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Introduction

The new Keysight Technologies, Inc. N8480 Series power sensors replace and
surpass the legacy 8480 Series power sensors (excluding the D-model power
sensors) in terms of its functionality and performance. A few of the key features
offered are built-in Electrically Erasable Programmable Read-Only Memory
(EEPROM), extended dynamic range, wider frequency range, and most important of
all, higher accuracy and repeatability.

Theory of Operation

The new thermocouple integrated circuit (IC) is the major core improvement in the
N8480 Series power sensors. The new IC not only inherits excellent linearity from
the legacy 8480 power sensors but also extends the sensors’ dynamic range

to —35 dBm, the lowest power measurement in the thermocouple power
measurement solution.
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Figure 1. N8480 Series power sensor simplified block diagram

Figure 1 shows a basic power sensor block diagram for the thermocouple
power-sensing elements. With reference to the block diagram, the new IC will
convert any detected radio frequency (RF) power into a differential DC signal, and
transmit the signal to the chopper circuit via a carefully designed differential path
and layout. Then, a triggered 440 Hz power meter’s chopping signal is used to chop
the DC signal into an AC signal. This process helps to decrease the electronic noise
that occurs during the signal amplification, apart from the DC signal’s drift that
enters the amplifier.

The AC signal is amplified twice before it is transmitted to the power meter.

The first stage amplifier is a differential instrumentation amplifier. It cancels

the noise or thermocouple effect at the front end, thereby reducing the overall
electronics noise floor by more than 50% compared to the legacy 8480 Series power
sensors. The second stage amplifier is a conventional interface amplifier. It is used
for signal amplification, as well as to match enable the power sensors with the
Keysight power meters.

The gain selection circuit is a new component added to the N8480 Series power
sensors. This component optimizes the amplifier gain setting between the two
stages of amplification and improves the power sensor’s performance in different
dynamic ranges.



The thermistor in Figure 1 is the key element of the N8480 Series power sensors.
It functions as a temperature sensing instrument as well as a feed indicator to the
power meters during compensation. This computation is done by the connected
power meter and it is used to minimize any sensor drift across the operating
temperature range.

The EEPROM serves as a register to store the calibration factors that carry the
characteristics of a power sensor. The N8480 Series power sensors have been
improved by optimizing algorithm structure functions to calculate the calibration
factors and achieve better linearity and temperature compensation performance.
The I2C buffer circuit and I>C remote /0 circuit function to control buses that
transfer the data within the power sensor's EEPROM and power meter.

With all the improvement in the new thermocouple IC, electronic design, and
introduction of a new correction algorithm, Keysight is now offering the power
sensors with the widest dynamic range in the thermocouple measurement market.
The N8480 Series power sensors provide better accuracy and power linearity
compared to the legacy 8480 Series power sensors, in addition to the minimum
measurement drift over temperature. These power sensors also offer easy
start-up setting for RF power measurements.

Why Choose the N8480 Series Power Sensors?

Accurate power measurement

The newly improved N8480 Series power sensors provide:

—  Wide dynamic range up to 55 dB

—  Minimum power linearity performance of + 0.52%

— Best-in-class power measurement accuracy of less than 1%
(with reference of 0 dBm at 50 MHz)

— More than 50% improvement in measurement repeatability.

Figure 2 illustrates the N8481A power sensor’s accuracy and repeatability
improvement compared to the legacy 8481A power sensor.

Accuracy & Repeatability (-30dBm): 8481A vs. N8481A
-29.2

—#— 8481A Measured Power
NB481A Measured Power

294

Power (dBm)

=306

-30.8

Time (15 hours)

Figure 2. Power measurement comparison between the N8481A and legacy 8481A
power sensor



Convenient power measurement setting

The N8480 Series power sensors have a built-in EEPROM, which allows the
calibration factors to be loaded automatically to the power meter whenever the
power sensors are connected to the power meter.

Low cost with accurate power measurement

The N8480 Series power sensors are affordable and a low-cost solution for
accurate power measurement.

Temperature-proof power measurement

The N8480 Series power sensors are designed to be temperature sensitive. With
the help of the optimized algorithm computation, the power measurement drift over
temperature is minimized.

N8480 Series Power Sensors in Today’s Wireless
Signal Measurement

Keysight is a leading innovator in the power sensors and power meters markets.
One of its outstanding and recognizable products is the legacy 8480 Series power
sensor, a thermocouple sensor technology introduced in the early 1970s. These
power sensors can respond to the heat generated by the signal under test
regardless of the type of signal. Hence, the new N8480 Series power sensors not
only can measure the true average power for continuous waveform (CW) and true
average signal, but can also measure complex modulated signals such as Music
Local Area Network (mLAN), Worldwide Inter-operability for Microwave

Access (WiIMAX™), and even pulse signals — with better accuracy, repeatability,
and reliability.
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