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Testing Next Generation AC Controller with BLE Radio Technology - Success Story
The Company
A large, multi-national manufacturing company, which we will call XYZ, makes several
appliances and industrial products. In this case study, XYZ had the goal of designing an
improved electronic air conditioner (AC) controller for use in their AC units that are typically
installed in hotels and motels.

The Problem
Previous and current models of XYZ’s AC controllers supported near-field communications
(NFC). Although the NFC solution worked well, XYZ received clear feedback from maintenance
engineers and technicians that the NFC solution required them to touch their smart phones to
the controller on the AC unit every time they entered a room to test or configure an AC unit.
In a large hotel, this wastes a lot of time, and it often required maintenance personnel to walk
across hotel rooms, where floor paths may be blocked by luggage, rollaway beds, room service
trays, small children, and so on.
Depending on the room layout, the maintenance person may also have to walk by bathrooms,
changing areas, or beds, possibly leading to embarrassment for themselves, the hotel guests,
or both. If the hotel’s cleaning staff happened to be in the room, the AC technician and cleaning
staff would sometimes get in each other’s way. Such inconveniences to both guests and
employees did not reflect well on XYZ’s otherwise well-regarded products, leading to undesired
complaints from customers.

The Desired Fix
To allow the maintenance personnel to test and configure the AC unit from the much more
convenient hotel room doorway, XYZ decided to develop their next generation AC controller
with Bluetooth® Low Energy (BLE) radio technology. The BLE technology would have much
greater RF range than the previous NFC technology, while still having long battery life.

The Challenges
While BLE is a proven technology, existing BLE test solutions for over the air testing (OTA)
proved to be too expensive and too difficult for XYZ to implement in manufacturing lines.
Furthermore, the existing BLE test solution required a Host Controller Interface (HCI) to
physically connect the AC controller to the tester via an SPI or UART connection. A chipset
specific driver was also required to put the device into a known test mode for non-signaling
tests. This increased text complexity and test time, and it introduced unnecessarily variability
and unpredictable errors and delays into the production environment. Considering the product
volumes that XYZ was producing, such costly variations and delays were unacceptable.
Therefore, XYZ made it a goal to test their nearly final product without HCI.
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The Solution
The customer ordered and implemented a BLE solution from Keysight Technologies that both
reduced their capital equipment costs and eliminated much of the HCI that the previous
solution required. Because this solution automatically detects and connects with BLE devices,
the tests are both less expensive and much more automated than they had been.
According to XYZ engineers, the key factors that made this solution successful were:
–– The simplicity of the complete solution, and its ease of use
–– The cost-effectiveness of a single test solution that covered all essential tests for product
quality verification
–– The solution’s upgradeability to test new wireless formats in the future

The Results
According to XYZ, the solution went beyond their expectation, so its use is also well
beyond the original plan. Among the key results:
–– The solution is currently working very well for product design and verification tests,
including measuring transmitter power, and performing receiver packet error rate
(PER) and receiver sensitivity test.
–– One of XYZ’s overseas subsidiaries is considering using the BLE solution to test their
designs.
–– Another group within XYZ is considering an IEEE 802.11 version of the solution. They
will use it for both 802.11 transmitter test and 802.11 receiver test.

For more information, go to www.keysight.com/find/x8711a.
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Evolving Since 1939
Our unique combination of hardware, software, services, and people can help you
reach your next breakthrough. We are unlocking the future of technology.
From Hewlett-Packard to Agilent to Keysight.
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Bluetooth and the Bluetooth logos are trademarks owned by Bluetooth SIG,
Inc., U.S.A. and licensed to Keysight Technologies, Inc.
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