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RF Power Sensor Handling Practices
For Manufacturing Personnel

Introduction

RF power sensors are precision instruments critical for accurate measurements in
manufacturing test applications such as phones, utility meters, routers, and any other device
requiring verification during the manufacturing process. Improper handling can lead to costly
damage, measurement errors, and production delays. This document outlines physical and
electrical best practices to ensure sensor longevity and safety.

Section | - Physical Handling Guidelines and Connector Care
Section Il - Adaptor and Cable Use

Section Il — RF and Electrical Guidelines
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Section I. Physical Handling Guidelines

Handling and Storage

Power sensors are precision instruments that require careful handling and proper storage to
maintain their accuracy and longevity. Always store power sensors in a clean, dry environment
within the manufacturer’s specified temperature and humidity ranges—typically, storage
temperatures between -25°C and +85 °C (-13 °F to 185 °F) and humidity below 95% RH, non-
condensing. Avoid exposing the sensor to extreme temperatures, moisture, or dust, as these
can degrade performance or cause permanent damage. Handle sensors gently and never drop
or subject them to mechanical shock; even minor impacts can damage sensitive internal
components or misalign connectors, resulting in costly repairs or loss of calibration. When not
in use, keep the sensor capped (Figure 5) and stored in its protective case or designated storage
area. Regularly inspect for signs of physical damage or contamination, and always follow ESD
(electrostatic discharge) precautions during handling. Proper care and storage are essential for
ensuring reliable measurements and extending the service life of your power sensor

Connector and Sensor Care

e Know your connector type

e Only turn the connector nut when tightening/loosening.

e Never rotate the sensor or connector body.

e Inspect connectors before use, never use damaged connectors.

e Use a calibrated torque wrench (e.g., 8—12 inch-pounds for SMA/N-type) .

e Inspect connectors before use, check for dirt, scratches, or bent pins. Figure 2.

e Clean with compressed air, less than 50 psi (450 kPa) or lint-free swabs + isopropyl alcohol.
e Discard adapters with damaged threads or plating.

e Adaptor & connector saver use

e RF & USB cable care

Connector Type

When handling RF power sensors, always identify and use the correct connector type to ensure
measurement accuracy and prevent equipment damage. Type-N connectors are commonly
used for power sensors up to 18 GHz due to their durability and secure threaded design. For
higher frequencies, precision connectors like SMA, 3.5 mm, 2.92 mm (K-type), 2.4 mm, and
1.85 mm are typical. While SMA, 3.5 mm, and 2.92 mm connectors are mechanically
compatible and can be safely mated with each other, never attempt to mate them with
connectors outside their family (such as 2.4 mm or 1.85 mm), as this can cause permanent
damage and compromise measurement integrity.

Be especially cautious with Reverse Polarity (RP) connectors, such as RP-SMA, which look
similar to standard SMA but have reversed center pin and socket genders, Figure 1. Connecting
an RP-SMA to a standard SMA, 3.5 mm, or 2.92 mm can result in poor connections or physical
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damage. Always verify connector type and polarity before mating to avoid troubleshooting
issues, degraded signal integrity, and costly repairs. Use a SMA to SMA RP adaptor if required.

C e

SMA Male SMA Female

& e

RP SMA Male RP SMA Female

Figure 1 SMA and RP-SMA connectors

Do not rotate the sensor or adaptor body

When connecting or disconnecting RF connectors, always hold the body of the device or cable
stationary and rotate only the coupling nut, Figure 2. Do not twist or rotate the device itself, as
this can stress the internal connections and lead to damage of the connector, cable, or sensitive
measurement equipment. Supporting the device and using only the nut to make or break the
connection helps ensure proper alignment, prevents torque from being transferred to internal
components, and reduces the risk of loosening or damaging the connector interface. This
practice is essential for maintaining the integrity and longevity of RF connectors and associated
equipment.

Figure 2 - ONLY rotate the connector nut
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Inspect connectors before use

Before each use, carefully inspect all RF connectors associated with power sensors—including
those on cables, attenuators, and adapters—for signs of damage such as bent or broken center
pins, deformed threads, worn plating, corrosion, or contamination on mating surfaces Figure 3.

Figure 3 - Damaged RF Connectors

Never use a connector that appears damaged or out of specification, as connecting a damaged
connector to a power sensor can cause permanent harm to both the power sensor and any
interconnected hardware Figure 4. Using damaged connectors, or forcing connections, may
break electrical continuity, create shorts, degrade measurement accuracy, and often
necessitate costly repair or recalibration of the power sensor, as well as possible replacement
of cables, adapters, or attenuators. Always ensure connectors are clean, properly aligned, and
undamaged before mating, and immediately mark or remove any connector found to be
defective to prevent accidental use. Proper inspection and careful handling are essential to
maintain measurement accuracy and prolong the service life of your power sensor system.
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Figure 4 Damage caused by bent pin or misalignment
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Use a calibrated torque wrench

After ensuring connectors are properly aligned, engage the connector nut and turn it by hand
until it is finger-tight—do not use tools for this step. Once the nut is snug, use a calibrated
torque wrench to tighten the connector to the manufacturer’s specified torque, (e.g., 8-12
inch-pounds for SMA/N-type). Hold the device or cable steady, rotate only the coupling nut
with the torque wrench, and stop tightening immediately when the wrench indicates the preset
torque has been reached. Torque is indicated by either a “click” or a “break-over” action,
depending on the wrench type. Figure 5Yes shows a break-over type wrench. This sequence
ensures a reliable connection without damaging the connector or associated equipment

Figure 5 - Use a torque wrench to tighten connectors

Use protective cap

Always place a protective cap on the RF input connector of the power sensor whenever it is not
in use, Figure 5. The protective cap shields the sensitive connector interface from dust,
moisture, and physical damage during storage, transport, or handling, helping to maintain
measurement accuracy and prolong the life of the sensor. Importantly, the cap also provides a
barrier against electrostatic discharge (ESD), which can cause immediate or latent damage to
the internal circuitry of the power sensor
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Figure 6 - Always use a protective cap
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Section Il. Adaptor & Cable Use

Quality RF connectors have a specified connect-disconnect (mating cycle) life, after which their
performance and reliability can degrade. To extend the lifespan of expensive or hard-to-replace
connectors, especially those on test instruments such as power sensors, it is recommended that
a “connector saver” be used, see Figure 7. This is typically an inexpensive pass-through adaptor,
attenuator, or similar device that remains attached to the instrument port and can be easily
replaced at little cost when worn.

1648, Max Voltage 10 VDG, K%

Figure 7- Connector savers, adaptors, attenuators can be used to extend the life of the sensor’s
connector

RF & USB cable care

Proper handling of RF and USB cables is essential to maintain the accuracy and longevity of your
power sensor equipment.

RF Cable Handling see Figure 8

Avoid Cable Strain: Always support heavy RF cables and filters to prevent
excessive bending force on the sensor’s connector.

Prevent Dangling: Never allow cables to dangle freely from the sensor, as this can
stress and damage both the connector and internal sensor components.

Minimize Bending: Route cables so that bends are gentle and gradual, avoiding
sharp angles that could degrade cable performance or cause premature failure.

Secure Connections: Use strain reliefs, cable supports, or fixtures to hold cables in
place and reduce mechanical load on the sensor.

USB Cable Handling

No Force on Connectors: Do not press, twist, or apply force to the USB connector,
as this can damage the internal contacts and compromise data integrity.
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Use Locking Cables: Where possible, use USB cables with secure locking
mechanisms to ensure a stable connection and prevent accidental disconnection

or connector wear.

Avoid Side Loads: Ensure that USB cables are not subjected to side loads or
tension, which can loosen or damage the USB port over time.

Figure 8 - Avoid sharp bends in RF cables

Continued....
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Section II. RF & Electrical Handling Guidelines

ESD Precautions

The RF input of high-sensitivity power sensors is vulnerable to electrostatic discharge (ESD);
static discharges can damage or destroy sensitive electronic components within the sensor.
Importantly, even if the sensor continues to function after an ESD event, it may be knocked out
of calibration or suffer degraded performance—without obvious signs of failure. Latent ESD
damage can compromise long-term reliability, leading to unexpected failures or subtle
measurement drift over time.

Best Practices for ESD Prevention

e Use a Static-Safe Workstation:
Always perform testing and handling of power sensors at a static-safe workstation equipped
with grounded mats, wrist straps, and other ESD control measures.

e Control the Environment:
Keep all electrostatic-generating materials—such as plastic, foam, and certain clothing—at
least one meter away from the sensor and other sensitive components to minimize the risk
of accidental discharge.

e Cap Unused Connectors:
Always place a connector cap on any unused power sensor port. This prevents direct
contact with exposed connectors and reduces the chance of ESD events.

e Handle With Care:

Avoid touching connector surfaces or circuit areas with bare hands, and always discharge
yourself before handling sensitive devices by touching a grounded object.

Additional Resources

For comprehensive information and industry standards on ESD control, contact the Electrostatic
Discharge Association at www.esda.org.

Avoid Overpowering

Understand sensors limits and specifications

e Always read the warning labels and specifications on your RF power sensor to understand
its maximum allowable RF power and DC voltage levels. These limits are critical for safe
operation and are typically found on the sensor body and in the product data sheet.

e Refer to the sensor’s data sheet for detailed information, including measurement
conditions, and any special notes about peak or pulsed power handling.
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Know your signal before measurement

Estimate the signal level you intend to measure before connecting the sensor. This helps
ensure you do not exceed the power sensor’s rated input, which is the most common cause
of power sensor damage.

Safe Power-Up Practices

Before activating the connected equipment or device under test (DUT), reduce the signal
level to a minimum safe value. This precaution prevents unexpected surges or drops (“swell
or sag”) that might momentarily exceed the sensor’s rated power limit and cause damage.

Gradually increase the signal to the intended measurement level only after confirming it is
within the sensor’s safe operating range.

DC content and sensor

Some RF power sensors are designed with an internal DC block, allowing them to safely
measure signals that include a DC bias voltage. However, not all sensors have this feature, and
exceeding the allowable DC input can cause permanent damage to the sensor’s sensitive
internal components

Check the power sensor:

DC-Blocked Sensors: These sensors include a capacitor at the input, which prevents DC
voltage from reaching the sensing element. They are suitable for measuring RF signals with
a DC bias, but only up to a specified maximum DC voltage.

DC-Coupled Sensors: These lack a blocking capacitor and are more susceptible to damage
from DC voltage. They are typically used for applications where accurate low-frequency or
DC measurement is required, but their maximum DC voltage tolerance is usually very low.

Verify the maximum DC input:

The maximum allowable DC voltage is typically listed on the sensor’s label or in its
datasheet. For example, some DC-blocked sensors can tolerate up to 20 VDC, while DC-
coupled models may only handle 5 VDC or less.

Applying a DC voltage above the specified limit can destroy the sensor’s input circuitry, even
if the RF power level is within range.

Consult Documentation:

Before connecting a signal with DC content, always consult the sensor’s datasheet and
warning labels to confirm the maximum DC voltage rating and any special conditions for
safe operation.

If the documentation is unclear, contact the manufacturer for clarification.
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