Wireless RF Test Enclosures
TVK-2 RF Shielding Test Kit
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Overview: Using the TVK-2 kit is very easy and al-
lows one to quickly verify proper operation and
shielding effectiveness of any RF Shielded Test
Enclosure. The basics of the test procedure is to
place the high power test signal source inside of
the RF shielded enclosure and use the hand-held
Shielding Test Analyzer to ‘sniff around all the
edges, seams and connector entry points on the
test enclosure. Any RF leakage from the enclosure
is indicated on the Test Analyzer’s LCD display.
Although the display is small, it is capable of dis-
playing signals from 0 dBm to -115 dBm, and this
large dynamic range can be used to easily track
down any points of RF leakage. A set of ‘Near-
field” antennas is included allowing very fine reso-
lution in finding any shielding leaks

Quick Start Guide
Ensure all devices are properly charged and ready for use.

The Shielding Test Analyzer charges through the Mini-USB jack on the bottom of the unit. The
analyzer charges only when the unit is turned ‘ON’ so be sure the small slide switch on the top
is turned to the ‘ON’ position, typical charge cycle is approximately 8 hours. Note that when
the charger/adapter is connected, the STA-1 will turn on regardless of the position of the
ON/OFF slide switch, however the unit will not charge unless the slide switch is turned to
the ON position.

The High Power Signal Source uses the Micro USB charger, charge time is approx 2 to 4
hours. The unit charges when the unit is either ‘ON’ or ‘OFF’, LEDs indicate charge operation.
The ‘Charging’ LED is ON during charging and the ‘Full’ LED illuminates when charging is
complete.

Basic RF Isolation testing:

The basic procedure for testing RF shielding isolation is easy, the signal source is placed inside the
test chamber, the door of the chamber is closed, and the hand-held test analyzer is used to ‘sniff’ for
any leaks outside the chamber. Detailed steps are as follows:

1. Connect the yagi antenna to the hand-held STA-1 Shielding Test Analyzer, which will act as our
measuring receiver.

2. On the test signal source, ensure the dipole whip antenna is connected and in the vertical position.
Note that this antenna should never be disconnected or removed.

3. Turn on the test source and you will see the signal ‘pip’ on the STA-1 Shielding Test Analyzer.
Since we are at close range with the test chamber door open, the signal indicated will be very strong,
overloading the STA-1. Once the test chamber’s door is closed, the signal will be attenuated and cor-
rect shielding isolation readings can be taken.

4. Close the test enclosure’s door and search around the
door, /O plate and other points to see the signal ‘pip’. Typ-
ically, you will see the signal ‘pip’ very near the bottom of
the display, indicating a weak signal and the effective RF
shielding of the test chamber.

5. Since RF shielded test enclosures usually specify leak-
age specifications at a one meter distance, one must
move the STA back to this distance for an accurate meas-
urement. However when you are ‘sniffing’ around, you will
usually be very close to the test chamber trying to localize
any leakage. Moving back to the one meter distance will usually reduce the reading by 20 db or more.
Its not a bad idea to perform this test periodically to ensure your enclosure is operating correctly, es-
pecially after reconfiguring or shipping.

6. If you measure leakage beyond the specified limits, ensure that the door hinges are firmly seated
and tightened, all screws on the I/O plate are tight and connectors and cabling are proper.

This is the basic shielding isolation test. To watch this test
procedure, JRE has a video, “Measuring and verifying the
shielding isolation of an RF shielded test enclosure” on the
JRE Test TVK-2 web page: https://jretest.com/product/jre-
tvk-2-test-verification-set/

For greater detail on localizing any shielding leaks, the
‘Near field’ antenna set can be used to sniff out points of
leakage.

Using the Near Field antennas to localize points of
leakage:

There is a selection of different antennas in the set, which
are different from the Yagi antenna used in the basic leakage test as described above. These anten-
nas differ from the yagi antenna which is a ‘Far Field’ antenna, so let’s discuss the difference.

A near-field antenna is designed to operate within the "near-field" region of an electromagnetic field,
close to the antenna, where the field characteristics are complex and vary with distance. This con-
trasts with the "far-field" region, where the field behaves more predictably and is characterized by
plane waves. Near-field antennas are often used for short-range, high-precision applications like
RFID and other sensing technologies. This is one of the properties that makes a near field antenna
ideal to locate, with precision, the area of RF shielding leakage. Following is a more detailed explana-
tion:

Near Field: The region closest to the antenna where the electromagnetic field is strongly influenced
by the antenna's geometry and the reactive components of the field (inductive and capacitive). The
field strength varies significantly with distance, and the field patterns are complex.

Far Field: The region further away from the antenna where the field is more like a propagating wave,
with a more predictable and uniform radiation pattern. The field strength decreases with the square of
the distance (inverse square law).

The types of Near field antennas included:

Included in your kit are three H field and one E field antennas. The E field antenna is the most simple
looking, just being a straight length of PC board material. However don’t be fooled by its simple look,
buried inside its layers is a simple ‘probe’ which is responsive to the Electric (E) field of an RF signal.

The H field antennas are a bit more complex, having a loop or larger end. These antennas are re-
sponsive to the Magnetic (H) field of an RF signal. The RF’s magnetic field induces a voltage into the
antenna’s loop, just like an electrical generator where a moving magnetic field generates electricity.
Different sizes allow more precise locating of leakage.
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These properties - sensing either the H or E field is useful in pinpointing areas of small leakage. Con-
sider a break in the conductive door gasket, where the top edge of the door doesn't fully contact the
mating gasket on the test chamber. This could be due to excess wear on the gasket, something
caught in-between or a bent door/alignment problem. This will cause a break in the continuously con-
ductive ‘shell’ which is required to fully isolate the inside of the chamber from the outside. To demon-
strate this, we’'ll use a small sheet of paper in between the gasket’s contact area.

Here, we see the yellow paper and how it affects the shielding isolation. The E field is highest when
near the middle of the shielding void while the H field is minimum. At the edges of the shielding void,
the E field is minimum while the H field is maximum. Let’s think about why this is. At the middle of the
void, the two conductive surfaces are not contacting, while at the edges the surfaces are contacting.
Thus a short circuit at the edges, so there cannot be any voltage between the surfaces. But at the
middle, there is no contact, so a voltage can be developed between the two surfaces.

Regarding the H field, a similar but opposite effect is taking place. The H field is highest when near
the edge of the shielding void while the E field is minimum. At the middle of the shielding void, the H
field is minimum while the E field is maximum. Here’s why this is. At the middle of the void, the two
conductive surfaces are not contacting, while at the edges the surfaces are contacting. Thus a short
circuit at the edges, so there is a current flow which causes a magnetic field to be developed. But at
the middle, there is no contact, so no current flows, thus no magnetic field can be developed between
the two surfaces.

. Using the E field antenna
This antenna looks like just a blank strip of PCB material, but sandwiched inside the PC layers is a
small probe that responds to the RF electrical field.
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Using the H field antennas
Each antenna has a different capture area, with the larger antenna being wider and the smaller ones
being more precise. Note that the end consists of a circular trace which responds to the RF
magnetic field.
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