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BSR4 EHiE BE A (3dB) A
(IFipfiE) AVEGRIRS
UFCS-R001 1mQ 0.957 mV/A >600 MHz 120 pH
UFCS-R005 5mQ 4.30 mV/A >900 MHz 140 pH
UFCS-RO11 11 mQ 10.6 mV/A >1 GHz 110 pH
UFCS-R024 24 mQ 23.6 mV/A >1 GHz 140 pH
UFCS-R052 52 mQ 51.1 mV/A >900 MHz 150 pH
HEA, BANIEER BAHIEER HSTER
OV RIE1US) 2 OV RIE100uS) 2 (DC or RMS) 24

UFCS-R001 2000 A 1250 A 50 A
UFCS-R005 800 A 300 A 25 A
UFCS-RO11 340 A 105 A 15 A
UFCS-R024 230 A 70 A 10A
UFCS-R052 160 A 50 A 7A

Notes:
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Frequency Response
UFCS-ROXX Frequency Response

UFCS-R052
6 UFCS-R024
UFCS-RO11
UFCS-R005
UFCS-R001

Normalised Gain [dB]
w

0.1 1 10 100 1000
Frequency [MHZz]

The Frequency Response graphs are normalised to 0 dB for better comparison.

Getting Started

About the UFCS Connections

The UFCS shunt can most simply be considered as a 4-wire resistor. Current goes into and out of the
Input terminals (IN and SHLD). The output voltage is measured across the “SMA output connector”
which must be terminated into a 50 Q load.

Current can pass through the input terminals in any direction so long as ground referencing of the
“SHLD” terminal is observed. By reversing the input current polarity, the polarity of the output signal will
be reversed.

The “shield” of the “SMA output connector” is directly connected to the “SHLD” input terminal. The centre
conductor of the SMA connector is not isolated from the input and is referenced to the other terminals.

Input Connections

To achieve the lowest insertion inductance of the UFCS it is best to install it using a solder connection
using the footprint recommended in the “Dimensional Drawing and Recommended Footprint” section of
this manual.

To aid installation/removal of the shunt and prolong its life it is recommended to use a low melting point
solder such as CHIPQUIK SMDSWLT.040. Reflow soldering of the probe using a reflow oven or hot air
is not recommended.

When soldering, the shunt body may become hot, please hold the shunt with a tool
(e.g. pliers) or heat-resistant gloves.

The shield side, indicated by “SHLD”, is directly connected to the shield of its output's coaxial
connection.

9
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Connect the UFCS shield side properly in isolated and non-isolated measurements to
prevent measurement errors and system damage.

If galvanically isolating the shunt with an optically isolated probe, such as PMK’s FireFly® series probes,
observe the safety and handling instructions in the referring user manual.

If the shunt is operated without galvanic isolation, then the “SHLD” terminal must share the ground of
the measuring instrument

Recommended Soldering Technique

Follow the steps 1 to 4.

1. Hold the shunt perpendicular to the PCB and 2. “Tack” one side of the shunt with solder to hold
aligned to the footprint, avoid any gaps between it into position. It may be helpful to “tin” the shunt
the shunt and the PCB - these will increase and PCB pad on this side first.

insertion inductance.

. Higher
JOptlmal x Inductance

PCB/DUT

PCB/DUT

3. Solder the opposite side of the probe with a 4. Resolder the tacked side of the probe with a
complete solder fillet. complete solder fillet.

PCB /DUT PCB/DUT
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Other Input Connection Methods

If it is not possible to use the recommended footprint then it is possible to solder the shunt across an

existing PCB trace.

1. Carefully cut the PCB trace where you wish to

install the UFCS.

PCB

Copper Trace

| Copper Trace

\ Cut

3. Solder the probe across the cut in the trace.

2. Remove solder mask to expose some copper

each side of the trace, “tin” the exposed copper
with solder.

PCB

Copper Trace

Copper Trace

Expose Copper

Expose Copper

Copper Trace

PCB

Copper Trace

\UFCS

The shunt can also be soldered between a component and the PCB.

Component

PCB
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Output Connections

Ground-referenced (un-isolated) Measurements

The “SMA output connector” of the UFCS shunt can be connected to any 50 Q input terminated
measurement instrument (e.g. oscilloscope). When doing this the “SHLD” terminal of the UFCS become
referenced to the input shield of the measuring instrument.

Observe the maximum voltage and power ratings of the measuring instrument in
relation to the gain of the UFCS.

If the maximum current rating of the shunt is exceeded, not only the shunt may be damaged but also
high circuit voltages may become present on its output. This can also cause damage to the
measurement instrument (e.g. oscilloscope). To reduce risk, an external 50 Q termination (see
“Ordering Information”) may be used with the measurement instrument set to 1 MQ mode. This mode
of the measurement instrument typically has a higher maximum input voltage rating.

To prevent transmission line reflections and ringing when using a 50 Q termination, the termination
should be placed as close as possible to the receiving measurement instrument (e.g. on the channel
BNC connector of the oscilloscope).

When performing a ground-referenced measurement it is highly recommended to place a common

mode choke, see “Ordering Information”, between the UFCS and the oscilloscope. Without this,
common mode noise may cause measurement error.

Typical non-isolated double pulse test configuration

Dc +
ISOLATED
POWER
T

SUPPLY Passive Voltage Probe Oscillooscupe

||; pukprvx [ ] —

GND
Oscilloscope o
Ground F | SHLD
Oscilloscope
Reference UFCS-CHOKE 3
N _I_W. (Sold separately)

DC -

Standard 50 Q transmission line accessories, such as attenuators and overvoltage line protectors may
be used in conjunction with the UFCS.
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Isolated Measurements

For isolated measurements the UFCS may be connected to the PMK FireFly® Optically Isolated Probe
through one of the FireFly® 50 Q terminated probe input tip cables and SMA-MMCX adapter. Review
the probe’s Ordering Information.

Typical isolated “high side” current measurements in a double pulse test configuration

DC + Isolated Voltage Probe with 50 Q Tip

PMK Firefly To

Oscilloscope
—>
E‘ IN e
firs
«j—
ISOLATED v SHLD
POWER
To
SUPPLY Passive Voltage Probe Oscilloscope
AE mn—J1—
Oscilloscope
Ground 5 )
Reference
DC -

Standard 50 Q transmission line attenuators may also be used in conjunction with this method to extend the
measurement range.
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Notes
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