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Application Note 1076-303
Using the PPMS Resistivity Option in VVoltage Mode

The Quantum Design PPMS Resistivity Option (model P400) can be used as a sensitive
voltmeter to perform experiments like reading sample voltages as function of temperature
and applied magnetic field. Instead of reporting a resistance (in ohms), the bridge channel
will now report a voltage (in millivolts). While in voltage mode, each bridge channel can
also output a current up to 5 mA.

To enable this mode of operation you will need to use the following command either in a
sequence or through Mon6000.

$BR_VCNF Ch# Range Avg Current;
Where in the above command:

Ch# is an integer ranging from 0 to 3 which selects the Bridge Channel to be used in the
voltage mode measurement; a “0” indicates bridge channel 1, etc.

Range takes a value of 1 or 2 which selects the type of ranging during the measurement (it
is required to use auto-ranging). Here, 1 = standard auto ranging and 2 = sticky auto ranging;

Avg is an integer which specifies the number of averages per measurement
Current is a number from 0.00 to 5000 pA (5 mA)

In addition, the voltage measurements can be made in a relative mode to eliminate any
offsets that might be present in the voltage measurements. These voltmeter offsets can
significant (typ. 0.1 mV). To use the card in relative mode use the command:

$BR_VREL Ch# Mode;
Where:

Ch# is an integer ranging from 0 to 3 which selects the Bridge Channel (1-4) to be used in
the voltage mode measurement;

Mode where 0 = absolute, and 1 = relative.

In relative mode, voltages are reported relative to the voltage at the time the $BR_VREL
Ch# Mode command was sent.

The figure below depicts a typical MultiVu sequence which can be used to employ the
Resistivity Option in Voltage mode.
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Using the PPMS Resistivity Option in Voltage Mode

™ PPMS MultiVu - user bridge channel in voltage mode.seq - Simulation Mode
File Edit Wiew Sample Seguence Measure Graph Instrument Utlites Window Help

DB |H B &E@ S vlojel 2

=3 user bridge channel in voltage mode.seq
Line Mumber: 19

HREHK HREHK

zet uzer bridge channel #1 to vaolkage mode

EwecCmd portemd "$BR_WCWF 0 21 0.000;"

HREHK

zet getdat channel 20 to have user bridge channel 1 data on it, and label channel 20 ===

EwecCmd portemd "mapdat 20 4"
EwecCmd portcmd ‘map_id 20 "Br_ch#1 [mi]"';';

HREHK HREHK

put uzer bridge 1 into relative mode to remove offsets

EwecCmd portermd "$BR_WREL 01"

LogData Start Mew 1.00 1073741823 1073741823 7 "C:ALdPpmshD ata\LogPpmzSeq. dat™ '™ ™"
== PUT YOUR SEQUEMCE HERE ===

LogData Stop "™

End Seguence

Figure 1: User bridge channel in voltage mode sequence.
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