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Emerson™ Smart Wireless THUM™ Adapter 
Transient Installations
The THUM Adapter may be damaged in certain passive loop applications that contain 
sub-devices with transient protection. Damage to the THUM Adapter occurs when its 0.5 amp 
current rating is exceeded. Under normal operating conditions the current flowing through the 
THUM Adapter is well below this limit. Figure 1-1 illustrates the loop configuration and 
conditions required to induce a current capable of damaging the THUM Adapter.

Figure 1-1. Conditions to Produce Damaging Current

Damage is possible if all of the following are true:

 The loop uses a power supply capable of delivering more than 0.5 amp.

 The load resistor is located on the low side of the loop.

 The negative terminal of the power supply and sub-devices housing is connected to 
earth ground.

 Transient protection is present either internal to the sub-device or external.

Introduction of a voltage transient on the high side of the loop causes element T1 to conduct. 
Momentary conduction of T1 allows current to flow from the positive terminal of the power 
supply through the THUM Adapter to the negative terminal of the power supply through T1. 
This creates a secondary current path bypassing the load resistor as shown by the red arrows. 
The current in this path is now only limited by the current capability of the power supply. If the 
supply exceeds the THUM Adapter’s 0.5 amp limit, damage to the THUM Adapter may occur.
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There are two primary means of addressing this issue. If the application permits, set the current 
limit of the power supply below 0.5 amp. For all other applications either moving of the load 
resistor or adding resistance to the high side of the loop will protect the THUM Adapter. Three of 
the more common installation types are discussed below.

1. For installations where the load resistor is integrated into a control system and cannot 
be easily moved to the high side of the loop, Install a 50 ohm 1 watt resistor on the high 
side of the loop as illustrated in Figure 1-2. Care must be taken to ensure the power 
supply can provide the necessary voltage to operate the loop. The addition of the 
resistor raises the compliance voltage of the loop by 1.15 volts. It is strongly 
recommended to perform a loop check to verify proper operation after installing the 
resistor.

Figure 1-2. Integrated Load Resistor

2. For installations where the load resistor is local to the power supply, moving the load 
resistor to the high side of the loop as shown in Figure 1-3 will protect the THUM 
Adapter.

Figure 1-3. Load Resistor Local to Power Supply

Existing configuration Recommended configuration

A. Power supply
B. Load resistor

C. Resistor, 50 ohm, 1 watt

Existing configuration Recommended configuration

A. Power supply B. Load resistor
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3. For installations where the load resistor is local to the sub-device, moving the load 
resistor from the negative to the positive side of the loop as shown in Figure 1-4 will 
protect the THUM Adapter.

Figure 1-4. Load Resistor Local to Sub-Device

Existing configuration Recommended configuration

A. THUM Adapter
B. Load resistor

A B

Ground Ground

B

A
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