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Sendyne’s IVT (Current-Voltage-Temperature) measurement ICs SFP100 and SFP101, 

and evaluation boards/modules SFP100EVB and SFP101EVB have a single voltage-

measurement input. For customers desiring multiple voltage measurement points, it is 

possible to multiplex these multiple points to a single input on the module. Ideas on how 

to implement this functionality are described in this document. Depending on the exact 

requirements, one of the two proposed methods may be a better match for functionality 

and/or cost. 

 

Multiplexing High Voltage inputs to the single voltage input 

on SFP100 and SFP101 Using High-voltage Multiplexing 

The method shown below in Figure 1 implements direct multiplexing of the (potentially 

high) voltage levels present, for example, on the measurement points HV 0 through 3; the 

total number of measurement points can be easily expanded. 

 

Advantages of this method include the use of only a single voltage divider (as the divider 

components could be costly if high accuracy is required), as well as negligible errors 

introduced by the so-called Bidirectional-blocking Switches (BBS) that are employed as 

the multiplexing elements (composition of BBS is shown in Figure 2). Since the On 

resistance of these switches is quite low (Ohms or tens of Ohms), the small (parasitic) 

leakage currents from the un-activated (Off) switches produce negligibly small error 

voltage across the small resistance of a single activated (On) switch. Moreover, the selected 

activation method for the switches, utilizing the voltaic-output optoisolators, provides high 

degree of separation from the host controller and does not affect the performance of the 

SFP10x in respect to other measurement modalities (current and temperatures), and does 

not draw any current from the isolated DC supply for the IC. Likewise, the circuit does not 

draw any continuous current from the measurement points. The current draw is controlled 

by the (high) resistance of the voltage divider, while one of the points is being measured. 
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The user must assure that only a single BBS is On at a time, and activation of the 

multiplexing switches must be made in a break-before-make fashion. Furthermore, the 

circuit requires multiple voltaic-output optoisolators, as well as MOSFETs that are part of 

each BBS. 

 

Example Part Numbers are shown for the additional components in Figure 2; numerous 

substitutions are available for all types from multiple manufacturers. Please pay particular 

attention to the isolation (working voltage) characteristics of the optos, as well as safe 

voltage blocking capabilities of the MOSFETs, and consider possible transients in the 

system that may stress these components beyond their safe operating region. 

 

A special sequence should be used for reading of the HV x inputs: 

 

1. Drive Optos for the desired input channel on the Multiplexer (i.e. turn-On one 

and only one Bidirectional-blocking Switch) 

 

2. Read voltage from SFP100/SFP101, discard (this reading will have an averaged 

value that may include both present and previous HV channel level) 

 

3. Wait for the desired degree of filtering of the HV input 

 

4. Read voltage from SFP100/SFP101 again, save it and use it 

 

5. Go to step 1, repeat for other measurement points. 
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Figure 1: High-voltage Multiplexing 
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Figure 2: Bidirectional-blocking Switch (BBS) 

 

 

Multiplexing High Voltage inputs to the single voltage  

input on SFP100 and SFP101 Using Low-voltage Multiplexing 

The method shown below in Figure 3 implements multiplexing of the (potentially high) 

voltage levels present, for example, on the measurement points HV 0 through 3, using a 

voltage divider for each of the measurement points.  The resulting low-level signals are 

selected using inexpensive CMOS analog multiplexer/demultiplexer IC. 

Parts for this approach include the same voltaic-output opto-isolators as the High-voltage 

Multiplexing method (utilized as simple digital logic-level isolators), and a simple CMOS 

analog multiplexer. Any analog multiplexer chip can be used: 4051B series, 74HC4051, 

etc.  2 k & 1 µF provide extra smoothing/filtering of the (unregulated) supply voltage for 

the Mux, to prevent entry of noise into the voltage measurements. 
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For measurements with relatively low accuracy, this method may prove to be smaller in 

total BOM cost than the High-voltage Multiplexing method. 

The number of voltage measurement channels can be easily expanded to eight (8) with a 

single Mux IC, and beyond that number by using several Mux ICs and controlling their 

Enables. Please note that the values of resistors in the voltage dividers, and their 

corresponding divider ratios, do not need to be the same; they can be tailored to the 

expected voltage level for each of the measurement points. 

However, the user should be aware of the potential errors due to (parasitic) leakage from 

the switches of the multiplexer into the summing junctions of the voltage dividers; this 

may introduce significant offset errors and temperature-dependent offset shifts. 

Furthermore, the voltage dividers will have small but continuous currents, loading all 

measurement points HV x.  In some systems, even these small currents can add-up to 

substantially large and not insignificant displaced charge. For example, for the component 

values shown, the dividers will have 150 µA currents if the input voltages are 600 V. 

A special sequence (nearly identical to the sequence for the High-voltage Multiplexing 

method) should be used for reading of the HV x inputs: 

1. Drive Optos for the desired input channel on the Multiplexer. The desired 

measurement channel is selected by the state of the binary control inputs  

A and B. 

2. Read voltage from SFP100/SFP101, discard (this reading will have an averaged 

value that may include both present and previous channel level) 

3. Wait for the desired degree of filtering of the HV input 

4. Read voltage from SFP100/SFP101 again, save it and use it 

5. Go to step 1, repeat for other measurement points 
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Figure 3: Multiplexing by switching the low-level signals  


