A PUSH TO SET POWER SUPPLY FOR COMPONENT TESTING





There often exists a requirement for testing components such as ICs and sensors over a small supply voltage range. In one such case, it was necessary to test relative humidity (RH) sensors between the limits of 5.0 and 5.5V. Setting a Lab supply over this narrow range repeatedly was tedious, and occasionally the control knob was accidentally turned, sending the supply voltage out of the range of interest. To prevent this from occurring, it was decided to assemble a small regulator with an adjustable range limited to one half volt. For the main regulator, an LP2951 was chosen but the technique will work with any adjustable regulator with low ouput noise. A DS1809 Dallastat nonvolatile digitally controlled potentiometer was selected to vary the output voltage over the required 5.0 to 5.5V range. Since the DS1809 has 64 push-button selectable positions, this provides a resolution of 0.5/64 or 7.8mV per step. While the DS1809 with it’s push-button inputs was chosen for manual use, the DS2890 with a 1-Wire interface, or DS1804 with industry standard three wire interface can be substituted as required. Use of either the DS1804 or DS2890 with their digital interface permits automatic setting of the voltage with a microprocessor or PC.





In the schematic of Figure 1, the output voltage of the LP2951 is set by the voltage divider composed of resistors R1, R2 and the DS1809 potentiometer. Note that the Rh terminal of the DS1809 was connected to the wiper terminal Rw to minimize noise pick-up. As shown in the schematic the combination of R2 and the DS1809 varies the total value in series with R1 from 62K to 78K. As required, this varies the output voltage of the LP2951 from 5.0 to 5.5V.
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Figure 1 Using a DS1809 push-button controlled potentiometer allows 7.8mV per step over a 0.5V range.








In the circuit, D1 connected across the LP2951 protects the part from damage when the output storage capacitor C2 is fully charged and input power is disconnected. D2 together with C3 are required by the DS1809 datasheet to permit auto storage of the wiper position when the circuit powers down. D2 also provides a small voltage drop to insure the voltage at the Vdd pin of the DS1809 is less than the 5.5V specified on the datasheet.








SW1 increments the output voltage +7.8mV per each push of the button. Similarly, SW2 decrements the output voltage by the same amount with each push. Therefore even if SW1 or SW2 are inadvertently depressed, the output voltage changes very little, and is never allowed to exceed the set range limits.








SUMMARY


Use of a DS1809 Dallastat nonvolatile digitally controlled potentiometer allowed convenient manual control of a power supply over a one-half volt range. The circuit was assembled on a small PCB with a power jack to allow use of any DC plug-in wall supply of 6V to 15V. Due to the low level of standby current drawn by the circuit, a 9V battery can also be used for a power source, making the circuit sufficiently small and portable enough to easily carry where needed. The fixed range of the regulator eliminated the possibility of exceeding the specified range for the humidity sensors and damaging them.
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