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Introduction

On occasion, it is convenient to power a PICmicro
microcontroller from a bipolar supply. This allows an
ADC to read voltages below ground, greatly simplifying
the analog circuitry for many devices. There are two
simple ways to do this; both involve some type of
capacitor charge pump.

Charge Pump Voltage Inverters

Charge pump circuits are based on older technology
and are the basis of many commonly used devices.
RS-232 transceivers are usually built around a doubler
and an inverter. Gas lasers usually use some type of
capacitor charge pump to get the required voltage.

A charge pump is simply a set of switches and a pair of
capacitors. The switches are usually diodes. The
arrangement of these elements is such that one capac-
itor will charge and then the switches toggle and the
charge will transfer to the other capacitor. Depending
on how the switches are configured, the result is a neg-
ative voltage or a doubled voltage. Both can be useful
for PICmicro circuits.

EXTERNAL CHARGE PUMP DEVICE

Charge pumps, which are the easiest to use, are one of
many stand-alone IC’s that takes one or two external
capacitors to generate a negative voltage from a posi-
tive voltage. These devices are easy to use because
they self start, have a complete set of tables from which
to choose capacitors, and have very low voltage
losses. By attaching the VSS supply pin to a charge
inverter, the PICmicro microcontroller is powered from
+/- 2.5V. The PICmicro microcontroller sees this as 5V
and runs normally. Bipolar signals can be directly con-
verted by the ADC in the PICmicro MCU. This is a lot
easier to do than using a precision summing circuit to
add a fixed offset to the signal. 

SELF DRIVEN CHARGE PUMP

If your application can not afford a charge pump 
device, perhaps you should look into driving the 
charge pump signals from the PICmicro MCU (Figures 
1 & 2). Some PICmicro microcontrollers have CCP 
modules that can be used to generate a fixed clock. Of 
course, software can be used to generate any type of 
required pulse. Some PICmicro microcontrollers with 
internal RC oscillators have a clock out signal that 
runs while the CPU is awake. This signal can easily 
supply the steady stream of pulses to run a charge 
pump. The standard RC oscillator using external R & 
C can also use the OSC2 to drive a charge pump 
circuit.

CONCLUSION

With only a few simple components, a PICmicro micro-
controller can be made to run with bipolar power. The
PICmicro microcontroller can even generate its own
negative power supply with no software overhead by
using a simple-charge pump circuit. 
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Schematics

FIGURE 1: SELF DRIVEN CHARGE PUMP INVERTER (USING NEGATIVE VSS SUPPLY)

FIGURE 2: SELF DRIVEN CHARGE PUMP INVERTER (VSS ATTACHED TO SYSTEM GROUND)
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Note the following details of the code protection feature on PICmicro® MCUs.

• The PICmicro family meets the specifications contained in the Microchip Data Sheet.
• Microchip believes that its family of PICmicro microcontrollers is one of the most secure products of its kind on the market today, 

when used in the intended manner and under normal conditions.
• There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our knowl-

edge, require using the PICmicro microcontroller in a manner outside the operating specifications contained in the data sheet. 
The person doing so may be engaged in theft of intellectual property.

• Microchip is willing to work with the customer who is concerned about the integrity of their code.
• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not 

mean that we are guaranteeing the product as “unbreakable”.
• Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of 

our product.

If you have any further questions about this matter, please contact the local sales office nearest to you.
Information contained in this publication regarding device
applications and the like is intended through suggestion only
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
No representation or warranty is given and no liability is
assumed by Microchip Technology Incorporated with respect
to the accuracy or use of such information, or infringement of
patents or other intellectual property rights arising from such
use or otherwise. Use of Microchip’s products as critical com-
ponents in life support systems is not authorized except with
express written approval by Microchip. No licenses are con-
veyed, implicitly or otherwise, under any intellectual property
rights.
 2002 Microchip Technology Inc.
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Microchip received QS-9000 quality system 
certification for its worldwide headquarters, 
design and wafer fabrication facilities in 
Chandler and Tempe, Arizona in July 1999 
and Mountain View, California in March 2002. 
The Company’s quality system processes and 
procedures are QS-9000 compliant for its 
PICmicro® 8-bit MCUs, KEELOQ® code hopping 
devices, Serial EEPROMs, microperipherals, 
non-volatile memory and analog products. In 
addition, Microchip’s quality system for the 
design and manufacture of development 
systems is ISO 9001 certified.
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