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integrated circuits, a positive feedback network is often used to stabilize a reference voltage. The
most common form of such a network is a common emitter amplifier in which an output signal is
applied from the emitter of a first transistor, T1, to the base of a second transistor, T2. The output
signal of T2 is applied to the base of the first transistor, T1. The amplified output signal is provided
to a negative feedback network, such as a resistor string or a bandgap reference. In order to ensure
proper operation of such a circuit, T2 is often designed to have a relatively low impedance. This
results in a large current gain (usually about 100) for the common emitter amplifier. While the
common emitter amplifier configuration has many uses, it also has drawbacks. For example, the
large current gain results in a large voltage gain (approximately 100) provided by T2. This large
voltage gain is undesirable since it can make T2 act as a voltage divider and result in an unstable
reference. Therefore, to achieve the benefits of an amplifier having a large current gain, often a
more complex negative feedback network is required. Another limitation of the common emitter
amplifier configuration is the necessity of forming both T1 and T2 from bipolar transistors. While
bipolar transistors have many advantages, the large current gain of a bipolar transistor is typically
accompanied by a relatively large voltage gain. This large voltage gain makes the use of transistors
more sensitive to process variations than would be the case if the voltage gain of a transistor was
relatively small. In the field of integrated circuits, there has been a significant effort to reduce the
power consumption of integrated circuits. The reduction of power consumption is particularly
beneficial in the area of battery powered applications, such as portable, lap-top computers. One
method for reducing power consumption of integrated circuits is the use of transistor devices that
consume relatively low levels of power. A prior art bipolar transistor device is shown in FIG. 1. The
bipolar transistor device, designated generally as device 100, is similar to a conventional bipolar
transistor except that the device 100 includes a
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