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Mechanics Of The Doors Of PerceptionMicroelectronic circuits, including very large scale
integrated (VLSI) devices, may be constructed utilizing silicon semiconductor materials.
These silicon-based devices, because of their small size, operate at high frequencies, and
consume large amounts of electrical power. In order to compensate for these traits,
microelectronic circuits often draw large amounts of electrical current. This current in turn
generates heat. It is often desirable to cool this heat to maintain the temperature of the
microelectronic circuits within a predetermined range. The primary methods of cooling
microelectronic circuits include (i) air cooling, (ii) liquid cooling (i.e., electronic water
cooling), and (iii) forced air convection. Air cooling is currently the most widely utilized
technique for cooling microelectronic devices. However, this technique does not provide
for complete cooling of an electronic device. Moreover, the availability of air for cooling is
limited. In microelectronic circuits containing many active components, air cooling is
sometimes insufficient to maintain the temperature of the electronic circuit below a
maximum temperature. Liquid cooling is employed to cool some microelectronic devices.
For example, the Infineon Corp. FAST15 microprocessor includes a copper tub to which a
Peltier-effect device is mounted. The use of Peltier-effect devices for heat extraction from
an electronic circuit may be limited by the configuration of the electronic circuit and its
electrical components. In general, the electronic components within the electronic circuit
generate heat while operating. Often, the electronic components are not positioned near
the Peltier-effect device. The resulting thermal gradient between the components and the
Peltier-effect device is not large enough to enable reliable heat extraction. Microelectronic
circuits may be constructed using wafer-scale technologies. For example, the Infineon
Corp. FAST16 and FAST17 microprocessors are fabricated in a wafer-scale process. The
resulting microelectronic circuits are divided into individual dies, or chips, which are then
packaged into electronic modules. The individual dies within these wafer-scale devices
may be immersed in a liquid such as water to cool the microelectronic circuits. One
problem with the wafer
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