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Abstract:
A PowerPC system-on-a-chip processor which makes use of dynamic voltage scaling and on-the-fly frequency scaling
to adapt to the dynamically changing performance demands and power consumption constraints of high-content,
battery powered applications is described. The PowerPC core and caches achieve frequencies as high as 380 MHz at
a supply of 1.8 V and active power consumption as low as 53 mW at a supply of 1.0 V. The system executes up to 500
MIPS and can achieve standby power as low as 54 /spl mu/W. Logic supply changes as fast as 10 mV//spl mu/s are
supported. A low-voltage PLL supplied by an on-chip regulator, which isolates the clock generator from the variable
logic supply, allows the SOC to operate continuously while the logic supply voltage is modified. Hardware accelerators
for speech recognition, instruction-stream decompression and cryptography are included in the SOC. The SOC
occupies 36 mm/sup 2/ in a 0.18 /spl mu/m, 1.8 V nominal supply, bulk CMOS process.
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I. Introduction
This PowerPC system-on-a-chip (SOC) design platform is intended to address the high-content battery-powered
market segment. This segment includes information appliances such as Web pads, advanced PDAs, cell phones
and small form-factor PCs. These applications tend to have peak performance demands as high as 500 MIPS but
also tend to remain idle for much of the time. During active computation their required performance tends to vary
widely and quickly as a function of the workload. While their peak performance demands tend to be significant,
they are also highly power constrained. During peak activity the power consumption of the processor core is best
kept at or below about 500 mW. When the device is truly inactive for periods as long as four weeks, a 1200-mA⋅h
battery supply should not be fully consumed. This constrains the standby power of the hibernated processor and
the consumption of the sleep monitor. Fig. 1. PowerPC SOC structure. TABLE I Technology Properties
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Abstract:
A PowerPC system-on-a-chip processor which makes use of dynamic voltage scaling and on-the-fly frequency scaling
to adapt to the dynamically changing performance demands and power consumption constraints of high-content,
battery powered applications is described. The PowerPC core and caches achieve frequencies as high as 380 MHz at
a supply of 1.8 V and active power consumption as low as 53 mW at a supply of 1.0 V. The system executes up to 500
MIPS and can achieve standby power as low as 54 /spl mu/W. Logic supply changes as fast as 10 mV//spl mu/s are
supported. A low-voltage PLL supplied by an on-chip regulator, which isolates the clock generator from the variable
logic supply, allows the SOC to operate continuously while the logic supply voltage is modified. Hardware accelerators
for speech recognition, instruction-stream decompression and cryptography are included in the SOC. The SOC
occupies 36 mm/sup 2/ in a 0.18 /spl mu/m, 1.8 V nominal supply, bulk CMOS process.
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I. Introduction
This PowerPC system-on-a-chip (SOC) design platform is intended to address the high-content battery-powered
market segment. This segment includes information appliances such as Web pads, advanced PDAs, cell phones
and small form-factor PCs. These applications tend to have peak performance demands as high as 500 MIPS but
also tend to remain idle for much of the time. During active computation their required performance tends to vary
widely and quickly as a function of the workload. While their peak performance demands tend to be significant,
they are also highly power constrained. During peak activity the power consumption of the processor core is best
kept at or below about 500 mW. When the device is truly inactive for periods as long as four weeks, a 1200-mA⋅h
battery supply should not be fully consumed. This constrains the standby power of the hibernated processor and
the consumption of the sleep monitor. Fig. 1. PowerPC SOC structure. TABLE I Technology Properties
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