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Abstract

In recent years, embedded systems have been expanding their application domains from
traditional embedded systems such as military weapons, robots, satellites and digital
convergence systems such as celluar phones, PMP(Portable Multimedia Player), PDAs(Personal
Digital Assistants) to Next Generation Personal Computers(NGPCs) such as eating PCs,
wearable computers. The NGPCs are network-based, human-centric digital information devices
diverged from the traditional PCs used mainly for document writing, internet searching and
database management. Wearable computers with battery capacity and memory size limitations
have to use real-time operating systems with small footprints and low power management
techniques to provide user’'s QoS in spite of hardware constraints. In this paper, we have
designed and implemented a low-power RTOS (called eRTOS) for wearable computers. The
implemented eRTOS has 18KB footprints and the dynamic power management and the device
power management schemes are adapted in it. Experimental results with wearable computer
applications show that the low power techniques could save energy up to 47 %.
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typedef struct LP_dpm_regs {
LP_U32_t escr; /* Clock Source Control Register */
LP_U32_t cscr_mask;
/% Clock Source Control Register mask #/
LP_U32_t mpctld; /% MCU PLL Control Register 0 */
LP_U32_t freq up_flag;
Jdpm_regs; /%84 A B 93 dAAH AR 724
typedef struct LP_dpm_md_opt {
LP_U32_t v;
LP_U32_t cpu_freq; /* cpu fequency in Hz #/
LP_U32_t bus_freq; /+ bus fequency in Hz /
dpm_regs regs; /* Register values */

/% voltage value #/

}dpm_md_opt
i/ A8k CPUSF M2 Frequency, A AE AR E dlals 13
A

LP_Status_t LP_VolFrequency_Set(LP_U32_t cpulevel,
LP_U32_t helklevel)
{
dpm_regs *Tegs;
dpm_md_opt *md_opt;
switch (belklevel) {
// BUS Frequency #l¥ol tidt AR E P20 At 2=
case BCLK Level:
md_opt->bus_freq = 16;
regs—>cser = CLK_CSCR_PRESC(0) |
CLK_CSCR_BCLKDIV(15) | CLK_CSCR_IPDIV(1);
break;
case BCLK Levell:
md_opt->bus_freq = 33;
regs—>cser = CLK_CSCR_PRESC(0) |
CLK_CSCR_BCLKDIV(7) | CLK_CSCR_IPDIV(1);
break;

}
switch (cpulevel) {
// CPU Frequency #lol tidt AHE F2A| A4she 7=
case CPU_Levell:
md_opt—>cpu_freq = 266;
regs—>mpctl) = /* not MPCTLO_CPLM | */
CLK_MPCTLO_PD(0) | CLK_MPCTLO_MFD(123) |
CLK_MPCTLO_MFI(7) | CLK_MPCTLO_MFN(115);
break;
case CPU_Level2:
md_opt—>cpu_freq = 133;
regs—>mpctl) = /* not MPCTLO_CPLM | */
CLK_MPCTLO_PD(1) | CLK_MPCTLO_MFD(123) |
CLK_MPCTLO_MFI(7) | CLK_MPCTLO_MFN(115);
break;

regs—>freq_up_flag = 1
LP_Mx21_Fscaler(regs); // A78gkel wel 7<k, CPUKBUS
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