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( Study of Instruction-level Current Consumption Modeling and
Optimization for Low Power Microcontroller )
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Abstract

This paper presents experimental instruction-level current consurnption model for low power microcontroller ATmegal28,

The accesstbility of instruction for internal memory decides power -consurnption of the microcontroller as much as 17% of
difference between access instruction and non-access instruction. The power consumption for the given program will be
increased in the proportional to the ratio of memory access instruction and lower level memory access in the hierarchy.
Throughout the current consumption model, the power consumption can be predicted and optimized in the direction of
reducing the frequency memory access. Also, the various optimization methods are introduced in terms of software and
hardware viewpoints.

Keywords : Microcontroller, Instruction-level current consumption, Power optimization
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for(i=0; i<10000; i++){
a+=i;
}
(@
Id rd k
Idi rd, k
cpi rd, k
Idi rd, k
cpe rd, rs
brge k
add rd, rs
adc rd, rs
rjmp k
b)
J3 4 oM =233 (a) CAH; (b) HMdEg
Fig. 4. Simple Accumulating Program (a) C-Language
Implementation; (b Compiled Program
(Assembler Language Format).
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load r0
load r1
use 10, r1 — 12
load r3
load r4
use 13, r4 — 15
save r2
save rd
(@
load 10 || r1
use 10, r1 — 12
load r3 || 4
use 13, r4 — 15
save 12 || 5
{b)
a8 7. 4Y d32s 8 FLHT olzal 2 Hojel o
(a) Lyl ojza| HZ (b) ol2e| HWHEHEZD

Fig. 7. Pseudo—code for Parallel Memory Access (a)
Sequential Memory Access; (b) Parallel Memory
Access.
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load r0, rl,..., 16
use 10, rl,..., 16 — 17
save r7 // job A

load rl, r2,..., 15
use rl, r2,..., 15 — 16
save rl4 // job B

load 10, ri,..., 1
use 10, rl,..., 15 — 16
save 16 // job A’
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Fig. 8. Pseudo—code Example for Code Relocation.
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