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Abstract

This paper proposes a method to estimate the power consumption of CMOS logic circuits using VHDL.
Where power consumption is estimated by measuring toggle counts of basic cells. Then a 32 bit adder
has been implemented in different architectures and the toggle count in each implementation has been
measured. Finally, the relation between implementations and toggle counts has been investigated.
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USE STD.TEXTIC.ALL;
LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;

ENTITY AN2 IS
PORT { A : IN STD_LOGIC;
B : IN STD_LOGIC:
Z : OUT STD_LOGIC );

END AN2;
ARCHITECTURE toggle OF AN2 IS
BEGIN

an2_proc : PROCESS

CONSTANT rise_time : TIME := 0.48 NsS;

CONSTANT fall time : TIME := 0.77 NS;
VARIABLE tcgqre'info H STRIN(:(I TO 5)
VARIABLE tmpl, tmp2 : STD_LOGIC := "0’
FILE toggle_file : TEXT IS ODT "/dev/tty
BEGIN
tmpl := A AND B;
IF tmpl = 1’ AND tmp2 = 0’ THEN
toggle_info := “"an2:1%;
WRITE ( toggle file, toggle info );
Z <= tmpl AFTER rise_time;
ELSIF tmpl = 70’ AND tmpZ = ‘1’ THEN
toggle_info := "an2:0"
WRITE T togqle file, togqle info');
Z <= tmpl AFTER fall_time;
ELS
Z <= tmpl;
END IF;

tmp2 := tmpl;
WAIT ON A, B;

END PROCESS an2_proc;

END toggle;
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LD mem, S ; mem <~ S

59 F D OMEEB~DESAIDS £ I V7 ik
FRECITON B EIELT, ANDIYALAIA VD
ZVIEDEF M I VTR AVWE ST L,
FhEFRORIKBOEAR LV E X LICRT.

3.2 ERAERUER
EERILTOHBZRICL TiTh o 7.

1. VHDL QMBI Synopsys @ VHDL Ana-
lyzer, VHDL Simulator ® Ver 3.1b %#{i/H.



A0
Bo
So

AlS
BIs
sis

BnAn

Xl 7: CLA16 JuFiE s

BpiAng B A Bg AgCin

G BG C: PG, C P G,

Co

[ 6: CLA4 HIE e

l

L

!

FA

B A AR S AR AR T R R SRR AP AR ARR AR AAR DA AR RB RS

n

Snt

8: RCA [

KR i S

FA | i | Fa FA | [
L3 ;

ERERERERRR A



F 1 BEMETT 2 VOIERLNVE

Module Basic Cell % 3: KEKO L 7 MK
Type | Adder | Latch | Total
RCA32 160 98 | 258 Module Toggle Rate (%)
RCA16 80 50 130 Type | Adder | Latch | Total
RCAS 40 26 66 RCA32 | 49.05 | 24.71 | 39.81
RCA4 20 14 34 RCA16 | 46.41| 24.89 | 38.13
CLA32 330 98 | 428 RCAS8 43.31 | 24.71 | 35.98
CLA16 | 165 50| 215 ~ | RCA4 38.99 | 24.30 | 33.13
CLAS 76 26 102 CLA32 | 23.67| 24.71 | 23.91
CLA4 38 14 52 .| CLA16 | 24.95| 24.89 | 24.93
CLAS 23.64 | 24.71 | 23.92
CLA4 23.39 | 24.30 | 23.64
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Module ‘ Toggle

Type | Adder | Latch | Total
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