10

24 F4

X 98-35C-1-2

24z Aol DY EH-EF4 AA

FhkF

14 79 BA2 Mol DY ER-EFe| A

(Design of a Fast Double Edge Triggered D-Type
Flip-Flop)

A &k F*
(Young Soo Park)

(=]
i

ot
oF

€ w5d 249 4 2 59 2AE Ae] BRI 29 A Wsrle AR 729 7 2AE

M

dol E9-E55 ARtk 7 BAE He] ER-FFL <Y 2AME Mol FR-EFH wlasl] &=

2 A vl S ok AlkE F mAE] Ao] ER-EFL 12719 EdxAEET FHEg]
2w, 500MHz9 4%5 Zerl =3 A8 AvE 7120 9o mAg] Mol TY-EFd vl8] 33% A=

Zssich

Abstract

In this paper a double edge triggered (DET) flip-flop is proposed which changes its output state

at both the positive and the negative edge transitions of the triggering input. DET flip-flop has
advantages in terms of speed and power dissipation over single edge triggered (SET) flip-flop. The
proposed DET flip—flop needs only 12 MOS transistors and can operate at clock speed of 500 MHz.

Also, the power dissipation has decreased about 33% in comparison to SET flip—flop.
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Fig. 1. The proposed dynamic DET D-type flip-
flop.
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Table 1. The operation of the proposed DET
flip—flop.
Time Data Clock Ni N2 Q
1 0 0 1 1 0
1T 0 1 1 1 0
2T 1 1 1 0 0
3T 1 0 0 0 1
4T 0 0 0 1 1
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Table 2. The comparison of the several DET
flip—flop circuits.

Number Load Load of Max.

of clock data clock
transistor | signal input | frequency
Afghahi[3] 20 8Cg AC 350MHz
Gagol4] 14-60 4ACg 4Ce 400MHz
. 154MHz
Hossain[5] 12-14 4Cg 4Cg data rate
Aok 3 & 12 4ACqg 2Le 500 MHz

* Cg ' gate capacitance
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Table 3. The comparison of energy dissipated

in the several circuits.

Circuit SET F/F DET F/F &%)
CB4C 0.170 0.163 40
CM3B 0.084 0.061 385
Cv4] 0071 00465 367
CMBSR 0.102 0.062 386
CM6] 0.0% 0.060 36.8
CMB] 0122 0.074 389
CMBSR 0118 0.077 345
CMBSR 0.107 0.068 367
C2G 0158 0.102 355
CBLSR 0190 0.123 354
Mi63D 0443 0.308 303
R4l 0.206 0.119 420
SR4L 0134 0.151 178
SR42 0197 0108 4.1
SR44 0553 0.283 489
SR47 01888 0.169 99
Chize) 0.187 0123 31
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