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Abstract

In today's electronic and digital world, increasing demand for portable
systems has led the electronics industry and chip design technology to
reduce power consumption methods, and therefore power consumption
has become an important criterion in this field. Also, increasing the speed of
chips and reducing the propagation delay of circuits has always been an
important goal of digital design engineers. Since the Adder element is one
of the important elements in many digital systems, so today various Adders
with different technologies and design approaches have been proposed,
each of which has certain advantages and disadvantages. This paper
presents a low-power single-bit full-adder cell design that is based on pass-
transistor logic.This circuit is used in the arithmetic logic units of digital signal
processors and also in several electronic and digital communication systems
that operate within the frequency range of in 1GHz. The proposed cell
exploits the pass transistor techniques and XOR-XOR structures to improve
the design parameters namely power consumption, propagation delay,
power—delay product, and the number of transistors. The proposed circuit
is designed using 180nm CMOS technology and the simulation results show
that for a supply voltage of 1.8V, the power consumption, delay, and power—

delay product have been achieved as 83uW, 89ps, and 7f) respectively.
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Low Power, Pass-transistor logic,

Highlights
The improvement of power consumption, propagation delay, the product of power in delay and the number of
transistors (including 10 transistors) Using XOR-XOR structure based on the pass transistor technique.

High switching speed of pass transistors which has resulted in reduction of propagation delay.

Removing the XNOR structure in the circuit, which has reduced the power consumption and physical area of the

proposed circuit.

Citation: M. Sayyaf, A. Ghasemi, and R. Hamzehyan, “Design of Low Power Single-Bit Full-Adder Cell Based on Pass-
Transistor Logic,” Journal of Southern Communication Engineering, vol. 13, no. 49, pp. 105-112, 2023, doi:

10.30495/jce.2022.692834, (in Persian).



https://jce.bushehr.iau.ir/article_692834.html?lang=en
https://jce.bushehr.iau.ir/article_692834.html?lang=en
https://jce.bushehr.iau.ir/article_692834.html?lang=en
https://jce.bushehr.iau.ir/article_692834.html?lang=en
https://jce.bushehr.iau.ir/article_692834.html?lang=en
https://orcid.org/0000-0003-0544-0980
https://orcid.org/0000-0001-6606-8639
http://jce.iaubushehr.ac.ir
https://doi.org/10.30495/jce.2022.692834

QL:.‘) 0 o> Q}j)—wlﬁ J}M)J‘M_ A_QL».w (SN0 /L;.u S oS fonce '51.&3 J}l.w L5>|)Jo AR

195 35 315 2 (G0 Gl o5 (e ST S gea lod Jobw (b

MO0 050> 09y " omsld Jgu Jlae |1 Bl (5340
°"\'*b RIS ¢ peaigs g ¢ owligeo § (o8 BUSWISID <5y 85"

Sl slp L& (2l (s55,0 Jlumms 5 Seig xSl sl o Gl )
asl s (b 5599655 5 Sig S oo b oads zge Jo LB

Ol Bras W 5 oS oy Gew Ol Bras alS slahy) S &
Sy Gl Geimren el oal b aey Gl )0 mie ol @
Tl ladige o Slaal Sl olgen lojlas JLatil ;5T alS g loatls | oredys soly omiin 5 9 025l « 2 09,8 Lobil

‘M}! »,5 ¢ oW 9 u;ﬁ [XCHHE By bs; )Q:MIV
‘O'l’»‘-, ¢ W"!‘ uny»w, h‘ﬂ oKty

rasul_ghasemi@yahoo.com

q . . o N,c 5 J ¢ Mol 3151 851>
2 e polic dlexl 0atiS gex pate aSbuljl .ol ongr Jlioms o e osrbianadr
Q;U; Lgl.&ao..\.:.;féa.? 059}4‘ (RS JL»..:U.) LSLQ’W )‘ LS)L.C““'.’
Shls S5 ya a8 wiloads 7 phae >1yb Calisee slao S0, 5 b 3s)eiss b Jyhuso 0lunsgl

#

9 (O DaSUEIER 09y HLdluwl ol Jow Jlans
oS @ozr pled jlae Jobo cllie (nl )3 aiin paseio calao g Llie |11 aiier codbad sl slRtils c sy saly «oviitn
rasul_ghasemi@yahoo.com

ol sl oalidsl )l oS lgs Brae b jee Hetn Bl S S S
Blaie dwloe ozl GlaSols o ooletwl 4l p 5,05 Y LS 8L e
9 (g Sl slaptucn glyil g Jlumms JuKew sloonijley 22b
XOR-XOR Lzl 5l goloing e ;o0 s 0,05 Jlioms Slpbre
JUUEST TSCON [ PRSIV UVSC Ot [ S WEL C VIR OO WA Foow
g 3 5 olaas g U 0 o)lg5 @ o ol licsl 50 ¢ B pae oles
CMOS jogib YA+ (55609555 jo (golpaian jlow .Cawl 0uls fuol> dgupe
455 5Ly gl 4 aS aws oo lis (glwand bl 5 el oud oLl
@l 95 AR ey p3 b ly 9, Ke AV L pl Bpae ol g VA

Dl Caws s Jg5 g V13U 0 oles o po ol VEe e o YV bl )b
YEoY 13,8 4 1,5k &,
VEY 5 VY iy )

https://doi.org/10.30495/jce.2022.692834

doddio—)

5 Sllrs ilate glaosly CPU o ol jate 0 iete 5 bowijloy lizl oo 51 S olsiedr oaiiS mozr
YU 2T 5 05 3lgs b eslonisS gox Sl lae (>1b 3gg olal ol o [¥-V] Wiy, 0 jleds @ Sz JuSw 3510,
e 51 el & lee 00t ez plad 08 Sy S Slgol by s LpalS el wilgi o sl l 45Tz sl el
95V Joguzr @ azgi b oS Sl (295 99 5 (6999 aw ShIS e (nl S ez 1) (29990 08, d Cewl ol 4SS
OF gz 3l ol (J& 08, Cin (695,9 Croges 5 20 Y Wisd maz pals Cunl S8 a5 alasogy5 2B g A s
9 Sl aw B jho o lade SNl 215999 08, de mo 1y eel (Gl e o (293 g0 (LB el Sl e e
797> &l Cout 5 oz Jol> (sl SUM ol a5 5 i)lo 55 Graled (sl o8 59 42 099 (gl 50 a5 50 ol
el oaosls o les s


https://jce.bushehr.iau.ir/article_692834.html?lang=fa
https://orcid.org/0000-0003-0544-0980
https://orcid.org/0000-0001-6606-8639
https://doi.org/10.30495/jce.2022.692834

\op VeO-MIYNAYTY 3L /ad g oz oloud /000 o Sl /g Ol plbre  cwdige dloxs

[€] S ST oS ez pled s Jeux ) Jgo
Table.1-Single bit Full adder truth table
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Fig.1. Single bit full adder [5]
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Fig.3. Structure of full adder based on XOR-XNOR [5]
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Table2. input values of a,b and c signals
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Fig. 5. Input and output signals of proposed circuit
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