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Comp. NO. | Voltage level action
1.8 no detectable Level 1.8
15 1.6875 no detectable should | Last LSB
14 1.575 no detectable Shifts to | should
13 1.4625 no detectable 1.35 shifts to
12 1.35 no detectable 1.2375
11 1.2375 detectable level
10 1.125 detectable
9 1.0125 detectable
8 0.9 detectable
7 0.7875 detectable
6 0.675 detectable
5 0.5625 detectable First
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3 0.3375 no detectable | should | should
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Gate W/L ratio

2input NOR Pull up 1.27
Pulldown 1.27

3input NAND Pull up 2.5
Pulldown 1.27
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Transistor W/L ratio
M1 15

M2 23

M3 23

M4 15

M5 4.88

M6 0.28
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Construction W/L ratio VaGTH Comparator number

12inputNAND Pull up 3.88 1.23v 1
Pulldown 1.47

6inputNAND Pull up 3.69 1.11v 2
Pulldown 2.5

9inputNAND Pull up 3 1.01v 3
Pulldown 1.94

NOT Pull up 4.72
Pulldown 2.5

3inputNAND Pull up 3 0.93v 4
Pulldown 2.5

NOT Pull up 2.5
Pulldown 2.16

2NOR Pull up 2.98 0.826v 5
Pulldown 1.27

3NAND Pull up 2.98
Pulldown 1.27

2NOR Pull up 3 0.715v 6
Pulldown 1.22

NOT Pull up 3.52
Pulldown 1.38

3 NOR Pull up 5.27 0.6v 7
Pulldown 2.5
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Input Inputs from Comparators Output from encoder

from

level

shifter
H G F E D C B A Q3 Q2 Q1 Qo0
0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1 0 0 0 1
0 0 0 0 0 0 1 1 0 0 1 0
0 0 0 0 0 1 1 1 0 0 1 1
0 0 0 0 1 1 1 1 0 1 0 0
0 0 0 1 1 1 1 1 0 1 0 1
0 0 1 1 1 1 1 1 0 1 1 0
0 1 1 1 1 1 1 1 0 1 1 1
1 0 0 0 0 0 0 0 1 0 0 0
1 0 0 0 0 0 0 1 1 0 0 1
1 0 0 0 0 0 1 1 1 0 1 0
1 0 0 0 0 1 1 1 1 0 1 1
1 0 0 0 1 1 1 1 1 1 0 0
1 0 0 1 1 1 1 1 1 1 0 1
1 0 1 1 1 1 1 1 1 1 1 0
1 1 1 1 1 1 1 1 1 1 1 1

Wl 25 D) gy 53550 Sy (s B g S rer
Q0==m (1,7,31,127,129,135,159,255)
Q1=2m (3,7,63,127,131,135,191,255)
Q2=Xm (15,31,63,127,143,159,191,255)
ST A BB S e 358 JAT SR MR p 5 e A 65 Lol (605 48 (Rt il 5 035 e )
sty FuSs b OVl iy o L 5 L ST g lap 535k el 855 05 oS sl st KuS
i plesl K68 b s At oMt oy S S S sl ol 7 5 s plesl SuSC L s e
Lo il 3 5 O 3 i ple 5353 0305 51 3 X O b cliyls Sl KuS L oS placw lle

&‘fcdégswf).s..mM\;:’-J.b-(anTo}ia:\:ﬁﬁjipcjLﬂjrj&;\s\f:}&«q-}?

5 y5th 5 psle olKiingsy 1o (@) olnl oode Sl KL 51 OTROIVF b gV AT 5L &y g,5lid «liions spsle &l59) LT 5o o gloansy Bsi 51 cils 5 LeaSs S (sloalll 5 daasbinbly daoslering Aeltl s cod Aubiom T B e opl 4 (s

ol 05 bgs o e 5 ilsh plo s ol o Sl 5 BT (1WFA) Gl 2 3 eolinas (oige 5| ol 8B Bl s 5 (iingls 5 ocdignl ool slocdan slp s 5 osluay Bsim oS ule, b o1 51 soliciul g ond wal 3 (STl ) ) ledlol



(ol 5SS S sl Sasles KaSG L b 5o X plesl sl 5 As al g 1SS X L STUIG

[VF] 45 dal g A5 sl slag i b ol b ool -k cinl 5 plesl Sl bap e 51 St

For QO:
HGFEDCBA HGFEDCBA HGFEDCBA
00000001 X0000001 GFEDCBA
10000001
00000111 X0000111 GFEDCBA
10000111
00011111 X0011111 GFEDCBA
10011111
OI111111 X1111111 GFEDCBA
11111111

Q0=GFEDCBA+GFEDCBA+GFEDCBA+GFEDCBA

Q0=GFEDA(CB+CB) +ABCDE(FG+FG)

For QI:

HGFEDCBA HGFEDCBA HGFEDCBA HGFEDCBA
00000011 00000X11

00000111 XXI111111 FEDCBA
00111111 0X11111

01111111

10000011 10000X11

10000111 X0000X11 GFEDBA
10111111 IX111111

11111111
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Q1=FEDCBA+GFEDBA

Q1=(FEDC+GFED) BA

For Q2:

HGFEDCBA

HGFEDCBA

HGFEDCBA

HGFEDCB
A

00001111

00011111

000X1111

00111111

01111111

0XI111111

X00X1111

GFDCBA

10001111

10011111

100X1111

10111111

11111111

IXT11111

XX111111

FEDCBA

Q2=GFDCBA+FEDCBA

Q2=(GF+FE) DCBA
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Abstract

Due to need for high speed and low power ADCs, IC designers are forced to optimize
the Flash ADCs comparator is the most power hungry part of aforementioned ADC
to use less power. In this paper a Flash architecture ADC which designed by standard
cells is proposed. A novel level shifting circuit is added to front the of comparators
to eliminate the input voltage limit drawback and promote rail to rail input range as
well as overall power decreasing of ADC by decreasing custom number of Flash
ADC comparators. The comparators designed by digital standard cells and since it
doesn’t use static power, it will thrift in power consumption too. The front end of
ADC is an encoder which designed by Queen-McCluskey method for simplification
of the logical statements. The proposed ADC is simulated by Hspice using 180nm
TSMC technology with a 1.8v supply voltage. Simulation results show that SFDR
1s 30.5dB and ENOB is 3.24bits with sampling rate of 1GS/s. The ADC consumes
2.7mW power with FOM of 0.2 pJ/conversion-step.

Keywords Flash ADC. standard cells. Queen-McCluskey method
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