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Table of Contents

Design Rules

Cdll Library

Inverters, Buffers, Delays
- Inverter

Delay-Inverter

Buffer 3x

Buffer 4x

Buffer 6x

Buffer 8x

Buffer 10x

Buffer 12x

Basic Logic Gates
NAND, 2 input
NAND, 4 input
AND, 2 input
NOR, 2 input
OR, 2 input
XNOR
XOR

Pass-Switches, Latches, Flip-Fops
Pass switch
Latch
D-FF, dynamic, negative edge-triggered
D-FF, dynamic, negative edge-triggered, asynchronous clear (L)
D-FF, dynamic, negative edge-triggered, asynchronous clear (H)



Adders
Full adder, 1 Bit, ripple carry

Memory
ROM Bit-Célls for dynamic and static ROM
Dynamic ROM module, complete 8 Bit example
o0 Clock Modulefor 8 Bit dynamic ROM
0 BusDriver for 8 Bit dynamic ROM, with select
o0 BusDriver for 8 Bit dynamic ROM
o0 ROM module, 8 Bit example
Static ROM module, complete 8 Bit Example

Clock Generators, Counters
2-Phase clock generator
Counter, 4 Bit, synchronous

Multiplexers
- 2 Bit Multiplexer
2 Bit Multiplexe, alternative
4 Bit Multiplexer
8 Bit Multiplexer
16 Bit Multiplexer

Decoders
2 to 4 Bit decoder
4 to 16 Bit decoder



Design Rules



HEY :

FULE# LAYER_TYPFPE :>= RAMOUNT

m]

RULE# LAYER1_TYPE_LAYERZ >= AMOUNT

UWHERE TWPE WL = LWIOTH. 5 = SPACE. O = OYERLAFRP
“LMELL " = PLWELL ofr HLELL

“OIFF " = PIOIFF or HIIFF
“C" = MIC.PIC.HNSC.PSC
‘G = GEMERIC COWMTHLCT
‘SBEL" = NS or PS5

“FI* = hHFI or PFI

1. LIELL

#1.1 LWELL_L >= 12
#1 .2 ULWELL_S_LWELLIAT_IOIFF_VWOLTAGEY = 1B [HKOT CHECHKEII]
#1 .3 LELL_S_LWELLI{AT_SAME_YOLTAGEY = b

#1 .4 HMUELL_S_PULELL =>= O

c. ACTIVE

#2 .1 IOIFF_L >= 3

#2 .2 IIFF_5 >= 3

#2 .3 HMUWELL_O_PIOIFF >= b
#2 .3 HMHUWELL_S_hIOIFF >= b
#2 .31 MOIFF_S5_PIIFF >= 12
#2 .4 HMWELL_O_NSDO >= 3

#2 .5 MOIFF_S_h5SDO >»= 1H

#2 .5 MSO_S5_P510 *= b

#2 .5 MOIFF_S5_P5SO = Y4



=

#3 .1
#3 .2
#3 .3
#3 .4

#3 .5

#4 .1
#4 .1
#y .2
#y .Y

#4 .4

#5.1

#5.:2

#5.5.

#b .1

#b .2

#b .3

#b .4

#b . 5.

b . 5.

#kL . H

POLY

POLY W >= 2
POLY_S >= 3
POLY_O_OIFF = &
IIFF_O_POLY :>= 3

POLY_S5_0OIFF :*= 1

SELELCT

SEL_S_GATE >= 3
OHMIC_S_GATE >= 3
SEL_O_ACT = &
SEL_ >= 2

SEL_S = &

FPOLY CORMTRHRLCT

PC_L >=H
POLY_O_GC = 1

b PC_S5_POLY >= Y

OIFF COMTRHLCT

C_L >*= Y4
ACT-O0_GC *= 1
GC_5 = 3
C_5_GATE == 1

b PC_S_ACT >= 1

b OIFF_S_LC = Y4

POLY _S_MULT_OIFF := & [hOT CHECHEID]



X] #H .1

=l #H .3

10 .

#10.

#10.

#10.

S0um H10O.

!..

l15um H10G.

#1.1

#1.2

#71.3

METHL1

Mmli_ >= 3
miL_s »>= 3

mi_o_GC >= 1

YWIHAL

M2l >= Y
Gvl_L >= 2

GvWl_5 *= 3

Mml_O-GvWl >= 1
METHL:Z
ma_w >= 3

mea_5s >= 3

Mma _O0_-GvWl >= 1

PAO_L >= 100um [HKHOT CHECHEIDI]
PAO_O_G >= 30O
MH_O0_G *= bum [HKHOT CHECHEIDI]

PRO_S_M2-MY >= 3dum

PAO_S5_M1 *>= 15um [HMOT CHECHEIDI]

[MOT CHECHEIDI]



=]

my]

U

N\

AN

V/
//ﬁ—l

14 .

#14 .1
#14 .1

#14 .2

15 .

#15.1

#15.2

2l.

#21.1
#21.1

#21.2

-

#22 .1
#od .2
#22 .3

#oa2 .3

28 .

#2989 .1
#2989 .4
#2189 .3

#2959 .4

YIRAZ

mac_w >= Y4
Gved L >= 2

GvWe 5 *= 3

METAHAL3

ma_w >= 3

ma_s >= 3

YIRS

MYC_ >= Y4
GYW3I_L >= 2

GvWa_5 >= Y4

METHLHY

MHY_LI *>= b
Mi_5 *= b
my_O_mM4c >= 1

m4_0_Gv3 >= 2

FIELI IMPLANT

FI_L >= Y
FI_S5 >= H
WELL_O_FI == 4

LWELL_S_FT = H



Cell Library



Vad

Out

Out

inv 35







e created frominv 35. ext

* hspice fil

3 7777\

Symbaol

Gi

Wave

DO0:A0:v(in)

(uny) sabelon

| | | | | | |
| | | | | | |
[N [ 4o Lo Le - - - - - — [
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
L : I
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
- T T p——— (e
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
- === == o TS T T T L I 1 I
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
- T T T N B [ 1=
| | | | | |
| | | | | |
| | | | | |
| | | | | |
! | | | | |
T T T T T T | | -
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | ! !
- | | | e [ [
| | | | | |
| | | | | |
| | | | | |
| | | | | |
! . I | ! I |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| L I} L I L
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
L . L L
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | | |
| | | | | | |
1 1 1 1 1 1 1
I I I I I I I
N - o
o
Yol

(un) sabelon

100n 150n 200n 250n 300n 350n 400n 450n 500n

50n

Time (lin) (TIME)




3

4

delayinv3x9 35

Vad Vdd

-

=

=)

WIL:
n-channel:  4:18
p-channel:  8:18

Out







bufferx3 35

Vdd Vdd
A A
-L C
In | « Out

WIL: 3 : 9
n-channe:  12:2 36:2
p-channd: 242 72:2







bufferx4 35

Vdd Vdd
A A
L C
In | « Out

In Out
WIL: 4 X 16
n-channe: 162 64:2
p-channd: 32:2 128:2







bufferx6 35

Vdd Vdd
A A
-L C
In | « Out

WIL: 6 : 36
n-channe:  24:2 144:2
p-channel:  48:2 288:2




O

ut




3

4

Vdd

<Ll

Vad

bufferx8 35

Vad Vad
A A

n

Out

WIL: 2

n-channe:  6:2
p-channd: 16:2

14:2
36:2

16 : 64
60:2 256:2
124:2 512:2




Out




2 3 4

bufferx10 35

Vdd Vad Vad Vad

AN | N |

- HE HE A0

e

WIL: 5 : 20 : 100
n-channe:  8:2 20:2 76:2 400:2
p-channd:  20:2 48:2 156:2 800:2







3 4

bufferx12 35

AN | N |

L HE

WIL: 2 X 8
n-channe:  8:2 30:2
p-channd: 18:2 67:2

36 : 144
140:2 576:2
284:2 1152:2




I'_'I:IF-'IF-'IF-'IF-'IF-'IF-'I

_J:II.JI.JI.JI.JI.JI.J










- technol ogy:

* hspice file created from nand_35. ext

Symbol

Wave
DO0:A0:v(b)
DO0:AO:v(a)

\\\\\\\\\\

|
|
|
|
s
|
|
|
|
|
+
|
|
|
|
|
|
|
|

100n 150n 200n 250n 300n 350n 400n 450n 500n
Time (lin) (TIME)

50n




4

4nand 35

Out

>

@

(@]

O

[N
N




A - B - C - D I




SCNoDS

- technol ogy:

* hspice file created from 4nand_35. ext

(un) sabeyon

(un) sabeyon

(un) sabeyon

(un) sabeyon

o o o o o
[ Y N [ T N R [ Y R R [ Y R B [ T R B
[ Y N [ T N R [ Y R R [ Y R B [ T R B
R i i T e e B e el el B e B B R i et I T S I i et I T i ) B e
[ N N T [ R [ T B [ T B I [ T N T
[ N N T [ R [ T B [ T B I [ T N T
[ N R [ R [ T B [ T B I [ T N T
LB B e [ R [ T B [ T B I [ T N T
[ N R [ R [ T B [ T B I [ T N T
[ N R [ R [ T B [ T B I [ T N T
e le——— _ e —— N Y DY Y B [ I I Y (SR SO SO S [ AR 0 S O R R R R
Lo o [ N B [ T B A [ I A T
[ N N T [ N R [ T B [ T B I [ T N T
[ T B T [ N R [ T B [ T B I [ T N T
—— [ N R [ T B [ T B I [ T N T
[ N R [ N R [ T B [ T B I [ T N T
[ N R [ N R [ T B [ T B I [ T N T
[ R R B o [ R R o [ R R | [ R R B L TR R R R R
T T [ N R T [ R B
[ N N T [ R [ N R [ T B [ Y T T
[ N N T [ R [ N R [ T B [ T T
[ R [ N R [ T B . : |
[ N N [ R [ N R [ T B [ T N T
[ N R [ R [ N R [ T B [ T N T
[ [ [ N R [ T B [ T N T
T I I I I - I I I 1 T T e A (S A A (e Y AN E I N
[ N N T [ N R [ N R [ T B [ T N T
[ N N T [ N R [ N R [ T B [ T N T
[ R R N [ N R [ N R [ T B [ T T T
o [ N R [ N R [ T B [ T N T
[ N R [ N R [ N R [ T B [ T N T
[ N R [ N R [ N R [ T B [ T N T
- - --- F———H-d-d-d-A4 -4 -4 ———|P—d— 4 -+ -+ -+ -+
[ N N T [ R [ T B [ T B [ T N T
[ N N T [ R [ T B [ T B [ T N T
[ N | [ R [ T B [ T B [ T N T
I [ R [ T B [ T B [ T N T
[ N R [ R [ T B [ T B [ T N T
[ N R [ R [ T B [ T B [ T N T
TR _ T —— A O O Y B [ . B U U SO 1 AU 0 B [ R R R
o o [ T B [ T B [ T N T
[ N N T [ N R [ T B [ T B [ T N T
I [ N R [ T B [ T B [ T N T
Fe—— [ N R [ T B [ T B [ T N T
[ N R [ N R [ T B [ T B [ T N T
[ N R [ N R [ T B [ T B [ T N T
[ R N o [ o T R R | _ T R R B R A R R N D N
o o [ N R o T
[ N N T [ R [ N R [ T B I [ T N T
[ N N T [ R [ N R [ T B I [ T N T
[ R [ N R [ T B I [ T N T
[ N R [ R [ N R [ T B I [ T N T
[ N R [ R [ N R [ T B I [ T N T
[ R R [ R | [ N R [ N T B I [ I R T
I I I I I - I I I T T e e I S A R EE
[ N N T [ N R [ N R [ T B I [ T N T
[ N N T [ N R [ N R [ T B I [ T N T
I R R R [ Y T I [ N R [ T B I [ T T T
o [ N R [ N R [ T B I [ T N T
[ N R [ N R [ N R [ T B I [ T N T
[ N R [ N R [ N R [ T B I [ T N T
- - --- : F-——H-A-A4-A4-4-4-4F-——|-—-4-4-+-+-+ -+
[ N N T [ R [ T B [ T B I [ T N T
[ N N T [ R [ T B [ T B I [ T N T
[ R I | [ R [ T B [ T B I [ T N T
T [ R [ T B [ T B I [ T N T
[ N R [ R [ T B [ T B I [ T N T
[ N R [ R [ T B [ T B I [ T N T
i e—— — d——— [ [ R N R R H
o o [ T B [ T B I [ T N T
[ N N T [ N R [ T B [ T B I [ T N T
o [ N R [ T B [ T B I [ T N T
T —— [ N R [ T B [ T B I [ T N T
[ N R [ N R [ T B [ T B I [ T N T
[ N R [ N R [ N R R [ N A T
\X’, [ = I I ! \\\A I S N R o N E R R B R A S E R R B RN
N = [ N A > [ N B
[ Y R [ [ T R R [ T R B [ T R B
[ Y N [ T N R [ Y R R [ Y R B [ T R B
T S T I Y I T I SO Y SO TR B I
T T T T T 7 T T 17T T 17 T T T T 17 T T T 1T 17 T T T T T 7
N — o N — o N — o N — o N — o
o o o o o
[Te) [Te) [Te) n n

(un) sabeyon

200n 300n 400n 500n 600n 700n 800n 900n 1u
Time (lin) (TIME)

100n

Symbol

Wave

Type

Design

37
-
%

e
.

DO0:A0:v(d)
DO0:A0:v(c)
DO0:A0:v(b)

Transient

DO: /grads/mr/thesis/magic/4nand_35

Transient

DO0: /grads/mr/thesis/magic/4nand_35

Transient

DO0: /grads/mr/thesis/magic/4nand_35

DO0:AO:v(a)

Transient

DO: /grads/mr/thesis/magic/4nand_35




and 35







100n 150n 200n 250n 300n 350n 400n 450n 500n
Time (lin) (TIME)

50n

wn - 1 1 1 1 1 1 Tl T T T 1 1 1 1 1 1 T T I I I I
| | | | | | | | | | | | | | | | | |
.. O SO A A IS oAyl _____ o ___ L
> ” ” ” ” ” ” [ ! ” ! : ” ” ” ”
o) ” ” ” ” ” ” ﬂ ﬂ ﬂ , h , ” ” ”
O | | | | | | | | | | | | | | |
— ] | | | | el | _ _ _ _ _ _|_ L O A H S A A A \_ o
O | | | | | | | | | | | | | | |
c ” ” ” ” ” ” ” ” ” ” ” ” ” ” ”
m ” ” ” ” ” ” ” ” ” ” ” ” ” ” ”
D T I I | | [ B ] | | | I [ \L, \\\\\\\ ” \\\\\\\ ” \\\\\\\\\\
| | | | | | | | | | | | | | |
- | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | |
1 | | | | | | | | | | | | | | |
| — —— el | _ _ _ _ _ _ | _ _ 1 T A J— . ——————————— |
| | | | | | | | | | | | | | |
+— | | | | | | | | | | | | | | |
X | | | | | | | | | ” ” | | | |
() ” ” ” ” ” ” , ” ” ” , , ” ” ”
| P ———————— = = = — — — —|— Im———l——— - - - A4 - — -4 -+ - - -4 - ————— 4 —H- - - == - === === ===k -1
RU. | | | | | | | | | | | | | | |
) ” ” ” ” ” ” ” ” ” ” ” ” ” ” ”
| | | | | | | | | | | | | | |
d_ o | | | | | e ,\\\\,\\\\,\\\,\\\,\\\, \\\\\\\\\\\\ \, \\\\\\\ e [
c ﬂ ﬂ ﬂ ” ” , , , N S — J W W ,
© ” ” ” ” ” ” ” ” ” ” ” ” ” ” ”
= ” ” ” ” ! ” ” ” ” ” ” ” ” ” ”
o | 0 0 R R e i
— ” ” ” ” ” ” ” ” ” ” ” ” ” ” ”
Y | | | | | | L I | | | | | |
o | | | | L I ,\\\\,\\\L\\\\,\\\\,\\\,\\\\ww\\\\\\\\\, \\\\\\\ o o
d | | | | | | | | | | | | | |
() ” ” ” ” ” ” ” ” ” ” ” ” ” ” ”
= ” ” ” ” ” ” ” ” ” ” ” ” ” ” ”
N ————j S B B R AR R N
| | | | | | | | | | | | | | |
S | | | | | | " ; ; ; ; | | |
C | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | |
o ” ” , , , o ettt i it ITToTTTATTTyTT I TR . , T
— | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | |
.—_— | | | | | | | | | | | | | | |
LS | | | | | | | | | | | | | |
w ” ” ” ” ” ” A ” ” ” ” ” ” 0 ” ” ” ”
—_— o I I I I I I — I I I I I I — I I I I
o ™ To) o~ 0 — £ o ™ o) ~ o) — £ o ™ ~ - o
(7)) « i S o i S
c B 3
x (un) sabeyon (un) sabeyon (un) sabeljon

Symbol
/\

Wave
DO0:A0:v(b)
DO0:AO0:v(a)




nor 35

Vdd

I







S

- technol ogy:

* hspice file created from nor_35. ext

| | | | | I I | | | | [ I [
I I I I I I I I I I I I I I
A 44l __vdoo_
I I I I I I —v! I I I I I I
I I I I I I | | | | | |
I I I I I I I T T T T T
I I I I I I I I I I I I
I I I I I I I I I I I I
! ! : f—— | _ _ _ _ _ _ _|_ e o1 __1___|
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
7 p— - - — - - — |-} --- e B B
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I ! J ! ! |
I I I I I I I [ [ [ [ [
| | I | I I I I I I I I
7 7 7 T p— - - — === m— - Sm A ATt ---F
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
| | | | | | I I I I I I
T T T T [ e i [t R e R S
I I I I I I " ;
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
| | | | | | I I I I I I
I i I T [ A A I e N
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I . . . ) J
| | | ] e | | I T . N
[ I [ I I I I I | I [ [
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
! ) ! ! Dl | _ _|_ o _____Jd___1___1l___pl______/
I I I I I I I I I I I I
I I I I I I | | | | | |
I I I I I I T T T T T
I I I I I I I I I I I I
I I I I I I I I I I I I
! ! ! ! el | _ _ _ _ _ _ |} __ o _Jd___1___1___L
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I | I I I I I
I I I I I I A I I I I I I
I I I I I I I I I I I I I I
1 1 1 1 1 1 | 1 1 1 1 1 1 1
I I I I I I I I I I I I I I
N - o N - o
o o
Yol o

Symbol

Gi

Wave

DO0:A0:v(b)
DO0:AO:v(a)

(un) sabeyon

(un) sabeyon

| | | | | | |
| | | | | | |
e R
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
I ——————————— — . v
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
-t - - = - — - = = == - ==
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
-4 -+t -=-—-F=-=—l=-= == -7
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
- T T T L e A
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
B I R | 7
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
T T O N A A
| | | | | |
| | | | | |
| | | | | |
| L | . . ,
' . . | I I
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
L I} I} I} I} I
| | | | | |
. | | | | | |
| | | | | |
| | | | | |
| | | | | |
e )
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | | |
| | | | | | |
| I | I ! | I
I I I I I I I
™ n N n - = o
N — o
o
Te)

(un) sabeyon

100n 150n 200n 250n 300n 350n 400n 450n 500n

50n

Time (lin) (TIME)




T— A
4
- 1

or 35







SCI

- technol ogy:

* hspice file created from or_35. ext

T T 1 1 1 1 1 T T 1 1 1 1 1
I I I I I I I I I I I I I I
I I I I I I | | I I I I I |
T O Y R A B e D
I I I I I I I I I I I I
I I I I I I ; 7
I I I I I I I I I I I I
I I I I I I I I I I I I
| | | | | I I I I I I
T I I [ [ [ [ [ N A N R .
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
o ! | | | [ I B | ! ! ) J
I I I I [ [ [ [ [ [ [ I
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
o | ! ! ! el | _ | _ [ I I O R B
[ I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I
I I I I I I I I I I I I
o | ! | ) TR R [ N B S RN R B
I I I I I I I I I | | |
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
] | | I} | el | _ _ _ _ _ _|_ | ) R A S I S|
I I I I I I | | | ! !
I I I I I I T [ [ [ [
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
I ! ! ! ! TR S U S o _d___d___1___L/]
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I
I ! ! ! e o __J___1___1___§}
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
— : —— | _ _ _ _ _[_ e o1 __1___|
I I I I I I I I I I I I
I I I I I I | | | | |
I I I I I I T T T T T
I I I I I I I I I I I I
I I I I I I I I I I I I
R T e —— T [N N T
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I I I I I I I I
I I I I I | I I I I I 0
I I I I I I A I I I I I I
I I I I I I I I I I I I I I
R 1 1 1 1 1 1 | 1 1 1 1 1 1 1
I I I I I I I I I I I I I I
N — o N — o
o o
Te] o

Symbol

Wave

DO0:A0:v(b)
DO0:A0:v(a)

(un) sabeyon

(un) sabeyon

[ [ [ [ [ [ [
| | | | | | |
| | | | | | |
A A A R I
| | | | | |
| ! 0 i 0 T
| | | | | |
| | | | | |
| ! ! ! ! |
) | | N N
| | | | | |
| | | | | |
| | | | | |
| | | | | |
L1
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
e S
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
. L L L I I |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| I L . . .
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
e I
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
P ———— : L _
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
\\\\\ e e
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | | |
| | | | | | |
| I ! | I I |
I I I I I I I
™ 0 N e} — = o
N - o
o
n

(un) sabeljon

100n 150n 200n 250n 300n 350n 400n 450n 500n

50n

Time (lin) (TIME)




xnor 35

Vdd Vdd

Xnor = AB+~A~B

A B A~§+~AB | > ~ Xnor = AB+~A~B







* hspice file created from xnor_35.ext - technol ogy:

Symbol

Wave
DO:A0:v(xnor)

DO0:A0:v(b)
DO0:AO:v(a)

(u) saBelon

| | | | | | |
| | | | | | |
I
-V’ | | | | | |
I | | | !
| | | | | |
| | | | | |
| | | | | |
---— -1 -"—"=""4-"=—=—"4~-——+t - = —F 7
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
I T I I I T
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
\\\\\ [ R e
| | | | | |
| | | | | |
| | | | | |
| I A
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
[ L 1 e A
I | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
\\\\\ - =14 ===+ —-==-+ - = -+
| | | | | |
| | | | | |
| | | | | |
| | | | |
| [ | I I
e e e
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
B e e B
| | | | | |
| | | | | |
| | | | | |
\\\\\ e I
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | |
| | | | | | [0
| | | | | | |
| | I I I I I
I I I I I I I
[92] n N n — o
N —

(un) sabeyon

(un) sabeyon

100n 150n 200n 250n 300n 350n 400n 450n 500n

50n

Time (lin) (TIME)




Vdd

Xor

Vdd

Xor = A~B+~AB

Xor=A~B+~AB







* hspice file created from xor_35. ext - technol ogy:

\\\\\\\\\

| | | | | | |
| | | | | | |
I I A (N (S |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
I 1 T T T T
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
B I I I I I
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
-7 | | I I I
| | | | | |
| | | | | |
| | | | | |
| | | | | |
o | | ! ! I
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
o L L L L !
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | | A
| | | | | | |
- 1 1 | | | | |
I I I I I I I
N — S
o
Ire}
(un) sabeyon
o
O
WLA 7\
@ <
58T
g =5 =
T - o o
= 2 <<
s 83
)

(un) sabeyon

| | | | | | |
| | | | | | |
4 _1___r___1L/]
—V’ | | | | | |
| | | | | |
I I I I I I
| | | | | |
| | | | | |
P | E i A
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
\\\\\ - =14 ===+ —-==-+ - = -+
| | | | | |
| | | | | |
| | | | |
| | | | | [
| | | | | |
il e e e e e
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
I e I E E E
| | | | | |
| | | | | |
| | | | | |
| | | | | |
\\\\\ e e e e
| | | | | |
| | | | | |
| | | | | |
; ; , ; ,
A A R R
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | | |
T B I A
| | | | | |
| | | | | |
T i 1 ! 1
| | | | | |
| | | | | |
\\\\\ - - - - J1___ 1 ___1___L
| | | | | |
| | | | | |
| | | | | |
| | | | | |
| | | | |
| | | | | | IO
| | | | | | |
1 1 1 1 1 1 1
I I I I I I I
™ 0 o~ 0 — o
o i

(un) sabeyon

100n 150n 200n 250n 300n 350n 400n 450n 500n
Time (lin) (TIME)

50n




NP1

NP1
w

P1

P1

pass 35







- technol ogy:

* hspice file created from pass_35. ext

Wave

DO0:A0:v(npl)

DO0:A0:v(pl)

DO0:AO:v(a)

- T T T T - 0T T T T T - 0T T T T ] T T T T T T T T
| | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | |

- —\\\\\J\\\\\\,\\\\\A\\\\\\\,\\\\\,\\\\\\,\ \\\\\\\\\\\\\\\\\ - -~ | T T T T T [ [

| | | | | | | | | | | |

| | | | | | | | |

| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | |

e O F [ R | | T T T | (e [ [ H
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |

_ e | | | L — | e | \, ! ,\ \\\\\\

| | | | | | | | | | | | |
| | | | | | | | | | | | |
| | | | | | | | | | | | |
| | | | | | | | | | | | |
| | | | | | | | | | | | |

NN I S N R | ! b— | _ _ _ _ b —— | | I - — . L

| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
T T | | | | | | | | I

| | | | | | | | | | | |

- === == == — - - = = e R ] S — e  — { — — — — —|— l— — — — — - | — — — — — 4+ — = — — — -
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |

- === == 4= === - e e f i | u pr—— I —— | — — — — —|— == === - - === = +-—-——-—-1

| | | | | | i ! ¥ 1
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |

B T T T T L TT T T T 77 1 L T T I - = = 7 | I B

| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | |
| | | | | | | | | | | |

N N N R R | I N A I | A R [ [ I
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |

J N IO S N | [ | | —— | _ _ | e—
| | | | | | | | | | | | |
| | | | | | | | | | | | |

| | | | | | | | | |
| | | | | | | | | | | | |
| | | | | | | | | | | | |

|- -1 ____1r____ L . L — | _ _ _ _|_ o _ S L

| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | |

- — - F - — — — b— | - — — — — e ———— | _ _ _ | [—Eeme—— ! c - L
| | | luvv | | | A O | | | | | | |
| | | | | | | | | | | | | | | |

— L | | | [ | | | | [ | | L | | | | |
I I I I I I I I I I I I I I I I

[e2] N - o ™ N - o ™ N — o ™ N - o
(uny) sabeyon (uny) sabeion (ur) sabeyon (uny) sabeyon

o

Ke]

>

@ <

100n 150n 200n 250n 300n 350n 400n 450n 500n

50n

Time (lin) (TIME)




40
Dj_[ L L0
L L

latch 35







00°005¢¢

00°0000¢

00°00S.T

00°000ST

00°005¢T

00°0000T

00°00S.

00°000S

00°005¢

€v'00L




4

Vdd

-

=

Clk

Clk

Vdd

-

D Q

——pClk

dff1 35







¥

- technol ogy:

* hspice file created fromdffl_ 35. ext

T T T T T T T T T T T T T T T T T T T T T
| | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
B e B e e B A i e o i Bt R B i e e H el el e e il e
| | | | | | —v! | | | | | | | | | | | |
| | | | | | : . . . . | | | | | |
| | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | |
T T T T T [ B [t B Bt Al H M| [ T T T B
| | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | |
T T T T T T T T T T T T T T (e e M [ el el el e et
| | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | ; L L ! | |
T T T T [ B ey A e T e e R [ e e e e R N
| | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | |
| | | | | | . | | | | | |
| | | | | | | | | | | | | | | | | |
| | | | | | | | | | | I | | | | |
| I T T [ T e T R R N N R
| | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | |
| | | | [ R I [ I D S S R R S ]
I | | | I | | | | | | | | | I i i i
| | | | | | T T T T T | | | | | |
| | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | |
I I I I [ A D A A [ o I A A A [ N N R N
I | | | | I | | | | | | | I | | | i
| | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | |
| | | | | | : | | | | | |
I I I . . | _ _ _ _ _ _ _|_ o _ 0 __4___ 4 __1___ Kkl ___ [ L L e |
| | | | ] | | | | | | | | | | | | | I
| | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | |
. L . I e | — _ _ _ _ _ _|_ I N I_ A N I SO B
| | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | |
| | | | | | T T T T T | | | | | | |
| | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | |
L . ——__ _ _ _ _ _ [} _ L e ——— — |
| | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | |
A \\\\\\\\ 0 \\\\\\\ ey )
| | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | |
1 1 1 1 1 1 | 1 1 1 1 1 1 | 1 1 1 1 1 1 1
I I I I I I I I I I I I I I I I I I I I I
N i o N i o N i o
o o o
o Ln Ln

Symbol

Gi

Wave

DO0:A0:v(d)
DO0:A0:v(clk)

(ur) sabeyon

(ury) sabeyon

(ury) sabeyon

100n 150n 200n 250n 300n 350n 400n 450n 500n

50n

Time (lin) (TIME)




dff3 35
L L s
b by Uy

oXell

D NQ
clk
NR







¥

- technol ogy:

* hspice file created from df f3_35. ext

| | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | |
- |7l === - - = - - - i e * S i i - - - - - - === = - - N === - - == = = = 17— = - - g — — — — - - - - - - A
| | | | | | _ | | | | | | |
| | | | | | b " | | | |
| | | | | | | | | | | | |
| | | | | | | | | | | | |
| | | | | | | | | | ! | |
- y T L e R | == - - - = T - T - T - - - - - = [ T T - T~ T T - T~ T T T T
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
- T e RN T T T ro- -0 [ B T | I T T T T T T T T T T T -
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
- I 1 O [ I I [ [ 1 E
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | b | | |
| | | | | | | | | | | |
| | | | | | | | | | |
- | | -~~~y " ~"~""7 9" ~"~"~"""°r-~"~"~-~- o T r T T [ T
| | | | | | | | | | | |
| | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
__ . . O [ et s s 0 A I B o __ [ (5 D L A
| | | | | | | | | | | |
| | | | | | 1 1 | | | |
| | | | | | | | | | | | |
| | | | | | | | | | | | |
| | | | | | | | | | | | |
__ . . | L ____v_____ [ R ) IS o __ [ [ Lol _ _ _ L _____L_____"L
| | | | | | | | | | | | |
| | | | | | | | | | | | |
| | | | | | | | | | | | |
| | | | | | | | | | | | |
| | | | | | | | | |
_ I L e L __ L i e 1
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
_ " e e O - L __ | N - _ _ _ _ _ - _ 81— _ _ _ L __ L __ L __
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | 1 I | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
R —ssssssse—— | | R — e — |- — - - L - - - _-_ - - - - — - — — — _ | e e R ——
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | |
- ﬁuf “““ Q- R L o ] O “““ L L LN
| | | | | | | | | | | | |
| | | | | | | | | | | | | | | |
R | | | | [ | | | | [ | | L | | | | |
I I I I I I I I I I I I I I I I
™ N — o ™ N — o (42] N — o o™ N — o
(ury) sabeyon (uny) sabeyon (ur) sabeyon (ury) sabeyon
o
O
>
%) <
SEZ
- £ O
g - z=3
ZzZZ
22 2=2g
S=<
o N m

100n 150n 200n 250n 300n 350n 400n 450n 500n

50n

Time (lin) (TIME)




-

=

ot

dff7 35

| &1

=







¥

- technol ogy:

* hspice file created fromdff7_35. ext

Symbol

Gi

Wave

DO0:A0:v(d)

A

DO0:A0:v(r)
DO0:A0:v(clk

| | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | |
- |7l === - - = - - - e | +T - - - - - - - === |- - N === - - == = = = 17— = - - === - - - - === -1
| | | | | | | | | | | |
| | | | | | _ b " | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
y T L | T T - T R | I T - T - T - - - - - = [ | T T - T~ T - - - -
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
T e [ 1 L B T | I T T -~ T T T T T T T T
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
1 I | | I A B [ [ [ 1 R
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | b | | |
| | | | | | | | | | | |
| | | | | | | | | | |
| | (-~~~ -~ ~"~""7" 9 "~“"~"""“"°""~"“"“"“"™™"W|\~"“~"~""~"qJ9r~"“"™"™° [ T
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
. . [ N AN N SO o __ 8 [ (N N
| | | | | | | | | | |
| | | | | | 1 1 | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
. . S I [ U D I A A A o __ [ I L L __L______L
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | |
I I s S R N A A N AR o _ [ N Lo ! ——
| | | | | | | | | | | | |
| | | | | | | | | | | | |
| | | | | | | | | | | | |
| | | | | | | | | | | | |
| | | | | | | | | | | | |
" — ] T 4 - J I N R N - _ _ _ _ _ - _ 81— _ _ _ L, - _ _ L _ _ _ __ r_ _ ___ L
| | | | | | | | | | | | |
| | | | | | | | | | | | |
| | | | | | 1 I | | | |
| | | | | | | | | | | | |
| | | | | | | | | | | | |
——————————— | ] R — R — J AN N Y A - - - - — - — — — _ | ] e — e .
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
| | Iu | | | | | 0 | | |
\\\\\ U - — - — - L A
| | | vv | | | A | | | | | | |
| | | | | | | | | | | | | | | |
L | | | o | | | | o | | L | | | | |
I I I I I I I I I I I I I I I I
™ N — o ™ N — o (42] N — o ™ N — o
(ury) sabeyon (uny) sabeyon (ur) sabeyon (ury) sabeyon

100n 150n 200n 250n 300n 350n 400n 450n 500n
Time (lin) (TIME)

50n




1baddl 35

Vdd Vad Vdd Vad
A A A A

-

Aln | '~A n «
S ‘A xor § S S n]=A[n] xor B[n] xor C[n-1]
=A[n]B[n]+A[n]C[n-1]+B[n]C[n-1

= Vvdd =i = =
Al o BIn Vdd
1L A
1 o Aln] xor B[] —o| l:
~(A[n]B[n]+C[n-1](A[n] xor B[n])) ) C[n]=A[n]B[n]+C[n-1](A[n] xor B[n])
_l_._l— =A[n]B[n]+C[n-1](A[n]+B[n])
Al |

n C[n-1] _| I:
n A[n] xor B[n] —_

L S

=)

> —

i

<
—_
[&)

Alr] . — bin]
B )D'"_FT\ S0 /
Cln-1] y /

C[n|

Combined AND/NOR

1 2 3 4




BRI 9]
- .L

Gnd




- technol og

* hspice file created from lbaddl_35. ext

Symbol

Wave

DO0:A0:v(sn)
DO0:AO0:v(cn-1)

DO0:A0:v(bn)

DO0:AO:v(an)

(ur) sabeyjon

(uny) saberon

(uny) sabeion

|
|
|
|
|
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
y u u y u - = |
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
I f f f f - l
| | | | | | |
| | | | | | |
| | | | | | |
| | | | | | |
| I I I I o |
| | | | | | | | | |
| | | | | | | | | |
| | | | | | | | | |
| | | | | | | | | |
| | | | | | ,m | |
. " . , . o . " . . | . . . . . 0, " . "
| | | | | | | | | | | | | | | | | | | A | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
| I I ! I I T P | I | | I T R | I I | I I I | ! I I | I I I | ! | I I
I I I I I I I I I I I I I I I I I I I I I I T I I I I T T T T T
N - o N - o N -l o N - o N -l o
o o o o o
n L0 L0 L0 L0

(un) sebeiop

100n 150n 200n 250n 300n 350n 400n 450n 500n

50n

Time (lin) (TIME)




Generic ROM hit cdls, used in both dynamic

and static ROM implementations rombl t_35

bitOn 35 bitln 35
an| - an|
-usedas’l’ -usedas’C’
in dynamic ROMs in dynamic ROMs
- used as’'0’ pull down -usedas'l
e in static ROMs in static ROMs
gm] gmj
bitOp 35 bitlp 35
-usedas’(r vdd -usedas’l' pull up
in static ROMs in static ROMs
—O
an| an| )
Ns{rr] Ns[m]
gml 4 gml
) Vdd
Ns{rr] N[m]







romd8x16 35

Implementation of adynamic ROM
Note: Read occurs during Clk high n=0.7,m=0.15
romck8_ 35 rd8x16_35 busBsd_35
Vdd Vdd
A A
8 times array of 8x16 hits —o| l: 8 times
rombitOn_35 rombitln_35
. an bir
| L1
— _| —
clk qm] gm+1] S
Vdd
Clk
S

m+1]

.|||_OJ—%.




n
|

n n

| |

n ﬂ*
|

i
S]lllllll'
S8
Sllllllll'
y
S]lllllll'
s7
Sjlllllll'
s9
EEEEnEEn g
siT
S!lllllll'
RS
S!lllllll'
BrS '

Gnd

Vdd




00°00.T 00°00ST 00'05¢T 00°000T 00°05. 00°00s 00°05¢ €8'T

(T0T0T0TI000000000000T00M0000000AT TTTTTTTI00000000H0T000T0T00000000E T TT000000000000ETO0TOTA0000000[E0TT00TTI00000000KTOTOT00000000000TOTOTOTI0000000(0000T000H0000000C

Y00000000T00070TI00000000 T 1700000000000 T00T0T000000000TE00T 7000000 ___:_csicccccccm q

0008]0000[000%|0000{0002Z{0000{000T|0000[0080{0000[00+0{0000{00Z0[0000/00T0[0000[0800{0000(0+000000/0200/0000[0TO0[0000[8000{0000f000[0000[2000[0000[T0000000: S

D




Vad

Vdd

Clk

Clk a0]
‘ a1]
a2]

a3]

a4]

al5]

al6]

a7l

rom8clk 35




Clk




- technol oQ

* hspice file created fromronBcl k_35. ext

| | | | | | | | | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | | | | | | | | |
R | RN | ) [ - — - — = — | [ I = L = = | [ — ) I — - = — 4 0 [ |

| | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | |

) | _ _ . _ . _ _ 1__ . B ) ]

| | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | |

e b —e ¢

| | | | < | | II\ | | | | | | | [ | | | | | | |

| | | | | | | | | | | | | | | | | | | | | | | | | |

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 R 1 1 1 1 1

I I I I I I I I I I I I I I I I I I I I I I I I I I

N o ] — 3] ] — 3] N - 3] N - 3] N - 3] N - ™ N - ™ N — ™
S o S o S o S o S o S 9o S 9o S 9
™M ™ ™ ™ ™ ™ ™ ™ ™ ™ ™M ™ ™M ™ ™ ™

(ur) sabeyon

(ury) sabeyon

Wave Symbaol
DO:AO:v(bE) (o

DO0:A0:v(b5)

DO:AO:v(b4) | +—

%
*—
47
DO:AO:v(b0) <

DO0:A0:v(b3)
D0:A0:v(b2)
D0:AO:v(b1)

(ury) sabeyon

(ury) sabeyon

(ury) sabeyon

(ury) sabeyon

(uny) sabeyon

(uny) sabeyon

(uny) sabeyon

100n 150n 200n 250n 300n 350n 400n 450n 500n

50n

Time (lin) (TIME)




bus8sel 35

vdd
. ol .
*’IE*IEI*I[I*IEI*IELIE&IEI*IE
aq0__{ b{0]
L1
a1] ) —
LI
2] == 2
1il
43 ) == g
14l
4] = 4
45| == 1
] @
1d1
46] ) —— 1
7] —— b[6]
] [
L4l
I I I I I I I I !
I I I I I I I I
. —e ° o Sl
L
Se
a0 == 40
1] A1)
a2l | Qoo
43 43
d4___ QO
d5] 45]
A Q.I::lﬂ—a[G]
A7) o 6_an




i i i i
ﬂ* 1 m m
i i i i




- technol oQ

35. ext

* hspice file created from bus8sel

100n 150n 200n 250n 300n 350n 400n 450n 500n
Time (lin) (TIME)

50n

T T T T T T T T T T T T T T T T T T —— —— —T— —T— —— —— —— —T—
| | | | | | | | | | | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | | | | | | | | | | [ [ [ [ [ [ [ [

i R e bl flit e R it Rty Mt Rl el e Bl Ml i Bl el e it el Kol i s Ml i el o el Bl Bl Rt Bl il Tl it it I St i |t I Wil i1 s i s et Al i el Al il Sl el |
| | | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | | | [ [ [ | | [ [
T (i - - - - -1 - o T T -7 - ro T
| | | | | | | | | | | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | | | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | | | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | | | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | | | | | | | | | | [ [ [ [ [ [ [ [
| = 1 1 - 1 - 1 - - | 1 O T T - T~ 7 -7 -7 - T |7 i
| | | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | | | ! | el 1
T (. - - - - B [ e N A (R (I A T T i
| | | | | | | | | | | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | | | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | | | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | | | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | | | | - | | | | | | [
| [ 1 | - | - | - | B | I I L I | e |
| | | | | | | | | | (] [ (I [ (R [ [ [
| | | | | | | | | | (] [ (I [ (R [ [ [
| | | | | | | | | | (] [ (I [ (R [ [ [
| | | | | | | | | | (] [ (I [ (R [ [ [
| [ L | _ | _ | e o | 1 1N (A1 N (DA 1 AR NI | N (NN IS | | [ O A | [ | R B A |
| | | | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | | | | | | | | | [ [ [ [ [ [ [ [
L L _ _ _ _ B N [Ny (ORI I S S Ay | LI | oy A | A Ay Ay A |
| | | | | | | | | [ [ [ [ [ o [ [
| | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | [ [ [ [ [ [ [ [
! L _ L _ _ _ L _ 1 0 [ W NN | A ) N A N N | 1 |
| | | | | | | | | | | | | | | | | [ [ [ [ [ o [ [
| | | | | | | | | | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | | | | | | | | | [ [ [ [ [ [ [ [
L i _ _ _ _ B N [N (NN N SIS U] N IR S| U | S [ A | A R A O A |
| | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | [ [ [ [ [ [ [ [
L I — _ _ I g - B N (NI (PSRRI N SIS SRS N V| U S | SN N
| | | | | | | | | | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | | | | | | | | | [ [ [ [ [ [ [ [
| | | | | | | | | | | | | | | | | [ [ [ [ [ [ [ [
| | . | | | | | | . | | . | o [ [ P u, | [ vy, | Lo
: - - - - - & - Ao e o - i - - o - R U R |
| | | v | | | | L | S | | V, | [ [ [ [ [ [ P
| | | | | | | | | | | | | | | | | | [ [ [ [ [ [ [ [
1 1 1 1 1 U 1 I 1 10— 1 1 1 1 1 1 1 I 1 1 1o L 1 1oL 1 1 1 1 1 1 1 U 1 1 1o L 1 1oL 1 1
I I I I I I I I I I I I I I I I I I T T T T T T T T

N o N o N O N o N o N o N o N o N O N - O N - O N — O N~ O N — O N~ O N - O aH O

abejjon oabeyop abeyop abejop abejop abejop obeyop obeyop abejop abejop abejopn obejop abeyop abejoa abejop abejop abejoa

sl L

Symbaol
DO:AO:v(bE) (o
DO:AO:v(b0) <
G,
DO0:A0:v(ab) EI*
%
*—
47
DO:AO:v(al) <—

I ~ —~ =~ ~
O ¥ o o o N~ © < MmN
a o 9 9o o o © © G © ©
2 2 o o = NN NN AN
& 22 2 2 2 2 2 2 2 2
= o O © o o S o S G G
<< < << < < < < <
O O O O O o o S oS o
O0o00nNn [apyal [apNapyal




Vad
. L . .

N *I[I*I[IﬂI[I*IEIﬂIEIﬂIEI*IIf
aA0__{ bio]
(1] ) bi1]
a2 b[2]
o3 ) bi3]
o4 b[4]
(5] ) ! bis]
(6] bie]
(7] ! JEG

I I I I I I I I
I I I I I I I I
- _L_ - . .

(0] 0]

(1] 1]

42 42]

o3 43]

a4 o4

a5 ]

o6} A6]

a{7] 47]




{i]

vdd

ﬂi i r 1
i ] ] i

Gnd




- technol ogy:

* hspice file created from bus8 35. ext

| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
| - == 71 == 39 71— == - |- - ¥ |~ i - Bl el 1= = i e ! | = = == 7 + =~ = b S s b it = =1 bt e | ===t - -
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
- - - - - 1 W=7 -7 - 7T — |~ 71 | - T I - -1 I s I~
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
i - i - i T - | - i - | - -7 | 7 T~ - - - -7 | T
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | ! |
- - - - - | -1 - T I [ T T T T I
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | |
| - | - | | | - | - | - | - | 11~ | I | i - | i1 | |- | 1 | 11~ [
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| _ | _ | | | N _ | _ | | L || | | M | M | Ry | e I
| | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
_ _ _ _ _ | ,\ _ L ] Il _ L _ _ I} _ L _ ,‘\\
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | 5 !
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | |
| & | | | | | | | 1 | | | \ | | | -, | | J, | | |
,J | | 4 | _, ,ln | | A | | m, | | | —, | —, | h.,} | ﬂ, | m, | y | |
| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
| U _ L U_ | | | L | U _ | U _ | U _ L U_ | | | L | n | U _ L U _ | U_ | | 7 | L
, , , , , , , , , , , , , , , , 1 1 1 I I 1 1 I
N o N o N o N o N o N o N o N o N o N O N O N o N o N o N o N O
sabeyon sobejjop obeioa sabejop sabejopn sabejop sabelop sabeiop sabelop sobeioa sabejop sabejopn sabejop sabelop sabeiop  sabelon
(o}
o
; %&%%%% %&k%%%
>
a < <]
h ¥ mu a9 ©h § v N 99
[ L8 aeg S8
> P P - N
g o o 8 o o o g S o 8 o . o g
3 T G G - S S G
o O O O O O o O O O O O O o
[a RN Al -l NNl a i) [a RNl NN la i)

100n 150n 200n 250n 300n 350n 400n 450n 500n

50n

Time (lin) (TIME)




ROM array for the

following binary informeation:

rd8x16 35

01001000
11001101
01010011
00001111
10100010
11111111
00010000
10101010
00101010 The Magic filefor this ROM was created
11001101 by the MATLAB routine ROMD_35
01010011
00001111
10100010
11111111
00010000
10101010
| | | | | | | | S0
bitln 35 | biton 35 | bitin 35 | bitin 35 | biton 35 | bitin 35 | bitin 35 | hitln 35

1
biton 35 | biton 35 | bitln 35 | bitln 35 | biton 35 | hiton 35 | bitln 35 | hiton 35

92
bitln 35 | hiton 35 | hitin 35 | hiton 35 | bitln 35 | hitln 35 | hiton 35 | hiton 35

93]
bitln 35 | bitin 35 | bitln 35 | bitln 35 | biton 35 | hiton 35 | biton 35 | hiton 35

4]
biton 35 | bitln 35 | biton 35 | bitln 35 | bitln 35 | hitln 35 | bitln 35 | bitln 35

5]
biton 35 | biton 35 | biton 35 | biton 35 | biton 35 | hiton 35 | biton 35 | hiton 35

6]
bitln 35 | bitln 35 | hitln 35 'rnOn?ﬂS bitln 35 itin 35 | bitln 35 itln 35

97
biton 35 | bitln 35 | hiton 35 | bitln 35 | biton 35 | hitln 35 | hiton 35 | hitln 35

8]
bitln 35 | bitln 35 | hiton 35 | bitln 35 | biton 35 | hitln 35 | hiton 35 | bitln 35

g9
biton 35 | hiton 35 | hitln 35 | bitln 35 | hitOn 35 | hitdn 35 | hitln 35 | hiton 35

§10]
bitln 35 | hiton 35 | bitln 35 | biton 35 | bitln 35 | hitln 35 | hiton 35 | hiton 35

q11]
bitln 35 | hitln 35 | hitin 35 | bitln 35 | bitOn 35 | hitdn 35 | hiton 35 | hiton 35

q12]
biton 35 | bitln 35 | biton 35 | bitln 35 | bitln 35 | hitln 35 | hiton 35 | bitln 35

q13]
biton 35 | hiton 35 | hiton 35 | hiton 35 | bitOn 35 | hitdn 35 | hiton 35 | hiton 35

q14]
bitln 35 | bitln 35 | hitln 35 'rnOn?ﬂS bitln 35 itin 35 | bitln 35 itln 35

15]
biton 35 | bitln 35 | hiton 35 | bitln 35 | biton 35 | hitln 35 | hiton 35 | hitln 35
a7 o] d5] 4] a3 d2] 1] d0 =

2 3




. '
6 '

2 '




ROM array for the The Magic file for thisROM was created r%x 16a 35
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10101010 | biton 35 | bitOn 35 | bitOn 35 | bitln 35 | biton 35 | biton 35 | bitOn 35 | bitOn_35 4
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Vdd




Gadl

sl
TAANENNNN
s3
TAPRAINERNN
S5
TERRENNN
TARARENN
s9
g 5 N WX X KK

s11

s13

N!ll III III III III III III III
Ns3
N!!II III III III III III III III

NS5

{ B KRN

Ns7

Ns9

F1IBEENEEN

NsTT

N!lll III III III III III III III

Ns13

g B KON OR X




00°008 00°00L 00°009 00°00S 00°00¥% 00°00€ 00°00¢ 00°00T 98'0

Woao._”o.ho._” OOOOTOOO(TTTTTTITT|OTOO0TOT W._”._”._Hoooo TTOOTOTO|TOTTOOTT|{OTOTOTOO Wo._”oao._”o.h 0000T000 W._”._”._H._”._”H._” OTOOOTOT|TTTTO000(TTOOTOTO W._”o._”._”oo._”._” ooo._”oo._”ow e

L 9 Hp e H4 Ha4 Hp4 494 L4 1y P4 194 L4 a P ol SN

0008 000v 000¢ 000T 0080 00t0 0020 00TO 0800 0¥00 0200 0T0O0 8000 7000 2000 T000 S




Vdd

-

Vad

2pcl 35

2-Phase Clock Generator

{L
B

P1

NP1

NP2

NP1

P1

NP2




L [

o
c
(0]

—

: F

= £

—




- technol ogy:

* hspice file created from 2pcl 35. ext
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| | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
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| | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

| | | | | L ———————— o ——————— | 5 ————— || e e s | L
| | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
| | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
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5 5 . | . — ] Ae———— | P e b b, | _ _ | T T ———— || s s s s m———

| | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | | | | | | | | | | | | |
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T NV, S ,\\k\L\\,\\THM\\\\ \\\\\\\\\ s e (N IR 0\ — =1 |- _ _ _ ] —————— g g V4

| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

| | | | | | | | | | L | | | [ | | | | L | | - | | | | | L | - | | | | | | |

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I
N - o N - o N — o N - o N - o
o o o o o
wn Te) n n n
(un) saberon (ur) sabeyon (uny) sabeyon (uny) sabeion (un) sabeyon

Symbol

c=

Wave

Eli
%

DO0:A0:v(p2)

DO0:AO:v(npl)
DO0:A0:v(pl)
DO0:A0:v(in)

100n 150n 200n 250n 300n 350n 400n 450n 500n
Time (lin) (TIME)

50n
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* hspice file created from 4bcount er _35. ext

|
|
|
|
O
|
|
1

Symboal
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D0:A0:v(ng2)
D0:A0:v(nql)
DO0:A0:v(ng0)
DO0:A0:v(g3)

D0:A0:v(g2)

D0:A0:v(ql)

D0:A0:v(q0)

(uny) sabeyon
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200n 400n 600n 800n 1lu 1.2u 1.4u 1.6u 1.8u 2u
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Time (lin) (TIME)
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* hspice file created from nux2tol_ 35. ext
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* hspice file created from nux2t ola_35. ext
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DO0:A0:v(x1)

DO0:A0:v(x0)

DO0:A0:v(s0)
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80n 100n 120n 140n
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40n
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reated from nux4t ol 35. ext

* hspice file c
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