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Abstract

A PTL Implementation

of Self-Timed Pipeline Circuits

BECHAKU Yoshitomo

As growing rapid innovativeb advancement of semiconductor integration technol-
ogy, The expectation for system on a chip(SOC).The conventional Von Neumann type
architechture will be obstacle in terms of both perfomance improvement and lower
power consumption due to its centralized control scheme and global clock synchroniza-
tion mode. A self-timed pipelined processing mechanism is one of most promissing
schemes to solve this problem at system architecture level.Since the self-timed scheme
can extremely distribute signal lines according with its hand-shake control manner.

In this paper, two effective techniques are proposed from a viewpoint of the SoC
realization on condition of this self-timing type pipeline mechanism. The 1st is that
the 2nd applies PTL (Path Transistor Logic) to the functional modular circuit of a self-
timing type pipeline mechanism about the optimal method of applying a data trans-
mission control circuit according to the processing function. In 1, change of the data
flux in a pipeline proposed high-speed circuit composition applicable to a few functional

module. In 2, the height of the affinity was clarified in the analysis of a SPICE simulator.

key words self-timed pipeline,data-transfer control circuit,system on a chip(SOC),path

transistor logic(PTL)
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0.18um MOS MODEL
Ex.
Vdd = 1.5v
.1ib mospar.lib m2
MP 3211PL=0.18u W=1.0u AD=0.25p AS=0.25p PD=2.5u PS5=2.5u

MN 3200 NL=0.18u W=0.6u AD=0.15p AS=0.15p PD=1.7u PS=1.7u

.1ib m2

.MODEL N NMOS

+

+

LEVEL = 3
VIO = 0.41
TOX = 2.2E-09

NSUB = 2.0E+18

NFS = 6.0E+12

XJ = 6E-8
LD = 9e-9
Ug = 390

VMAX = 2.2E+05
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+ THETA 0.80

+ ETA = 2.8E-03

+ KAPPA = 0.2

+ GAMMA = 0.40

+ RSH = 500

+ CGSO = 3.33449e-10
+ CGDO = 3.33449e-10
+ CGBO = 0.0

+ CJ = 4.96491e-3

+ CJSW

2.45744e-10

.MODEL P PMOS

+ LEVEL = 3
+ VIO = -0.41
+ TOX = 2.2E-09

+ NSUB = 2.0E+18

+ NFS = 6.0E+12

+ XJ = 6E-8
+ LD = 9e-9
+ U0 = 175

+ VMAX = 1.1E+05b

+ THETA

0.80

+ ETA = 2.8E-03

+ KAPPA

0.2

+ GAMMA 0.40
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+ RSH = 500

+ CGSO = 3.33449e-10
+ CGDO = 3.33449e-10
+ CGBO = 0.0

+ CJ = 4.96491e-3

+ CJSW 2.45744e-10

.endl

** 0.13um MOS MODEL

** Ex.

*ok Vdd = 1.2v

*k .1ib mospar.lib m3

*ok MP 3211PL=0.13u W=1.0u AD=0.18p AS=0.18p PD=2.3u PS5=2.3u
*ok MN 3200 NL=0.13u W=0.6u AD=0.11p AS=0.11p PD=1.6u PS5=1.6u
.1ib m3

.MODEL N NMOS

+ LEVEL = 3

** + VTO = 0.60

+ VTO

1]
(@]

.39

+ TOX 1.7E-09
+ NSUB = 3.0E+18

+ NFS = 6.bE+12

+ XJ = 4E-8
+ LD = 6.5e-9
+ U0 = 390
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+ VMAX = 2.7e5

+ THETA

1.30

+ ETA = 6.0E-04

+ KAPPA = 0.4

+ GAMMA = 0.41

+ RSH = 455

+ CGSO = 3.13263e-10
+ CGDO = 3.13263e-10
+ CGBO = 0.0

+ CJ = 4.9e-3

+ CJSW = 1.9e-10

.MODEL P PMOS

+ LEVEL = 3
+ VIO = -0.39
+ TOX = 1.7E-09

+ NSUB = 3.0E+18

+ NFS = 6.bE+12

+ XJ = 4E-8
+ LD = 6.5e-9
+ U0 = 175

+ VMAX = 1.3eb

+ THETA

1.30

+ ETA = 6.0E-04

+ KAPPA 0.4
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+ GAMMA = 0.41

+ RSH = 455

+ CGS0 = 3.13263e-10
+ CGDO = 3.13263e-10
+ CGBO = 0.0

+ CJ = 4.9e-3

+ CJSW = 1.9e-10
.endl

** 0.10um MOS MODEL

** Ex.

*ok Vdd = 0.9v

*k .1ib mospar.lib m4

*ok MP 3211PL=0.10u W=1.0u AD=0.14p AS=0.14p PD=2.2u PS5=2.2u
*ok MN 3200 NL=0.10u W=0.6u AD=0.09p AS=0.09p PD=1.5u PS3=1.5u
.1ib m4

.MODEL N NMOS

+ LEVEL = 3
+ VIO = 0.338
+ TOX = 1.25E-09

+ NSUB = 4.0E+18

+ NFS = 7.0E+12

+ XJ = 3e-8
+ LD = 5e-9
+ UD = 335
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+ VMAX = 3.2eb

+ THETA

1.3

+ ETA = 3.0e-4

+ KAPPA

0.4

+ GAMMA

0.43

+ RSH = 412.5

+ CGSO = 3.23411e-10
+ CGDO = 3.23411e-10
+ CGBO = 0.0

+ CJ = 5.69202e-3

+ CJSW 1.70761e-10

.MODEL P PMOS

+ LEVEL = 3
+ VIO = -0.338
+ TOX = 1.25E-09

+ NSUB = 4.0E+18

+ NFS = 7.0E+12

+ XJ = 3e-8
+ LD = 5e-9
+ U0 = 1563

+ VMAX = 1.6eb

+ THETA

1.3

+ ETA = 3.0e-4

+ KAPPA 0.4
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+ GAMMA = 0.43

+ RSH = 412.5

+ CGSO = 3.23411e-10
+ CGDO = 3.23411e-10
+ CGBO = 0.0

+ CJ = 5.69202e-3

+ CJSW

1.70761e-10

.endl

** 0.07um MOS MODEL

** Ex.

*ok Vdd = 0.6v

*k .1ib mospar.lib mb

*ok MP 3211PL=0.07u W=1.0u AD=0.10p AS=0.10p PD=2.2u PS5=2.2u
*ok MN 3200 NL=0.07u W=0.6u AD=0.06p AS=0.06p PD=1.4u PS3=1.4u
.1ib mb

.MODEL N NMOS

+ LEVEL = 3

+ VIO = 0.28

+ TOX = 1le-9

+ NSUB = 8.0e18

+ NFS = 5.0el1l

+ XJ = 2.2e-8
+ LD = 3.5e-9
+ UD = 380
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VMAX

THETA

ETA =

KAPPA

GAMMA

RSH =

CGS0

CGDO

CGBO

CJ =

CJISW

= b.0eb

1.5

2.0e-4

0.4

0.43

337

2.93842e-10

2.93842e-10

0.0

7.91512e-3

1.74133e-10

.MODEL P PMOS

+

+

+

LEVEL

VTO

TOX

NSUB

NFS =

XJ

LD

ug =

VMAX

THETA

ETA =

KAPPA

=3

-0.28

le-9

= 8.0el18

5.0el1

2.2e-8

3.5e-9

180

= 2.5eb

1.5

2.0e-4

0.4

— 56 —



+ GAMMA = 0.43

+ RSH = 337
+ CGSO = 2.93842e-10
+ CGDO = 2.93842e-10
+ CGBO = 0.0

+ CJ = 7.91512e-3

+ CJSW

1.74133e-10

.endl

** 0.03bum MOS MODEL

** Ex.

*ok Vdd = 0.3v

*k .1ib mospar.lib m7

*ok MP 3211PL=0.035u W=1.0u AD=0.05p AS=0.05p PD=2.2u PS5=2.2u
*ok MN 3200 N L=0.035u W=0.6u AD=0.03p AS=0.03p PD=1.4u PS=1.4u
.1ib m7

.MODEL N NMOS

+ LEVEL = 3
+ VIO = 0.230
+ TOX = 5.0E-10

+ NSUB = 3.0E+19

+ NFS = 1.0E+11

+ XJ = 1.2e-8
+ LD = 1.75e-9
+ U0 = 390

+ VMAX = 1.2e6
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+ THETA 1.5

+ ETA = 2.0e-b

+ KAPPA = 0.4

+ GAMMA = 0.49

+ RSH = 250

+ CGS0 = 2.74456e-10
+ CGDO = 2.74456e-10
+ CGBO = 0.0

+ CJ = 1.48647e-2

+ CJSW

1.78377e-10

.MODEL P PMOS

+ LEVEL = 3
+ VIO = -0.230
+ TOX = 5.0E-10

+ NSUB = 3.0E+19

+ NFS = 1.0E+11

+ XJ = 1.2e-8
+ LD = 1.75e-9
+ UD = 185

+ VMAX = 6.0eb

+ THETA

1.8

+ ETA = 2.0e-b

+ KAPPA

0.4

+ GAMMA 0.49
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RSH = 250

CGSO = 2.74456e-10
CGDO = 2.74456e-10
CGBO = 0.0

CJ = 1.48647e-2

CJISW 1.78377e-10



