20084 CHEtMAIBEs| slAISEs=n]s M313E M1S
T4, A%, 25 B4 I ZE o] L3t
On-Chip CMOS Oscillator

«BE3, A7
o} FUjetE FREA ot AAT Y
e-mail : freenol @ajou.ac.kr, ijkwon@ajou.ac.kr

On-Chip CMOS Oscillator using PVT Compensated Circuit

*Dohee Han, Ickjin Kwon
Division of Electrical Engineering, College of Information Technology
Ajou University

Abstract

In this article, process voltage temperature (PVT)
compensated on-chip oscillator is implemented by
using proportional to absolute temperature (PTAT)
circuit and process compensator. Process
compensator circuit based on current subtracter and
PTAT circuit are proposed for compensation of
oscillation frequency to cope with process variation
and temperature variation. All circuit can operate in
the range of 355 V supply voltage. It can be
applied to PVT

reference generator.

insensitive low frequency clock

[ &
On-chip oscillatore  F43 2% W& AR,
capacitance, propagation delay %S¢ W3lZ <3
oscillation 37} vl# Al ®©}H1l. Oscillatord] 3}

T8 3AY 25 W
F9] 2714
temperature (PVT) compensated current source[2] 3]
272 oscillator 3 W3le] 7 WNze gsks )
A5 references A8t oty vlwA dAgh
o} a8 AA T WA oscillator 3] 29
propagation delay°l] di

2

°AE ward
T o A2 T 9] &} calibration

FEs wE7] AsA 7]

wol A&HETE A E process voltage

i
hue
= o~
N

T= nn

oo

593

S| Z[3]5 o] &3t Aolth Ty Jg7tx| 4t
dAY Fars s 7 AAR PLLI R F71 o
o 3zZ7} BRI E gHdo] 9t

2 =AM E oscillator AA L FH, 2= WIE
BAstE ARdE ol &3t F713<Ql PLL 329
7} ¢lol PVT variationo] £73 AF38 clock 44
S 93 PVT compensated oscillatorE A ¢+ac},

II. £&

2.1 Oscillator A +=%

2% 1 . Oscillator A +=x

A

d =] 2 TH4]. Capacitorell
A%t reference AF<S v, R-S latchE&
reset, setF O =2ZH Fxlo] o] FoX A Hl FIF=
ofg] 4 12 FAHH
_ 1

" Toarge T Tyure
A7 X Teparge= capacitor 73 Al
7], Gate, R-S Latch 52 #|

Oscillator= 2313} o] +

sAH=

f » T

charge

=



2008 4= CHEHMAIS S5

stASest=ns M31d M1z

Terarge’= TeaeXTF 7] Wil oscillation 5345~
e 7 2 Aol AR Towge?t L7 ¥
Toue= PVT 3ol wheh Hdf 17%9] o3& wh=
A W3k 98| threshold AH(Vp)ol rolx]d gate
A Azto] FolAa, =7} F7M8E carrier £%
(W7F YtolA gate A AlZke] Aojx] 7] wjiEo|tH[1].
L3t Tyuwe= PVT compensated current source® Il
d F AT Towe BE Ao17F oyt whabA
Teae® W3E FHATN7] AN Tourges A2l oF
A 1o met Vil oA Ipgroll W2 HARE
skar, 2=7F S7bel prb wobA|

= ;
e Anae ARG

£t to

o

e CTEe)

Mz l’ref

\gs2.
a9 2. AAE dRd

Current subtracter[2]9} Proportional to Absolute
Temperature Circuit (PTAT)[1]1& o] &3}l 18 29]
AASAY. Lyp=L—L=0 < A%
M=W/L B=pCp°l & T wl, FF wel TS
ALy

= 0] O
F\(i‘TTT__—é‘

ArEL7] 98 ok = O?ﬂ':"ﬁ@
Bistrl ¢k <4 dProcess H, Vtoﬂ 9] 678
steFo = oy 2 29 o] AT F A2l
[ dl,  di
e dh dh (42)
dProcess dP dP
d
:{M(Vcﬂ_Vt)Q_%(VG&_Vt)z}d—f)
dV,
_Qﬂ{M(VGﬂ_Vt)_Mz(VG&_Vt)}d—f;

FTAo] WMt v carrier ¥% Wbl wEt uE A

=y
a
z}

st v, Frkeke dAlllE 74 o] F s 245

g Amdeln  Ans  ogs gy, 0D
AP’ dP’

ALy _

mg &S AR, Mi=1,  Ma=25,

Vasi=1.1V, Vgso=1.9V el 3te Adlth 2% vl &3t

7t AFE wdsy] AdAE PTATE o848t

o VesE Eole WA S o] &ttt

594

m. Al&dolal 23

a3 32 3 dstel wal oscillator 35 Al &
oA & Ais HojFu

20

18 1 hPTAT Variation Max: 17% !

16 =g —em—X
—_— =X
x \ .t'x
g 12 Tl=—r—guzz “‘ Compansated Circuit
= 10 4 A Variation Max: 8% —
8 g J|=x=pTAT *
5 . X TN

4 N S N\

N N N

L -
0 X >

fs ff
Process (Vthl., )

55 sf

a¥ 3. T AlEdeld A
PTAT AFLE ALE39ES 7
g FHuol 17%9] F3F 27
PVT compensated oscillatore o] 8% =
S 1T 2= gEiAe A 2%9
15%%2 Eo T}

A
ARk wE

A
o
s ps .
=

< A

Q =7}

iy
2

o}
w
2.
=
Q)
=
=}
=
i
2
rO

27} d2 glo] PVT W3l

reference clock generator® Ab-&=

[1] Gray and Meyer, "Analysis and Design of
Analog Integrated Circuits 4th,” WILEY, 2001.

[2] S. Tang, S. Narendra, V. De, "Temperature and
Process Invariant MOS-based Reference Current
Generation Circuits for Sub-1V  Operation”,
ISLPED 03, pp. 199-204, August 2003.

T. Wu, K. Mayaram, and U. Moon, "An On-chip
Calibration Supply

IEEE

[3]

Technique for reducing
Voltage Sensitivity in Ring Oscillators,”
JSSC, vol. 42, no. 4, April 2007.

Sedra and Smith, "Microelectronic Circuits 4th,”

Oxford, 1998.

(4]



