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Abstract

An on chip voltage down converter (VDC) using the self temperature-compensation techniques is proposed. At a

different gate bias voltage, PMOSFET shows different source to drain current characteristic according to the temperature
variation. The proposed VDC can reduce its temperature dependency by the source to drain current ratio of two
PMOSFET with different gate bias respectively. Proposed circuit is fabricated in Dongbu-anam 0.18um CMOS process and
experimental results show its temperature dependency of —049mV/Cand external supply dependency of 6mV/V. Total

current consumption is only 1.1uA @ 25V.
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Table 1. Characteristics of the proposed VDC.
Proposed VDC | VDC with resistors
Area (gain stage) {193 ym x 70 ym| 805 ym x 229 um
g% A Az
2.2V ~40V) bmV bmV
L &2 . o
(-10°C~100°C) -049mv/TC ~-154mV/C
Current
consumption@ 2.5V 11uA 16uA




6 s 2k 2d 7IHE 0|88

F7F (-10C~100T)o A 70mvVe A ¥E5 S Yo
F% A 22 o]FoF Gain stageol 3 2
2ol 160mVE ZEZHAch 9 Actd AE LE B

A 7I8E °]%5¥ Gain stagedl 93t 88 Fojx F

W ZoJET}, o o}Fd HAbo] ¢
%4 W5 o] 31%0] 224a 27)0lw, Ate &

B 70l $Eg A Ede ousic

AZHo2 Aoty 3z SAL o Lokasinh

v.&2 8

u’.r[.n:

EEAME AF 2% B4 7HE o8 A Y
Wi A JHe HA7E Adetdnh AgE AE &
= B 7S A B R Y MY ARE Fe
2 ¥om VDCY L% EEE ZFo)7] 95t
gk PMOSS] 422249 =1 AR 28 548 ¢
L35tk AgE 32 FE-obd 018um CMOSTH
g o83t AFHAH, FAH AR T ML 7
22V~40V)ellA o A A ®HFe disto
6mV/Vel &5 A gEEE Bion, T3 2= W
A(-10T~100T)ell A -046mV/TC2 2% J&EEE Ur
BRIt £33 AdE 225 37 mEEo] AAHY
o 24 AFRZ 25VAN % LigAdl &3}
sttt FF dolA ERa e vA 23 7Y
A AgEeAH os F& AARE AS F
RHo gz 7|,

\__

o

E A
AFAEE

o]

to P
¥

KX
=

!

ot
rg

HO

i

f11 Q Zhou, M. Yu, J. Ma and Y. Ye, “On-Chip
DC-DC Voltage Down Converter for low-power
IC Chip”, 6" Intemational Conference On
ASIC(ASICON 2005), Voll, pp. 646650, Oct.
2005.

E. Kussener, H Barthelemy, A. Kaiser, A.
Roberts, and A. Malherbe, "New Regulated
Voltage down converter based on modified
band-gap cells”, Proceedings of the 26th
European  Solid-State  Circuits  Conference
(ESSCIRC '00), pp. 304 - 307, Sept. 2000.

K. Ishibashi, K. Sasaki and H. Toyoshima, "A
Voltage Down Converter with Submicroampere
Standby Current for Low-Power Static RAM's”
IEEE Journal of Solid-State Circuits, Vol.27,
Issue 6, pp. 920-926, Jun. 1992.

[4 S. Jou and T. Chen, "On-chip voltage down

(2]

(3]

CMOS U5 ME Het &y

(863)

>
oby
e

converter for low-power digital system”, IEEE
Transactions on Circuits and Systems IT:
Express Briefs, Vol. 45, Issue 5, pp. 617 -625,
May 1998.

J. Sim, H. Yoon, K. Chun, H. Lee, S. Hong, K
Lee, J. Yoo, D. Seo and S. Cho, "A 18-V
128-Mb Mobhile DRAM with Double Boosting

(5]

Pump, Hybrid Current Sense Amplifier, and
Dual-Referenced  Adjustment  Scheme  for
Temperature  Sensor”, IEEE  Journal of
Solid-State Circuits, Vol. 38, Issue 4, pp.631 -
640, Apr. 2003, ,

6] 3%, "DRAM Design”, &332} .
222~225, 1996.

[71 Y. Taur and T. H Ning, "Fundamentals of
Modem VLSI Devices”, Cambridge University
Press, pp. 129-132, 1998.

T. Sakurai and A. R. Newton, ”Alpha—power

law MOSFET model and its applications to

CMOS inverter delay and other formulas”, IEEE

Journal of Solid-State Circuits, Vol. 25, Issue 2,

pp. 584-594, Apr. 1990.

S. Yoo, E. Haq, S. Lee, Y. Choi, S. Cho, N.

Kang and D. Chin, "Variable Vcc design

techniques for battery-operated DRAM's”, IEEE

Journal of Solid-State Circuits, Vol. 28, Issue 4,

pp 490-498, Dec. 1989.

(101 C. Mazure and M. Orlowski, "Guidelines for
Reverse Short-Channel Behavior”, IEEE Electron
Device Letters, Vol. 10, Issue 12, pp. 556 - 558,
Dec. 1980.

8]

[9]



27

2006 128 MXS5s =X XM 43 ¥ SDE H 12 &

W I

4 = dAIY
19743 1&g
A3 87 AL £,
19763 ZE g w
AAFEH AL 2. HAAF T AL £4.
1998\ d ~ & 2 4t A=} 198313 Texas A&M University
A71Fsd A £4.

Lla=Rs
2005 ~&d A st AR FEHFEH 1987'd Texas A&M University H7)&s 3

2 Z (I3 9)
19963 A T ¥ i3t

’ ARz At 24,

1998 A # st

A} 3} dAL 24,
<FuARor: AR 52 AA, Memory > 1987 ~ @A) aeoehan A7) A o3 o
A
<F@RARF: 2T SOC AA>

(864)



