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Fig.1 Construction of CTS circuit.
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Vd = 77VT 1II(K) (2)

oooooo Mroooooo vw,O0O0Ooooooo
oooM3OMsSOOOOOOOOOOOOOOOO
MrOOOO0O0O0O0O0000000000000C0O0
MrOOOOO0OOoOoooooOooooooooo 10
ooooo vwoooooooo

I=p3(Vy— Vin)Va

= B(Vs — Vin)nVr In(K) ®3)
x@zzmh+mw&m(é) 4)

000040000000000000000000
I000000 V000 (3)00 (40000000
000000000000000000000000
000000 VO0000000000000000
0V, 00000000 0000000000 [2)0

654 gooooooooono € Vol J89-C No.10 pp.654-656 ©UOMODODOOOO0O0 2006



ooooood

1.0
0.8 -

50 60 70 80 90 100 110 120
RE [C]

02 Ccrsgoo0ooooooooooooMsO MeUO
000000 KO=M6/Ms50000000000
gooooooooo

Fig.2 CTS circuit operation. The critical tempera-

ture can be set to a desired value by changing
the aspect ratio K.

Vin = Vino — T (5)
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Fig.3 Threshold temperature as a function of K and
w.
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Fig.4 Hysteretic characteristic of the CTS circuit.
The CTS circuit has two threshold tempera-
tures at which voltage V; drops suddenly to a
low value and jumps up to a high value.
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Fig.5 CTS circuit with the reset circuit.

515 :
72} E ]
2 of RESET RESET RESET]
<o

i/ov( ~ ~
m 0 ‘ . ‘ ‘
=5 ; ; , ;
=} E
=, | |
<0 : : : :
P L5F ‘ ‘ ‘ ‘
gL
>k [

0 10 2 0 30

time [msec]

06 000000 CTSOOOOOOOOO="75°CO0O
00000=70°CO000000O0OOOOOOV,
goooooovoOoOoOooo

Fig.6 Operation of the CTS circuit (T¢c = 75°C)

with the reset circuit, simulated at T = 70°C.
The initial voltage of V} is set to 0V.

000 MresO0OOOOOOOOO0O V,000000
gooooooooooooooooMrOoooQoo
0000000000000 SAMPLEDOOO WO
ooooooooo0obo Voupr OOGOOOODODOO
000ooooooooM70O000000000 CeO
goooooooooooooooooooooboo
goooooooooooooboooooooboo
gboboooooooooobooooobooooooooon
ooooooooooo
goooooooOooooooooooboooon
goooooooooooooooboooononoo0=
7seCcO00U0oU ro°ecoUOoooOoooUoon
ooovwooooboovooo Mroooooobooo
oooovecooUooooooooooouoo

00000 6000000000000000000
000000000000 (RESET)0000 M70
00000 V,00000000000000000
000000000000000000000000
000 V,0000000000000000000
0000000000000 Vopr 0OODOOOOD
000000000000000000000000
00000000000000000000 [5)000
0000000000000000 NANDOOOD
000 [40000000000000 10nAODOD
000000000000000000 NANDOO
0000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000 1.5VO01,WOOO0O0O0
4. 0O 0O O
00000000000000000000000
000000000CTSO000000000000
00000000000 MOSODOOOOOOOOO
000000000000000000000000
000000000000000000000000
000 o°cOon 11e°coionononoooon
0o0CTSOO0OO000O00000000oOnooonon
000000000000000000000000
000.35pum-CMOS000000000000000
00000000000000000 1.5V 0 1uW
0000000000 000000
0 O

(1] OOOO0O0D0O000O00D00000D0001994.

[2] Y. Taur and T.H. Ning, Fundamentals of Modern
VLSI Devices, Cambridge University Press., 2002.

[3] P.R. Gray and R.G. Mayer, Analysis and Design of
Analog Integrated Circuits, third ed., John Wiley &
Sons, 1993.

[4] R. Baker, H. Li, D. Boyce, CMOS Circuit Design,
Layout, and Simulation, IEEE Press, 1997.

[5] H.J. Oguey and D. Aebischer, “CMOS current ref-
erence without resistance,” IEEE J. Solid-State Cir-
cuit, vol.32, no.7, pp.1132-1135, 1997.

000 180 20 1000050 800000

656



