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Using Current Starved Ring Oscillators

Ryo Kisaipa! Jun Furuta! Kazutosar KoBayasHr!

Abstract: It has been difficult to predict lifetime of integrated circuits with the miniaturization of electronic
devices. In this paper, Threshold voltage (Vin) conversion method of frequency fluctuations are proposed
using current starved ring oscillators (ROs). Measured transistors are inserted between supply voltage line
(VDD) and virtual VDD in the ROs. ROs are not composed by inverters but NORs to suppress aging degra-
dation in ROs and only effects of measured transistors are observed. Measured frequencies are converted to
Vin and extrapolated. Estimations of Vi, degradations are different between exponential and logarithm func-
tions. Exponential estimation is six and three times larger than logarithm in PMOS and NMOS respectively
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Threshold Voltage Conversion Method of Frequency Fluctuations

in ten years.

1. 04

gogboooboobbooboobooboooboo
goboobooboooboobuooboobboon
gobooboobooboboobuooboobboon
gobooboobbooboobooboobboon
gobooboobooboboobuooboobboob
goboobooboobboobooboobboon
gooboobbooobiolobooobbooooon
O00oooooooooocpUDOOOOOOOOOnQ
O0[10000000000on0oonooooooooooo
goopoooooboboboboooobon 10 pm O

! QOoO00O000 0000000000
Department of Electronics, Kyoto Institute of Technology

© 2017 Information Processing Society of Japan

0020170000 100nm 000000 2000000 3
godddooooooobooobooodd enooood
godddooooooooobobobobobobooooooad
godddoooooooooboboboboobbooooood
goddddooooooooooboboboboooooood
godddooooooooooboboboobooooood
godddoooooooooobobobooboooooood
000000000 100 Bias Temperature Instability
(BT)OOOOOOOOODODOD BOBTIOOOOOO
goOoooOooOoOooOooopooooooooooooo
goooo0o0oOoOoUoOoOooOoOooOoUoUoLoUoboUoo
00000000000000000000000 [4]00
0000000000000 5x10°V/emODOOOOOO
00300000 6x10°V/emO 100000000BTIO

198



DA
Design Automation Symposium

ooboboboooooooobooooooooooooo
oooooO0O0O000000000BTIOOOOOOOO
coboooooooooobooooooboooooooo
coooooooooooobooooooboOooobooooo
ooooooooooobooobooooooooon
BTIODOOOOOOOOOOOOOOOODOOOOOO
cobodoooooboboooooobooooooo 101
coboboooooooooooooooboooooooo
00000000000000 pooo00oooooo
tobooooooooooobooocooobooooao
CMOSOOOONMOSO PMOSOOOOOOODOOOO
00 6o00000000000000O00OUooDoO
coboooooooocoooooooooooooooo
oooooooooooooobobOooooooooooo
NMOSO pMOSOOOOOOOOOOOOOOOOOO
O0000ooo0o00o0oooO0o0ooooooO NoOROO
ooooooOoooooooooooo BTIoooooo
o0o000o00000200 BTIOOOOOOOOO
OO03000 BTIOOOOOOOOOOO0OO0O0O000O0O0
00000400 BTIOOOOOOOOOSO0000000
cooooboooooooboooOoooboobooOoon o
coobooooooooboooboe0bDOOObDOOO

2. Bias Temperature Instability (BTI)
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