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Comparison of Threshold Voltage Shift Caused by Plasma Induced
Damage and Bias Temperature Instability Using Current Starved

Ring Oscillators

Ryo KisHipA! Kosyo Kopaka! KazuTosHl KOBAYASHI?

Abstract: There are Plasma Induced Damage (PID) during the production of MOSFETSs and Bias Tem-
perature Instability (BTT) in reliability issues of integrated circuits. It is important to evaluate characteristic
shift of MOSFETS since PID and BTT are inevitable reliability issues. We measure oscillation frequencies of
fabricated current starved ring oscillators. Threshold voltage is shifted by PID depending on metal layer and
MOSFET type. Degradation caused by BTI is less than that of PID. Chip designers should consider PID

rather than BTT in circuit design.
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U, RBOBEHREICES. 77— NBRILIED RIEHES
B2ERND 12 LT, 7VTF 4 A=Y (Plasma Induced
Damage, PID) 23® % [2,3]. SEFE[E1H& O < & Bl i LIk
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3. Bias Temperature Instability (BTI)
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BTI IZ1& Negative BTT (NBTI) & Positive BTI (PBTI)
D2 EEIZAEINS., NBTIIZ PMOS T7— b -V —
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BRD T — NI E WS & DI85 72728, PBTL
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M2 56 M5 FZTOHKBIZFAUIRE EXDEEEIRTH D.

L ~OVOFHliE LT 11 B VAT L — & %ilfET
5. RATHIZE 3] CRTY VT FRER) VAV L -4 K
DOEFIZER L T d. LA L, PMOS & NMOS D2
EFOMCET, VY IATYL—AKND NI VY AXNH] 4
BRI D720, FIRFABEEREEEZ U S WMEEBELT)
AT 0LV, B4IZINSE2RIT D200
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ETHONORIFA VY N—R LR UCEEETZ720, VT
YL =R UTEETS., Z0kE, HAOlkok1%2%
FIZHDEUTCHIETS. RODERZZIZIS TV RD
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5. BIEMRER

XU ®OIZ PID ORERER 2R U %I, BTI OJHIER
ReRL, TOLHRZHIETD.

5.1 PID fIE#R

PID D #E % FN 2 72O WA AR 2 JET 5.
FEHERE 1.0 V, FiE, 60 us OFRIRHMTHIET 2. X8
12 224 (HDEIHME % JIE U 7451 2R3, ¥ 8(a) D PMOS
OFER TP FIRABE N LB DT VT F TH D IR
BUTEY, [V BT VT HEA=IIZE>THEMLTHY
22N bmdb. LML, K8(b) D NMOS DR TIET
VIFREA=TIEZIZETDR I VIARIZENT, &
WHANZ VY22 &) FIRA BB &N, NMOS Tl
TYTFREA=TIZEST |Vigy| BBALTNDE Z L& H
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IREZHND [18].
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#HZ22%, BU60 us BIRIED. A ML ABICHIEX
NDFRAWPEE, BTIA ML AIZE D EAT S, FHiRE
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5 W IR EIR BN IR T 2 % R T 5.

AELDOFEZ L) IR < 72 DI FIR DO ZE AL THEATS
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f (&) = alog(t) + bt" (1)

22T, tIER, a, bIXT AV T AV INT A=K, niE
R e KiEh, 1/6 THD. EMRONFEIZ X D 10 4
BOLHAEEE YV ERIEZPID D 1/5 LRTHBH. NMOS 12
B1F5 PBTIIMEHBE 1.0 V CIEEELTE ST, BTI
12 & 2% bEIE PID IZEARTHA/AI W,

BTLIZ k2L IG5 2D, EFREFE 20V T
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