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Abstract

The impact of pocket implant on'Random:Telegraph Signal Noise( RTN )in 90nm
CMOS process is investigated. Our result shows that pocket implant will degrade
device noise characteristic primarily due to enhanced non—uniform threshold voltage
distribution along the channel. A simple Two—Region Model is proposed to take into
account the pocket implant effect. By using SONOS channel hot electron

programming, we confirm that pocket implant indeed has influence on RTN noise.

Length effect on pMOSFETs is studied in this thesis. As the device dimension
scaling down, the shorter length device shows worse noise behavior due to pocket
implant dose concentration. The influence of device characteristic of different pocket

implant dose and different channel length is clarified by simulation.
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Figure Captions

Fig 2.1 Two level RTN in the drain current of a MOSFET

Fig 2.2 Band diagram in n-channel MOSFET. The dotted lines show the changes

accompanying a positive increment in gate voltage oV . J¢, is the change

in surface potential. E; and E;' denote the trap energy—level positions
before and after changing gate voltage. ¢, denotes the potential of the bulk
Fermi level E. with respect to the intrinsic level E;.

Fig 2.3 Configuration coordinate diagram : elastic + electronic energies against
single normal coordinate. Empty circle means the empty trap plus a free
electron in the inversion.layer. Filled circle means the filled trap.

Fig 2.4 Block diagram of experimental setup.used for the measurement of RTN in
MOSFETs

Fig 2.5 The photograph of our micro— second measurement system

Fig 3.1 Illustration of the pocket implant device.

Fig 3.2  Simplified two region model for RTN in a pMOSFET. L, and L,

represent pocket and channel region. n, and n, represent hole

concentration in pocket and channel region.

Fig 3.3 Measured linear 1, degradation versus stress time with low and high

pocket devices.
Fig3.4 1, degradation for low and high pocket device(W/L=1um/0.8um, 0.1um,
0.24um, 0.5um)

Fig 3.5 Channel current recovery transient after stress in large area devices

(W/L=10um/0.065um). Right part of dash line represents 4155
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Fig 3.6
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Fig 3.8

Fig 3.9
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Fig 3.11
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Fig 3.13

Fig 4.1

Fig 4.2
Fig 4.3
Fig 4.4

Fig 4.5

measurement range.

Normalized Al with different gate length device. 1, measured af

f=1MHz

Comparison of the RTN amplitude for (a) low and (b) high pocket implant
devices at the same drain current.

(@) Low and (b) high pocket induced RTN amplitude narrower and broader
distribution in a small area pMOSFETs(W/L=0.12um/0.08um)

The average amplitude of RTN in low and high pocket small area

(W/L=0.12um/0.08um)devices versus gate length, L

gate *

Schematic representation of the SONOS structure and localized charge
storage.

Band diagram of oxide charge tunnel trapping/de-trapping of oxide traps.
Simplified two-region model for RTN amplitude in a NROM cell. n, and
n, represent the channel electron concentration in region 1 and region 2.
L, and L, denote the length of each region. The amplitude of RTN is
increased in non—uniform charge storage.

RTN amplitude versus Delta_Vth

MOSFET device structure used in this simulation with channel length
0.06um

The 1dVg curves with different trapped charge concentration.

The 1dVg curves with different trapped charge locations.

The 1dVg curves with different pocket doped concentration.

Delta_Id versus different channel length.
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