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Combat Semiconductor
Noise with These Isolation
Methods

This article examines simulated and experimental techniques that can help minimize
noise isolation and coupling in semiconductor technology.

Let’s look at several methods used to minimize noise iso-

Using HV CMOS tech-
nology, ohmic sub-
strate contacts lead
to a simplified struc-
ture. (Image courtesy
of Reference 9, Prof.
Krishna Saraswat,
Department of Electri-
cal Engineering, Stan-
ford University)

hen a SiC DC solid-state switch is oper-
ating, a large temperature difference will
exist between the SiC device and the
ambient environment. This difference
enables self-power generation via thermoelectric genera-
tion. The produced thermoelectric power will deliver con-
tinuous energy to the gate driver.

Tunneling - Ohmic Contacts

lation and coupling in semiconductors.

High-Voltage CMOS Isolation Characteristics

This section characterizes substrate noise coupling along
with the isolation capability of ohmic substrate contacts
within a high-voltage (HV) CMOS technology process.!

With mixed signal designs, it’s critical that we estimate the
possible interactions between the analog and digital blocks to
help avoid any crosstalk. Challenges exist with digital switch-
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ing noise, which plagues designers trying to suppress that dis-
turbance in analog circuits as well as in RF front ends.

Designers usually prefer using a multi-die system be-
cause it’s typically the best performance solution. However,
designers may prefer single-die solutions that are far more
cost-effective in certain design situations.

Ohmic Substrate Contacts

An ohmic contact is when there’s an unlimited transfer of
majority carriers from one material to another."” The con-
tacts will not limit the current. Achieving such a contact is
done by doping the semiconductor heavily enough to en-
able tunneling.

Ohmic substrate contacts lead to a very simple structure.
Reference 1 demonstrates isolation capability and substrate
noise coupling of ohmic substrate contacts within an HV
CMOS technology (see figure).

Substrate coupling has been investigated for substrate
contacts in a 0.35-um HV CMOS process (V.. < 120 V,
20-Q) substrate, 0.5-Q-cm pwell). It has been demonstrated
that p+ guard rings can provide a quite good damping be-
havior. The isolation doesn’t strongly depend on the layout.
For reliable measurements, additional metal pad shields are
applied to suppress unwanted capacitive pad-to-substrate
coupling.

Methods for Isolation of RF-SOI Devices

Shallow trench isolation (STI) will prevent current leak-
age between active semiconductor regions. This method
makes it possible to scale device density. STI is created at
the beginning of the device fabrication process, just before
transistors are formed.

RF-SOI is the RF version of silicon-on-insulator (SOI)
technology, which differs from fully depleted SOI (FD-SOI)
for digital chips.”

Isolation can be created in two ways:

1. Via an oxide growth between active shapes referred to

as local oxidation of silicon (LOCOS).

2. Etching the trenches, first by filling with dielectric and
then removing excessive dielectric using a chemical-
mechanical planarization. This is a chemical mechani-
cal polishing (CMP)-based STI technique. CMP STI
can be performed in three ways: direct, mask aligned
(Process A), and self-aligned (Process B).

Isolating LV and HV Devices and Associated Circuitry

AT&T Bell Labs developed a 100-V process that enables
IC designers to isolate low-voltage (LV) and HV circuitry.?
This technology is perfect for applications that need LV
analog and digital to have signal processing and control cir-
cuitry, independently combined together with HV output
drivers and buffers.
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