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Section 9.3 MONOLITHIC DEVICE ELEMENTS 347

lem for bipolar circuits. We mentioned in Section 8.3.6 that using a field oxide
about ten times as thick as the gate oxide increases V; in these areas. We can-
not make the field oxide arbitrarily thick, however, because of practical prob-
lems of deposition and the fact that metallization patterns must be deposited
over the “hills and valleys” of the resulting surface. A further increase in the
field threshold voltage can be obtained by doping the region between transis-
tors with the impurity type of the substrate (Fig. 9-13). For example, a mask-
ing and implant or diffusion step can be used to dope the field region prior to
forming the source and drain regions. Such doping increases V; in the field by
increasing Q, (see Fig. 8-17). Combined with a small value of C, due to the
thick field oxide, the Q,/C; term can lead to very high threshold voltage be-
tween devices. The disadvantage of channel stop doping is that the breakdown
voltage of the source and drain junctions is reduced by the more heavily doped
channel stop. Therefore, it is necessary to control the field doping carefully to
increase V; appropriately without significant lowering of the junction break-
down voltage. This close control of doping makes ion implantation particularly
attractive for this application.

Reflow glass

Poly-Si gate

p* Channel stop
p-Si Gate oxide Field oxide

The use of thick field oxide and channel stops to prevent inadvertent channel Figure 9-13
formation outside the active region of the MOS transistor. Shown also is a

chemical-vapor deposited SiO, glass layer that will be patterned prior to

metallization. This glass overlayer is often doped with phosphorus and boron

and heated to the softening point to flatten out the surface before patterning

for metallization (a process called reflow glass).

LDD and Sidewall Spacers. The use of the lightly doped drain (LDD) struc-
ture was described in Section 8.3.9 as a way of reducing the high field in the
drain junction of small-geometry devices. Figure 9-14 illustrates the formation
of an LDD transistor for application in integrated circuits. An important aspect
of LDD fabrication is the use of sidewall spacers on each side of the gate.
After formation of the thin gate oxide and polysilicon gate, an n-type implant
forms the shallow, lightly doped source and drain regions (a). Then a thick
oxide layer is deposited by a low-temperature chemical-vapor-deposition pro-
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348 Chapter 9

Figure 9-14
Fabrication of the
lightly doped drain
structure, using
sidewall spacers.
The polysilicon gate
covers the thin gate
oxide and masks
the first low-dose
implant (a). A thick
oxide layer is
deposited by low
temperature CVD
(b) and is
anisotropically
etched away to
leave only the
sidewall spacers (c).
These spacers serve
as a mask for the
second, high-dose
implant. After a
drive-in diffusion,
the LDD structure
results (d).

INTEGRATED CIRCUITS

Poly-Si
gate

Gate oxide

(b)

Sidewall spacer

(c)

Lightly
doped source & drain

(d)

b

DOCKET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




