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ABSTRACT

Accurately distinguishing between intrinsic dielectric breakdown and instrument-induced compliance
artifacts is a fundamental requirement in semiconductor reliability metrology. To address this requirement, this
paper presents the design and metrological validation of a programmable high-voltage (HV) [-V measurement
system for dielectric breakdown kinetics. The architecture integrates a ramp-controlled HV source with a dual-
channel, galvanically isolated data acquisition module, achieving an effective post-processed noise floor in the sub-nA
range, thereby preserving signal integrity across a wide dynamic range. A central contribution is a compliance-aware
extraction strategy. By localizing the intrinsic hard breakdown (HBD) onset at the global maximum of |dI/dV|
and explicitly excluding the subsequent compliance-limited region (CLR), this approach removes a major source
of ambiguity in breakdown-parameter reporting. Experimental verification on 150 nm Si/SiO, MOS capacitors
demonstrates the system’s capability to resolve field-dependent leakage, supporting Fowler—Nordheim and Poole—
Frenkel consistency checks with high linearity (R*> 0.97) within a 2-7 MV/cm diagnostic window. The extracted
breakdown field has a mean value of 6.38 MV/cm with a coefficient of variation of 15.7% (n = 6), supporting the
platform as a transparent and reproducible tool for rigorous dielectric integrity studies and failure analysis.

Keywords: High-voltage instrumentation, dielectric breakdown, compliance-limited breakdown, MOS reliability,
metrological validation.

1. INTRODUCTION of dielectric breakdown (BD) mechanisms

The continuous scaling of metal-oxide- critical for predicting device lifetime [2] — [6].
kinetics-

Understanding the  degradation

semiconductor (MOS) technologies imposes

increasingly stringent requirements on the ranging from trap-assisted tunneling in the

reliability of gate dielectrics. This challenge pre-breakdown regime to the catastrophic hard

is not limited to conventional Silicon devices breakdown (HBD) event-necessitates precise

but is even more critical in emerging wide- current-voltage (I-V) and time-dependent

bandgap power devices like SiC MOSFETs, dielectric breakdown (TDDB) measurements

where gate oxide integrity remains a primary
reliability concern [1]. As device dimensions
shrink, the electric field across the oxide layer
intensifies, making the accurate characterization
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under high-field stress [5], [7]. Conventionally,
dielectric characterization is performed using
commercial semiconductor parameter analyzers
(SPAs), which are optimized for high-precision,
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general-purpose measurements. However, the
centralized architecture of standard ATEs can
present challenges when implementing highly
specific, dynamic stress protocols tailored to
breakdown kinetics, particularly regarding cost-
efficiency and real-time feedback flexibility [8].
Consequently, the development of custom
programmable instrumentation has emerged as
a viable approach to bridge the gap between
metrological rigour and the adaptability required
for advanced reliability studies.

A critical metrological aspect of high-
voltage breakdown testing involves the
interaction between the device under test (DUT)
and the instrument’s compliance setting. As
demonstrated in studies regarding breakdown
evolution, the external circuit impedance and
power dissipation limits directly influence
the stability and morphology of the resulting
conducting filament [9]-[11]. Consequently,
during ahard breakdown (HBD) event, the current
rises abruptly until clamped by the compliance
limit, yielding a measured transient that
convolves the intrinsic breakdown mechanism
with a subsequent compliance-limited region
(CLR) [12]. Accurately distinguishing these
regimes is essential for determining the true
energy dissipated during failure. However,
because  general-purpose  instrumentation
typically captures the aggregate response, the
automated separation of the intrinsic onset from
compliance artifacts necessitates dedicated
algorithmic post-processing to mitigate potential
ambiguity in post-breakdown characterization.

Recent developments in instrumentation
have explored custom -V tracers to address
specific characterization needs, ranging from
large-scale cryogenic CMOS analysis [13] to
the rigorous evaluation of wide-bandgap power
devices [14]. Yet, many existing solutions
prioritize cost reduction over metrological
rigor, often lacking the dynamic range required
to resolve low-level leakage currents—a
critical parameter for modeling carrier trapping
behavior [14]—while simultaneously handling

https://doi.org/10.52111/qnjs.2026.20313

high-energy breakdown transients common in
high-voltage applications [15]. Furthermore,
distinguishing valid breakdown events from
system background noise often necessitates
advanced data filtering and trigger validation
algorithms [16]. Consequently, the integration
of intelligent detection strategies capable
of identifying the precise physical onset of
breakdown, independent of hardware latency,
remains an area requiring further advancement
in measurement science.

This  paper reports the

implementation, and metrological validation of

design,

a programmable high-voltage I-V measurement
system optimized for dielectric breakdown
kinetics. Unlike basic data loggers, the proposed
architecture emphasizes measurement integrity
through galvanic isolation and a high-dynamic-
range sensing topology utilizing precision
voltage dividers. A central contribution of this
work is the development of a compliance-
aware detection strategy that mathematically
discriminates between the physical HBD event
and the artifactual CLR. This ensures that
reported breakdown parameters reflect true
material limits rather than instrument constraints.

The validation of the proposed system is
performedon 150nmSi/Si0,MOS capacitors. The
study demonstrates the instrument’s capability
to: (i) resolve pre-breakdown field-dependent
leakage and support Fowler—Nordheim (FN)
and Poole—Frenkel (PF) consistency checks; and
(i1) accurately extract the breakdown field (E, )
and charge-to-breakdown (Q,,) by explicitly
excluding compliance artifacts. By bridging
the gap between flexible hardware design
and rigorous metrological analysis, this work
provides a transparent and robust platform for
advanced dielectric reliability studies.

2. MATERIALS AND METHODS

2.1. Device under test (DUT) and dielectric
physics

The measurement system was validated using

planar  Si/SiO, metal-oxide-semiconductor
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(MOS) capacitor structures with a nominal oxide
thickness of tox = 150 nm and a lithographically
defined effective active area of A= 1.0 x 10™
cm? (nominally 100 x 100 um?). In gate-oxide
reliability metrology, the oxide electric field £
serves as the primary stress variable [17], [18].
Within the pre-breakdown regime, where the
oxide impedance dominates the external series
network (Z__>> R+t R, the oxide field is
approximated as:

Vpur(t)

ox

E() = [V/cm], ey

and the current density is defined as:

(0 =28, @
eff

These definitions are applied consistently
for both conduction-mechanism diagnostics
and breakdown reporting. Metrologically, the
measured -V response is interpreted across
three regimes: (i) pre-breakdown leakage
governed by field-assisted transport; (ii) hard
breakdown (HBD) onset associated with an
abrupt collapse of dielectric impedance; and (iii)
a compliance-limited region (CLR), i.e., a post-
breakdown trajectory governed primarily by the
external limiting path and source compliance
rather than intrinsic oxide transport physics.
Because the CLR is instrument-dependent,
explicitly separating the intrinsic HBD onset
from this region is essential to ensure reported
breakdown parameters remain material-relevant

and comparable [19].

2.2. Measurement system architecture and
data acquisition

The HV I-V tracer comprises a DC high-voltage
source (G) with a series current-limiting resistor
Ry, a contacting fixture housing the DUT
(represented by the Si-SiO, equivalent network),
and a galvanically isolated two-channel
oscilloscope operated in X—Y acquisition mode
(Figure 1). In the experiments, the stress was
applied as a quasi-linear monotonic ramp by
slowly adjusting the source control knob. Instead
of assuming a nominal slew rate from the source

setting, the effective ramp rate was quantified
directly from the measured Vpyr (t) trace in the
pre-breakdown region, which also provides an
internal consistency check of ramp monotonicity
and repeatability.

The instantaneous loop balance can be
expressed in lumped form as:

Vsource(t) = VDUT(t) + [DUT(t)Rlim
+IDUT(t)Rseries' (3)

where R....s aggregates the contact, wiring, and
fixture resistances within the contacting device
(Figure 1). In the pre-breakdown regime, the
leakage current is sufficiently low such that
Ipyr(®) (Rim + Rseries ) K Vipur(t), justifying
Voor ® Vsource for field extraction. After
breakdown, the DUT impedance collapses and the
voltage drop shifts predominantly to the external
limiting path, producing the characteristic
instrument-governed CLR trajectory.

Voltage channel (A1): The DUT voltage is
acquired between nodes X4—X5 and scaled by a
precision divider Ry, (1:10) prior to digitization
on Channel A1, yielding:

Vour () = ky Va1 (t), ky = 10. (4)
Current channel (A2): The DUT current is
reconstructed from a dedicated current-monitor
node (X3 in Figure 1) routed to Channel A2
through divider Rp, (1:100). Rather than relying
on a single component-level assumption (e.g., a
standalone shunt), the absolute current is obtained
using an end-to-end calibrated transfer coefficient
that captures the complete measurement chain
(monitor node scaling, divider ratio, input
loading, and digitizer scaling):

Ipyr (t) = ki Vi (D). 5)

Both oscilloscope inputs present high
impedance loading (R,, = R,,= 1 MQ, (Figure 1),
minimizing disturbance of the divider networks.
The -V characteristic is formed by pairing
synchronous samples {V (), ()} recorded
during the ramp, with X-Y mode providing a
direct visualization of the trajectory while the
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time-stamped traces are retained for subsequent
parameter extraction.

Effective resolution and analysis decade:
The leakage-analysis and regression reported
in this study are confined to the current-density
decade |J| = 107°-10"°A/cm?® With A =107
cm’, this corresponds to I, ~ 0.1-1 nA. The
instrument “floor” relevant to fitting is therefore
defined as an effective post-processed resolution,
obtained after synchronous acquisition and
the same time-domain conditioning used in
the analysis pipeline (Section 2.3), rather than
the instantaneous peak-to-peak noise of raw,
unfiltered traces. Under this definition, the
effective regression floor was verified to be in
the sub-nA range, ensuring that the selected
best-decade window remains above the analysis-
relevant floor.

2.3. Compliance-Aware breakdown detection
and parameter extraction

Breakdown parameters are extracted automatically
from the acquired time-series data to eliminate
subjective manual interpretation and to prevent
misidentifying CLR artifacts as intrinsic
breakdown events [20]. The detection pipeline
first applies a 5-point moving median filter
to suppress isolated spikes without distorting
the breakdown edge. A valid breakdown event
is then identified using a composite criterion:
(1) the current must exceed a conservative
threshold 7, (set above the effective analysis
floor), and (ii) within this gated segment, the
intrinsic breakdown time t,; is localized at
the global maximum of the current—voltage
derivative |dI/dV|:

dl

-1 (6)

) Jin 7l tpq = arg max
» thd g M avl,

dvly Vi — Vi i

Accordingly, the breakdown voltage and
field are reported as:
_ _ Vha
Vba = Vpur(tva), Epa = T )

ox
Importantly, V,, is extracted from the

measured V  (t) (Channel Al reconstruction)

bur

https://doi.org/10.52111/qnjs.2026.20313

rather than the source command, avoiding
ambiguity once series drops become non-
negligible immediately after impedance collapse.
Furthermore, the injected charge-to-breakdown
is computed by integrating the current only up to
the intrinsic failure point:

Qpa
Aerr
This definition strictly isolates the

tha
Qpa = f Ipyr(t) dt, Qpga,dens = ®
0

pre-breakdown stress history from the post-
breakdown CLR, which is treated as an extrinsic,
instrument-governed response [21].

2.4. Conduction mechanism diagnostics

To verify that the tracer resolves structured
field-dependent leakage rather than digitization
artifacts, leakage data are analyzed within a
standardized diagnostic window, typically
the oxide field E € [2,7] MV/cm, explicitly
excluding CLR samples. The data are
transformed into canonical Fowler—Nordheim
(FN) coordinates [22]:

B
In (,':f—z') =) -, ()

where Apy and Bpy are physical coefficients
related to the effective barrier height and carrier
mass (with £ expressed in V/cm). In addition,
Poole—Frenkel (PF) behavior is examined via
the linearity of In (|/|/E) versus y/E [23]. For
comparability across devices and to avoid both
floor-limited samples and near-breakdown
fluctuations, regression is restricted to the
most linear single-decade subset constrained to
|/] = 1076-10~° A/cm? (“best non-floor decade”).
Within this window, R? values are reported
together with extracted slopes as objective metrics
of transport-consistency. These linearizations
are used as a metrological consistency check
(confirming structured field dependence above
the effective analysis floor), rather than as
exclusive proof of a single microscopic transport
mechanism.
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Figure 1. Schematic diagram of the programmable
high-voltage -V measurement system. The setup
integrates a computer-controlled high-voltage source,
a contacting device housing the Si/SiO, DUT
(represented by its electrical equivalent circuit),
and a galvanically isolated oscilloscope for data
acquisition. Precision resistive dividers (Rpi1 and Rp2)
are utilized to scale the device voltage (V41, 1:10
ratio) and current-sensing signal (V42, 1:100 ratio) to
match the digitizer’s input range.

3. RESULTS AND DISCUSSION

3.1. Simulation-Guided verification of the
breakdown signature

Prior to experimental characterization, the
expected electrical fingerprint of oxide
breakdown under a monotonic voltage ramp
was verified using a compact SPICE-level
representation of the Si/SiO, MOS structure
coupled with the external limiting network
[19], [24]. The SPICE model is used here as
a design-verification tool to confirm that the
selected limiting network and acquisition
topology generate a distinct compliance-limited
post-breakdown fingerprint. This supports the
rationale for the adopted extraction rule, in which
the intrinsic HBD onset is separated from the
subsequent CLR. The simulation is not intended
as a quantitative fit to the measured breakdown
voltages of the fabricated devices. For clarity

of signature identification, the pre-breakdown
leakage branch in the model was deliberately
minimized, ensuring that the transition is
dominated by the impedance collapse event
rather than by an assumed leakage law.

a4
$i?

|
\!

Leakage Currest | . {mA)

=

o

V] ] 1046 150 200
Applbed Sounce Vollage V.. (V)

Figure 2. SPICE-simulated I-V characteristic
illustrating the protection concept. A hard breakdown
transition occurs at an illustrative voltage V,,=179.7 'V,
followed by a linear compliance-limited region (CLR)
governed by the external limiter (R, = 330 kQ),
distinct from intrinsic oxide transport physics.

(a) Transient voltage during br test

== Vi (Supply Voltage)

—— Vaur (Dovice Voltage)

Voltage (V)

(b) Current surge limited by Ri...
= .t (Leakage Curren!
i It (Leakage Current) /

Max Current =066 mA
Controlled by Kiru = 32382

Current (mA)

[ 2 4 6 8 10
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Figure 3. Simulated transient breakdown signatures
(a) Vpyr follows Viource up to breakdown, then
collapses rapidly toward zero. (b) The post-event
current surge is immediately clamped by Ry,
validating the limiter-governed CLR fingerprint used
to separate intrinsic HBD onset from the instrument/
network response.

The simulated [-V response (Figure 2)
exhibits two clearly distinguished regimes:
an initial high-impedance insulating region,
followed by an abrupt hard breakdown (HBD)

https://doi.org/10.52111/qnjs.2026.20313
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transition. Crucially, once the DUT collapses
into a low-impedance state, the post-event
current is no longer governed by intrinsic oxide
transport. Instead, the trajectory transitions into
a compliance-limited region (CLR), where the
measured current is determined primarily by the
external protection path (specifically the limiting
resistor Rj;,,) and the continuing increase of the
applied source voltage [25].

The transient waveforms presented in
Figure 3 further elucidate this mechanism.
As shown in Figure 3(a), the device voltage
Vpyr tracks the source ramp Vipuee up to the
breakdown instant —simulated here at an
illustrative threshold of Vps = 179.7 V—before
collapsing rapidly toward zero, indicating the
loss of dielectric integrity. Concurrently (Figure
3(b)), the resulting current surge is immediately
clamped by the external limiter (R, = 330 kQ),
validating the protection concept. This confirms
that the post-breakdown segment represents an
instrument/network-determined response rather
than intrinsic material physics. Consequently,
for all analyses,
the breakdown field Ep; is extracted at the
intrinsic transition point (defined by the global
maximum of |dI/dV]), while the subsequent
CLR is explicitly excluded from physics-
based interpretation. Note that the breakdown
threshold in the simulation is strictly illustrative
for signature separation and is not tuned to match
the specific Epq values of the fabricated samples.

subsequent experimental

3.2. Experimental I-V characteristics of
baseline Si/SiO, devices

Figure 4 consolidates the experimental
breakdown measurements of the baseline sample
set (M1-M6). The characteristics are presented
as linear | — E overlays (Figure 4a) and semi-
log |J| — E overlays (Figure 4b), with the oxide
field computed consistently as E = Vpyr/to,
(tox = 150 nm). Across all devices, the traces
exhibit the expected three-regime evolution:
(i) field-dependent pre-breakdown leakage;
(i1) abrupt impedance collapse at the breakdown
onset; and (iii) a

post-event trajectory

https://doi.org/10.52111/qnjs.2026.20313

corresponding to the limiter-governed CLR
(indicated by the hatched region).

In the semi-log representation (Figure
4b), the data reveal a clear separation between
quantization-limited noise at very low currents
(appearing as a horizontal floor cluster) and the
structured, field-dependent leakage branch that
rises with increasing field prior to breakdown.
To ensure metrological rigor, all conduction
diagnostics and mechanism checks in this work
are performed exclusively on non-floor samples—
defined as data points that exceed the effective
post-processed resolution threshold and remain
strictly within the pre-breakdown regime.
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Figure 4. Baseline Si/SiO, breakdown characteristics
(tox = 150 nm) for samples M1-M6. (a) Linear
J - E overlays; vertical dashed lines mark E,,
extracted at the intrinsic transition (global maximum
of |dI/dV|). The hatched high-field band denotes the
compliance-limited region (CLR) governed by the
external limiter and thus excluded from physics-based
analysis. (b) Semi-log |J| — E overlays highlighting
the pre-breakdown leakage branch; resolution-
limited floor points are shown for visualization but
are excluded from fitting.
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The breakdown field E,, is operationally
assigned to the intrinsic transition point
corresponding to the global maximum of
|dl/dV]. The extracted E,, values are marked by
vertical dashed lines in Figure 4. This definition
firmly anchors E,, to the onset of the physical
impedance collapse, thereby avoiding bias from
the subsequent limiter-governed segment which
is excluded from material characterization.

3.3. Pre-Breakdown conduction diagnostics

To wverify that the recorded pre-breakdown
leakage exhibits structured field dependence-
rather than being dominated by floor artifacts or
post-breakdown limiting-conduction diagnostics
were performed using Fowler-Nordheim (FN)
and Poole-Frenkel (PF) coordinate linearizations
(Figure 5). All transformations utilize magnitude
quantities (|J/| and |E]) to facilitate polarity-
invariant comparison.
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Figure 5. Pre-breakdown conduction diagnostics for
the baseline set (M1-M6). Linear fits are performed
within the pre-breakdown window (2-7 MV/cm)
using the “best non-floor decade” |J| = 107°-1075 A/
cm?. (a) Fowler—Nordheim coordinates, In (|J|/|E|?)
versus 1/|E|. (b) Poole—Frenkel coordinates, In
(JI/|E|) versus \/@ Solid lines represent regressions;
R? values are reported in the legends.

FN diagnostics are evaluated by plotting
(I/1/|E|?) versus 1/|E|, while PF diagnostics are
evaluated by plotting In (|J|/|E|) versus V|E|.
Recognizing that both low-field data (floor-
limited) and near-breakdown data (incipient
instability) can distort regression analysis, a
conservative “best non-floor decade” strategy
is enforced. Specifically, for each sample, the
regression subset is restricted to the most linear
single-decade segment constrained to |J| =
107°- 10~° A/cm?. Furthermore, the analysis is
strictly limited to points that are (i) unequivocally
pre-breakdown and (ii) non-floor (excluding
quantization-limited zero/near-zero samples).
This methodology ensures that the fitted slopes
reflect resolvable leakage transport rather than
digitizer limitations or CLR clipping.

As illustrated in Figure 5, the resulting
linearities are high, with coefficients of
determination R? ranging from 0.972 to 0.989
for FN and 0.992 to 0.997 for PF fits. It is
emphasized that these linearizations serve
primarily as metrological diagnostics to confirm
signal integrity and consistency, rather than as
exclusive proof of a single microscopic transport
mechanism, given that multiple conduction
models can appear quasi-linear over restricted
field windows in thick oxides.

3.4. Breakdown statistics and consolidated
baseline performance

For the baseline sample set, the extracted
breakdown fields span a range of £,; = 5.30 -
7.42 MV/cm (Table 1), with a mean of 6.38
MV/cm and a standard deviation of 1.00 MV/
cm (Coefficient of Variation =15.7%, n = 6).
This dispersion is consistent with the stochastic,
“weakest-link” nature of dielectric breakdown
in thick oxides and does not, by itself, indicate
systematic drift within the measurement chain.

Collectively, these Dbaseline results
establish a metrologically defensible reference
envelope for the proposed system: (i) the intrinsic
breakdown onset is cleanly separated from the

limiter-governed CLR via the global-maximum
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|dI/dV] criterion; (ii) leakage is clearly resolved
on a semi-log scale prior to breakdown, with
explicit exclusion of floor-limited samples; and
(iii) diagnostic fits achieve high linearity when
a strict best-decade, non-floor selection strategy
is enforced.

Table 1. Breakdown field Ej, and pre-breakdown
diagnostic slope parameters extracted in the 2-7
MV/ecm window using non-floor leakage points
(best decade = |J| = 107°-10=5 A/cm?). Note: The PF
linearization is used as a consistency/shape descriptor
within the selected field window; high R? is interpreted
as repeatable field dependence in resolvable leakage
data.

Sample Epa Best decade| FN PF slope
(MV/em)| |J| (A/em?) |slope B| (x 107
(X 108 V-1/2.
V/m) m'?)
M1 5.715 10°—107° | 6.873 -1.043
M2 7.423 10°—107° | 7.226 -0.990
M3 7.090 106—-107 | 9.130 -0.900
M4 5.298 10°—107° | 6.304 -1.100
M5 7.340 10°-107 | 7.773 -0.975
M6 5.423 10°-107 | 6.591 -1.067
4. CONCLUSION

This paper has
implementation, and metrological validation of
a programmable high-voltage [-V measurement

reported the design,

system tailored for dielectric breakdown kinetics.
By integrating a ramp-controlled high-voltage
source with a galvanically isolated acquisition
architecture, the platform achieves an effective
post-processed noise floor in the sub-nA range.
This sensitivity enables the simultaneous
resolution of low-level pre-breakdown leakage
currents and catastrophic breakdown transients
within a single experimental setup.

A central contribution of this work
is the formalization of a compliance-aware
extraction  strategy. By
distinguishing the intrinsic hard breakdown
(HBD) onset—Ilocalized at the global maximum

of |dI/dV|—from the subsequent artifactual

mathematically

https://doi.org/10.52111/qnjs.2026.20313

compliance-limited  region = (CLR), the
proposed framework removes a major source
of parameter ambiguity often associated with
general-purpose instrumentation. Experimental
verification on 150 nm Si/SiO, MOS capacitors
demonstrated the system’s robustness, yielding
a mean breakdown field of 6.38 MV/cm with
a coefficient of variation of 15.7% (n = 6),
alongside high-linearity conduction diagnostics
(R* > 0.97) supporting Fowler—Nordheim and

Poole—Frenkel consistency checks.

Overall, the proposed hardware—software
workflow provides a transparent, reproducible,
and rigorous alternative to fixed-function
commercial testers for reliability-oriented
dielectric metrology. Future work will extend
this architecture to support Time-Dependent
Dielectric Breakdown (TDDB) protocols and
to quantify the impact of laser-induced thermal
modifications on gate-oxide integrity.
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Xl KHOA HOC

TRUONG PAI HOC QUY NHON

Thiét ké va danh gia dac tinh do ludng
cla hé théng do I-V cao ap c6 kha nang lap trinh
phuc vu nghién ctiu déng hoc danh thing dién moi

Huynh Céng Ta"*, Nguyén Vin Hao?

'Phong Pao tao, Triecong Pai hoc Quy Nhon, Viét Nam
’Khoa Ky thudt va Cong nghé, Truong Pai hoc Quy Nhon, Viét Nam

Ngay nhdn bai: 06/02/2026; Ngay swa bai: 22/03/2026
Ngay nhén dang: 25/03/2026; Ngay xudt ban: 28/06/2026

TOM TAT

Phan biét chinh xac danh thing dién mai ndi tai va cac tin hi¢u gia do gidi han dong cla thiét bi la yéu cAu
thiét yéu trong do ludong do tin cdy ban dan. Bai bao trinh bay thiét ké va danh gia do ludng mot hé thong do I-V cao
ap (HV) kha trinh phuc vu nghién ctru dong hoc danh thung dién méi. Hé thong tich hop ngudn cao ap dang ddc va
mo-dun thu thap dit liéu hai kénh cach ly dién, dat nhidu nén hiéu dung sau xtr Iy dudinA (sub-nA), dam bao tinh toan
ven tin hi€u trén toan dai ddng. Pong gop trong tdm la viéc kiém chung chién luoc phat hién c6 nhan biét gidi han
dong. Bang cach dinh vi diém khoi phat danh thing cting (HBD) ndi tai & cuc dai toan cuc ciia d6 doc vi phéan |dI/dV|
va loai trir viing gioi han dong (CLR) theo sau, phuong phap nay triét tiéu sw mo hd khi bao cdo tham sb. Thuc
nghi¢m trén tu MOS Si/SiO, 150 nm chitng minh kha nang phén gidi dong ro phu thudc dién truong ctia hé thdng,
nhan dién co ché dan dién hdn hop Fowler—Nordheim va Poole—Frenkel v&i d tuyén tinh cao (R? > 0.97) trong
khoang 2—7 MV/cm. Nghién ctru ghi nhan truong danh thing trung binh 6.38 MV/cm, hé s6 bién thién 15.7%
(n = 6), khang dinh day 1a giai phap minh bach va c6 tinh tai 1ap cao cho nghién ctru d6 bén dién moi va phén tich
hong hoc.

Tir khoa: Thiét bi do heong cao dp, danh thing dién méi, danh thing giéi han dong, do tin cdy MOS, danh gid
ddc tinh do luong.

*Tac gia lién hé chinh.
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