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An evolution of the transient characteristics of the GaN p-i-n diodes, operating in the avalanche mode and acting 
as particle sensors, has been simulated by using the Synopsys TCAD Sentaurus software package and the drift-diffu-
sion approach. Profiling of the charge generation, recombination and drift-diffusion processes has been performed 
over a nanosecond time-scale with a precision of a few picoseconds and emulated through the photo-excitation of an 
excess carrier domain at different locations of the active volume of a diode. Shockley–Read–Hall (SRH), Auger and 
radiative recombination processes have been taken into account. Fast and slow components within a current tran-
sient have been analysed based on the consideration of the carrier spatial distribution at different instants of the ava-
lanche process. The internal gain due to charge multiplication ensures the sufficient charge collection on electrodes 
of the relatively thin (5 µm) diode operating in the avalanche mode. It has been shown that the simulated evolution 
of the detector transient responses by employing the drift-diffusion approach reproduces properly the qualitative 
modifications of the main features of a detector with an internal gain, realized by induction of the avalanche pro-
cesses governed by the applied external voltage.
Keywords: GaN, simulation, p-i-n diodes, impact ionization, particle detectors, TCAD
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1. Introduction

Recent advances in semiconductor technology are 
attained due to intensive investigations and wide 
applications of gallium nitride (GaN) based semi-
conductor devices, such as light emitting diodes 
[1, 2] and lasers [3, 4], photodiodes [5, 6], HEMTs 
[7, 8], surface acoustic wave sensors [9] and 
acous to-optic devices [10, 11]. Gallium nitride is 
one of the most promising materials for fabrica-
tion of particle detectors operating within a harsh 
radiation environment [12–18], based on small 
dark as well as leakage currents and high break-
down voltages. The excess carrier pair generation 

by high energy protons comprises 40–80 pairs per 
a µm length of the device active region per pro-
ton [19, 20]. Thus, to get the  measurable signals 
and to detect particles with a rather small interac-
tion cross-section, relatively thick (300–500 µm) 
devices are needed [17]. The GaN crystalline ma-
terial of a  proper quality is usually obtained by 
the  MOCVD technique. However, the  MOCVD 
grown epilayers are rather thin (2–12 µm). The in-
evitable noise level in the measurement circuit is 
usually equivalent to 3∙104 electron–hole pairs, 
close to a minimal impact particle (MIP). To get 
a measurable signal in a 2–12 µm thick detector, 
the  internal amplification is needed. This can be 
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implemented by using carrier impact ionization 
processes. Such a  particle detector resembles 
the  avalanche photodiode (APD) fabricated on 
GaN [5, 6, 21–23], with an active region covering 
several micrometres. To predict characteristics of 
a thin detector with an internal gain, a detection 
process can be emulated by considering a drift of 
excess carriers leading to the avalanche processes 
in the active region of a diode. A set of the most 
important characteristics of APD consists of dark 
current, photocurrent, gain, spectral response, ex-
cess noise, etc. Majority of papers devoted to APD 
are addressing the  analysis of these characteris-
tics. However, dynamic characteristics of APD 
[24–32], especially based on GaN, are less exam-
ined. A  pulsed response of APD shows [25, 27, 
29] that the rise-time of the APD current is rather 
short, while the  fall-time is longer by several or-
ders of time-scales. This is a crucial disadvantage 
of APDs for high speed applications. However, it 
may be an advantage for particle detectors allow-
ing an increased charge collection on electrodes.

This work is addressing the  simulation of 
the  dynamic characteristics and avalanche pro-
cesses in the p-i-n structure wurtzite-phase GaN 
diode operating as a  radiation detector with an 
internal gain. The detector current transients have 
been simulated by the  technology of computer 
aided design (TCAD) and their dependences on 
the applied DC voltage, carrier lifetime and loca-
tion of radiation beam incidence within a layer of 
intrinsic conductivity have been analysed.

2. A simulation model and parameters

It has been assumed that a  detector consists of 
1 µm thickness N++ and P++ regions with a  large 
doping density of 1019  cm–3 at the  contacts and 
an undoped intrinsic region (5  µm-thick layer). 
Donor and acceptor distribution is approximated 
by a  complementary error-function erfc(x) with 
the assumed diffusion length of 0.01 µm. The di-
ode area is assumed to be S = 7.85∙10–5 cm2. De-
tector current transients have been simulated by 
considering a photo-excitation of the excess car-
rier domain which appears at different locations 
x0 within the active volume of a  sensor, ascribed 
to various radiation beam incidence positions. 
As an initial condition, it has been assumed that 
this carrier domain occupies 0.1 µm in space and 

2 ps in time. To avoid the feedback effects, simu-
lations were mainly performed for the  position 
x0  =  4.2  µm (within an inter-electrode distance) 
of excess carrier pair injection. For this initial in-
jection position, the  bipolar drift occurs where 
the electron and hole packets reach synchronous-
ly the corresponding N++ (positively charged) and 
P++ (negatively charged) electrode regions. The pa-
rameters of the  optical excitation wavelength of 
λ = 0.47 µm and its power density 104 W/cm2 were 
chosen in simulations. In experiments, the men-
tioned parameters might be reached with a sharp-
ly focused laser beam.

The p-i-n structure diode has been analysed 
using a drift-diffusion model [33], based on the so-
lution of the  Poisson’s equation for electrostatic 
potential and continuity equations for electrons 
and holes, installed within the  Synopsys TCAD 
Sentaurus platform. This model is adequate to 
the considered diode structure with a total inter-
electrode length of 7  µm and ignores any “dead 
space” effects essential for submicron devices. All 
the material parameters taken for simulations cor-
respond to the  lattice temperature of T = 300 K. 
Values of the parameters (such as Shockley–Read–
Hall (SRH) recombination lifetimes for electrons 
and holes, dependent on doping and excitation 
densities, of the coefficients of band-to-band Au-
ger recombination, coefficient of the radiative re-
combination and coefficients of the charge genera-
tion due to impact ionization, – those are installed 
within Synopsys TCAD platform) were chosen to 
be adequate to a wurtzite-GaN. Actually, the elec-
tron and hole SRH lifetime of 1  ns corresponds 
to the  Synopsys TCAD standard parameter file 
for GaN. Values of the  impact-ionization coeffi-
cients (αn and αp for electrons and holes, respec-
tively) were calculated using the Van Overstraeten 
and de Man model [34] based on the Chynoweth 
law as 

. (1)

Here E is the electric field strength, while other 
parameters are as follows: an  =  2.9∙108  cm–1 and 
bn = 3.4∙107 V/cm for electrons, ap = 5.41∙106 cm–1 
and bp = 1.96∙107 V/cm for holes, respectively.

Values of carrier mobility dependent on 
the mechanisms of scattering by phonons, ionized 
impurities and inter-valley scattering have been 
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calculated using the well-known models, developed 
for different scattering processes. Values of the weak 
field mobility μn = 1500 cm2/Vs and μp = 100 cm2/Vs 
for electrons and holes in the un-doped GaN mate-
rial, respectively, ascribed to the phonon scattering, 
were employed in simulations. Also, the  effect of 
velocity saturation in strong electric field has been 
taken into account using values of the  saturation 
velocity of vns = 1.8∙107 cm/s and vps = 107 cm/s for 
electrons and holes, respectively. The  dependence 
of carrier drift velocity on the electric field was cal-
culated using the formula based on precise Monte 
Carlo calculations performed in [35]:

. (2)

Here such values were assumed: E1n  = 
2.2089∙105  V/cm, E1p  =  4∙103  V/cm, βn  =  7.2044, 
βp = 4, δn = 0.7857, δp = 0, γn = 6.1973, γp = 0. The de-
pendence of the  carrier diffusion coefficient on 
the  electric field was calculated using the  mobility 
values and the Einstein relation.

Most of the simulations were performed assum-
ing only a constant (DC) voltage source connect-
ed in series with a  diode. For comparison, a  few 
simulations have been made using a simple circuit 
consisting of a  constant voltage source connected 
in series with the  diode and a  load resistance of 
RL = 50 Ω.

3. Simulation results and discussion

3.1. Profiling of excess carrier density and 
generation rates

Profiling of the excess carrier domain injection as 
well as its separation to electron and hole packets, 
and the changes of the vertex position of the pack-
ets have been performed at different instants dur-
ing the formation of a transient, and the simulated 
profiles are depicted in Fig. 1. Also, the outspread 
of the packets appears due to the carrier diffusion 
processes, as illustrated in Fig. 1.

Just after the optical pulse ends, the rectangular 
electron and hole packets make the 0.1 µm width 
sheets with the  sharp carrier density gradients. 
After a rather short time (at t = 4 ps), the electron 
and hole packet shapes approach the  Gaussian 
one, due to carrier diffusion, which also leads to 
a  broadening of the  carrier packets. The  electron 
diffusion coefficient is larger than that of the holes, 
therefore the  electron packet at t = 4 ps becomes 
wider by a factor of 1.5 than that of the hole sheet. 
Consequently, the density of the carriers decreases 
within a  packet vertex if a  sheet area is invariant 
due to a negligible recombination. Simultaneously, 
the carrier drift leads to spatial shifts of the vertexes 
of electron and hole packets.

For the  strongest electric fields (of E  =  2.65∙106 
V/cm), electrons and holes drift in opposite direc-
tions, by acquiring the saturation velocities. There, an 
intensive impact ionization takes place together with 
carrier drift and diffusion. The spatial distribution 

Fig. 1. Profiles of the primary ex-
cess carrier distribution within 
a  drift layer at various instants 
during the  carrier drift from 
the  initial x0  =  4.2  µm domain 
position to the N++ (at the 1st µm, 
for electrons) and P++ (at the 6th 
µm within the  inter-electrode 
space, for holes) regions nearby 
metallic electrodes.
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of the impact generation rate (G = αnnvns + αppvps) 
(Fig.  2) imitates the  carrier distribution profiles 
obtained for rather strong external fields (Fig. 2). 
The  value of the  hole ionization coefficient 
(3.44∙103 cm–1) is larger by a factor of 4 than that 
(8.26∙102  cm–1) for electrons. However, the  val-
ues of the saturation velocity for holes are less by 
a factor of 1.8 than those for electrons. As a result, 
the  carrier density within the  vertex of the  hole 
packet is higher by a factor of 1.7 than that within 
the vertex of the electron sheet, due to the slower 
diffusion of holes (Fig. 1). Consequently, the hole 
impact ionization rate at the  vertex of the  hole 
packet is 4 times higher than that for the electron 
packet (Fig. 2).

The SRH recombination rate is lower (by 3 or-
ders of magnitude) than the  impact generation 
rate (Fig. 2). At an instant of t = 10 ps, the carrier 
generation rate within the  vertex of the  electron 
packet reaches a value of 1.2∙1023 cm–3/s (Fig. 2). 
During a time-interval of 1 ps, the electron packet 
vertex shifts by a distance of 0.18 µm and gener-
ates the electron–hole pairs of 1.2∙1011 cm–3 densi-
ty. This carrier density is considerably lower than 
the  electron density at the  vertex of the  packet 
(8∙1012 cm–3). The secondary carrier density, gen-
erated by the  impact-ionization within the  hole 
packet, approaches a  value of 4∙1011  cm–3, and 
it is considerably lower than the  hole density 
(1.5∙1013 cm–3) at the vertex of the hole packet. De-
spite the  fact that the  secondary carrier domain, 
generated by the  impact-ionization segment at 
a time moment of t = 10 ps, covers a spatial seg-

ment that is six times wider than the primary car-
rier packets, the  convectional current density of 
a diode is mainly determined by the primary car-
riers. At an instant of t = 20 ps, just before the car-
rier packets enter the high doping, near-electrode 
regions, the  convectional current densities as-
cribed to the primary and secondary carriers are 
approximately equal (Fig. 3).

Carrier velocity changes follow the  electric 
field variations in time, according to the assump-
tions of the  drift-diffusion model, where no de-
lay and feedback effects are considered. Thereby, 
the secondary electrons within the packet of pri-
mary electrons drift synchronously with the pri-
mary ones, having a  saturation velocity, until 
these carriers reach the  N++ region. The  second-
ary holes (of the impact ionization generated car-
rier pairs) drift in the opposite direction and leave 
quickly the primary electron packet. Due to a big 
difference between densities of the  primary and 
secondary carriers, a contribution of the second-
ary carriers to the total density of carriers within 
the packets of holes and electrons is small, thus, 
not observable in Fig. 1. However, the clearly ob-
servable “tail” components of the secondary holes 
generated by electrons on the right of the electron 
packet and the secondary electrons generated by 
holes on the  left of the  hole packet, respectively, 
appear in Fig. 1, where the density of the second-
ary carriers considerably exceeds that ascribed to 
the dark current density. The densities of the sec-
ondary carriers do not coincide within the “tail” 
components of these secondary electrons and 

Fig. 2. Profiles of the impact 
ionization and recombina-
tion rate distribution simu-
lated for a  time instant of 
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holes because the  values of the  hole ionization 
coefficient significantly surpass those coefficients 
for electrons. These secondary carriers gener-
ate the  ternary carriers leading to the  avalanche 
process, evolved from the  primary carrier drift. 
As a  result, the  difference between the  electron 
and hole densities within the corresponding pack-
ets increases with time (Fig.  1). For instance, all 
the  primary carriers and part of the  secondary 
ones reach the  high doping regions at the  mo-
ment of t = 24 ps. Instants of the arrival of the car-
rier packets to the  high doping regions coincide 
very well with the fast diode current fall between 
t = 20 ps and t = 24 ps. Residual secondary, ter-
nary and other carriers lead to the  considerably 
lower rates of the impact ionization, and the cur-
rent density relaxes to a very low value of the dark 
current.

3.2. Evolution of current transients

Evolution of the  p-i-n diode current transients 
has been investigated using a  linear mode, when 
the  diode voltage is lower than the  static break-
down voltage, and an excess carrier domain of 
a  rather low density is injected. The  avalanche 
mode of diode operation evolves with an increase 
of the applied DC voltage. The evolution of the di-
ode current transients with the voltage U, applied 
to the diode, is depicted in Fig. 3. At U = 875 V, 
the impact ionization rate is negligible and the di-
ode current pulse is almost rectangular. The pure 
bipolar drift is then held, as the  electron and 

hole packets reach synchronously the  electrodes 
due to the  assumed initial injection position of 
the x0 = 4.2 μm. The rise time within the transient 
is in line with the optical excitation pulse duration 
of 2  ps. The  pulse duration within the  transient 
vertex represents the  carrier bipolar-drift time. 
Duration of the  current fall component within 
the  transient is longer than the  rise time due to 
carrier diffusion. Under an increase of the  ap-
plied DC voltage to the values that are sufficient 
for the  impact ionization, the  current within 
the transient vertex increases almost linearly with 
time. The overall current increases with U as well. 
The current fall-time, in the case of the consider-
able impact ionization, consists of two compo-
nents: the fast component ascribed to the drift of 
electron and hole packets entering the N++ and P++ 
regions, and the slow rear component, its duration 
being determined by the competing processes of 
the  excess carrier generation, due to the  impact 
ionization, and their recombination. Estimations 
of the  recombination rates showed that the SRH 
recombination prevailed over the rates of the Au-
ger and radiative recombination by several orders 
of magnitude. Therefore, only the SRH recombi-
nation has been taken into further consideration 
of the recombination role.

A bipolarity of drift no longer holds (when 
the  primary excess carriers, induced by impact 
ionization, leave the  intrinsic material layer) be-
cause the  secondary electrons and holes, gener-
ated by the impact ionization, occupy completely 
the intrinsic material layer, and carrier drift time 

Fig. 3. Evolution of the  p-i-n 
diode current transients while 
varying the  applied DC volt-
age, at the fixed parameters of 
the  excess-carrier domain in-
jection.
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is different due to the different saturation velocity 
for electrons and holes. A dimple appears within 
the current transient at an instant of t = 48 ps, indi-
cating the moment when the secondary electrons 
reach the  electrode region. In the  later stages of 
the transients, the current relaxes to a small value 
of the  dark current, for the  considered DC volt-
age and injected carrier density range. The charge 
collected on the electrodes is equal to the area (in-
tegral) under the current curve of the diode tran-
sient response. The comparison of the  transients 
simulated for U = 875 V and U = 1325 V shows 
that the collected charge for the case of the inten-
sive impact-ionization process is many times larg-
er than that below the threshold of the avalanche 
one.

3.3. Impact of recombination

Carrier lifetimes in heavily irradiated particle 
detectors may vary considerably due to the deep 
traps attributed to the radiation defects. A signifi-
cant decrease of carrier lifetime with irradiation 
fluence affects detector signals, especially within 
the rear stages of the response pulses (Fig. 4).

Even for rather short optical injection pulses of 
2  ps duration, the  role of carrier recombination 
processes cannot be neglected. However, it can 
be balanced by the  internal gain obtained at el-
evated external DC voltages, applied to a detector. 
Assuming a short carrier lifetime of τSRH = 10 ps, 
the  impact-ionization and consequent carrier 
generation rate (within drifting packets) exceeds 

the recombination rate by a factor of 10. As a re-
sult, the  detector current within the  vertex of 
the  response pulse decreases only by 13%, when 
comparing with the  situation of rather long car-
rier lifetime, τSRH = 1 ns (Fig. 4).

The impact of recombination is most pro-
nounced within the profiles of the carrier density 
(Fig.  5) ascribed to the  residual carrier distribu-
tion. The  latter density determines the  efficiency 
of charge collection in the  radiation detector 
(Fig. 5).

The charge collected on electrodes can be sim-
ply evaluated by integrating a  transient in time 
(Fig. 4), where an area surrounded by the current 
curve and time axis estimates the collected charge. 
It can be deduced from Figs. 3 and 4 that this area 
decreases with shortening of the carrier lifetime. 
An enhancement of the  applied voltage can be 
employed to restore the charge collection efficien-
cy (CCE) of a  detector. It can be deduced from 
Fig. 3 that even for short carrier lifetimes of 10 ps, 
an enhancement of the applied DC voltage from 
875 to 1325 V leads to an increase of the charge 
collected on electrodes by a factor of 2. The CCE 
parameter is the most important characteristic of 
a  radiation sensor when these detectors are ap-
plied for spectroscopy of irradiations, not only as 
particle trackers.

3.4. Profiling of detector transient responses

Performance of the radiation sensors depends not 
only on the  parameters of carrier generation and 

Fig. 4. GaN detector current 
transients simulated by dis-
cretely varying the  values of 
carrier lifetime in the  case of 
the  pulsed (of 2  ps duration) 
optical injection, located at 
x0 = 4.2 μm within a diode in-
ter-electrode gap, and at fixed 
1325 V DC voltage.Time (ns)
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recombination in the material, but also on the en-
ergy and location of the incident ionizing radiation. 
A single high energy particle may cross the diode 
active layer at different locations, or rather wide 
beams of ionizing radiations excite a  fixed area 
and depth of a  sensor by generating secondary 
electron–hole pairs. In the  case of local injection 
of the  secondary carrier pairs, the  drift time of 
electron and hole packets is different. As a  result, 
the shape of the current pulse depends on the loca-
tion x0 of the injected excess carrier domain. This is 
illustrated in Fig. 6, where the simulated transients 
represent three injection situations: on the left side, 
in the  middle, and on the  right side of an active 
layer of the detector.

The shape of the current pulse changes drasti-
cally by varying the x0. For the case (x0 = 1.05 µm) 
when carrier pairs are injected close to the electrode 
that collects electrons, the hole packet drift prevails 
in the formation of the current transient. The cur-
rent is mainly governed by the electron packet drift 
if the carrier pair domain is located (x0 = 5.95 µm) 
nearby the electrode collecting holes. There chang-
es of the instant values of the current and difference 
of pulse durations can be easily observed. A similar 
shape for these two cases could be implied where 
the  ascending with time current indicates a  gain 
obtained due to the  avalanche processes. Never-
theless, the  values of the  hole current are several 
times larger than those for electrons, mainly due 

Fig. 6. Current transients sim-
ulated varying the initial posi-
tion x0 of the local carrier pair 
injection by an optical pulse of 
2  ps duration at a  fixed value 
of the  applied DC voltage of 
1325 V.

Fig. 5. The simulated profiles 
of the carrier density distri-
bution within an active layer 
of the diode at an instant of 
22  ps for different values of 
carrier lifetime.Distance (mm)
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to the  larger coefficient of the  impact ionization 
for holes. However, the duration of the hole cur-
rent pulse is 1.8 times longer than the  electron 
pulse (i.e. vns/vps = 1.8). For the  third considered 
(x0 = 3.5 µm) situation, the electron and hole pack-
ets cover nearly the same drift distance of 2.5 µm. 
However, a  drift of the  hole and electron sheets 
happens with different saturation velocities. Then, 
the current acquires a double-peak shape (Fig. 6). 
The first peak within the transient corresponds to 
the electron packet arrival to the N++ layer, while 
the  second one indicates an instant of the  hole 
packet arrival to the P++ layer.

3.5. Discussion

An assumption of the  invariable voltage on elec-
trodes is convenient for analysis of the  internal 
processes of carrier generation, recombination 
and transport, by excluding any influence of 
the  external circuit, as considered above. How-
ever, the  realistic measurement circuits contain, 
at least, a  load resistor of RL  =  50  Ω connected 
in series with a DC voltage source. In the case of 
the short time constant of RLCd = 7.4 ps, attributed 
to the charging processes within the external cir-
cuit, significant delays of the current rise-time and 
fall-time components can appear within the  for-
mation of detector current transients.

Variations of the  current transients are illus-
trated in Fig. 7, as have been simulated for the GaN 
detector connected in series with the DC voltage 
source and the load resistor of RL = 50 Ω, by vary-

ing the fixed values of the applied DC voltage. It 
can be deduced from Fig. 7 that the connection of 
the load resistor smooths the transients, by exclud-
ing clear dimples in current variations (observed 
in Figs.  3, 4), when comparing the  transients of 
Fig. 7 with those depicted in Figs. 3 and 4. Nev-
ertheless, the delay (of >> 2 ps) of the  fast current 
rise-time appears. The shape of the drift current in-
crease with running time is close to the linear law 
or approaches the  (1-exp(-t/RLCd)) form, as can 
be deduced from Fig. 7. The smoothing of current 
changes within the transient (Fig. 7), determined 
by the  load resistor, also leads to a  decrease (by 
21%) of the  peak current value relative to that 
simulated without the  load resistor (Figs.  3, 4). 
The rear stage within the transients, illustrated in 
Fig. 7, is also delayed, and no fast fall (resembling 
a step) of the current appears, in contrast to that 
observed in Figs. 3 and 4 for t > 20 ps. However, 
smoothing of the dimples within the current tran-
sients, simulated for the elevated (1175 V) applied 
voltages, is not complete. This implies that these 
subtle current variations depend on the  applied 
voltage and the  injected/ionization induced car-
rier density. The current variations decrease with 
reduction of the values of DC voltage and carrier 
density.

Such current non-monotonicity effects do not 
appear when changes of the  displacement in-
duced charges on electrodes are taken into con-
sideration [36] together with charges created by 
a  voltage source. In other words, the  changes of 
barrier capacitance due to injected and drifting 

Fig. 7. Variations of the cur-
rent transients simulated 
for the  GaN detector con-
nected in series with a DC 
voltage source and a  load 
resistor of RL  =  50  Ω, by 
varying the  fixed values of 
applied DC voltage.Time (ns)
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charges create a  feedback loop which modifies 
the acting electric field. The latter feedback effects 
are ignored within estimations of RLCd(t) and 
the  drift-diffusion model. Nevertheless, simula-
tions of the  evolution of the  detector transient 
response by employing a drift-diffusion approach 
(model) reproduce properly the qualitative modi-
fications of the  main features of a  detector with 
an internal gain. As a merit of TCAD simulations, 
a  possibility to rapidly model the  characteristics 
of the definite device structures is evident. These 
simulations are rather efficient when a  degrada-
tion of the  carrier lifetime and CCE parameters 
appears in GaN sensors 37], and a compensation 
of the  charge loss, implemented by an internal 
gain, should be carefully adjusted. This procedure 
can be implemented by calibration of the  simu-
lated and measured sensor transients and by vari-
ation of the external voltage values, respectively.

4. Summary

An evolution of the  transient characteristics of 
the GaN p-i-n diodes, operating in the avalanche 
mode and acting as particle sensors, has been 
simulated by using the Synopsys TCAD Sentaurus 
software package and the drift-diffusion approach. 
Profiling of the charge generation, recombination 
and drift-diffusion processes has been performed 
over a nanosecond time-scale with a precision of 
a few picoseconds and emulated through the pho-
to-excitation of an excess carrier domain at differ-
ent locations of the active volume of a diode. Fast 
and slow components within the  current tran-
sient have been analysed based on consideration 
of the carrier spatial distribution of the avalanche 
process at different instants. It has been shown 
that the simulated evolution of the detector tran-
sient responses by employing the  drift-diffusion 
approach reproduces properly the  qualitative 
modifications of the  main features of a  detector 
with an internal gain, realized by the induction of 
avalanche processes governed by the  applied ex-
ternal voltage.
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Santrauka
Galio nitrido p-i-n griūtinio diodo dinaminės cha-

rakteristikos buvo sumodeliuotos, pasitelkiant dreifinį-
difuzinį modelį iš Synopsys TCAD Sentaurus programų 
paketo. Tokių spinduliuotės jutiklių srovės signalų kiti-
mų profiliavimas įgyvendintas emuliuojant spinduliuo-
tės poveikį antrinių krūvininkų porų injekcija įvairiose 
diodo aktyviosios srities vietose, pasitelkiant optinio 
sužadinimo trumpais impulsais parametrus, artimus 

eksperimentinėms situacijoms. Parodyta, kad difuzijos-
dreifo artinys yra tinkamas GaN p-i-n detektorių cha-
rakteristikų kaitos sumodeliavimui ir radiacinės jutiklių 
degradacijos kompensavimui, pasitelkiant valdomą 
išorine įtampa griūtinį diodo režimą. Dėl krūvininkų 
dauginimosi vidinis stiprinimas užtikrina pakankamą 
krūvio surinkimą gana plonuose (5 mikrometrai) dale-
lių jutikliuose.


