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 Abstract—Tri-Anode GaN Schottky Barrier Diodes (SBDs) 

have recently shown excellent DC performance with low 

turn-on voltage and large breakdown thanks to their 3D 

contact structure around the two-dimensional electron gas 

(2DEG) channel. However, the 3D nature of the Tri-Anode 

structure is also often believed to hinder the device 

switching performance. In this work, we demonstrate that, 

on the contrary, the Tri-Anode architecture significantly 

enhances the device switching performance with respect to 

conventional planar SBDs, as shown by a substantial 

decrease in the recovery charge and an improvement in 

frequency response. The Tri-Anode SBDs excellent static 

and dynamic performance is then applied to a real circuit 

to demonstrate a monolithically integrated high-frequency 

Full Bridge Rectifier. These results show the potential of 

Tri-Anode SBDs for high-efficiency and fast-switching 

power integrated circuits.  

 
Index Terms— GaN SBD, Tri-Anode, SBD recovery charge, 

Power ICs, Diode Bridge Rectifier.  

I. INTRODUCTION 

 aN-on-Si devices are widely envisioned as promising 

candidates for ultra-fast, compact, and high-efficiency 

future power electronics applications, thanks to the superior 

GaN properties [1]–[3]. In addition, lateral GaN technology 

allows the monolithic integration of several devices on the same 

chip, enabling the beginning of a new era of power integrated 

circuits (ICs). While significant progress has been made on 

High-Electron-Mobility Transistors (HEMTs) and integrated 

gate driver solutions are already commercially available [4], 

[5], the development of lateral GaN SBDs has faced a more 

challenging path. In particular, the high electron concentration 

of the two-dimensional electron gas (2DEG) results in a large 

electric field peak at the Schottky barrier, drastically limiting 

the device blocking capabilities.  

Recently, several works have shown significant 

improvement in the SBDs performance by relying on different 

architectures such as recessed anodes [6]–[8], field plates [9], 

[10] and Tri-Gate / Tri-Anode hybrid structures [11]–[15]. In 

particular, GaN SBDs adopting a Tri-Gate architecture have 

demonstrated large breakdown voltage (VBR) up to 2 kV with 

low turn-on voltage and on-resistance [14]. In addition, the Tri-

Gate technology provides several other advantages such as 

Enhancement-mode operation by tuning the nanowire width 

[16]–[18], high transconductance [19], small subthreshold 

swing (SS) [20], high ON/OFF-state current ratio [21], 

diminished short channel effects [21], [22], and the ability to 

control multiple channel heterostructures [13], [23], [24].  

Despite these remarkable results, the effect of the Tri-Gate 

3D architecture on the switching behavior of lateral 

AlGaN/GaN based devices has not yet been investigated and 

there are concerns about the possible capacitance increase due 

to its 3D nature, as it has been reported for other technologies 

such as bulk FinFETs [25].  

To address this question, this work aims to provide a 

thorough switching performance characterization of scaled-up 

hybrid Tri-Anode SBDs, which are compared to conventional 

GaN diodes based on a planar architecture and typical fast-
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Fig. 1. (a) SEM image of the scaled up SBD fingers. The right-hand inset 

zooms on the anode finger, highlighting the Tri-Anode, the Tri-Gate, and the 

planar region. The Tri-Gate and the Planar length is 1.5 μm. For the planar 

device, no nanowire is etched and the planar MOS region is 3 μm-long (b) 

Device schematics (c-d) Focused Ion Beam (FIB) cross section of the Tri-

Anode and the Tri-Gate structure for 100 nm-wide nanowires with 100 nm 

spacing. (e) I-V characteristic and reverse leakage curve for Tri-Anode anode 

devices with different width (at 150ºC, an increase in the reverse leakage lower 

than 5 times was observed with respect to the room temperature 

measurements). The total device width is 9.9 mm. In the inset, the SBD 

breakdown curve is shown. 
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recovery Si diodes. The results from recovery charge 

characterization, capacitance measurement and AC 

rectification demonstrate, instead of a degradation, a significant 

enhancement in switching performance for the Tri-Anode 

architecture. Finally, the promising potential of this technology 

for future power ICs was unveiled by demonstrating a 

monolithically integrated, scaled-up diode bridge rectifier. 

II.   DEVICE STRUCTURE 

The devices were fabricated on a GaN-on-Si heterostructure 

consisting of 4.2 μm of buffer, 420 nm of unintentionally doped 

GaN (u-GaN) channel, 20 nm of Al0.25Ga0.75N barrier and 2.9 

nm of u-GaN cap-layer. The electron concentration and 

mobility of the two-dimensional electron gas (2DEG) from Hall 

measurements at room temperature were 1.25 × 1013 cm-2 and 

1700 cm2/V·s, respectively. The fabrication process started 

with electron-beam lithography to define the mesa and 

nanowires in the anode region. The sample was then etched by  

Cl2-based inductively coupled plasma etching (ICP) to a depth  

of 220 nm. The width of the nanowires in the anode was varied 

from 100 nm to 300 nm (W100, W200 and W300), while the 

nanowires spacing was fixed to 100 nm. The cathode contact 

was formed by a stack of Ti (20 nm)/Al (120 nm)/Ti (40 nm)/Ni 

(60 nm)/Au (50 nm) and annealed at 780 °C for 30 s. 20 nm-

thick SiO2 was conformally deposited over the nanowires by 

atomic layer deposition (ALD) and then removed in the Tri-

anode region by wet etching with HF 1%. A Ni/Au metal stack 

was then evaporated to form the anode contact (50 nm/150 nm) 

followed by 1 μm-thick metal pads. No passivation layer was 

deposited on top of the devices. A Scanning Electron 

Microscope (SEM) image of the SBD is shown in Fig. 1(a) 

while the Focused Ion Beam (FIB) cross section of the Tri-

Anode and Tri-Gate region is presented in Fig. 1(c-d).  

The cathode to anode distance was set to 16.5 μm and 50 

alternating anode-cathode fingers were integrated for a total 

device active width of 9.9 mm. Scaled devices are desirable for 

a proper measurement of the switching properties of the 

devices, to reduce the effect of the measurement circuit 

parasitics, which are typically comparable to the capacitance 

value of small area devices and may lead to erroneous results. 

Planar diodes without Tri-Anode structure were co-fabricated 

on the same chip and used as reference devices. To ensure a fair 

comparison, the same total field plate length of 3 μm was 

designed for both the Tri-Anode and the planar devices, with 

the only difference between the two structures consisting in the 

1.5 μm-long Tri-Gate region and Tri-Anode contact (Fig. 1(b)). 

III.   DEVICE CHARACTERIZATION 

The I-V characteristics and the reverse blocking performance 

of the diodes under investigation are shown in Fig. 1(e). The 

Tri-Anode architecture leads to significant enhancement in the 

DC performance thanks to the side Schottky contact to the 

2DEG and the Tri-Gate control over the channel, which 

effectively reduces the reverse leakage [15], [27] and operates 

as a field plate to achieve large breakdown voltage (VBR) [12], 

making the diodes suitable for 600 V rating. 

Fig. 2 shows the reverse recovery curve for the Tri-Anode 

SBD and the planar reference, measured with a double-pulse 

tester (DPT) circuit, able to provide high di/dt transitions (Fig.2 

right-hand inset). A first pulse charges the inductor to the 

desired current, which is then forced through the diode during 

 Si FRD Planar W300 W200 W100 

trr [ns] 15 4 3.5 3 3 

Irr [A] 5 0.5 0.44 0.3 0.25 

Qrr [nC] 41 1.02 0.9 0.5 0.3 

RON·Qrr 

[nC·Ω] 
14.3 3.5 1.3 0.62 0.49 

Table 1. trr, Irr, Qrr, and RON·Qrr comparison for planar and Tri-Anode diodes 

with different fin width, and Si FRD [26].  The forward current (IF) was set to 

1 A and the reverse voltage (Vrr)  to -50 V.  

 
Fig. 3. (a) Capacitance versus reverse voltage (VR) curve for Tri-Anode and 

Planar diodes. (b) SBD reverse charge obtained by integrating the capacitance 

curve for VR ϵ [-400 ; 0] V.  (c) Half-wave rectification for a Tri-Anode SBD 

with fin width of 200 nm for a 1 MHz input signal with peak-to-peak 

amplitude of 250 V. 
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Fig. 2. Reverse recovery measurement for a planar GaN SBD and a Tri-Anode 

SBD with w of 200 nm. The di/dt was set to 280 A/μs and the reverse voltage 

to -100 V. The double pulse circuit used in the experiment is show on the top 

right. The left-hand inset shows the reverse recovery for Tri-Anode GaN SBDs 

compared with a commercial Si FRD (600 V rated [27]). A significant Qrr 

reduction is observed for the Tri-Anode device with respect to the Si-based 

diodes. 
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the dead time. A second pulses then causes the SBD abrupt 

transition to the off-state, allowing the measurement of the 

recovery time and charge. The diode forward current (IF) was 

set to 1 A, the reverse voltage to -100 V and the di/dt to 280 

A/µs, determined by the gate resistor of the top-side transistor. 

A significant reduction in the reverse recovery charge (Qrr) 

and current undershoot (Irr) is observed for the Tri-Anode SBDs 

with respect to the planar reference, resulting in a 40% decrease 

in Irr and a two-fold reduction in Qrr. This is of fundamental 

importance as it shows that the Tri-Anode architecture leads to 

faster devices with lower switching losses. In addition, a major 

improvement is observed for the Tri-Anode SBDs with respect 

to a commercial 600V-rated fast-recovery (FRD) Si diode [26] 

with similar current rating (Fig. 2, left inset).  

 To understand the advantageous switching characteristics of 

the Tri-Anode architecture, the off-state C-V curve of the SBDs 

under study was experimentally extracted using a Keysight 

B1505 analyzer (Fig. 3(a)). This shows a first step at VG=-5 V, 

in correspondence to the planar region depletion, and a second 

and third steps, close together, corresponding to the depletion 

of the Tri-Gate and Tri-Anode regions, which move to smaller 

VG as the fin width is reduced and result in a significant 

capacitance decrease.  

This behavior, which is in contrast with the results from 

doped bulk Fin-FETs, originates from the conduction through 

the 2DEG and the absence of accumulation/inversion charge at 

the nanowire/oxide interface, and can be readily understood by 

considering the total charge (QCV) stored in the reverse region. 

Fig. 3(b) presents the QCV obtained from the integration of the 

C-V curve (Fig. 3(b)) which shows a consistent decrease in 

value as the width of the Tri-Anode is reduced. Such a result is 

caused by the partial removal of the 2DEG due to the nanowire 

etching in combination with the fin sidewalls depletion and the 

AlGaN barrier strain relaxation [28], [29] which lead to a 

charge decrease in the nanowire, reflected in the shift of the 

second capacitance step towards 0 V. The capacitive charge 

reduction with the fin width is consistent with the Qrr trend 

extracted from the reverse recovery measurement (Table 1). 

However, while the capacitive charge is a precious tool to gain 

insights on the Tri-Anode physics, Qrr better reflects the device 

operation in a real circuit as it also takes into account the charge 

stored during forward conduction. 

 It is moreover noteworthy that the Tri-Anode architecture 

leads to a major reduction in the RON·Qrr figure-of-merit (Table 

1) compared to planar devices, and nearly a threefold decrease 

when reducing the nanowire width from 300 nm to 100 nm. 

Such an improvement is achievable thanks to the substantial 

charge decrease for smaller Tri-Anode widths (Fig. 3(b)), 

which leads to only a minor degradation of the on-resistance 

(Fig. 1(d)). The slight increase in the diode RON is due to the 

partial 2DEG removal in the Tri-Anode region and it can be 

overcome by employing a high-conductivity heterostructure 

such as the Multi-Channel platform [13]. The reduced Qrr is 

highly beneficial for the diode frequency operation as 

illustrated in Fig. 3(c) which shows the half-wave rectification 

with minimum signal distortion during zero crossing for a 250 

V peak-to-peak signal at 1 MHz. Further measurements at 

higher voltages to investigate the device switching behavior in 

the full operating range are the subject of our future work. 

To demonstrate the potential of this technology for integrated 

power ICs topologies, four of the presented diodes were 

monolithically integrated to form a Full Bridge Rectifier (FBR). 

Fig. 4(a) shows a picture of the fabricated device and the 

corresponding circuit schematics. A proper full wave 

rectification is obtained at a frequency of 1 MHz, as shown in 

Fig. 4(b). The slight input signal distortion is caused by the 

frequency limitation of the source used in this experiment. This 

operating frequency compares very well with other GaN-based 

integrated circuits presented in the literature [30]–[33] and 

shows the promising potential of GaN for fast-switching power 

ICs. In addition, a complete AC to DC conversion is achieved 

by the addition of a smoothing capacitor in parallel with the 

load, demonstrating a monolithically integrated AC-to-DC 

GaN power converter. 

IV. CONCLUSIONS 

In this work, we presented the promising potential of Tri-

Anode SBD for fast switching power application which is 

highlighted by the reduced reverse recovery charge and 

capacitance with respect to the planar architecture, leading to 

high-frequency half-wave rectification. The Tri-Anode SBDs 

were monolithically integrated in a diode bridge rectifier to 

realize AC-to-DC integrated power converter at high switching 
frequencies. These results demonstrate that the Tri-Anode 

SBDs combine excellent static and dynamic characteristics and 

can be a fundamental building block for future power GaN ICs. 

 

ACKNOWLEDGMENT 

 

The authors would like to acknowledge the staff of CMI and 

ICMP cleanrooms at EPFL for their technical support. In 

particular, they would like to thank Giancarlo Corradini for his 

help with the device packaging. 

 

REFERENCES 

 
[1] N. Kaminski and O. Hilt, “SiC and GaN devices – wide bandgap is 

not all the same,” IET Circuits, Devices Syst., vol. 8, no. 3, pp. 227–

236, 2014, doi: 10.1049/iet-cds.2013.0223. 

[2] J. Millan and P. Godignon, “Wide Band Gap power semiconductor 

devices,” Proc. 2013 Spanish Conf. Electron Devices, CDE 2013, pp. 

293–296, 2013, doi: 10.1109/CDE.2013.6481400. 

 
Fig. 4. (a) Optical microscope image of the integrated full bridge rectifier and 

corresponding circuit schematics (b) Full-wave rectification for a 1MHz input 

signal with a peak-to peak amplitude of 250 V. Full AC-to-DC conversion is 

achieved by the addition of a smoothing capacitor. 

 

LoadSmoothing
capacitor

D2

D4D3

AC
Signal

D₁ D₂ 

Load

Capacitor

D1 D2

D₃  D₄  

VIN
VOUT

D₁ D₂ 

Load

D₃  Dₓ   VIN

C₁ C₃  

C₂ Cₓ   

  x stages

SBD1 SBD2 SBD3 SBD4

(a) 200μm (b)



> REPLACE THIS LINE WITH YOUR PAPER IDENTIFICATION NUMBER (DOUBLE-CLICK HERE TO EDIT) < 

 

4 

[3] D. Garrido-DIez and I. Baraia, “Review of wide bandgap materials 

and their impact in new power devices,” Proc. 2017 IEEE Int. Work. 

Electron. Control. Meas. Signals their Appl. to Mechatronics, 

ECMSM 2017, pp. 1–6, 2017, doi: 10.1109/ECMSM.2017.7945876. 

[4] “EPC2112 – 200 V, 10 A Integrated Gate Driver eGaN® IC,” 2003. 

[Online]. Available: https://epc-

co.com/epc/Portals/0/epc/documents/datasheets/EPC2112_prelimin

ary.pdf. 

[5] “GaN Power ICs : Integration Drives Performance Navitas 

Semiconductor Inc .,” 2017. [Online]. Available: 

http://files.iccmedia.com/events/powercon17/munich_02_navitas.pd

f. 

[6] C. W. Tsou, K. P. Wei, Y. W. Lian, and S. S. H. Hsu, “2.07-kV 

AlGaN/GaN Schottky Barrier Diodes on Silicon with High Baliga’s 

Figure-of-Merit,” IEEE Electron Device Lett., vol. 37, no. 1, pp. 70–

73, 2016, doi: 10.1109/LED.2015.2499267. 

[7] J. Lei, J. Lei, G. Tang, Q. Qian, M. Hua, Z. Zhang, Z. Zheng, and K. 

J. Chen, “An Interdigitated GaN MIS-HEMT/SBD Normally-Off 

Power Switching Device wit Low ON-resistance and Low Reverse 

Conduction Losses,” IEDM, vol. 33, no. December, pp. 609–612, 

2017. 

[8] J. Lei, J. Wei, G. Tang, Z. Zhang, Q. Qian, Z. Zheng, M. Hua, and K. 

J. Chen, “650-V Double-Channel Lateral Schottky Barrier Diode 

with Dual-Recess Gated Anode,” IEEE Electron Device Lett., vol. 

39, no. 2, pp. 260–263, 2018, doi: 10.1109/LED.2017.2783908. 

[9] M. Zhu, B. Song, M. Qi, Z. Hu, K. Nomoto, X. Yan, Y. Cao, W. 

Johnson, E. Kohn, D. Jena, and H. G. Xing, “1.9-kV AlGaN/GaN 

Lateral Schottky Barrier Diodes on Silicon,” IEEE Electron Device 

Lett., vol. 36, no. 4, pp. 375–377, 2015, doi: 

10.1109/LED.2015.2404309. 

[10] S. Lenci, J. Hu, N. Ronchi, and S. Decoutere, “AlGaN/GaN power 

schottky diodes with anode dimension up to 100 mm on 200 mm Si 

substrate,” Proc. Int. Symp. Power Semicond. Devices ICs, vol. 2016–

July, pp. 91–94, 2016, doi: 10.1109/ISPSD.2016.7520785. 

[11] J. Ma and E. Matioli, “Slanted Tri-Gates for High-Voltage GaN 

Power Devices,” IEEE Electron Device Lett., vol. 38, no. 9, pp. 1305–

1308, 2017, doi: 10.1109/LED.2017.2731799. 

[12] J. Ma and E. Matioli, “High-voltage and low-leakage AlGaN/GaN 

tri-anode schottky diodes with integrated tri-gate transistors,” IEEE 

Electron Device Lett., vol. 38, no. 1, pp. 83–86, 2017, doi: 

10.1109/LED.2016.2632044. 

[13] J. Ma, G. Kampitsis, P. Xiang, K. Cheng, and E. Matioli, “Multi-

Channel Tri-gate GaN Power Schottky Diodes with Low ON-

Resistance,” IEEE Electron Device Lett., vol. 3106, no. c, 2018, doi: 

10.1109/LED.2018.2887199. 

[14] J. Ma and E. Matioli, “2 kV slanted tri-gate GaN-on-Si Schottky 

barrier diodes with ultra-low leakage current,” Appl. Phys. Lett., vol. 

112, no. 5, 2018, doi: 10.1063/1.5012866. 

[15] E. Matioli, B. Lu, and T. Palacios, “Ultralow leakage current 

AlGaN/GaN schottky diodes with 3-D anode structure,” IEEE Trans. 

Electron Devices, vol. 60, no. 10, pp. 3365–3370, 2013, doi: 

10.1109/TED.2013.2279120. 

[16] L. Nela, M. Zhu, S. Member, J. Ma, and E. Matioli, “High-

performance nanowire-based E-mode Power GaN MOSHEMTs with 

large work- function gate metal,” IEEE Electron Device Lett., vol. 

PP, no. c, p. 1, 2019, doi: 10.1109/LED.2019.2896359. 

[17] K. S. Im, C. H. Won, Y. W. Jo, J. H. Lee, M. Bawedin, S. 

Cristoloveanu, and J. H. Lee, “High-performance GaN-based 

nanochannel FinFETs With/Without AlGaN/GaN heterostructure,” 

IEEE Trans. Electron Devices, vol. 60, no. 10, pp. 3012–3018, 2013, 

doi: 10.1109/TED.2013.2274660. 

[18] S. Liu, Y. Cai, G. Gu, J. Wang, C. Zeng, W. Shi, Z. Feng, H. Qin, Z. 

Cheng, K. J. Chen, and B. Zhang, “Enhancement-mode operation of 

nanochannel array (NCA) AlGaN/GaN HEMTs,” IEEE Electron 

Device Lett., vol. 33, no. 3, pp. 354–356, 2012, doi: 

10.1109/LED.2011.2179003. 

[19] S. Arulkumaran, G. I. Ng, C. M. Manojkumar, K. Ranjan, K. L. Teo, 

O. F. Shoron, S. Rajan, S. B. Dolmanan, and S. Tripathy, 

“In0.17Al0.83N/AlN/GaN Triple T-shape Fin-HEMTs with gm=646 

mS/mm, ION =1.03 A/mm, IOFF=1.13 µA/mm, SS=82 mV/dec and 

DIBL=28 mV/V at VD =0.5 V,” Tech. Dig. - Int. Electron Devices 

Meet. IEDM, vol. 2015–Febru, no. February, p. 25.6.1-25.6.4, 2015, 

doi: 10.1109/IEDM.2014.7047109. 

[20] Y. Xu, S. Cristoloveanu, M. Bawedin, K. S. Im, and J. H. Lee, 

“Performance Improvement and Sub-60 mV/Decade Swing in 

AlGaN/GaN FinFETs by Simultaneous Activation of 2DEG and 

Sidewall MOS Channels,” IEEE Trans. Electron Devices, vol. 65, no. 

3, pp. 915–920, 2018, doi: 10.1109/TED.2017.2788920. 

[21] K. Ohi, J. T. Asubar, K. Nishiguchi, and T. Hashizume, “Current 

stability in multi-mesa-channel algan/gan hemts,” IEEE Trans. 

Electron Devices, vol. 60, no. 10, pp. 2997–3004, 2013, doi: 

10.1109/TED.2013.2266663. 

[22] B. Lu, E. Matioli, and T. Palacios, “Tri-gate normally-off GaN power 

MISFET,” IEEE Electron Device Lett., vol. 33, no. 3, pp. 360–362, 

2012, doi: 10.1109/LED.2011.2179971. 

[23] J. Ma, C. Erine, P. Xiang, K. Cheng, and E. Matioli, “Multi-channel 

tri-gate normally-on / off AlGaN / GaN MOSHEMTs on Si substrate 

with high breakdown voltage and low ON-resistance,” Appl. Phys. 

Lett., vol. 242102, pp. 1–5, 2018, doi: 10.1063/1.5064407. 

[24] Y. Cao, K. Wang, G. Li, T. Kosel, H. Xing, and D. Jena, “MBE 

growth of high conductivity single and multiple AlN/GaN 

heterojunctions,” J. Cryst. Growth, vol. 323, no. 1, pp. 529–533, 

2011, doi: 10.1016/j.jcrysgro.2010.12.047. 

[25] B. R. Huang, F. H. Meng, Y. C. King, and C. J. Lin, “Investigation 

of parasitic resistance and capacitance effects in nanoscaled FinFETs 

and their impact on static random-access memory cells,” Jpn. J. Appl. 

Phys., vol. 56, no. 4, 2017, doi: 10.7567/JJAP.56.04CD11. 

[26] “http://www.vishay.com/docs/86040/byv26.pdf.” . 

[27] J. Ma, D. C. Zanuz, and E. Matioli, “Field Plate Design for Low 

Leakage Current in Lateral GaN Power Schottky Diodes: Role of the 

Pinch-off Voltage,” IEEE Electron Device Lett., vol. 38, no. 9, pp. 

1298–1301, 2017, doi: 10.1109/LED.2017.2734644. 

[28] M. Azize and T. Palacios, “Top-down fabrication of AlGaN/GaN 

nanoribbons,” Appl. Phys. Lett., vol. 98, no. 4, 2011, doi: 

10.1063/1.3544048. 

[29] M. Hugues, P. A. Shields, F. Sacconi, M. Mexis, M. Auf Der Maur, 

M. Cooke, M. Dineen, A. Di Carlo, D. W. E. Allsopp, and J. Zúñiga-

Pérez, “Strain evolution in GaN nanowires: From free-surface objects 

to coalesced templates,” J. Appl. Phys., vol. 114, no. 8, 2013, doi: 

10.1063/1.4818962. 

[30] R. Reiner, P. Waltereit, B. Weiss, M. Wespel, M. Mikulla, R. Quay, 

and O. Ambacher, “Monolithic GaN-on-Si Half-Bridge Circuit with 

Integrated Freewheeling Diodes,” PCIM Eur., no. May, pp. 10–12, 

2016. 

[31] W. Chen, K. Y. Wong, and K. J. Chen, “Single-chip boost converter 

using monolithically integrated AlGaN/GaN lateral field-effect 

rectifier and normally off HEMT,” IEEE Electron Device Lett., vol. 

30, no. 5, pp. 430–432, 2009, doi: 10.1109/LED.2009.2015897. 

[32] R. Reiner, P. Waltereit, B. Weiss, S. Moench, M. Wespel, S. Müller, 

R. Quay, and O. Ambacher, “Monolithically integrated power circuits 

in high-voltage GaN-on-Si heterojunction technology,” IET Power 

Electron., vol. 11, no. 4, pp. 681–688, 2017, doi: 10.1049/iet-

pel.2017.0397. 

[33] X. Li, K. Geens, W. Guo, S. You, M. Zhao, D. Fahle, V. 

Odnoblyudov, G. Groeseneken, and S. Decoutere, “Demonstration of 

GaN Integrated Half-bridge with On-chip Drivers on 200 mm 

Engineered Substrates,” IEEE Electron Device Lett., vol. PP, no. c, 

pp. 1–1, 2019, doi: 10.1109/led.2019.2929417. 

 

 

 


	I. INTRODUCTION
	II.   Device structure
	III.   Device Characterization
	IV. Conclusions

