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An Active Phase Shifter for Ka-Band Phased Arrays Based On
0. 13-pm SiGe BiCMOS Process

YUAN Gang', GUO Kuantian’, ZHOU Xiaochuan?, YE Liqun®, FAN Chao®, TIAN Ze'*,
GENG Li', GUI Xiaoyan'?
(1. School o f Microelectronic » Xi’an Jiaotong University, Xi’an 710049, P. R. China; 2. Guangdong Xian Jiaotong University Academy ,
Foshan, Guangdong 528000, P. R. China; 3. Chengdu Corpro Technology Co. » Lid, Chengdu 610000, P. R. China;
4. AVIC Computing Technology Research Institute, Xi’an 710049, P. R. China; 5. Aviation Key Laboratory of Science and
Technology on Integrated Circuit and Microsystems Design, Xi’an 710049, P. R. China)

Abstract: An active phase shifter based on vector-sum technique for the frequency band from 32 GHz to 38 GHz
was designed in a 0. 13-um SiGe BiCMOS process. Passive balun, poly-phase filter, vector-sum cell, buffer and
active balun were included in the proposed phase shifter. Simulation results showed that S;; and S,, were better than
—9.5 dB, S,, was better than —80 dB, and S,; was less than —6.5 dB. The maximum relative phase error was
less than 2. 2°, and the RMS phase error was less than 1.5° within a wide temperature range from — 55 C to
125 C. The RMS gain error was better than 0. 35 dB. The total power consumption was 18. 2 mW with a core chip
size of 0. 21 mm?.

Key words: active phase shifter; vector-sum; poly phase filter; BICMOS process; wide temperature range
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A Continuous Class Dual-Band Doherty Amplifier Based on Specific Phase
Delay Matching Network
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Abstract: In order to achieve broadband efficient operation of Doherty power amplifier (DPA) in dual-band
mode, a continuous class dual-band DPA based on specific phase delay matching was designed. By using the phase
delay period repeatability principle, the specific phase delay required on the two target frequency bands was
determined. Combined with the continuous class amplifier technology, the matching network was designed to solve
the bandwidth limitation problem of the traditional dual-band DPA. A 2.2~2.7 GHz and 3. 1~3. 4 GHz dual-band
DPA was designed and fabricated. The measurement results showed that the efficiency at saturation at the two
frequency bands was 64.1%-68% and 60.1%-66.3% , and the 6 dB back off efficiency was 45.2% ~52.1% and
44.1%~48.5%, respectively, which could meet the demand of multi-frequency band applications in future mobile

communication systems.
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A Dead Time Harmonic Voltage Compensation Method in Multiple
Rotating Coordinates

PEI Jing
( Jiangsu Xishan Technical Secondary School » Wuxi, Jiangsu 214191, P. R. China)

Abstract ;

mathematical model in the rotating coordinate system, a compensation strategy for dead zone harmonic voltage was

The impact of the dead time on the inverter output voltage was analyzed. Combined with the inverters

proposed. The dead zone harmonic voltage was detected online in the rotating coordinate system, and the dead zone
harmonic voltage was eliminated by harmonic voltage feedback control. This strategy could eliminate the dead zone
voltage without judging the current polarity of the bridge current. Finally, the effectiveness of this compensation

method for harmonic voltage detection and dead zone harmonic voltage elimination was verified by experiments on

power frequency inverters.

Key words: multiple rotating

feedback compensation
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A Class-J RF Power Amplifier Based on GaAs HBT

HUANG Jiwei, HUANG Siwei

(Fujian Integrated Circuit Design Center , Fuzhou University s Fuzhou 350108, P. R. China)

Abstract: Based on a2 pm GaAs HBT process, a 1.8 GHz to 2. 0 GHz RF power amplifier was designed. The
power amplifier used two-stage amplification structure, and a class ] power amplifier with good linearity and
efficiency was selected for power stage. The output matching circuit utilized a low Q two-stage matching to broaden
the broadband performance. The analog predistortion was added at the driver stage input bias. so the amplitude-
phase characteristics were further improved. The power supply voltage was 3. 3 V, and the bias voltage was 3.4 V.

The ADS software was used to simulate the power amplifier. The results showed that the saturated output power

was 30. 2 dBm, the 1 dB compression point output power was 29.5 dBm, the small signal power gain was 32 dB,

and the highest power added efficiency was more than 46 % at 1. 8~2. 0 GHz frequency range.
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 ZE: ATF0.15um GaAs pHEMT ¥ . % # 7 - A RAAEAME.FATH X hELE S
1EmAh Ka B2 5. WALRAW . ZBMBWAATFREA 16X AR EEZEEAHA S 9~10.5
GHz. iHZ T K328 X kK., S AMEZETH0dBm B, £ 9.5 GHz 1 5 & dh b gy £ 4 — 12
dBm, EFEER A HEXFHILKT 15 dBe, RAHBEHB LK REHT AN QE, KT K48
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hE &S TN771 X ERARIRED A X EHS:1004-3365(2020)05-0637-06
DOI:10.13911/j.cnki.1004-3365.190598

A X-Band Self Mixing Frequency-Tripler Based on 0. 15 pm GaAs
pPHEMT Process

HE Yongchang, MAO Xiaoqing, CHEN Zhiwei, YU Qing, CAO Jun, Gao Haijun

Key Laboratory for RF Circuits and Systems of Ministry of Education, Hangzhou Dianzi University , Hangzhou 310018, P. R. China)

Abstract: Based on 0. 15 pm GaAs pHEMT process, a self-mixing frequency-tripler was designed to convert X-
band signal to Ka-band signal. The simulation results showed that. the relative bandwidth of the frequency-tripler
was 16 % , the frequency coverage was 8. 9~10.5 GHz, covering the most of the X-band. When the input signal
was 0 dBm, the output power could reach - 12 dBm at 9.5 GHz. The harmonic suppression ratio was greater than
15 dBc within the bandwidth. The Q value of the inductor was optimized by using the gradual deformation inductor.
A passive Marchand Balun grounded by decoupling capacitor was realized. The simulation results showed that the
relative bandwidth of passive Balun reached 120% , which effectively increased the amplitude balance degree. The

frequency-tripler had three DC biases of 0.4 V, 0.8 V and 1 V, and the chip size was 1. 9 mm X 0. 67 mm.

Key words: frequency-tripler; self-mixing; passive Marchand balun; frequency-multiplier
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A Low Noise Chopper-Stabilized Amplifier for ECG Signal Detection

ZHANG Qi
(The 20th Research Institute of China Electronics Technology Group Corporation, Xi'an 780068, P. R. China)

Abstract: A chopper-stabilized amplifier for ECG signal detection was presented. Based on the available local
chopper-stabilized circuit, a global chopper modulation method was employed to optimize the noise performance. A
positive feedback loop was proposed to boost the input impedance of the circuit. The current-splitting structure was
first proposed to replace the traditional common-source common-gate structure, which effectively reduced the floor
noise of the operational amplifier. The amplifier was simulated with the TSMC 0. 18 pm CMOS technology. The
results showed that, the total power consumption was only 8.6 W at 1.8 V supply, the input-referred noise was

0.26 'V« Hz "* within the range of 0.1~100 Hz, the input impedance was 417 MQ, and the common-mode

rejection ratio was 138 dB.
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Design of a Megahertz Transformer Based on LTCC Process

RAN Jiangiao, YIN Hua, ZHANG Xiaolin

(The 24th Research Institute of China Electronics Technology Group Corporation, Chongqing 400060, P. R. China)

Abstract: The problems of miniaturization of high reliable DC/DC converter based on hybrid IC process were
analyzed. The mechanism of realizing plane transformer by LTCC process combined with megahertz switching
frequency in high reliability DC/DC converter was expounded. By making a comprehensive consideration of design,

layout and process, a megahertz transformer base on LTCC process was designed and implemented, and it was

verified by an engineering example.
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A 12 bit 100 MS/s SAR ADC with Sampling Switch Linearity
Enhanced Technique

DAI Yonghong', XU Daiguo®, PU Jie, XU shiliv*, ZHANG Jianping®, ZHANG Jun’an®,
WANG Jiang’an®
(1. The 24th Research Institute of China Electronics Technology Group Corporation . Chongqging 400060, P. R. China;

2. Science and Technology on Analog Integrated Circuit Laboratory, Chongging 400060, P. R. China)

Abstract: A 12-bit 100-MS/s SAR ADC with sampling switch linearity enhanced technique was proposed. First,
a substrate floating technique was proposed. With the variation of input signals, the parasitic capacitance variation
of sampling switch had been reduced., and the total parasitic capacitance had been also depressed. Secondly, the
substrate boost technology of sampling switch was proposed, and the on-impedance of sampling switch had been
decreased. Finally, a 12 bit 100 MS/s SAR ADC was fabricated in a 40 nm CMOS technology. The test results
showed that the SNDR was 64. 9 dB, the SFDR was 83. 2 dB, and the consuming power was 2 mW at 1 V power
supply. The core cell size of the ADC was 0.14 p mX0.14 pm. The FoM value was 13. 8 {J/conversion-step at

Nyquist frequency.

Key words: analog-to-digital converter; linearity enhanced sampling switch; successive approximation register
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Abstract :

for the further VLSI designing, as well as the in-circuit utilizing of the MOS as a discrete device. How to obtain the

In practice. accurately extracting the threshold voltage of a MOS device acts as a very important role

detail information from measured MOSFET input curves by using the Bayesian statistical inference method were
described in this paper. After setting up a hierarchical linear model for measured data, posterior distribution of the
target variable were calculated, and the posterior distribution of the target quantity was obtained by using maximum
a posteriori (MAP) based on Markov Chain Monte Carlo-based (MCMC) algorithm. These algorithms were the

state-of-art algorithm in the field of probability and statistics. It was a development direction in the post-Moore era

to introduce the advanced algorithm into IC industry to analyze and process the big data obtained.
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Junction Temperature Prediction Method Based on BAS-SVM Model
in Aging State of IGBT
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Abstract: In order to further study the effect of IGBT aging on its junction temperature, a novel method for
predicting junction temperature was proposed. The actual aging state of module was simulated by the power cycle
accelerated aging experiment, and the saturation drop voltage, collector current and junction temperature data under
different aging degrees were obtained for analyzed. By using the data-driven method, a junction temperature
prediction model based on Beetle Antennae Search optimized Support Vector Machine (BAS-SVM) was established.
The analysis results showed that compared with the Particle Swarm Optimization algorithm-Support Vector Machine
(PSO-SVM) model and the Beetle Antennae Search-BP neural network (BAS-BP) model, the BAS-SVM model
could shorten the training time more effectively, its convergence speed was faster, and the prediction accuracy of the
IGBT junction temperature was higher, which made it a more effective prediction model.

Key words: IGBT; power cycle accelerated aging experiment; junction temperature prediction; support vector
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A Sampling Time Mismatch Calibration Algorithm for Time-Interleaved ADC

CAO Yu, MIAO Peng, LI Fei, WANG Huan
(School of Information Science and Engineering s Southeast University, Nanjing 211100, P. R. China)

Abstract ; A sampling time mismatch calibration algorithm for time-interleaved analog-to-digital converter

(TIADC) was proposed. It was a background calibration method based on reference channel. By comparing
different values between the reference channel and the channel to be calibration, the algorithm could extract the
mismatch-related errors and correct them with the negative feedback. The correction module of the algorithm had
low hardware consumption and could support many types of input signals, including completely random input
signals. The forward algorithm was applied to a 4 GHz, 8 bit. 4-channel TIADC. The simulation results showed

that the algorithm could suppress the spectrum peak related to the sampling time error between channels to 35 dB

when the input signal was close to Nyquist frequency and other non-ideal factors existed.
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Research Progress of Layout Proximity Effect in Recent CMOS Nodes
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Abstract: At 28 nm process and below, layout proximity effects are one of the significant device issues. The
research and application of layout proximity effects were summarized. Six kinds of layout proximity effects were
explained, including well proximity effect, length of diffusion effect, poly spacing effect, active area spacing effect,
NFET/PFET gate patterning boundary proximity effect and gate line end effect. The physical mechanisms,
influence on the transistor electrical performance and improvement solutions were discussed in detail. Finally, the

development trend of layout proximity effects under deep nanometer process size was prospected.

Key words: layout proximity effect; CMOS; high-#; metal-gate; FinFET
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SET Sensitivity Analysis of Novel Tri-Independent-Gate FinFET by TCAD

HAN Yanyan, SUN Yabin, LI Xiaojin, SHI Yanling

( Shanghai Key Lab. of Multidimensional Inform. Processing, Depart. of Elec. Engineer. . School of Communication and Electronic Engineering ,

East China Normal University , Shanghai 200241, P. R. China)

Abstract: The effects of heavy ion hitting on tri-independent-gate (TIG) FinFET and inverters were investigated

deeply. At first, the most sensitive area of N-type TIG FinFET and the influence of supply voltage on radiation

sensitivity were discussed. Then, five kinds of inverters with different work modes were established based on the

unique current control methods. The sensitivity of those inverters’ single event transient was compared by ion

striking on the most sensitive area of N-type pull down transistor. The results of 3D numerical TCAD simulations

showed that the peak drain currents under different angles were in directly proportional to the volume of ion path,

and the space charge region between drain and channel was the most sensitive area. The supply voltage had an effect

on single event transient through electric potential of channel region. In addition, inverters with different work

modes were meaningful to improve the radiation hardness.
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A Vertical GaN Power Diode with Fin-Shaped Anode

OUYANG Dongfa, YANG Chao, SUN Tao, DENG Siyu, WEI Jie, ZHANG Bo, LLUO Xiaorong
(The School of Elec. Sci. and Engineer. , Univ. of Elec. Sci. and Technol. of China, Chengdu 611731, P. R. China)

Abstract ;

leakage current, which could lead to premature breakdown. Therefore, a vertical GaN power diode with fin-shaped

Vertical GaN Schottky barrier diodes (SBD) were usually confronted with relatively high reverse

anode was proposed. At zero bias, the electrons in the fin channel of the vertical GaN power diode were depleted due
to the work function difference between the anode metal and GaN, which could realize the rectifying function
without Schottky contact. By optimizing device parameters, the proposed new structure could achieve both high
breakdown voltage of 1 791 V (@1X10"* A/ecm?) and low forward voltage drop of 0.815 V (@ 100 A/cm?). It
also exhibited well-behaved ON-state characteristics, including a ultralow differential specific ON-resistance of 0. 73
mQ + cm’ with enhanced high-temperature stability and a high forward current density over kA/cm® with current

swing of 12 orders of magnitude.
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Optimization of Cu CMP Polishing Slurry Component Proportioning
Based on PSO-SVM Algorithm

HE Ping', LUO Meng', HAN Xinyu', GUO Wenyi’, PAN Guofeng'
(1. School of Artificial Intelligence , Hebei University of Technology s Tianjin 300401, P. R. China;
2. Tianjin Little Bee Com puter Technology Co. , Ltd. s Tianjin 300060, P. R. China)

Abstract .
factor affecting the flattening effect of CMP. A machine learning algorithm model based on PSO-SVM was

In multi-layer copper wiring CMP process. the composition of alkaline polishing fluid was an important

established, in which the components of CMP (abrasive, oxidant, activator, chelating agent) and pH were used as
input, and the removal rate was used as output. The optimal polishing solution ratio was obtained by training and
predicting the experimental data of Cu-CMP. The experimental results showed that the prediction effect of PSO-
SVM model was good, and the error was within the allowable range of industrial production. This work effectively
reduced the blindness of polishing fluid R&D experiments, shortened the cycle, greatly reduced the cost of
experiments, and thus improved the R&.D efficiency.

Key words: CMP; polishing fluid component; support vector machine; particle swarm algorithm; PSO-SVM
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Study on Anti-Drop Performance of CSP-LED Chip with Underfill

FU Zhihong', TIAN Yougiang', WU Ningjie' , GUO Pengcheng', WANG Hong’
(1. College of Mechanical and Electrical Engineering ,Central South University, Changsha 410083, P. R. China;
2. Zhongshan Instit. of Modern Indust. Technol. of South China Univ. of Technol ., Zhongshan, Guangdong 528437, P. R. China)

Abstract: 1In order to improve fatigue life of solder joint of chip scale package light-emitting diode(CSP-LED),
the finite element simulation software ABAQUS was used to simulate the plastic strain of CSP-LLED packaged chip
under the drop load, and the crack propagation trend was studied. The number of drops before the solder joint failed
was taken as an index. and the Coffin-Manson empirical formula was used to calculate the fatigue life of the solder
joint, The effect of underfill on the solder joint life of the CSP-LED chip under different impact loads was
investigated. The results showed that as the impact load increases, the fatigue life of the solder joint decreases, and
the fatigue life of the solder joint could be improved by 4 to 6 times by using underfill, and the influence was verified

by comparing the results of drop experiment and the results of simulation.

Key words: CSP-LED; underfill; drop load; solder joint life
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A 4H-SiC PiN Diode with P-Type Buried Layer

WANG Shuai, ZHANG Yourun, LUO Jiamin, LUO Maojiu, CHEN Hang
(State Key Lab. of Elec. Thin Films and Integr. Dev. , Univ. of Elec. Sci. and Technol . of China s Chengdu 610054, P. R. China)

Abstract ;

and high power rectifier. Due to the carrier lifetime limitation of SiC epitaxial materials and the low anode injection

The silicon carbide(SiC) PiN diode was an important power diode applied in the field of high voltage

efficiency of conventional SiC PiN diodes. the forward conduction performance of SiC PiN diodes was poor, which
had greatly limited its application in high voltage and high current applications. In this paper, a 4H-SiC PiN diode
with p-type buried layer was proposed. Compared with conventional PiN diode, the PiN diode with p-type buried
layer could enhance the efficiency of the anode area, thereby having reduced the on-resistance of the device and
increased the forward current. Simulation results showed that when the forward bias voltage was 5 V, the forward
current density of the silicon carbide PiN diode with p-type buried layer was 52. 8% higher than that of the
conventional silicon carbide PiN diode.

Key words:

PiN diode; injection efficiency; P-type buried layer; current density
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Study on Photoelectric Characteristics of GaN High Voltage LEDs
at Extremely Low Currents and Temperatures

TIAN Yuan', CHEN Leilei', ZHAO Linna', CHEN Zhenhai’, YAN Dawei', GU Xiaofeng'
(1. Engineering Research Center of 10T Technology Applications (Ministry of Education) , Department of Electronic Engineering , Jiangnan
University s Wuxi s Jiangsu 214122, P. R. China; 2. Engineering Technology Research Center of Intelligent Microsystems , School of Information
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Abstract: The seriessmode GaN high voltage light emitting diodes (LED) were fabricated on the patterned
sapphire substrates, and their photoelectric characteristics at extremely low currents and temperatures were
investigated, respectively. The results showed that, in the very low current region(I<C1X10 * A), the primary
transport mechanism was the defect-assisted tunneling. With the increasing temperature, the peak position of the
electroluminescence (EL) spectrum was red-shifted and the width at half maximum (FWHM) increased, resulting
from the thermal shrinkage effect of the band gap and the thermal activation effect of radiative recombination
centers. The power law relationship between the optical output intensity and the injection current indicated that the
non-radiative recombination played a dominant role in the low current region, and the carriers tunnelled into the

quantum wells assisted by defects. At extremely low temperatures (T~40 K), obvious EL behaviors could still be

W iS A EE:2019-11-15; EF H#I:2019-12-17

E£TB :HEKARRE 4 I H (61504050) ; VL7724 58 A£ BHIF 5 92 B B #7113 % B 3T H (SJCX19_0796, KYCX18_
1855) 5 L B 48 T S I 98 RO & 13 8 ) 5 H (201904b11020007)

EZ BN 181994 . e CHEE) P M AL 55 A, 23 3% 111 W A AL 9 06 L 28 2R I R 58 T4
EIR R (1981 B (PUHD - INFR A TE N 4 BBz EZ P TR ALY s R 2 T S et o . Sl A
1E# .



710 Ml 3RS GaN [k LED 7EAl /I HL i 5 A AR IR BE T A9 'l R

2020 4

observed, suggesting that the carriers had not been completely frozen out, which could tunnel into the quantum

wells from the donor or acceptor states assisted by defects under the strong electrical field. As the injection current

increased, the peak position was blue-shifted and the FWHM increased, mainly due to the enhanced shielding effect

of the Coulomb field of injected charges on the polarized field and the energy band filling effect, respectively.

Key words:

photoelectric characteristics
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Study on Structure of 3 300 V Planar Gate IGBT Terraced Gate
for Traction Application

XIAO Qiang, LIANG Lixiao, ZHU Liheng, QIN Rongzhen, LUO Haihui
(Zhuzhou CRRC Times Semiconductor Co. . Ltd. . Zhuzhou, Hunan 412001, P. R. China)

Abstract: The mechanism of gate structure was analyzed on the 3 300 V/1 500 A IGBT power module applied in
locomotive traction, and the research was done by TCAD simulation tools. Better trade-off of performance and
reliability could be achieved by a terraced gate structure. When terraced gate structure was taken in planar gate
IGBT with reduced thickness, the blocking voltage of device was increased, and the switching loss was decreased,
however the switching time was increased. When the device was turned-off, oscillations were caused by the high
dv/dt. When the device was turned-on, a high current overshoot was caused by the high di/d¢. Consequently, when
the gate structure of IGBT chip was designed, performance and reliability should be balanced especially for the
traction applications.

Key words: locomotive traction; planar gate IGBT; terraced gate; reliability

DL 3300 V/1 500 A 1) IGBT sl iz,

0 3 = FHEE T MOSFET, [A]ifit 2000 ) IGBT H A 5
IR B 38 He L IR R 2 24 IGBT Sl i i e X PN He,

IGBT £ 7 MOSFET ®y L EF AR FME 70| SR, HE, D FERasR

AR AV 3 30 Hs A 55 R 0 TE 2% S ) Wl T e e e i v O IGBT JCWr it A 5K iy #i 22 v 3 3G 1 2% 10 1%
AIZN . R RS UE S AT B A R SR HAE . BRI T g O DAEM A, Y IGBT pi ]
Hour B He K HL I E 7 i B R O IR W R 3 K TR G0 B 4548 2 B0 R B SR B — Pk fig

Y5 H 8 :2019-12-31; &R H #9:2020-01-15

HEWHE:HEE LM L% E (2018 YFB1201802)

TEERA 1 HRC1986—), I3 (R L W B FSBH L T4 o i 9 TR0 N TF IGBT $ R 572 P %
PRI (1988—) . 55 WU - T ILJE &5 A W o g TR S IGBT BR 576 %



716 &

MRAF: #3300 V P-TEAl IGBT Mk £ i 45 4 BT 5%

2020 4

F14 8 BRI+ 17 07 B 6 285 I G 2l 26 DI 6 A0 ] S 1 2
ZA TP L L AR IGBT L H =
RLE AT LAY A FL U 4 2 IR (] AT e ARG 45 1
14 5 454 - (EUE 22 51k A 1R 3 20 LR B AR R IR AN
RERCUF SIS R 2 SR b=

Pt IGBT eSS kg an &l 1 s - M R
B W45 T AR ) i 7 Coc LGP 242
ORI AT S 4 S I B v o TR AR DR e 4 AR X
WA e W R A R AS ] A AR T 4 A R 2
SR BB A R, FET 3 300 V/1 500 A 1
IGBT Jp e, # 1 TCAD 5 5 T HAFFE 1 A [
WA 5 T 25 R X i 1 e 2 T 3l 25 2 RO R

Emitter
@)

: NY/
P-well /
Fd
N-well //
~ ~
N-sub
~ ~~/
N-buffer
P+

O Collector

Bl 1 Fm A IGBT i — e 254 s 2

1 5 & T AEALHE 47

B 1A LLE B 767 1 IGBT 4544 o, P-
well 8% X Hl n-sub Z A3 T — 4> N-well $ 4%
X, N-well [X 545 24 i i 3 5 F n-sub X [958 42
B . N-well/n-sub 842 X H B, T —F 800 11766 2
ZER 4 PR S I, N-well /n-sub 3 #i4s 7= 2 Py 2
HL 3. 12 .37 7] LIS 25 78 n-sub X i) N-well X §~
s AR 35 25 7XHE Emitter — U 9 ¥R B o DA B AIG %
PR S8 R . Ak SF m M IGBT i A ri i ) %
— Pl G AL BV E O o R R R
To#msnsub X L HEEMZE, JEEH T
TR,

IGBT M & i 45 4 T2 A i 2 i, 4
B DERKESAAZ: 2) G B 2 3) #ug: K — 2
Y R DR AP AT i BN Gk S DR U E =R f A

2 T U A TRE T .

Poly Gate B T IGBT HMEH b 25 ¥ 5b L 18
Xt P-well/N-well £ £ 3 #c 2 i 19 AF T 24 4% F
A T BHL U 5 FR AR 25 B, N-sub X FE RS IF B 17 7= 4E
[ — 8 43 L ) R 2 1k T Poly Gate, ffi P-well/N-
well 85 B9 HL I 86 P RRAR. 38 5 T & 1R 9 i 5 L I
45 AR R B SR I R 5 TR 2% T Y Y
A AR B A () A Y o o R PR R A U
T AE R Wi A 2 i B i O ol 2 &l 3 s, Bifl
G T MG/ ST 2 i SR B W . Ak &
T JE 238 /]N s n-sub [IXOFE IS IE HE A 7 A 1Y R ) 4R
A& L F Poly Gate i £, & 1 T P-well/N-well 2%
WFHY D

Poly Gate

Oxide j T..

Substrate

(1) 2) () ()
K2 IGBT Mtk &5 | &5 1 2 s K

IE-7Tq——

Substrate Substrate Substrate

——7,~1.26pm
184 —* T.~147pm
——T7,.=1.65um

< 1E-94

1E-107 RO

1E-11T T T e [ T T
0 500 1000 1500 2000 2500 3000 3500 4000
Ve !V

B3 T X o 55 L TR Y 52

ANIF) T ABXTERAF TV R il 28 10 52 g &) 4
iR o WG T (8728 K. WA A )2 5 6k 5 R
PR H - /0 JER N HE A X 8 1 R BR )2 H BEL A R AR
FHBES  SEGEF R RE S T B, ARE B 4 TR
G511 500 A B ERIAM N . T N 0.6 pm
Bf, S ERE N 1.8 Vi Ty 1. 65 pm B, 58 R %
0 1.85 Vo T JEEEHEIN 1. 05 pm, 5 JE R4 &
2.8% . 3300 V it JE IGBT ft) S JE [ 3= %y & 22
B X 40, BB 2 H BH X 5 58 e B ) TR AR 2>,
I 3G A A £ TR B X g 1) S R S AR N

2 A ELN

Wt AR 5 T AL 2 TR R IGBT 9 L %%



5 :

SRAE: AT 3 300 V A IGBT MMk £5 1fi 45 44 BT 5% 717

AR A% 18 T 5 R0 JT 56 354 A8 52 B R

PRI Al A 5 T SR AL J2 TR 5 A 0k 4 o 23T P R AR
TERY SRR PE RIS S TF A5 . L 3 300 V/1 500 A
(1 IGBT Jypiik ) g i 3t iy 24 4 IGBT i

J 12 4~ FRD 8 R B3 41 AL
3 000 —
; %
T,,=0.6 pm
2500F ¢ T,.=126pm A ]
[ ====T,=147pum
I o T,.=1.65pum v
2000 ]
=
T 1500F ]
=l i
1000 F ]
500 ]
of
0 3

Veg 'V
B4 T g fF IV il 2 R i

T X CoeFl Coc EAS I Z M W& 5 fr s
JETE 1500 A e d WL B IGBT ik R iy HL 28
i EA R FEARTE 2 il e R R L Bl R AR & T
AL JZ R FERG I 8 Cop FL 25 (B RS20 2 -4
Jig 2% S v REL P M0 T R K s Ce FEL 2 1E U IR 46 Ak
J2 JEEFE B I 2 AR . 32 3 Coe F Coc LA
AR s IGBT W e etk & R A28 1.

60 ———————F————————7 71—
Frequency 1 MHz
140 4
120 E
100 - e
= —T7,,=0.1pm
) - = 7,=06pm |
& - T,=1.26 um
2 60 —+=T,=1.47Tpm A
====T,=1.65um
40
20
0r o
1 1 o1 i
0 5 10 15 20

Bl 5 T X281 Cop 1 Coc HL 2 1) 521

R BRR T  IGBT gl &5 05 FL s B an &l 6
7R FRD S PR 52 — A% A8, 75 i 14 O W ] kS 2
YE R Hofth B B S B0 48 3 300 V/1 500 A ) IGBT
D RRES AT VCE SMEM R Re 2 10 Q. il
&L 120 pH AR AR L, Jy 50 nH, &5t

AR R Lo Oy 2 nHL A ARIFER L2 C oy 330 nF,s
Vo BUE R 1 800 V., IGBT Ry FF 344 % WL ik o
MR ik 6 AT O T S A 6 Vo i — 15V F|
15 'V 2 [] 7% Ak 4 07 1B F S ok ol 42 o 45 478 1 S 36

I
1
th() R(; G i
1
1
1

B 6 IGBT AUSK vh {5 B S5 200 i 7w 7k [

T X IGBT JEWietE iy 2 m g £ an &l 7 o
BEE T BUE AR Coc HL 25 (H 728 K, 5 BUE 1F 5C I
B Ve 109 % 87 6 28 58 . DA I 38 0 G W7 B 179 2 3R Bf
], #E IGBT Wt ZE 38 B[R] P4, 2% 148 19 3 48 F5 AN
A5 AR N B B T A B I, ] 8 X L T AN [
T o BUE 25T G T 8 38 5] 8] 245 B B 10 1 9 1) 20
oA o BE G W7 28 38 I [R] 3% 0, 28 14 1A 1 28
T ECH AW REAG, Horh  FE 3R Emitter B AR Y 2
TR BT B S BOC W AR g IR AR XY
J A, BRI FPAETE R do/de,

3000 N T T T T T T T T T 20

L 110
F —7,,=0.6pm A
[ = = 7,.,=1.26 pm
- 2 000_‘ —~—TM:1.47 m ,"-.‘.. V(Il:j — ~10
~ ) = 40t
= [----T,=1.65um /7 Ha
I VAN
-
=" 1000}

' ' 70
17 118 119 120 121122 123 124 125 126 127
t/ps

Bl 7 Toxh IGBT SEWds it i &2 im

T X IGBT JFJa Rt 9 52 me i £ an 1 9 s
UL R AR L XS Coe R Coc FRAS FUHL . 4
e L He /N T B0 F Hs I A 47 4 7 5C B L R i 199 H
JEPRFFAE 8 Fe B Coe LA AR /N Al HL IR X Cor HL
ZFOHE S AR L AN T O 5 S A Pl R e R
WP JE A% 1 Eﬁ‘ﬂﬁqjﬁﬁﬁﬁﬂﬁj\%?ﬁi_f;
IGBT ., [A e 2o — A 45 A W 3 AS T 0l /s — AR A




718 &

M4, R 3 300 VR IGBT Mk 4 i 45

¥tk ¢ 2020 4

AR PR B B s 2458 o IGBT 4 v 3 88 48 1 2k /i
T W LR Ve IR FEAR . BEE VeeFEIR. Coc
R WA HL G T 6 4 Coe FEHLTITAS X Cor L2 T8
HL, U Ve BB #1760 FRD R )9k & L 3 1Y
A& 10 Fr R, 2 Cop 28 /INEE B H R 78 L
SR AR IGBT 1 it b T 3B e s — A 45 = 1)
WA U Ve m . L, BEE T $00E B
IGBT JF)a a2 B4 5 K di/de, [R] i 7™ A2 B w3 1)

W

18
=S T'er:o'() pm " I
- T,.,=1.26 pm LU
£ —-=T, =147 pm "
< |
- 16 E
B
®
15 ]
¥
2
@, ;
13 !

1 1 1 1 1
150 200 250 300 350 400

HEES / pum
[ 8 5 7 HE 3R IS [R) 2% A 2% 4 R P9 A9 383 7 4 A

3 000 e mm——— e O
i 10
i {0

~ 2000f

E

>

=1 000

of

-70
219 220 221 222 223 224 225 226 227 228
t/ s

B9 TwXt IGBT FF i 45 1 1) 52

AR & 18 JE T IGBT W G R 2 8
XEECUNZR 1 i  BEA 6 1 B JSE 38 0 o 48 1 114 5 W7 2
FEMIT G DAt ¥ 42 K. fE IGBT Kt #2 b, 4
T /NI R I b T AR R A do/de A8 R X 8
A G PEYE R TR R A SRR S TR YRR ] A i
W EE R Wi B R Y ShFE L A /. 72 IGBT JF)5 i
Y T /N R BT AR A di/de 20K
XA RE A g 2 e L s R P ) 52 A I U PR b
PEAEIT IR 1 FE Y D FE L AR /N

2000 p
1500
1000 g

500 F

Current of FRD / A

o

—500 F

-1 000 : L 1 1 1 L 1 1 1
219 220 221 222 223 224 225 226 227 228
time / ws

& 10 FRD & [a &k & s 3 09 28 £k il £k
F 1 IGBT FRZEAHSHITLE

%%ﬁ DEEE Tlcl’/P-m
0.6 1.26 1.47 1.65
KW FE Eo /] 5.00 5.10 5.26 5.46

FWTHS (do/de) / (Ve us™') 692 673 639 593
H IR FE E /] 5.17 5.69 5.89 6.04
TrEmf(di/doy /(A ps ) 1150 920 908 902

IGBT 7ERWT I 1 do/de 5 5 (K N B9 200+
ACTEOLA O & AR AR S P e e, 72 A 1
do/de 8K . 78 IGBT SCW @8R 1 # v, I8 XN 1)
BT AN Wl B S SO TR B S R R L AE U
IF R A H R U B A G AN AR 2 (] AT XA
M SRR Y . BEE A5 ] X3 R R
R AR K 37 A SO0 7 A T 2 R R S O
Foas [a] v ey DX R 1R 2508 o Al 43 B R 0 1 0%
Wk BRI SZ & 11 BoR B S R ROR RS X
Bt TEA R B R SR R L RE R K AT
Jo N, 2 P 3 0 R SR G I, 25 S BAE S IX R I
AL i DR R N R - 32 5 R A 4G 00 1)
FEMR T 5 ORI 22 s AR VA Rl B L B ARE AL A S5 R L AR
J X8 B BE A I TR] 32 7 28 L 1A P R 3800 R EE A

BT FE .
122;Ls 122.5 ps : : 123 ps
ﬁﬁ]ﬁi%%’fifé ﬁﬁ]ﬁi%%’rﬁiﬂ ﬁﬁ]ﬁ;ﬁfﬁ. FA%TE'J*”
122 s L 1225;;,; \ 123 ps
i Jo il R R TEW\ LGRS

i TC Rl L s A

Pl 1T Al R A G BT %zﬁ’]ﬂ’ﬂﬂ



5 :

SRAE: AT 3 300 V A IGBT MMk £5 1fi 45 44 BT 5% 719

Tilf 355 R T ) 0 F G T Bl 2R A S T ) 12 B
XiF L T A AR R A R R I A G A S A T A T R
IGBT Wi dh k. v LA 2, 76 B A Aif 5 A o A
BRI AT IGBT SEWiEt i do/de B8R AT AIE] 11
HIFE R X R REAT R 6, BiE do/de A8
R A F 1 T L R TR S T A B gk 2 il A
KW HAFEREAR . ML TF 538 T A5 76 WA il 45 Pl g A
RIS S a0 G AE y 4. 61 T AR 1 v
7R 1 G W A AR T 0. 39 T

3 000 prerrere (WAL Ty e e AL TR TrrIRTT (LY UL 20

— — fin R

VLA PR Y o IR
<2000k DAy B
= i
~ -20=
< -30.5
S1000f e
-50
4-60
O e ——————————,—-0
117 118 119 120 121 122 123 124 125 126 127

i/ ps
P 12 AR P g o 8 1 G T it 2 1 52 )

BEE T fH3E K IGBT By d 9 B R IR
X R A TE AR [R) 79 4R v AR L R A8 A 9 1 2
A% M 3O 5 L B T B R . AR IGBT Wi
wr AR O FE R XY Rk 848, S B do/de A2/
AR W BAE T . . O T AR AR 11 1Y
KBTI FE - 7 T4 o A 1 S BTN A do/de s — Bl 12
S T 3k M AN g A2 DG BT ) S 3R I [ R o s A TN 1 2
T Tl RVFEAR T B BAE 5 73 — B J5 36 2 1 K 4
9 o 25 R Hs AT D 595 280 1 9 =5 3 A7 48 00

AR 05 L2528 T 2 M &5 T J5E 2 /N S 4
17 1) 1 25 BEL BT 1L T8 O, T R A /)N ik i 2 1
A I BE Y T B TF G . TR E N Coe HL
FEMBR o /Iy T o BE R 5 4 5% R 1) 32 i) 2 ]
13 i A2 IGBT KWrad e v . 24 do/de AR K. Coc
FL S 2 77 A 0 I A ) 3 R R 5 BT R B AT R
FL UL AT ST H R IAL » o (0 A A L T R A IR 3 - (]
A A FL AR T AL R 2 R AR IR

LE AN AR £ 1 JRE AR/ L Co U 22 I /N
INEE T X8 F T3 R PE B2 ma an 18 14 P S 7E
IGBT JF I s FE b R B i/ de A3 F1 T B IR T I 4
FE (H 2 T B R R T AR ORI W LU
WL, 3% B U W 2 & B IGBT & 4F b, i 15
IGBT JFJi iy A 5 R B L W 2o ol s 2 B0 1 2R 2

WA 5 TR S R I TR B 4 4 T 5% il 2 R
Wi AR /) o L ) 6B B A TR 25 L SRR E
Mo B AEBTE IGBT (1 i 45 44 2 Bl i 5 22 3
R/ [ A

3 000 e IRARLAREAL LRAARARARL IRAALRRERR LRAARARAALE LARLRALEL, 20

0 1 1 I 1 T.‘_"':—\— 1

118 120 122 124 126 128 130
t/ps

B 13 /I T BB R 45 1 56 W A 1) 52 )

70

| Ti 1 1 1 i fl -
216 218 220 222 224 226 228 230
t/ps

L4 B T X188 T 2 0
3 4% i

ACE X 3300 V/1 500 A [ 5F Hi Mt IGBT )
FREI, R A TCAD 5 5 T HBF 58 T ik 5 10 25 14
XSRS MBS S B . TR G S A R
T REAR A 5 38 R G W7 B ) B 3R B[R] 48 5 T A A
2R (FL 23 R X BN G 458 FE RN T 3 40 FE 5 £ T M 4
R A ) T R AR 25 A28 1) O DB 458 A8 R S8 B #E L (AL & R
I TN A5 A & W R0 T i 19 4E 3R B[R] ] B 5 W7 e 3k
PRE) do/de 255 S B08 e R TIR Y . F e B B
di/de 2351 AR A HL T2 ofr o X6 S oz FH AR A
Fl. P 72 B IGBT B 4548 2 Bk, 75 2247
2 RS R A S B L TP 25 A R B T AN iR LGB
SR HB 5 S B AR 15U

(F#% 725 )



%5 50 % # 5
2020 4F 10 A

WMo T

Microelectronics

Vol. 50, No.
Oct. 2020

5

— M &R RC U5 1R EMI 43 B #if VDMOS

I H, RAE. %R W, kAR, REE
(P REMR R M 5062 TR 22 B i P22 BE . Mot 210023)

M OE: AHRASR.HEREMKEMIGZR.2ET —HF4 &M VDMOS E4#4, @it £
JFET R &K MOS & & G245 K & L, # i A 23R R RC B0 ZE e T B4 X Bt #2 F 0k 3
W B4 AV, /de Ao m A R dL/de, 45 B4R AR AT F AL VDMOS, % VDMOS # 8 3% it
Al R 535 V Ak 3] 283 V., B 397 M 42 MHz B4%%) 33 MHz, 3 ) # 4 8 18 A 65 ns 45 48 3|
30 ns,

k4. VDMOS; 4 & #h; RC Bk %3 EMI

hES %S :TN386 XEkARIRAD : A
DOI:10.13911/j.cnki. 1004-3365.190652

XEHS:1004-3365(2020)05-0720-06

A Spilt-Gate VDMOS with Integrated RC Snubber for Low EMI

WANG Ling, CHENG Jianbing, CHEN Ming, ZHANG Cairong, DENG Zhihao
(College of Electronic and Optical Engineering & College o f Microelectronics s

» Nanjing 210023, P. R. China)

Nanjing University of Posts and Telecommunications

Abstract: A novel spilt-gate VDMOS structure was proposed to meet the requirements of high speed, high
integration and low EMI. The voltage slope dVg /dt and current slope dI4/dt had been reduced during device turn-
off by integrating an internal RC snubber consisting of a comb-shaped MOS capacitor and a drift region resistor in
the JFET region. The simulation results showed that compared with the conventional VDMOS, the drain overshoot

of the proposed VDMOS was decreased from 535 V to 283 V., the oscillation frequency was reduced from 42 MHz to

33 MHz, and the oscillation duration was shortened from 65 ns to 30 ns.
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Study on Influence of Gate Impedance on Transient Characteristics
of GaN MOSFET

JIANG Lihua', LUO Xia*, LIAO Yong®, LUO Haijun®, LONG Xingming’

(1. Chongqing City Management College , Chongqing 401331, P. R. China;
2. College of Physics and Electronic Engineering , Chongqing Normal University , Chongging 401331, P. R. China)

Abstract: 1In order to analyze the influence of gate impedance on the switching rate and output characteristics of
GaN MOSFET, firstly, the output transient current of MOSFET was deduced theoretically by using the basic
formula of MOSFET during turn-on and turn-off, and then the transient current value of GaN MOSFET was tested
through the experimental platform, which compared with the theoretical value, so as to verify the influence of the
gate impedance. The experimental results showed that the experimental value of the GaN MOSFET’s transient
current value was basically consistent with the theoretical value. When turning on and turning off, the GaN
MOSFET output transient current and high-frequency oscillation of output current decreased with the increase of
grid resistance. The rising rate accounted for 84. 7% of the total switch rising rate when turning on, and the falling
rate accounted for 54. 06 % of the total switch falling rate when turning off. The GaN MOSFET had a fast switching
speed within 10~100 () gate impedance.

Key words: GaN MOSFET; gate resistance; transient current
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Thermal Coupling Modeling for More Accurate
Electromigration Prediction

YANG Shuang' , SHI Xinxin*, WU Hong”, SU Yajuan®®, DONG Lisong’ , CHEN Rui’, ZHANG Libin’ ,
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(L. University of Chinese Academy of Sciences s Beijing 100049, P. R. China; 2. Semiconductor Manufacturing International Corporation ,
Shanghai 201203, P. R. China; 3. Integrated Circuits Advanced Process R&D Center . IMECAS, Beijing 100029, P. R. China; 4. Key Laboratory of
Microelectronic Devices &Integrated Technology » IMECAS, Beijing 100029, P. R. China; 5. Institute of Integrated Circuits and Systems
Applications, Davan District » Guangdong Province , Guangzhou 510535, P. R. China)

Abstract: Based on advanced logic CMOS technology platform, a thermal coupling model had been built for the
purpose of a more accurate prediction of the metal interconnect’s temperature change and distribution in IC”s.
During the model setup. the metal wire network and the transistor active area were simplified to improve the
efficiency of modeling and simulation, and the thermal transmission ratio was used to characterize the thermal
coupling effect. More factors were added to the model in order to reflect the influence to the thermal transmission
ratio by the transistor parameters, the orientation and the relative position of the metal wires. In the end, the

thermal coupling model was embedded into a commercial simulation tool. The simulation results showed that

S HE7:2019-10-29; EF5 HEE:2019-12-06

EeU R HEARPEREGEIIA (61804174) ; [ F TR L UUH B UL H (20172X02315001) 5 [ ZZ B TR L U5 B ot A
(201772X02101004)

EERE A4 BA993—), 5 QBUBD » SN KON AL o 1 5 75 1 g 48 i R B R AL i A 2
AT 1990—) 5 (U  TLJR g i A o 1 L BF 5 O 1y 4 o B R R AL . AR AR &
SEHESR (1975—) . L O L SN B BE A 1 L B9 B P50 O 1) S it T2 Al H BB ZI Bk . E@E1EE .



LR

Mo RUEE S SR A O A% TN O T A AR 5 A 2R A A 733

simulated value of the heat transfer ratio (i. e. ,

the process platform. The model accuracy was verified.
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Optimization of 40 nm MV NMOS Device with LDD Injection Process
for HCI-GIDL Effects

YAN Yichen', CAI Xiaowu', WEI Lanying®, CAI Qiaoming®, CAO Yang', DU Lin®
(1. Univ. of Chinese Academy of Sciences, Beijing 100049, P. R. China; 2. SMIC Integr. Circ. Manufact. Co. , Ltd. (Beijing) ,
Beijing 100176, P. R. China; 3. Anhui Jiyuan Inspection and Testing Technol . Co. s Ltd. , Hefei 230088, P. R. China)

Abstract: The balance optimization of HCI-GIDL effects of 8 V MV NMOS devices based on 40 nm CMOS
technology were studied. The influence of increasing LDD injection tilt angle and changing the second-step LDD
injection atom from P to As on the electrical characteristics of the device were analyzed. The test results showed
that both measures had good effect on the substrate current and off-state leakage current. The effects of LDD

injection process optimization on doping profile. electric field distribution and impact ionization intensity were

simulated with TCAD tool. The physical mechanism of optimization of the HCI-GIDL effects were analyzed.
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Abstract: Aiming at the new characteristics of MEMS in process and structure, a MEMS reliability prediction
method based on the failure physics method and the FIDES was proposed. Based on the analysis of the process
influence of MEMS, combined with the experimental data and the failure physics method, the overall failure
distribution function calculation method of MEMS under multiple failure mechanism was proposed. Then, based on
the FIDES basic failure rate prediction model, the reliability prediction model of MEMS was proposed. Finally, the
reliability prediction case of a type of MEMS high g micro-accelerometer was completed. The new characteristics of
MEMS and the multi-failure mechanism to MEMS were considered in the method. It could effectively solve the
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Research on Forming Shape and Mechanical Properties of CQFP
Package LLead Forming

Y1 Wenshuang, YE Da, ZHANG Yuming
(The 24th Research Institute of China Electronics Technology Group Corporation . Chongqging 400060, P. R. China)

Abstract ;

random vibration for its smaller pitch and heavier weight. At first, a variety of schemes of lead forming for CQFP

The devices packaged with ceramic quad flat package (CQFP) have higher probability of failure in

were designed. And all the schemes were analyzed with finite element method in the same conditions. Finally, by

comparing the advantages and disadvantages of various forming schemes. a better lead forming method was

proposed.
Key words: CQFP; random vibration; lead forming; forming shape; finite element analysis
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B OE: PEMASHS RS SRR SIT) fed 5 R 4 MOSFET(VDMOS) #) 4t 38 45 F 5% % (SEB)
A A AT T 45 AT AT L. A A Medici 244, 45 A A7 3] B AP 5545 & & SEB 208 31 /5 89 TR #8087 e &2
Fo X AR FREA LG E R RERE, 5 A%EREAN.SIT S VDMOS BB/ FEEF oA
580 V A= 660 V. EMAR AW & E A —10 V F,SIT 6985 FIE %2 5 ls B JE A 440 V,i2 & F
VDMOS % Wi 8F 230 V 916 4 JE;SIT & A& SEB & B¢ R B AR FRA A 10 ° A/pym, @
VDMOS % %4 SEB 2 5 B 69 A 8 i 22 4 4 10" A/pm, SIT £ 4t SEB 2 & % & 6 VDMOS £ A
FRGEH, REFR YV ILCHRIRE, 12 SIT AR 4T 7T X4 R EFEEA 530 V,
KR : HEBEMHKE: AR #% MOSFET; # 4 F 5 %2 5 ; Medici

FE S %S TN386 X HEEARIRED : A X EHS:1004-3365(2020)05-0755-06
DOI:10.13911/j.cnki. 1004-3365.190643

Comparative Study on Single-Event Burnout Effect of Buried-Gate Static
Induction Transistor and Vertical Double-Diffused MOSFET

CAI Hao'"?, ZHANG Xia®, WANG Bin®*, TAN Kaizhou?

(1. College of Optoelectronic Engineering » Chongqing University of Posts and ‘Telecommunications » Chongging 400065, P. R. China; 2. Science
and Technology on Analog Integrated Circuit Laboratory, Chongqing 400060, P. R. China; 3. The 24th Research Institute of China

Electronics Technology Group Corp. , Chongging 400060, P. R. China)

Abstract: The single-event burnout (SEB) of buried-gate static induction transistor (SIT) and vertical double-
diffused MOSFET (VDMOS) were compared and studied. The drain current response before and after SEB effect
and the minimum drain bias with SEB effect were simulated by using Medici Software. The results showed that the
normal breakdown of SIT and VDMOS devices was 580 V and 660 V respectively. Under the gate turn-off voltage
of —10 V, the critical drain voltage of SITs SEB effect was 440 V, which was much higher than the 230 V critical
drain voltage of VDMOS. The magnitude of the drain current when SEB effect occurred was 10 ? A/um and
VDMOS was 10 * A/pm. The buried-gate SIT had more advantages than VDMOS in anti-SEB effect. Similar
studies rarely reported in the literature. The buried-gate SIT sample was trial-produced, and the breakdown voltage
was 530 V.

Key words: SIT; VDMOS; SEB; Medici
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Gate Degradation Mechanism of 0. 25 pm GaAs pHEMT Under
High Temperature and Off-State Stress

MA Shihao', HUA Ning', ZHANG Liang', WANG Maosen', WANG Jia®
(1. Shanghai Institute of Aerospace Electronics Technology s Shanghai 201109, P. R. China;
2. Shanghai Academy of Spaceflight Technology , Shanghai 201109, P. R. China)

Abstract: The off-state gate leakage current of GaAs pseudocrystal high electron mobility transistor (pHEMT)
depends on the temperature and electrical stress environment. The effects of high temperature and electrical stress
on the Schottky properties of 0. 25 pm GaAs pHEMT were investigated. The reverse bias gate drain current of the
pHEMT was mainly affected by trap assisted emission mechanism and tunneling current mechanism. The model
was built to fit the gate leakage current curve at different temperatures. The results showed that the gate leakage
current was dominated by the tunneling current mechanism at normal temperature and the trap assisted emission
mechanism at high temperature. Furthermore, the gate leakage process with the change of stress time was
characterized under the high temperature stress, and the transition process of two mechanisms at different
temperatures was verified again according to the response time.

Key words: GaAs; pHEMT; gate leakage; leakage mechanism
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Abstract ;

transient reliability of silicon carbide MOSFET devices has become the focus of research. In this paper, the test and

With the wide application of silicon carbide MOSFET devices in the field of power conversion, the

characterization of 1 200 V SiC MOSFET transient reliability were researched. The failure mechanism of short
circuit and UIS was analyzed by building a universal test platform for short circuit and UIS test. Through the

repeatability test of commercial devices, the performance degradation of devices under two reliability tests was

studied, and the degradation mechanism of devices was analyzed reasonably.
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