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A Multi-Band Cascode LNA with Inter-Stage Matching Network
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, GAN Yebing"?*, LE Jianlian"**, YE Tianchun'"?
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Abstract ;

An inter-stage matching circuit for cascode structure was proposed, which could enhance cascode

amplifier’s noise performance, gain and high frequency stability. Applying the circuit, a low noise amplifier (LNA)

was designed and implemented in a 0. 25 pum GaAs process with input/output matching networks achieved off-chip.

Through reconfiguring components of input/output matching networks, the proposed LNA could be used in the

three frequency bands of 0. 7~1.1 GHz, 1. 6~2.1 GHz and 2. 3~2. 8 GHz. Measurement results showed that the

LNA had a gain of 2542 dB, 19.540.5

dB and 18 == 1 dB respectively in the three frequency bands mentioned

above, with a noise figure less than 0.6 dB, 0.7 dB and 0.9 dB respectively. And the LNA’s OIP3s were larger

than 30 dBm in the all three frequency bands. Therefore, the LNA possessed an application prospect for GSM/

WCDMA/LTE base stations and L/S band receivers.
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A High Precision RBCOT Loop for Low ESR Applications

JIA Liwei, XIN Yangli, LIANG Hua, FENG Jiefei, XU Jun, MING Xin,

WANG Zhuo, ZHANG Bo
(State Key Lab. of Elec. Thin Films and Integr. s Univ. of Elec. Sci. and Technol. of China s Chengdu 610054, P. R. China)

Abstract: A ripple-based COT implementation circuit for low ESR capacitors with fast transient response and
high output accuracy was proposed. Accurate small-signal modeling of control loops with voltage divider networks
was performed by an improved equivalent three-terminal switch model. While maintaining the fast transient
response capability, the first-order filtered signal of SW was used to generate the virtual inductor current ripple,
thereby the subharmonic oscillation could be avoided. The valley of the filtered signal was sampled through the
valley sampling circuit. The sampling circuit performed a refresh operation in every switching cycle, so accelerated
charging could be performed during power-on and transient phases. The enhanced ripple and valley sampling signals
were accurately superimposed on the feedback voltage terminal by the ripple superposition circuit, which ensured the
high output accuracy of the circuit. The RBCOT control loop was designed in a 0. 35 pm 18 V BCD process to verify
this method. Simulation results showed that the output voltage offset was within 1 mV in the input voltage range of
4.5~18 V. The control loop could quickly adjust for transient changes.

Key words: switching power supply; ripple based control; constant on-time; pulse width modulation
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A Canonical Hoffman Coding VLSI Architecture with Grouping Parallel

YE Shuai''?,DI Zhixiong'?, WU Wei'*,CHEN Jingwei'? ,FENG Quanyuan'?,
WANG Wengiang® , YU Xulin®
(1. School of Information Science and Technology s Southwest Jiaotong Univ. s Chengdu 611756, P. R. China; 2. Institute of Microelec. ,
Southwest Jiaotong University , Chengdu 611756, P. R. China; 3. Alibaba Group s Hangzhou 310052, P. R. China)

Abstract: A grouped parallel accelerated sorting VLSI architecture of Canonical Huffman coding based on the
state machine was introduced. Instead of applying the traditional serial sorting method, the parallel grouping sorting
method was used to speed up the calculation of frequency and code length. Finally, the purpose of accelerating the
coding was achieved by reducing the number of clock cycles. The architecture was synthesized by Synopsys Design
Compiler, based on SMIC 0. 18 um standard cell library. The experimental results showed that the encoding speed
increased by 165% compared to the architecture proposed in Ref. [1] when encoding 256 characters, and the

average compression rate was increased to 2. 78% in the worst case and 12. 24 % in the best case while 100 images of

different quality were compressed.

Key words: Canonical Huffman coding; VLSI architecture; image compression
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Design of an Ultra-Low Power Voltage Reference

YAN Miaomiao, JIAO Linan, LIU Youquan

(College of Information Engineering s Chang’an University » Xi’an 710064, P. R. China)

Abstract: A voltage reference was designed for ultra-low power linear regulator circuit. In this design, the

temperature characteristics of NMOSFET threshold were studied. The power consumption was significantly reduced

through enhancement / depletion mode voltage reference structure. Cascode structure was used to improve the

power supply rejection ratio (PSRR). A mixed-signal fuse trimming network was designed to optimize the output

voltage accuracy and temperature drift. The circuit was implemented in a 0. 35 pm CMOS process. The simulation

results showed that the reference voltage was 814 mV in a supply voltage range from 2.2 V to 5.5 V, and the

accuracy could reach +=1%. The temperature coefficient was 2. 52X 10 °/°C from —40 °C to 125 ‘C. The PSRR

was —99. 17 dB at low frequency, and the quiescent current of the reference reached 27. 4 nA.

Key words: voltage reference; ultra-low consumption; LDO; power supply rejection ratio
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A Low Loss Dual Half Bridge Driver Chip Based on Digital Logic Control

ZANG Yanfeng, CHEN Chang, CHANG Changyuan, LING Deqgiang, HAN Xiong

(School of Microelectronics » Southeast University , Nanjing 210000, P. R. China)

Abstract;

way symmetrical design was used, each of which could be individually controlled to enable, bootstrap and drive. A

A driver chip with integrated dual half bridge drivers and quad power switch was presented. A two

high precision reference source and LDO circuit was used, which had the functions of under-voltage deadlock, over-
voltage protection and over-temperature protection. The dead time control could avoid the direct large current of the
high side and low side power tubes. The boost design could turn the high side power tube to 5 V. which could
reduce the loss of the power tube itself and make its output reach 11. 90 V. The proposed circuit was fabricated in
TSMC 0. 18 pm BCD process. The tested results showed that a square wave signal with an output amplitude of

11.96 V/11. 95 V and a dead time of 60 ns/80 ns was obtained. The circuit’s static power consumption was as low

as 478 pA.
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An Adaptive Leading Edge Blanking Circuit Applied in

Primary Current Sampling
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Abstract ;

proposed. An adaptive leading edge blanking time signal was generated by this circuit according to different primary

An adaptive leading edge blanking circuit applied in primary-side regulation flyback converter was
peak current value, making the blanking time follow the primary peak current’s variation. On the one hand, the
primary side current information could be sampled more accurately by the proposed adaptive leading edge blanking
circuit, avoiding mis-sampling caused by the high frequency spikes when the switch turned on. On the other hand,
the static power of the current sampling circuit could be reduced by the adaptive leading edge blanking time at light

load. Simulation results indicated that the minimum leading edge blanking time error could be limited to 1. 5% , and

the maximum error was about 5% at different corners.

Key words: primary-side regulation; leading edge blanking; current sampling; self-adaption; flyback converter
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An LED Driver Chip Immune to Inter-Symbol Interference

SU Dong, FENG Quanyuan

(Institute o f Microelectronics s Southwest Jiaotong University s Chengdu 611756, P. R. China)

Abstract ;

transmission, an LED driver chip was designed to avoid inter-symbol interference (ISI) by adopting signal moat

In order to solve the problem of high bit error rate of single-line LED driver in multi-cascade

technology. The chip had three PWM drive ports, which could carry 256-level grayscale output as well as
automatically shaped and forwarded data to prevent data attenuation. By introducing the moat technology. the
adjacent data was isolated, and the delay error accumulation could be eliminated, thereby having avoided ISI. The
measured results showed that a low level was established between adjacent codes with a stable duration longer than

196 ps by the moat technology. Besides, the transmission characteristics were good at a transmission rate of 800

kbit/s. The designed chip was expected to be applied to large outdoor display screens.
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Optimization Design of a Protection Circuit for Power Supply Module

TANG Wanjun, LIAO Jianjun

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

Abstract: Reasons of transmitting false start in high temperature environments in the over current/short circuit
protection circuits that were used in the power supply modules were analyzed. The reasons were that the circuit
design parameters were unreasonable. During the process of power on, the state latch in the protection circuit would
be triggered by mistake and make the circuit go into the state of protection, so the power module could not be
powered on normally and start to work. Based on EDA simulation tools, a design scheme was optimized. R, was

reduced from 10 kQ to 5.1 kQ, R, was increased from 6. 8 kQ to 10 kQ, and C, was increased from 510 pF to 0.1

pF. The problem of false start in the protection circuit was solved effectively. The general design flow for high

Vol. 50, No. 2
Apr. 2020

reliability protection circuits was summarized, and precautions were given.
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Abstract: In order to meet the collision-free high-rate transmission of audio and video, images and other
complicated data, to meet real-time processing of the key control information, and to implement SpaceWire-
SpaceFibre networks construction in Spaceborne systems, a design scheme and implementation of SpaceFibre
interface with QoS characteristics was presented. The realized SpaceFibre interface supported SpaceFibre standard,
SpaceWire packet-layer protocol, bandwidth reservation, priority, and configuration of timeslot-scheduled QoS
mechanism. The timeslot-scheduled QoS supported 64 timeslots and synchronous update of system timeslot. The

collision-free and deterministic transmission of 4 kinds of service data could be implemented in SpaceFibre interface,

with link bandwidth utilization-rate more than up to 90%.
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Abstract: The A/D converters’ (ADC) calibration technology was a necessary means to improve the accuracy of
the A/D conversion. and it could be divided into analog calibration and digital calibration. Digital calibration
technologies were more effective and flexible than analog calibration technologies. In digital calibration, the error
code calculation was performed in the digital domain, so the accuracy requirements of analog circuits were
alleviated. Under the trend of small size of mainstream manufacturing process. many innovative calibration
techniques had been developed and widely used in the research of high speed, high precision ADCs, including radio
{requency direct sampling ADCs were analyzed. Based on the analysis and research of the main calibration techniques
used in the research of high speed and high precision ADCs in recent years, several high sampling rate and high
precision ADCs were analyzed. and digital calibration technologies were emphasized.
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Overview of GaN Power Device Gate Driving Circuit Technology
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(Power Integration Technology Lab s University of Electronic Science and Technology of China s Chengdu 610054, P. R. China)

Abstract :

traditional Si MOSFET as the high performance power system implementation in the future because of it’s low on-

The third generation wide bandgap semiconductor GaN transistors are expected to replace the

resistance, less parasitic parameter and high switch speed. The advantages of GaN devices are more obvious in high
voltage (HV) system over 400 V. GaN devices can achieve higher switching frequency and power density,
significantly improve the HV system efficiency, and are especially suitable for the trend of miniaturization of power
supply modules. The applications and key technologies of low voltage GaN system under 200 V were introduced
firstly, then the optimizations in HV system were analyzed. In view of the applications of HV system, the isolated
drive technology based on the coupling isolation of coreless transformer and the d-mode GaN negative voltage gate

drive scheme were introduced in detail. Finally, the applications of HV GaN systems in industry were summarized.
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negative voltage gate drive
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Abstract ;

growth, epitaxial layer transfer and microchip-level assembly. Silicon-based heterogeneous integration mainly refers

The current mainstream heterogeneous integration technologies include monolithic hetero-epitaxial

to the integrated circuit technology formed by integrating heterogeneous materials (devices) with a silicon material
as a substrate. It has first gained attention in military microelectronics research, and gradually expanded in the
civilian field. Silicon-based heterogeneous integration technology is in the early stages from chip-level integration to
transistor-level integration. There have been reports on transistor-level and sub-transistor-level integration. This
article focused on the frontiers of silicon-based heterogeneous integration technologies such as monolithic three-
dimensional integrated circuits (3D SoCs), terahertz SiGe HBT devices, ultra-high-speed optical interconnect
package-level systems (SiP), and monolithic integrated electromagnetic microsystems. It showed the development
trend of silicon-based heterogeneous integration technology and its significance in the development of military and

civilian communications and intelligent sensing technology.
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Abstract :

Moore’s law is coming to an end, and the development of IC has entered the

The latest CMOS process is gradually approaching the single atomic scale that means the era of
"More than Moore era". In the "More
than Moore era", IC will not end with the failure of "Moore's law", and IC technology driven by application-oriented
demand will present more vigorous vitality. Based on the background of the rapid rise of edge computing. Al, 5G/
IoT, etc. , the latest IC technology was introduced in detail, and its development trend from the aspects of
materials, devices, process, design, packaging, new theory and integrated innovation was analyzed. Finally, a brief

introduction and prospect of some frontier fields such as two-dimensional devices and quantum computing that may

have a disruptive impact on IC technology in the future was given.
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Analog Circuit Soft Fault Diagnosis Based on RS-PSO-SVM
Integration Classifier
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Abstract: An analog circuit soft fault diagnosis method based on rough set (RS)-particle swarm optimization
(PSO)-support vector machine (SVM) integration was presented to solve the problem of low accuracy of soft fault
diagnosis for analog circuit. Firstly, the rough set theory was used to reduce the dimension of analog circuit soft
fault feature information. Then, in order to improve the diagnosis performance of support vector machine classifier,
the particle swarm optimization algorithm was used to optimize the parameters of support vector machine. Finally,
different faults were identified. Simulations results on four opamp biquad high-pass filter showed that the proposed
method of analog circuit soft fault diagnosis based on RS-PSO-SVM integration was effective, and it had better fault
diagnosis performance than other commonly used methods.
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Fault Diagnosis Analysis of Power Electronic Circuits Based on
WOA-PNN Algorithm

WANG Xigian, GAO Xuelian, SHI Lipeng
(School of Electrical and Electronic Engineering s North China Electric Power University , Beijing 102206, P. R. China)

Abstract: In order to further improve the reliability of power electronic circuits, a method of optimized
probabilistic neural network (PNN) algorithm based on WOA (whale optimization algorithm) was proposed, and
the fault diagnosis was carried out for the power electronic circuits. The circuit model was established by Simulink
software, and the dc output in the circuit was analyzed by wavelet transform. The analyzed parameters were taken
as the eigenvalues, and the eigenvalues in the normal working state and fault state of the circuit were taken as the

training samples to input WOA-PNN for training. Simulation results showed that WOA-PNN algorithm could

diagnose and analyze the faults in power electronic circuits more accurately than PNN algorithm.

Key words: power electronic circuit; fault diagnosis; WOA; PNN
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W OE: MAETAFEA0.05 pm 9E AR, N TEMEETRHH I FE VDMOS E469 4T
B, ARERNF AL T RHATROKBETRERNERTOESH O H, X B HE
VDMOS 449 SEB# 54 A NPN A A% AR BT —Fref £ NPN A, 5Fi@ 4 & 2R
K. AEFHIE VDMOS EHELETRAT XA RREBEL RGBT, ZREW. &8 B
Xt A 13589 SEB A5 TCAD 45 A4 R &5, ZAER T 2R T3 % VDMOS £ 14+
SEB & M oM fe b M, AFRIEH I FE VDMOS BH LB R IFNRET —F 8 LA RN
KT HE VDMOS B4; £4F 1%, wfE NPNEA; #ARK v 3
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DOI:10.13911/j.cnki. 1004-3365.190355

A Distortion NPN Model for Evaluating SEB Effect of Power VDMOS

FENG Xiaojia', TANG Zhaohuan**, YANG Fashun’, MA Kui’
(1. Chongqing College of Electronic Engineering » Chongqing 401331, P. R. China;
2. The 24th Research Institute of China Electronics Technology Group Corp. » Chongging 400060, P. R. China;
3. College of Big Data and Information Engineering » Guizhou University » Guiyang 550025, P. R. China)

Abstract: A cylinder with a radius of 0. 05 um was used to simulate the particle track of single event radiation in
power VDMOS devices, and the number of newborn electrons and holes produced by radiation in the cylinder had
distributed in accordance with Gauss distribution along the radius direction. Because the SEB effect of power
VDMOS devices was directly related to parasitic NPN transistors, a distorted NPN model was proposed, and an
analytical expression of the safe drain bias voltage of power VDMOS devices under single particle radiation was
derived by reasonable assumptions. The results showed that the SEB threshold calculated by the proposed
expression was in good agreement with the TCAD simulation results. The model could be widely used in the
analysis and evaluation of SEB effect of power VDMOS devices. It provided a simple and inexpensive method for the

selection and evaluation of radiation hardened power VDMOS devices.

Key words: power VDMOS; single event burnout; distortion NPN model; electric field in depletion region
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Design of TSV Redundant Structure with Diagonal Hexagonal Shape

SHU Yue', LIANG Huaguo', ZUO Xiaohan', YANG Zhao', JIANG Cuiyun?, NI Tianming®"*
(1. School of Electronic Science and Applied Physics s Hefei University of Technology » Hefei 230009, P. R. China;
2. School o f Mathematics , Hefei University of ‘lechnology s Hefei 230009, P. R. China;
3. College of Electrical Engineering » Anhui Polytechnic University » Wahut s Anhu 241000, P. R. Chinas
4. Key Lab. of Adwvan. Perception and Intelligent Control of High-End Equip. s Ministry of Education s Wuhu s Anhui 241000, P. R. China)

Abstract: Vertical interconnection of 3D chips via through-silicon via (TSV) was considered to be a great boost
to the semiconductor industry, but TSV was prone to various kinds of faults during manufacturing, which led to the
reduction of the yield of 3D chips. To solve this problem, a novel diagonal hexagonal redundancy structure was
proposed to repair the TSV fault. The experimental results showed that the repair rate for uniform faults was
always above 99% , while the repair rate for clustered fault was similar to that of router-based structure and higher
than that of ring-based structure. In addition, the area overhead was reduced by 1. 64 % and 72. 99% compared with
that of the ring-based and router-based structure, respectively. In terms of time overhead, this structure was
shortened by 62.55% compared with the router-based structure. The repair path length of this structure was
30.81% and 39.4% lower than that of router-based and ring-based structure, respectively.

Key words: 3D IC; TSV; redundant structure; repair rate
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A Differential Tunable Active Inductor with High Q Value and
Independent Adjustment of Operation Band

ZHANG Yin, ZHANG Wanrong, XIE Hongyun, JIN Dongyue, NA Weicong, XU Shu, YANG Xin

(College of Microelectronics s Faculty of Information Technology s Beijing University of Technology » Beijing 100124, P. R. China)

Abstract: A novel differential tunable active inductor (DTAID) with high Q value and independent adjustment of
operation band was presented. The adoption of the multiple common source-common gate regulated structure made
the DTAI have low equivalent series resistance and high Q value. The adoption of the multiple common source
negative feedback structure made the DTAI have low equivalent parallel capacitance, high self-resonant frequency
and wide operation band. By tuning the transconductance of the positive transconductor, the tuning of operation
band was realized. Simultaneously, by adjusting the transconductance of the common source transistor in the
negative transconductor, the impact of the frequency tuning on the Q factor was mitigated, therefore the band
independent adjustment relative to Q value was realized. The performance verification results showed that the peak
Q value was as high as 1 143 and the inductance value was up to 154 nH at the operation frequency of 5.9 GHz.
Meanwhile, when the operation band was tuned from 6.1 GHz to 7. 7 GHz, the peak Q value was varied from 1 162
to 1 120, and the Q variation was only 3. 6% compared to the variation of operation band of 26. 2%.

Key words: active inductor; high Q value, wide band; independent adjustment
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Effect of Thermal Light Source and Homogenous Magnetic Field
on Graphene Resistance

LI Longfei, HU Jiayang, LI Fangqing, WANG Debo
(College of Electronic and Optical Engineering & College of Microelectronics , Nanjing University of Posts and Telecom munications ,

Nanjing 210023, P. R. China)

Abstract: The effect of thermal light source and homogenous magnetic field on graphene resistance were studied.
The photo-induced adsorption was first analyzed. Then the Drude form was used to establish the relationship
between the temperature and the resistance. The critical phase transition condition of graphene from metallic state to
insulation state in homogenous magnetic field was confirmed by using Hubbard model and perturbation theory.
Experimental results showed that the resistance of graphene decreased from 38. 44 Q to 33. 48 Q in the thermal light
power range from 0 to 0. 88 mW. In the homogenous magnetic field, the resistance of graphene increased from
38. 44 Q to 44. 24 Q in the magnetic intensity range from 0 to 122. 70 mT, which proved that there was a good linear
relationship between the magnetic field strength and the graphene resistance. The study had certain guiding
significance for graphene in the field of conductive coating, anti-corrosion coating and lithium ion battery.

Key words: Hubbard model; quantum hall effect; photo-induced adsorption; graphene
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Effects of Annealing Parameters on Electrical Properties of Ferroelectric
TiN/Hf,Zr,..0,/TiN Thin Film Devices
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Abstract: TiN/Hf,Zr, . O,/TiN devices with Zr contents of 0.134 and 0.156 were prepared by magnetron
sputtering and annealed under different conditions. The effects of annealing temperature and time on the current,
polarization, and cyclic properties of the devices were investigated. The changes of the device characteristics with
annealing conditions were explained by means of microstructure characterization. On this basis, the suitable
annealing conditions for the preparation of Hf,Zr,, O, films by sputtering were obtained. According to the
experiment results, ferroelectricity of TiN/Hf,Zr, ,O,/TiN devices were not achieved by annealing below the Curie
temperature of hafnium oxide. The TiN/Hf,Zr;, O,/TiN device with 15. 6% zirconium atom ratio anncaled at
600 ‘C for 50 s revealed excellent properties in leakage current and polarization. Proper prolongation of annealing

time would improve the device performance.
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Study on the Influence of Lateral Resistance Region on the
IGBT Overcurrent Turn-Off Capability
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Abstract: Three different lateral resistance region structures were designed for the problem of burning failures of
insulated gate bipolar transistors (IGBT) in the overcurrent turn-off test. To analyze its failure mechanism and
study the influence of different lateral resistance regions on the overcurrent turn-off capability, device models of
IGBT were established and overcurrent turn-off processes were simulated by using Sentaurus TCAD tools. The
results showed that lateral resistance regions of different lengths had an affect on hole extraction efficiencies and
current density distributions by comparison and analysis. When the length of the lateral resistance region increased
to a certain value, the overcurrent turn-off capability of the device could be greatly improved, and the burning failure

could be avoided.

Key words: IGBT; overcurrent turn-off; burning failure; lateral resistance region
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Study on Extraction Method of Base Current Ideal Factor Using Matlab
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Abstract: Matlab numerical analysis, coupling with base current components in polysilicon emitter bipolar
transistors, was adopted to illustrate the basic principles and mathematical methods in exact base current component
extraction in detail. This method was employed to extract and analyse the base current component with different
ideality factor and the variation trends in high forward current stressed polysilicon emitter biapolar transistors. The

electrical parameters degradation characteristics and mechanisms were also discussed. This ideality factor extraction

method was widely appropriate for various bipolar transistor technologies.
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A Low Noise Active Inductor with Independently Adjustable
Inductance Values

XU Shu, ZHANG Wanrong, XIE Hongyun, JIN Dongyue, NA Weicong,

ZHANG Yin, YANG Xin
(College of Microelectronics s Faculty of Information Technology s Beijing University of Technology s Beijing 100124, P. R. China)

Abstract: Based on the gyrator-capacitor principle, a novel low noise active inductor with independently
adjustable inductance values was proposed by combining gyration capacitance, adjustable feedback resistor,
compensation capacitance and noise cancellation branch. The inductance value could be adjusted by changing the
value of the gyration capacitance between the positive transconductor and negative transconductor. At the same
time, the changes in Q value when adjusting the inductance value could be compensated by adjusting the adjustable
feedback resistor between the positive transconductor and negative transconductors and by adjusting the
compensation capacitance between the pseudo differential pairs, therefore, the inductance value with independent
adjustment relative to Q value was achieved. The noise of the active inductor was reduced by the noise cancellation
branch. The verification results showed that when the three external bias voltages were adjusted cooperatively and
the peak value of the inductance changed by 175.49% , the variation of the Q peak value was only 4.88%. The

active inductor also had a low noise, and the input referred noise current was less than 45 pA « Hz '? at the
frequency range from 0 to 6 GHz.
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Abstract :

sustained and constant voltage electric stresses was studied. An AlGaN/GaN HEMT device was fabricated, and the

The degradation mechanism of AlGaN/GaN high electron mobility transistor (HEMT) under different

constant voltage on-state and off-state stresses were applied to the device respectively. The trap generation law was
explored by comparing the important parameters related to the DC characteristics of the device. The experimental
results showed that under the on-state stress. due to the hot carrier effect, the threshold voltage of the device

appeared positive drift, and the peak transconductance decreased. Under the off-state stress, due to the reverse

piezoelectric effect. the threshold voltage of the device appeared negative drift.
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Analysis on Applicability of Internal Residual Gas Detection Correction
Factor for Small Cavity Component

QIN Guolin, ZHU Chaoxuan, LUO Jun, TAN Xiaohong

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

Abstract :
which was proposed by GJB548B-2005 had been analyzed. The corrected coefficient (1) was introduced into the

Applicability of the correction factor for the internal residual gas detection of small cavity components

expression of correction factor. Meanwhile, three packaging shells with different volume of inner cavity were

chosen, and they were sealed with a certain content of standard gas sample. These devices were tested and modified
under the same conditions. The values of A were calculated by comparing the standard sample and correction results.
Based on the corrected data processed in Matlab, the results showed that the measured value of vapor content tended
to increase and disperse with smaller volume, and it exhibited a monotonic decline. The correction factor was
applicable at 0. 001 ~0.01 cm® volume of inner cavity. However. when the volume of inner cavity was further
reduced, the problem of applicability of the correction factor would arise.

small cavity component; internal residual gas detection;; correction factor; applicability analysis
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A Weak Delay Test Scheme Suitable for PUF Reliability Improvement

JIANG Yue', LIANG Huaguo', YING Jianfeng', ZHOU Kai', MA Gaoliang',
JIANG Cuiyun®, LU Yingchun', HHUANG Zhengfeng'
(1. School of Electronic Science & Applied Physics, Hefei University of Technology » Hefei 230009, P. R. China;
2. School of Mathematics, Hefei University of Technology . Hefei 230009, P. R. China)

Abstract: Physically Unclonable Functions (PUF) are impacted by environmental variations and aging which can
reduce their acceptance in identification and authentication applications. Prior approaches to improve PUF reliability
include better structure design, post-processing error correction, and mismatch selection. But these solutions are
with high cost in terms of test time and design overheads. So a stability test scheme was presented. By identifying
and filtering out the mapping unit that made the PUF results unstable, and mapping selectively to the appropriate
slice, a low resource overhead, highly reliable SR-Latch PUF was implemented on the SRAM type FPGA. The
experimental results indicated that the PUF unit was mapped compactly into a slice with lower resource overhead.
When the temperature fluctuated from 20 °C to 80 ‘C and the voltage varied from 0. 8 V to 1. 2 V, the tests repeated
many times suggested that no unreliable PUF bits were detected on the three FPGA platforms, and the reliability
was 100%.

Key words: PUF; reliability; FPGA; hardware security
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Abstract ;

packaging structure to meet the requirements of product in mechanical shocking and vibrating, harsh environment,

In the design of highly reliable microcircuit module, the potting process was adopted usually in the

heat exchanging, insulation, etc. A typical stress failure case of certain potting module was analyzed. A method
was proposed to investigate the matching and suitability between the potting process and product structure design,

and it was verified by simulation and test. This method provided a theoretical guidance and technical support for the

subsequent study on the matching between the potting process and the product structure.
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