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A Multiband Low Noise Amplifier Based on Tunable Active Inductor

ZHANG Zheng, ZHANG Yanhua, HUANG Xin, NA Weicong
(Faculty of Information Technology s Beijing University of Technology s Beijing 100124, P. R. China)

Abstract: A multiband low noise amplifier (MBLNA) based on high performance tunable active inductor (TAI)
was studied. At amplifier stage, the frequency selection network was constructed by the TAls with tunable
inductance and Q value, and by the variodes with tunable capacitance. It could selectively amplify the signals in
different frequency bands in conjunction with common-emitter common-base amplifier circuit. At input stage, the
common-emitter amplifier circuit with input inductor in series and emitter inductor negative feedback was employed
to realize the broadband input matching. At output stage, the common-emitter amplifier circuit was used to meet
output matching and high gain of MBLNA. Furthermore, the current reuse of output stage and amplifier stage
reduced power consumption of LNA. Based on WIN 0.2 pm GaAs HBT process library, the performance of
MBLNA was verified by ADS. The results indicated that the MBLLNA could operate at 1.9 GHz, 2.4 GHz. 3.4
GHz and 5.2 GHz, the voltage gain S, at above bands reached 27.2 dB, 25.5 dB, 21.6 dB and 17.4 dB
respectively, the noise figures (NF) were in the range of 1. 3 dB~5. 2 dB, the good input and output matching was
achieved, and the power consumption was only 17.5 mW.

Key words: LNA; tunable active inductor; multiband
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A Novel Low Power Radiation Hardened SRAM Memory Cell

HUANG Zhengfeng', LI Xueyun', YANG Xiao', QI Haochen', LU Yingchun', WANG Jian’an®,
NI Tianming®, XU Qi'
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Abstract: A radiation hardened 12T SRAM memory cell was presented. The stack structure composed of NMOS
tubes was adopted to reduce power consumption, and the single event upset characteristic was used to reduce
sensitive nodes, thus achieving good reliability and low power consumption. Hspice simulation results showed that
the proposed memory cell could fully tolerate single node upset, and partially tolerate double node upset with a ratio

of 33.33%. Compared with other ten memory cells, the area overhead of the proposed memory cell was increased

by 3.90% on average, and the power consumption, read time and write time were reduced by 34. 54 %, 6. 99% and

26.32% on average. The circuit had a large static noise margin with good stability.
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A High Performance Sub-Threshold CMOS Voltage Reference

WANG Yuanfei, LUO Ping, YANG Jian, TANG Tianyuan, YANG Bingzhong
(School of Elec. Sci. and Engineer. s Univ. of Elec. Sci. and Technol. of China s Chengdu 610053, P. R. China)

Abstract: A high performance sub-threshold CMOS voltage reference was designed in a 0. 18 pum CMOS process.
A voltage subtraction circuit working in the sub-threshold region was proposed, which adopted the gate-source
voltage difference of two transistors with different threshold voltages as the voltage reference output. At the same
time, the proposed voltage subtraction circuit could well eliminate the influence of the power supply voltage change
on the output reference. The post-simulation results showed that the voltage reference designed in this paper had a
linear sensitivity of 0.053%/V ~ 0.121%/V in the supply voltage range of 0.55 ~ 1.8 V, the temperature
coefficient was 9.5X 10 ¢/°C ~3.49 X 10 °/°C in the temperature range of —20 C ~80 °C, the power supply
rejection ratio was —65 dB@100 Hz, and the power consumption was 3.7 nW @tt, 0.55 V. The chip areca was
0.008 2 mm?*. The circuit was suitable for low power applications such as energy harvesting and wireless sensors.

Key words: CMOS voltage reference; voltage subtraction circuit; sub-threshold region; low power application
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A High Speed Sample and Hold Circuit Using L.ow Threshold Technology

GUO Liang, ZENG Tao, HUANG Feilin, LEI Langcheng, SU Chen, LIU Fan, LIU Luncai

(The 24th Research Institute of China Electronics Technology Group Corp.

Abstract ;

flip-around architecture was used for S/H circuit.

Chongqing 400060, P. R. China)

A high speed sample and hold (S/H) circuit using low threshold technology was presented. Capacitor

Gate-bootstrapped switch technique was used to improve

linearity. Bottom-plate sampling technique was adopted to reduce charge injection effect. The proposed amplifier

and the traditional telescopic common-source common-gate amplifier had the same circuit structure. What’s the

difference was that the proposed amplifier used a low threshold technology with the advantages of high gain and

bandwidth by adopting low threshold device compensation based on a specific process, and it improved the sampling

rate of the sample-and-hold circuit. The circuit was designed and fabricated in a 0. 18 pm CMOS technology, and

the sampling clock frequency was more than 125 MHz,

The simulation results showed that SINAD was 90. 91 dB,

SFDR was 91. 45 dBc, and the chip area was 0. 8 mm 0.5 mm.
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An Inductorless VHF Wideband LNA with Noise Cancellation Structure

WANG Zijian, HUANG Jiwei
(School of Physics and Information Engineering s Fuzhou University s Fuzhou 350108, P.R. China)

Abstract :

sampling (DRFS) receivers at VHF was designed. In order to solve the problems of large area and difficult

Based on a 0.18 pm CMOS process, a wideband low noise amplifier C(LNA) applied in direct RF

integration caused by using inductor at VHF, an inductorless structure was adopted, so the circuit had the function
of single input and double output. In order to reduce noise, a noise cancellation structure based on cascode negative
feedback was adopted. The post-simulation results showed that the whole circuit’s input matching parameter S,
was less than —15 dB, the output matching parameter S, was less than —12. 6 dB, the gain was 25. 22~ 25. 39
dB, and the noise factor was less than 1. 927 dB within 30~300 MHz. The Layout size was 204 pm X365 pm.

Key words: VHF; inductorless structure; noise cancellation; wideband LNA
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A High Frequency Differential Active InductorUsing LC Resonance Circuit

WAN Hezhan, ZHANG Wanrong, XIE Hongyun, JIN Dongyue, NA Weicong,
ZHANG Sijia, ZHANG Zhao

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

Abstract: A new type of differential active inductor based on LC parallel resonant circuit was proposed, which
could achieve wide operating frequency band, high Q value, large inductance value and tunable performance. The
LC resonant circuit was composed of passive inductor and variable capacitor of MOS transistor, which reduced the
equivalent series resistance and equivalent shunt capacitance, and enlarged the working frequency band while
increasing the inductance and Q values. The simulation results showed that the inductance value was greater than 26
nH and the Q value was greater than 138 at 2~ 7.6 GHz for the new differential active inductor. The inductance
value was up to 130 nH, and the Q value was up to 418 at 7. 6 GHz high frequency. so this inductor achieved high Q
value and high inductance at wide operating band range. Compared with traditional differential active inductors and
single-ended active inductors with LC resonant circuit, the performance of this new differential active inductors was
better.

Key words: active inductor; LC parallel resonance; wideband; high Q value
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An Adaptive Timing Circuit for Wide-Band Application

ZHAO Zhong, LUO Ping, LIU Lei, LIU Junhong, YANG Bingzhong
(State Key Lab of Elec. Thin Films and Inter. Dev. . Univ. of Elec. Sci. and Technol . of China s Chengdu 610054, P. R. China)

Abstract: To solve the problem of narrow operating frequency of traditional adaptive on-time control DC-DC
converter, an adaptive timing circuit for wide-frequency application was proposed. Based on the DC-DC converter
with PLL modulation, the current of the oscillator was introduced into the timing circuit through a full CMOS
current multiplier. The center frequency of the timing circuit could follow the frequency of the oscillator, so the
adaptive on-time control DC-DC converter could work in a wide frequency range. The adaptive timing circuit was

simulated by 0. 18 um BCD technology. The results showed that the frequency range of the DC-DC converter using

the adaptive timing circuit was 0. 27~3 MHz.

Key words: adaptive timing; phase-locked loop modulation; broadband application; CMOS current multiplier
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A Dynamic Regulation Leading Edge Blanking Circuit

DENG Chengda, LUO Ping, TANG Tianyuan, WANG Qiang
(State Key Lab. of Elec. Thin Films and Integr. Dev. s Univ. of Elec. Sci. and Technol . of China s Chengdu 610054, P. R. China)

Abstract: Based on topological structure of primary side feedback flyback converter, a dynamic regulation leading
edge blanking circuit suitable for PWM,PFM regulation mode was proposed. First, when the system was working
in PWM or PFM mode, the output current information and the system operating frequency were detected
respectively to generate the dynamically regulated front blanking signal, which avoiding the miss-sampling of knee
voltage caused by high frequency oscillation of the auxiliary winding. Secondly, the front blanking time was
dynamically adjusted to reduce the power consumption of the lap sampling circuit in the full load range. The
designed sampling circuit could obtain the output current information and the working frequency information of the
system, which avoiding the miss-sampling of the knee voltage caused by the nonlinear adjustment of the blanking
time when working conditions of the flyback converter were changed. The circuit was designed in a 0. 18 pm BCD
process. The simulation results showed that the minimum error of dynamic regulation leading edge blanking time
was 4%.

Key words: flyback converter; PWM/PFM regulation mode; knee voltage; leading edge blanking;
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A MASK Modulation Circuit Based on Distributed Amplifier

HUANG Changhua, ZHANG Ying, LIU Kai, MA Qian
(1. College of Elec. and Optical Engineering & College ofMicroelec. , Nanjing Univ. of Posts and Telecommun . » Nanjing 210046, P. R. China;
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Abstract :

pm CMOS process. By using the structural characteristics of distributed amplifier, a set of switches were added to

An octal amplitude shift keying (ASK) modulation circuit working at 10 GHz was designed in a 0. 18

change the signal transmission path and control the amplitude and phase of the output signal, and the octal
amplitude shift keying modulation of the signal was realized, which effectively improved the frequency band
utilization of the signal transmission. The simulation results showed that the data rate of the modulation circuit

could reach 3 Gbit/s with the carrier frequency of 10 GHz, and the energy consumption per bit was 12 p]. The

average power consumption was 36. 35 mW.
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Design of a PWM Buck DC-DC Converter with Segmented Output

YUAN Jun, ZHOU Yi, MAO Dingchang, CHIO U Fat, WANG Wei
(College of Optoelec. Engineer. / Int. Semicond. College, Chongging Univ. of Posts and Telecomm . » Chongqing 400065, P. R. China)

Abstract: In order to solve the problems that the conversion efficiency of PWM DC-DC dropped sharply at light
load, a PWM DC-DC circuit with a segmented output stage was proposed, which was used to optimize the
conversion efficiency of light load. A load current detection circuit was introduced to sample and detect the output
current. When the load was heavy, all power MOSFETSs were output at the same time. When the load current was
reduced, the power MOSFETSs were turned off from the first stage to the second stage gradually, until the smallest
size power MOSFET was only working in the lightest load. The simulation results showed that within a load range
of 1~200 mA, the conversion efficiency of the proposed DC-DC converter changed more smoothly. At the light load

of 1 mA, the conversion efficiency of the circuit was 81%.
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Design of a Low Power and Low Delay DNU-Tolerant Latch

GUO Xinzhen, YANG Xiao, GUO Yang
(School of Electronic Science and Applied Physics, Hefei University of Technology s Hefei 230009, P. R. China)

Abstract :

nodes of the latch becomes shorter and shorter. Due to the charge sharing effect among internal nodes., single event

As the feature size of the integrated circuit devices is reduced further, the distance among the internal

upset (SEU) affected nodes that frequently occurred in the space radiation environment have expanded from single
nodes to double nodes. A new hardened latch structure which used the inherent hold property of the C-element was
proposed in this paper. A complete tolerance to single node upset (SNU) and double node upset (DNU) was
realized. HSPICE simulation results showed that, compared with other similar hardened designs, the power
consumption of the proposed latch had decreased by 34.86% on average, the delay had decreased by 59% on
average, and the power delay product had decreased by 67. 91% on average. PVT analysis showed that the proposed

latch structure was not sensitive to the changes in voltage., temperature and manufacturing processes.
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Abstract :
presented. A SiP ESD protection circuit was realized by using TVS diodes to construct a reasonable ESD current

discharge path. The anti ESD capability of core chip was improved from HBM 2 000V to 8 000V. Compared with

A kind of electrostatic discharge (ESD) protection technology using system in package (SiP) was

the on chip ESD protection technology. the SiP ESD protection technology could significantly improve the ESD

ability, shorten the design cycle, and be compatible with the original chip package size, which could be widely used
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in the product of SiP circuit.
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A Low Loss High Isolation Millimeter Wave SPDT Switch

PENG Xiong', LIU Tao**, CHEN Kun**, QIAO Zhe'

(1. Chongqging Acoustic-Optic-Electronic Co. » Lid. of China Electronics Technology Group Corp. ., Chongqing 401332, P. R. China ;
2. Chongqing Southwest Integrated Circuit Design Co. , Lid. , Chongqing 401332, P. R. China;
3. The 24th Research Institute of China Electronics Technology Group Corporation ,Chongging 400060, P. R. China)

Abstract: A symmetrical SPDT switch working at 28 GHz was designed in a 55 nm CMOS process. The series-
parallel structure was used to realize high isolation. The LC impedance matching was carried out by the switch
inductor composed of MOS transistor and inductor, so as to achieve low insertion loss and small chip area. The
body-floating technology was used to improve the insertion loss and linearity. The simulation results showed that
the insertion loss of the SPDT switch was less than 1. 7 dB, the isolation was more than 30 dB, the return loss of
the input and output was less than —20 dB, and the input 1dB compression point was 12 dBm. The chip size was
240 pm X180 pm.

Key words: SPDT switch; switching inductor; body floating; CMOS process
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An Easily Blowing and Highly Reliable Silicided Polysilicon
Fuse Trimming Circuit

ZHANG Lin. LI Jing. FU Dongbing. WAN Xianjie. DING Yi
(The 24th Research Institute of China Electronics Technology Group Corp. s Chongging 400060, P. R. China)

Abstract :

calibrate the integrated circuits to assure the circuit’ s performance stability at PVT corners.

Polysilicon fuses are one time programmable non-volatile memory elements which are allowed to
Based on the
improvement of a traditional architecture of fuse trimming circuit, a kind of highly reliable silicided polysilicon fuse
trimming circuit under normal blowing voltage was designed, which benefited from low power consume, easy to
expand and strong versatility. This fuse trimming circuit was fabricated in a 0. 25 pm CMOS process. The tested

results showed that, under 3.3 V blowing voltage, the fuse trimming of 14 bit DAC’s high 31 thermometer current

sources was successful.
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Abstract ; Synchronous mutual exclusion between different data is an important factor affecting the
communication between multi-core processor cores. In order to improve the communication efficiency between
different data nodes, reduce the delay of communication, and reduce the loss of data transmission, combining
Adaptive Random Early Detection ( ARED) algorithm and Binary Exponential Backoff (BEB) algorithm, a
management allocation method of synchronous mutual exclusion that was combining software and hardware was
proposed. The feasibility of the two algorithms was analyzed by Matlab modeling, and the synchronous mutual
exclusion management allocation method was transplanted to the ZYNQ7000 development platform for simulation
testing. The test results showed that the communication mechanism had a lower packet loss rate and delayed time,

which improved the efficiency of overall transmission and reduced the delayed time of communication process.

Key words: synchronous mutual exclusion; ARED algorithm; packet loss rate; delay

SECEE AL B IE S, X T SRR
0o 3 = e AR B0 DL AT 280 S T S IR e e ) 2
T AR PRI [ — I 2 1 A A e

TE LA R P T 1) A 2 4T M B VR IR 2 v A 0 R A R IR S

YR EH9:2020-10-10; Ef5 B #1:2020-11-14
EE&THE:HEXAAR =S T H(61704161)
EFE R A BEQ994—) , B QOUIE) T IR B L B0 55 A= L 0F 52 18] O 0 4 Bl Al 5 53T

sk F1968—) e (BUIR) S LA BEA TR U . A 3 4 il rln 5 T 3 A B T4

T (1964—) , B (DU WL AR EELT N 1+ B2, N SE B B B R TP T4, @E1EH .



226 B HES . — 2 KR IR 5 R BB 5 B

2021 4F

4B AR AIL M LA AL 220 S IR AT U AR A
B BR O AT XA R TE TS [ 5 ) e 5
FRMA TR . W R E A A XY Bk
RED 8.9k \BEB Bk 55, SCk[2 48 iy 77— 5
TR b E i Do 4 B e SR L A SR 0o L S
BRC3 T4 — A B ZE M 2% MAC J2 H iy BEB 9%,
SCERCA BRI T —Fh s S N AE A HUE L e T3k
R I R S (L T R A

BEXT bR ] B, A SO T — 22 O A A
R B E o RSN W) e A R B Y
PHFEIRSE Wit T — b R 1 45 5 1Y R 48 R A I
MU, 454 ARED %%k \BEB Bkt 1745 2 i .

LES 1A T BEB & ¥ ARED & A58
B, AR T RS LR Sy B AL SE A A 5 5 2 Yl
F Matlab 44 xd w5 FD Sk R AT @A 4T 5 58 3 1 44
T RS LR Ay EE AL 55 P R SR Y BE NS L 5 2R

LRI,
1 E¥EFEEZNF

1.1 BEBEZEMIH

BEB 548 i Sh & PH 52 0 CW O 28
W VI AR LSy . Y A P ZE T L T RUAE (O,
CWINBENLZE T 1 ABF B, BEAT 1R 45 F , BEAR & A=
eGSR, Y CW /N, AT 5 )R R 1R A
R Vi B 0 SRR B T 4, (R CW L fIRET 5 g
AR 3R IS ) 3 e, Ok A B R B A7 i E R B . 24
CW B R, 5 g 0] 38 i i) o 4, 850 408 12 i i ) 384
fin. PO, CW AR Y 38 0y %, 20 31 JkE I [1] 2%
SR B 5 a5 AT AR AR R A7 25 [ 3R G0 0k
AT CW A% JFE S BEB HR . R s i Ik
P H] BEB R 3a fr i D CW, L U CW, =2
CWosi=1,2....ym, 279 SR 22 58 55 7 4
K1 TR,

k] BEB B89k I, 38 2o 520 4 B 92 A7 90 E 1E
B B AT 5 G i 1 BEAR A b il R[] A U

RS, TS o AL dE 2 ANk oy 5, Bk
mr.
MU RE ST R E R N .
ICWZaCWmm(rand*L) (@D
Ny

A, aCWo HILET A CW BRIAE, rand M [1.1,
1. 5 JNBEBLEL, N Ry & 2 )7 8= .

TAOEF R (5 5 T 45 R
BT S AL

A

HHEHABA PONLAREESTR XA IR HEAL A
Frifite ik AT BB AT BB fo A
HHOLNAE | RO ALY
FIRGH FIRGH

K1 297 SR = s R B
AT ECE LI & K B CWAE R .
aCWmm(rand*L) , AQ=Qr
AQ
SCW= (2)

1
aCW . (randJrE) s AQ<Qr

A, AQ M Y HITHE 2 . Qr NI R 2 .

FIA AQ M Q-+ Jm » BE S W S i PR BT N B Hle 17 A
SR IL . Y AQ=Qr I, RN A L H A
A KA AT b 5 T T 6F 4 R B A A%
Fe A A
1.2 ARED Eix#ys£

ARED 53 Il oo e 0 3 752 B U5, AR 90 ) 2 v
10 S IRF 3 7 Al P 2 BA S R i B ZE B 23
R AR 3 . e 36 S R, DT I T AR 3B R L
AP T RIEAE R

2 RS I B T A e ) B I i ST R SR e
XEASSF KB L, JF S 2 A FSE B S5
/RSB R Lo » T K BAIUE N L) HEEE L 23 HT
ZAME . & Lo/DT Lo BB SF S BB AR
S AN ZE L ZFBRIN 054 Ly KT Lo » UL
S 24 BA A K B2 e 2 e R PR BE % SR IR T,
BHL 1k )5 2 Bls 2 A BABIAL BT o 45 Lo <<Low <L »
ZHRP N

0,LWw<Luyn
P=1:1,L..2L . (D)

Fi2 10 HE 5 X AG I 381 fr B B St 5 . M Lo
L <L o B MR SCHR [ 6 ] 090 F 58 7 16 7 g it
P S5 HEE P, 53 A X EIEE count H XK,



5 2 3

MORESE . —Fh 2B R AP L A BAIL D Y S5 227

Py SBRREME P Lo Lo B R.PHE L, A7
KELMEHW K, PS5 PR N.
L.—L..

PI):sz\xxm 4
_ P,
Pil—countXPl, (%)

Sk ¥ v AL A 5 B R ML X Py aE AT 0t
P oo AN [ 2 AR 5 1717 38 2o S04 L, T Ak 30
PEATHE B 3 . AE [ Lo » Lo JYE B KT 20 3 AN X
. 5 A (Lo s Lo ) [ Lot s Loz J o (Lo s L J o

LK I 7 3k 2 WIR L 78 [ Lo Lo ) UK
By, Uk B B R B L IS S8 P IR L,
TE (L s Lo J S Ul BTECHE 25 20 BEORSF 75 > 15 K
P s RIUE Lo ZE[ Loy s Liw JW o P B Y 5C R
Kh.

PowXasLo €[ Lo sLot)

Puo=3Pues Lo €[ Lot s L2 | (6)

P XBs Lo € (Lo s Loy
Koa HL0.9, LOJYER AN AN B R[1.0,
L 190 9 B AL R .

N R P B NS Y i 2
AN BT LM AR ERERE, ERREME
L. count W75 AT 9215 A5 Ak , 8 o ™= A 5 J 0 &
1.3 BETZERSEMNG A EH

B 130 15 4 1 1 M BB T R A D ST 4% i i
6] S5 2) B A0 KA 5 3) FRATROR B . A X R A Y
I 28 58 G PR 05, 4 B AL R ZE R ™
B, 26 2% RO A% 1) o0 B 1 5 XY I ZE R B — e
T B ROR E R IEIR . AR SO T — & P %
BT ] 43 T 2% o AL 5 1 00 R AE B 4 B it
FALHRERI WA 2 Fr s, %0 L A8 R 48 I ZE IR 0
[ H AR B A W SE I R BE R (5% S 3 5 T L B i
R A B 1

ST
N
A
(&)
| v
e NG AN 2N
A o FE#ERTT it T BT
= \:T “; A;:
s v = \i‘ f
AL feq 8 2
B ot [
End_ack

2 YHFETRBEF 5 AR A
PR ICAL 3 AN Rk 3 A . K%

Uiy FH X SR B AR B | 99035 8 BOAE Gk R o0 R BT A B
BT R AR I AR AR 5 L Bl T RIS R 4R
A5 BRI E 43 T BRI A R R R SR A5 5

g o BRI B U B AR B A 8 Y 43 O3 SR AE
All_req B, [ R AR H & 2% RAEM GRS 5 Col_en,
TF I R AR TAE .

FAERL R Col_en J5 . I 1A R 46 24 Hi B 5%
0 52 N5 L L A4 32 47 BA 31 H B B 4 S B Ny
Qb T 32 AT IR A RN A IR A A T AR S R OR 4
G (A5 B AL B 45 43 BT 11 3 5 o, (W) i ) 42 1 o0 %
A R {5 5 Col_ack.,

P RN St R e R i 1E7 S N EN R
BRI RRT . B AS HAL T s 4R A A A
N N, P ZEIREE T fic K S5 RF I )35 S5 80 Vi
BTSN RSB 3K B AL NoBR L N Z (6
ERIE SN

AL:[NT/NS] 7
I AR SE R8T h -
I;=A XV, (8)

PR B 1A% 28 25 F W o A o, OF 517
it B TG AL I K 306 1 T B AR AR Lo, AT LK K
P W 45 2R R 25 5e P S U ot R I
G4 HIORR 5 0 2 155 0 28 155 D0 R AT S I R

5 4 3 57 U B TC AR 3R A BT 40 BT 1) 445 2R X B
WS TR . B Lo =1, e B A ok,
PIEMBOE " E ANEZ P F R A E. 4 I
I, B WA SE T8 4 3 SO0 0 AR . PR U &5
18 25 BB A L 0T .

PP 3 T B T 4 U B B 3 G o S U L
A A i e R AN 0 B A Bl Ok 4R i B A
B 32, e 3 1 R PR A 30 A% i 3 3 O R e s R,
Iei WS 2 A4t B ot R ARED B o8 &
i, Y HEWCRMIR ST A 3 SO I AR 2 R R
N R B AN ) B AT A B AR 9D AN TR Y
1Y 4 ), T 6% BEB 5% .

MM PE 3 BC LT 58 R B I S 8 ) 4
BIE k. End_ack {55, K8 M AT 2 BOAE . £ 4H
FICHNLH] End_ack J& , R SR HTICE 19 ] T &
BT I 43 BE A DA D >4 1 40 2815 B0 5 78 38 1 1Y
Rk 55 B LG R) L,

I Wt 3 BT B9 L S G 3 SR ) B T K3k R 4 TG
B TTAR F W L BB A TAE R, S TR
e A O3 TC A B Y M B0 A 4 o B T B U F)
Col_en JGfH % 3% Ind_en Al Alg_en (55, $2 57 ¥ T



228 M REAE . —Fh 28 ) D ER A B DAY 52 8L

2021 4F

Ve 46 BULF Gk B0 00 TN 596 A7l BT 1 BB 14 326 1 25
2  Matlab Z# 2 #7

XoF T A [ 2P R G fdE ] Matlab R 4T £
38T, EEXF ARED 83k, 5 8534 4% L, B TR
Lo’ Lo Z ARG () L (5)  (6) BB Lo =
504 Lo = 100, count =100, FEHL M X 3 000 K., &
RMA&WME 3 pros. aJLLAE N, &R 5578
3V LR, H Z AL ih AR 22,

0.040
0.035
0.030

0.025

M-
ﬁ 0.020

f

0.015

0.010

0.005

0 I \ |
1000 1500 2000 2500 3000

IKIVRL
B3  ARED &9 E R il £k

0 500

¥F BEB &k T —f iy HAER, KiX N
YO AL, 76 W R L FT R YR S S E CW

{E . BEB Bk 0 KR WNIA 4 FR

WAL : DENLPm,T.CW,, L=CW,, +LL=L,; C,=0:i=0

FFHRAEmL, AR

S
P (0, 1) N BEHLALP,

w
P<p
=
| L=2*L:i=i+1 |
v
| RGO, 1, .., -1y PR Ao He, IFET=T+ |

v

[ oo |

# 4 BEBHEZENERE

WIHRAR S S 4 o LK BN Lo, T X8 i
HEAT BN, B 2 T L R T Y ) W 0 L 5K
P, 5P WK % P, > P, R AL iy 50, R
M, AR G i s AR Y iR R R

WE N=10, 1 i Matlab BEHLI L 200 R, A~
) PRBE T 14 B gt I Bl AN T3] o A s S 2 A sl e
WL, A% JE) ] BR 2R an & 5 B R, Y p=o0. 10,
aCW,, =10 I, I ] ] B BS € 7E 3~225 24 p=0. 20,
aCW,,, =25 B}, F AL B BRAR 2 7E 5~ 46, H & W5
I, XA R0 T 2T e i SRR R R

25

|

AL [ A B

80 100 120 140 160 180 200
RIS AL
() p=0.10.aCW,; =10

0 . . .
0 20 40 60

50
45+
40+
35H

30/
251 N

20 m
15

hi |

51

RN E]

0 L L L L L L L L L

0 20 40 60 80 100 120 140 160 180 200
(b) p=0.20,aCW,,;, =25

P 5 I ] ] B i 2

3 FPGA IiE

AR SCRE RN [ D HOR B RS A 3] ZYNQT000
FEF-G LT EEUE., ZYNQ7000 F 4 4 W%
T HA ARM Cortex A9 XUAZ AL Bl 28 19 4 PR R G2 Al
Xilinx A #2280, ] DMA J7 0 it i Fodis
HEAT H i, DMA 325 I UAE (&1 an 151 6 Jr s



%2 M ORRAE . — B 2 B0 R 25 B R A L] Y SR 229
, Processing_ B D PRI o HAh B 02 19 i ORI sl YRR A% i I
AXI_DMA AXI_interconnect system7 R . e
AR, AR B
AXI_BRAM
M_AXI_MM2S S00_AXI
S_AXIS «& .S M_AXIS_MM2S 4 % ‘I//%
MOO_AXI P S_AXI
ARSI HT T —Fh 2 FE R0 5R A EALE
px | Ao A1 BT T RCRE AL B A R A R T — el i Y
A TR B 6T B 56 5 4 B 1

Kl 6 DMA 35 i AE &

£ AXI_ DMA 5 AXI BRAM Z ] k% . #0k
A B . e 32 42 AL B ) SR 90 2250 sl . 1% )
HERRBORTT A . S M AR I R B R A% e R L %
gl

XoF A% i R 45 11 0 3 R 3 A A B A A )
A EHE = AN R P H ZE B 0 . A% A5 o o3 ) i
41 000.5 000,20 000,100 000,500 000, iH it &
Si A sh 4y B A% 5 5 05, R B 51 A ARED %4 %% . BEB
SR AR SCE R AT IR B 2 R I 20 vk, BOF
W, =R p L f i e an gk 1 s

F1 SFEREERE

15 % 41 & i B[] / s
P ARED &3  BEBHW  AXHIL
1 000 18. 07 15.91 15.93
5 000 83.12 74.23 74.17
20 000 315.53 310. 71 309. 24
100 000 1511.41 1 851. 33 1451. 14
500 000 7 214. 32 9 411. 23 6 823.45

GRUEIEI R NN RV PURaRC N L3 (TPU RN
AE B B 3 B a4 0 B s 25 Ok R O 5 3
BRL6 JHEAT AT bE . = b B30k 1 BOdlE 252k Z 80 3k 2
IR .
R2 ZHEENHEBEERSH
28 AREDSE BEB#E: ASCHE: SCHk[6]

Lk f 500 000 500 000 500 000 563 097

IERifEi 481 246 466 379 481 668 540 887
E 6 18 754 33 621 18 332 22 210
FE AR 3.75 6.72 3.67 3.94

AT LI A i s TR B 0 A 0 R AR
LI T 20 000 B, BEB 55 vk 14 1% i i ) HE
ARED B3E B/, 5ARSCREMIE ., XKW, 4%
BN BEB 5k B H . AL R AR
I, 256 0 A A i ek 1] R 25 3R AR SCARE L B

F4HFH ARED 5§ BEB 83k, i /& T A [5] 91 28 31 b5
75K . Matlab B KL FPGA fj 2003 19 45 51 %
HH 2R SRR 25 6 P R B 1 O B4 R A7 52 9% 45 8 4
KIEREAR T B, A SCHFFT A 28 508 17 17 4 5
JF AL ST R T A 25 M (E .

£ % 3 k.

[1] POOVENDRAN R, SUMATHI S. An area-efficient
FPGA implementation of network-on-chip ( NoC)

router architecture for optimized multicore-SoC
communication [ J]. Sensor Lett, 2018, 16 (7):
552-560.

[2] FREITAS H C, SANTOST G S, NAVAUX P O A.
Design of programmable NoC router architecture on
FPGA for multi-cluster NoCs [J]. Elec Lett, 2008, 44
(16): 969-971.

(3] ##, R£Z 4. IEEE 802. 11 JoZ& J 38 I — it i 45 44
RS a0 [T, iEM TR SR, 2012,
34(12) : 39-44.

[4] ALI A. Efficient dynamic memory management for
multiprocessor cyber-physical systems [J]. Int J Cyber
Phys Syst, 2019, 1(1) . 35-44.

[5] BKk¥%. 802. 11DCF MLl fY Bie # — 1 il 48 BB k57 12
(10, 7 iRk Be 244, 2013, 29(2): 83-84, 88.

[6] f#fl. —Fheit ARED & Bk [J]. 3
HHLEAS KR, 2020, 30(3): 117-121.

[7] MARIA S, ANDRE R, MARC S. Two iterative
metaheuristic

approaches to  dynamic

allocation for embedded systems [C] // Europ Conf

memory

Evolution Comput Combina Optim-ization. Torino,
Ttaly, 2011: 250-261.

(8] TEE, EIRE. —Fh A e &8 B L EH Tk K
4 # [P]. CN103729242A, 2014-04-16.

[9] ZEAML. 3TF ARM Cortex-A9 MPCore % A2k £ #%#2
ERGE N IR 528 (D] Wl #. iR KR
%, 2016.

[10] vEfE, sk&, EAFF, 5. Z %40 BE % ] 5 HE tHAR
MEEETE 1], T S5E%, 2011,11(6): 41-48.

[11] Ak, PREk, RE. BRTHASEEMBIN PID # %
W kL)) RN TR, 2020, 46(11): 238-245.

[12] MAT T, YAO H. JING Y. et al. Self-learning
congestion  control of MPTCP in  satellites
communications [ C] 4/ IEEE 15th Int Wireless
Commun & Mobile Comput Conf.
Morocco. 2019 775-780.

Piscataway,



515 H 2 B P o Vol. 51, No. 2

2021 4F 4 A Microelectronics Apr. 2021

2

wmAEx MEMS MK ZERBELSH
RER L

EOX, REEE, AR, T
(R SO FL 2 HL T 502 TR 2 Bt A 24 B, 50 210023)

 E: 846X MEMS Bk o) FHERSHELRIMAER TR T o453+ 5 B4 09 Mo, 2
RHAEBRBEHALEHRTOTEALRE, AR ED AT LM EmiRL M, STAA
HEEAMBEA R TR FRTTHRAEZRIET, FTHLEREAN. KRB G AT ey R
HABRKEZADGOAB.HARERKIELZA 0.7 dB. B EHE ML THRALTA T AR
Ft. B R E R A B 248 4 X MEMS #k 20 B 45 R Bkt 5L B — 28 5 A

TR a3
X884 :. MEMS; kD FEHERE;, EELAHER,; #£4L
hE 4S5 EE . TN62; TP212 XEFRERG: A X EHS:1004-3365(2021)02-0230-05

DOI:10.13911/j.cnki. 1004-3365.200197

Optimization of Lumped Parameter Model for Coupled MEMS
Microwave Power Sensors

ZUO Wen, ZHANG Congchun, XIE Jiacheng, WANG Debo
(College of Elec. and Optical Engineer. & College of Microelec. s Nanjing Univ. of Posts and Telecommun . , Nanjing 210023, P. R. China)

Abstract: The microwave characteristics of coupled MEMS microwave power sensor could be analyzed and
calculated by the lumped parameter model, which had become an important reference for the design of sensor’s
structure and size. For the increasingly complex impedance matching structure of sensors, the lumped parameter
model of the sensor was optimized and derived in this work. The measurement results showed that the maximum
calculated error of reflection coefficient was 6. 0 dB, and the insertion loss was 0.7 dB. The accuracy of the model
was obviously improved after the optimization. Therefore, the lumped parameter model optimized in this work had
certain application value and reference significance for the design and optimization of coupled MEMS microwave
power sensors.

Key words: MEMS; microwave power sensor; lumped parameter model; optimization
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Review of Output Ripple Suppression Methods for Chopper Amplifiers

ZHANG Sanfeng, ZHOU Xiong, LI Qiang
(Institute of Integrated Circuits and Systems, School of Electronic Science and Engineering » University of Electronic Science and

Technology of China , Chengdu 610054, P. R. China)

Abstract :

input referred noise and offset, and improve the common-mode rejection ability. Therefore, it had been widely used

Through modulation and demodulation, the chopping technique could effectively reduce amplifier’s

in high-performance analog front-end design. Due to the up modulated offset and low frequency noise, large ripple
appeared at the output of the amplifier, which required additional filtering process. An introduction of working
principles of chopper amplifiers and mechanisms of output ripple were presented in this paper. A review of state-of-

the-art ripple rejection techniques was given, which provided a useful reference for designers adopting the chopping

technique.
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Abstract ;

introduced. The key indexes to characterize the adhesive reinforcement process quality of surface mount elements

A method for improving the reinforcing quality of the surface mount components with glue was

were summarized. Based on the indexes, the orthogonal experiment was studied. According to the results, the
reinforced component’s adhesive-force was improved and had high consistency. Moreover, some differences in the

glue morphology and the influence of glue flowing on the nearby components were observed before and after

improvement. The mechanism of reinforcing components with glue was discussed around the mainly factors.
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An IGBT with Partial High Permittivity Dielectric Modulation

CHEN Weizhen, CHENG Junji
(State Key Lab. of Elec. Thin Films and Integr. Dev. s Univ. of Elec. Sci. and Technol . of China s Chengdu 610054, P. R. China)

Abstract: An Insulated Gate Bipolar Transistor (IGBT) with a trench filled with high permittivity dielectric was
presented. The effect of high permittivity dielectric modulation was analyzed. The results showed that, compared
with the field stop IGBT, the breakdown voltage of the proposed device was increased by 8% . the on-state voltage
and turn-off loss were decreased by 8% and 11% , respectively. At the same on-state voltage drop, the turn-off loss
of the device was reduced by 35%. Moreover, by adding another dielectric between gate and the previous HK

dielectric. the performance of the proposed device could be enhanced further. Compared with the common field stop

IGBT, the turn-off loss of the modified device was reduced by 57% at the same breakdown voltage and on-state

voltage drop.
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90 nm PDSOI MOSFET # [B#F 3%

ZIRRES, E 0 FE, B AN, MDY, ALY, FRABY
(1. P EB2EBE K2, LA 1000495 2. HEBF2EBE S FHF5E AT, dbaT 100029;
3. MEFBFRE A RORE TR, JEAT 100029)

8 ZE. 2790 nm PDSOI MOSFET #y# it 47 7RI 5 8%, A H &4 MOSFET 4 #F % &
Z K RAMEEABEHRAS BINZTRALZLALEEHBENXAARRAKLE LIRS B
HHFGEFR KT MOS BHHELE BHBEN X R AMER MOS B4R HME, FHERE
B,z ¥ T PMOS B4 6 # e NMOS B4 K, £ /8 B A PMOS 4k K # 4 K E 1) NMOS &,
W5 2R EAL G, TR Z A TLRE A K H A M3 4 69 )3 — AL R PR RE ) 38 5E 69 B e W 3G K,
0 QA el I RN R O LI N W P s R G i e AN < NG 7 N A M e )
PN RBEE R AR TR EMIEEG IS MG K,

KW HHAL SOl A, R BRAK=RE % HAM

FE 925 TN386 kARG A XEHES:1004-3365(2021)02-0251-04
DOI:10.13911/j. cnki. 1004-3365.200231

Study on Thermal Resistance of 90 nm PDSOI MOSFETs

LI Tongshuai'**, WANG Fang”’, WANG Kewei"**, BU Jianhui*’,

HAN Zhengsheng'**, LUO Jiajun®*
(1. Univ. of Chinese Academy of Sci. , Beijing 100049, P. R. China; 2. Institute of Microelec. s Chinese Academy of Sci. »
Beijing 100029, P. R. China;3. Key Lab. of Silicon Dev. and Technol . s Chinese Academy of Sci. , Beijing 100029, P. R. China)

Abstract: The thermal resistance of the 90 nm H-gate PDSOI MOSFET was investigated. The source-body
diode was used as the thermometer, and the thermal resistance was obtained by measuring the relationship between
the junction current and temperature, and the relationship between the junction current and MOS device power. The
experimental results showed that the thermal resistance of the PMOS was larger than that of the NMOS in this
technology. The reason was that the doping concentration in the body region of the PMOS was higher than that of
the NMOS., and the thermal resistance increased with the increase of the doping concentration. Due to the
contribution of the body-tied region to the heat conduction was decreased, the normalized thermal resistance of the
H-gate device increased with the increase of the channel width. Since the thermal conductivity of SiO, increased with
temperature, the thermal resistance decreased with the increasing ambient temperature.

Key words: PDSOI; self-heating effect; thermal resistance; the method of source-body diode; H-gate
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Research on Frequency Band Extension of Cantilever Beam

Piezoelectric Energy Harvester

LIU Qicai, HE Yuan, WANG Debo
(College of Elec. and Optical Engineer. & College of Microelec. s Nanjing Univ. of Posts and Telecommun . s Nanjing 210023, P. R. China)

Abstract: 1In order to widen the working frequency band of the piezoelectric energy harvester based on cantilever
beam, a novel electrical connection scheme was proposed. By dividing the surface electrode of the cantilever beam
into the symmetrical regions, the positive and negative charge under the torsional mode could be effectively
collected. Then the structural size of the cantilever beam was optimized to make the resonant frequency of the
bending mode and torsional mode close, so as to achieve the purpose of widening the frequency band of the
piezoelectric energy harvester. Finally, according to Erturk’s distributed parameter electromechanical model, the
output voltage and the natural frequency of two modes were studied. It was found that when the length-to-width
ratio of the cantilever beam was within the range of 3.25 to 3. 35, the first-order frequency of the torsional mode
was close to that of the second-order bending mode, which realized the frequency band extension of the energy
harvester. This work had certain reference significance for the research and application of the piezoelectric energy

harvester based on cantilever beam.

Key words : energy harvester; torsional mode; frequency band extension; resonant frequency
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A High Maintenance Voltage ESD Protection Device

for 3.3 V Power Supply

WANG Junchao, LI Haoliang, CHEN Lei, YANG Bo

(School of Information Engineering s Zhengzhou University » Zhengzhou 450000, P. R. China)

Abstract;

In order to solve the problems of latch-up effect in the traditional LVTSCRs, an EEP_LVTSCR

structure was proposed. By inserting a PSD/NSD active region between the drain and anode of the conventional

LVTSCR NMOS. an additional recombination action was introduced. The emitter injection efficiency was reduced.

The base area recombination action was enhanced through the P shallow well below NMOS, while the current gain

of PNP and NPN was reduced to improve the holding voltage. Based on a 0. 18 pm BCD process, the current and
voltage (IFV) characteristics of the new EEP_LVTSCR and the traditional LVTSCR were simulated by TCAD

simulation. Simulation results showed that the holding voltage of the new EEP_LVTSCR was increased from the

traditional 1. 73 V to 5. 72 V. The EEP_LVTSCR was suitable for the ESD protection of 3. 3 V power supply.
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Research on Through Silicon Via Process Based on Double-Sided
Blind Via Plating

LI Minghao''*, WANG Jungiang''?, LI Mengwei'*"
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Abstract: According to the urgent demands for the miniaturized packaging of micro-electromechanical systems
(MEMS), a technology with high-reliability, low-cost, and high-aspect-ratio through-silicon via (TSV) structure
was proposed. The core process of the technology was double-sided blind hole electroplating. The process of metal
filling in the TSV structure consisted of front filling and back filling, obtaining a final TSV structure with a depth of
155 pm and a diameter of 41 pm. The electrical performance of the TSV structure was tested by power device
analyzer. X-ray inspection machine and scanning electron microscope (SEM) were used to observe the defect
distribution and filling conditions inside the TSV structure. The experimental results showed that the TSV samples
had a good electrical conductivity and an approximate resistance value of 1. 79X 107*Q. The hole of the sample was
fully filled without voids. The research provided a promising strategy for the realization of miniaturized MEMS
packaging.

Key words: through silicon via (TSV); micro-electromechanical system (MEMS) packaging; double-sided blind

via plating; deep reactive ion etching (DRIE)
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i E: BEEMRRIDICTEAZTEAERGREL L FERABRAMT M A LG ZITEX
T, AERHH G —F 2.5D AEBBER AT T E . KL L EMAH L (Cu-RDL) | 28 5L
(TSV) &4 A dam X HE n X7 k# 4T T AR, I 2F TSV & A fml X4 M ey F 4 b gt
ATT 50, BFR LR A BRI 2. 5D A4 3EA P 10 pum X 80 pm TSV #9#£ 3L % [L % 26 mQ,
1.7 pm FZ# Cu-RDL 8977 3l [ 9.4 mQ/ry, WX 4R 5 Rkt FMAmD &, AL TAEA
2.5D/3D R T LGB A An EAERRAE T R R 3%,

KEIE: 2.5D AR MFA K AEIL; wMalK; 3D R e

I E 43S TN407 X tRERG: A X EHS:1004-3365(2021)02-0270-06
DOI:10.13911/j.cnki. 1004-3365.200385

Research on Key Electrical Parameters’ Testing Technology
of 2. 5D Silicon Interposer

LIU Yukui', CUI Wei''*, MAO Ruyan', SUN Shi*, YIN Wanjun'
(1. The 24th Institute of China Elec. Technol. Group Corp. , Chongqing 400060, P. R. China;
2. Sci. and Technol . on Analog Integr. Circ. Lab. , Chongqing 400060, P. R. China;

3. Chongging Southwest IC Design Co. » Lid. » Chongging 400060, P. R. China)

Abstract: The silicon interposer is the key module for 3D IC to achieve higher integration density. Obtaining its
technical parameters is crucial to the design of the micro-system. An actually developed 2. 5D silicon interposer was
took as the research object. The key electrical parameters’ testing technology of Damascus copper redistribution
layer (Cu-RDL) and through silicon via (TSV) were studied, and TSV parasitic capacitance was analyzed. The
research results showed that the resistance of 10 pm X80 pm single hole TSV developed in 2. 5D silicon interposer
was 26 mQ, and the sheet resistance of the Cu-RDL with a thickness of 1.7 pm was 9.4 mQ/[J. The measured
results were consistent with that of theoretical calculations. This research work provided a basic technical support
for the development and modeling of 2. 5D/3D integrated process.

Key words: 2.5D silicon interposer; cooper redistribution layer; through silicon via; resistor measurement;

3D IC
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Manufacture and Teste of MEMS Grating Gyroscope
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Abstract :

simulated and manufactured at the wafer level. The structure model of the gyroscope was established in ANSYS,

According to the working principle of MEMS grating gyroscope, the gyroscope structure was

The analysis results showed that the driving mode and detection mode were 7 287 Hz and 7 288 Hz respectively, and
the frequency difference was 1 Hz, which indicated that the structure had high sensitivity, The MEMS grating
gyroscope was successfully manufactured by sputtering, wet etching, deep reactive ion etching, and anode bonding
technology. The test system was built under atmospheric pressure. The measured driving mode and detection mode

of the gyroscope were 7 675 Hz and 7 703 Hz respectively, and the relative error was 5. 6% compared with the

simulation results, which verified the feasibility of the process.
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Research and Manufacture of a 3D Vertical Structure Photodetector

DAI Yonghong', TANG Zhengwei’, LIU Xin’, LI Yuxin®
(1. The 24th Research Institute of China Electronics Technology Group Corporation sChongging 400060,P. R. China;
2. College of Optoelec. Engineer. /Int. Semicond. College,Chongqing Univ. of Posts and Telecomm . ,Chongging 400065,P. R. China;
3. School of Electronic Engineering s Chongqing City Management College , Chongqing 401331,P. R. China)

Abstract: A 3D vertical structure photodetector and its manufacturing method were presented. The lower
electrode of the photoelectric detector chip was welded to the substrate, and the upper electrode was connected to
the amplifying circuit through the gold wire, so that the light could entere into the intrinsic layer through the side,
which effectively solved the problem of heavy doping dead zone and metal electrode blocking light, reduced the light
loss. reduced the composite rate, and improved the response degree. The structure of the junction in the
semiconductor reduced the surface leakage current and increased the reverse breakdown voltage. The main part of

the junction area was the parallel plane junction area, which effectively reduced the total junction capacitance area,

reduced the parasitic time constant, and improved the response speed.

Key words: photodetector; heavy doped dead zone; metal electrode light blocking
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Statistical Analysis of Bipolar Operational Amplifier Under Total
Dose Radiation

LI Shun'?, SONG Yu"*?, ZHOU Hang"*, DAI Gang" ?, ZHANG Jian®
(1. Microsystem and Terahertz Research Center, China Academy of Engineering Physics s Chengdu 610200, P. R. China;
2. Institute of Electronic Engineering s China Academy of Engineering Physics ,Mianyang, Sichuan 621000, P. R. China
3. School of Electronic Science and Engineering » Univ. of Elec. Sci. and Technol . of China s Chengdu 610000, P. R. China)

Abstract: Based on the experimental data of same batch 80 samples before irradiation, and after 100, 200, 500,
1 000, 1 500 Gy total dose irradiation, the statistical law of a domestic operational amplifier LM124 under total dose
irradiation was analyzed. A logarithmic normal distribution characteristics of input bias current variation was found,
and the median input bias current changed within 3. 6~7 nA linearly under irradiation. Also, the variation increased
simultaneously with total dose. A positive linear correlation between the radiation damage and the initial value was
obtained with the calculation method of the parameters. The linear coefficient (@) of the five total dose points from
100 to 1 500 Gy was 0. 24, 0.31, 0.5, 0.77 and 1. 07, respectively, and a showed a linear increment with the total
dose. The mechanism of initial value dependence was physically explained, that is, the quality of oxide layer above
EB junction determined the total dose irradiation response of the device (initial value dependence). The research
results could effectively support the quantitative evaluation of radiation reliability for circuit or system based on

[LM124, and had a reference value for the total dose effect reinforcement screening of bipolar devices.

Key words: total dose effect; statistical characteristics; variability
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An Optimized Parameter-Extraction Method for Parasitic Capacitance
of GaAs HEMT Device

HUA Ning', WANG Jia’, SHANG Huifeng', ZHANG Quanyuan', GAO Xiang'
(1. Shanghai Institute of Aerospace Electronics Technology s Shanghai 201109, P. R. China;
2. Shanghai Academy Spaceflight Technology s Shanghai 201109, P. R. China)

Abstract :

parasitic capacitance of GaAs HEMT was proposed. When parasitic capacitance was extracted, an appropriate

Aiming at the complexity of optimizing parameter-extraction, a new parameter-extraction method for

optimization range was set to carry out optimization reference. The three times parameter optimization was adopted
to ensure the optimization accuracy and model accuracy, avoid the cycle optimization, and improve the efficiency of
parameter-extraction and parameter-optimizing. This method was independent of the device structure. which
reduced the error caused by the assumption of the device structure. The model parameters of 17-element small
signal equivalent circuit were extracted. and the reliability of the method was verified. The results showed that the S

parameter was fitting well with the measured one, and the highest fitting frequency could reach 30 GHz.

Key words: GaAs HEMT; parasitic capacitance; optimization method; parameter-extraction
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