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Input over-voltage protection circuit of switching

power supply based on UC3842
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Abstract: In order to achieve input over-voltage protection function of the UC3842 a switching power supply,

which allows a power supply to avoid potential safety problems, the inherent UC3842 chip voltage reference

voltage source and the TL431 are used in the design of electrical specifications which meet the requirements of

normal use conditions. A relatively low pressure switch is chosen and is designed a simple structure of circuit

with low-cost, innovative and practical input over-voltage protection circuit. Case analysis and experimental

results show the feasibility of the protection circuit.
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Fig.2 voltage waveform on drain of MOS switch

S pR Sk da A L He SrdP LB BR T AT LA R
GBI A RE AR, B E
KEMERFELI, A RIEEFE, ERadR:
FAR R AT R e n, RERERERTT
FEEERNERTER A RFEETE T, W
A 5 L IR BT A1 i B YRR T OGR4
B, SRR AT LR R IR AR R U S0, woxt
MOS JFRE R, BRRENE AR, B
SThEE EE A T,

2.2 HWABERP BRI

AL E R R B E R 3, R, Ry AN
A, SRRIERME(TLA3D U 8 VT fE R
REWCKRR. HTIREE Y %A AT n



%53

BFEk, F: AT UCBRHALLARALERF LY 729

EsIEHEE R, ERTEBEAT 25 vV I, U R VT,
Fi8, UC3842 1 3 s R AT 1V, EHSRE
DRI LB AR B B T, R B B e st
FREREG MM AREATEEN TERERSERAR
B, SR, ERISBEDT 2.5 VE, U fitvy
ARiE, UC3842 it FIEEM T/ERE.

UC3842

ISEN

3 WALERP B

Fig. 3 input over-voltage protection circuit

Usn

Ua

Uar

0 U Upm
Un

B 4 dE G HBNEZEE
Fig. 4 hysteresis voltage of over-voltage protection circuit

ERPEBEIMER, A TR TRARERHES)

5 REFRARY, ERAGFRBTSATHL
TRGHIEBE Re, XFHEERIFEBHHFHRE Unn
MEEHE Une ZEEIIAT — B 2 HE
AUy, ENIZRKXEN TG R, =R .Rs= Rs)

AUmnw =Umwn - U (1
Rl . 2.5RI

Umwa = 2.5+ ) =
R2{/IR6 R2//R6

~ R, 2.5R,
U'"L_[I_Z(R_6+Rz)](R2 IIRG) (3>

BREL AN, EEETENSESHAEELR
Upn RIRIEEEAUN BRELUE, BAUBEERS
BEZET.

FfR P BRI SR (P TLA31 SRtEEERM
RERCA, RIH UC3s2 HIASIEROEERER
AR, RRUERIP B SR,

AR
3 RHAXAIERER

Bl 5 & FHT A UC3842 NI T R #gdr#
%ﬁ%ﬁ&%ﬁo Hp R~ Re» Uy Vo HRRENA
HESPGRE, SMAaESTIREHEN, Vo &
WA 3 W R 1 v, S IRE P R,
FREXW, THXERSHERECIRABRRE,
FFREB[IRY: AT E W L RERFF R Rs
FEVMERERSAZ UCI842 1 3 ¥, TAFF
KB BB AT R, M TTSEEH I R s B

RiP.

-220V * Cé—;l

[

Tl

—

oy

o
8

]

]
Rs
3 Cy

e

[

A5 AHMALERP A BT A

Fig. 5 practical circuit with input over-voltage protection



730 HTFPIBRBARTER

Foo k&

R EE R AR A TR R A
176~264 V, B A 15V /1A, T {EMZ =30 kHz.
H B ch i Ao R B B R AH e T B R -
Ri= | MQ: Ro=9.1KkQ, Ry=22kQ, R,=6201Q,
Rs=1kQ, Re=100kQ, Ry=1kQ, R=022Q, Vq
89012, VT3 IRFBC40, FB#ilihF A UC3s42,
FEBAOMAN B BSHEMNLES 91, FE, R
AR A HEERIEY VT, Sl EF, 77 UC3842 1] 3%
THHEERT 1V,

AR RIE RS TEK3032 73 M3t i
WA 6.

S vix
=
Z W
£
0 10 ps
t/ps
(a) IE®
4
#l . _ Une
% ........ - i Um
g
£
o 2ms
/ms
by RAGiER

B 6 FAM ERY R MOS FOeE Rl L i R
Fig. 6 voltage waveform on drain of MOS switch

Hep, B 6(a) i Uns e A BR3P0 S (B S
ANZEFARAL 270V ), FREH R - HUERE.
WAL, SR AR L Un= 320V, i RS
HIIE Uoe =150V, A REAZME KHEELN
520V . WARARERER LA, RITEBEE. IR
KU, TR MR BB 6b), STRIT
FEHREERY, QRSN RERAE N

1 ps, XFEBRDTHRIPEEEMERE, THrEE
H R WTAIAE 0-5 V ZABEEEF R, ATeAFFx L
FrUERA F RS TRASRGE, RIETERE
HIEFHREM %2,

LA HUE TREF] 260 V I, fRETRERIE H{R
. GdlkfR{Fa 270 v ML, HESE
AU = 10V, BITRIFEEINER, HEAELED
WTRYLE 0~5 v Z ke, Fik, EEdEEiF L
R TR R BRI RN, AT BT AR
B EAIIEN. 5 ARATERPERE, A%
IEH] 600V BIFFRE, AAHEREERAWRAA
R AR T AR,

4 # i

R UC3842 & [HH (R R IR SRR (R e
FEHTTLAS al HREEH R 8 . AR i AT s
RIF M, HiZEBNETETREEHRIF R
#Erh, AIEfRE R I CRIEN, ERSEARR
R IERE WM ERRIZMT, TRUEFER F A x5
RRFFRE, FEEL re (E IRTE R K iR T &
2R TR, REREREAA, W/ THRFE.

BE M

{1} FES RN X BRI A= S R RIML IS . AR
Rt H A, 2003:173-188.

[2] FESER, & U BRIEE WRET)EF KA IC RH IR REER,
2004, 29¢1): 6R-72.

[3] #7E 2 AR A A T EAMLIE S AU Tl B H:, 2005;140-147.

(4] HRE, TAMEST LER PWM BIEH MR 5 Rl
3L F TR HOR IO 490,2006,25 (5): 724-726.

[5] BT FHE UC3842 KB ITRLIRDL LTS5 BEpk, 2000 @):
45-46,

6] fPL BRU AXRSENRTHETAN QS ERIER,
2006,14(3): 50-52.

[7) $T4E, BIAKEL -F RS X RIER OB SRR AL R TR, 2006,
44(4). 25-27.



[} FRSE

WANFANG DATA SCAK4E3E

FFUC3842 T3 B YE B AL B AR v

== WEN, Ty, BIEEK,  PAN Ai-xian, WEI Li, ZHAO Yan—qu

1 A W& S, BUHGEK, PAN Ai-xian, ZHAO Yan—qu (i By 3 TR, Ha#RE, L4, 15 5, 266033)
o 03, WET Li (P RHEOR S, WS 5% b, bR, 142, 710054)

s L TR AR A IS TIETPRU]

HELT) 4 JOURNAL OF LTAONING TECHNICAL UNIVERSITY

i, &0 - 2007, 26(5)

Beo S 0K

B2 3R (T4%)

LG E 20 JT R s TR — B0t 5 )T 2003

2. TEHE BT, 1906, 1REHE BRI AR TIT R IR TCHBETH DYITFIR 3] -2 SR 2004 (01)

3. MR BARH R 2005

4. BT, TIURL. SR T PP RPNV A8 P S b R S D RIE 30T 3L 3 TR AR K24 2006 (05)
5. RS SRIHUC384244 TSR HLYE 2000 (04)

6. ACPE. AR ORI BT 5 S DR 3] - i S5 5 B BOR - 2006 (03)

7.1 FARZL R BT R B A s S S IR S0 - TR 2006 (04)

AHABLSCER (104%)

L8 30 Mk, Yk hF. J B MET Bin. Shen Xiaofeng. Zhou Qi $27UC38424% il JTF 5 HU SRS BE 1Y) Jy ik — oy TR

Jili2005, 31 (4)

T EFBIIE S LU TR T, T TUCSSAR I I LA RS 1 L ARG B o P VSRR G R, RUC3S8A2 L FE B A\ S
T TS, $ 3 T 35 S bR B (028 LSRR 7 . SO AT T S IRUCS A28 0 TS L I RS B O SE R R 22, A4 T IR IR 1 T AR AE R 1)
L, D% R T S B T, LB T BT SO R T P SSRGS S 1 T 39725 0605 T e 2
R L Y58 T VR L 2

2. WIPIESC M. B ERs. ¥Rk /. ZHAN YANJUN. YANG BIFENG. TU YONGSHENG ik J-UC3842 S HF I iy iy e

~T AL 1H.2008, 24 (7)

B B ) L BRI R R, ) e S AT A ARSI 56 AR HAR 36D, 100 v B AT T S A . e ABOLEAR TS LY 4 iy S B
TIFRALPEA, 5558 Bt ST IR, TFOC B A By v BRI 5% S AT TP A ST A e V) B, o A it PP AR — o s, —
s EETPWNL bk 56 PE A 1) 4234 LCAIMOSFETAY . AR SO FH 96 HIR 5 UC3842 Bl M — O i) i S ok, 5 v ANV PRl L 12VBATS] 5 v F iy Hh 1)
96N IR He LU, 8T i AR AL R B (IR AR )

3. I IC XIEGEE. 4. XIBE. LIU Wu Xiang. JINXing. LTU Qun JETUCSBA2A0 SRR IF X HURIO R IR B B it -

AN 2007, 33 (12)
TR R 5 A5 FrUC3842 T 02 7 F T R TP MU Mo, 30— 2 144 14 R W T 6 s s S B 00— IR e ik,

4 ATIESC XUZ R HLOT AR IR PR BEVT T RO B AR 22 B 24 41: 2009, 8 (5)
AR SRR T BRI A T IS BRI R TS, RS b T P OT R U, A SR Tt 1= 7 DL i e, e
AP P S l FshA IRO R ch 0, 00 BT S PR e, U TT SR O O, S Kt .

5. WITIE S XIRAK. f W] {3540, LU Shu-lin. ZHONG Jiu-ming. LIU Jian. WET Li J& JUC3842 (1 JF- < iy

NIRRT TS ~HiE B 2005, 26 (10)
ST I FIUCS8A2 PRI T LA BRI R (R T, AR = R i A2 18 2 . Aot T M, ARG BRI
NIRRT FL B, SRS 4 RN T R LB T

6. TS BRAEEE. Chen Dekang Jik 9 i il #UC3842 7L R HUE RIS - BERHEOR 22 CHARERRERD

2005, 20 (2)

A TUC3BA2I S I RHES 4551 A4 R, o4 JUAG 1 PR T 5 P51 1) Pl B A5 A 2 MR, T4 HH S S5, 30 )« T 7 MXO- 2000t 4 A A il ik
IHEERLRELS, 96 [ IRFPGAO7RIVMOSHY, FRIOOAIRMK AL WA . 15k AR 46 JEA S M0 Kb 5 5 B K 1 25 LeDmax=41. 5%, HIZ 2k Rel i e ik L1=2. 48 niHl, 4
2y 253 P T BN 1 =001, [ 15t 2 P T 4ON2=1 1 . 2% £ PEIN3 =417, %S Fi1 6 =0. 6 mm.

7. WITESC . BB RS, 288, E34. LIU Jun. CHU Jun. GUO Zhao—nan. WANG Ling J&T-UC3842[H) 2 it IF 5% H U5 15
i IS E.2009, 25 (13)

ASCRIE T —FIE TUC3842 PSS 371 5 B th S T 6 ML B T VAt T 8P S R B i 30 L B o P v
I PR 0 B S 45 R M LR AR B 0 e LS By P AR, AT AR A

8. WTFIESC dpear 36VrLsh4: s gy IR 5 4E(E R 12010, 77 (6)
WBNZEFE LS SE B sl — AN TR AN 7E R I %, RTIR 22 "L B 7 (K 78 o A 2 SR T UC38A2 T LA A LMB58 K ¢ e 78 Hi T4, R i LA HL3h



http://d.g.wanfangdata.com.cn/Periodical_lngcjsdxxb200705027.aspx
http://www.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%bd%98%e7%88%b1%e5%85%88%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9f%a6%e5%8a%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e8%89%b3%e7%a7%8b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22PAN+Ai-xian%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WEI+Li%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHAO+Yan-qu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e9%9d%92%e5%b2%9b%e7%90%86%e5%b7%a5%e5%a4%a7%e5%ad%a6%2c%e8%87%aa%e5%8a%a8%e5%8c%96%e5%ad%a6%e9%99%a2%2c%e5%b1%b1%e4%b8%9c%2c%e9%9d%92%e5%b2%9b%2c266033%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e8%a5%bf%e5%ae%89%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%2c%e7%94%b5%e6%b0%94%e4%b8%8e%e6%8e%a7%e5%88%b6%e5%ad%a6%e9%99%a2%2c%e9%99%95%e8%a5%bf%2c%e8%a5%bf%e5%ae%89%2c710054%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-lngcjsdxxb.aspx
http://c.g.wanfangdata.com.cn/periodical-lngcjsdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e5%bf%97%e6%95%8f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e7%ba%aa%e6%b5%b7%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-lngcjsdxxb200705027%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a8%bd%e7%bb%b4%e8%b4%b5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%86%89%e5%b3%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e7%be%8e%e5%8d%8e%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_bdtjs200401021.aspx
http://c.g.wanfangdata.com.cn/periodical-bdtjs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9e%97%e6%b8%ad%e5%8b%8b%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-lngcjsdxxb200705027%5e3.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%96%9b%e9%b9%8f%e9%aa%9e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e4%b9%9d%e5%92%8c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%96%9b%e4%bc%9f%e5%ae%81%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_lngcjsdxxb200605026.aspx
http://c.g.wanfangdata.com.cn/periodical-lngcjsdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%83%a0%e6%81%a9%e5%ae%a3%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-lngcjsdxxb200705027%5e5.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bb%a3%e7%be%bd%e4%b8%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a8%8b%e5%bb%ba%e6%96%8c%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dnyxxjs200603014.aspx
http://c.g.wanfangdata.com.cn/periodical-dnyxxjs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%83%a1%e9%9b%aa%e6%a2%85%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%94%b0%e6%9e%97%e7%ba%a2%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dqkg200604010.aspx
http://c.g.wanfangdata.com.cn/periodical-dqkg.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%85%e6%96%8c%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b2%88%e5%b0%8f%e4%b8%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e7%90%a6%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22MEI+Bin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Shen+Xiaofeng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhou+Qi%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dzgcs200504016.aspx
http://c.g.wanfangdata.com.cn/periodical-dzgcs.aspx
http://c.g.wanfangdata.com.cn/periodical-dzgcs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%a9%b9%e8%89%b3%e5%86%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e7%ac%94%e9%94%8b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b6%82%e6%b0%b8%e7%94%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHAN+YANJUN%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YANG+BIFENG%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22TU+YONGSHENG%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_wjsjxx200807052.aspx
http://c.g.wanfangdata.com.cn/periodical-wjsjxx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%ad%a6%e7%a5%a5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%87%91%e6%98%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e7%be%a4%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Wu+Xiang%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22JINXing%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Qun%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dzjsyy200712053.aspx
http://c.g.wanfangdata.com.cn/periodical-dzjsyy.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%bd%a6%e7%94%b2%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_sqzyjsxyxb200905023.aspx
http://c.g.wanfangdata.com.cn/periodical-sqzyjsxyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%a0%91%e6%9e%97%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%92%9f%e4%b9%85%e6%98%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%81%a5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%9f%a6%e5%8a%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Shu-lin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHONG+Jiu-ming%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Jian%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WEI+Li%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_zzjs200510010.aspx
http://d.g.wanfangdata.com.cn/Periodical_zzjs200510010.aspx
http://c.g.wanfangdata.com.cn/periodical-zzjs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e5%be%b7%e5%ba%b7%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Chen+Dekang%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_xngxyxb200502008.aspx
http://c.g.wanfangdata.com.cn/periodical-xngxyxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e4%bf%8a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e7%85%a7%e5%8d%97%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a5%9a%e5%90%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e7%8e%b2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Jun%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHU+Jun%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GUO+Zhao-nan%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22WANG+Ling%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_wjsjxx200913082.aspx
http://d.g.wanfangdata.com.cn/Periodical_wjsjxx200913082.aspx
http://c.g.wanfangdata.com.cn/periodical-wjsjxx.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%88%b4%e5%ba%86%e7%ba%a2%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_kjdk201006040.aspx
http://c.g.wanfangdata.com.cn/periodical-kjdk.aspx

A K36V 7 FL 88 A 1K A 2 T 7 P ) AR s LR ) A g ik, SR 7 L R 7 R B 2 B AL,

9. WITHESC FMENE. Sun Yan—hui FEFUC3842:05 Fy (IS FF O LS & v F —r [ 20 28 1T AR S R R R &

2009, 13(17)

DLUC3BA2AS F oy oo, Bty T 0 I T B e 7 22, S i T UCISAZIHE A BLFT, LR b4t T a0k R S5 8t JELFAN 5 311
- UC38422:Uni torde 2 sl H4 10 LU K 9 VA8, 126 VB0 5 4 S 1, 7 L K SR80 D o 5 S 5, 38116 1436 F 8 1920~ 8OW/ D T 3 %
WL T SRS AR 7 SR S5 B S, SIS FUR AN, B I R, AT SN SCD, SR, TR, SRR, MR, A
SRR, B R M AL ST B (P R,

10. HITIRSC S e, SEFIIH. S0 AL T-UC38A21F) fudi R WO OC LR eI —BHLAIHr $412007, 77 (34)
RSCAGH T RO TUCSSAZIR T ML I B2 o5 5B T S A T UCSSA2 R0 F A 5L AE S 6T T, STty T SRRk, JF T8 443k T 280K
BRGSO

A http://d. g. wanfangdata. com. cn/Periodical Ingcjsdxxb200705027. aspx
BB ST R (hljdx) , LS. 142d577a-801d-44e0-b3b0-9df301322c62

T 20104£9 16 H


http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e5%bb%b6%e8%be%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Sun+Yan-hui%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_xdkf200917027.aspx
http://c.g.wanfangdata.com.cn/periodical-xdkf.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%a2%81%e6%99%93%e9%94%8b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9f%b4%e6%99%ba%e6%b8%8a%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%ad%e6%b7%b3%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_kjzxdb200734007.aspx
http://c.g.wanfangdata.com.cn/periodical-kjzxdb.aspx
http://d.g.wanfangdata.com.cn/Periodical_lngcjsdxxb200705027.aspx

