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Abstract

important role in solving the current maintenance problems of micro vacuum electronic devices. Micro ionization

The new structural design of the micro ionization pump and the proposal of new ideas play an

vacuum gauge and micro sputtering ion pump have many similarities in structure and principle; combining these
two devices together can realize two functions at the same time and greatly reduce the overall volume of the
semiconductor. This paper designs a micro sputtering ion pump based on a micro ionization vacuum gauge. The ion
pump has a good pumping effect in the range of 10 ° Pa—10 * Pa as a main pump and can maintain the vacuum
degree of the system. The improved ion pump has a certain pumping speed in the range of 4x10°—6x10 * Pa, and as
an auxiliary pump, it can effectively strengthen the pumping speed of the molecular pump in the magnitude of
1x10°° Pa, and its ion current is in line with the trend of the internal vacuum, so the structure can be used
simultaneously as a cold cathode ionization vacuum gauge and a sputtering ion pump.
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WE  HORGZE 6T MRS 78 B AR A P A LR S R BT RO HE, O B RO B2 F oo B T AR RS
JIE e A ) REHRAIL T 2 A MR AR Vs o TR PR S LS T S TR I S S S AR R RN R LA I AR R AL, Kk R
S G —R, TR B SCE AT B I BN SR AR AR, SCREAE — R OR) L BS Ls T Y JRA B T — A R
ST A, XS TR IE R T 5ETE 107 Pa—10 " Pa i B ARCR RAT, 77T AZERE R G0 Ha 1 1R Wl Bh 4 vT LA R0 3 43
THAE 10°° Pa LG A, HL3 7 L I 15 PN 25 B AR AL A 3 — B, IR i 54 T AR B A SR v BRI, L 28 L2 1T S Ik A
THEMA.
XEW BTG BETER MEYE
FE %S TBT52 XEKFRIAAD: A

[pEkls

doi: 10.13922/j.cnki.cjvst.202407014

e AR F A 1] A28 385 1 0 R R A O ) e R it
R b, TEAE 23 8 B E 0 R A LUk T
fEEAs AR R, KRB B TN R T
YRR S AARARH /D, JF B SEtR oo iE A B At
LR TR ) EL 28 AR BRI, i AT 2 He A
8 L2 5 R 2 R AR AT A B i s AR BRI,
17T A 490 1) L 28 SR Bl L 28 R A AUR R R O HL

Y75 B #3: 2024-07-26

REFE R, Ml FH A &g, ANl T 4S5 W 7ot
PRI, TR, T8 B A S o A AR
Wi, S O B T AR ST, U T A
A B2 TR R R N R s
THECHE R I S5 B8 28 O & BN Bk i o] AT
Hobson J PP K1 3 B S5 8 F RS Al ok, ¥
VA B 48 A8 L2 T+ 1 IR e Sy mT R A 1 T B,

E&UTH: HEE SRR E (2023YFF0717200); ERK AREH#IEFFERETHE (62101172); I @R FEARBHIRL 55 2% L3005 4
WEhIH (JZ2024HGTG0307); 1 E P+ 5 R34 0m EE B E (2023M743110)

* BE& At E-mail: caoqing@hfut.edu.cn


https://doi.org/10.13922/j.cnki.cjvst.202407014
mailto:caoqing@hfut.edu.cn

%12 M

PN 2 ORGP A oS 1 AR BT SO REI ST 1027

TG A5 f 1 45 ELAS T 136N T B8 F 2R i T g, (HH:
BT B 728 TAF lo A o HL B 7 R S AR R R
Ko MTAEER U, 5T 578 SR8 Has
T4 T A SRR R AT Penning Ji F %0 A A
LB AR B T, ORI AR, AT AR R AR
B S Sk B A T BRI P A AR,
VA BFI AR H 1 LS T o AR HR B Y B T L K
AR LS B R/ R A B T —Fh
o 1 L 245 HL A fl R 45 4 B s o, R R =
(%) FEL IE i B 23S ) A0 AR T AR b 1) D B i L s
FN, T HF R B A RGO T AR = B2 Y
W, TAEFEEZE 107 mbar-107 mbar, 78 33T H:
TR B2 TR LA 4, AR B AR R b ek — b
TR B 2 2R, [T GE T B s i S5 I A B
AT HA HARK R AT F

AR TAEFE T AR 5" B TAE B T —Fh
TR g s 4 3B 1 2 (MIMIIP) , H: P 8 e, 5 [ el A
FULH 0.3 em’, [7] B H 25 14 B A oL B 2 11U,
AT LA SRR A B s = T AR

1 EXEFEIE

G S5 25— 2 WA/ it At 2 A S I 5 | 3] B A
AR B 3 o AR AR AR R, B IR AR R B 3
BBl 77 A W B0, e St A TT DA 43 R 4 BRI b
T s e e < D S S0 = R N = s
SRR A IS PR AR B IR R, X A e LI S S
FIZEAL, SRS PR - AR R B FEE S L)
VT 55 o R I S 4 38 i 1) AR, T i 4Bk B
5 s SR RN Y AR E LA, 18 Bk 2E TR AR
o AHARBIIAN R, AW B 0 W R B S AN
W) o 4 BRI o6 2 R X SR 5, M AR
AR 55 46 B s I e I A, AL M SR FE e = R L T
lf 28 F 2 7 A AR S TR, B S AR,
THERMRERE, B2 G T IR N g
L, AR R /N B T W S AE R E B T
BRBEHE I, 3 46 B AN 2 SR STE R )Z2 & A4k
2RV o BT AR AR R R B AN 1 s

JIT BT MMIP 3 A% 55 4 2 BB 8 i 5 48 B
25T H R A R R PR L oD BB AN Y
IR REAR L N . MR YA A T I A5 (i Fi 3705 2 m] A,
[ B 388 L T AR B HL 3 3 288 A A 78 Hh o B AR R 0 PH
B fRT =2 1] R B DX 38, SR A% ) HeL B, FEL 3 2 DA FH

moving electrons that are
L subjected to electromagnetic
fields

@ gas molecules in the system

o ions that are ionized by the
collision of gas molecules
by electrons or ions

the ti atom sputtered by
the ion bombardment of the
cathode

ti film chemical reaction
with gas molecules to form
compounds

B w7 R U B A

Fig. 1 Schematic diagram of magnetron type ion pump pump-

ing principle
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Fig. 6 Ion pump performance test experimental device. (a)

Schematic diagram of experimental setup, (b) physical

diagram of vacuum system
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