Journal of the Korean Vacuum Society
Vol. 2, No.1, March 1993, pp.1-8

(A=

DTE Y9 TUBAH0IX] FHHe+

g7 MUBH-

AME -
YREFAGATY,

Sl & - oldE - M|t
Agd A

(1993 19 149 A4

The Study of Vacuum Gauge Characteristics
in the High Vacunm Range

S.S. Hong, Y.H. Shin, J.Y. Leem, J.H. Park, C.R. Lee and K.H. Chung

Korea Research Institute of Standards and Science, Vacuum Laboratory
(Received January 14, 1993)

hd of—o} AFA A s AztE A awAEE o] 4% LAFEFI)E AFEE 1076~1072
torr <d<dellAl 7} de] 2%o|& spinning rotor gauge®} A& A AFAIAES] EAE A
F3lEo] AgEE wdE Sste] zalsle] Balt) Aol Ee A, 1715 3l
wEZ Aol 42 scatteringd ZAMFlZ & N, CO, He, Hy, O, Ar 7h2ol oidh 7hiesl gtade
£ w9} ¥ o2 hysteresisE FAlstsicth

Abstract—The characteristics of spinning rotor gauges and hot cathode ionization gauges, most
widely used HV to UHV gauges, were studied in the pressure range of 107%~1073torr. The
linearities and data scatterings in the time period of 15 days were investigated and also the sensiti-
vities and the hysteresis in the up-down measurements in the N, CO, He, H, O, Ar gases.
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Fig. 1. Schematic diagram of high vacuum standards
system using dynamic flow method.
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Fig. 2. Schematic diagram of flowmeter by constant pressure method.
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Fig. 3. Logarithmic plot of various gauge readings vs.
flow rate.
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Fig. 4. Plot of SRG2(a) and NUG(D) readings vs. SRG1
readings.

HollAl NUGE Bl R 4A-& Bojr} Ho]eje] scatte-
ringS 10 %torr o]AtellA] 3% AHxeolt} o] o]3}e]
ol Al 2] scatteringe] A1 Ko] Bole= & SRG
19 scattering =<}l 471}, Fig 5(b)2] SRG2
4l 7% scattering® X8 FAlo® diAg ¥ E
Holw 107 %torr7kAE oFF £& 2AAAE Ralr)h
10 5torr 4ol A9 scattering 1% (5 #7)9
scatteringe] Zon g g Ao}z]9] scatteringe Fig,
5(b)ell H.o] scattering®] Hulo|t)h) Hxelr} 1078
torr 499 tHoME 10% AEe A7 scatte-
ring€ ebdc} 107 torro]&he] Ao xE 1%
gho] i},

Fig. 62 SRG13} v]w3t BAGS} MIG2| el zo)m
°]5-2 SRG2¢} NUGel uls) scatteringe] Als}che
ZA& 4 4 ook £33 BAGY HFAAAE B3
Holl 2] oF 30%, MIG: < 6% #HA AAg& & 5
ek Fig. 78 Fig 59} 22 v e = BAGS MIG
A|A| €9 scatteringg 2.ql Zlolu} BAGS A%
107*torr olAke] qbEola AJE WA A4S Bl
=3 order’l viFE WA AA|Ay} PZsle

Journal of the Korean Vacuum Society Vol 2, No. 1, 1993



6
03
¢ 02
=]
z R H
6 01} / .“ H i .
w N At H
Q [ AL e ;
W ! :
i / H
G o1} / {
A R S
02 3 s 5 4 3
LOG(SRG1 READING)
(a)
0.3
& o2f
o
(72}
& oa .
w
o
4
g o - T
w :
u. H
w i .
R R S :
o i ; j
-7 8 -5 4 3
LOG(SRG1 READING})
(b)
Fig. 5. Data scatterings of NUG(a) and SRG2(b) readi-
ngs.
0.0008
P v
& 0005}
4 ;
£ ooo0sf P -
5 Y
g o002 : e
A
o~
0 i L e L
] 0.0002 0.0004 0.0006 0.0008 0.001
SRG1 READING(TORR)
(a)
BE»US(
_ e
& 6E.05 | .
o g
c “
g .
F 405 ; e
« et
] . &
s €05 sy
Wt
i
o ; i i i B
o 0.0002 0.0004 0.0006 0.0008 0.001
SRG1 READING(TORR)
(o)
Fig. 6. Plot of BAG(a) and MIG(b) readings vs. SRG1
readings.

AT, A2W A 135, 1993

55 ALE - QA A - o) HE - A3}

03
o o2}
<
m
w
Q 01
w
Q
o 0 i i
w i
w H
I :
0o 01 v
02 1 1 I Il
-7 & 5 -4 3
LOG(SRG1 READING)
(a)
a3
a o.z’» .
E B a
S o1}
uy
Q
Z
o,
w
u
o
O .01
_02 1 1 1 ol
7 8 .5 4 3
LOG(SAG1 READING)
(b}
Fig. 7. Data scatterings of BAG(a) and MIG(b) readi-
ngs.

ZAog Mol FeE THEAF FFEo) 10°°
torr ol AR}t 107 torr 3ol A o] =g <
= 9k MIG9 A% 2} ordervit} AFEZFFe
UAg %313 order’t vl wje] HEeo] AT
24 dAe] ek o] = AA MIG o] 7X
105 torr7kR] &€ 7lo)a} o] o]Ae] gt A w
AL 24T 4 gloort 7|EH o7 BAGS
2 FolBE nALUAE el ZloE AR
107* torr7}2] &) o J el 4] BAGS} MIGS] scattering-&
of 20%A4 =2t W) BAGS} MIG T o)A
t} controller A} €] error7} 10%<]AF 2}3x3H-& &
T At

3.3. Alolx|9) 7tA% ®H Y Up-down
Hysteresis

Table 14 SRG2, BAG, MIG, NUGE 3 up-
down A|7]"A] N,, CO, He, H;, O, 183 Ar 7kof|
s AeE 2% AAE Hslgck = (sensiti-
vity)x 779 dlolEEE EEUH dE FHax)
& AH-at AAdA o2 fittingd F 2 4149



TAF dde) AFAelN EHIT ,

Table 1. Sensitivity and hysteresis measurements of various gauges for different gases

N; co He H O, Ar

SRG2 Up 1.0958 1.0924 1.1172 1.1010 1.0929 1.0930

Down 1.0959 1.0945 1.1175 1.1049 1.0933 1.0931

Dev. —0.005 —0.095 -0.017 —0.175 —0.02 —0.006

Rel. 1 0.998 1019 1.006 0.997 0.997
BAG Up 0.6272 0.7372 0.1122 0.2046 0.6220 0.8465

Down 0.5987 0.7294 0.1001 0.2229 0.5160 0.8162

Dev. 2.32 0.53 5.67 —4.28 9.32 1.82

Rel. 1 1.20 0.17 0.35 0.93 1.36
MIG Up 0.0796 0.0769 0.0248 0.0607 0.0707 0.0838

Down 0.0857 0.0829 0.0218 0.0639 0.0743 0.0908

Dev. —3.68 —3.77 6.62 —225 —244 —4.05

Rel. 1 0.97 0.28 0.75 0.88 1.06
NuG Up 0.004861 0.005007

Down 0.004869 0.005018

Dev. ~0.078 —0.22

Rel. 1 1.03

Up; Sensitivity measured while increasing pressure
Down; Sensitivity measured while decreasing pressure
Dev.; "Up—Down,/M Up+Down X 100(%)

Rel; Relative sensitivity to N, sensitivity
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