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Hot Cathode lonization Gauge’ G-TRAN series ST2”
Obtained High Stability and Long Life"*
Toyoaki NAKAJIMA"? Takeshi MIYASHITA"? Masahiro FUKUHARA"? and Takanobu SATO"?
72 Components Divison,ULVAC,Inc.,2500 Hagisono, Chigasaki, Kanagawa, 253-8543, Japan

Because of changes in the operating environment and the material processing with the vacuum equipment, lowering and

fluctuation of the reading value of the ionization vacuum gauge has increased. Therefore, we focused on the triode ionization

vacuum gauge that has a feature of high stability and high accuracy, we developed the world's first small metal type gauge

head of triode ionization vacuum gauge. In environments such as oil is deposited, it was confirmed that a long period of

time the reading value is more stable than the cold cathode ionization vacuum gauge and B-A ionization vacuum gauge. This

triode ionization vacuum gauge that we have developed is an old technology, but we believe can contribute to solution in the

new market.
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Figure 10 Connection flange coated with vacuum grease.
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(a) (b)

Figure 20 (a) Electrode of cold cathode ionization vacuum
gauge when mounted and used directly above
oil diffusion pump. (b) Electrode of cold cathode
ionization vacuum gauge when argon gas
was introduced up to about 1 Pa and operated
continuously.
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Figure 30 Ion collector of B-A ionization vacuum gauge whose
indicated value is lowered.
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Figure 40 Structure of gauge head.
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Figure 50 Buffle.

Figure 600 Sensor unit, gauge head (left) and display (right).

cooobooooooooooboooooboooobooooo
coooboboooooooobooooobcoobooooo
coooboboooobooooooOoooooOobocooobooooo

A000000000000000

00000000000 00000D0D0000nD
000000000000 00D0D0O0BADDOOOD
00000000000 0000D0D0DO0O0000DD
0000000000 D0000O0D0DO0O000nnD
000000 Figure70000000000000O0
000 100000000000000BA0OODDDOD
000000000000 000002400000 13
00000000000 00000D0DO00000ODn
00000000058 00000 148000000
0000000000000000000 1000000
gooUiOolooo0d000oooooooooon
00000000000000000D00000000
0000BAOOOODOOOOOOOOOOOOOO
00000000000000000D00000000
0000000000000000000000000
oooooog

10"'Pa0 0000000000000 OO0O0ODOO
00000000000000000000000000
0000000000 0000o0o0ooooooooo ™



160%

140%

120%

100%

80%

o the test start

| B-Alonization vacuum gauge
4 Cold cathode lonizastion vacuum gauge

W%

10% | @ST2(New Vacuum Gauge)

20%

Sensitivity variation Comparison ratio

0%
1] 200 100 GO 800 | (EIEA] 1200
Time (hour)
Figure 70 Stability test in case of being installed directly
above the oil diffusion pump.
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Figure 80 Sensitivity distribution of new developed gauge.
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0J0000OooooooOol1Pa000OO0O0OOooOO

U Figure O O Air Vent[J
gofdooobooobooooooooboooooo
0o00D00DO0o0oooooo o0oooooooa
gofdoooboooobooooooooobooooon
gofdoooboooobooooooooobooooon
godooobooobuoobouooooboooooo
gofdoooboooobuoobouoooobooooog
agood

O0000 Tablel0OO0DOO0DO21400 1x 1074
OO0 133kPa0 00000000000 JCSSOOOO
goooooooood

500000

BAOOODODODOODOOOOOOODODODODOOOOO
0000000000 D0000O0D0DO00000nD
00000000000 0000D0D0DO0O0000DD
0000000000 D0000O0D0DO0O000nnD
0000000000 D0000O0D0DO0O000O0nD
00000000000 0000D0D0DO000000D
0000000000 D00000D0DO00000nD
00000000000 0000O0D0DO0000OnD
0000000000D0000000D0000000D
0000000000D0000000D00000000
0000000000D0000000D00000000
0000000000D0000000D00000000
0000000000000000000000000
000000000D000000000

100000000000000000000000
0oooooo"™ooo0o00o0oooooooooo
0000000000D0000000D00000000
0000000000D0000000D0000000O
0000000000D000000



Table 10 Specification list.

Name

Multi-ionization gauge ST2

Connectable gauge
head

ST2 gauge head SWT-16 (NW16), SWT-25(NW25) : 1
O SPU Pirani vacuum gauge measuring unit: 1 (option)
O SAU pressure sensor unit: 1 (option)

Measurement
pressure range (N,)

ST2 independent mode: 1x 10”° Pato 1x 10" Pa

Accuracy (N,)

ST2 independent mode: 1x 10”* Pa to 3x 10”° Pa: + 100

Repeatability (N,)

+ | I+

ST2 independent mode: 1x 10”* Pa to 3x 10"° Pa: + 20

Measurement gas
type

Indicates pressure as sensitivity for N,

Emission current

2mA (1x 10”% Pa or lower), 10 uA

DEGAS

Electron bombardment - Emission current 2 mA, grid voltage approx. 330 V

Gauge head material

Filament: Ir/Y,0s-coated
Others : PtC-Mo, SUS304, W, Kovar glass, Kovar/Ni plating

Gauge head
withstand pressure

SWT-16: 2x 10"° Pa (absolute pressure)
0 ” Take the withstand pressure for flanges, clamps, and other components
into account separately.

Gauge head internal
volume

SWT-16: 17 cm®, SWT-25: 19cm®

Operating
temperature range

10 to 5000

Bake out

Sensor head : 15000 (when controller is disconnected)

temperature

Power supply 20 to 28 VDC (ripple, noise 100 or lower)

voltage 19 W or lower (156 W when power supply turned on)
Sensor weight Controller: Approx. 530 g, SWT-16: 80 g, SWT-25: 80g

External dimensions

144x 75% 62 mm (approximate, controller section)

ooo 50 M. Hirata, M. Ono, Y. Toda, K. Nakayama: Shinku, 25
10 H. Yoshida: J. Vac. Soc. Jpn., 58 20110483. 0 1982[B72.
20 H. Akimichi: J. Vac. Soc. Jpn., 561 2013[220. 60 Japan patent JP5827532.
30 Japan patent JP W02006/121173A1. 70 WO patent WO2016/139894A1.

40 T. Nakajima, T. Miyashita, Y. Nagata, M. Fukuhara, Y. 80 WO patent W02016/151997A1.
Uchida, Y. Ohasi and T. Nishimaki: ULVAC 90 H. Yoshida: J. Vac. Soc. Jpn., 58 20150155.
TECHNICAL JOURNAL 76! 2012[8. 100 H. Yoshida: J. Vac. Soc. Jpn., 591 2016237.



ULVAC www.ulvac.co.jp

ErrtQRE®
ULVACD#ff-ls B 225t
EENEE Ty? g’é'

— ?quEmr;bﬁg. ‘“5"1#1’:1"1*_ E & I

- fﬂwg h YR

, - m(E SEE

I £ HEE ok SF 4 | Y hﬂimﬁ

B3 — m¢f Lol ® e o

| & .gw& - SE 57 M

; A E 8% 3

2?. i: : o¥ @
: '_"z-. > = R X
b = i — |

kpas L =0
 Ig IR 372 oo
L <&t (759 5
= EE gﬁ’ﬁg E-I-}j;
~ -
PR ! H T2
3 L b 20)

O F 3 T

R {rm
TS Y E
i SrER G &3
4 rsng g )
2 § O
Tg}gj ht = 1'5:&*
& i

A, TAMRAOHRZESORULHLETOTHENET !
e EMERE: PO SRR S
=L 7IVINy D MREASREES TEL 03.5218.6011
WWW-U|VEC.Cﬂ.jD EARFEREEE TEL 06-6397-2281 _
. BEHER ALSHTIW S
| 71wy st2 WREERRE TEL 0467-89-2261 %un#ﬁﬂlet WEB ~ !




