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Vacuum Levels

Torr Pa miles (km)
_ Pressure 1012 1010 — Altitude
Ultra-High | | 1000 (1609)
Vacuum 10-10 — 108 —
| | one — 400 (644)
e E
: — — — 200 (322) Shuttle
High  pressures 106 — 104 —
Vacuum f . _ |- 100 (161) Low-Earth
~ 3~ Protess] P\ ag o 102 =~ | 1[5 80 (129) ~ Satellites
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Vacuum Pumps-EL2= B BE

Pumping System Ranges

10-10 10-° 108 107 106 10-° 104 10-3 102 760
Pressure (Torr)
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. O|I Rotary Vane pump
. Dry Scroll Pump
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* Turbo Pump

* Cryo pump
* Diffusion Pump
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Turbo pump Cryo pump
1. Q%Qfgénp MEEES R 1 ggrzyo pump AYEEE, HH2(EF

|2 JIX A &
3 BE( 10Torr) sk A A 5.06-2 Torr A SEBRHAHIAA

2. 2.

3. FHREETI99( Gas Independent) 3. FHSRBEE JJ5%( Gas Independent )
4. HEMA HEAE 4. FTEEL, BAFER 4N
5. 50/50 {#iF Gate Valve 5. 99%=EEE Gate Valve

6. & & (<50 watt) 6. FEEE (>2000 watt)

7. FafraE/) 7. HIAEAX

8. HAth 8. HAth
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LOAD and Pu ut
Another name for Q, the throughput, is gas load. Where
does gas load, “Q” come from?

QTOTAL = Q/OLUME T QLEAK T QOUTGAS T QDIFFUS ION T QPERM EATION

Permeation

Outgassing

Real
Leak - | Qpump>Q gas load total

Diffusion S Virtual Pressure goes down
Backstreaming /.

Pump Q(throughput)
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* Roughing Valves( inline/right
angle)

* Needle valve
 Ball valve
* (Ul
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Types of Vacuu Gauges

Direct Gauges (Displacement of a

wall)
| |
Solid Wall Liquid Walll
Diaphragm  Bourdon  Capacitance  McLeod U-Tube
Type Diaphragm Manometer
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Types of Vacuum Gauges (cont.)

Indirect Gauges
(Measurement of a gas property)

Energy Transfer Momentum Transfer

(Heat Loss) (Viscosity)

I
I I I
Thermocouple  Pirani CONVECTRON®

Charge deneration
(lonization)

I Spinning
Cold Cathode Hot Cathode Rotor

Penning Inverted Triode Schulz-Phelps Bayard-Alpert STABIL-ION®
Magnetron
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Ranges of Vacuum Ganes

Bourdon

Diaphragm

U-Tube Manometer
MclLeod

Capacitance Diaphragm

Thermocouple

Pirani
CONVECTRONZ®

Spinning Rotor
Cold Cathode

Schulz-Phelps

Triode

Tubulated Bayard-Alpert
STABIL-ION®

Nude Bayard-Alpert

10> 10 1019 10° 10® 107 10® 10° 10% 10° 102 10! 1 10 100 1000
Pressure (Torr)
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Chamber

Roughing Line
Roughing Valve
Roughing Gauge
Roughing Pump
Forepump

Foreline

Foreline Valve
Foreline Gauge
High Vacuum Pump
High Vacuum Valve
Vent Valve

High Vacuum Gauge

Advanced Hivac Application Co Ltd, /Khf}E

Table 2-4 Dual Mechanical Pump System Valve Sequence

State Vent Rough Test Remarks
Valve Valve Valve

Fre-Vented Closed Closed Closed The Pre-Vented state allows time to ensure that all valves
are closed before any open. The time spent in the
pre-vented state depends on valve actuation time.

Vented Opened | Closed Closed The Vented state places the fixture at atmosphere. The
backing primary pump keeps the turbo backed.

Pre-Roughing | Closed Closed Closed The Pre-Roughing state allows time to ensure that all
valves are closed before any open. The time spent in the
pre-roughing state depends on valve actuation time.

Roughing Closed Opened | Closed The Roughing state brings the fixture to vacuum.

Test Closed Closed Opened | The Test Valve re-opens at the approprate foreline

pressure, exposing the fixture to the foreline.

FIR (73
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Ful—FR5 EE R :Leak Detectors Valves Logistics

Im

rll_ll_ll

Fixture

Table 2-4 Dual Mechanical Pump System Valve Sequence

Keep Distance as

| Short as Possible Vent Valve State Vent Rough Test Remarks

. . Valve Valve Valve

| Pre-Vented Closed Closed Closed The Pre-Vented state allows time to ensure that all valves
. are closed before any open. The time spentin the

| pre-vented state depends on valve actuation time.

. Foreline .:' Rough Valve Vented Opened | Closed Closed The Vented state places the fixture at atmosphere. The

backing primary pump keeps the turbo backed.

LII_II_II_II

Turbo Spec Tube Assembly
("‘I [ BN NN ] box}

Pre-Roughing | Closed Closed Closed The Pre-Roughing state allows time to ensure that all
valves are closed before any open. The time spent in the
pre-roughing state depends on valve actuation time.

Roughing Closed Opened | Closed The Roughing state brings the fixture to vacuum.

Test Closed Closed Opened | The Test Valve re-opens at the appropriate foreline

Length is Proportional pressure, exposing the fixture to the foreline.

to Sensitivity

Backing
Primary
Pump

Roughing
Primary
Pump

Figure 2-2 Dual Mechanical Pump Configuration
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ESI-Q-TOF« Power-on- ¢ Pump-downe Ready: Data- Ventings Services Shut-down«
o it iE (novacuum}¢ acquisitiont
Main-board- One One On¢ On¢ One One Off
Tu rbo 4 = Mechanical- Off Wait'5s-and-turn-on- ¢ On-(monitor11)* On-(monitor-1)- < Off « Can-turn-on'manually<| Off¢
1G1 pump-1¢ (monitor-11):
Mechanical- Off Wait-5s-and-turn-on- ¢ On-{monitor-12)¢ On-(monitor-1)- | Wait-5s-and- Can-turn-on-manually<| Offs
TC3 I TCA4 , IV E pump-2¢ (monitor-12)e turn-off- <
ESI ﬁ%iﬁ.ﬁ = = = — Turbo-pump-1< | Off¢ When-Valve-1-on- On-{monitor- On-{monitor- Off-(monitor- Can-turn-on-manually- [ Offe
I E II E III E I ¢ and'P1-<-300'mtorr, | speed, power) speed, power)¢ | speed,-power)<| (with-certain-
ssmmmnm [p—— = turn-on-{monitor- conditions):

= PGS /H — [ specd. power)

Turbo-pump:2¢ Off: When-Valve 2-on- On-(monitor On-{maonitor- Off:(monitor- Can-turn-on-manually- | Off

- —
and P2-<-100-mtorr,: | speed, power)- speed, power)< | speed,-power)<| (with-certain-
I turn-on-{monitor- conditions)
speed, power)*
Turbo-pump-3¢ Off: When-Valve-2-on- On-{monitor- On-{monitor- Off-(monitor- Can-turn-on-manually- [ Offe
Tu rbo 1 Tu rbo 2 L Tu rbo 3 and'P2/P4:<-100" speed, power)s speed, power)¢ | speed,-power)<| (with-certain-
mtorr,-turn-on- conditions):

(monitor-speed,
e power)*

MP 2

TC1

MP 1
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1

A\ Vs
WL WS

Test Leak Leak
BHEH =i = EqID S/N OpID  Result Rate Trend

2018/6/13 9:22:36 300
2018/6/13  9:22:37 290
2018/6/13 9:22:38 270
2018/6/13 9:22:39 240

20.0E-09 -8.999
20.0E-09 -8.999
20.0E-09 -8.999
20.0E-09 -8.999

2018/6/13 9:22:22 240 0 0 0 20.7E-09 -8.93
2018/6/13 9:22:23 540 0 0 0 20.7E-09 -8.929
2018/6/13 9:22:24 210 0 0 0 20.7E-09 -8.928
2018/6/13 9:22:25 310 0 0 0 20.7E-09 -8.926
2018/6/13 9:22:26 280 0 0 0 20.8E-09 -8.92
2018/6/13  9:22:27 270 0 0 0 20.1E-09 -8.99
2018/6/13 9:22:28 230 0 0 0 20.0E-09 -8.999
2018/6/13 9:22:29 220 0 0 0 20.0E-09 -8.999
2018/6/13  9:22:30 320 0 0 0 20.0E-09 -8.999
2018/6/13  9:22:31 300 0 0 0 20.0E-09 -8.999
2018/6/13  9:22:32 270 0 0 0 20.0E-09 -8.999
2018/6/13 9:22:33 250 0 0 0 20.0E-09 -8.999
2018/6/13 9:22:34 220 0 0 0 20.0E-09 -8.999
2018/6/13 9:22:35 320 0 0 0 20.0E-09 -8.999

0 0 0

0 0 0

0 0 0

0 0 0
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* Turbo Pump

* lon Pump/TSP

* Primary Pump

* Hi /Low Vacuum Gauges

* Sensors ( Position,
Temperature....)
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 Window,UNIX,DOS, LABVIEW...  AMAT/ Varian Implanter/ R&D
e AHA ££ PLC +HMI o /NI 245 /751 5 72 /Cost Saving

2019/12/25 Advanced Hivac Application Co Ltd, /KHHE FH R B TR 5] 25



/

KEREFRRIDBRAST S N

JKWIRZE IR Y 5 — B 28 R i e

* lon pump

* Turbo Pump

* Roughing Pump
* Vacuum Gauges
* Valve Control

e Other Control( Heater on/off,
Power on/off)
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