
TiTanium 
sublimaTion 
pumping (Tsp) 



Tsp filamenT carTridge
The filament cartridge is mounted on a 2- 3/4” CFF (NW 35). The 
feedthrough supports three titanium-molybdenum filaments and a 
return path for ground isolation. Each filament contains 1.5 grams 
of usable titanium and averages 20 hours of operation.

liquid cryoshroud
The liquid cryoshroud consists of a double walled, type 304L 
stainless steel cylinder with two liquid nitrogen feedthroughs 
(.375 in. diameter) with flare type fittings. It provides 1578 cm2 
(245 in.2) of liquid nitrogen cooled surface area that provides 
pumping speeds up to 12,000 l/s for hydrogen (see table). The 
shroud is mounted on an 8 in. CFF (NW 150).

ambienT spuTTer shield
The ambient sputter shield economically maximizes surface area 
when cooling is not practical or possible. It provides 827cm2  
(128 in. 2) of ambient temperature surface area that provides 
pumping speeds up to 2200 l/s for hydrogen (see table). The shield 
is mounted on an 8 in. CFF (NW 150) or a 6 in. CFF (NW 100).  
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Titanium Sublimation Pumps (TSPs) are often used in combination with ion pumps or independently to remove reactive gases from 
the vacuum environment. Combined with an ion pump, the TSP allows for low ultimate pressures in a shorter amount of time. All TSP 
components are bakeable to 400˚C.

digiTel™ Tsp/neg conTroller
The TSP/NEG controller has an easy-to-read touchscreen 
LCD display that displays all manual or programmed firing 
paramenters. Manual operation is as simple as pressing one 
button. Programming is just as easy by viewing all programming 
options on one screen. The TSP/NEG controller can operate up 
to 8 TSP filaments or 2 NEG pumps.



digiTel™ fleXibiliTy
The DIGITEL™ line is flexible enough to control a wide variety of ion pump and TSP configurations. The LPCe and MPCe can operate up 
to four ion pumps simultaneously or independent operation of one or two ion pumps respectively. The MPCe is capable of controlling 
one or two TSP/NEG cartridges independently from the Remote TSP/NEG controller or internal TSP (ITSP).
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ease of use
The TSP/NEG and MPCe controllers are each fully controlled with an 
intuitive touch panel LCD.

filaments 
Each titanium molybdenum filament contains 1.5 grams of usable titanium 
and averages 20 hours of operation.

connectivity
TSP/NEG cables have MS style connectors that are bakeable and 
radiation resistant.

safety 
High currents travel over distances up to 10 meters through bakeable 
and radiation-resistant insulated and strain relief cabling.

example configuration 1
Single or dual TSP operation from the TSP/NEG Controller.

example configuration 2
Three parallel diode ion pumps, one triode ion pump, and dual 
TSP/NEG operation from the MPCe.

Output Configuration Examples
Alternative configurations and CAD models available at www.gammavacuum.com.

Gamma Vacuum designs, manufactures, and services 
ion pumps, titanium sublimation pumps, and their controls.

We have grown to be the industry leading supplier 
through superior quality, delivery, service and innovation. 

Our staff and facility are dedicated to one thing; 
creating the purest vacuum environments on earth.

amma Vacuum
2915 133rd Street West
Shakopee, MN 55379  • USA
(t) 800.237.3603 • (p) 952.445.4841 • (f) 952.445.7615
www.gammavacuum.com • info@gammavacuum.com
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High Voltage Input Voltage Communications Remote Enable Remote TSP/NEG
Controller

1 One Section

2 Two Sections

US110 90-130 volts
US 110 Plug

232 Serial 232
Standard

422 Serial 422

485 Serial 485

E Ethernet

N Not Installed

HVE Installed

N Not Installed

TSP1 Single TSP
1.5 m Cable

TSP3 Single TSP
3 m Cable

DTSP1 Dual TSP
1.5m Cables

Standard Base Unit Options*

B No plug

UK240 200-240 volts
UK 240 plug

AU230 200-240 volts
AU 230 Plug

US220 200-240 volts
US 220 Plug

EC230 200-240 volts
EC 230 plug

DTSP1 Dual TSP
3 m Cables

NEG1 Single NEG
1.5 m Cable

High Voltage Section Options

* Configured part numbers and pricing are available at www.gammavacuum.com. Contact us directly for custom engineered options.

Current Polarity Output ConnectorsOutput Voltage

H
V

 O
pt

io
ns

100 100 mA
500 500 mA

POS Positive
NEG Negative

7KV 7000 volts
5KV 5600 volts

K1 One SHV 10kV
K2 Two SHV 10kV
K3 Three SHV 10kV
K4 Four SHV 10kV

F1 One Fischer
F2 Two Fischer
F3 Three Fischer
F4 Four Fischer

Configuration Part String for Example 1 
Base Unit: MPC-1-US110-232-N-TSP1
HV Section One: 500-POS-7KV-K4
HV Section Two: Not Installed
Remote TSP Controller Installed

Example 1: 

Configuration Part String for Example 2
Base Unit: MPC-2-US110-232-N-DTSP1
HV Section One: 500-POS-7KV-K1
HV Section Two: 500-NEG-7KV-F3
Dual Remote TSP Controller Installed

Three parallel diode ion pumps, one triode 
ion pump and Dual TSP operation

Four diode ion pumps in parallel
and Single TSP operation

Example 2: 

OPTIONAL



gamma Vacuum
2915 133rd Street West

Shakopee, MN  55379   |   USA
800.237.3603   T   |   952.445.4841   P

952.445.7615   F

gammavacuum.com    |    info@gammavacuum.com
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Typical Tsp pumping speeds

Tsp/neg conTroller specificaTions

area
(cm2/in.2)

TemperaTure
(°c)

raTe
(l/s/cm2)

speed
(l/s)

raTe
(l/s/cm2)

speed
(l/s)

raTe
(l/s/cm2)

speed
(l/s)

LIQUID CRYOSHROUD (8 in.)
709/110 20° C 2.6 1,843 8.2 5,814 7.3 5,176

1578/245* -195° C 17 12,053 11 7799 14.6 23,039

AMBIENT SPUTTER SHIELD (8 in.) 827/128 20° C 2.6 2,150 8.2 6,780 7.3 6,037

AMBIENT SPUTTER SHIELD (6 in.) 621/96 20° C 2.6 1,614 8.2 5,092 7.3 4,533

h 2 c o h 2o

*Applies to H2O speed only.

specificaTions digiTel Tsp/neg remoTe Tsp/neg

INPUT PoWer Voltage 90-130 or 200-240 volts 90-130 or 200-240 volts

Frequency 48-62 Hz 48-62 Hz

oUTPUT PoWer Independent Outputs 1 1

Open Circuit Voltage +17 vac +17 vac

Current (maximum) 55A 55A

Watts (maximum) 800 (max) 800 (max)

Resolution 0.1A 0.1A

hIgh CUrreNT CoNNeCTIoNS 1-2 MS Style, Configurable 1-2 MS Style, Configurable

DISPlAy Type 1/4 VGA touchscreen LCD 1/4 VGA touchscreen LCD via MPCe

Readouts Current, on-time, and
programmable options

Current, on-time, and
programmable options via MPCe

ANAlog oUTPUTS Voltage linear configurable linear configurable

Current/Pressure linear or logarithmic, configurable linear or logarithmic, configurable

CoNTrol MoDeS Manual, programmed, or remote Manual, programmed, or remote

CoMMUNICATIoNS Local/Remote/Full Local/Remote/Full via MPCe

Ethernet Ethernet  via MPCe

Serial: 232, 422, 485 Serial: 232, 422, 485  via MPCe

CoNForMITy To NorMS EN 55011 Class A, IEC 801-2 EN 55011 Class A, IEC 801-2

EN 801-3, IEC 801-4, EN 61010-1 EN 801-3, IEC 801-4, EN 61010-1

WeIghT, kg (lbS) 16.8 (37) 13.1 (29)

SIze 3U high. 1/2 rack wide 293 x 219 x 130 mm (min)

438 mm (17.2 in.) deep (12 x 9 x 5 in)

293 x 219 x 150 mm (max)

(12 x 9 x 6 in)

ADDITIoNAl FeATUreS TSP Enable TSP Enable via MPCe


