
 

Date: May 3nd, 2019                MM 739 

To: Global Sales and Service, Global Customer Care, Marketing,  

 VPD Staff 

From: Erica Chiaverini  

Subject: New Product Introduction: Agilent Ion CombiNEG pumps 

 

 

1. Introduction 

2. Technical Specifications and Pumping Speed curves 

3. Features & Benefits 

4. Target Applications 

5. Product Positioning and Competitive Analysis 

6. Product Offering 

7. SAES GETTERS NextTorr-StarCell 

8. Ordering and Delivery Information 

9. Support documentation 

10. Contact Information     

 

 

Agilent Technologies Italia S.p.A 

Vacuum Product Division 

Via F.lli Varian 54 

10040 Leinì, (Torino) 

Tel:  +39 011 9979 111 

Fax: +39 011 9979 350 

www.agilent.com/vacuum 



 
 

MM739: Introduction of Agilent Ion CombiNEG pumps   
 

1. Introduction 

 

Agilent Technologies is glad to announce the introduction of the new Agilent Ion CombiNEG 

pumps. The Ion CombiNEG pumps are ion pumps equipped with a side port to accommodate 

a SAES GETTERS Non-Evaporable Getter (NEG) Cartridge. This combination is the result of 

more than 100 years of combined vacuum experience of Agilent Technologies and SAES 

Group. Agilent (formerly Varian Vacuum) is the inventor of the ion pump, and SAES GETTERS 

the originator of the NEG technology.  

The getter material is highly reactive with all the getterable gases (i.e. H2, N2, CO) and 

provides high pumping speed for these gases, even at low pressure. Agilent StarCell element 

is the best choice for the Noble gases pumping (i.e. Ar). So the combination of the two 

technologies provides enhanced pumping speed for getterable gases, methane, and noble 

gases and can reach pressures below 10-11 mbar. The easy insertion of the NEG cartridge into 

the ion pump makes the Ion CombiNEG concept a smart solution, combining ion pump and 

NEG cartridge technologies in the same pump volume.  

Agilent Ion CombiNEG pumps are available in three different configurations:  

• Ion CombiNEG 40 – 400 

• Ion CombiNEG 150 – 1000 

• Ion CombiNEG 150 – 2000 

 

The first configuration combines a StarCell 40 l/s ion pump and a 400 l/s (nominal speed for 

H2 pumping) NEG Cartridge while the second and the third consist in a StarCell 150 l/s ion 

pump combined with a 1000 l/s or 2000 l/s (nominal speed for H2 pumping) NEG Cartridges. 

The position of the getter pump has been optimized in order to preserve the inner conductance 

and an optical shield is foreseen to preserve the NEG cartridges against the titanium sputtered 

by the ion pump during its operation. Moreover, during the manufacturing process, the Ion 

CombiNEG 40-400 pump is exposed to a “vacuum firing” treatment which, together with a 

more homogeneous magnetic field, allows for a faster pump-down to the ultimate pressure. 

Diode-SEM versions for all the combinations are also available. 
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The Ion CombiNEG can operate with the state-of-the art IPCMini controller while the NEG 

cartridge needs a dedicated control unit to activate the getter.  

 

 

 

2. Technical Specifications and Pumping Speed curves 

 

The following tables detail the main technical specifications of the 40 l/s and 150 l/s pumps 

(only the ion pump characteristics):  

 

 

 

 

The side ports of the Ion CombiNEG pumps allow the insertion of the NEG cartridges as per 

the following table and figures: 

Ion CombiNEG 40-400 pump Ion CombiNEG 150-1000 and 150-2000
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Ion CombiNEG 

configuration 

Inlet  

flange 

Side 

flange 

SAES 

GETTERS NEG 

Cartridge  

Configurations 

Ion CombiNEG  

40-400 
4’’ 1/2 2’’ 3/4 D400-2  

 

Ion CombiNEG  

150-1000 

6 ‘’ 

D1000 

 

Ion CombiNEG  

150-2000 
D2000 

 

The pumping speed curves of the two IonCombiNEG pumps are the following: 

 

Pumping Speed - Ion CombiNEG 40-400 - StarCell, Nitrogen (Ion Pump only, saturated) 
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Pumping Speed - Ion CombiNEG 40-400 - StarCell, Argon (Ion Pump only, saturated) 

 

 

 

 

Pumping Speed - Ion CombiNEG 150-1000 and 150-2000, StarCell, Nitrogen (Ion Pump only) 
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Pumping Speed - Ion CombiNEG 150-1000 and 150-2000, StarCell, Argon (Ion Pump only) 

 

 

The NEG cartridges are able to permanently remove the getterable gases from a vacuum 

system thanks to the chemical bonds formed with them; they are also able to remove H2 

because of its dissolution in the NEG material bulk. Here below are listed the main technical 

specifications while the pumping speed is reported below: 

 

Typical NEG Pump Characteristics 
CapaciTorr 

D 400-2 

CapaciTorr 

D1000 

CapaciTorr 

D2000 

Alloy Type St 172 

Alloy Composition ZrVFe 

Getter Mass (g) 45 136 225 

Getter Surface (cm2) 38 1140 1900 

Pumping speed H2 (l/s) 400 1000 2000 

Pumping speed CO (l/s) 180 600 1000 

Sorption Capacity (Torr • l) H2 450 1360 2250 

Sorption Capacity (Torr • l) CO at 

25°C 
0.9 4 5 

Sorption Capacity (Torr • l) CO total 400 1224 2000 
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“nude” (red line): NEG cartridge inserted in a chamber whose volume is infinite compared with the cartridge 

one; “with body” (black line): NEG cartridge inserted in a nipple (body).  
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NEG cartridges need a modest activation temperature (400-500 °C) for a short time (~60 

min) and they can keep on pumping once activated (without any additional power). After the 

surface saturation or after a venting, the NEG cartridges can be reactivated showing a 

pumping speed slightly dependent on the number of activations (pumping speed decrease: 

~1%).  

 

 

Based on above, the pumping speed of the Ion CombiNEG 40-400, 150-1000 and 150-2000 

combinations are: 

• for noble gases: the same as the pumps alone 

• for getterable gases: 

o in between the range “nude” and “with body” characterization of the NEG cartridge 

o not dependent on the pressure, since the pumping speed of NEG cartridges is only 

dependent on the residual capacity. 

 

3. Features & Benefits 

The main features and the related benefits of the Ion CombiNEG pumps are: 

 The StarCell-NEG combination 

The StarCell element can handle a large amount of noble 

gases (greater than the Noble Diode) and Hydrogen 

(comparable to the Diode) and has the highest capacity 

before showing instability for noble gases. All these features 

make the StarCell element the best choice for the Noble Gases pumping when compared with 

Noble Diode element. Moreover, the NEG cartridges provide high pumping speed for 

getterable gases (CO, H2, N2) even at low pressure. The combination of these two elements 

makes the Ion CombiNEG pumps the best choice to get the highest pumping speed on a very 

wide pressure range for all gases (CO, Hydrogen, Nitrogen, Methane, Argon, and Helium). 
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 NEG optical shield  

During the normal operation of an ion pump, charged and neutral 

particles can be emitted by the element and reach the pump inlet 

flange. During their path toward the flange they can hit the NEG 

cartridge being positioned in between the inlet flange and the 

element, by affecting its sorption capacity. The optical shield mounted inside the Ion 

CombiNEG pumps is specifically designed to preserve the cartridge against the particles 

sputtered by the ion pump during its operation with a slight conductance reduction (5%). 

 

 

 No-stop NEG pumping  

The activation of the getter material consists in removing the oxides from 

the getter surface by means of heating. A built-in heater directly 

connected with the flange power feedthrough allows the getter material 

to be heated. The gases adsorbed onto the surface diffuse inside the bulk 

material setting free the getter surface and then allowing the pumping. 

For that reason, during pumping no power is needed after the activation until the capacity 

exhaustion or the system venting.  

 

 

 Vacuum firing (only for 40-400) 

The Vacuum Firing allows to remove the majority of Hydrogen 

(~90%) trapped in the bulk material of all the pump components. 

The outstanding overall cleanliness thus obtained allows to 

reduce the Hydrogen outgassing rate and then boosts the pump 

capability to reach eXtreme High Vacuum (XHV) levels. 
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 Optimized magnetic field (only for 40-400) 

 Compared to the standard VIP 40 l/s, the Ion CombiNEG 40-400 

has additional magnets installed in the bottom part of the body 

(patented solution). The added magnets allow to have a more 

uniform distribution of the magnetic field throughout the element's 

anode length and width. Since more cells are exposed to a higher 

magnetic field, they can contribute to the improvement of the pumping speed. 

        

                            

Distribution of the magnetic field strength inside the body pump (blue areas, lower values; 

grey inner areas, higher values, ~1500 Gauss). On the left, in case of magnets addition (VIP 

200 l/s as example); on the right, for a classical magnets distribution.  

 

4. Target Applications 

The Ion CombiNEG pumps family is suitable for applications where the improvement of the 

ultimate vacuum is crucial, mainly, but not only, in the Academic, Government and Research 

market: 

 Large Research Centers 

 Synchrotron radiation sources and related equipment 

 Particle accelerators 

 Surface science 

 Scanning electron microscope  

Thanks to their performances and their working principle, the Ion CombiNEG pumps are very 

similar to the Ion CombiPumps in which the combination is obtained thanks to integration of 

the Titanium Sublimation Pumps in the ion pump body. The Ion CombiNEG pumps have very 
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high capacity at low pressure for getterable gases and are the best choice when the available 

space is limited; the Ion CombiPumps show high pumping speed at low pressure for getterable 

gases and can be useful for those applications where the system venting is frequent. 

 

5. Product Positioning and Competitive Analysis 

The main competitors of Agilent Ion CombiNEG family are Gamma Vacuum Ion Pumps with 

NEG. 

 

▫ Agilent Ion CombiNEG 40-400 vs competitor 

Gamma Vacuum offers the following configurations in the same range: 45 l/s ion pump with 

50, 100 or 200 l/s NEG cartridges and the 75 l/s ion pump with 50, 100, 200 and 300 l/s. 

Both pumps can be diode or noble diode. Please find below the comparison: 

1) NEG combination concept: even if no differentiation is possible, having the same NEG 

integration concept allows to set a 1 to 1 comparison with the competitor 

2) Pump size: even if the Agilent pump size (40 l/s) is smaller than the Gamma pumps size 

(45 l/s or 75 l/s) it has to be taken into account that at low pressure the main contribution 

to the pressure doesn’t come from Noble Gases but from getterable gases for which the 

NEG cartridge has better performances 

3) Element type: the Agilent StarCell element is the best choice for the Noble gases pumping 

compared to Noble Diode (see also Features and Benefits) 

4) Cartridge size: the Agilent Ion CombiNEG 40-400 has the highest cartridge capacity of 

the range (see also Technical Specifications and Pumping Speed Curves) 

5) Cartridge type: the SAES GETTERS sintered process leads to get the St 172 getter disks, 

having large sorption speed and marginal dust emission 

6) Processes: the state-of-the-art Agilent Vacuum Firing - not present in Gamma Vacuum 

products -minimizes the pump outgassing allowing to reach the lowest attainable ultimate 

pressure (see also Features and Benefits) 

7) Optimized Magnetic Field: the highest Ion Pump pumping speed @ low pressure (see also 

Features and Benefits) 
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▫ Agilent Ion CombiNEG 150-1000 and 150-2000 vs competitor 

Gamma Vacuum offers the following configurations in the same range: 100 l/s, 150 l/s and 

200 l/s ion pumps equipped with the only 400 l/s NEG cartridge. Here below the offers have 

been compared: 

1) NEG combination concept: even if no differentiation is possible, having the same NEG 

integration concept allows to set a 1 to 1 comparison with the competitor 

2) Pump size: even if Gamma Vacuum offers more pump sizes in this range, the Agilent’s 

offer covers all the three combinations being the intermediate one between the Gamma’s 

three ones. Moreover, these latter differ about 50 l/s between each other: since at low 

pressure the main contribution to the pumping speed doesn’t come from Noble Gases 

but from getterable gases, the difference is quite negligible. 

8) Element type: the Agilent StarCell element is the best choice for the Noble gases pumping 

compared to Noble Diode (see also Features and Benefits) 

3) Cartridge size: the Agilent Ion CombiNEG 150-1000 and 150-2000 have the highest 

cartridge capacity of the range 

4) Cartridge type: the SAES GETTERS sinterized process leads to get the St 172 getter disks, 

having large sorption speed and marginal dust emission 

9) Processes: the state-of-the-art Agilent Vacuum Firing - not present in Gamma Vacuum 

products - minimizes the pump outgassing allowing to reach the lowest attainable 

ultimate pressure (see also Features and Benefits) 

5) Optimized Magnetic Field: the highest ion pump pumping speed @ low pressure (see also 

Features and Benefits) 

 

 

 

 

6. Product Offering 

The Agilent Ion CombiNEG pumps are available in three configurations as showed in the 

following diagrams and tables: 
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7. SAES GETTERS NexTorr-StarCell (currently for AFO and EMEAI only) 

In addition to the Ion CombiNEG family, Agilent Technologies also present the SAES GETTERS 

NexTorr-StarCell pumps. With a light and compact design, these solutions combine a 20 l/s 

Agilent StarCell pumps with the SAES GETTERS NEG technology by means of a SAES GETTERS 

patented solution. SAES GETTERS NexTorr-StarCell pumps make use of the state-of-the-art 

of SINTERED NEG element (St-172) showing large sorption speed and marginal dust 

emission. With a shortened bakeout time, they are able to keep on pumping once activated 

with no additional power. 

SAES GETTERS NexTorr-StarCell are available in two different configurations, as per the 

cartridge size (500 or 1000 l/s):  
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The main advantage of the SAES GETTERS NextTorr-StarCell is to provide high pumping speed 

allowing to reach good ultimate vacuum in a compact size. Typical applications include UHV 

Systems, Particle Accelerators and Synchrotron Light Sources.  

Agilent can sell the SAES GETTERS NexTorr-StarCell only in AFO and EMEAI to: 

• Diffused market  

• Everywhere with the exception of customers where SAES is already present (see the 

list currently for AFO and EMEAI only). 

 

8. Cartridges classification 

As far as the delivering of the getter material, NEG cartridges are WW classified 

«dangerous» as per the UN 3089 Metal Powder, Flammable, n.o.s. Packing Group II, 

Classe 4.1. NEG cartridges are delivered in specific SAES GETTERS packaging in 

compliance with the labeling for handling and delivering. NEG isn’t included in the 19 

categories of the CCC (China Compulsory Certificate). 

 
List of HS codes 

 

 

 

NexTorr-StarCell D500-20 (4.5 inches flange) NexTorr-StarCell D1000-20 (6 inches flange) 
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9. Pricing 

Pricing is available from May 1st 2019 worldwide in SAP, SAP CRM and PriceSurfer. 

 

10. Ordering and Delivery Information  

We will start accepting sales orders for Ion CombiNEG pumps from May 1st 2019. Initial 

deliveries will start with a lead time of 8 weeks (+ transit time). 

 

11. Support documentation 

The following support documentation will be available: 

• Presentation for Sales 

• Presentation for Customers 

• 3D Drawings 

• Datasheet  

• User manual 

• FAQ 

All above documents will be posted in the VPD Field Portal, which will be continually 

updated with additional useful information about the new Ion CombiNEG pumps. 

 

12. Contact Information     

Should you have any questions about the new Agilent Ion CombiNEG pumps, please contact 

Erica Chiaverini, Ion Pumps Product Manager, either by phone (+39 011 9979 170) or by e-

mail (erica.chiaverini@agilent.com). 

 

 
 

http://intranet.chem.agilent.com/sites/partners/salesassist/http:/intranet.chem.agilent.com/sites/partners/salesassist/vpd_portal/Content/Forms/CombiNEG%20Ion%20Pumps.aspxvpd_portal/Content/Forms/CombiNEG%20Ion%20Pumps.aspx

