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Fixture Reusability Consideration 
From In-line to Offline 

 

Introduction 

The i3070 In-Circuit Tester (ICT) fixture 

is an electromechanical assembly 

comprised of a bed of nails that allows 

access to multiple test points on both 

sides of the printed circuit board (PCB). 

ICT will transmit test signals to and 

through the printed circuit board's 

access points to conduct structural tests 

on standard components and integrated 

circuits (IC). 

This application note discusses the 

differences between the i3070 Series 5 

in-line 4 module test system (E9986E) 

fixture and the offline 4 module test 

system fixture, as well as the 

considerations for fixture reusability.  

 

 

 

 

 



Find us at www.keysight.com          Page 2 

The Benefits of Fixture Reusability 

The in-line system is occupied most of the time in order to maximize the production 

throughput, and there is little opportunity to use it for other purposes, such as retesting 

newly reworked PCBs or debugging a new fixture for a pilot run of a new product 

introduction (NPI).  

Apart from investing heavily in an additional in-line system, you could convert an in-line 

fixture to offline or use an offline presser to resolve the situation described above. 

More importantly, if the in-line system fails catastrophically and requires additional time 

to repair the problem, having an alternate solution in place allows for some level of 

production board output to be maintained as opposed to "zero" production board output. 

As a result, it ensures that the production output is uninterrupted. 

 

  

What is ICT Fixture? 

ICT Fixture is an 

electro-mechanic 

assembly composed of 

a bed of nails that 

provides access to 

multiple test points on 

both sides of the 

printed circuit board 

(PCB) 



Find us at www.keysight.com          Page 3 

Difference Between Offline and In-line Fixture 

There is no significant difference between In-line and offline fixtures in terms of electrical components 

such as wirings, probe contact, and fixture electronics. 

Offline Fixture 

An offline ICT fixture typically uses a vacuum to connect the contacting probes to a PCB. Usually, the 

top and bottom fixtures are held together with a mechanical clamp as a single unit. When applying 

vacuum to the compartment, it forces the top clamp to close down on the bottom fixture evenly, thus 

connecting the top and bottom probes to the test points on the PCB.  

 

Figure 1. An example of a 4-mod offline fixture 

In-line Fixture 

An in-line ICT fixture uses a pneumatic or motorized presser to connect the test probes to a PCB. The 

top and bottom fixtures are separate dedicated units where the top fixture could be loaded onto the 

press mechanism clamp for ease of fixture change over. When compressed air or electricity is applied to 

the pneumatic or motorized press accordingly, the top and bottom fixtures are guided together via the 

alignment rod and bushing such that the probes from the top or bottom fixture are connected to the test 

points of the PCB for testing.  

 

 

Figure 2. An example of a 4-mod in-line fixture 
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Reusing an In-line Fixture as an Offline Fixture 

Assuming you are planning to reuse an in-line fixture as an offline fixture, there are 2 options you can 

consider. 

In-line to Offline fixture conversion. 

For this option, you need to involve the fixture vendor to design the offline mechanism, such as vacuum 

port, cascade, spring, etc., into the in-line fixture.  

While the bottom fixture of the in-line fixture is convertible to be ready as offline mode, The top side is 

not reusable for this conversion. Therefore, you need to re-build an offline top fixture and clamp for the 

top fixture. Hence, you have to prepare two sets of fixture accessories such as nanoVTEP, Signal 

conditional Board, etc. To minimize this additional fixture accessories investment cost, you can place all 

necessary accessories at the bottom fixture whenever possible.  

The changeover and setup steps are pretty simple. The conversion step may include setting aside the 

top fixture, removing the floating plate, and attaching the top fixture clamp to the bottom fixture. Finally, 

reconnect all the necessary cables and fixture accessories.    

Using an Offline Press 

The offline press can be either pneumatic or motorized driven presser. The press can be similar to the 

E99886E In-line press mechanism design that would allow you to seamlessly load and hold the top 

fixture of 4 module In-line fixtures. Hence, the top fixture is reusable for this approach.  

The offline press must also be capable of aligning the bottom fixture and securing or mounting them on 

the offline tester. A safety feature is built into the Offline Press to prevent accidents or PCB damage due 

to human operation error or unauthorized use.     

You can engage the fixture vendor to build an Offline Press exclusively based on your use model and 

requirements. You can also use or purchase the ready-made offline press from them.  

 

 

 Figure 3. Offline Press  
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Pros and Cons 

However, both options have their Pros and Cons. See the summary in table 1 below to learn more 

about the pros and cons of each approach. 

Table 1. Pros and Cons 

In-line to Offline fixture conversion Offline press 

• Easy Handle for Setup 

• Vacuum port required 

• Two sets of fixture accessories 

• The initial investment is Low 

• Repeatable investment 

• Use offline testplan 

• Heavy and not easy to handle 

• Vacuum port Not required 

• One set of fixture accessories 

• The initial investment is high 

• One time investment 

• Use offline testplan  

 

Conclusion 

An additional in-line system for debugging is a considerable capital investment and requires massive 

justification. Hence, either In-line to Offline fixture conversion or Offline Press are the economic and 

justified alternate choices to complete your debugging essential. 

 

Web Resources 

For more information on the i3070 in-circuit test system, visit: http://www.keysight.com/find/ict 

For more information on the i7090 in-circuit test system, visit: http://www.keysight.com/find/i7090 
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