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1. Introduction

This document provides a guide for the Test Engineer when designing an appropriate ITA to interface with the Waters Global Test System (GTS) TE82988.  The information covered within this document will only touch on the basic description and application of the components as it applies to the GTS ITA.  Further component details can be obtained at the Virginia Panel Corporation web site www.vpc.com.  
2. Description of the GTS Interface
The GTS uses the VPC G12x 18 module receiver interface.  This interface will mate with a G12 or a G12x ITA.  Presently this design uses only the lower 12 connector interface positions.  The upper 6 locations are reserved for future expansion.  
Populating the lower 12 positions provides an additional advantage.  Designing the interface into the lower 12 connector positions allows for the interface of a VPC G12 ITA.  The G12 ITA is a lower cost ITA than a G12x ITA.  
The 12 connector positions currently used provide all the power and signal lines available from all of the Instrumentation contained within the GTS test system.  A vacuum port is also included.  All connectors are oriented such that pin 1 is located to the left as viewed by an operator.  
Figure 1 shows the VPC G12x receiver interface.  
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Figure 1) GTS receiver interface
3. Description of the ITA
The Interchangeable Test Adapter (ITA) consists of a VPC G12 ITA interface frame containing the appropriate mating connectors and pins.  
There are only two VPC frames that can be used.

Part # 410104322 ITA, G12, Front Mount, 12 Module

Part # 410104474 ITA, G12x, Front Mount, 18 Module

When only requiring an interface to the lower 12 modules, it is desirable to select the lower cost 12 module frame.  
The ITA interface frame is mounted to the rear of an enclosure.  The enclosure will contain all of the custom wiring and circuitry necessary for testing the UUT.  Several In-Circuit Test Fixture and Functional Test Fixture houses carry different size enclosures that will fit this interface.

The UUT resides on the topside of the enclosure and is interfaced through it’s own custom interface.  (i.e. vacuum, edge connector, cabled, etc..).  
Figures 2 and 3 show a typical vacuum actuated ITA.
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Figure 2) ITA showing UUT
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Figure 3) Inside of ITA showing custom circuitry and VPC interface

4. ITA Connector and Pin Selection
There are four different types of connectors used in the lower 12 connector positions within the ITA interface.  For each connector type, there may be more than one choice for a mating connector.  

There are several pin types available from VPC.  Some connectors, may allow different types of pins.  Some pins may be of the same type, yet are different in other properties such as current carrying, and crimp or solder.  
The following is a breakdown of connector types with their respective receiver locations.  Listed will be the part numbers of mating connectors and pins.  Specific information and the most current details of each part can be acquired at the VPC web site.  Note that this list was developed with the current offerings from VPC.  However, it is likely over time, this list will grow as VPC develops newer products.  Therefore, always refer to the VPC web site for the latest information.  
4.1. A3, A4 --- 64 Pin Signal Connector
Receiver positions A3 and A4 contain the 64 pin signal connector.  There are several VPC connectors that can be used such as wired, PCB mount, and PCB adapters.  
Part # 510108101 Signal Module, ITA, TriPaddle, 64 Position
Part # 510108112 Signal Module, ITA, TriPaddle, 64 Position with right angle contacts for custom PCB mounting.  

Part # 510108140 PCB Adapter, ITA, TriPaddle, 64 Position, to PCB mount 2x34 pin connectors.

Connector Part # 510108101 may be used with several types of pins, depending on wire gauge and amperage requirements.  

Part # 610110129 Signal Contact, ITA, TriPaddle, 10 Amp, 14-18 AWG max, 30µ" Gold, Crimp/Solder 
Part # 610110108 Signal Contact, ITA, TriPaddle, 7 Amp, 20-24 AWG, 30µ" Gold, Crimp/Solder 

Part # 610110169 Signal Contact, ITA, TriPaddle, 7 Amp, 26-28 AWG, 30µ" Gold, Crimp/Solder 

Connector Part # 510108112 may be used on a custom PCB.  Waters created a component part # 323001036 on the Waters DMS, to represent this component in ECAD.  The Test Engineer should note the following discrepancy.  When this connector is used per Waters footprint, inside the ITA the connector will be mounted on the top side (component side) of the board.  The silkscreened pin numbers will take priority over the VPC recommended layout documentation and molded ITA connector pin numbers.  
When using any PCB connector that contains 90 degree lead bends, care should be exercised in determining the exact pin out.  The Waters component # 323001036 was layed out to allow the connector to be placed on the component side of the board and on the topside as view looking down into the ITA fixture.  
When using the VPC part # 510108140 PCB Adapter, the assembly would require installing it such that from a top side view, the connector would be located below the PCB in order for the pin numbers to line up as recommended.  A good frame of reference is to know that the receiver pin outs are true. 
Figures 4 through 6 show wired and custom PCB connectors. 
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Figure 4) ITA wired misc. connectors
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Figure 5) Part # 510108112 on a custom PCB
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Figure 6) ITA connectors with custom PCBs mounted inside an ITA
4.2. B1, B2, B4, C2, C4 --- 192 Pin Signal Connector
 Receiver positions B1, B2, B4, C2 and C4 contain the 192 pin signal connector.  There are several VPC connectors that can be used such as wired, PCB mount, and PCB adapters.  

Part # 510151105 Signal Module, ITA, QuadraPaddle, 192 Position, Unloaded

Part # 510151121 Signal Module KIT, ITA, QuadraPaddle, 192 Position, Right Angle Contacts for Custom PCB Mounting (510 151 107 and 510 109 316).  This kit has everything you need to attach a VPC ITA Module to a custom designed PCB. This includes the right angle header (P/N 510 109 316) and the ITA Module (P/N 510 151 107).

Part # 510150155 PCB Adapter, Receiver, QuadraPaddle, 192 Position, to PCB-Mounted 6x32-Pin Ribbon Cable Headers
Connector Part # 510151105 may be used with several types of pins, depending on wire gauge.  

Part # 610138109 Signal Contact, ITA, QuadraPaddle, 5 Amp, 22-24 AWG, Crimp/Solder

Part # 610138112 Signal Contact, ITA, QuadraPaddle, 5 Amp, 26-30 AWG, Crimp/Solder

Connector Part # 510109316 (from kit 510150121) may be used on a custom PCB.  Waters created a component part # 323001037 on the Waters DMS, to represent this component in ECAD.  The Test Engineer should note the following discrepancy.  When this connector is used per this Waters footprint, inside the ITA the connector will be mounted on the top side (component side) of the board.  The silkscreened pin numbers will take priority over the VPC recommended layout documentation.  

When using any PCB connector that contains 90 degree lead bends, care should be exercised in determining the exact pin out.  The Waters component # 323001037 was layed out to allow the connector to be placed on the component side of the board and on the topside as view looking down into the ITA fixture.  When using the VPC part # 510150155 PCB Adapter, the assembly would require installing it such that from a top side view, the connector would be located below the PCB in order for the pin numbers to line up as recommended.  A good frame of reference is to know that the receiver pin outs are true. 

Figure 7 shows Part # 510109316 on a custom PCB. 
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Figure 7) Part # 510109316 on a custom PCB
4.3. B3, C3 --- 32 Pin Mini Power & Signal Connector
Receiver positions B3 and C3 contain the 32 pin mini power & signal connector.  There is only one wired VPC connector that can be used to mate to this connector.  

Part # 510108178 TriPaddle Signal/Mini Power Module, ITA, 16/16 Position
Connector Part # 510108178 may be used with several types of pins, depending on wire gauge and amperage requirements.  

Part # 610115124 Mini Power Contact, ITA, 8 AWG (max.), 50u” Gold, Solder
Part # 610115125 Mini Power Contact, ITA, 8 AWG (max.), 30u” Gold, Solder

Part # 610110129 Signal Contact, ITA, TriPaddle, 10 Amp, 14-18 AWG max, 30µ" Gold, Crimp/Solder 

Part # 610110108 Signal Contact, ITA, TriPaddle, 7 Amp, 20-24 AWG, 30µ" Gold, Crimp/Solder 

Part # 610110169 Signal Contact, ITA, TriPaddle, 7 Amp, 26-28 AWG, 30µ" Gold, Crimp/Solder 

Figure 8 shows Part # 510108178 wiring. 
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Figure 8) Part # 510108178 wiring
4.4. C1 --- 50 Pin Micro Power & Micro Coax Signal Connector
Receiver position C1 contains the 50 pin micro power & micro coax signal connector.  There is only one wired VPC connector that can be used to mate to this connector.  

Part # 510108262 Micro Power and Micro Coaxial Module, ITA, 50 Position

Connector Part # 510108262 may be used with several types of pins.  There is one micro power pin and two suggested micro coax pins.  The RG316 micro coax is suggested since it matches the mating coax wiring used inside the GTS.  For ITA coax wiring, the RG316 micro coax patch cord is preferred.  The patch cord assembly is already factory terminated with the micro coax pin, which makes it easier to use.  
Part # 610143101 Micro Power Contact, ITA, 12-14 AWG, Crimp or Solder
Part # 610141101 Micro Coaxial Contact, ITA, RG316, Crimp

Part # 610141104 Micro Coaxial Contact, ITA, RG316 Double Shield, Solder
Part # 7-361116000-036 Micro Coaxial Contact, ITA, RG316 Crimp, 36 inch patchcord

Figure 9 shows Part # 510108262 wiring. 
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Figure 9) Part # 510108262 wiring
5. ITA Vacuum Port
The ITA can be optionally equipped with vacuum actuation, much like an in-circuit test fixture.  When the vacuum is actuated, it pulls the UUT PCB down into a bed of test probes.  

The vacuum port takes up receiver positions A1 and A2.  Only the left port is used at this time. 
Part # 510108242 Vacuum Module, ITA, 2 Port Positions

  The vacuum activation control circuitry is located on receiver position C3.  To activate the vacuum, B15 and B16 are shorted via a relay to enable the GTS external power supply.  B14 is then shorted via a relay to A15 to activate the vacuum.    
Figure 10 shows Part # 510108242. 
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Figure 10) Part # 510108242 installed vacuum port
6. ITA Enclosure
The ITA enclosure design is open ended and is generally left up to the individual Test Engineer to decide.  The only requirements are generally mechanical.  The ITA VPC frame must be able to fasten to the enclosure.  Adequate space within the enclosure for wiring, troubleshooting, and service is desirable.  The enclosure must be able to rest on the GTS tabletop safely, without a risk of falling off.  The enclosure must allow free movement and access of the GTS receiver engagement handle, located on the right side of the receiver.  The enclosure must not physically interfere with any GTS instrumentation, such as the scope.  

7. VPC Crimp and Extraction Tools
VPC makes a number of pin crimping tools and pin extraction tools.  Some of these tools can be used to support both the ITA and the GTS receiver.  Therefore, for clarity, the following list will contain all the tools used at this time.  Instructions for each tool can be found on the VPC web site.  
	VPC Part Number
	Description

	910101102
	Crimp tool for 10A Tripaddle and Micropower Receiver and ITA

	910104116
	Tool Locator for 10A Tripaddle Receiver  (14-16 awg)

	910104118
	Tool Locator for 10A Tripaddle ITA  (14-16 awg)

	910104145
	Tool Locator for Micropower Receiver  (12-14 awg)

	910104144
	Tool Locator for Micropower ITA  (12-14 awg)

	910101103
	Crimp tool for 7A Tripaddle Receiver and ITA and Quadrapaddle ITA

	910104107
	Tool Locator for 7A Tripaddle ITA  (20-28 awg)

	910104127
	Tool Locator for 7A Tripaddle Receiver  (20-28 awg)

	910104140
	Tool Locator for Quadrapaddle ITA  (22-28 awg)

	910101125
	Crimp tool for Quadrapaddle Receiver

	910110102
	Extraction Tool for Tripaddle Receiver and ITA

	910110111
	Extraction Tool for Quadrapaddle ITA

	910110112
	Extraction Tool for Quadrapaddle Receiver

	910112104
	Extraction Tool for MiniPower Receiver and ITA

	910112123
	Extraction Tool for Micropower and Microcoax Receiver and ITA
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