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 Limited Warranty  
 

 

CheckSum, LLC products, exclusive of fixturing products, are covered by a one-year limited parts and 

labor warranty for defects in materials and workmanship from time of original product shipment.  

Fixturing products include a 90-day limited warranty.  This warranty extends only to the original 

purchaser and excludes products or parts that have been subject to misuse, neglect, accident, or abnormal 

conditions of operations. 

 

CheckSum, LLC reserves the right to replace the product in lieu of repair.  If the failure has been caused, 

as determined by CheckSum, by misuse, neglect, accident, or abnormal conditions of operation, repairs 

will be invoiced at a nominal cost.  In such case, an estimate will be submitted before the work is started, 

if requested. 

 

THE FOREGOING WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, 

EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO ANY IMPLIED 

WARRANTY OF MERCHANTABILITY, FITNESS, OR ADEQUACY FOR ANY 

PARTICULAR PURPOSE OR USE.  CHECKSUM, LLC  SHALL NOT BE LIABLE 

FOR ANY SPECIAL, INCI DENTAL, OR CONSEQUENTIAL DAMAGES, 

WHETHER IN CONTRACT, TORT, OR OTHERWISE.  

In the event of a failure of a product during the warranty period: 

1. Contact CheckSum for a returned material authorization number (RMA). 

2. Pack the product in its original packing material or suitable equivalent and return it 

postage-paid to CheckSum. 

3. Mark the package clearly with the RMA number. 

4. CheckSum will repair the product and return it postage-paid.  Repairs are typically 

completed within two working days of receipt. 

In the event that expedited repair is necessary, call CheckSum for information.  In many 

cases a replacement module can be provided immediately. 
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 Introduction  

System Overview 

The CheckSum Model TR-3A Fixture System provides a means to connect the unit-under-test (such as a 

printed circuit assembly) via a bed-of-nails to the CheckSum Test Electronics. 

The CheckSum Model TR-3A can be used with the CheckSum Analyst series Test System. 

The Test System's 50-pin ribbon cables carry the stimulus and measurement signals from the test 

electronics in the System chassis to 50-pin cable connectors on the back of the Model TR-3A Fixture 

Receiver.  Internal to the receiver, wiring carries the test signals to receiver pin blocks.  The receiver pin 

blocks contain spring probes that mate to test-head interface blocks on easily interchangeable test heads 

that are custom-built for each unit-under-test (UUT) or family of UUTs. 

The Model TR-3A Fixture System is designed to accommodate vacuum-operated test heads.  The Model 

TR-3A is equipped with an automatic solenoid operated vacuum valve.  When vacuum is applied, the 

UUT makes contact with the spring probes (bed-of-nails) and the test can be performed. 

A single-point probe is included with each test system. The probe is used for probing test points on the 

UUT or fixture.  This assists you in locating particular test points. 

The Model TR-3A Receiver's internal wiring, back panel connectors, and receiver pin blocks are ordered 

separately to meet your specific configuration requirements.  Each Model TR-3-1 Receiver Wiring Kit 

adds 150 test-point capability to the fixture system.  This kit consists of three 50-pin back panel 

connectors, internal wiring, and a receiver pin block.  When ordered with the Model TR-3, the kits are 

installed prior to shipment.  Up to ten Model TR-3-1 Receiver Wiring Kits can be installed in a single 

Model TR-3A, for a total 1500 test connection capability. 

Since the TR-3A Test Fixture System uses GenRad 2270-style test heads, test heads can either be 

obtained through CheckSum or alternate local suppliers.  CheckSum offers test head kits in several sizes, 

such as 12" x 16" (30.5 x 40.6 cm), 16" x 20" (40.6 x 50.8 cm) and 20" x 24" (50.8 x 60.96 cm).  These 

test head kits can accommodate UUT sizes of up to 4 inches (10 cm) less than their nominal sizes.  For 

example, the 16" x 20" (40.6 x 50.8 cm) test head can accommodate UUTs of up to 12" by 16" (30.5 x 

40.6 cm). 

For each 150 test points wired into the test head, one CheckSum Model TR-3-2 Test-Head Interface 

Block is required.  These blocks mate with the receiver pin blocks to route the signals from the receiver to 

the test head. 
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Figure 1 ï Typical Fixture System Components 
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 Specifications 

CheckSum Model TR-3A Fixture System 

Includes: 

¶ Fixture Receiver Assembly 

¶ Operator/User Instruction Manual in electronic format (PDF) 

¶ Internal solenoid operated vacuum valve 

¶ Convenient manual vacuum override control 

¶ RCA-style cable for direct connection to the Test System fixture control 

¶ Grounding Cable 

Features: 

¶ Size: 22" Wide by 16" Deep by 9½" High (56 x 40.6 x 24 cm), exclusive of vacuum valve and 

test head 

¶ Weight: Approximately 25 lbs. (without packing materials) 

¶ Vacuum Required: 18" to 25" of mercury (61 to 85 kPa).  Typical test heads require 

approximately 20 - 25 CFM. 

¶ Vacuum Connection: 1¼" (318 mm) ID Hose  

¶ Standard banana plug for ground and/or probe 

¶ Accommodates up to 1500 test connections 

¶ Vacuum On/Off can be automatically controlled from the test program 

¶ Vacuum valve is fully self-contained inside the Model TR-3A Fixture 

¶ Can be setup to operate from 115 or 230 VAC line voltage 

¶ 1-year limited parts and labor warranty 

CheckSum Model TR-3-1 Receiver Wiring Kit 

Includes: 

¶ Receiver Pin Block with 170 spring probes.  150 spring probes are used by the System. 

¶ Three 50-Pin Back Panel Connectors that mate with 50-pin ribbon cable IDC headers 

¶ Internal Wiring 
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CheckSum Model TR-3 Test Head Kit 

Includes: 

¶ Base Assembly 

¶ Probe and Diaphragm Plates 

¶ Top Rubber Plate 

¶ Gas Shock or Spring 

¶ Dress Frame 

Features: 

¶ Size - such as: 

o 12" x 16" (30.5 x 40.6 cm) 

o 16" x 20" (40.6 x 50.8 cm) 

o 20" x 24" (50.8 x 60.96 cm) 

¶ Internal depth: 2½ " (635 mm) 

¶ Overall depth: 4" (10.2 cm) 

¶ Typical usable size: Nominal dimensions less 4" (10.2 cm) 

¶ Approximate weight: 23 lbs. (16" x 20" / 40.6 x 50.8 cm) 
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 Installation Instructions 

Connecting the Model TR-3A to the Test Electronics 

Prior to installing the Model TR-3A, the test electronics must be installed in the test system chassis.  This 

is normally done at CheckSum.  If you need to install or add modules to the chassis, refer to the 

Instruction Manual included with the Test System for details of this process. 

The 50-pin ribbon cables from the test electronics connect directly to the back of the Model TR-3A.  The 

cables can be installed in any order.  However, a recommended configuration is to install the ribbon 

cables starting with the smallest numbered test points in the lower left corner (A1-50), work up to the top 

of the first row, then start at the bottom of the second row, and so on.  This will assign the test points in 

sequential order when facing the fixture receiver pin blocks, beginning from left to right. 

The module configuration of the test system is flexible.  The number and type of modules will determine 

the connections from the modules to the TR-3A back panel.  Typical configurations include MPX 

modules only (up to 8) or MPX modules plus the functional test module, power module and TestJet 

(SMT) for example. 
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The standard TR-3A fixture configuration table with up to 8 MPX modules only: 

Test System Module Test Points TR-3A Back Panel 

MPX #1 1 - 50 A1 ï 50 

MPX #1 51 - 100 A52 - 101 

MPX #1 101 - 150 A103 - 152 

MPX #1 151 - 200 B1 - 50 

MPX #2 201 - 250 B52 - 101 

MPX #2 251 - 300 B103 - 152 

MPX #2 301 - 350 C1 - 50 

MPX #2 351 - 400 C52 - 101 

MPX #3 401 - 450 C103 - 152 

MPX #3 451 - 500 D1 - 50 

MPX #3 501 - 550 D52 - 101 

MPX #3 551 - 600 D103 - 152 

MPX #4 601 - 650 E1 - 50 

MPX #4 651 - 700 E52 - 101 

MPX #4 701 - 750 E103 - 152 

MPX #4 751 - 800 F1 - 50 

MPX #5 801 - 850 F52 - 101 

MPX #5 851 - 900 F103 - 152 

MPX #5 901 - 950 G1 - 50 

MPX #5 951 - 1000 G52 - 101 

MPX #6 1001 - 1050 G103 - 152 

MPX #6 1051 - 1100 H1 - 50 

MPX #6 1101 - 1150 H52 - 101 

MPX #6 1151 - 1200 H103 - 152 

MPX #7 1201 - 1250 J1 - 50 

MPX #7 1251 - 1300 J52 - 101 

MPX #7 1301 - 1350 J103 - 152 

MPX #7 1351 - 1400 K1 - 50 

MPX #8 1401 - 1450 K52 - 101 

MPX #8 1451 - 1500 K103 - 152 
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The standard TR-3A fixture configuration table with some optional modules: 

Test System Module Test Connections TR-3A Back Panel 

MPX #1 1 - 50 A1 - 50 

MPX #1 51 - 100 A52 - 101 

MPX #1 101 - 150 A103 - 152 

MPX #1 151 - 200 B1 - 50 

MPX #2 201 - 250 B52 - 101 

MPX #2 251 - 300 B103 - 152 

MPX #2 301 - 350 C1 - 50 

MPX #2 351 - 400 C52 - 101 

MPX #3 401 - 450 C103 - 152 

MPX #3 451 - 500 D1 - 50 

MPX #3 501 - 550 D52 - 101 

MPX #3 551 - 600 D103 - 152 

MPX #4 601 - 650 E1 - 50 

MPX #4 651 - 700 E52 - 101 

MPX #4 701 - 750 E103 - 152 

MPX #4 751 - 800 F1 - 50 

MPX #5 801 - 850 F52 - 101 

MPX #5 851 - 900 F103 - 152 

MPX #5 901 - 950 G1 - 50 

MPX #5 951 - 1000 G52 - 101 

MPX #6 1001 - 1050 G103 - 152 

MPX #6 1051 - 1100 H1 - 50 

MPX #6 1101 - 1150 H52 - 101 

MPX #6 1151 - 1200 H103 - 152 

DIG-1   1-48 1201 - 1250 J1 - 50 

DIG-1  49-96 1251 - 1300 J52 - 101 

SMT-2  1-24 1301 - 1350 J103 - 152 

PWR-2 1351 - 1400 K1 - 50 

SMT-2  25-48 1401 - 1450 K52 - 101 

FUNC-2 1451 - 1500 K103 - 152 

 

The above configuration allows a test system initially configured with a few MPX modules and some 

optional modules such as the PWR-2 and SMT to be expanded with additional MPX modules and not 

require modification of any existing test heads / fixtures. 
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Connecting System Ground 

To connect the receiver to the test system chassis, a cable is included with the fixture.  Connect one end of 

the ground cable to a screw on the test system chassis back panel.  Connect the other end to the banana 

jack on the back of the Model TR-3 Fixture.  This connection can be used for an operator ESD ground.  

This setup is shown in Figure 2.  

 

 

 

Figure 2 ï Installing Fixture Ground 

 

Connecting Vacuum 

The Model TR-3A provides for the use of vacuum to suction the UUT down onto the spring probes.  The 

vacuum source needs to provide 18" to 20" Hg (61 to 85 kPa).  Typical test heads require approximately 

20 - 25 CFM at this pressure.  The vacuum hose size needs to be 1¼" (318 mm) ID.  Connect the TR-3A 

vacuum port to the vacuum source. 

Note that the system is configured for vacuum connection to the left side vacuum port only. 

System Connections 

Connect the RCA-style interface cable between the Model TR-3A side panel and the Test System Control 

Module (such as the TR-10) rear panel on the control module. 

Insure the TR-3A is setup for the proper input main power (115/230 VAC).  Connect the line cord to the 

Model TR-3A, and switch the power ñOnò. 

The automatic vacuum control may be operated either manually or remotely (via the test system software 

test steps).  Manual operation is achieved with the rocker switch located on the side panel.  The center 

position of the rocker switch allows remote operation via a signal to the remote RCA-style connector. 



 

 TR-3A FIXTURE SYSTEM  Instruction Manual Page 15 

Adapting the Test Head 

You will need to build a custom test head for each UUT or family of UUTs that you test.  Each test head 

can contain up to 1500 test connections.  The test head is easily changed with the reliable interconnect 

system on the receiver. 

Since the CheckSum Model TR-3A uses a standard GenRad 2270-style test head, you may use local 

sources for providing test heads or you may order the test head kits directly from CheckSum.  CheckSum 

can also provide fixture customization or referrals to reliable sources.  Contact CheckSum for more 

information. 

Once the test head has been mechanically prepared by adding alignment pegs, test probes, and vacuum 

sealing provisions, it is ready to wire. 

You should install one test head interface block (CheckSum Model TR-3-2) in the test head for each 150 

test points that are needed.  These interface blocks should be installed in the test head positions that match 

those locations in the Fixture Receiver that have pin blocks installed.  The locations are numbered as A 

through K (skipping I) as shown in Figure 3.  Note that two of the other locations are used as vacuum 

sources for the test head. 

When configured by CheckSum, the pin blocks are installed in adjacent positions, beginning at position 

A.  For example, if you have ordered the Fixture System wired for 450 test points (by ordering three 

Model TR-3-1 Wiring Kits), pin blocks will be installed in positions A, B and C.  CheckSum will install 

the pin blocks in alternate positions upon request at the time of order. 

 

 

 

Figure 3 ï Receiver / Fixture Interface Block Designation 
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Within each pin block, the pin positions are numbered as shown in Figure 4.  These numbers are 

referenced when facing the spring probes on the receiver pin block or when facing the wiring side of the 

interface block from inside the test head.  The pins are numbered as pin 1 in the upper left corner, pin 17 

in the lower left corner, pin 154 in the upper right corner, and pin 170 in the lower right corner. 

Note that while the pin/interface blocks contain 170 spring probes to provide GenRad 2270 compatibility, 

only 150 pins are wired to each block in the Model TR-3A Fixture System.  Figure 4 shows all pin 

numbers, the red pin numbers are not connected in the TR-3A Fixture System. 

 

 

Figure 4 ï Pin and Interface Block Pin Numbers 

 

Note 

Pins 51, 102, and 153 - 170 in the pin/interface blocks are not used. 

 

You can associate block pin numbers with test points by reading the legends on the fixture back panel.  

For each pin/interface block (A-K), there are three back panel connectors.  The first 50-pin cable connects 

to pin/interface block pins 1 - 50, the second to pins 52 - 101, and the last to 103 - 152.  Within these pin 

ranges, the test points are numbered sequentially.  The Appendix shows the internal wiring diagram for 

typical back panel-to- pin block wiring. 
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In general, there are no special requirements when wiring the test head for CheckSum Test Electronics.  

Since the test points of CheckSum Test Systems are all electrically equivalent, any point can be wired to 

any other point.  The maximum current that can be provided is in the low mA region so large wires are 

not required.  Also, no high frequency signals are present so the use of twisted pairs or coax wiring is not 

necessary. 

 

Note 

If you are wiring power to the UUT for power-on tests or other special requirements, you 

may need to increase the wire sizes to accommodate current draws in excess of a 100 mA.  

This is the case both in the test head and the receiver assembly.  In addition, you may want 

to wire several of the unused pin/interface block pins together in parallel for these signals. 

 

Since the test point electronics are universal in nature, you may wish to randomly wire the test head, then 

probe the wired test head to assign pin names prior to programming the UUT.  Ensure that you do not 

wire to the unused points on the pin/interface blocks. 

System Programming 

An available zip file (TR-3A.zip) for the Model TR-3A Fixture System includes files that assign pin 

names to the pin/interface blocks A to K.  These files assume that the test point electronic cables are 

installed as described in the Installation Instructions section of this manual.  The file names are 

BLOCKA.asc, BLOCKB.asc , . . . BLOCKK.asc.  The file named TR-3A 1500 Pin Names.asc has all 1500 

pins names in one file. 

These files can be read in using the program Editor menu File > Append selection. 

If you have modified the connections, you may edit these files to reflect your system hookup with a 

standard text editor. 

Once you have generated pin names, either by use of the ASCII files or probing, you may use the File > 

Save As é menu selection to write a list of connection names to disk.  You can then print out this file as a 

reference while programming.  Select the Editor menu Setup > Fixture Test Points é to open the Fixture 

Test Points window then select the menu File > Print é to write a wire-run report. 

You may use the operator comments feature of your Test System to give specific connection and hookup 

instructions to the System operator.  To help you, a file with the outline of the Model TR-3A Fixture, 

TR-3A.CMT, is available (in TR-3A.zip).  You may read this file in by using the Editor menu item Setup 

> Operator Instructions Setup é , then use the menu item File > Merge and select the file named TR-

3A.CMT.  Once you have read it in, you may then add text or drawings relevant to the operator, such as 

which test head to install or how the UUT is installed in the test head or other special messages. 

The ASC and CMT files can be copied into a CheckSum directory (C:\CHECKSUM or  

C:\CHECKSUM\TEMP) or to any preferred directory. 
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 Testing Operations 

Installing the Test Head 

To accommodate differing UUTs, System operators typically need to change test heads occasionally.  

This is a simple operation described in this section. 

First remove the existing test head: 

1. Move the latching bar up and to the rear of the fixture until it stops. 

2. Slide the front of the test head up and to the rear. 

3. Lift it away from the fixture receiver. 

Then install the new test head: 

1. Place the new test head in place by sliding it towards you until it is all the way forward. 

2. Slide the front of the test head down onto the latches. 

3. Move the latching bar down and to the front of the fixture until it stops. 

The test head installation is now complete. 

Installing the UUT and Applying Vacuum 

Place the UUT on the fixture / test head.  Typically, the test head provides alignment guide pins that fit 

into tooling holes on the UUT. 

Vacuum may be applied by toggling the rocker switch on the right hand side of the fixture, or through the 

test system control in the test file or the editor toolbar.  For information about automatic control, refer to 

the Test System Instruction Manual. 

The rocker switch must be in the Remote position for the test system to control the vacuum. 

The UUT is now ready to test.  Remove the UUT by reversing this procedure. 
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 Appendix 

 

Figure 5 - Internal Pin Block Wiring  

  








