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ABOUT THIS DOCUMENT

This is the second issue of a test procedure for Rambus( boards using the Polar Instruments CITS500s Controlled Impedance Test System.

Familiarity with the operation of the CITS500s is assumed in this procedure.  For further information refer to the CITS500s Operator Manual.

Procedures are included for both CITS500s (32 bit) software and CITS500s (16 bit) software.

Please direct any suggestions or comments on the procedure to Polar Instruments Ltd.

Revisions

June 14th 1999 – Procedure added for CITS500s (32 bit) software

Rambus( is the registered trademark of Rambus Inc.
IBM is the registered trademark of International Business Machines Corporation.

Copyright Polar Instruments Ltd. ©1999
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 EQUIPMENT

Polar Instruments CITS500s Controlled Impedance Test System

Polar Instruments CITS500s (32 bit) software*

Polar Instruments IP-28 (28 Ohm) Microstrip Probe**

Probe cable (Polar part no. WMA258 (pair))

Torque wrench (5 in/lb) – 0.312” Hex

Personal Computer (IBM AT or compatible)

28 Ohm Airline*** (NIST/NPL certified) for verification – 30cm long, 7mm diameter,
with APC7 connectors

APC7 to APC3.5 female (SMA) adaptor

*Alternative is CITS500s (16 bit) software

**IP-28 is recommended for testing of short traces.  Alternative is IP-50 (50 Ohm) Microstrip Probe

***Alternative is to use two 50 Ohm airlines connected
in parallel with an SMA T-connector

CONNECTION

The Polar Instruments CITS500s is connected as shown below.  For single-ended measurements only one Microstrip Probe is used.
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LINE LENGTH

The length of coupon trace that may be tested using the CITS500s depends on the microstrip probe being used.

Using an IP-28 (28 Ohm) Microstrip Probe a minimum trace length of 3” is recommended.

If an IP-50 (50 Ohm) Microstrip Probe is used, the minimum recommended length is 6”

For recommendations regarding coupon design refer to IEC 61188-1-2, IPC-D-317A and IPC-2141.

SECTION 1 – CITS500s (32-bit)

HORIZONTAL STANDARDISATION

The horizontal offset of the CITS500s and its cable should be standardised to ensure that any CITS500s system will measure the same region of the coupon waveform, and that errors are not introduced due to cables having different physical and electrical lengths.

1. Select Learn Cable Length from the Utilities menu

2. Connect the working probe cable, without the probe, to the MAIN SMA front panel connector.

3. Press the Learn Cable Length button. The CITS will determine the length of the cable, and display the time difference from the nominal length.

4. If the time difference exceeds +/-10ps press Apply Correction to adjust the system calibration.

TEST FILE

Use the CITS500s Test File editor to create a test specification for each test trace on the test coupon.

“Probe Length” specifies the total electrical length of the Microstrip probe and its cable.  (Usually a slightly smaller value is used so that poor quality probe-to-test-trace connections can be viewed in the display screen.) 

The “Test From” and “Test To” limits define the tested area of the coupon trace (see below).  This is usually the flattest part of the waveform and is referred to as the undisturbed interval.

Typical sets of parameters are shown on the following pages.  These may need to be adjusted depending on the type of cable and probe being used and the length of the coupon trace under test:

Tested Area

The tested area is usually the flattest portion of the coupon waveform and is usually referred to as the undisturbed interval.  Ignore test connection aberrations and open circuit termination effects. 

Select the “Test From” and “Test To” limits to test the undisturbed interval.
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Typical Test File Editor display 

1. TESTING

2. Allow the CITS500s to warm-up for 60 minutes before making measurements.

3. Load the test file created in the previous section.

4. Connect the Microstrip probe across the test impedance trace, and press the foot switch or click the Test button. Take care not to touch the trace on the coupon during testing.

Note: Ensure the Microstrip probe signal pin is connected to the test trace signal pad and the probe ground pin to test coupon ground pad. Typically, ground connections have square pads to distinguish them from round signal pads.

5. The CITS500s displays the trace's impedance against the test program limits. 

If the waveform remains between the Test Limits over the whole of the tested region, the CITS500s records a PASS.

6. Repeat for all the test traces on the coupon

Datalogging and SPC Analysis
If required, test results may be datalogged for analysis purposes. 
The (optional) CITS Datalog Report Generator (DRG) may be used to analyse the data.  Alternatively the data may be accessed by third-party SPC programs.

Refer to the CITS500s Operator Manual for further details.

Guidelines when using the CITS500s

Wear the Wrist Strap at all times when using the CITS500s.

Use the Torque Wrench to connect the cable and probe or airlines to the CITS500s.

Never touch the tip of the Microstrip Probe.

When testing a PCB do not touch the trace being measured.

IMPORTANT: The CITS500s is an extremely sensitive measuring instrument. To prevent damage to the instrument observe static precautions at all times.
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Open-circuit display using IP-28
Typical measurement using IP-28
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Open-circuit display using IP-50
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Typical measurement using IP-50

VERIFICATION AT 28 OHM IMPEDANCE

The CITS500s (32 bit) is specifically calibrated at a number of impedance values, including 28 Ohms, to ensure measurement accuracy.

When making very accurate measurements using the CITS500s the effects of the connecting cable must be considered.

Losses in the cable will result in the system measuring a higher impedance value than actual.  This effect is especially significant when measuring low values of impedance.

Use of a traceable standard airline (certified by NIST or NPL) to calibrate the CITS500s with its cable allows precise measurement.

It is important to note that the characteristics of the cable will alter during extended use.  This procedure should be repeated at regular intervals.

2. Verification at 28 Ohms
3. Select Diagnostics from the Utilities menu

4. Connect the working probe cable, without the probe, to the MAIN SMA front panel connector.

5. Press the Learn Cable Length button. The CITS will determine the length of the cable, and display the time difference from the nominal length. If the time difference exceeds +/-10ps press Apply Correction to adjust the system calibration.
6. Choose the impedance to be verified (28 ohms) and connect the appropriate impedance airline to the probe cable. 

1. Press the Check button and enter the exact impedance of the reference airline.

2. The software will now display the measurement error at this impedance.

3. Repeat as necessary for other impedance calibration points.
7. If necessary perform the Calibration described in the next section.

8. Press OK to exit.

4. Calibration at 28 Ohms
1. Caution: Incorrect use of Calibration mode may invalidate the CITS500s calibration
5. Select the Diagnostics command from the Utilities menu

6. Connect the working probe cable, without the probe, to the MAIN SMA front panel connector.

7. Double click on the CITS500s icon (in the top left corner of the Calibration Window) using the right-hand mouse button to enable Calibration mode.

8. Press the Learn Cable Length button. The CITS will determine the length of the cable, and display the time difference from the nominal length. If the time difference exceeds +/-10ps press Apply Correction to adjust the system calibration.
9. Choose the impedance to be calibrated (28 ohms) and connect the appropriate impedance airline to the probe cable.

10. Press the Check button and enter the exact impedance of the reference airline.

11. The software will now display the measurement error at this impedance.  If necessary press Apply Correction to adjust the system calibration.

12. Repeat as necessary for other impedance calibration points.

13. Press OK to exit.
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Typical display during 28 Ohm Verification
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Typical display during 28 Ohm Calibration

SECTION 2 – CITS500s (16-bit)

HORIZONTAL STANDARDISATION

The horizontal offset of the CITS500s and its cable and probe should be standardised to ensure that any CITS500s system will measure the same region of the coupon waveform, and that errors are not introduced due to cables and probes having different physical and electrical lengths.

1. Load the file HORZ500s.tst (shipped with the CITS500s software).  A green reference waveform is displayed.

2. (Optional) Turn on the display graticule by selecting Options – Screen Colors.  Click on “Graticule” and select the color required.  Click OK, then OK again to close the dialog boxes.

3. Connect the instrument cable to the CITS500s.  Ensure nothing is connected to the cable.

4. Press the foot switch or click the Test button.

5. Use the cursors (Options menu) to measure the time difference in picoseconds between the CITS system (white waveform) and the reference (green waveform).  If the white waveform is to the left of the reference then the time offset is positive.  If it is to the right of the reference then the offset is negative.

6. Select Help About.

7. Double click on the CITS500s icon, and click the Go button.

8. Adjust the Horizontal Offset value by the measured offset.

9. Click Save.

10. Click OK.

11. Press the foot switch or click the Test button.

12. The white waveform should now be displayed over the green reference waveform.
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Typical display before Horizontal Standardisation
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Typical display after Horizontal Standardisation
 TEST FILE

Use the CITS500s Test File editor to create a test file for the coupon under test.

“Probe Length” specifies the total electrical length of the Microstrip probe and its cable.  (Usually a slightly smaller value is used so that poor quality probe-to-test-trace connections can be viewed in the display screen.) 

The “Test From” and “Test To” limits define the tested area of the coupon trace (see below).  This is usually the flattest part of the waveform and is referred to as the undisturbed interval.

Typical sets of parameters are shown on the following pages.  These may need to be adjusted depending on the type of cable and probe being used and the length of the coupon trace under test:

Tested Area

The tested area is usually the flattest portion of the coupon waveform and is usually referred to as the undisturbed interval.  Ignore test connection aberrations and open circuit termination effects. 

Select the “Test From” and “Test To” limits to test the undisturbed interval.
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Typical Test File Editor display (using IP-28)
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Typical Test File Editor display (using IP-50)

TESTING

1. Allow the CITS500s to warm-up for 60 minutes before making measurements.

2. Load the test file created in the previous section.

3. Connect the Microstrip probe across the test impedance trace, and press the foot switch or click the Test button. Take care not to touch the trace on the coupon during testing.

Note: Ensure the Microstrip probe signal pin is connected to the test trace signal pad and the probe ground pin to test coupon ground pad. Typically, ground connections have square pads to distinguish them from signal pads.

4. The CITS500s displays the trace's impedance against the test program limits. 

If the waveform remains between the Test Limits over the whole of the tested region, the CITS500s records a PASS.

Use of Macro Test Files and Datalogging

Where multiple traces are to be tested on a coupon a Macro File may be used to simplify testing.  Refer to the CITS500s Operator Manual for further details.

If required, test results may be datalogged for analysis purposes. Refer to the CITS500s Operator Manual for further details.

Guidelines when using the CITS500s

Wear the Wrist Strap at all times when using the CITS500s.

Use the Torque Wrench to connect the cable and probe or airlines to the CITS500s.

Never touch the tip of the Microstrip Probe.

When testing a PCB do not touch the trace being measured.

IMPORTANT: The CITS500s is an extremely sensitive measuring instrument. To prevent damage to the instrument observe static precautions at all times.
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Open-circuit display using IP-28
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Typical measurement using IP-28
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50

VERIFICATION AT 28 OHM IMPEDANCE

When making very accurate measurements using the CITS500s the effects of the connecting cable must be considered.

Losses in the cable will result in the system measuring a higher impedance value than actual.  This effect is especially significant when measuring low values of impedance.

Use of a traceable standard airline (certified by NIST or NPL) allows the user to apply an adjustment value when making measurements to ensure precise results.

It is important to note that the characteristics of the cable will alter during extended use.  This procedure should be repeated at regular intervals.

Verification Procedure

1. Disconnect the Microstrip Probe from the cable, and connect a 28 Ohm precision airline.

2. Use the Test File below to measure the impedance of the airline.
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3. Compare the impedance value measured by the CITS500s (Z1) with the certified impedance value of the airline (Z2).

The Adjustment Value in Ohms is k = Z1 - Z2

The True Value when making a measurement using the CITS500s is therefore Z1 - k Ohms.

If the value of k is significant, then the Nominal Impedance value used in the Test File should be adjusted accordingly.  This will bias the test limits.

4. By recording the Adjustment Value it will be possible to monitor the test system for any long-term drift in system characteristics.  This should provide early indication of change of cable characteristics due to wear, as well as verfication of the stability of the CITS500s.

Alternative Method

If a 28 Ohm airline is not available, then two identical 50 Ohm airlines may be connected to the cable using an SMA T-connector and the following test file used:
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The procedure is then identical to that for the 28 Ohm airline.
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