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Presentation Outline

• Challenges of a 32 Gbps Volume Production ATE Solution

• Solution High Level Block Diagram

• ATE to DUT Test Fixture Interconnect 

• Signal Path Loss

• Test Cell Integration

• SW Integration Challenges

• Test Fixture PCB and DUT Socket Challenges

• Calibration Strategy and Challenges 

• DUT Reference Clock

• Solution Performance Results

• Conclusions

• References
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The Challenge

3Implementation Challenges of an ATE Test Cell for At-Speed Production Testing of 32 Gbps Applications

Develop a 32 Gbps cost effective testing solution
• In time for the customer needs.

• Low development costs (compared to a full ATE integrated solution).

• High performance and fully compatible with standard HW and SW ATE test 

cell environment (handler and prober).

Solution
• Develop an add-on module to a 

standard commercial ATE 

system.

• All needed active components 

integrated inside this module.

• Module uses a compatible ATE 

test fixture interface for all the 

low-speed and power signals.

• Tester resources not used by the 

module are feedthrough.

COMMERCIAL ATE SYSTEM

32 Gbps DUT TEST FIXTURE

ADD-ON MODULE
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Solution Block Diagram

4Implementation Challenges of an ATE Test Cell for At-Speed Production Testing of 32 Gbps Applications

• Standard ATE system provides timing, data and power to the active modules.

• DC Access and common mode voltages provided by a Bias-Tee.

• Test time, signal performance and equipment cost are optimized by using a 

switch matrix to increase number or lanes to be measured.

• Maximum configuration of 16 measurement lanes.
REFERENCES [1,2]
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High-Speed DUT PCB Test Fixture Interconnect

5Implementation Challenges of an ATE Test Cell for At-Speed Production Testing of 32 Gbps Applications

INCLUDES A 18 cm COAXIAL 

CABLE AND A 2.3 cm PCB TRACE

INSERTION LOSS

RETURN LOSS

• Blind mating interconnect approach to allow 

easy exchange of DUT test fixtures.

• Measurements show a very high bandwidth (no 

resonances) suitable for 32 Gbps applications.

• Connectors need to be placed as close as 

possible to the DUT socket.
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Feedthrough Standard ATE Resources

6Implementation Challenges of an ATE Test Cell for At-Speed Production Testing of 32 Gbps Applications

STANDARD ATE DIGITAL 

CHANNELS

STANDARD DUT 

POWER SUPPLIES

HIGH CURRENT DUT 

POWER SUPPLIES

ATE UTILITY CHANNELS
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Signal Path Equalization

7Implementation Challenges of an ATE Test Cell for At-Speed Production Testing of 32 Gbps Applications

• Even using state of the art materials and design techniques the cable and 

PCB loss dominate the signal path loss.

• Because of this a passive coaxial equalizer was developed and integrated on 

the solution.

REFERENCES [3]

SIGNAL PATH + EQUALIZER

SIGNAL PATH

EQUALIZER

32 GHZ (-3dB)

Signal path to the 

comparator/driver module 

including a DUT test fixture 

with a 2.3 cm, 8.4 mil (0.215 

mm) wide trace microstrip to 

a MMPX coaxial connector
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Docking and Test Cell Integration

8Implementation Challenges of an ATE Test Cell for At-Speed Production Testing of 32 Gbps Applications

• An adjustable adapter was develop to keep the 

standard ATE test cell hard docking 

configuration.

• This allows that a standard handler or prober 

docking plate is used.
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SW Integration Challenges

9Implementation Challenges of an ATE Test Cell for At-Speed Production Testing of 32 Gbps Applications

• Add-on module has to have the look and feel of an integrated ATE instrument

• All operations based on DUT pin references (switch matrix hidden from user)

• Integration of level and timing resource control into ATE software timing and 

level equation systems

• Typical SerDes tests have to be available

as library test functions

• Automatic calibration data handling required

• API layer integrates access to add-on module into 

standard ATE programming environment 

• APIs integrate calibration data handling 

and resolve DUT centric user interface 

to real ATE resources used to control 

add-on module

• Standard tests implemented using APIs  

• Level and timing control signals are fully

integrated into ATE equation system and

allow usage of standard ATE tools (e.g. shmoo …)
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DUT Test Fixture PCB Challenges

10Implementation Challenges of an ATE Test Cell for At-Speed Production Testing of 32 Gbps Applications

REFERENCES [3,4]

• The DUT PCB test fixture is the main loss 

contributor even compared with coaxial 

cabling.

• Main Items to be taken into account for 32 

Gbps test fixture design:

• Wide signal traces 

• Low loss dielectric material

• Low profile copper 

• Approximately matching of the trace 

length to all I/Os to keep signal trace loss 

equal 
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DUT Socket Challenges

11Implementation Challenges of an ATE Test Cell for At-Speed Production Testing of 32 Gbps Applications

REFERENCES [3,4]

BGA BALLOUT

Different Socket Styles:

• Standard Pogo Pin

• Coaxial Pogo Pin

• Elastomer

• Hybrid

Production  worthiness and reliability versus 

parametric performance.

COAXIAL POGO PINELASTOMER

CALIBRATION THRU

HYBRID ELASTOMER SOCKET

COAXIAL POGO PIN

POGO PIN

CALIBRATION THRU

HYBRID ELASTOMER SOCKET

COAXIAL POGO PIN

POGO PIN
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Test Fixture Evaluation

12Implementation Challenges of an ATE Test Cell for At-Speed Production Testing of 32 Gbps Applications

• It is critical to characterize the DUT test fixture 

before using it on the ATE system.

• Not only for the signal path performance but also 

for correlation between the different lanes

• To make it easier a bench setup with the high-

speed DUT test fixture interconnect was created 

with coaxial connectors.

• Do not forget that power integrity is critical and 

should also be measured. 
REFERENCES [3,5,6,7]
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Calibration Strategy and Challenges

13Implementation Challenges of an ATE Test Cell for At-Speed Production Testing of 32 Gbps Applications

S
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R

DRIVER

COMPARATOR

CALIBRATION

TEST FIXTURE

DRIVER CALIBRATION

COMPARATOR CALIBRATION

Three types of calibration are required:
• DC calibration

• Setup/Hold Calibration

• AC Calibration (Data Rate and 

Pattern)

CALIBRATION

TEST FIXTURE
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DUT Reference Clock

14Implementation Challenges of an ATE Test Cell for At-Speed Production Testing of 32 Gbps Applications

REFERENCE [8]

• A very low jitter DUT reference is critical.

• Using a low jitter ATE channel or an external 

reference clock is not cost effective.

• Solution is to use a low cost ATE channel 

and a “Jitter Attenuator” module based on a 

off the shelf Silicon Labs Si5236 IC.

JITTER ATENUATOR MODULE

HIGH-LEVEL BLOCK DIAGRAM

DATA EYE DIAGRAM IMPACT
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Driver/Comparator Performance (32 Gbps, PRBS15)

15Implementation Challenges of an ATE Test Cell for At-Speed Production Testing of 32 Gbps Applications

SMALL SWING

LOOPBACK DATA EYE (Measurement includes a loopback PCB test fixture)

NOMINAL SWING
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Jitter Injection (32 Gbps, PRBS15)

16Implementation Challenges of an ATE Test Cell for At-Speed Production Testing of 32 Gbps Applications
2016/8/23

10 ps SJ and 1.5 PS RJ InjectedNo Jitter Injection
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Conclusions

• A cost effective high performance solution for at-speed testing of I/O 

interfaces to data rates of 32 Gbps was presented.

• There is always a complex trade-off between number of 

measurement channels, performance, test time and cost.

• For applications with more than 16 lanes there are two possible 

options:  

– Multiple insertions with different test fixtures.

– Selection of 16 lanes that represent the I/O overall performance.

• To keep development and integration costs low it is critical to make 

the solution as transparent as possible in regards to test cell 

integration and also to SW usage.

• The DUT test fixture PCB and socket design is the performance 

bottleneck. It is critical to keep the PCB signal traces length as short 

as possible.

17Implementation Challenges of an ATE Test Cell for At-Speed Production Testing of 32 Gbps Applications
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