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Abstract

The AMOE6 is a large Associative Memory chip specifically designed in 65 nm CMQOS technology. It will be massively used in the Fast TracKer system, which is a part of the ATLAS detector upgrade.
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The Associative Memory chip
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AMOG test setup AMO6 characterization and volume test
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The test procedure has 100 % coverage against
4 single faults in the AM core blocks, in the
readout, and in the main functions used to
3 configure and run the AM chip.
The test setup has been assembled and used at

The AMO6 test setup accidentally changing the
configuration switches.

The AMO0G6 has a large current consumption: up to 2.5 A per chip in normal
operation mode.

The AM core average current rises from 0.1 Ato 2.5 A in about 0.1 ns, and
current peaks are synchronous with the 100 MHz clock rising edge.

To overcome problems due the current consumption, the test board has
been carefully designed, adding decoupling capacitors:

» large electrolytic capacitors on the top side, close to the power cables; and the Microtest company in Altopascio, ltaly.

» small ceramic capacitors with different capacitance values and low ESR and The test takes about 2 min per chip. The test
ESL on the bottom side, below the ZIF socket. VDDCORE voltage | procedure is very user-friendly and does not
o require a specialized training of the operator.
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Shmoo plot
The shmoo plot indicates that the optimal supply voltage for the AM core is = 1.1 V when the clock frequency is equal to 100 MHz.
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Conclusion
= O = @ e The 6" version of a large Associative Memory chip for the FTK system has been designed in 65 nm CMOS technology.
. e F v E o The laboratory characterization shows a fully functionality of both the AM06 and the test system.
Electrolytic capacitors on the top side of the board  Ceramic capacitors on The test setup has been implemented successfully at the company and the operator is capable to perform the test of a large

the bottom side number of AMO6 chips without any interaction with test setup developers.
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