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> Test Results

> Changes for MPW12

> Submission Plans
> In System Tests &
SEU tests.
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Prototype Test Results

The functionality of the Kchip has been successiully verified.

o Various data traffic patterns were simulated and test vectors were loaded
to the tester for verification.

All'modes of operation have been verified.

No loss of readout synchronization up to 200KHz trigger rate
(Poisson distribution).

|2C Interface
12C Interface maximum speed: 3.33 Mbit/s.
Kchip has been tested with the CCU chip.

All'Internal Registers were accessible. ID fuse bits were read out.
Calibration Event Generation Logic
Verified the Programmable Timing of the CalPulse (on chip DLL)

A layout bug in the Data FIFO SRAM module has been §v7
identified. /

. Ini specific traffic conditions, some data packets (0.5%) had errors:in the
data field.
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&) Prototype Test Results ™

e A

> Maximum operating frequency: 60MHz
o The limiting factor was due to the bug in the SRAM module.

> Power consumption
o Test Conditions: 40MHz, VDD=2.5V, T=25°C
o l.pe= 68MA, P, = 170mW

seri = 182MA, P . = 455mW

o l|...=250mA, P,....= 625 mW

total — total —

> lrradiation Tests
o Use ofian X-ray machine at CERN.
« Step lrradiation at 1, 3, 5, 10, 20 MRad (SIO,).

o« Dose Rate = 2.04 MRad/h
Devices were operationallup te 20 MRad @ 2.5V, 40MHz.
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Mandatory Changes

> |12C |/O pads with hysterisis.

> SRAM bug

o Layout of the macro cell Is modified.

o Stronger drivers for the SRAM (RA, WA)
address buses.

> Configuration Registers Default values
o CalPulse WIDTH = 'd2
» CalPulse_DELAY =’b11111110
o« ADC pipeline depth (‘d6)
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(=)  Supplementary Changes jg *

> Added Hamming encoding to the SRAMS
o |0 decrease SEU rates on SRAMS.
» Single-error correction and double-error detection.

o In case of a multiple-error the CRC field Is set to
FEEER for that particular packet.

> Added Built-In Self Test to the SRAMS

o tests all memories in 1.5 ms
Tests: all-0s/all-1s, checkerboard, marching-0s, marching-1s.

> Impact on Design
o Core Logic has expanded by 8%.
o lotal power dissipation will not be affected.
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Q) Kchip Design flow

e A

.- > 10O DO:
o Re-synthesize the core

logic.

k’«- Place & Route.

Post Layout simulations
and

--“ Static Timing Analysis.

Fizal Checks (ERC, LVS).
Tape Out.
(middle ofi November).

> Design flow s “scripted”.
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Plans for In-System tests e ™

> IPBGA packaged chips have arrived. (144 chips)
o Unreasonably long delay (=2 months)

> Tester board for fpBGA Is currently being assembled.

o« We need
To debug the board.
Prepare test vector sets.
Test a number of chips.

> Integration of the Kchip on the “Preshower motherboard”

Verify the Kchip interfacing with the
PACE_AM, ADC and control (QPLL, TPLL, CCU) chips.

Evaluate the Kchip functionality in the system.

> SEU tests ?

>
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Planning

MPW10 Planning

Mar'03 Mar'03 |Apr'03 |May'03 |Jun'03 |Jul'03  |Aug'03 |Sep'03 |Oct'03 |
Task Name EﬂlElliﬂlllﬂﬂlllﬂlllﬂllﬁlﬂl

1 Fabrication

Design Review
Possible MPW

MPW12 Planning

I November 2003 December 2003 January 2004

Testing on Tester
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A Radiation Tolerant Digital Data Concentrator chip
for the CMS Preshower Detectar.

> Kehip Design
presented on the:

der to by transmited h.ou..h
T monitors the npur.mun of the

This paper o
experimental

o 9" Workshop on Electronics
for LHC Experiments
Amsterdam, Sept. 30, 2003

d.nmm f the “Kchip” is shown in Figure 2.
mmltiplexed data busses from the

znalling. The d:m aTe p:l..se-:l !ﬁrc-ugh a
withowt any  zero

! All the fromt-end elect chips in the Preshower
& are made on the same radistion tolerant 0 1 A The er’
CMOS commercial availsble p i et of signals and identifies possible lo:
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