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Changes for MPW12 Changes for MPW12 

Submission PlansSubmission Plans

In System Tests &In System Tests &
SEU tests.SEU tests.
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Prototype Test ResultsPrototype Test Results

The functionality of the Kchip has been successfully verified.The functionality of the Kchip has been successfully verified.
Various data traffic patterns were simulated and test vectors weVarious data traffic patterns were simulated and test vectors were loaded re loaded 
to the tester for verification.to the tester for verification.
•• All modes of operation have been verified.All modes of operation have been verified.
•• No loss of readout synchronization up to 200KHz trigger rate No loss of readout synchronization up to 200KHz trigger rate 

(Poisson distribution).(Poisson distribution).
II22C InterfaceC Interface
•• II22C interface maximum speed: 3.33 C interface maximum speed: 3.33 Mbit/sMbit/s..
•• Kchip has been tested with the CCU chip.Kchip has been tested with the CCU chip.
All Internal Registers were accessible. ID fuse bits were read oAll Internal Registers were accessible. ID fuse bits were read out.ut.
Calibration Event Generation LogicCalibration Event Generation Logic
•• Verified the Programmable Timing of the Verified the Programmable Timing of the CalPulseCalPulse (on chip DLL)(on chip DLL)

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

In specific traffic conditions, some data packets (0.5%) had errIn specific traffic conditions, some data packets (0.5%) had errors in the ors in the 
data field. data field. 
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Prototype Test ResultsPrototype Test Results

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

Power consumptionPower consumption
Test Conditions: 40MHz, VDD=2.5V, T=25Test Conditions: 40MHz, VDD=2.5V, T=25OOCC
IIcorecore =  68mA, =  68mA, PPcorecore = 170mW= 170mW
IIperiperi = 182mA, = 182mA, PPperiperi =  455mW=  455mW
IItotaltotal = 250mA, = 250mA, PPtotaltotal = 625 = 625 mWmW

Irradiation TestsIrradiation Tests
Use of an XUse of an X--ray machine at CERN.ray machine at CERN.
Step Irradiation at 1, 3, 5, 10, 20 Step Irradiation at 1, 3, 5, 10, 20 MRadMRad (SiO(SiO22).).
Dose Rate = 2.04 Dose Rate = 2.04 MRad/hMRad/h

•• Devices were operational up to 20 Devices were operational up to 20 MRadMRad @ 2.5V, 40MHz.@ 2.5V, 40MHz.
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Mandatory ChangesMandatory Changes

II22C I/O pads with C I/O pads with hysterisishysterisis..

SRAM bugSRAM bug
Layout of the macro cell is modified.Layout of the macro cell is modified.
Stronger drivers for the SRAM (RA, WA) Stronger drivers for the SRAM (RA, WA) 
address buses.  address buses.  

Configuration Registers Default valuesConfiguration Registers Default values
CalPulse_WIDTHCalPulse_WIDTH = = ’’d2d2
CalPulse_DELAYCalPulse_DELAY = = ’’b11111110b11111110
ADC pipeline depth (ADC pipeline depth (‘‘d6)d6)
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Supplementary ChangesSupplementary Changes

Added Hamming encoding to the Added Hamming encoding to the SRAMsSRAMs
To decrease SEU rates on To decrease SEU rates on SRAMsSRAMs..
SingleSingle--error correction and doubleerror correction and double--error detection.error detection.
In case of a multipleIn case of a multiple--error the CRC field is set to error the CRC field is set to 
FFFFhFFFFh for that particular packet.for that particular packet.

Added BuiltAdded Built--In Self Test to the In Self Test to the SRAMsSRAMs
tests all memories in 1.5 mstests all memories in 1.5 ms

•• Tests: allTests: all--0s/all0s/all--1s, checkerboard, marching1s, checkerboard, marching--0s, marching0s, marching--1s.1s.

Impact on DesignImpact on Design
Core Logic has expanded by 8%.Core Logic has expanded by 8%.
Total power dissipation will not be affected.Total power dissipation will not be affected.
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Kchip Design flowKchip Design flow

TO DO:TO DO:
ReRe--synthesize the core synthesize the core 
logic.logic.
Place & Route.Place & Route.
Post Layout simulations Post Layout simulations 
and and 
Static Timing Analysis.Static Timing Analysis.
Final Checks (DRC, LVS).Final Checks (DRC, LVS).
Tape Out. Tape Out. 
(middle of November).(middle of November).

Design flow is Design flow is ““scriptedscripted””..
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Plans for InPlans for In--System testsSystem tests

fpBGAfpBGA packaged chips have arrived. (144 chips)packaged chips have arrived. (144 chips)
Unreasonably long delay (~2 months)Unreasonably long delay (~2 months)

Tester board for Tester board for fpBGAfpBGA is currently being assembled.is currently being assembled.
We need We need 

•• To debug the board.To debug the board.
•• Prepare test vector sets.Prepare test vector sets.
•• Test a number of chips.Test a number of chips.

Integration of the Kchip on the Integration of the Kchip on the ““Preshower motherboardPreshower motherboard””
•• Verify the Kchip interfacing with the Verify the Kchip interfacing with the 

PACE_AM, ADC and control (QPLL, TPLL, CCU) chips.PACE_AM, ADC and control (QPLL, TPLL, CCU) chips.
•• Evaluate the Kchip functionality in the system.Evaluate the Kchip functionality in the system.

SEU tests ?SEU tests ?

Unfortunately no feedback before submitting the chip.Unfortunately no feedback before submitting the chip.
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PlanningPlanning

ID Task Name
1 Fabrication
2 Cutting & bondin
3 Testing on Teste
4 In System testin
5 Implement chan

0209162330061320270411182501081522290613202703101724310714212805121926
Mar '03 Apr '03 May '03 Jun '03 Jul '03 Aug '03 Sep '03 Oct '03

Possible MPW
Design Review

MPW10 Planning

MPW12 Planning

Packaged chips
Tested chips
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NEWSNEWS

Kchip Design Kchip Design 
presented on the:presented on the:

99thth Workshop on Electronics Workshop on Electronics 
for LHC Experimentsfor LHC Experiments
Amsterdam,Amsterdam, Sept. 30, 2003Sept. 30, 2003


