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Latch up and SEU test plan for Q3 2010

Test devices

We plan to test new MAPS prototypes and all PXL detector electronics components that are planned to be located in high and moderate radiation areas in STAR.

Description of MAPS prototypes and their test conditions will be included in this write up at a later time.

PXL components that are planed to be located in the high radiation area (on ladders) include:
· FIN1108 Fairchild LVDS 8 Port Repeater

· SN74LVC126A  TI Quad Bus buffer gate

· SN65LVDS2 TI Single LVDS receiver
Components located on the MTB, in the moderate radiation area, include:

· FIN1108 Fairchild LVDS 8 Port Repeater

· SN65LVDT14 TI Interconnect Extender Chipset w/ LVDS

· SN65LVDT41 TI Interconnect Extender Chipset w/ LVDS

· AD7997 Analog Devices 8-ch, 10-bit I2C ADC

· CY7B9950 Cypress 200MHz PLL Clock Buffer

· MIC37152 MICREL 1.5A LDO Voltage Regulator

· AD626 Analog Devices single supply diff. amplifier

· AD8611 Analog Devices single supply comparator

· polyfuses

The AD8611 and AD626 both require a 5V power supply.

The MIC37152 and polyfuses should be studied with a 6 V power supply. All other components operate in the PXL readout system at 3.3 V.

Most of the above devices will be studied for latch up cross section and SEU.  A small subset of these devices is not compatible with SEU tests or does not need to be studied in this context. This includes AD626, MIC37152, polyfuses, and AD7997 (corrupted data out of this ADC is not expected to cause any substantial problem in the system). 

Test beam

Testing is expected to take place at the BASE Facility at 88” cyclotron at LBNL. Available beams include standard cocktails for E/A = 4.5, 10, 16, and 30 MeV. Depending on the cocktail, LETs from 1 to 100 MeV/(mg/cm2) and flux levels of up to 1E7 ions/cm2-sec are available. The beam can be as large as a few inches or as small as a quarter of an inch.
Switching between beams is fast and changing cocktails takes minutes. The operating vacuum in the test chamber is reached in about 5 min and it is an automated operation. This gives a lot of flexibility in terms of swapping tests structures and moving between different test beams.
Based on our previous experience with in latch up tests, we expect to use LET values that range from ~2 to 40 MeV cm2/mg.

The ion beams in the selected range available at 88” cyclotron are listed below in the increasing LET value. The following table was composed assuming that for LETs of similar value it is beneficial to use a cocktail that gives larger range in silicon. More information is available at the BASE facility website http://user88.lbl.gov/BASE.html.
	Ion
	Cocktail (MeV/nuc)
	LET (0 deg)

(MeV cm2/mg)
	LET (60 eg)
(MeV cm2/mg)
	Range (um)

	Ne
	30
	1.48
	2.96
	1040

	B
	4.5
	1.65
	3.3
	78.5

	Ne
	16
	2.39
	4.78
	347.9

	Ne
	10
	3.49
	6.98
	174.6

	Si(1)
	16
	4.56
	9.12
	274.3

	Ar
	30
	4.87
	9.74
	578.1

	Ne
	4.5
	5.77
	11.54
	53.1

	Cl
	16
	6.61
	13.22
	233.6

	Ar
	16
	7.27
	14.54
	255.6

	V
	16
	10.9
	21.8
	225.8

	Cu
	16
	16.53
	33.06
	190.3

	Kr
	16
	24.98
	49.96
	165.4

	Kr
	10
	30.23
	60.46
	113.1

	Y
	10
	34.73
	69.46
	102.2


Estimation of the stopping power in the plastic casing of the ICs and its effect on the latch up study needs to be shown.

Parts are tested in a vacuum chamber, and can be remotely positioned horizontally, vertically, or rotationally (y and z axes) with the motion table. An alignment laser is available to ensure the part is in the center of the beam. Mounting hardware is readily available. 12xBNC (F-F), 2x25-pin D (F-M or M-F), 4x40-pin flat ribbon (M-M), 4x50-pin flat ribbon (M-M), 12xSMA (F-F), and 2xEthernet vacuum feedthroughs are mounted upon request. Holes are provided through the cave shielding blocks for connecting additional test equipment, with a distance of approximately 10 feet from vacuum feedthrough to the top of the shielding block.
Test setup

We intend to design a test PCB that will allow us to test multiple parts at the same time. 

(PCB space considerations)
For latch up monitoring we intend to use latch up protected power supplies implemented in the form of daughter cards that mount to the MTB.
SEU tests will be performed by providing a CLK-like test signal to a DUT and comparing it with the outputs signal from the device. This can be easily accomplished with an FPGA based monitoring system.  Such a system will provide much more scalability than our previous system based on NI DAQ 6800.

The number of pins for SEU test is listed in detail in the following table.

	
	LVDS I/O
	SE 
I/O
	Total signal pin count

	SN74LVC126A  TI Quad Bus buffer gate

	-
	4+4
	8

	SN65LVDS2 TI Single LVDS receiver
	1
	1
	3

	FIN1108 Fairchild LVDS 8 Port Repeater
	8+8
	-
	32

	SN65LVDT14 TI Interconnect Extender Chipset
	4+1
	1+4
	15

	SN65LVDT41 TI Interconnect Extender Chipset
	1+4
	4+1
	15

	CY7B9950 Cypress 200MHz PLL Clock Buffer
	-
	1+4
	5

	AD8611 Analog Devices single supply comparator
	-
	1+1
	2 (latched output)

	TOTAL
	80


We plan to use the XC5VLX30-1FF676 Xilinx5 development board that we have readily available. The assumption is that we would use a QuickUSB module to provide an interface between the FPGA and a readout PC. This interface is currently used in our development prototype PXL readout system. The interface between the QuickUSB module and the FPGA board would be provided by the QuickUSB evaluation board that breaks the high density connector to standard 100 mil pins. 

This planned readout/monitoring system is flexible enough to allow us to work with a different interface if desired (e.g. serial).

Alternatively, we can use a Stratix development board.

Needed – board diagram, schematic showing connectivity through the system. These items will be added as the rest of the interfaces and design are finalized.
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