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Proposal for Tracking and Handling of Sensors

We are developing the methods for tracking and handling of the sensors that we will be using during the HFT Pixel detector development and production. It is envisioned that the system should consist of two basic components. The first is a robust individual tracking and storage method based on individual carriers. The second is a database that will include the complete history, testing results and ladder location of each sensor. The goal of these systems is to provide a robust tracking and quality control system that will allow us to instrument ladders with known and tested good sensors, have databased individual sensor bias values to integrate into our detector startup JTAG configuration and provide the capability to track and troubleshoot any yield issues in our supply and handling chain.
We intend to use Aptek Industries to pre-dice and thin our sensors. The finished product from Aptek delivered to LBNL should be 50 um thinned sensors in individual sensor carriers labeled with wafer position and wafer number. 

We have considered the use of macroscopic and microscopic tagging of the sensors with unique identification marks or programmed device serial numbers. There is no room on the sensor lithography side for macroscopic identification markings. The non-lithography side of the sensor will be glued to the carrier and thus any identifying markings will be obscured. Applying these markings would also constitute an additional and possibly high risk steps into the sensor handling chain. Integrating an electronic serial number should be technically possible. We have some concerns about the usefulness of this effort. For the prototype sectors, we will be using Phase-2 sensors which have no such capability and thus we must design our tracking system to accommodate these sensors as well. The main issue associated with an electronic serial number is that we can only establish the chip identity by attaching to it electrically, either at probe test time or after the sensor has been wire bonded to the cable. If a known bad sensor is misidentified and bonded to a cable, we will discover this during post assembly cable testing. We are still examining the possibilities, but the system we are designing will not require such internal identification.
The steps envisioned for the testing, tracking, mounting, and detector use are described below.
1. Receive thinned sensors in carriers from APTEK. Enter into database: date, time, condition when received, wafer number, sensor position.
2. Place 20 sensor/carriers into probe transfer tray (PTT). Individually remove sensors from the carriers and place them into the corresponding position on the vacuum chuck. Enter the vacuum chuck position, date, time and operator into the database. Be sure to preserve the position relation between sensor PTT and vacuum chuck. This is shown graphically in Figure 1. (It is possible and likely that we will have at least two PTTs and vacuum chucks to allow for efficient use of the probe testing machine.)
3. Align the two points from the sensors on the probe test machine camera and begin probe testing. The probe test software/firmware will generate the correctly named test results files. Analysis should add the following attributes to the database: Good/bad sensor, bias operating points, quality binning (TBD), and comments.
4. Individually replace the sensors back into their carriers on the PTT. Place the sensor is the storage cabinet into the tested sensor area into the appropriate bin (good grade 1, good grade 2, good grade 3, bad)
Sensors are now stored for use on ladders.

Mounting sensors on ladders:

1. Make sensor binning selection cut for ladder assembly. Remove ten sensors from the appropriate bin.

2. Mount sensors on vacuum chuck, enter date, person, time, ladder number and sensor position in the sensor database.

3. When ladder is assembled and ready for testing, retrieve operating bias points for that ladder from the database to load into the JTAG configuration settings for that ladder. Test ladder with abbreviated testing regimen. Store results and compare to individual testing sensor performance. Damaged or bad sensors should have results flagged and entered into the database. Ladders should be sorted into good/bad status with this attribute entered into the database.
This procedure for ladder testing is repeated after the ladders are mounted to the sectors, and after the sectors are mounted to the detector arms with the same information logged.
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Figure 1: Picture shows the one-to-one correspondence between sensor carrier location on the probe transfer tray and the sensor location on the vacuum chuck array.

	
	date
	time
	Person
	Sensor #
	Wafer #
	Ladder #
	Sector #
	Testing  results
	Bias points
	Quality bin
	Good/bad
	comment

	Receive sensors 
	X
	X
	X
	X
	X
	
	
	
	
	
	
	X

	Place onto vacuum chuck
	X
	X
	X
	X
	X
	
	
	
	
	
	
	X

	Probe test
	X
	X
	X
	X
	X
	
	
	X
	X
	X
	X
	X

	Remove from vacuum chuck and store
	X
	X
	X
	X
	X
	
	
	
	
	X
	X
	X

	Place sensors on vacuum chuck for ladder assembly
	X
	X
	X
	X
	X
	X
	
	
	
	
	
	X

	Test assembled ladder
	X
	X
	X
	
	
	X
	
	X
	
	X
	X
	X

	Test assembled sector
	X
	X
	X
	
	
	
	X
	X
	
	X
	X
	X


Table 1: Information to be stored as a function of testing stage for Phase-2 sensors.
