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Flatness of thinned Phase-1 Silicon

The current design for the Pixel sensor consists of using sensors thinned to 50 microns and attached to a cable with acrylic adhesive. In order to keep the sensor surface flat, a woven carbon fiber stiffener plate is added under the flex cable. We investigated the possibility of using thicker sensors that would have enough mechanical rigidity to not need the woven carbon fiber backer plate. This approach would have some advantages over the current design including enhanced heat transfer and simplification of assembly. We tested the flatness of 5 Phase-1 sensors thinned to 120 um (the calculated equivalent of material in the carbon fiber backer plate plus the 50um of sensor). The sensors were in positions A1, B2, B7, C7, E5 from Phase-1 wafer # D7B4W119WP1424B0D7. The diced sensor size is 19.62 mm x 21.03 mm.
Initial Flatness Measurements

Before the dies were sent for thinning, the flatness was measured on the B77 CMM. The dies were mounted on a vacuum chuck and the flatness calculated by the automated testing program software in the CMM. The initial thickness (pre thinning) of the dies is 740 um. The results are summarized below, the LBNL Precision Measurements reports are included in the Appendix;
	Sensor position #
	Flatness (mm)

	A1
	0.0028

	B2
	0.0025

	B7
	0.0027

	C7
	0.0029

	E5
	0.0025


As one can see, the initial flatness measurements show that the sensors are quite flat to a 2-3 micron tolerance.
Flatness After Thinning
The sensors were shipped to Aptek Industries to be back thinned and polished to a final thickness of 120 um. Upon their return, the flatness was measured with the optical View measurement machine in the B77 precision measurements shop. The measurements are shown below
The flatness of each chip with 121 points measured optically with the View machine.
	Sensor position #
	Flatness (mm)

	A1
	0.106

	B2
	0.086

	B7
	0.081

	C7
	0.082

	E5
	0.104

	A1 (repeatability)
	0.105


A1 was measured again at the end to check the repeatability of the measurements.

The above results were also checked on the touch probe machine in B77 in Daniel Lee’s area. The tracking force was 1 mg. The results were consistent with what was measured by the optical View machine. At this point, the flatness for 120 um thick Phase-1 sensors appears to be ~80-100 um.
Appendix 1
Initial measurement results for Phase-1 sensors held with a vacuum chuck.
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Measurement Plan

LBNL Precision Measurement

Date Order
STAR Phase 1 Sensor Flatness April 22, 2009 Flatness of CCD
LeR/i;th unit Time Incremental Part Number
M 10:59:37 am A
Actual Nominal Upper Tol. Lower Tol. Deviation
] Flatness CCD Surface 0.0028
Z=F 0.0028 0.0000 0.0000

0.0028
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Measurement Plan

LBNL Precision Measurement

Date Order
STAR Phase 1 Sensor Flatness April 22, 2009 Flatness of CCD
LeR/i;th unit Time Incremental Part Number
M 10:51:42 am B2
Actual Nominal Upper Tol. Lower Tol. Deviation
] Flatness CCD Surface 0.0025
Z=F 0.0025 0.0000

0.0000 0.0025
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Measurement Plan

LBNL Precision Measurement

Date Order
STAR Phase 1 Sensor Flatness April 22, 2009 Flatness of CCD
LeR/i;th unit Time Incremental Part Number
M 11:06:14 am B7
Actual Nominal Upper Tol. Lower Tol. Deviation
] Flatness CCD Surface 0.0027
Z=F 0.0027 0.0000

0.0000 0.0027
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Measurement Plan

LBNL Precision Measurement

Date Order
STAR Phase 1 Sensor Flatness April 22, 2009 Flatness of CCD
LeR/i;th unit Time Incremental Part Number
M 11:12:17 am c7
Actual Nominal Upper Tol. Lower Tol. Deviation
] Flatness CCD Surface 0.0029
Z=F 0.0029 0.0000 0.0000

0.0029
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Measurement Plan

LBNL Precision Measurement

Date Order
STAR Phase 1 Sensor Flatness April 22, 2009 Flatness of CCD
LeR/i;th unit Time Incremental Part Number
M 11:18:36 am E5
Actual Nominal Upper Tol. Lower Tol. Deviation
] Flatness CCD Surface 0.0025
Z=F 0.0025 0.0000

0.0000 0.0025
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