DRAFT PERFORMANCE SPECIFICATION FOR TURN-KEY DESK-TOP STYLE, FULLY INTEGRATED C-MODE SCANNING ACOUSTIC MICRO IMAGING SYSTEM.
GENERAL
This draft performance specification describes a desk-top style, fully integrated C-Mode Scanning Acoustic Micro Imaging System that will be used for the inspection of microelectronic components as well as a variety of other materials and specimens. The minimum requirements of the Government for this item are met by the following equipment.
NOTE: 
ALL ITEMS LISTED MUST BE PROCURED FROM A SINGLE SOURCE TO ENSURE SYSTEM COMPATABILITY

SPECIFICATIONS
PHYSICAL DESIGN:


Clean-room ready and ESD safe with stainless steel tabletop


Open access to rigid scan tower with internal lighting, stable and shock-free operation


Kinematic sample tank stage for precise location within the scanner with inlet and outlet for water recirculation and fill/drain

Recirculating water system with filter and programmable heater

Thru-scan dual moving transducer bracket


Minimum tank size – 20” x 20” capable of holding two JEDEC trays

Minimum scan area – 12” x 12”

ELECTRONIC HARDWARE:


Linear, high-speed scanner for full access of two JEDEC trays or up to a 300mm wafer with a precision of ± 0.5 micron utilizing a linear motor drive for reduced vibration


Digital pulser/receiver for use with ultrasonic transducers up to 400 MHz having digital selection capability of transducer parameters and 95db of gain for maximum penetrations into absorbing samples.  The gain is digitally selectable in 0.5db steps for quantitative materials characterization.


Integrated digital oscilloscope for real-time A-Scan waveform capture, display and data archiving with dual channel capability for displaying the actual regions being gated

Enhanced scanning and data acquisition package with scanning resolutions down to 256 X 128 for faster data acquisitions and up to 4096 X 4096 for very high resolution scanning


Three (3) memory channels for simultaneous viewing of multiple reflection scan levels as well as multiple scan modes such as transmission mode and reflection mode


Acoustic impedance polarity detector for determining the polarity of an echo at an interface between two materials to ascertain the bond/disband condition


256 linear grey scale levels with (+) and (-) polarity echoes

COMPUTER CONTROL UNIT, MONITORS, and OPERATING SYSTEM:


PC Compatible with Intel® CoreTM 2 Quad Q9400 (2.66 GHz) or better processor;


≥ 4GB RAM Memory;


≥ 320 GB HDD;


DVD-R/RW;

CD-R/RW SATA;


10/100/1000 Ethernet ports


≥ Dual (2) 23” wide-screen flat panel monitors for simultaneous viewing of full resolution acoustic image and operators interface menus


Windows® XP Professional operating system
SCANNING MODES:


A-Scan mode oscilloscope display of transducer readings showing polarity, amplitude, position in time (relating to depth in the part), and the frequency content


B-Scan mode imaging providing a cross-sectional view of a sample with a single level of focus during the scan as well as an enhanced imaging mode that maintains the appropriate focus at each scan level providing accurate depth and image amplitude/polarity information through the entire cross-section

C-Scan mode (reflection mode) imaging providing information by focusing and collecting data that is reflected from a specific plane in the sample with an option of simultaneously viewing multiple scan levels of the sample superimposed in one scan


Bulk Scan imaging providing discontinuity information on the bulk material within the part by ultrasound reflection from feature flaws

Transmission Scan imaging for ultrasound propagation through the entire thickness of the sample providing information on delaminations, cracks, or voids since the signal will not pass through air

Surface Scan imaging capability for inspection of surface defects such as voids, cracks, scratches, and delamination

Simultaneous viewing of transmission scan mode and reflection scan mode
SOFTWARE AND OPERATION MODES:

Operating software for scanning acoustical microscope is to be compatible with Windows® XP operating system


Acoustic digital image analyzer software capable of:



Quantifying acoustic data, image enhancement and accept/reject criteria;



Full image and window function analysis capabilities including circular and rectangular window selections and cutouts for isolation of regions of interest;



Selectable histogram displays of quantitative data and Fast Fourier Transform (FFT) functions;



Automatic defect sizing and counting;



Up to 4 data window reports provided with each image analysis;



Image addition and subtraction modes for pixel-by-pixel comparison between two images


Die attach analysis per MIL-STD-883, Method 2030

A-Scan acoustic digital data storage capability at every X, Y, and Z coordinate, including amplitude and polarity/phase data, providing virtual rescan capability of data to be imaged, measured and cross-sectioned for transducers up to 300 MHz for post analysis of part

Frequency domain imaging capability for analysis of frequency related features not readily detected with conventional pulse-echo methods


Acoustic impedance measurement calculator for providing the acoustic impedance of materials


Thickness measurement capability to manually measure the thickness of internal layers of a sample


Acoustic measurement of surface flatness to determine part warpage


Applications setup wizard for user assistance in setting up instrument parameters and optimal transducer selection, position, gate setting and resolution based on sample construction and materials

Support and self-training software for learning new applications and optimizing analytical results

Technical applications support via modem, internet or direct phone contact to assist users with new application setups or general technical support


Automatic scanning capability of pre-programmed locations with field of view selection, auto focus, and auto selection of gate parameters and gains


Survey mode for quick set-up and minimum scan times (<10 seconds) for pre-screening and small part location


Automatic focusing of transducers to any depth within the sample to ensure accurate C-Scan mode and B-Scan mode imaging


Echo gating down to 0.25 nanosecond step sizes for narrow layer-by-layer sample depth analysis


Cursor mode to reference an A-Scan with each pixel position in the image in real-time and user selectable A-Scans to be stored with every image


Automatic scan size set-up by drawing a window over the area of interest creating a full pixel resolution image


Automatic storage and recall of instrument setup parameters for every saved image including all parameters and settings allowing the system to perform a new analysis under identical conditions as the previous image

Three-dimensional imaging mode that creates a projection of acoustic amplitude data


Electronic zoom and panning of image to magnify area of interest


Paperless JPEG, TIFF, GIF, PCX, & BMP file outputs for electronic image transfer


Calibration test software and echo reference sample

TRANSDUCERS:


10, 15, 20, 30, 50, 100, 230, and 300 MHz

Waterfall transducer adapter with recirculating water system for minimal water ingression into samples
UTILITIES:


110 - 120V AC, Single Phase, 60 Hz, 15 amps maximum current

Step down transformer if system cannot operate at line voltages above 120V


2 KVA uninterruptible power supply (UPS)
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