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Most manufacturers of scanning electron microscopes (SEM) now offer models

that display an image digitally. This offers many advantages including

the ability to Store the image on a disk and perform image analysis on the

sample. Most SEMs in service however, produce only an analog video
output. They do not have the ability to digitize the image. Film is the

only method of storing images.

Film is a very significant portion of every microscopy laboratory's

budget. Completely eliminating the use of film is not practical. There

is still the need to examine a hard copy of 'theimage. Many programs
require duplicate copies of each image generated, and it is sound practice

to keep a copy of each image on file. By archiving digital imaging to an.
inexpensive media, the amount of film used or the time devoted to

processing negatives can be greatly reduced.

Using personal computels (PCs)s, with a digitizing board and analog to

digital (A/D) board, it is possible to construct a relatively low cost

digitizing system for any SEM. By adding a write once-read many times

(WORM) optical disk, it is possible to archive SEM images on disk at a

fraction of the cost of instant film. Storage space for either negatives

or positives can be greatly reduced. And with the improvements in video

print technology there exists the possibility of nearly eliminating film

' by digitizing the signal and printing the image to less expensive paper.

Currently at Mound, thore are two SEMs attached to separate digitizing
units. Each of the units is constructed using a 386 PC as the central

processor (figure I). Each unit contains an A/D board for converting the

analog video output into digital data. The system contains a digitizing

board with a resolution of 650 X 480 pixels and 256 gray levels, and a

separate video monitor to view the image. These images can be stored onto

either magnetic disk or an WORM disk. The WORM disk in use is capable of

storing 230 Mbytes of data or approximately 700 images on a 5-1/4 inch
disk. The cost per image is about $.22 compared to approximately $1.50

for instant developing film, To obtain a hard copy output a film record
unit with 1300 scan line resolution can be used.

The operation of the data transfer is accomplished at photo-record rate.

Data acquisition Is passive in that the control of the scan is still

controlled by the SEM, not the PC (figure 2). By acquiring the data at
photo-record rate, two advantages are gained. First, operating at a slow

scan rate allows for the PC to acquire multiple data points per pixel,

thus averaging the signal and reducing the noise. And second, the

archived copy is digitized at the same time as the primary copy is being

recorded to film. Thus, no rxtra time is lost by taking two images or in y._._

processing negatives.
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Image quality of the digitized images compares favorably with the original

produced directly from the SLM (figures 3-5). With high beam current, the

image is equal to the original since the signal to noise ratio is high.

Images examined at low operating voltages and low beam currents are

generally noisier than the original due to the low signal to noise ratio.

The operating conditions require longer acquisition times so that more

data points are averaged to reduce the noise.
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FIG. 1.--Schematic of the equipment used in the storage of digital images from the SEM.

FIG. 2.-,Flow chart of the operation of the digitization process.

FIG. 3.-- SEM of the fracture surface of a maraging steel sample tested to failure. This image
was stored on an optical disk and replayed onto a ft'lm recordunit.

FIG. 4.'- SEM of a polished cross section of a 304 stainless steel. This image was taken using
compositional BSE, detailing grain boundary orientation.

FIG. 5 .-- SEM of a gold wire thermionicially bonded to an SCB microelectronic chip. Image
was digitized, stored to disk, recalled, and replayed onto the film record unit.






