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I Transistors and Detfects

All modern electronics are based on the transistor. Think of a transistor like an
electronic switch — it's either open or closed.

Defects can arise in transistors = broken bonds or improperly excited electrons —
i eventually leading to the transistor breaking down.

Modern day: transistors can be as few as 50 atoms across — meaning that one

channel
silicon waver

Metal-Oxide Field-Eftect Transistor (MOSFET)
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Reliability Testing
We need to know how long these transistors are going to last.
We don’t want to plug it in and wait 10 years for it to malfunction, so NIST Is doing

accelerated long term testing. We run the transistors at high stresses —:voltage
and temperature — and extrapolate the lifetime at the use voltage.
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1 Labview vs Scripting Languages

BOOL CHymfc29BAuto: :DisplayDialog()
{

/7 TODO: Add wour dispatch handler code here
TRACE("Entering CHymfc29BAuto: :DisplayDialog %psn"., this):
BOOL bRet = TRUE:
AfxLlockTempMap=(). // See MFC Tech Hote #3
Clind* pTopWnd = CWnd::FromHandle(: :GetTopWindow{NULL)):
try
{
CPromptDlg dlg /*{pToplnd)%*~;
if (m_vaTextData.wvt == VT_BSTR)
{
/7 converts double-byte character to single-byte character
dlg.m_strData = m_wvaTextData.bstrVal:

L

dlg.m_lData = m_lData;

if (dlg.DoModal{) == IDOK)
{

m_wvaTextData = COleVariant{dlg.m_strData) . Detach():
m_lData = dlg.m_lData:
bRet = TRUE:;

else

bRet = FALSE;
¥

catch (CEzxception* pe)
TRACE("Exception: failure to display dialog™n"):
bRet = FALSE;
pe—>Delete():

b
AfxUnlockTenpHaps():
return bRet:

| When you know nhothing-about computer science, labview is easier
— to muddle through than other programming languages.



Data Processing
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Each graph represents four and a half months of data, with ene data point
taken every second. This ' means there are about 10,000,000 data points
plotted here.




By#0 Magnetic Field

—I * We can use high-definition ESR to find the identity and
—=—  position of individual defects, on the atomic scale. Normally,
o ESR could only be used to look at defects on the scale of
g2 10212.

L Because itis so precise and accurate, it needs a very tightly
= controlled voltage.




An 18 bit DAC divides the voltage range into 2*18 segments.
As our voltage range was -10V to 5V, the step size for the
DAC was 15V/2218, or about 57 microvolts.

My job was to get the computer to successfully talk with the
DAC, and ensure its accuracy.
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Programming

. ] - y=2.2875E7-1,55333E-9%sqrt(2, 13562E32-3. 46683629 Th i S i S th e e q u ati O n
‘ converting the value we

want into a number-the
DAC can read.
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NIST 1S worklng ona system that would be able to run thousands
—~—l of tests s1mu1taneously — it would use electronics de51gned and
___bullt at NIST and they can process the data using the software and
735 e teehmques I discovered.
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