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QUJARTIERL.Y STATUS R1EPORT NO. I

Covering the Period I April 1979 through 30 June 1979

This is the first quarterly report onl the ARlPA sponsored
proj ect titled PRoCFSS VARIABLEi D1EPENDFNCE AND INTERrz-
RELAT IONSIIP B12TW1IiN AVALANCHE I N.11PCTLD- AND RAD I ATI IN I NVOLCED
CARRIER TRAPPING IN THERM-0AI, OXIDS.' This programn is carried
out in cooperation with the Naval Research TLaboratorv in
Washington, DC. Progress to date includes the modification
of our present computeriZedI C-V analys is system to alIlow for
automated avalanche carrier injection measurements andi data
reduct ion as well as the preparat ion of thle first group of
samples to he used in the program.

Avalanche Carrier Injection System

The mod i f icat ions proposed for our computer ized C-V quasi-
static system to convert i t to an automa ted avalanche carrier
inject ion trapping system have been carried out. F:igure* I
shows a schemat ic of the systeml wh ich i "s simi lar ill -ITi~ i 1 h-
to that Used byN 11on Young and co-workers at I BM* and which
includes a programmable signal source, a specially designed
amplifier, and a Boonton capacitance meter. All hiardiware
and software mod if icat ions have been car ri ed out . Ila i c
system opera tion consists of thle device under test beingz
switched from a capac it ance/volItage inca surilig c ircu it to ani
avalanche injection circuit. Typical injection t imes are 90
sec and flatha.nd voltage shifts following ineto re
measured in less than 3 sec. Average inje icted current is
kept con~stanlt LwN means of computer monitor'ing of the current
at 200 mnsec i nterval.is and mak ing the necessa ry changes inl
the amplitude of the a *c . signal thiirough t he prog rammilabhie
signal ouc.The output generated by the systeml consists

ofplt of flat hand vol tage sh ift as a func tion of injectionl
time as shown in Fig. 2.

Sample Preparat ion-Dry 0, Structures

N-type (1l1) silicon wafers, resistivity 0.2-0.3 O-cni, and
p-type (111) wafers resistivity 0.4-0.7 O.-cm were oxidized
in dry 0' ,at 006, 1000' , and 1100'(, to an oxide thickness
of approR imate IN 800 A. 'FolIlow ing ox ida tion the wa fers were
cooled in oxygen [fast $ illI (<3 sec) , or slow pull1 (10
muin) , or n it rogen (sl 1ow 'pull1 2 mml ) , o r a rgon (sl Iow pull1 2
min). The oxide was then removed fromn the hack of thle
wafers, and Al -Cu-Si was deposi ted by cold flsh onl both
sides of the wafers. Metal dots (30 mils in diameter) were

*We would l ike to acknowledge thle information suppli ed to
us by D. Young onl the I iBh apparatus.



defined by photolithography and one half of each wafer
annealed in N, at 400°C for 10 min while the other half
received a pott-metallization anneal in a 10% 11, in N,
ambient at 400°C for 10 min. Table I indicates'the v.rious
run numbers and the treatment received by each run.

Measurements--ry 0, Structures

Due to the delay in the arrival of necessary equipment for
the measurement of avalanche injection trapping, only about
one third of the 9000 and 1000'C samples have been measured
to date. Data dealing with flatband voltage shifts as well
as some data dealing with the increase in interface state
density levels as a result of avalanche injection will be
tabulated as soon as it becomes available.

Sample Preparation--117 0 Structures

N-type (111) samples, resistivity 0.2-0.3 0-cm, were oxidized
in 11 0 at 900"C. Following oxidation the wafers were cooled
in H 0 (<30 sec pull) or in nitrogen or argon (<2 min pull)
and ihe back oxide removed. Remaining p- and n-type wafers
will be oxidized in the coming quarter.

The program schedule is enclosed and the program is essentially
on schedule. Measurements of dry 0, samples should be con-
cluded at the end of next quarter a well as the preparation
of the H2 0 structure as outlined in the program schedule.
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COMPUTERIZED C-V ANALYSIS SYSTEM

OPERATOR R U1111
DATEFia
TIME 11107 AM
WAVER * 1W-2-TEST -.
N-TYPE (111)

VqMA. COND *

MR ANNEAL
OXIDE THICK (1) *
BATE MATERIAL R'. 27
CMAX (H-F) 221.3 PIP Initial
CNN (H-F) 115.96 p9 ..

CMAX (0-5)
DOPING (cm- 3 ) aeci
Vero (volts) .z

0,3/ (cm 2)

(AT MtDGAP1

-as SATE VOAqAGE (volts)

4-

a to"m logo soa 4696 ur
INAECTION TIME (sac)

Fig. 2. Typical output from the automated avalanche
carrier injection and trapping system.
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