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QUARTERLY STATUS REPORT NO, 1

Covering the Period 1 April 1979 through 30 June 1979

This is the first quarterly report on the ARPA sponsored
project titled "PROCESS VARIABLE DEPENDENCLE AND INTER-
RELATIONSHIP BETWLEN AVALANCHE INJECTED AND RADIATION INDUCED
CARRIER TRAPPING IN THERMAL OXIDES.® This program is carried
out in cooperation with the Naval Research Laboratory in
Washington, DC. Progress to date includes the moditfication
of our present computerized C-V analysis svstem to allow for
automated avalanche carrier injection measurements and data
reduction as well as the preparation of the first group of
samples to be used in the program.

Avalanche Carrier Injection Svstem

The modifications proposed for our computerized C-V quasi-
static svstem to convert it to an automated avalanche carrier
injection trapping svstem have been carried out.\\E}guro 1
shows a schematic of the system which is similar inpriagiple
to that used by Don Young and co-workers at 1BM* and which
includes a programmable signal source, a specially designed
amplifier, and a Boonton capacitance meter, All hardware

and software moditications have been carried out.  Basic
system operation consists of the device under test being
switched from a capacitance/voltage measuring circuit to an
avalanche injection circuit., Typical injection times ave 90
sec and flatband voltage shifts following injection are
measurcd in less than 3 secc.  Average injected current is
kept constant by means of computer monitoring of the currvent
at 200 msec intervals and making the necessary changes in

the amplitude of the a.c. signal through the programmable
signal source., The output generated by the system consists .
of plots of flatband voltage shift as a function of injection

time as shown in Fig. 2.

-

Sample Preparation--Dry 0, Structures

N-type (111) silicon wafers, resistivity 0.2-0.3 Q-cm, and
p-type (111) wafers resistivity 0.4-0.7 @-cm were oxidized
in dry 05 at 900°, 1000°, and 1100°C to an oxide thickness
of approfimately 800 X, Following oxidation the wafers were
cooled in oxvgen [tast pull (<3 sec), or slow pull (10
min)], or nitrogen (slow pull 2 min), or argon (sltow pull 2
min). The oxide was then removed from the back of the
wafers, and Al-Cu-Si was deposited by cold flash on both
sides of the wafers. Metal dots (30 mils in diameter) were

* We would like to acknowledge the information supplied to
us by D, Young on the IBM 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 poSt-metallization anneal in a 10% H, in N,
ambient at 400°C for 10 min. Table I indicates“the virious
run numbers and the treatment received by ecach run,

Measurements--Dry 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 900° and 1000°C samplces have been measured
to date. Data dealing with flatband voltage shifts as well
as some data Jdealing with the increcase in interface state
density levels as a result of avalanche injection will be
tabulated as soon as it becomes available.

Sample Preparation--H,0 Structures

N-type (111) samplcs, resistivity 0.2-0.3 Q-cm, were oxidized
in HZO at 900°C. Following oxidation the wafers werc cooled
in H50 (<30 sec pull) or in nitrogen or argon (<2 min pull)
and @he 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 O, samples should be con-
cluded at the cond of next quarter af well as the preparation

of the H,0 structure as outlined in the program schedule.
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COMPUTERIZED C-V ANALYSIS SYSTEM

OPERATOR R RRZOUY
DATE

TME 8337 M
WAFER # TR-3-TEST
N-TYPE (111)

PULL COND

Hp ANNEAL

oxwe Thek (1) gea
GATE MATERIAL g

Cuax (H-F) 221.38 ¢ Initial
Cun (H-F) 115.96 :¢ T
Cmax (0-s)
DOPING (cm™3) 2.28E+18 T
Vrg (voits) -.928
“TVen (W"')2 -$.333 1°*
Oss {em™ )
N tom 2 ~ev) 2.06E+11 +
(AT MIDGAP) 1 ' 1 1 1L A 1 1
-18 6aTE voltace (vons) 10
$ T T I '
» -y
4} R

FLAT BAND VOLTAGE SHIFT (wvolts)

EAIR(:NI\.()

1 L 1

1
1638

WL 3033 4009 80888
INVECTION TIME (sec)

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