
ARRANGEMENTS FOR DERIVING FINANCIAL BENEFITS FROM
EQUITY OWNED IN PROPERTY Field of the Invention The
present invention relates generally to saving
arrangements and retirement benefit arrangements, and
in particular, to arrangements that build upon the
equity in a persons wholly or partially owned home.
Background People who approach or reach retirement age
often have invested, through the course of their
working lives, in their home. Such people thus often
have fully or largely paid up homes when they reach
retirement, but may have insufficient income upon
which to live. Financial products such as reverse
mortgages are available, enabling the retiree to
"convert" some of the value of their home into income.
However, such existing products can be expensive and
inconvenient. People who attain middle age often have
invested, through the course of their working lives,
in their home. Such people thus often have fully or
largely paid up homes while they are still ten to
fifteen years away from retirement. The equity which
they have in their home may provide them with a
feeling of security, however since a persons home does
not produce income, the persons equity in their home
is not being used productively. Fig. 1 shows a current
saving scheme in which a person 703 receives 702 an
income from a business or an employer 701. The person
703 saves 705 a proportion of the income received at
702 in a personal savings fund 706. This fund is
typically administered by a bank or a similar
organisation. The money in the fund 706 is invested
707 in a personal investment vehicle 708, and yields
709 a return on the investment, this return
accumulating in the fund 706. At retirement the person
703 is able to withdraw 710 savings 711 that have
accumulated in the fund 708.Fig. 2 shows a spreadsheet
representation 900 depicting operation of the savings
scheme of Fig. 1. The person 703 has an annual income
of $150,000 (see column B row 2, hereinafter referred
to by the shortened notation B2) and this income is
incremented at 3% per annum (see B3). The person 703
contributes 9% per year (see B4) of their income
towards savings. The column A7 - A21 shows a time span
of 15 years, during which time the salary of the
person 703 increases from $150K in year one (see B7)
to $226,888 in year fifteen (see B21). The annual
saving contributions depicted by 705 in Fig. 1
increase accordingly from $13,500 in the first year to
$20,419.96 in the fifteenth year (see C7 - C21). In
year one the investment vehicle 708 returns an amount
of $675- (see E7) on the $13,500 (see D7) in the fund,
and this investment return adds to the savings
contribution of $13,905 (see C8) in year 2, thus
growing the savings in a compound interest fashion.
Under this compounding effect, the balance in the fund
706 in Fig. 1 starts at $13,500 in year one (see D7),
and accumulates to a total of $351,648.51 in year
fifteen (see D21), this being the amount available to
the person 703 after fifteen years of savings. When
such people approach or reach retirement age, they
often have fully or largely paid up homes but may have
insufficient income upon which to live, this income
being derived from sources such as the savings
arrangement described in relation to Figs. 1 and 2.
Financial products such as reverse mortgages are
available, enabling the retiree to "convert" some of
the value of their home into income. However, such
existing products can be expensive and inconvenient.
Fig. 3 illustrates one prior art arrangement 100 for
providing retirement benefits based on a reverse
mortgage. A retiree 101 has a home 102 that has either
been wholly or partially paid up during his or her
working life. The retiree 101 makes a request 104 to a
bank 103, or other financial institution, in order to
obtain retirement benefits based on the collateral
(ie., security) provided by the retirees home 102. The
bank 103 takes security105 based on the retirees
equity in the house 102 in order to provide the
retirement benefits in the form of a reverse mortgage.
An agreement (not shown) is reached between the
retiree 101 and the bank 103 setting out the relevant
conditions of the reverse mortgage. The bank 103
approves the loan as depicted by an arrow 106 and, for
illustrative purposes, places funds to support the
requested retirement benefits in a loan account 107.
Regular payments 108 are made to the retiree 101 from
the loan account 107. Accumulating interest charges
that are calculated on a compound basis are
accumulated, as depicted by an arrow 109, in an
illustrative interest account 110. The regular
payments lf)8 are provided to the retiree 101 for the
number of years set out in the agreement between the
retiree 101 and the bank 103. Throughout the term of
this arrangement interest accumulates per 109 on a
compound basis. At the end of the agreed term, the
retiree 101 repays, as depicted by an arrow 111, the
loan including capital and the accrued interest from
110. Fig. 4 is a spread-sheet of cash flows for the
arrangement of Fig. 3. The spreadsheet is based on the
following assumptions:  the equity in the home 102 in
Fig. 3 is $1,000,000.00 (see B2 in the spreadsheet)
the amount of the loan requested by the retiree is
$450,000.00 (see B3);  the compound interest charged
by the bank 103 is 8.95% (see B4).  the term of the
loan is 15 years (see B5);  the annual payment 108
provided by the bank 103 to the retiree 101 is
$30,000.00 (see B6). Considering year 1 (see A9) a
payment (ie a retirement benefit) of $30,000.00 (ie.,
B9) is provided, as depicted by the arrow 108 in Fig.
3, to the retiree 101 by the bank103. Accordingly, the
capital owed by the retiree 101 to the bank 103 (ie.,
C9) is $30,000.00. The interest owed on the
aforementioned payment, based upon the interest rate
of 8.95% (ie., B4) is $2,685.00 (ie., D9).
Accordingly, at the end of the first year the total
amount owed by the retiree 101 to the bank 103 is
$32,685.00 (ie., E9) this being made up of the capital
owed (ie., C9) plus the interest accrued (ie., D9). At
the beginning of year 2 (ie., AlO) an amount of
$30,000.00 (ie., BlO) is again provided, as depicted
by the arrow 108, to the retiree 101 by the bank 103.
For illustration in the present description it is
assumed that payments are made regularly from the bank
103 to the retiree 101 on an annual basis. Clearly,
however, payments can be made on a monthly or any
other reasonable basis without changing the nature of
the disclosed method. At the end of year 2 the retiree
101 owes capital of $60,000.00 (ie., ClO) and interest
of $5,610,31 (ie., DlO). The interest owed at the end
of the second year (ie., DlO) is derived by applying
the rate of 8.95% (ie., B4) to the total of (a) the
payment 108 that was made to the retiree 101 in year 2
(ie., BlO) plus (b) the total owed at the end of year
1 (ie., E9). Accordingly, the total amount owed by the
retiree 101 at the end of year 2 is $68,295.31 (ie.,
ElO). 



At the beginning of year 15 (ie., A23) a payment of
$30,000.00 (ie. B23) is made to the retiree 101 by the
bank 103. This brings the total capital owed by the
retiree 101 to the bank 103 to $450,000.00 (ie., C23).
The interest owed for year 15 is $78,524.99 (ie., D23)
which is determined by applying the interest rate of
8.95% (ie., B4) to the total of (a) the payment for
year 15 (ie., B23) plus (b) the total amount owed at
the end of year 14 (ie., E22). Therefore, the total
amount owed by the retiree at the end of year 15 is
$955,899.24 (ie. E23). This constitutes the amount
owed by the retiree 101 to the bank 103 at the end of
the 15 year arrangement described in relation to Fig.
3.In summary, the reverse mortgage arrangement
described in relation to Figs. 3 and 4 provides the
retiree with an annual retirement benefit of
$30,000.00 for a term of 15 years, after which the
retiree owes the bank 103 an amount of $955,899.24
(ie. E23). Since the starting equity in the retirees
home 102 was $1,000,000.00 (ie (B2) in Fig. 4), this
arrangement leaves the retiree with $44,100.76 after
paying back the loan to the bank 103. Summary It is an
object of the present invention to substantially
overcome, or at least ameliorate, one or more
disadvantages of existing arrangements. The
arrangements disclosed in the specification that
ameliorate one or more disadvantages of existing
arrangements have one or both of two distinct
elements, respectively referred to as an "equity based
retirement savings" element and an "life expectancy
retirement annuity" element. Disclosed are
arrangements (referred to generally as equity based
arrangements or vehicles), preferably implemented in
automated or. semi-automated computer-based form,
which seek to enable a person to derive additional
benefits from equity they have or are building in
their family home or other assets, these benefits
being derived by: i) using a proportion of the equity
in their home to secure a loan which is repaid by (a)
periodically repaying an interest charge defined as a
fixed proportion of the capital (otherwise known as
simple interest) and (b) repaying the capital at the
end of the term; ii) investing the loan at a (compound
interest) rate-of-return that is higher than the
simple interest referred to in (i); and iii) directing
earnings from the investment in (ii) in various ways
depending upon the 'vehicle' being chosen, this choice
being typically a function ofthe person's stage in
life. According to one arrangement, where the person
wishes to use the equity in their home to improve
their savings, the person may elect to use the equity
in what is referred to as an equity-based retirement
savings vehicle as described in relation to Fig. 6.
According to another arrangement, where the person
wishes to use the equity in their home to provide them
with a regular income stream, the person may elect to
use the equity in what is referred to as a
life-expectancy retirement annuity vehicle as
described in relation to Fig. 9. According to a first
aspect of the present invention, there is provided a
computerbased system for providing equity based
benefits to a person dependent upon equity in property
owned by the person, said system comprising: a memory
for storing a program; and a processor for executing
the program, said program comprising: (a) code for
securing a loan secured by a proportion of the equity,
the loan having a principal value for a defined term;
(b) code for repaying the loan by periodically paying
a simple interest charge being a fixed proportion of
the principal; (c) code for investing a residual of
the loan; (d) code for, if an equity-based retirement
savings option is elected, accumulating earnings from
the invested residual of the loan; and (e) code for,
if a life-expectancy retirement annuity option is
elected, making a periodic payment from the residual
of the loan; wherein the principal value of the loan
becomes due for repayment at the end of the term.
According to another aspect of the present invention,
there is provided a computer program product including
a computer readable medium having recordedthereon a
computer program for directing a processor to execute
a method for providing equity based benefits to a
person dependent upon equity in property owned by the
person, said program comprising: (a) code for securing
a loan secured by a proportion of the equity, the loan
having a principal value for a defined term; (b) code
for repaying the loan by periodically paying a simple
interest charge being a fixed proportion of the
principal; (c) code for investing a residual of the
loan; (d) code for, if an equity-based retirement
savings option is elected, accumulating earnings from
the invested residual of the loan; and (e) code for,
if a life-expectancy retirement annuity option is
elected, making a periodic payment from the residual
of the loan; wherein the principal value of the loan
becomes due for repayment at the end of the term.
According to another aspect of the present invention,
there is provided a computer-based system for
providing equity based benefits to a person dependent
upon equity in property owned by the person, said
system comprising: (a) means for securing a loan
secured by a proportion of the equity, the loan having
a principal value for a defined term; (b) means for
repaying the loan by periodically paying a simple
interest charge being a fixed proportion of the
principal; (c) means for investing a residual of the
loan; (d) means for, if an equity-based retirement
savings option is elected, accumulating earnings from
the invested residual of the loan; and(e) means for,
if a life-expectancy retirement annuity option is
elected, making a periodic payment from the residual
of the loan; wherein the principal value of the loan
becomes due for repayment at the end of the term.
According to another aspect of the present invention,
there is provided a method for providing equity based
benefits to a person dependent upon equity in property
owned by the person, said method being implemented on
a computer basesd system comprising at least one
program running on a corresponding at least one
computer platform, said method comprising the steps
of: securing a loan secured by a proportion of the
equity, the loan having a principal value for a
defined term; repaying the loan by periodically paying
a simple interest charge being a fixed 



proportion of the principal; investing a residual of
the loan; if an equity-based retirement savings option
is elected, accumulating earnings from the invested
residual of the loan; and if a life-expectancy
retirement annuity option is elected, making a
periodic payment from the residual of the loan;
wherein the principal value of the loan becomes due
for repayment at the end of the term. According to
another aspect of the present invention, there is
provided a method of generating, for the benefit of a
person and a service provider, periodic payments
dependent upon equity in property of the person, the
method comprising the steps of: (a) obtaining from a
financier a loan secured by the equity, the loan
having a principal value and being for a term defined
by a number of periods;(b) investing the loan in a
first investment vehicle that yields a first return
for each said period on the amount invested; the
method further comprising, for a current said period,
the steps of: (i) withdrawing a first fixed proportion
and a second fixed proportion of the principal value
from the residual of the loan invested in the first
investment vehicle; (ii) paying the first fixed
proportion to the financier; (iii) deducting a charge
from said second fixed proportion, said charge
comprising the benefit for the service provider; (iv)
investing for the benefit of the person the residual
of the second fixed proportion in an investment
vehicle yielding a second return for the current
period, said second return being lower than the first
return; (c) repeating the steps (i) - (iv) for said
number of periods; and (d) repaying, by the person to
the financier at the end of the term, the principal of
the loan. According to another aspect of the present
invention, there is provided a method of generating,
for a retiree, periodic payments secured by equity in
the retiree's home, the method comprising the steps
of: (a) obtaining, by a service provider from a
financier, a loan having a principal value for a
defined term, wherein the loan is secured by the
equity in the retiree's home; (b) periodically paying,
by the service provider to the financier over the
term, a simple interest repayment comprising a payment
equal to a first fixed proportion of said principal
value; (c) paying, by the service provider to the
retiree, the periodic payments;(d) charging the
retiree by the service provider, in regard to each
said periodic payment, a simple interest charge
comprising a charge equal to a second fixed proportion
of said each said periodic payment; (e) investing, by
the service provider, a residual of the loan, in an
investment vehicle yielding a return at a compound
rate on said residual of the loan, said residual of
the loan being dependent upon the simple interest
payments made by the service provider to the financier
in the step (b) and the periodic payments made by the
service provider to the retiree in the step (c) and
the simple interest charges paid by the retiree to the
service provider in the step (d); and (f) repaying, by
the retiree to the financier at the end of the term,
the principal of the loan. According to another aspect
of the present invention, there is provided a method
of generating, for a person, periodic payments secured
by equity in property of the person, the method
comprising the steps of: (a) obtaining, from a first
provider, a loan having a principal value for a
defined term wherein the loan is secured by the
equity; (b) periodically paying, to the first provider
over the term, an interest payment equal to a first
fixed proportion of said principal value; (c) paying,
to the person, the periodic payments; (d) charging the
person, in regard to each said periodic payment, a
charge equal to a second fixed proportion of said each
said periodic payment; (e) investing a residual of the
loan, in an investment vehicle yielding a return at a
compound rate on said residual of the loan, said
residual of the loan being dependent upon the amounts
paid in the steps (b) and (c) and the amount received
in the step (d); and (f) repaying, to the first
provider at the end of the term, the principal of the
loan.According to another aspect of the present
invention, there is provided a system for generating,
for a retiree, periodic payments secured by equity in
the retiree's home, the system comprising: (a) means
for obtaining, by a service provider from a financier,
a loan having a principal value for a defined term,
wherein the loan is secured by the equity in the
retiree's home; (b) means for periodically paying, by
the service provider to the financier over the term, a
simple interest repayment comprising a payment equal
to a first fixed proportion of said principal value;
(c) means for paying, by the service provider to the
retiree, the periodic payments; (d) means for charging
the retiree by the service provider, in regard to each
said periodic payment, a simple interest charge
comprising a charge equal to a second fixed proportion
of said each said periodic payment; (e) means by which
the service provider invests a residual of the loan,
in an investment vehicle yielding a return at a
compound rate on said residual of the loan, said
residual of the loan being dependent upon the simple
interest payments to the financier in the step (b) and
the periodic payments to the retiree in the step (c)
and the simple interest charges paid by the retiree in
the step (d); and (f) means for repaying, by the
retiree to the financier at the end of the term, the
principal of the loan. According to another aspect of
the present invention, there is provided a computer
program product having a computer readable medium
having at least one computer program module recorded
therein for directing at least one processor
toimplement a method of generating, for a retiree,
periodic payments secured by equity in the retirees
home, the at least one program module comprising: (a)
code for for obtaining, by a service provider from a
financier, a loan having a principal value for a
defined term, wherein the loan is secured by the
equity in the retiree's home; (b) code for
periodically paying, by the service provider to the
financier over the term, a simple interest repayment
comprising a payment equal to a first fixed proportion
of said principal value; 



(c) code for paying, by the service provider to the
retiree, the periodic payments; (d) code for charging
the retiree by the service provider, in regard to each
said periodic payment, a simple interest charge
comprising a charge equal to a second fixed proportion
of said each said periodic payment; (e) code for
investing a residual of the loan, in an investment
vehicle yielding a return at a compound rate on said
residual of the loan, said residual of the loan being
dependent upon the simple interest payments to the
financier in the step (b) and the periodic payments to
the retiree in the step (c) and the simple interest
charges paid by the retiree in the step (d); and (f)
code for repaying, by the retiree to the financier at
the end of the term, the principal of the loan.
According to another aspect of the present invention,
there is provided a computer based method of
generating, for a person, periodic payments secured by
equity in property of the person, the method
comprising the steps of: (a) obtaining, from a first
provider, a loan having a principal value for a
defined term, wherein the loan is secured by the
equity;(b) periodically paying, to the first provider
over the term, an interest payment equal to a first
fixed proportion of said principal value; (c) paying,
to the person, the periodic payments; (d) charging the
person, in regard to each said periodic payment, a
charge equal to a second fixed proportion of said each
said periodic payment; (e) investing a residual of the
loan, in an investment vehicle yielding a return at a
compound rate on said residual of the loan, said
residual of the loan being dependent upon the amounts
paid in the steps (b) and (c) and the amount received
in the step (d); and (f) repaying, to the first
provider at the end of the term, the principal of the
loan; wherein: (g) if the compound rate in the step
(e) falls below a first threshold, an additional loan
amount needed to compensate for the reduced compound
rate, and associated interest, is capitalised and
added to the principal of the loan to be repaid to the
first provider in the step (f). According to another
aspect of the present invention, there is provided a
system for administering an equity based arrangement
of generating, for a person, periodic payments secured
by equity in property of the person, the system
comprising: (a) means for obtaining, from a first
provider, a loan having a principal value for a
defined term, wherein the loan is secured by the
equity; (b) means for periodically paying, to the
first provider over the term, an interest payment
equal to a first fixed proportion of said principal
value; (c) means for paying, to the person, the
periodic payments; (d) means for charging the person,
in regard to each said periodic payment, a charge
equal to a second fixed proportion of said each said
periodic payment;(e) means for investing a residual of
the loan, in an investment vehicle yielding a return
at a compound rate on said residual of the loan, said
residual of the loan being dependent upon the amounts
paid in the steps (b) and (c) and the amount received
in the step (d); and (f) means for repaying, to the
first provider at the end of the term, the principal
of the loan; wherein: (g) if the compound rate in the
step (e) falls below a first threshold, an additional
loan amount needed to compensate for the reduced
compound rate, and associated interest, is capitalised
and added to the principal of the loan to be repaid to
the first provider in the step (f). According to
another aspect of the present invention, there is
provided a computer based system for administering an
equity based arrangement of generating, for a person,
periodic payments secured by equity in property of the
person, the system comprising: a plurality of memory
modules for storing a corresponding plurality of inter
related application program modules; and a plurality
of processor modules for executing the program
modules, said program modules comprising: (a) code for
obtaining, from a first provider, a loan having a
principal value for a defined term, wherein the loan
is secured by the equity; (b) code for periodically
paying, to the first provider over the term, an
interest payment equal to a first fixed proportion of
said principal value; (c) code for paying, to the
person, the periodic payments; (d) code for charging
the person, in regard to each said periodic payment, a
charge equal to a second fixed proportion of said each
said periodic payment;(e) code for investing a
residual of the loan, in an investment vehicle
yielding a return at a compound rate on said residual
of the loan, said residual of the loan being dependent
upon the amounts paid in the steps (b) and (c) and the
amount received in the step (d); and (f) code for
repaying, to the first provider at the end of the
term, the principal of the loan; wherein: (g) if the
compound rate in the step (e) falls below a first
threshold, an additional loan amount needed to
compensate for the reduced compound rate, and
associated interest, is capitalised and added to the
principal of the loan to be repaid to the first
provider in the step (f). According to another aspect
of the present invention, there is provided a computer
program product including at least one computer
readable medium having recorded thereon a plurality of
inter-related computer application program modules for
directing a plurality of processor modules to execute
a method for generating, for a person, periodic
payments secured by equity in property of the person,
said program modules comprising: (a) code for
obtaining, from a first provider, a loan having a
principal value for a defined term, wherein the loan
is secured by the equity; (b) code for periodically
paying, to the first provider over the term, an
interest payment equal to a first fixed proportion of
said principal value; (c) ode for paying, to the
person, the periodic payments; (d) code for charging
the person, in regard to each said periodic payment, a
charge equal to a second fixed proportion of said each
said periodic payment; (e) code for investing a
residual of the loan, in an investment vehicle
yielding a return at a compound rate on said residual
of the loan, said residual of the loan beingdependent
upon the amounts paid in the steps (b) and (c) and the
amount received in the step (d); and 



(f) code for repaying, to the first provider at the
end of the term, the principal of the loan; wherein:
(g) if the compound rate in the step (e) falls below a
first threshold, an additional loan amount needed to
compensate for the reduced compound rate, and
associated interest, is capitalised and added to the
principal of the loan to be repaid to the first
provider in the step (f). According to another aspect
of the present invention, there is provided a
plurality of inter-related computer application
program modules for directing a plurality of processor
modules to execute a method for generating, for a
person, periodic payments secured by equity in
property of the person, said program modules
comprising: (a) code for obtaining, from a first
provider, a loan having a principal value for a
defined term, wherein the loan is secured by the
equity; (b) code for periodically paying, to the first
provider over the term, an interest payment equal to a
first fixed proportion of said principal value; (c)
code for paying, to the person, the periodic payments;
(d) code for charging the person, in regard to each
said periodic payment, a charge equal to a second
fixed proportion of said each said periodic payment;
(e) code for investing a residual of the loan, in an
investment vehicle yielding a return at a compound
rate on said residual of the loan, said residual of
the loan being dependent upon the amounts paid in the
steps (b) and (c) and the amount received in the step
(d); and (f) code for repaying, to the first provider
at the end of the term, the principal of the loan;
wherein:(g) if the compound rate in the step (e) falls
below a first threshold, an additional loan amount
needed to compensate for the reduced compound rate,
and associated interest, is capitalised and added to
the principal of the loan to be repaid to the first
provider in the step (f). According to another aspect
of the present invention, there is provided a periodic
payment made to a person using any one of the
aforementioned methods or systems. Other aspects of
the invention are also disclosed. Brief Description of
the Drawings Some aspects of the prior art and one or
more embodiments of the present invention will now be
described with reference to the drawings and
appendices, in which: Fig. 1 shows a current savings
arrangement; Fig. 2 is a spread sheet showing a
quantitative example of how the arrangement of Fig. 1
operates; Fig. 3 illustrates one prior art arrangement
for providing retirement benefits based on a reverse
mortgage; Fig. 4 is a spread-sheet of cash flows for
the prior art arrangement of Fig. 3; Fig. 5 shows a
process flow by which a person can select one of the
equity based vehicles described in relation to Figs.
6, 9, and 12; Fig. 6 illustrates one process example
of the disclosed equity based savings/investment
vehicle (also referred to as the equity based
retirement savings arrangement); Fig. 7 shows a
process flow for a business model by which the system
of Fig. 6 may be used; Fig. 8 is a spread sheet
showing a quantitative example of how the arrangement
of Fig. 6 operates;Fig. 9 illustrates one process
example of the disclosed equity based retirement
vehicle (also referred to as the life expectancy
retirement annuity arrangement); Fig. 10 shows a
process flow for a business model by which the system
of Fig. 9 may be used; Fig. 11 is a spread-sheet of
cash flows for the arrangement of Fig. 9; and Fig. 12
depicts another process example of the disclosed
equity based retirement vehicle in which the equity
based retirement savings arrangement can be used with
the life expectancy retirement annuity technique; Fig.
13 is a spread-sheet of cash flows for the arrangement
of Fig. 12; Fig. 14 is a schematic block diagram of an
interconnected computer system upon which described
methods for providing the disclosed equity-based
arrangements can be practiced; Fig. 15 is a
spreadsheet showing parameters used in a switching
arrangement example; Fig. 16 shows a spreadsheet
representation of the parameters referred to in Fig.
15 over the term of the loan; Fig. 17 is a pictorial
representation of the "benchmark" parameters in Fig.
16; Fig. 18 is an expanded pictorial representation of
the representation in Fig. 17; Fig. 19 shows a
spreadsheet representation of "non-benchmark"
parameters establishing Scenario 1; Fig. 20 is a
pictorial representation of the benchmark curve
overlaid on the corresponding non-benchmark curve of
Scenario 1; Fig. 21 shows a spreadsheet depiction for
non-benchmark parameters for Scenario 2;Fig. 22 is a
pictorial representation of the benchmark curve
overlaid on the corresponding non-benchmark curve of
Scenario 2; and Appendix A contains Formula
Representations of Spreadsheets in Figs. 2, 4, 8, 11,
13, 15, 16, 19, and 21. Detailed Description including
Best Mode Where reference is made in any one or more
of the accompanying drawings to steps and/or features,
which have the same reference numerals, those steps
and/or features have for the purposes of this
description the same function(s) or operation(s),
unless the contrary intention appears. Fig. 5 shows a
process flow by which a person (also referred to as
the applicant) can select one of the equity based
vehicles described in relation to Figs. 6, 9, and 12.
A process 2200 commences at a step 2201 after which a
step 2202 determines if the equity available to the
person in question is sufficient to use the disclosed
equity based arrangements. This is typically performed
by one or more of the steps of (a) checking the
industry available records for the applicant in regard
to previous credit performance, (b) ensuring that the
asset/liability ratio for the applicant falls within
acceptable limits, taking into account the personal
details of the applicant on an actuarial basis, (c)
taking into account any further demographic or
applicable industry metrics that may be applicable.
The aforementioned assessment will typically be
determined by the financier or the 



service provider (203 or 204 respectively in Fig. 9).
If insufficient equity is available, the process 2200
loops back to the step 2202 indicating, in practical
terms, that the person needs to acquire more equity
before he or she can use the disclosed arrangements.
If the step 2202 indicates that sufficient equity is
available, then the process 2200 is directed to a step
2203 in which the loan is issued, and the step 2203
further determines if the person wishes to elect an
equity based savings / investment vehicle such as
theequity-based retirement savings vehicle. If this is
the case, then the process 2200 is directed to a step
2204 (see Fig. 6 for further details) which implements
the savings / investment vehicle. This choice would,
for example, typically be made by a "babyboomer" who
has acquired considerable equity in their family home
but is still receiving a salary from an employer
and/or investment income from other investments.
Returning to the step 2203, if the savings /
investment vehicle is not to be elected, then the
process 2200 is directed to a step 2206 which
determines if the retirement vehicle is to be elected.
This would, for example, typically be elected by a
retiree who wishes to receive an ongoing income stream
in retirement. If this election is chosen, then the
process 2200 is directed from the step 2206 to a step
2207 (see Figs. 9 or 12 for more detail) which
implements the equity based retirement vehicle. The
process is then directed back to the step 2202 so that
the person in question can, if they wish, make further
choices. Returning to the step 2206, if the equity
based retirement vehicle is not elected, then the
process is then directed back to the step 2202 so that
the person in question can, if they wish, make further
choices. Fig. 6 illustrates one example of the
disclosed equity based retirement savings arrangement.
A person 801 receives 702' an income as depicted by an
arrow 702 in Fig. 1. The person has equity in
property, typically in a home 802. The person 801
requests 807 a Service Provider 804 for a loan based
on security derived from the equity the person 801 has
in the house 802. The Service Provider 804 arranges
808 a loan from a financier 803, and security,
possibly in the form of a mortgage on the house 802,
is taken 809 by the financier 803. The financier 803
transfers 810 the requested loan funds to the service
provider. The terms of the aforementioned loan require
that a fixed charge, equal to a predetermined
proportion of the total loan amount provided by the
financier 803, be paid816 to the financier on a
regular basis. This type of arrangement is referred to
as a simple interest arrangement. The service provider
804 manages two funds, referred to as Fund A (ie 825),
and Fund B (ie 818). The service provider deposits the
aforementioned loan into Fund A from which funds are
invested 811 by the service provider 804 in high
yield, moderate to high risk investment vehicles X (ie
805), yielding 812 a healthy 8.95% rate of return (see
D12 in Fig. 8) per annum in the example depicted in
Fig. 8. Fund B is a lower yield "blue chip" fund from
which money is invested 819 in lower yield lower risk
investment vehicles Y (ie 826), yielding 820 a more
conservative 5.00% rate of return (see Dl 3 in Fig. 8)
per annum in the example depicted in Fig. 8. The
service provider 804 derives 814 profits from managing
the aforementioned funds, and accumulates these
profits in a profit account 806. These profits provide
one of the commercial returns upon which the service
provider 804 builds the service provider's business.
The person 801 makes 823 regular savings contributions
(eg see C17 in Fig. 8) to the blue chip Fund B (ie
818). The service provider makes 824 regular payouts
(eg based on D17 in Fig. 8) into the same Fund B.
These regular payouts into the Fund B derive from the
loan made 810 by the financier 803 on the basis of the
security taken 809 over the person's house 802. The
regular payouts are made after the service provider
deducts a number of charges including a fixed charge
that is proportional to the amount of the payout (eg
see El 7 in Fig. 8), and an administration charge that
is also proportional to the amount of the payout (eg
see F17 in Fig. 8). The manner in which the
administration charge is determined can vary, and can,
for example, be calculated on the basis of a fixed
proportion of the loan amount (see D3 in Fig. 8).
Accordingly, a net payout (eg Gl 7 in Fig. 8) is made
824 by the service provider 804 into the Fund B (ie
818 in Fig. 8). The Fund B (ie 818) accordingly grows
in a low risk manner, accumulating both the regular
contributions made 823 by the person 801 from the
income they are continuing to receive702', and also
accumulating the regular net payouts (eg G17 in Fig.
8) made 824 by the service provider 804. The assets in
the Fund A (ie 825) that derive from the loan received
810 in regard to the equity in the house 802 receive
812 high growth yield from the investment vehicle X
(ie 805) but undergo a net decrease with time by
virtue of providing 824 the net payouts to Fund B (ie
818) over the term of the loan. At the end of the term
(see D6 in Fig. 8) of the loan, the person 801 repays
817 the principal of the loan to the financier 803.
The net funds that .are available to the person 801 at
this point are determined by subtracting the principal
of the loan (ie D3 in Fig. 8) from the total amount
(ie H31 in Fig. 8) that has been accumulated in the
Fund B (ie 818). This net amount in the example of
Fig. 8 is $418,120 (ie D15 in Fig. 8). The funds that
are thus available represent 821 a lump sum 822 that
can be used by the person 801 when he or she retires.
The specific manner in which the savings 822 are used
can be decided by the person 801, however one
particularly beneficial way in which the saving 822
can be used are described in relation to Fig. 12. Fig.
7 shows a process 1300 for a business model by which
the system of Fig. 6 may be used. The process 1300
commences with a START step 1301, after which the
person 801 logs onto a website (not shown) of the
service provider 804 in order to review the product
offerings presented by the service provider. In a
following step 1303 the person 801 files a request
electronically on the aforementioned website.
Thereafter, in a step 1304, the service provider 804
firstly assesses the asset and liability profile of
the person 801 to determine if the person 801 is
eligible for one or more of the equity-based
offerings.. The service provider 804 reviews the
current performance statistics of the funds A and B
(ie 825 and 818 respectively), in order to decide how
to select the risk profiles to be used when making
investments from the Fund A (ie 825) and the Fund B
(ie 818) at 8 11 and 819 respectively. The step 1304
thus conducts an actuarial analysis of thecurrent
performance of the funds A and B (ie 825 and 818
respectively), in order to determine if the funds A
and B are presently (a) not meeting, (b) meeting, or
(c) exceeding the pre-determined performance
parameters. The following step 1305 identifies the
attributes of the investment vehicles to be used for
investing the elements of the proposed loan based upon
the historic fund performance parameters determined in
the step 1304. The steps 1304 and 1305 are shown in
bold outline in Fig. 7 in order to indicate that
analysis, usually actuarial, of fund parameters are
being performed. The following description relates
specifically to Fund A (ie 825) and the high growth
investment vehicle X (ie 805). The same approach is
typically used, in an independent manner, in regard to
the Fund B (ie 818) and the investment vehicle Y (ie 



826). If the fund A (ie 825) is presently meeting it's
pre-defined earning target, then the service provider
804 will provide the new applicant (ie the person 801)
with a new loan whose residual value is to be invested
(depicted by 811 in Fig. 6) in investment vehicles X
(ie 805) having the same risk level, and thus the same
likely return level, as the previous investment
vehicles selected for the previous person who applied
for the product provided by the service provider 804.
This selection is made in order to ensure that the
fund A continues to remain on track, thus meeting it's
pre-defined target performance metrics. In contrast,
if the fund A is presently not meeting it's
pre-defined earnings target, then the service provider
804 will provide the person 801 with a new loan whose
residual value is to be invested at 8 11 in investment
vehicles X (ie 805) having a higher risk level, and
thus higher likely returns, than the previous
investment vehicles selected for the previous person
who applied for the product provided by the service
provider 804. Thisselection is made in order to ensure
that the fund A improves its performance, thus moving
towards meeting its pre-defined target performance
metrics. If the fund A is presently exceeding it's
pre-defined earnings target, then the service provider
804 will provide the person 801 making the new
application with a loan whose residual value is to be
invested at 811 in investment vehicles X (ie 805)
having a lower risk level, and thus a lower likely
return, than the corresponding investment vehicles
used for the previous fund applicant. This selection
is made in order to ensure that the fund A reduces its
performance, and its corresponding risk, thus moving
towards meeting it's pre-defined target performance
metrics. Since there are two funds, namely A and B (ie
825 and 818 respectively), the approach described for
the fund A (ie 825) can equally be applied to the fund
B (ie 818). This must, however, account for the fact
that the fund A (ie 825) operates at a generally
higher level of risk and return that the fund B (ie
818). A following step 1306 sends, over the
communications network 620 (see Fig. 14) to the PC 601
of the person 801, an electronic agreement for joining
the arrangement provided by the service provider 804.
In a following step 1308 the person 801 executes the
agreement, using appropriate security mechanisms, and
sends the executed agreement to the PC 622 of the
service provider 804 over the network 620. In a
subsequent step 1309, the service provider 804
arranges, electronically over the network 620, with
the person 801 and the financier 803, to execute the
necessary electronic documents required to transfer
(depicted as 809 in Fig. 6) the necessary security
over the appropriate equity in the person's home 802
to a PC 626 of the financier 203. The financier then,
in a following step 1310, transfers (per 810 in Fig.
6) the relevant loan funds to the service provider
804. In a following step 1311, the person 801 makes
823 a periodic deposit as a savings contribution with
the service provider 804 to bedeposited into the fund
B (ie 818). In a subsequent step 1312, the service
provider makes 824 a periodic payment on behalf of the
person 801 into the fund B (ie 818), after adding any
reward or bonus points which may be appropriate, and
deducting any fees and charges which may be
appropriate. It is noted that the periodic payments
made 824 to the fund B (ie 818) on behalf of the
person 801 may, in one arrangement, be fixed and
independent of the performance of the funds A and/or
B. In an alternate arrangement, the periodic payment
made 824 may be dependent, at least to some degree,
upon the performance of the aforementioned funds. The
step 1312 is shown in bold outline to indicate that
actuarial calculations may be performed upon the funds
A and B in order to determine the amount of the
periodic payment made at 824, and the amount of any
reward or bonus points, to be paid on behalf of the
person 801. The step 1312 also applies the fees and
charges as appropriate, and invests (per 811 and 819
in Fig. 6) the residual of the loans the funds A and B
(ie 825 and 818 respectively) in the investment
vehicles X and Y respectively (ie 805 and 826)
according to the risk profiles determined in the steps
1304 and 1305. In the step 1312 the service provider
804 can also draw the necessary funds from the funds A
and/or B to pay (per 816 in Fig. 6) the simple
interest payments to the financier 803. Alternatively
the simple interest payments to the financier 803 can
be paid on a periodic basis not directly coupled to
the periodic payments made (per 824 in Fig. 6) on
behalf of the person 801. A following test step 1313
determines if the term of the loan has expired. If
this is the case, then the process 1300 is directed by
a YES arrow to a step 1315 in which the person 801
repays (per 817 in Fig. 6) the principal of the loan
to the financier 803. The process then terminates with
an END step 1316. Returning to the decision step 1313,
ifthe term of the loan has not yet expired, then the
process 1300 is directed according to a NO arrow back
to the step 1311. If the switching arrangement
described in relation to Figs. 15-22 are implemented,
then the step 1312 also deals with capitalisation of
the performance deficit cost (resulting from poorer
than expected performance of the investment vehicles
805 and/or 826 in Fig. 6) and with accumulation of the
excess performance benefits (resulting from better
than expected performance of the investment vehicles
805 and/or 826 in Fig. 6). The step 1315 also takes
into account the performance deficit cost and/or the
excess performance benefit as appropriate. Fig. 8 is a
spread sheet showing a quantitative example of how the
arrangement of Fig. 6 operates. The spreadsheet is
based on the following assumptions:  The equity of the
person 801 in the house 802 in Fig. 6 is $500,000.00
(see D2);  The amount of the loan provided 810 by the
financier 803 to the service provider 804 is
$225,000.00 (see D3);  The simple interest paid at 816
in Fig. 6 by the service provide 804 to the financier
803 is 5% (see D4);  The simple interest paid by the
person 801 to the service provider 804 on each regular
payment 824 is 8.95% (see D5);  The term of the loan
is 15 years (see D6);  The periodic payout at 824,
prior to deduction of interest and administration
fees, made by the service provider 804 into the fund B
(ie 818) is $15,000.00 (see D7); The administration
charge paid by the person 801 to the service provider
804 on each of the aforementioned payments is 1% (see
D8);  The annual income at 702' received by the person
801 is $150,000.00 (see D9);  The annual salary
increment received by the person 801 on their income
is 3% (see DlO); 



The periodic contribution made by the person 801 at
823 into the fund B (ie 818) is 9% (see DIl) of their
income 702';  The investment yield provided 812 by the
investment vehicle X (ie 805) on investments made 811
from fund A (ie., 825) in Fig. 6 is 8.95% (see D12);
The investment yield provided 820 by the investment
vehicle Y (ie. 826) on investments made 819 from rand
B (ie., 818) in Fig. 6 is 5% (see D13); and  The
annual rate of increase in the value of the house 802
is 3.1% (see D14). Turning to the table comprising the
columns A-M and the rows 16-31, the figures in row 17
are described as follows in order to describe the
operation of the described arrangement i year 1 (ie.,
A17) the person 801 receives 702' a salary of
$150,000.00 (ie., B17). The person 801 makes a
contribution of $13,500.00, this being 9% (ie., DIl)
of his or her salary (ie., B17). This contribution is
deposited 823 by the person 801 into fund B (ie. 818).
This savings stream exemplified by Cl 7 represents an
ongoing stream of savings by the person 801 into their
fund B over the term of the loan (ie. D6). A periodic
payment of $15,000.00 (ie., D17) is allocated for
payment by the service provider 804 into fund B (ie.
818) this $15,000.00 deriving from the loan receivedby
the person 801 from the financier 803. This $15,000.00
is a gross allocation, and before the service provider
804 transfers this amount from fund A (ie 825) to fund
B (ie., 818), as depicted by the arrow 824, the
service provider 804 deducts an interest charge (ie.,
E17) and an administration charge (ie., F17) in order
to arrive at the amount of $13,507.50 which is the net
payment at 824 from the fund A (ie 825) to the fund B
(ie 818). The interest deduction at El 7 is calculated
by applying the simple interest at D5 to the gross
payout at D17. The administration fee at Fl 7 is
determined by applying the administration fee rate at
D8 to the payout at D17. Column H depicts how fund B
(ie 818) grows over the term of the loan. Fund B
receives both the income stream depicted by column C
(ie., the ongoing savings component from the person
801 based on their income 702') and the net periodic
payment in column G which is derived from the loan
received by the person 801 from the financier 803.
Thus, for example, the $27,007.50 in fund B in year 1
(ie., H17) earns an amount of $1,350.38 (ie., 117) by
virtue of the investment yield on fund B (ie., D13)
acting on the $27,007.50. The last entry in column H,
namely $643,120.96 is the amount accumulated by the
end of the 15 year term in fund B. From this amount
the principal of the loan, namely $225,000.00 (ie.,
D3) is deducted in order to arrive at the amount of
the funds available for retirement for the person 801,
this being $418,120.96 (ie., E5). From the perspective
of the service provider 804, and having regard to row
17 which relates to year 1 of the arrangement shown in
Fig. 8, the service provider 804 pays an amount of
$11,250.00 (Jl 7) to the financier 803, this amount
being determined by applying the simple interest of 5%
(ie., D4) to the loan of $225,000.00 (ie., D3). Column
J shows that this periodic interest charge paid by the
service provider 804 to the financier 803 is constant
over the term of the loan.The service provider 804
has, in the first year, an amount of $200,242.50
available for investment in the investment vehicle X
(ie., 805), this amount being shown at Kl 7. This
amount is equal to the amount of the original loan
(ie., $225,000.00 at D3) minus the annual interest
charge owed to the financier (ie., Jl 7) less the
gross payout to the person 801 (ie., D17) plus the
annual interest charge paid by the person 801 on the
aforementioned payout (ie., E17) plus the
administration fee paid by the person 801 to the
service provider 804 (ie., Fl 7). The investment
vehicle X (ie., 805) earns an amount of $17,921.70
(ie., L17) according to the yield (dl2) of the
investment vehicle X acting on the amount in the
vehicle X (ie., K17). Column M depicts the manner in
which the house 802 appreciates in value from its
initial value of $500,000.00 (ie., D2) under the
influence of the rate of increase of value in the
market (ie., D14). In summary, the disclosed equity
based retirement savings arrangement described in
relation to Figs. 6 and 8 provides the person 801 with
an amount of $643,120.96 after operating the
arrangement for a period of 15 years, after which the
person owes the bank 103 an amount of $225,000.00 (ie.
the principal of the original loan at D3).
Accordingly, this equity based retirement savings
arrangement leaves the person with $418,120.06 after
paying back the principal of the loan to the financier
203. This is 18.9% more that the conventional savings
arrangement described in relation to Figs. 1 and 2.
The service provider derives their profit from one or
more elements. One such element is the administration
and other charges received from the retiree (per
column F in Fig. 8). Fig. 9 illustrates one example of
the disclosed life expectancy retirement annuity
arrangement. In this arrangement 200 a retiree 201
has, similar to the situation described in relation to
Fig. 3, a fully or partially paid up home 202. The
retiree 201 makes arequest as depicted by an arrow 207
to a service provider 204. The service provider 204
arranges, as depicted by an arrow 208, for a loan to
be provided at a wholesale interest rate from a
financier 203, or from some other wholesale money
provider. The financier 203 takes, as depicted by a
dashed arrow 209, security on the basis of the equity
in the home 202. Thereafter, the financier 203
provides, as depicted by an arrow 210, the loan funds
to the service provider 204. The service provider 204
invests, as depicted by an arrow 211, the loan in
investment vehicles 205 that yield a market-based rate
of return. The total of the funds invested in the
investment vehicles 205 at any time, together with any
working capital held by the service provider,
substantially constitutes the "Life Expectancy
Retirement Annuity Fund". The service provider 204
draws, as depicted by an arrow 212, funds to be
distributed (per 213) to the retiree 201 as well as a
profit that the service provider 204 takes (per 214)
in respect of services provided, hi regard to the
profit, an alternative arrangement is for the service
provider 204 to derive the profit directly from an
administration or other charge paid by the retiree at
215. The service provider 204 provides, as depicted by
an arrow 213, regular payments to the retiree 201. The
service provider 204 also extracts, as depicted by an
arrow 214, the aforementioned profit which is
accumulated, for the sake of illustration, in an
account 206. On a periodic basis, the service provider
204 also pays, as depicted by an arrow 216, simple
interest to the financier 203 on the total amount of
the loan that was provided at 210. The retiree 201
also pays, as depicted by an arrow 215, simple
interest on each payment 213 that he or she receives
from the service provider 204. This simple interest
payment is deducted from the payment to the retiree.
This interest payment is simple interest on each
payment made, and is not interest on the total amount
of the loanprovided at 210. Furthermore, the retiree
210 can also pay an administration or other fee, 



as part of 215, on each payment provided at 213. The
aforementioned process proceeds for the duration of
the term originally agreed on between the retiree 201
and the service provider 204. At the end of the
aforementioned period, the retiree 201 repays, as
depicted by an arrow 217, the capital of the loan to
the financier 203, this being the same amount as
provided by the financier 203 at 210 at the outset of
the aforementioned arrangement. The retiree is not
liable for any interest to the financier 203 as the
service provider 204 has paid this interest per 216.
The repayment 217 of the loan is typically effected
through the service provider 204, who receives the
money from the retiree 201 and passes it on to the
financier 203. Fig. 10 shows a process flow 500 for a
business model by which the system of Fig. 9 may be
used. The process 500 commences with a start step 501
after which, in a following step 502, the retiree 201
(see Fig. 9) logs in, using his Personal Computer (PC)
(601 in Fig. 14), to the web site of the Service
Provider 204 over the communications network (620 in
Fig. 14) and reviews the life expectancy retirement
annuity product details. In a following step 503 the
retiree 201 fills in his or her personal details on a
software application form displayed by the web site of
the service provider 204. This application form
includes details such as loan required (up to 45% of
the value of the equity owned by the retiree in their
home can be approved), home details, personal
information, spouse or de-facto spouse details, and
beneficiary under the will. The retiree 201 the gives
the appropriate commands via the user interface of the
users PC to formally make the request (depicted by the
arrow 207 in Fig. 9) to join the life expectancy life
expectancy retirement annuity fund. This request is
communicated, together with the retiree's personal
details, to the computer (622 in Fig. 14) of the
service provider 204.In a following step 504, the
service provider 204 reviews the current performance
statistics of the life expectancy retirement annuity
fund, in order to decide how to select the parameters
of the loan to be provided to the retiree. The
parameters being referred to relate not to the amount
of the regular payments (depicted by 213 in Fig. 3),
since the amount of the regular payments 213 are set
primarily by the terms of the agreement made between
the retiree 201 and the service provider 204. Rather,
the parameters of the loan to be provided to the
retiree relate to the risk profile to be used when
investing the residual of the loan at 211. The step
504 thus reviews the current performance of the life
expectancy retirement annuity fund, based upon
actuarial analysis of the fund, in order to determine
if the fund is presently (a) not meeting, (b) meeting,
or (c) exceeding the pre-determined performance
parameters. A following step 505 identifies the
attributes of the investment vehicle to be used for
investing the residual value of the proposed loan
based upon the historic fund performance parameters
determined in the step 504. The steps 504 and 505 are
shown in bold outline in Fig. 10 in order to indicate
that analysis of fund parameters are being performed.
If the life expectancy retirement annuity fund is
presently meeting it's pre defined earnings targets,
then the service provider will provide the "new"
retiree with a loan whose residual value is to be
invested (depicted by 211 in Fig. 9) in an investment
vehicle having the same risk level, and thus the same
likely return level, as the previous investment
vehicle selected for the previous new fund member.
This selection is made in order to ensure that the
life expectancy retirement annuity fund continues to
remain on track, thus meeting it's pre-defined target
performance metrics. In contrast, if the life
expectancy retirement annuity fund is presently not
meeting it's pre-defined earnings targets, then the
service provider will provide the new retiree with a
loan whose residual value is to be invested at 211 in
an investment vehiclehaving a higher risk level, and
thus a higher likely return level, than the investment
vehicles used for the previous fund applicant. This
selection is made in order to ensure that the life
expectancy retirement annuity fund improves its
performance, thus moving towards meeting it's
pre-defined target performance metrics. If the life
expectancy retirement annuity fund is presently
exceeding its pre defined earnings targets, then the
service provider will provide the new retiree with a
loan whose residual value is to be invested at 2 11 in
an investment vehicle having a lower risk level, and
thus a lower likely return level, than the investment
vehicle used for the previous fund applicant. This
selection is made in order to ensure that the life
expectancy retirement annuity fund reduces its
performance, and it's associated risk, thus moving
towards meeting it's pre-defined target performance
metrics. A following step 506 sends, over the
communications network 620 to the PC 601 of the
retiree 201, an electronic agreement for joining the
fund. In a following step 508 the retiree executes the
agreement, using appropriate security mechanisms, and
sends the executed agreement to the PC (622) of the
service provider 204 over the network 620. hi a
subsequent step 509, the service provider 204
arranges, electronically over the network 620, with
the retiree 201 and a suitable financier 203, to
execute the necessary electronic documents required to
transfer (depicted as 209 in Fig. 9) the necessary
security over the appropriate equity in the retiree's
home 202 to a PC (626) of the financier 203. The
financier then, in a following step 510, transfers
(per 210 in Fig. 9) the relevant loan funds to the
service provider. In a following step 511, the service
provider makes the periodic payment to the retiree,
this possibly being via electronic payment over the
network 620, after adding any reward or bonus points
which may be appropriate, and deducting any fees and
charges which may be appropriate. It is noted that the
periodic payment made to the retiree may, in one
arrangement, be fixed and independent of
theperformance of the life expectancy retirement
annuity fund as a whole hi an alternate arrangement,
the periodic payment may be dependent, at least to
some degree, upon the fund performance. The step 511
is shown in bold outline to indicate that actuarial
calculations may be performed upon the fund in order
to determine the amount of the periodic payment, and
the amount of any reward or bonus points, to be paid
to the retiree. The step 511 also applies the fees and
charges as appropriate, and invests (per 211 in Fig.
9) the residual of the loan in an investment vehicle
according to the risk profile determined in the step
505. hi the step 511 the service provider can also
draw the necessary funds from the life expectancy
retirement annuity fund to pay (per 216 in Fig. 9) the
simple interest payments to the financier 203.
Alternately, the simple interest payments to the
financier 203 can be paid on a periodic basis not
directly coupled to the periodic payments made (per
213 in Fig. 9) to the retiree. A following test step
512 determines if the term of the loan has expired. If
this is the case, then the process 500 is directed by
a YES arrow to a step 513 in which the retiree 201
repays (per 217 in Fig. 9) the principal of the loan
back to the financier 203. The process then terminates
with a STOP step 514. Returning to the decision step
512, if the term of the loan has not yet expired, then
the process 500 is directed according to a NO arrow
back to the step 511. 



If the switching arrangement described in relation to
Figs. 15-22 is implemented, then the step 511 also
deals with capitalisation of the performance deficit
cost (resulting from poorer than expected performance
of the investment vehicles 805 and/or 826 in Fig. 6)
and with accumulation of the excess performance
benefits (resulting from better than expected
performance of the investment vehicles 805 and/or 826
in Fig. 6). The step 513 also takes into account the
performance deficit cost and/or the excess performance
benefit as appropriate.Fig. 11 is a spread-sheet of
cash flows for the arrangement of Fig. 9. The
spreadsheet is based on the following assumptions:
the equity in the home 202 in Fig. 9 is $1,000,000.00
(see B2 in the spreadsheet in Fig. 11);  the amount of
the loan provided by the financier 203 as requested by
the retiree is $450,000.00 (see B3);  the simple
interest paid at 216 by the service provider 204 to
the financier 203 is 4.67% (see B4).  the simple
interest on each payment paid by the retiree 201 to
the service provider 204 at 215 is 8.95% (ie. B5); '
the interest (ie., the yield) on the investment funds
provided at 211 from the service provider 204 to
investment vehicles 205 is 8.95% (ie. B6);  the
administration charge (or other charge) paid by the
retiree 201 at 215 to the service provider 204 in
respect of, and deducted from, each regular payment at
213 is 0.20% (ie., B7); and  the term of the loan
arrangement described in the present example is 15
years (ie. B8). Turning to the table comprising the
columns A-H and the rows 11-25 of the spreadsheet,
Column A depicts the year being considered, column B
depicts the annual (ie the periodic) payment made by
the service provider 204 to the retiree 201, and
column C depicts the periodic (interest) payment made
at 215 by the retiree to the service provider 204.
Column D depicts the periodic (administration fee or
other ) payment made at 215 by the retiree to the
service provider 204, and column E depicts the net
amount left in the hands of the retiree 201 after the
retiree has received the payment in column B and
paidthe charges in the columns C and D. Column F
depicts the periodic payment made by the service
provider 206 to the financier 203, and column G
depicts the funds available to the service provider
204 for investment in the investment vehicles 205.
Column H depicts the return provided by the investment
vehicles 205 on the amount invested (see Column G)
each period. Considering year 1 (ie., All) a payment
of $32,987.00 (ie. BIl) is made at 213 from the
service provider 204 to the retiree 201. The retiree
pays simple interest of $2,952.34 (ie Cl 1) to the
service provider 204 at 215, this being simple
interest levied on the payment made (ie., Bl 1) at
8.95% (ie., B5). In addition, the retiree 201 pays at
215 an administration fee of $65.97 (ie., Dl 1) this
being a charge at 0.20% (ie. B7) levied on the payment
made at BIl. Accordingly, the net periodic payment in
the hand of the retiree 201 after receiving the
payment 213 and paying the simple interest and the
administration fee 215 is $29,968.69 (ie., Ell).
Clearly the various dollar amounts and interest rates
can be changed without impacting on the inventive
concept, however the numbers have been selected to
ensure that the payment in the hands of the retirees
101 and 201 respectively are close enough for a
meaningful comparison to be made between the
arrangements shown in Figs. 3 and 4 respectively. It
is noted that in regard to Fig. 3 the payment in hand
received by the retiree 101 is $30,000.00 per time
period, (eg., B9 in Fig. 4) and the payment received
in hand by the retiree 201 in Fig. 9 is approximately
the same, this being $29,968.69 (eg., Ell in Fig. 11).
The periodic simple interest paid by the service
provider 204 to the financier 203 at 216 is $21,015.00
(ie FIl). This derives from applying the simple
interest rate of 4.67% (ie., B4) to the total loan
amount of $450,000.00 (ie., B3).The amount of money
available to the service provider for investment, as
depicted by 2 11, in the investment vehicles 205 is
$398,950.34 (ie., Gl 1). This amount is equal to the
total loan amount of $450,000.00 (ie., B3) less the
payment for year 1 of $32,950.34 (ie., Bl 1) that was
made at 213 to the retiree 201, plus the interest
payment at 215 paid by the retiree to the service
provide 204 (ie., CIl) minus the interest payment at
216 paid by the service provider 204 to the financier
203 (ie., FIl). The annual yield provided by the
investment vehicles 205 is $35,706.06 (ie., HIl) which
is the rate of 8.95% (ie., B6) acting in a compound
manner on the invested funds (ie. Gl 1). At the
beginning of year 2 (ie., A12) the service provider
makes the regular payment 213 to the retiree 201 to
the amount of $32,987.00 (ie., B12). The retiree 201
pays, at 215, the simple interest of 8.95% (ie., B5)
on the aforementioned payment at B12. The retiree 201
similarly pays the periodic administration charge of
$65.97 (ie., D12) which derives from the simple
interest of 0.20% (ie., B7) applied to the payment of
$32,987.00 (ie., B12). The retiree 201 thus has
$29,968.69 (ie. E12) in hand, as was the case in year
1 (ie., El 1). The service provider 204 pays the
simple interest charge of $21,015.00 at 216 (ie F12)
to the financier 203, this deriving from the simple
interest of 4.67% (ie. B4) applied to the entire loan
value of $450,000.00 (ie., B3). The funds available to
the service provider for investing at 211 in the
investment vehicles 205 during year 2 amount to
$383,606.73 (ie G12). This figure is made up of the
amount available during year 1 namely $398,950.34 (ie.
GIl) plus the earnings from the investment vehicles
205 of $35,706.06 (ie., HIl) less the periodic payment
of $32,987.00 at 213 to the retiree 201 (ie., B12)
plus the interest paid by the retiree 201 of $2,952.34
(ie., C12) less the simple interest charges paid by
the service provider 204 at 216 to the financier 203.
In summary, therefore, the service provider draws, at
212, an amount of $51,049.67. This reflects
thedifference between the $398,950.34 invested in the
investment vehicles 205 in year 1 (ie., GI l ) plus
the earnings from the investment vehicles 205 of
$35,706.06 (ie., HI l ) minus the amount of funds
available for investment in the investment vehicles
205 in year 2, this amount being $383,606.73 (ie.,
G12). At the beginning of year 15 (ie., A25) the
regular payment 213 is made to the retiree 201 (ie.,
B25), and the retiree 201 pays the simple interest
charge at 215 to the service provider 204 (ie., C25).
The retiree 201 also makes the periodic administration
payment at D25 to the service provider 204, thus
having the amount of $29,968.69 in hand at E25. The
service provider 204 makes the final interest payment
of $21,015.00 (ie., F25) at 216 to the financier 203,
leaving only $1,159.96 at G25 for investment in the
investment vehicles 205. This situation constitutes
the end of the particular agreement between the
retiree 201 and the service provider 204. Accordingly,
the retiree 201 pays 



back the principal of the loan ie., $450,000.00 (ie.,
B3), as depicted by 217, to the financier 203. In the
present example, the profit at 214 for the service
provider 204 derives purely from the annual
administration payments at 215 from the retiree 201
(ie., DIl- D25). According to another example, the
profit 214 can be derived from the fronds drawn at
212. In summary, the disclosed life expectancy
retirement annuity arrangement described in relation
to Figs. 9 and 11 provides the retiree with an annual
life expectancy retirement annuity of $29,968.69 for a
term of 15 years, after which the retiree owes the
bank 103 an amount of $450,000.00 (ie. the capital of
the original loan at B3). It is noted, however, that
the retiree has, during the term of the life
expectancy retirement annuity arrangement, paid out an
amount of $44,285.05 in simple interest charges at 215
in Fig. 9, plus an amount of $989.61 in administration
(or other) charges at 215 in Fig. 9.Accordingly, the
total amount paid out by the retiree by the end of the
relevant term is $495,274.66 (see C3). Since the
starting equity in the retirees home 202 was
$1,000,000.00 (ie (B2) in Fig. 11, this life
expectancy retirement annuity arrangement leaves the
retiree with $504,725.34 after paying back the loan to
the financier 203. The service provider derives their
profit from one or more elements. One such element is
the investment (per 211 in Fig. 9) of the initial
loan. Other profit elements include the administration
and other charges received from the retiree (per 215
in Fig. 9). The retiree can be made responsible for
payment of the approved valuers fees (in consideration
for obtaining a valuation of their home 202 prior to
obtaining the loan from the financier 203), mortgage
costs associated with the obtaining the loan from the
financier 203, stamp duty and mortgage insurance. Fig.
12 depicts one example of how the equity based
retirement savings arrangement can be used with the
life expectancy retirement annuity technique. As noted
in regard to Fig. 6, the person 801 is free to use the
lump sum 822 in any manner he or she sees fit, however
it is particularly advantageous to incorporate the
lump sum into the life expectancy retirement annuity
arrangement as an initial lump sum. In some
legislative frameworks, this can have additional
benefits from the perspective of tax and social
security, particularly if the life expectancy
retirement annuity funds are classified as "complying
funds" for these purposes. The arrangement in Fig. 12
operates in the same manner as that described in
relation to Fig. 9 apart from the fact that the
savings 822 accumulated by the person 801 in the
equity based retirement savings arrangement of Fig. 6
are applied as an initial lump sum 1219 in Fig. 12.
The arrangement shown in Fig. 12 is identical to that
described in relation to Fig. 9 except for the
aforementioned additional feature. In Fig. 9 the
person 201 uses equity in their house 202 in order to
secure a loan from the financier 203 whichforms the
basis of regular payments 213. At the end of the loan
period the person 201 in Fig. 9 repays 217 the
principal of the loan to the financier 203. In Fig. 12
a retiree 1201 similarly obtains a loan from a
financier 1203 on the basis of security 1209 over the
house 1202 of the retiree 1201. The aforementioned
loan forms the basis for regular payments 1213 from a
service provider 1204 to the retiree 1201. However, in
Fig. 12 unlike in Fig. 9 the retiree 1201 has an
additional initial lump sum 1219 which has been
accumulated according to the arrangement 800 in Fig.
6. This lump sum 1219 is incorporated into the
arrangement provided by the service provider 1204 and
increments the regular payments 1213. Fig. 13 is a
spread-sheet of cash flows for the arrangement of Fig.
12. The cash flows are based on the following
assumptions:  the value of the house 1202 is a million
dollars (B2);  the amount of the loan received from
the financier 1203 is $450,000.00 (ie., B3);  the
initial lump sum in 1219 is $418,120.96 (B4). This
being the same figure derived in the arrangement in
Fig. 8 (see E5);  the simple interest at 1216 paid by
the service provider 1204 to the financier 1203 is
4.67% (B5);  the interest paid by the retiree 1201 to
the service provider 1204 on the loan component of the
regular payment 1213 is 8.95% (B6);  the interest paid
by the retiree 1201 to the service provider 1204 on
the lump sum component of the regular payment 1213 is
0% (B7);  the rate of return on the funds invested in
the investment vehicle 1205 is 8.95% (B8); the
administration charge paid by the retiree 1201 on each
regular payment 1213 (this being levied on the entire
payment 1213, ie., both the component deriving from
the loan and from the lump sum 1219) is 0.2% (B9);
the term of the loan is 15 years (B10);  the annual
gross payout from the service provider to the retiree
based upon the loan from the financier is $32,987.00
(Bl 1); and  the annual payout from the lump sum 1219
is $42,300.00 (B12). In year 1 (A14) the retiree 1201
receives a gross payment of $75,287.00 (B14) this
deriving both from the annual payment from the loan
and from the lump sum (ie., Bl 1 plus B12). On this
combined amount the retiree 1201 pays an interest
charge to the service provider of $2,952.34 (C14) this
interest being levied only on the loan component of
the regular payment 1213 ie $32,987 (BI l). An amount
of zero dollars (D14) is paid by the retiree to the
service provider (D14) on the lump sum component 1219
ie $42,300 (B12). Accordingly, the total annual
interest charges paid by the retiree to the service
provider are $2,952.34 (E14). An additional
administration charge of $150.57 (F14) is also
deducted from the gross amount of $75,287.00 (at B14)
resulting in an annual net payment to the retiree of
$72,184.09 (Gl 4). The annual interest charge paid by
the service provider to the financier is $21,015.00
(H14) which in the first year leaves an amount of
$774,771.30 for investment in the investment vehicle
1205 (114). This earns an annual amount of $69,342.03
in the year 1 (J14). Fig. 14 is a general-purpose
computer system 600, wherein the processes of Figs. 5,
7, and 10 may be implemented as software, such as one
or more application program modules executing within
the computer system 600, In particular, the steps
implementing the elected equity based vehicle(s) are
effected by instructions in the software modules that
are carried out by the computers in the computer
system 600. Theinstructions may be formed as one or
more code modules, each for performing one or more
particular tasks. Each software module may also be
divided into two separate parts, in which a first part
performs the equity based methods and a second part
manages a user interface between the first part and
the user. The software modules may be stored in
computer readable media, including the storage devices
described below, for example. 



The software modules are loaded into the computers
from the computer readable media, and then executed by
the computers. A computer readable medium having such
software or computer program recorded on it is a
computer program product. The use of the computer
program products in the computers preferably effects
an advantageous apparatus for performing the equity
based methods. The computer system 600 is formed by
the retiree (or baby-boomer/investor) computer module
601, the service provider computer module 622, and the
financier computer module 626. The following
description relates to the retiree (or babyboomer/
investor) computer module 601, however the description
applies equally, with relevant modifications, to the
service provider computer module 622, and the
financier computer module 626. The retiree (or
baby-boomer/investor) computer module 601 also
comprises input devices such as a keyboard 602 and
mouse 603, output devices including a printer 615, a
display device 614 and loudspeakers 617. A
Modulator-Demodulator (Modem) transceiver device 616
is used by the computer module 601 for communicating
to and from a communications network 620, for example
connectable via a telephone line 621 or other
functional medium. The modem 616 can be used to obtain
access to the Internet, and other network systems,
such as a Local Area Network (LAN) or a Wide Area
Network (WAN), and may be incorporated into the
computer module 601 in some implementations.The
retiree (or baby-boomer/investor) computer module 601
typically includes at least one processor unit 605,
and a memory unit 606, for example formed from
semiconductor random access memory (RAM) and read only
memory (ROM). The service provider computer module 622
typically includes at least one processor unit 623,
and a memory unit 624, for example formed from
semiconductor random access memory (RAM) and read only
memory (ROM). The financier computer module 626
typically includes at least one processor unit 627,
and a memory unit 628, for example formed from
semiconductor random access memory (RAM) and read only
memory (ROM). The module 501 also includes an number
of input/output (I/O) interfaces including an
audio-video interface 607 that couples to the video
display 614 and loudspeakers 617, an I/O interface 613
for the keyboard 602 and mouse 603 and optionally a
joystick (not illustrated), and an interface 608 for
the modem 616 and printer 615. In some
implementations, the modem 616 may be incorporated
within the computer module 601, for example within the
interface 608. A storage device 609 is provided and
typically includes a hard disk drive 610 and a floppy
disk drive 611. A magnetic tape drive (not
illustrated) may also be used. A CD-ROM drive 612 is
typically provided as a non-volatile source of data.
The components 605 to 613 of the computer module 601,
typically communicate via an interconnected bus 604
and in a manner which results in a conventional mode
of operation of the computer system 600 known to those
in the relevant art. Examples of computers on which
the described arrangements can be practised include
IBM-PC's and compatibles, Sun Sparcstations or alike
computer systems evolved therefrom. Typically, the
application program modules for the retiree (or
babyboomer/ investor) computer module 601 is resident
on the hard disk drive 610 and read and controlled in
its execution by the processor 605. Intermediate
storage of the programmodules and any data fetched
from the network 620 may be accomplished using the
semiconductor memory 606, possibly in concert with the
hard disk drive 610. n some instances, the application
program modules may be supplied to the retiree (or
babyboomer/ investor) encoded on a CD-ROM or floppy
disk and read via the corresponding drive 612 or 611,
or alternatively may be read by the retiree (or
baby-boomer/investor) computer module 601 from the
network 620 via the modem device 616. Still further,
the software can also be loaded into the computer
system 600 from other computer readable media. The
term "computer readable medium" as used herein refers
to any storage or transmission medium that
participates in providing instructions and/or data to
the computer system 600 for execution and/or
processing. Examples of storage media include floppy
disks, magnetic tape, CD-ROM, a hard disk drive, a ROM
or integrated circuit, a magneto-optical disk, or a
computer readable card such as a PCMCIA card and the
like, whether or not such devices are internal or
external of the computer modules 601, 622 and 626.
Examples of transmission media include radio or
infra-red transmission channels as well as a network
connection to another computer or networked device,
and the Internet or Intranets including e-mail
transmissions and information recorded on Websites and
the like. The arrangement described in relation to
Fig. 9 (and equivalently in relation to Figs. 6 and
12) presume that the market-based rate-of-return
provided by the investment vehicles 205 is constant
over the term of the loan. In one arrangement, both
the regular payment 213 to the retiree 201, and the
amount of the loan repayment 217 can be "guaranteed"
(by the service provider 204 or by another party). In
this event, any fluctuations in the rate-of-return of
the investment vehicles 205 is not passed on to the
retiree 201 .If the rate-of-return is constant over
the term of the loan, the funds invested in the
investment vehicles 205 reduce smoothly to zero over
the term of the loan. This can be seen, for example,
by considering the column G in Fig. 11. This depicts,
in rows 11- 25, the funds in the investment vehicles
205 reducing from $398,950.34 in year 1, through to
$1,159.96 (being close to zero) in year 15. This is
referred to as the "benchmark" curve. Generally,
however, the market-based rate of return of the
investments is unpredictable. Accordingly, the
rate-of-return of the investment vehicles 205
typically varies with time (as shown in columns H and
N of Figs. 19 and 21). A benchmark curve 301 is
depicted in Fig. 17. This benchmark curve 301 is also
shown juxtaposed with two non-benchmark curves 613 and
813 in Figs. 20 and 22 respectively. These
non-benchmark curves are respectively referred to as
the Scenario 1 curve and the Scenario 2 curve. As
noted in regard to the arrangement described in
relation to Fig. 9, both the regular payment 213 to
the retiree 201, and the amount of the loan repayment
217 can be "guaranteed". In another arrangement
(referred to as a "switching arrangement"), the
payment 213 can be guaranteed, however the lack of
performance of the investment vehicles 205 can be
passed on to the retiree 201 in the form of an
increased cost (referred to as a "performance deficit
cost") to be repaid at the end of the loan term. This
performance deficit cost derives from additional loans
and capitalised interest payments which are required
to make up the performance deficit of the investment
vehicles 205 during the term of the loan. The
performance deficit cost is paid to the party
providing 



the additional loans, and may be the financier 203 or
the service provider 204 or another party (not shown).
The term "switching arrangement' is used to indicate
that when the performance of the investment vehicles
205 drops below a predetermined "market
yieldthreshold", the mode of operation of the
arrangement switches from the method used in regard to
Fig. 9 to a method in which the additional loans and
capitalised interest payments are accrued. Fig. 15 is
a spreadsheet 100 showing the parameters used in a
switching arrangement example. The value of the house
202 (see Fig. 9) is $1,000,000.00, and the maximum
loan percentage which the financier 203 will lend is
40% of this value (see B3). The interest rate paid by
the retiree 201 to the service provider 204 is 8.5%
(B4) and the service charge, also depicted by 215 in
Fig. 9 is 2% (at B5). The interest rate paid by the
service provider 204 to the financier 203 at 216 is
5.5% (B6), and the term of the loan in question is 15
years (B7). The market yield threshold, this being the
market-based rate of return which yields the benchmark
curve previously referred to is 9.4% (B8). The value
of the maximum loan which is available based on the
value of the house and the maximum loan proportion (B2
and B3 respectively) is $400,000.00 (E2). The gross
annual payment from the service provider 204 to the
retiree 201 at 213 is $26,666.67 (E3) which is
determined by dividing the loan of $400,000.00 by the
loan term of 15 years. The interest payment and
administration fee paid by the retiree to the service
provider at 215 are $2,266.67 and $533.33 respectively
(E4 and E5 respectively). The total costs to the
retiree per period are $2,800.00 (E6) as depicted by
215 in Fig. 9, and thus the net annual payment to the
retiree at 213 is $23,866.67 (E7). The annual interest
payment from the service provider 204 to the financier
203 at 216 is $22,000.00 (E8). Fig. 16 shows a
spreadsheet representation 200 of the various
parameters referred to in regard to Fig. 15 over the
15 year term of the loan. The amount of money in the
investment vehicles 205 is shown in column F, this
commencing at $353,600.00 inthe first year (ie., row
11) and reducing to approximately 0 (in fact being
$1,098.00) in year 15. Fig. 17 is a pictorial
representation 300 of the parameters in Fig. 16. The
amount of money in the investment vehicles 205 is
depicted as the benchmark curve 301. Since the
rate-of-return of the investment vehicles 205 is equal
to the market yield threshold of 9.4% (B8 in Fig. 15),
at the end of the loan term, the retiree 201 must
repay 217 the loan which is equal to $400,000.00 (ie.,
302 in Fig. 17), which is the original loan amount
(E2) in Fig. 15. Fig. 18 is an expanded pictorial
representation 400 of the representation in Fig. 17.
The gross annual payment from the service provider 204
to the retiree 201 is $26,667 and is depicted at 401,
while the annual payment 216 from the service provider
204 to the financier 203 is $22,000 and is depicted at
402. The interest payment per period paid by the
retiree 201 to the service provider 204 is $2,267 and
is depicted at 403, and the administration fee
component is $533 and is shown at 404. The benchmark
curve 301 is also shown in Fig. 18. Fig. 19 shows a
spreadsheet representation 500 of parameters
establishing Scenario 1. This example differs from the
benchmark example depicted in Figs. 15 and 16 in that
the market rate-of-return varies over time as shown in
column H. The effect of this time varying market
rate-of return is to change the amount of money in the
investment vehicles 205 as depicted in column I . A
column K in Fig. 19 depicts the variance between the
amount of money in the investment vehicles 205
according to Scenario 1 and the amount of money in the
investment vehicles 205 according to the benchmark
example in column F of Fig. 16. Column K in Fig. 19
shows that there is no variance in years 1-3. There is
a positive variance in years 4-9 (ie the investment
vehicles 205 according to Scenario 1 have a higher
rate-of-return that the investment vehicles
205according to the benchmark parameters during this
period). There is a negative variation in years 10-15
(ie the investment vehicles 205 according to Scenario
1 have a lower rateof- return that the investment
vehicles 205 according to the benchmark parameters
during this period). Thus, a positive variance
indicates that the market rate-of-return of the
investments 205 exceeds the benchmark rate-of-return,
whereas a negative variation means that the market
rate-of-return is less than that of the benchmark.
Fig. 20 is a pictorial representation 600 of the
benchmark curve 301 according to column F of Fig. 16
overlaid on the corresponding Scenario 1 curve 613
according to column I of Fig. 19. The Scenario 1 curve
613 exceeds the benchmark curve 301 for years 4-9, as
depicted by reference numerals 601-606. The Scenario 1
curve 613 falls below the benchmark curve 301 for
years 10-15, as depicted by reference numerals 607-
612. Returning to Fig. 19 and in particular to year 10
(see row 20), it is noted that the market
rate-of-return variations shown in column H have
resulted in the amount of money in the market 205
being $172,508.00 which is $6,814.00 less than the
corresponding benchmark figure of $179,323.00 at F20
of Fig. 16. The impact of this negative variance is
that the investment vehicles 205 are not returning
sufficient earnings to meet the necessary payments,
these being the regular payment 213 to the retiree,
and the interest payment 216 to the financier 203.
Accordingly, the disclosed switching arrangement
"switches" from the mode of operation shown in the
benchmark example to an arrangement in which an
additional loan of $6,814.00 is raised at the 10 year
point. This is depicted at L20 in Fig. 19.
Furthermore, interest is charged on this additional
loan of $6,814.00 for year 10 and for the remaining
five years of the loan term. This interest is
calculated according to the prevailing interest rates
in column H from row 20 to row 25.Accordingly, the
total interest which is capitalised for the additional
loan of $6,814.00 is $1,635.00 as shown at M20. In a
similar manner, since the Scenario 1 curve 613 of Fig.
20 has a negative variance from the benchmark curve
301 for the remainder of the loan term, additional
loans are required in each of the subsequent years
11-15. These are shown at L21-L25 in Fig. 19. Each of
these additional loans incurs interest which is
capitalised using the corresponding interest rates
shown in column H, resulting in capitalised interest
charges atM21-M25. Returning to Fig. 20, the net
result of the variance between the benchmark curve 301
and the Scenario 1 curve 613 is to add a "performance
deficit cost" which the retiree 201 must repay 217 at
the end of the loan term. The performance deficit cost
is $180,994.00, this being made up by the total of the
additional loans (L20-L25) in Fig. 19 plus the
capitalised interest (M20-M25) in Fig. 19. It is noted
that the additional loan and the associated
capitalised interest charges are only required in
regard to negative variations depicted by 607-612 in
Fig. 20. The positive variations depicted by 601-606
indicate that during the years 1-9 the investments 



205 for the Scenario 1 curve 613 equal or exceed the
performance of the benchmark curve 301, and
accordingly no remedial action is required. In other
words, during the years 1-9 the Scenario 1 example
operates in the mode described in relation to Fig. 9.
However, during the years 10-15 the Scenario 1 example
switches operation mode to accumulate additional loans
and capitalised interest as described. Fig. 21 shows a
spreadsheet depiction 700 referred to as Scenario 2 in
which the market rate-of-return of the investments 205
vary in a more favourable manner, as depicted in
column N. The effect of the rates-of-return in column
N of Fig. 21 is reflected in a corresponding curve 813
in Fig. 22 which is shown juxtaposed with thebenchmark
curve 301. The curve 813 exceeds the benchmark curve
301 from year 4-15, resulting in a residual amount of
$43,123.00 remaining in the fund in the 15th year (see
025 in Fig. 21). This positive residual amount
(referred to as an excess performance benefit) reduces
the amount of the repayment 217 required from the
retiree 201 at the end of the loan term, resulting in
a net repayment of $356,877.00 instead of the
$400,000.00 originally borrowed. As previously noted,
and having regard, for example, to Fig. 9, in one
arrangement, both the regular payment 213 to the
retiree 201, and the amount of the loan repayment 217
can be "guaranteed" (by the service provider 204 or by
another party). According to one example, the
investment vehicle 205 can be structured as set out
below. . This investment vehicle can be used at least
in in 805 in Fig. 6, in 205 in Fig. 9, in 1205 in Fig.
12. The investment vehicle 205, in this example, has
three key elements, namely (a) it is capital
guaranteed. This means that 100% of the issue price is
underwritten by the service provider at expiry of the
investment term, (b) a minimum income guarantee
underwritten by the service provider, and (c)
potential additional investment income (above a
guaranteed minimum) is underwritten by the service
provider. Decisions made, by the service provider in
this context are decisions made by the service
provider acting for or on behalf of the retiree and/or
the baby-boomer. The investment vehicle works by
creating or contributing to an investment fund managed
by the service provider which comprises particular
asset classes which, in combination, ensure that two
objectives are met, namely: (a) the 3 key elements of
the investment vehicle described above and (b)
maintaining of sufficient liquidity to met payments by
the service provider from the investment fund to or on
behalf of the retiree/baby boomer as and when they
fall due.Typically, these objectives require the
investment fund to include a mix of liquid,
semi-liquid and fixed or defined term investments in
the following asset classes: 1. cash 2. bank bills 3.
government bonds 4. equities (which may be capital
guaranteed) 5. defined outcome investment products
(which are capital guaranteed). The precise mix of
these assets classes will change over the term of the
investment and according to interest rate and
investment market conditions. The investment weighting
between asset classes is determined by a financial or
actuarial analysis of the cash-flow requirements of
the service provider by reference to the amount and
timing of each payment and receipt out of and into the
investment fund including, payments of loan interest
to the lender, repayments of loan principal to the
retiree^abyboomer and other charges and fees and
receipts of simple interest and administration fees
from the retiree^aby-boomer. The use of asset classes
(i) to (iv) in combination with one or more capital
guaranteed investment products provides very useful
outcomes. At any time during the loan term, the
greatest proportion of investment funds will be held
in asset class (v), namely one or more capital
guaranteed defined outcome investment products. This
is so because asset classes (i) to (iv) are intended
to provide liquidity rather than high yielding
investment returns or capital growth. Asset class (v)
however, is designed to provide higher yielding
investment returns with the security of a capital
guarantee and a minimum income guarantee. When used in
combination with other asset classes described above,
the investment fund so created has the features
necessary to achieve the objectives of the investment
vehicle.The general principles of how the capital
guaranteed defined outcome investment product (being
asset class (v)) works, in this example, is as
follows. The monies invested (eg in 805 in Fig. 6) are
split between two asset types, namely (a) Zero coupon
bonds, and (b) Options. The capital guarantee is
achieved by investing a significant portion of the
invested monies in zero coupon bonds (i.e. a bond
which does not provide a regular income payment).
Typically, on a 6 year zero coupon bond with a yield
of, say, 5.5% pa, around 70% of the invested monies
will be required to be placed in this asset type in
order to secure 100% capital guarantee. Income returns
are achieved by placing balance of around 30% in
direct investment in the securities forming the
reference portfolio and option strategies. The minimum
income guarantee is achieved as follows. The purpose
of setting a maximum coupon rate is to achieve
stability, reduce volatility and to maximise returns
while minimising risk. This is done by supporting the
options with a "call overwriting" strategy through the
use of call options against a portfolio of shares,
whereby the service provider is paid to agree to sell
their securities at a certain price. In exchange for
being paid, the service provider gives up any increase
in the value of the security above the strike price.
In other words, the service provider limits some
upside potential in return for some downside
protection. Because the invested monies are capital
guaranteed, there is no need for a separate put
option. In particular, specific features of the
aforementioned asset class, in this example, are:
Fixed entry or subscription point * Minimum
subscription amount (typically $5,000) * Fixed
investment term (typically 5-7 years)* It has coupons
linked to the performance of a selected investment
reference portfolio of securities (typically 30-50
selected stocks) * The reference portfolio of
securities are historically high yielding National
and/or International blue chip securities * Service
provider choice of National or Global securities in
the Reference Portfolio * Pays a minimum annual coupon
which is guaranteed (typically 3-4% of the issue price
per annum) * Pays an additional increased annual
coupon (i.e. above the minimum coupon 



rate) based on annual portfolio performance above the
average from which the minimum coupon rate has been
set The amount by which the Coupon can be increased is
capped. * Performance above the capped amount
represents investment profit and incentive to the
service provider. Each security in the reference
portfolio is subject to a maximum percentage increase
each quarter which is used to calculate the maximum
coupon rate * The maximum percentage increase (i.e.
the cap) is calculated by reference to the local
currency swap rate which coincides with the investment
term (typically 10%- 30% depending upon the swap rate)
* Downside protection feature permits early
termination by the service provider subject to capital
guarantee (i.e. 100% of the issue price) when, on any
anniversary, all the securities in the reference
portfolio falls by 15% or more from their initial
price at the issue date* The service provider derives
income from the Coupons which are calculated by
reference to the quarterly performance of the
reference portfolio subject to the cap of maximum
income level set * Individual securities forming the
Reference Portfolio can be re-selected annually on
each anniversary date to eliminate non-performing
stocks and/or re-balance the portfolio * Selection
criteria for the Reference Portfolio are: * 100
largest stocks in recognised National (and/or Global)
indices * Average turnover greater than $10 million
for National securities ($20 million for international
securities) per day Top 30 securities based upon
highest historical cash dividend yield Maximum
weighting of 20% for any industry sector in the
Reference Portfolio Industrial Applicability It is
apparent from the above that the arrangements
described are applicable to the financial investment
and planning industries. The foregoing describes only
some embodiments of the present invention, and
modifications and/or changes can be made thereto
without departing from the scope and spirit of the
invention, the embodiments being illustrative and not
restrictive. Thus, in some arrangements, the disclosed
arrangements can usually qualify as a Life Expectancy
income stream retirement product under Social Security
Rules, thus being eligible for inclusion in long term
assets test exempt category. The disclosed life
expectancy retirement annuity arrangement may thus be
arranged to be "complying" under the Social Security
Rules, and thus be exempt from asset tests (and, in
some cases income tax). The disclosed financial
product can also be arranged to be non-commutablebut
reversionary, so that in the event of the retirees
death, 100% of the payments continue for the loan term
to be payable to the spouse or de-facto spouse or
beneficiary named in a Will. Other benefits can be
bundled with the disclosed life expectancy retirement
annuity financial product. Free or low cost accident
insurance can be offered to the retiree as part of the
package, with the service provider absorbing some or
all costs of such cover. The service provider can
arrange for self-insurance to ensure that the
repayment of the loan to the financier at the end of
the loan is ensured against unforeseen significant
falls in the property market.Appendix A Formula
Representations of Spreadsheets in Figs. 2, 4, 8, 11,
13, 15, 16, 19, and 21METHOD OF REMOVING POLYMER
COATINGFROM AN ETCHED TRENCH Field of the Invention
This invention relates to a process for modifying
sidewalls of a trench etched into a semiconductor
wafer. It has been developed primarily for
incorporation into a printhead integrated circuit
manufacturing process in order to provide an ink
channel having improved surface properties and/or
improved surface profile. However, it may equally be
incorporated into any etching process. Cross
References to Related Applications Various methods,
systems and apparatus relating to the present
invention are disclosed in the following US Patents/
Patent Applications filed by the applicant or assignee
of the present invention: 09/517539 6566858 09/112762
6331946 6246970 6442525 09/517384 09/505951 6374354
09/517608 09/505147 10/203564 6757832 6334190 6745331
09/517541 10/203559 10/203560 10/636263 10/636283
10/866608 10/902889 10/902833 10/940653 10/942858
10/727181 10/727162 10/727163 10/727245 10/727204
10/727233 10/727280 10/727157 10/727178 10/727210
10/727257 10/727238 10/727251 10/727159 10/727180
10/727179 10/727192 10/727274 10/727164 10/727161
10/727198 10/727158 10/754536 10/754938 10/727227
10/727160 10/934720 11/212,702 10/296522 6795215
10/296535 09/575109 10/296525 09/575110 09/607985
6398332 6394573 6622923 6747760 10/189459 10/884881
10/943941 10/949294 11/039866 11/123011 11/123010
11/144769 11/148237 10/922846 10/922845 10/854521
10/854522 10/854488 10/854487 10/854503 10/854504
10/854509 10/854510 10/854496 10/854497 10/854495
10/854498 10/854511 10/854512 10/854525 10/854526
10/854516 10/854508 10/854507 10/854515 10/854506
10/854505 10/854493 10/854494 10/854489 10/854490
10/854492 10/854491 10/854528 10/854523 10/854527
10/854524 10/854520 10/854514 10/854519 10/854513
10/854499 10/854501 10/854500 10/854502 10/854518
10/854517 10/934628 PLT046US 10/728804 10/728952
10/728806 10/728834 10/729790 10/728884 10/728970
10/728784 10/728783 10/728925 10/728842 10/728803
10/728780 10/728779 10/773189 10/773204 10/773198
10/773199 10/773190 10/773201 10/773191 10/773183
10/773195 10/773196 10/773186 10/773200 10/773185
10/773192 10/773197 10/773203 10/773187 10/773202
10/773188 10/773194 10/77319310/773184 11/008118
11/060751 11/060805 11/188017 6623101 6406129 6505916
6457809 6550895 6457812 10/296434 6428133 6746105
10/407212 10/407207 10/683064 10/683041 6750901
6476863 6788336 11/097308 11/097309 11/097335
11/097299 11/097310 11/097213 11/210687 11/097212
11/212637 10/760272 10/760273 10/760187 10/760182
10/760188 10/760218 10/760217 10/760216 10/760233
10/760246 10/760212 10/760243 10/760201 10/760185
10/760253 10/760255 10/760209 10/760208 10/760194
10/760238 10/760234 10/760235 10/760183 10/760189
10/760262 10/760232 10/760231 10/760200 10/760190
10/760191 10/760227 10/760207 10/760181 10/815625
10/815624 10/815628 10/913375 10/913373 10/913374
10/913372 10/913377 10/913378 10/913380 10/913379
10/913376 10/913381 10/986402 



11/172816 11/172815 11/172814 11/003786 11/003354
11/003616 11/003418 11/003334 11/003600 11/003404
11/003419 11/003700 11/003601 11/003618 11/003615
11/003337 11/003698 11/003420 11/003682 11/003699
11/071473 11/003463 11/003701 11/003683 11/003614
11/003702 11/003684 11/003619 11/003617 10/760254
10/760210 10/760202 10/760197 10/760198 10/760249
10/760263 10/760196 10/760247 10/760223 10/760264
10/760244 10/760245 10/760222 10/760248 10/760236
10/760192 10/760203 10/760204 10/760205 10/760206
10/760267 10/760270 10/760259 10/760271 10/760275
IQIl6021 10/760268 10/760184 10/760195 10/760186
10/760261 10/760258 11/014764 11/014763 11/014748
11/014747 11/014761 11/014760 11/014757 11/014714
11/014713 11/014762 11/014724 11/014723 11/014756
11/014736 11/014759 11/014758 11/014725 11/014739
11/014738 11/014737 11/014726 11/014745 11/014712
11/014715 11/014751 11/014735 11/014734 11/014719
11/014750 11/014749 11/014746 11/014769 11/014729
11/014743 11/014733 11/014754 11/014755 11/014765
11/014766 11/014740 11/014720 11/014753 11/014752
11/014744 11/014741 11/014768 11/014767 11/014718
11/014717 11/014716 11/014732 11/014742 11/097268
11/097185 11/097184 09/575197 09/575195 09/575159
09/575132 09/575123 09/575148 09/575130 09/575165
09/575153 09/575118 09/575131 09/575116 09/575144
09/575139 09/575186 6681045 6728000 09/575145
09/575192 09/575181 09/575193 09/575156 09/575183
6789194 09/575150 6789191 6644642 6502614 6622999
6669385 6549935 09/575187 6727996 6591884 6439706
6760119 09/575198 6290349 6428155 6785016 09/575174
09/575163 6737591 09/575154 09/575129 09/575124
09/575188 09/575189 09/575162 09/575172 09/575170
09/575171 09/575161The disclosures of these
applications and patents are incorporated herein by
reference. Background of the Invention The impact of
MEMS (Microelectromechanical Systems) devices on the
microelectronics industry has been extremely
significant in recent years. Indeed, MEMS is one of
the fastest growing areas of microelectronics. The
growth of MEMS has been enabled, to a large extent, by
the extension of silicon-based photolithography to the
manufacture of micro-scale mechanical devices and
structures. Photolithographic techniques, of course,
rely on reliable etching techniques, which allow
accurate etching of a silicon substrate revealed
beneath a mask. MEMS devices have found applications
in a wide variety of fields, such as in physical,
chemical and biological sensing devices. One important
application of MEMS devices is in inkjet printheads,
where micro-scale actuators for inkjet nozzles may be
manufactured using MEMS techniques. The present
Applicant has developed printheads incorporating MEMS
ink ejection devices and these are the subject of a
number of patents and patent applications listed in
the Cross References section above and all of which
are incorporated herein by reference. Typically a MEMS
inkjet printhead ("MEMJET printhead") is comprised of
a plurality of integrated circuits, with each
integrated circuit having several thousand nozzles.
Each nozzle comprises an actuator for ejecting ink,
which may be, for example, a thermal bend actuator
(e.g. US 6,322,195) or a bubble-forming heater element
actuator (e.g. US 6,672,709). The integrated circuits
are manufactured using MEMS techniques, meaning that a
high nozzle density and, hence, high resolution
printheads can be mass-produced at relatively low
cost. In the manufacture of MEMS printhead integrated
circuits, it is often required to perform deep or
ultradeep etches. Etch depths of about 3 Dm to 10 Dm
may be termed "deep etches", whereas etch depths of
more than about 10 Dm may be termed "ultradeep etches.
MEMS printhead integrated circuits typically require
delivery of ink to each nozzle through individual ink
supply channels having a diameter of about 20 Dm.
These ink channels are typically etched through wafers
having a thickness of about 200 Dm, and therefore
place considerable demands on the etching method
employed. It is especially important that each ink
channel is perpendicular to the wafer surface and does
not contain kinks, sidewall projections (e.g.
grassing) or angular junctions, which can interfere
with the flow of ink. In the Applicant's US patent
application nos. 10/728,784 (Applicant Ref: MTB08) and
10/728,970 (Applicant Ref: MTB07), both of which are
incorporated herein by reference, there is described a
method of fabricating inkjet printheads from a wafer 5
having a drop ejection side and an ink supply side.
Referring to Figure 1, there is shown a typical MEMS
nozzle arrangement 1 comprising a bubble-forming
heater element actuator assembly 2. The actuator
assembly 2 is formed in a nozzle chamber 3 on the
passivation layer 4 of a silicon wafer 5. The wafer
typically has a thickness "B" of about 200 Dm, whilst
the nozzle chamber typically occupies a thickness
"A"of about 20 Dm. The nozzle chamber 3 has an inlet
8, which joins an ink supply channel (not shown in
Figure 1) in the silicon wafer 5.' Referring to Figure
2, an ink supply channel 6 is formed in the wafer 5 by
first etching a trench through the CMOS metallization
layer of a TEOS interconnect 7 and partially through
the wafer 5 from the ink ejection side 20 of the
wafer. Once formed, the trench is plugged with
photoresist 10 whilst nozzle structures are formed on
the ink ejection side 20 of the wafer. After formation
of the nozzle arrangement 1, the ink supply channel 6
is formed by ultradeep etching from the ink supply
side 30 of the wafer to and past the photresist plug
10. Referring to Figure 3, the photoresist plug 10 is
finally stripped away to form the inlet 8. The inlet 8
provides fluid connection between the ink supply
channel 6 and the nozzle chamber 3. Figures 2 and 3
also shows the CMOS drive circuitry 9, which is
provided between the wafer 5 and the interconnect 7.
The "back-etching" of the ink supply channel avoids
filling and removing an entire 200 Dm long ink supply
channel with resist whilst nozzle structures in the
wafer are being lithographically formed. However,
there are a number of problems associated with
back-etching the ink supply channels in this way.
Firstly, the mask on the ink supply side needs to be
carefully aligned so that the etched channels meet the
trenches plugged with photoresist, and do not damage
the drive circuitry 9. Secondly, the etching needs to
be perpendicular and anisotropic to a depth of about
200 Dm. Several methods for etching ultradeep trenches
into silicon are known in the art. All these methods
involve deep reactive ion etching (DRIE) using a gas
plasma. The semiconductor substrate, with a suitable
mask disposed thereon, is placed on a lower electrode
in a plasma reactor, and exposed to an ionized gas
plasma formed from a mixture of gases. The ionized
plasma gases (usually positively charged) are
accelerated towards the substrate by a biasing voltage
applied to the electrode. The plasma gases etch the
substrate either by physical bombardment, chemical
reaction or a combination of both. Etching of silicon
is usually ultimately achieved by formation of
volatile silicon halides, such as SiF , which are
carried away from the etch front by a light inert
carrier gas, such as helium. Anisotropic etching is
usually achieved by depositing a passivation layer
onto the base and 



sidewalls of the trench as it is being formed, and
selectively etching the base of the trench using the
gas plasma. The most widely used method for achieving
ultradeep anisotropic etching is the "Bosch process",
described in US 5,501,893 and US 6,284,148. This
method involves alternating polymer deposition and
etching steps. After formation of a shallow trench, a
first polymer deposition step deposits a polymer onto
the base and sidewalls of the trench. The polymer is
deposited by a gas plasma formed from a fluorocarbon
gas {e.g. CHF3, C4F8 or C2F4) in the presence or in
the absence of an inert gas. In the subsequent etching
step, the plasma gas mix is changed to SF /Ar.
Thepolymer deposited on the base of the trench is
quickly broken up by ion assistance in the etching
step, while the sidewalls remain protected. Hence,
anisotropic etching may be achieved. However, a major
disadvantage of the Bosch process is that polymer
deposition and etching steps need to be alternated,
which means continuously alternating the gas
composition of the plasma, thereby slowing etch rates.
This alternation, in turn, leads to uneven trench
sidewalls, characterized by scalloped surface
formations. A further disadvantage of the Bosch
process is that it leaves a hydrophobic fluorocarbon
polymer coating ('Bosch polymer') on the trench
sidewalls. In ink channels for inkjet printheads, it
is desirable to provide hydrophilic sidewalls so that
ink is drawn into ink supply channels by a capillary
action. Hitherto, such polymeric coatings were removed
by either O2 ashing or a 'wet' clean. The standard
industry method for removing 'Bosch polymer' residues
is to use an EKC(tm) wet clean, followed by DI
rinse(s) and spin drying. However, both O ashing and
EKC(tm) cleans suffer from serious problems during
MEMS processing of a silicon wafer. Usually, a silicon
wafer being processed in a MEMS foundry is attached to
a handle wafer, such as a glass handle wafer, using a
release tape such as Revalpha(tm) thermal release
tape. The handle wafer is necessary so that the
silicon wafer can be handled during backside
processing steps, without damaging any sensitive
structures (e.g. inkjet nozzles) already fabricated
the frontside of the wafer. As described above,
typically, during MEMS manufacture of an inkjet
printhead, nozzles are first formed on a frontside of
wafer and then ink supply channels are etched from a
backside of the wafer. Before performing backside
processing steps (e.g. wafer grinding, etching), the
frontside of the wafer, having a protective
photoresist coating, is usually attached to a handle
wafer using a thermal release tape. The thermal
release tape comprises a film having a thermal release
adhesive on one side. The thermal release adhesive
conveniently allows the silicon wafer to be detached
from the handle wafer by controlled heating after the
completion of backside processing steps. However,
standard O2 ashing ovens are run out about 220-2400C,
which is well above the release temperature of
standard thermal release tape (about 160-180 0C).
Consequently, the silicon wafer delaminates from the
handle wafer during O2 ashing in a standard ashing
oven. Lowering the temperature of ashing oven produces
unacceptably low ashing rates and does not ensure
complete removal of any polymeric residues coated on
sidewalls of etched features. Moreover, standard
EKC(tm) cleans tend to attack thermal release tape
chemically, also causing highly undesirable
delamination. An additional problem with ultradeep
anisotropic etching is that anisotropy tends to be
lost when the etch front meets the photoresist plug
10. Figures 2 and 3 show an idealized fabrication
process in which the etch front continues to etch
anistropically and flush against the photoresist plug
10 when the etch front meets the photoresist. In
practice however, and referring to Figure 4, when the
etch front meets the photoresist plug 10, the etch
flares radially outwards, leaving aspiked
circumferential rim 13 around the photoresist plug.
Radial flaring where the etch front meets the
photoresist plug is believed to be due to mutual
charge repulsion between a charge built up on the
photoresist and the charged ions in the plasma. The
radially flared etch terminus 12 and the corresponding
spiked circumferential rim 13 are shown in Figure 4.
The radially flared etch terminus 12 is undesirable in
the final printhead integrated circuit when the
photoresist is removed (Figure 5). The flared etch
terminus 12 acts as a pocket, which can trap
slow-moving ink or gas bubbles. This can lead to
disruption of the flow of ink from the ink channel 6
to the inlet 8 and the nozzle downstream. Moreover,
the spiked rim 13, which faces the flow of oncoming
ink, is relatively weakly supported by the bulk wafer
5 and can easily break off into one or more slivers.
The creation of slivers in the ink flow is highly
undesirable and will typically result in failure of
the nozzle downstream. It would be desirable to
provide a process, which exposes angular or spiked
surface features in an etched trench, thereby
facilitating modification of such features. It would
further be desirable to provide a process for
manufacturing a printhead integrated circuit, whereby
ink channels formed in the process have improved
surface profiles. It would be also be desirable to
provide an alternative process for removing a
hydrophobic polymeric layer deposited on the sidewalls
of a trench during etching. It would further be
desirable to provide a process for removing such
polymers, which is compatible with industry standard
thermal release tape, and does not cause delamination.
It would further be desirable to provide a process for
manufacturing a printhead integrated circuit, whereby
ink channels formed in the process have improved
surface properties. Summary of the Invention Ih a
first aspect, there is provided a method of removing a
polymeric coating from sidewalls of an etched trench
defined in a silicon wafer, said method comprising
etching said wafer in a biased plasma etching chamber
using an O2 plasma, wherein said chamber temperature
is in the range of 90 to 180 0C. In a second aspect,
there is provided a method of etching a trench in a
silicon wafer, said method comprising the steps of:
(a) attaching a frontside of said silicon wafer to a
handle wafer; (b) etching a backside of wafer using an
anisotropic DRIE process to form a trench, said DRIE
process including alternating etching and passivation
steps, said passivation steps depositing a polymeric
coating on sidewalls of said trench; (c) removing said
polymeric coating by etching said wafer in a biased
plasma etching chamber using an O2 plasma, wherein
said chamber temperature is in the range of 100 to 180
0C.In a third aspect, the present invention provides a
process for facilitating modification of an etched
trench, the process comprising: (a) providing a wafer
comprising at least one etched trench, the at least
one trench having a photoresist plug at its base; and
(b) removing a portion of the photoresist by
subjecting the wafer to a biased oxygen plasma etch.
In a fourth aspect, the present invention provides a
method of fabricating an inkjet printhead integrated
circuit comprising a plurality of nozzles, ejection
actuators, associated drive circuitry and ink supply
channels, the method comprising the steps of: (i)
providing a wafer having a front drop ejection side
and a back ink supply side; 



(ii) etching a plurality of trenches partially into
the drop ejection side of the wafer; (iii) filling
each of the trenches with a photoresist plug; (iv)
forming a plurality of corresponding nozzles, ejection
actuators and associated drive circuitry on the drop
ejection side of the wafer using lithographically
masked etching techniques; (v) back-etching a
plurality of corresponding ink supply channels from
the ink supply side of the wafer to and past the
photoresist plugs; (vi) removing a portion of each
photoresist plug by subjecting the wafer to a biased
oxygen plasma etch, thereby exposing angular sidewall
features in the ink supply channels; (vii) modifying
the exposed angular sidewall features; and (viii)
stripping the photoresist plugs from the trenches to
form nozzle inlets, thereby providing fluid connection
between the ink supply side and the nozzles. In a
fifth aspect, the present invention provides an inkjet
printhead integrated circuit fabricated by the method
described above. The method according to the first and
second aspects of the present application
advantageously allow a hydrophobic polymeric sidewall
residue (e.g. 'Bosch polymer') to be removed from a
trench, without overheating the silicon wafer.
Overheating of the silicon wafer may cause damage of
sensitiveMEMS structures already formed on the wafer
by stresses exerted, for example, by photoresist
expansion. Moreover, overheating typically causes
delimination of the wafer from a handle wafer to which
the silicon wafer is usually attached. Accordingly, it
is as advantage of the present invention that
polymeric residues can be removed without using
potentially damaging EKC(tm) cleaning or O2 plasma
ashing. The polymeric coating is generally replaced by
more hydrophilic silicon oxide layer. By using a
source OfO plasma, which is biased in a plasma etching
chamber, the O2 plasma has sufficient energy to remove
polymeric residues in deep (e.g. over 100 micron deep)
trenches at a temperature lower than the release
temperature of standard thermal release tape.With
reference to the third, fourth and fifth aspects of
the present application, hitherto, the importance of
the surface profile of ink supply channels in
printheads fabricated by MEMS techniques had not been
fully appreciated. Whilst several ultradeep etching
techniques have become available in recent years, none
of these addresses the problems described above when
back-etching towards (and beyond) a photoresist plug.
In particular, the problem of a sharp, potentially
frangible, circumferential rim being formed in the
sidewalls had not been addressed. As discussed above,
this rim is formed during back-etching as the etch
front radially flares around the photoresist plug (see
Figures 4 and 5). The problem of an etch front
radially flaring around a photoresist plug can be
addressed, to some extent, by special etching
techniques. An example of one such special etching
technique is described in US 6,187,685 (assigned to
Surface Technology Systems). However, whilst the
technique described in US 6,187,685 can reduce the
angle of flaring relative to the perpendicular, it
still does not completely eliminate the formation of a
circumferential rim around the photoresist plug.
Indeed, since the resultant rim is made thinner by
reducing the degree of flaring, the frangibility of
the rim may actually be increased, thereby increasing
the likelihood of slivers breaking off from the
sidewalls and blocking the nozzle. Rather than
attempting to eliminate formation of this
circumferential rim, the present invention provides a
method for facilitating its removal in a post-etching
step. In the method of the present invention, a
portion of the photoresist plug is removed so as to
expose the circumferential rim formed around the plug
during deep or ultradeep etching. Once exposed, the
circumferential rim may be smoothed or rounded by ion
milling. Hence, printheads made by the process of the
present invention generally exhibit improved ink flow
through their ink supply channels and minimize the
risk of nozzle failure caused by slivers of wafer
blocking or damaging the nozzles. Optional Features of
the Invention The oxygen plasma etch is typically
performed in a plasma etching reactor, such as an
inductively coupled plasma (ICP) etching reactor. The
terms "plasma etching reactor" and "plasma etching
chamber" are entirely equivalent terms of art. Plasma
etching reactors are well known in the art and are
commercially available from various sources (e.g.
Surface Technology Systems, PLC). Typically, the
etching reactor comprises a chamber formed from
aluminium, glass or quartz, which contains a pair of
parallel electrode plates. However, other designs of
reactor are available and the present invention is
suitable for use with any type of plasma etching
reactor. A radiofrequency (RF) energy source is used
to ionize a gas mixture introduced into the chamber.
The resultant ionized gas plasma is accelerated
towards a substrate disposed on a lower electrode
(also referred to as an electrostatic chuck or a
platen) by a biasing voltage. According, the plasma
etching chamber can be used for biased etches in which
a gas plasma is directed towards asubstrate. Various
control means are provided for controlling the ICP
power, bias power, RF ionizing energy, substrate
temperature, chamber pressure, chamber temperature
etc. In the present invention, the plasma etching
chamber parameters may be optimized in order to
achieve complete removal of polymer coatings from
trench sidewalls. Optionally, the bias power is in the
range of 10 to 100 W (preferably 30 to 70 W), the ICP
power is optionally in the range of 1000 to 3000 W (or
2000 to 3000 W), the chamber temperature is optionally
in the range of 90 to 180 0C (or 90 to 150 C, or 120
to 150 C), the O2 flow rate is optionally in the range
of 20 to 200 seem (preferably 60 to 100 seem), and the
chamber pressure is optionally in the range of 5 to
200 mTorr (optionally 20 to 140 mTorr, or optionally
60 to 100 mTorr). Etching times are typically in the
range of 20 to 200 minutes, 30 to 200 minutes or 40 to
80 minutes. Optionally, the process removes a depth of
about 1 to 15 Dm, or optionally a depth of about 2 to
7 Dm, from an exposed back surface of the photoresist
plug. The removed portion may be up to 10%, up to-20%,
or up to 50% of the total plug volume. Typically, the
amount of photoresist removed by the process of the
present invention will be sufficient to expose an
inner surface of a circumferential rim formed around
at least part of the original intact plug by a prior
etching process. Optionally, the process of the
invention includes the further step of ion milling
exposed angular features, such as the circumferential
rim described above. Typically, angular surface
features are tapered, smoothed and/or rounded by the
ion milling. Hence, ink flowing past these features
approaches a curved surface rather than an angular
surface, meaning that the ink can flow smoothly past,
without generating excessive turbulence and/or air
bubbles. Furthermore, the resultant rounded, smoothed
and/or tapered features are less frangible and are
therefore less likely to cause nozzle failure by
slivers breaking off and entering the nozzle chamber.
The ion milling is usually performed in a plasma
etching reactor, such as the inductively coupled
plasma etching reactor described above. Optionally,
the ion milling is performed using a heavy inert gas
selected from argon, krypton or xenon. Preferably, the
inert gas is argon since this is widely available at
relatively low cost, and, because of its relatively
high mass, has excellent sputtering properties.
Typically, an argon ion plasma is generated in a
plasma etching reactor, and the argon ions accelerated



perpendicularly towards a silicon wafer having ink
supply channels etched therein. Plasma reactor
parameters may be varied in order to achieve optimal
ion milling of the wafer. Optionally, the bias power
is in the range of 100 to 500 W (preferably 200 to 400
W), the ICP power is in the range of 1000 to 3000 W
(preferably about 2500 W), the chamber temperature is
in the range of 90 to 150 0C (preferably about 120
0C), and the Ar flow rate is in the range of 20 to 200
seem (preferably 80 to 120 seem). Milling times are
typically in the range of 5 to 100 minutes, 10 to 60
minutes or 10 to 30 minutes.The ion milling may be
performed at any suitable pressure. Typically, the
pressure will be in the range of 2 to 2000 mTorr. In
other words, ion milling may be performed at low
pressure (about 2 to 250 mTorr) or high pressure
(about 250 to 2000 mTorr). Low pressure ion milling
has the advantage that most commercially available
plasma etching reactors are configured for low
pressure etching. Hence, low pressure ion milling does
not require any special apparatus. However, ion
milling may also be performed at high pressure. High
pressure ion milling has the advantage that steeper
tapering is usually obtainable. The principle of using
high pressure ion milling to produce steep taper
angles may be understood as follows. Normally, sputter
etching is performed at relatively low pressures (e.g.
about 5 to 250 mTorr) to achieve high sputter etching
efficiency. Such a low pressure produces a nearly
collision-free path for silicon atoms sputtered from
the surface, thereby optimizing etching efficiency. By
sputter etching at high pressure rather than low
pressure, the mean free path of sputtered silicon
atoms is reduced, because sputtered (reflected)
silicon atoms have a greater chance of colliding with
incoming argon ions in the plasma gas. The result is
that a gaseous cloud is formed above the substrate
surface, which redeposits reflected silicon atoms back
onto the silicon surface. There is an increasing net
deposition of reflected silicon atoms at greater
depths, which results in angular surface features in
the sidewalls becoming more tapered. US 5,888,901,
which is incorporated herein by reference, describes
high pressure ion milling of a SiO dielectric surface
using argon as the sputtering gas. Whilst the method
described in US 5,888,901 is used for tapering a Siq 2
dielectric surface layer, rather than tapering angular
surface features on the sidewalls of ultradeep
channels etched into silicon, this method may be
readily modified and applied to the process of the
present invention. Low pressure ion milling (e.g. 5 to
50 mTorr) is generally preferred in the present
invention, because it is usually only necessary to
round off angular sidewall features in order to
achieve improved ink flow, rather than taper the whole
sidewall feature. Moreover, low pressure ion milling
does not require any special apparatus and can
therefore be easily incorporated into a typical
printhead fabrication process. Optionally, each ink
supply channel has a depth in the range of 100 to 300
Dm, optionally 150 to 250 Dm, or optionally about 200
Dm. The width/length dimensions of the ink supply
channel may vary considerably. Optionally, each ink
supply is substantially cylindrical having a diameter
in the range of 5 to 30 Dm, optionally 14 to 28 Dm, or
optionally 17 to 25 Dm. With such designs, etch
flaring is usually significant as the etch front meets
the frontside photoresist plug. Alternatively, each
ink supply channel has a width of 40 to 120 Dm (or 60
to 100 Dm), and a length of over 200 Dm or over 500
Dm. With these wider channel designs, etch flaring is
usually insignificant due to dispersion of charge away
from the etch front. Notwithstanding this avoidanceof
etch flaring, the present invention is still used to
remove polymeric coatings from trench sidewalls by
biased oxygen plasma etching. Optionally, each nozzle
inlet has a depth in the range of 5 to 40 Dm,
optionally 10 to 30 Dm, or optionally 15 to 25 Dm.
Optionally, each nozzle inlet is substantially
cylindrical having a diameter in the range of 3 to 28
Dm, optionally 8 to 24 Dm, or optionally 12 to 20 Dm.
Alternatively, each nozzle inlet is substantially
cuboid having width/length dimensions in the range of
5 to 40 Dm. Usually, each ink supply channel has a
larger diameter than its corresponding nozzle inlet,
and the process of the present invention may be used
to taper, smooth and/or round off shoulders defined by
the junction of the inlet and the ink supply channel.
In a further aspect the present invention provides a
process for facilitating modification of an etched
trench, the process comprising: (a) providing a wafer
comprising at least one etched trench, the at least
one trench having a photoresist plug at its base; and
(b) removing a portion of the photoresist by
subjecting the wafer to a biased oxygen plasma etch.
Optionally the wafer comprises a plurality of etched
trenches. Optionally the biased oxygen plasma etch
removes a depth of 1 to 15 Dm from an exposed surface
of the photoresist plug. Optionally removal of a
portion of the photoresist exposes angular features in
sidewalls of the trench. Optionally the process
further comprising the step of: (c) ion milling the
exposed angular features. Optionally trench sidewalls
are concomitantly hydrophilized by the biased oxygen
plasma etch. Optionally concomitant hydrophilization
includes removal of a polymeric layer from the trench
sidewalls. Optionally the biased oxygen plasma etch is
performed in a plasma etching reactor Optionally the
plasma etching reactor has a bias power in the range
of 10 to 100 W.Optionally the plasma etching reactor
has a chamber pressure in the range of 20 to 140
mTorr. Optionally forms part of a printhead
fabrication process. Optionally the etched trench is
an ink supply channel for a printhead. Optionally the
ink supply channel has a depth in the range of 100 to
300 Dm. Ih a further aspect the present invention
provides a method of fabricating an inkjet printhead
integrated circuit comprising a plurality of nozzles,
ejection actuators, associated drive circuitry and ink
supply channels, the method comprising the steps of:
(i) providing a wafer having a front drop ejection
side and a back ink supply side; (ii) etching a
plurality of trenches partially into the drop ejection
side of the wafer; (iii) filling each of the trenches
with a photoresist plug; (iv) forming a plurality of
corresponding nozzles, ejection actuators and
associated drive circuitry on the drop ejection side
of the wafer using lithographically masked etching
techniques; (v) back-etching a plurality of
corresponding ink supply channels from the ink supply
side of the wafer to and past the photoresist plugs;
(vi) removing a portion of each photoresist plug by
subjecting the wafer to a biased oxygen plasma etch,
thereby exposing angular sidewall features in the ink
supply channels; (vii) modifying the exposed angular
sidewall features; and (viii) stripping the
photoresist plugs from the trenches to form nozzle
inlets, thereby providing fluid connection between the
ink supply side and the nozzles. Optionally the
angular sidewall features include a circumferential
rim around at least a part of the 



photoresist plug, the circumferential rim being
exposed by removing a portion of each plug. Optionally
the exposed angular sidewall features are modified by
argon ion milling. Optionally the argon ion milling
smoothes and/or rounds the exposed angular sidewall
features. Optionally the argon ion milling is
performed in a plasma etching reactor.Optionally ink
supply channel sidewalls are concomitantly
hydrophilized by the biased oxygen plasma etch. In a
nirther aspect there is provided an inkjet printhead
integrated circuit fabricated by the abovementioned
method. In a further aspect there is provided a method
of removing a polymeric coating from sidewalls of an
etched trench defined in a silicon wafer, said method
comprising etching said wafer in a biased plasma
etching chamber using an O2 plasma, wherein a chamber
temperature is in the range of 90 to 18O 0C.
Optionally said etching chamber is an inductively
coupled plasma (ICP) etching chamber. Optionally an
ICP power is in the range of 2000 to 3000 W.
Optionally said wafer is attached to a platen, and a
biasing platen power is in the range of 10 to 100 W.
Optionally said chamber temperature is in the range of
120 to 150 0C. Optionally a chamber pressure is in the
range of 30 to 120 mTorr. Optionally a chamber
pressure is in the range of 60 to 100 mTorr.
Optionally said platen has a temperature in the range
of 5 to 20 0C Optionally said platen is cooled using
backside helium cooling. Optionally an oxygen flow
rate to said chamber is in the range of 20 to 200
seem. Optionally an etching time is in the range of 40
to 80 minutes. Optionally said polymeric coating is a
hydrophobic fluoropolymer. Optionally said trench is
an ink supply channel for an inkjet printhead.
Optionally said ink supply channel has a width in the
range of 20 to 120 micronsOptionally said ink supply
channel has a depth of at least 100 microns.
Optionally a frontside of said silicon wafer is
attached to a handle wafer using adhesive tape, said
etched trench being defined in a backside of said
wafer. Optionally said adhesive tape is thermal
release tape. Optionally said adhesive tape is
unaffected by said oxygen plasma etching. Optionally
said oxygen plasma etching does not cause delamination
of said handle wafer from said silicon wafer. In a
further aspect there is provided a method of etching a
trench in a silicon wafer, said method comprising the
steps of: (a) attaching a frontside of said silicon
wafer to a handle wafer; (b) etching a backside of
said wafer using an anisotropic DRJE process to form a
trench, said DRJE process including alternating
etching and passivation steps, said passivation steps
depositing a polymeric coating on sidewalls of said
trench; (c) removing said polymeric coating by etching
said wafer in a biased plasma etching chamber using an
O2 plasma, wherein said chamber temperature is in the
range of 90 to 180 0C. Brief Description of the
Drawings Figure 1 is a perspective view of a printhead
nozzle arrangement for a printhead; Figure 2 is
cutaway perspective view of an idealized, partially
fabricated printhead nozzle arrangement, with the
actuator assembly removed and the ink supply channel
exposed; Figure 3 is a cutaway perspective view of the
printhead nozzle arrangement shown in Figure 2 after
stripping away the photoresist plug; Figure 4 is a
cutaway perspective view of a partially fabricated
prior art printhead nozzle arrangement, with the
actuator assembly removed and the ink supply channel
exposed; Figure 5 is a cutaway perspective view of the
prior art printhead nozzle arrangement shown in Figure
4 after stripping away the photoresist plug; Figure 6
is a cutaway perspective view of a partially
fabricated printhead nozzle arrangement according to
the present invention, with the actuator assembly
removed and the ink supply channel exposed;Figure 7 is
a cutaway perspective view of the partially fabricated
printhead nozzle arrangement shown in Figure 6, after
ion milling the circumferential rim; Figure 8 is a
cutaway perspective view of the partially fabricated
printhead nozzle arrangement shown in Figure 6, after
stripping away the photoresist; Figure 9 is an SEM
micrograph of a silicon wafer having 12 trenches
back-etched to within 5 Dm of corresponding front
plugs; Figure 10 is a magnified SEM micrograph of a
silicon wafer showing a trench back-etched 5 Dm beyond
a front plug; Figure 11 is an SEM micrograph of a
trench after biased oxygen plasma etching according to
the invention; Figure 12 is a magnified view of Figure
11; Figure 13 is an SEM micrograph of a trench after
argon ion milling; and Figure 14 is a side view of a
silicon wafer attached to glass handle wafer. Detailed
Description of a Preferred Embodiment Referring to
Figure 14, after fabricating MEMS nozzle structures 50
on a frontside of wafer 5, the frontside is coated
with a protective layer of photoresist 5 1 and
attached to a glass handle wafer 52. The glass handle
wafer 52 is attached using a thermal release tape 53
having a permanent adhesive layer 54 bonded to the
glass handle wafer 52, and a thermal release adhesive
layer 55 bonded to the protective photoresist 50. An
outermost surface of the glass handle wafer 52 is
metallized for attachment to an electrotstatic platen
in a plasma etching chamber. With the glass handle
wafer 52 is secured thereto, the wafer 5 is
back-etched in a plasma etching chamber to define
backside ink supply channels. Any standard anisotropic
DIRE process (e.g. Bosch etch) may be used for
backside etching. Referring to Figure 4, there is
shown a partially fabricated printhead integrated
circuit after back-etching from the ink supply side 30
(backside) of the wafer 5 to and past the photoresist
plug 10. As the etch front meets the plug 10 during
backside etching, the etch flares radially outwards to
give a radially flared etch terminus 12 and a
corresponding circumferential rim 13 around part of
the plug. Referring to Figure 6, the back-etched wafer
shown in Figure 4 is subjected to a biased oxygen
plasma etch. The biased oxygen plasma etch is
performed in a plasma etching chamber using suitably
controlled gas flow, biasing power, ICP power, chamber
pressure and etching time. The biased oxygen plasma
etch removes a portion of the photoresist plug 10. The
portion removed is sufficient to expose the spiked
circumferential rim 13. Additionally, the biased
oxygen plasma etch removes any hydrophobic
fluorocarbon polymer from the sidewalls of the ink
supply channel 6, replacing it with a hydrophilic
layer of SiO2. The fluorocarbon polymer coating on the
sidewalls of the ink supply channel 6 is
typicallyformed during the anisotropic DEElE process.
By replacing the fluorocarbon layer with a 



hydrophilic SiO2 layer, the surface properties of the
ink supply channel 6 are generally improved, without
affecting the thermal release tape which secures the
wafer 5 to the handle wafer 52. In particular, by
avoiding conventional chemical wet cleaning processes
and/or high-temperature ashing, delamination is
avoided. Referring to Figure 7, the wafer 5 shown in
Figure 6 is subjected to argon ion milling in a plasma
etching reactor. Optimal operating parameters of the
plasma etching reactor may be readily determined by
the person skilled in the art. During argon ion
milling, the exposed circumferential rim 13 is
smoothed down, which improves the robustness and
surface profile of the ink supply channel 6. The
extent to which the circumferential rim 13 is
smoothed, rounded and/or tapered will depend on the
pressure, bias power and/or the milling time in the
plasma etching reactor. The rim 13 may be either
rounded down (as shown in Figure 7) or fully tapered
by argon ion milling. In either case, the removal of
this spiked projection generally improves ink flow
through the channel 6 and minimizes the likelihood of
slivers breaking off and blocking the nozzle
downstream. Finally, and referring to Figure 8, the
wafer shown in Figure 7 is ashed, which completely
strips away the photoresist plug 10 and provides fluid
connection between the inlet 8 and the ink supply
channel 6. Example A silicon wafer having a thickness
of 200 Dm was prepared as follows. Using a standard
anisotropic DRTE process a trench, having a diameter
of 14 Dm and a depth of 28 Dm, was etched into a
frontside of the wafer. The trench was filled with
photoresist to form a front plug. With the frontside
of the wafer attached to a glass handle wafer, the
backside is then etched to within 5 Dm of the back
surface of the front plug. Again, a standard
anisotropic DRIE process is used for backside etching.
The back-etched main trench had a depth of about 170
Dm and a diameter of about 2 1 Dm. Figure 9 is an SEM
micrograph of the silicon wafer after back-etching to
within 5 Dm of the front plug. Back-etching was
continued to the back surface of the front plug and
about 5 Dm past the front plug, under anisotropic
etching conditions. Figure 10 is an SEM micrograph of
part of the trench after back-etching past the front
plug. As shown in Figure 10, a spiked circumferential
rim extends around the front plug, where the back-etch
did not etch completely flush against the front plug.
The silicon wafer, as prepared above, was then etched
in accordance with the method of the present
invention. A standard inductively coupled plasma DRJE
reactor ("HRM Pro" tool, supplied by Surface
Technology Systems) was configured as follows:ICP top
power: 2500 W Bias power 50 W Plasma gas: O2 Chamber
temperature: 12O0C Cooling: Backside helium cooling,
9.5 Torr, 1O0C Chamber pressure: 80 mTorr O2 flow
rate: 80 seem The wafer was back-etched under these
conditions for 60 minutes. The etch removed a portion
having a depth of 7 Dm from the back side of the front
plug. During etching, a polymer layer deposited on the
sidewalls of the main trench was also removed. Figures
11 and 12 are SEM micrographs of part of the silicon
wafer, showing in detail the 7 Dm portion of front
plug removed by the oxygen plasma etch. Figure 12 also
shows a spiked circumferential projection (formerly a
rim around the front plug), having a thickness of 1.7
Dm, extending towards the back side of the wafer.
Following the oxygen plasma etch, the plasma reactor
was reconfigured as follows: ICP top power: 2500 W
Bias power 300 W Plasma gas: Ar Chamber temperature:
12O0C Cooling: Backside helium cooling, 9.5 Torr, 1O0C
Chamber pressure: 10 mTorr O2 flow rate: 100 seem The
wafer was back-etched ("ion milled") under these
conditions for 15-20 minutes. Figure 13 is an SEM
micrograph of the resultant trench, which shows the
spiked circumferential projection rounded down to a
smooth surface. The absence of spiked projections at
the junctions of the front-etched and back-etched
trenches significantly improves the surface profile of
the resultant channel, once the photoresist has been
stripped away. It will, of course, be appreciated that
the present invention has been described purely by way
of example and that modifications of detail may be
made within the scope of the invention, which is
defined by the accompanying claims.CLAIMS 1. A method
of removing a polymeric coating from sidewalls of an
etched trench defined in a silicon wafer, said method
comprising etching said wafer in a biased plasma
etching chamber using an O2 plasma, wherein said
chamber temperature is in the range of 90 to 180 0C.
2. The method of claim 1, wherein said etching chamber
is an inductively coupled plasma (ICP) etching
chamber. 3. The method of claim 2, wherein an ICP
power is in the range of 2000 to 3000 W. 4. The method
of claim 1, wherein said wafer is attached to a
platen, and a biasing platen power is in the range of
10 to 100 W. 5. The method of claim 1, wherein said
chamber temperature is in the range of 120 to 150 0C.
6. The method of claim 1, wherein a chamber pressure
is in the range of 30 to 120 mTorr. 7. The method of
claim 1, wherein a chamber pressure is in the range of
60 to 100 mTorr. 8. The method of claim 1, where said
platen has a temperature in the range of 5 to 20 0C 9.
The method of claim 8, wherein said platen is cooled
using backside helium cooling. 10. The method of claim
1, wherein an oxygen flow rate to said chamber is in
the range of 20 to 200 seem. 11. The method of claim
1, wherein an etching time is in the range of 40 to 80
minutes. 12. The method of claim 1, wherein said
polymeric coating is a hydrophobic fluoropolymer. 13.
The method of claim 1, wherein said trench is an ink
supply channel for an inkjet printhead. 14. The method
of claim 13, wherein said ink supply channel has a
width in the range of 20 to 120 microns15. The method
of claim 13, wherein said ink supply channel has a
depth of at least 100 microns. 16. The method of claim
1, wherein a frontside of said silicon wafer is
attached to a handle wafer using adhesive tape, said
etched trench being defined in a backside of said
wafer. 



17. The method of claim 16, wherein said adhesive tape
is thermal release tape. 18. The method of claim 16,
wherein said adhesive tape is unaffected by said
oxygen plasma etching. 19. The method of claim 16,
wherein said oxygen plasma etching does not cause
delamination of said handle wafer from said silicon
wafer. 20. A method of etching a trench in a silicon
wafer, said method comprising the steps of: (a)
attaching a frontside of said silicon wafer to a
handle wafer; (b) etching a backside of wafer using an
anisotropic DKJE process to form a trench, said DRIE
process including alternating etching and passivation
steps, said passivation steps depositing a polymeric
coating on sidewalls of said trench; (c) removing said
polymeric coating by etching said wafer in a biased
plasma etching chamber using an O2 plasma, wherein
said chamber temperature is in the range of 100 to 180
0C. 21. A process for facilitating modification of an
etched trench, the process comprising: (a) providing a
wafer comprising at least one etched trench, the at
least one trench having a photoresist plug at its
base; and (b) removing a portion of the photoresist by
subjecting the wafer to a biased oxygen plasma etch.
22. The process of claim 21, wherein the wafer
comprises a plurality of etched trenches. 23. The
process of claim 21, wherein the biased oxygen plasma
etch removes a depth of 1 to 15 Dm from an exposed
surface of the photoresist plug. 24. The process of
claim 21, wherein removal of a portion of the
photoresist exposes angular features in sidewalls of
the trench.25. The process of claim 24, further
comprising the step of: (c) ion milling the exposed
angular features. 26. The process of claim 21, wherein
trench sidewalls are concomitantly hydrophilized by
the biased oxygen plasma etch. 27. The process claim
26, wherein concomitant hydrophilization includes
removal of a polymeric layer from the trench
sidewalls. 28. The process of claim 2 1, wherein the
biased oxygen plasma etch is performed in a plasma
etching reactor 29. The process of claim28, wherein
the plasma etching reactor has a bias power in the
range of 10 to 100 W. 30. The process of claim 21,
wherein the plasma etching reactor has a chamber
pressure in the range of 20 to 140 mTorr. 31. The
process of claim 2 1, which forms part of a printhead
fabrication process. 32. The process of claim 31,
wherein the etched trench is an ink supply channel for
a printhead. 33. The process of claim 32, wherein the
ink supply channel has a depth in the range of 100 to
300 Dm. 34. A method of fabricating an inkjet
printhead integrated circuit comprising a plurality of
nozzles, ejection actuators, associated drive
circuitry and ink supply channels, the method
comprising the steps of: (i) providing a wafer having
a front drop ejection side and a back ink supply side;
(ii) etching a plurality of trenches partially into
the drop ejection side of the wafer; (iii) filling
each of the trenches with a photoresist plug; (iv)
forming a plurality of corresponding nozzles, ejection
actuators and associated drive circuitry on the drop
ejection side of the wafer using lithographically
masked etching techniques; (v) back-etching a
plurality of corresponding ink supply channels from
the ink supply side of the wafer to and past the
photoresist plugs;(vi) removing a portion of each
photoresist plug by subjecting the wafer to a biased
oxygen plasma etch, thereby exposing angular sidewall
features in the ink supply channels; (vii) modifying
the exposed angular sidewall features; and (viii)
stripping the photoresist plugs from the trenches to
form nozzle inlets, thereby providing fluid connection
between the ink supply side and the nozzles. 35. The
method of claim 34, wherein the angular sidewall
features include a circumferential rim around at least
a part of the photoresist plug, the circumferential
rim being exposed by removing a portion of each plug.
36. The method of claim 34, wherein the exposed
angular sidewall features are modified by argon ion
milling. 37. The method of claim 36, wherein the argon
ion milling smoothes and/or rounds the exposed angular
sidewall features. 38. The method of claim 36, wherein
the argon ion milling is performed in a plasma etching
reactor. 39. The method of claim 38, wherein the
plasma etching reactor has a bias power in the range
of200 to 400 W. 40. The method of claim 38, wherein
the plasma etching reactor has a chamber pressure in
the range of 10 mTorr. 41. The method of claim 34,
wherein the biased oxygen plasma removes a depth of 1
to 15 Dm from an exposed back surface of each
photoresist plug. 42. The method of claim 34, wherein
ink supply channel sidewalls are concomitantly
hydrophilized by the biased oxygen plasma etch. 43.
The method of claim 34, wherein the trenches have a
depth in the range of 5 to 40 Dm. 44. The method of
claim 34, wherein the ink supply channels have a depth
in the range of 100 to 300 Dm45. Aa inkjet printhead
integrated circuit obtained or obtainable by a method
according to claim 34. 


