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(57) ABSTRACT

An integrated circuit that includes input/output (I/O) state
saving circuitry capable of stabilizing the I/O states during
any predicted /O disturbance event. The 1/O state saving
circuitry includes a plurality of transparent latches arranged
between the output of a plurality of respective I/O receivers
and the internal digital, analog, or mixed-signal circuitry of
the integrated circuit. The transparent latches are transitioned
between a pass-through mode and a state-saving mode via a
common control signal. In anticipation of, for example, a
predicted 1/O signal disturbance generating event, the trans-
parent latches are set to the state-saving mode. Consequently,
the outputs of the transparent latches are held stable and
glitchless during the disturbance event, which ensures that the
internal logic of the integrated circuit does not lose state.
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INTEGRATED CIRCUIT HAVING
STATE-SAVING INPUT-OUTPUT CIRCUITRY
AND A METHOD OF TESTING SUCH AN
INTEGRATED CIRCUIT

FIELD OF THE DISCLOSURE

[0001] The present disclosure generally relates to the field
of'testing integrated circuits. In particular, the present disclo-
sure is directed to an integrated circuit having state-saving
input/output circuitry and a method of testing such an inte-
grated circuit.

BACKGROUND

[0002] In testing semiconductor-based integrated circuits,
in order to ensure that reliability targets are met and that high
quality devices are provided to the customer, voltage stress
tests are applied to these integrated circuits. The voltage stress
tests are intended to stress a device under test for early failures
and/or reliability failures. One example of a voltage stress test
is an extended voltage screening (EVS) test. During the EVS
test, one or more device power, e.g., Vdd, supplies are
elevated to a certain level above their nominal operating volt-
ages for a certain period of time and the device under test is
exercised. However, in order to avoid overheating and ther-
mal runaway, Vdd is pulsed during the EVS test, i.e., Vdd
transitions between the nominal voltage and the elevated
voltage. After performing the voltage stress test, the device
under test is interrogated for failures. However, during the
voltage transitions of the pulsed Vdd in an EVS test, voltage
glitches may occur within the input/output (I/O) circuits of
the integrated circuit. Consequently, there is a possibility that
1/0 signal levels may be misinterpreted during the Vdd tran-
sitions of the EVS test so as to cause internal logic to lose
state, and, therefore, the device under test may fail the EVS
test.

[0003] In order to ensure that the chip state remains stable
during the EVS test, the integrated circuit’s /Os must remain
stable when the device power supplies are pulsing, i.e., no
voltage glitches must occur within the I/O circuits that would
disturb the integrated circuit’s data states. However, with
advances in semiconductor technology, the semiconductor
geometries are decreasing and the device power supply volt-
ages are likewise decreasing, making this “glitchless transi-
tion” often difficult, if not impossible, to achieve.

[0004] One technique to avoid glitches in the /O circuits is
to synchronously adjust the core power supply voltages and
the dedicated I/O power supply voltages during the EVS test.
Additionally, an intermediate I/O power supply level that
works at both the nominal supply level and at the voltage
stress level may be determined. However, this intermediate
voltage level is unique for each device and, thus, it is a
time-consuming process to determine the intermediate 1/O
power supply level for all the different devices and all the
different power supplies for the various 1/O types.

SUMMARY OF THE DISCLOSURE

[0005] In one embodiment, the present disclosure is
directed to an integrated circuit chip comprising digital cir-
cuitry and a plurality of data input circuits for loading a
corresponding plurality of bits into the digital circuitry. State-
saving circuitry is in electrical communication with the plu-
rality of input circuits for inhibiting the digital circuitry from
corrupting during a corrupting event of a test performed on
the digital circuitry. The state saving circuitry is responsive to
a common state-saving control signal and comprises a plural-
ity of latches corresponding respectively to the plurality of
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data input circuits. Each of the plurality of latches is config-
ured to latch a corresponding respective one of the plurality of
bits in response to the common state-saving control signal
being asserted and allow the corresponding respective one of
the plurality of bits to pass therethrough when the common
state-saving control signal is not asserted. Input circuitry in
electrical communication with the plurality of latches for
receiving the common state-saving control signal.

[0006] In another embodiment, the present disclosure is
directed to a method of testing digital circuitry comprising
providing a device that includes digital circuitry and a plural-
ity of data input circuits each having a respective save-state
latch. The device is connected to a tester for testing the digital
circuitry. The digital circuitry is tested with a test having at
least one period wherein it is desired to isolate the digital
circuitry from data perturbation. Each the respective save-
state latch is controlled to hold test data during the at least one
period and to allow the test data to pass through the respective
save-state latch outside the at least one period.

[0007] Inyetanother embodiment, the present disclosure is
directed to a method of inhibiting data perturbation in at least
one input circuit of digital circuitry. The method comprises
providing a device having digital circuitry and digital input
circuitry in communication with the digital circuitry for pro-
viding the digital circuitry with digital information. The digi-
tal input circuitry is transitioned from a pass-through mode to
astate-saving mode prior to a perturbation generating event or
a restricted data transition period so that the digital input
circuitry maintains a data value in the digital input circuitry
prior to the transitioning. The state-saving mode of the digital
input circuitry is maintained during the perturbation generat-
ing event or the restricted data transition period so that the
digital input circuitry maintains the data value in the digital
input circuitry. The digital input circuitry is transitioned from
the state-saving mode to the pass-through mode near the end
of perturbation generating event or the restricted data transi-
tion period so as to pass new data into the digital circuitry.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] For the purpose of illustrating the invention, the
drawings show aspects of one or more embodiments of the
invention. However, it should be understood that the present
invention is not limited to the precise arrangements and
instrumentalities shown in the drawings, wherein:

[0009] FIG. 1 is a schematic diagram of an integrated cir-
cuit that includes an I/O state saving circuit for holding the
I/O states stable;

[0010] FIG. 2 illustrates a first example timing diagram for
the 1/O state saving circuit of FIG. 1; and

[0011] FIG. 3 illustrates a second example timing diagram
for the I/O state saving circuit of FIG. 1.

DETAILED DESCRIPTION

[0012] In one embodiment, the present disclosure is
directed to an integrated circuit that includes I/O state saving
circuitry capable of stabilizing the 1/O states during any pre-
dicted I/O disturbance event. In one example, during an EVS
test of a semiconductor, the 1/O state saving circuitry of the
present disclosure is able to hold the 1/O states stable and
glitchless during any power supply transition via a set of
transparent latches so that there are no disturbances of the
internal logic states of the integrated circuit. More specifi-
cally, a plurality of transparent latches are arranged between
the output of a plurality of respective /O receivers and the
internal digital, analog, or mixed-signal circuitry of the inte-
grated circuit. The transparent latches may be transitioned
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between a pass-through mode and a state-saving mode via a
common control signal. In anticipation of, for example, a
predicted 1/O signal disturbance generating event, the trans-
parent latches are set to the state-saving mode. Consequently,
the outputs of the transparent latches are held stable and
glitchless during the disturbance event, which ensures that the
internal logic of the integrated circuit does not lose state.

[0013] FIG. 1 illustrates an integrated circuit 10 that
includes /O state saving circuitry for holding the I/O states
stable. Integrated circuit 10 may include a plurality of off-
chip receivers (OCR) 12, such as, but not limited to, OCRs
12-1,12-2, .. .12-n. Each OCR 12 may be a standard unidi-
rectional receiver that forms part of the corresponding 1/O
circuitry of integrated circuit 10. The inputs of the plurality of
OCRs 12 are electrically connected to a corresponding
respective plurality of /O pads 14, for example, the inputs of
OCRs 12-1, 12-2, . . . 12-n are electrically connected to I/O
pads 14-1, 14-2, . . . 14-n, respectively, which are the entry
points for a plurality of input signals SIGNAL 1, 2, . ..
SIGNAL n, respectively. Input signals SIGNAL 1, 2 . . .
SIGNAL n may be any input signals associated with a typical
integrated circuit, such as, but not limited to, address, data,
control, and/or clock signals. Each /O pad 14 may be the
physical signal interface for electrically connecting inte-
grated circuit 10 to external electronics. Additionally, each
OCR 12 is not limited to a unidirectional receiver. Alterna-
tively, each OCR 12 may be a bidirectional device that is
formed of both a driver and a receiver, which are connected to
the same corresponding physical 1/O pad 14.

[0014] Each OCR 12 may contain logic (not shown) pow-
ered by a core power supply (P/S 1), which may be, for
example, the main digital logic Vdd supply. Additionally,
each OCR 12 may contain logic powered by a dedicated I/O
power supply (P/S 2), which may be, for example, a Vdd2 or
Vdd3 supply. Integrated circuit 10 is not limited to two power
supplies only. Alternatively, integrated circuit 10 may be con-
nected to three or more power supplies.

[0015] Integrated circuit 10 comprises /O state saving cir-
cuitry 16, which may include a plurality of transparent latches
18, such as, but not limited to, transparent latches 18-1, 18-2,
.. .. 18-n. The outputs of OCRs 12-1, 12-2, . . . 12-r are
electrically connected to data inputs (Ds) of corresponding
respective transparent latches 18-1, 18-2, . . . 18-n, respec-
tively. Additionally, each transparent latch 18 has an output
(Q) that drives an output DATA signal. For example, trans-
parent latches 18-1, 18-2, through 18-z drive a set of output
signals DATA 1, 2, through n, respectively. DATA1,2,...n
feed other analog, digital, or mixed-signal circuits (not
shown) within integrated circuit 10. As discussed below in
more detail, 1/O state saving circuitry 16 also includes an
additional “save-state” OCR 20 connected to a corresponding
save-state I/O pad 22 for controlling the functioning of trans-
parent latches 18 during testing via a common control signal
SAVE STATE. The output of save-state OCR 20 is electrically
connected to a latch-enable input (EN) of each transparent
latch 18.

[0016] Each transparent latch 18 may be a standard trans-
parent latch device that operates as a pass-through buffer
when the latch-enable is not activated and latches the input
data when the latch-enable is activated. For example, in [/O
state saving circuitry 16, each transparent latch 18 operates as
a pass-through buffer when latch-enable input EN is not acti-
vated and latches input D when latch-enable input EN is
activated. The polarity of common control signal SAVE
STATE may be designer defined. In the example of 1/O state
saving circuitry 16, a logic low at common control signal
SAVE STATE latches each transparent latch 18.
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[0017] Referring still to FIG. 1, the operation of integrated
circuit 10 and, in particular, of I/O state saving circuitry 16
may be as follows. Input signals SIGNAL 1, 2, . . . SIGNAL
n present a set of logic ones and/or zeros to I/O pads 14-1,
14-2 . . . 14-n, respectively. The logic ones and/or zeros of
input signals SIGNAL 1, 2, . . . SIGNAL n are then received
by corresponding respective OCRs 12-1, 12-2, . . . 12-p,
which pass the logic ones and/or zeros to inputs D of corre-
sponding respective transparent latches 18-1, 18-2, .. . 18-».
When common control signal SAVE STATE is a logic high,
transparent latches 18-1, 18-2, . . . 18-» pass the logic ones
and/or zeros of input signals SIGNAL 1, 2, . . . SIGNAL n,
respectively, to their respective Q outputs. As a result, the
logic ones and/or zeros of input signals SIGNAL 1, 2, . . .
SIGNAL nare present at outputs DATA 1, DATA 2, . .. DATA
n, i.e., outputs DATA 1, DATA 2 . . . DATA n follow input
signals SIGNAL 1, SIGNAL 2, . . . SIGNAL n. However,
when common control signal SAVE STATE is a logic low,
transparent latches 18-1, 18-2, . . . 18-r are latched and
outputs DATA 1, DATA 2 . . . DATA n remain stable and
glitchless regardless of any changes at inputs D of transparent
latches 18-1, 18-2, . . . 18-x. In doing so, the logic states of
outputs DATA 1, DATA 2, . . . DATA n, which reflect the logic
states of input signals SIGNAL 1, SIGNAL 2, ... SIGNAL n,
are preserved or “saved.”

[0018] The ability of /O state saving circuitry 16 of inte-
grated circuit 10 to latch or save the state of input signals
SIGNAL 1, SIGNAL 2, . . . SIGNAL n by use of transparent
latches 18-1,18-2, . .. 18-, respectively, is useful to mask any
predicted disturbances that may occur at the outputs of OCRs
12, which, without the presence of transparent latches 18,
may cause internal logic (not shown) of integrated circuit 10
to lose state. One such scenario may exist during a voltage
stress test, such as an EVS test, in the semiconductor manu-
facturing test operation. Further to the example, FIGS. 2 and
3 describe the operation of 1/O state saving circuitry 16 of
integrated circuit 10 during the EVS test.

[0019] FIG. 2 illustrates a first example timing diagram 28
of'an EVS test for [/O state saving circuitry 16 of FIG. 1. In
particular, timing diagram 28 shows how 1/O state saving
circuitry 16 is utilized to prevent disturbances that may occur
atthe outputs of OCRs 12, which are caused by the transitions
of the pulsed Vdd (e.g., pulsed power supply P/S 1), from
affecting the logic levels of outputs DATA 1, DATA 2, . . .
DATA n.

[0020] Timing diagram 28 shows power supply P/S1 of
integrated circuit 10 at a time T0 that is set to a certain voltage
stress level. At a time T2, power supply P/S 1 transitions to a
lower nominal voltage level. At a time T3, power supply P/S
1 transitions back to the higher voltage stress level. Timing
diagram 28 also shows an input signal SIGNAL x, which may
be any one of input signals SIGNAL 1, SIGNAL 2, . ..
SIGNAL n of integrated circuit 10 of FIG. 1. Attime T0, input
signal SIGNAL x is set to either a one or “0” logic level and
is held at the one or “0” logic level. Timing diagram 28 also
shows an OCR output 12-x, which may be the output of any
one of OCRs 12-1, 12-2, . . . 12-» of integrated circuit 10 of
FIG. 1. Following input signal SIGNAL x, at time T0, OCR
output 12-x output is set to either a one or “0” logic level.
However, at a time T2, OCR output 12-x may become
unstable because of the high to low transition of power supply
P/S 1, which is disturbing the electronics that form OCR
output 12-x; and at a time T3, OCR output 12-x becomes
stable.

[0021] Inorderto inhibit the instability of OCR output 12-x
from affecting the state of output DATA x, timing diagram 28
shows that, at time T0, common control signal SAVE STATE
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is set to a “1” logic level, which places transparent latches 18
in a pass-through mode of operation. At time T1, which is just
prior to the predicted transition of power supply P/S 1 at T2,
common control signal SAVE STATE is set to a “0” logic
level, which places the transparent latches in a save-state
mode of operation. Common control signal SAVE STATE
remains at a “0” logic level for the full duration of the distur-
bance at OCR output 12-x and is returned to a “1” logic level
at atime T4, which is slightly after the predicted transition of
power supply P/S 1 at T3 and when OCR output 12-x is again
stable. In other words, the timing of common control signal
SAVE STATE is such that the disturbance at OCR output 12-x
is completely enveloped by common control signal SAVE
STATE being a “0” logic level, which holds all transparent
latches 18 in a save-state mode. In doing so, output DATA x
remains stable and glitchless in a manner that follows input
signal SIGNAL x for the full duration of the EVS test, as
shown in timing diagram 28. Because of the action of com-
mon control signal SAVE STATE and transparent latches 18,
the disturbances shown at OCR output 12-x are not passed on
to output DATA x, which ensures that the internal logic (not
shown) of integrated circuit 10 does not lose state.

[0022] FIG. 3 illustrates a second example timing diagram
30 ofan EVStest for [/O state saving circuitry 16 of integrated
circuit 10 of FIG. 1. In particular, timing diagram 30 shows
how /O state saving circuitry 16 is utilized in order to prevent
disturbances that may occur at the outputs of OCRs 12, which
are caused by the transitions of the pulsed Vdd (e.g., pulsed
power supply P/S 1), from affecting the logic levels of outputs
DATA 1, DATA 2, . . . DATA n.

[0023] Timing diagram 30 of FIG. 3 shows power supply
P/S1 of integrated circuit 10 (FIG. 1) at a time T0 that is set to
a certain voltage stress level. At a time T2, power supply P/S
1 transitions to a lower nominal voltage level. At a time T8,
power supply P/S 1 transitions back to the higher voltage
stress level. Timing diagram 30 also shows an input signal
SIGNAL x, which may be any one of input signals SIGNAL
1, SIGNAL 2, . . . SIGNAL n of integrated circuit 10. At time
T0, input signal SIGNAL x is set to either a one or “0” logic
level and is held at the one or “0” logic level until it changes
state at a time T5. Input signal SIGNAL x changes state again
at a time T6.

[0024] Timing diagram 30 also shows an OCR output 12-x,
which may be the output of any one of OCRs 12-1,12-2, . ..
12-z of integrated circuit 10 of FIG. 1. Following input signal
SIGNAL x, at time T0, OCR output 12-x is set to either a one
or “0” logic level. Again following input signal SIGNAL x,
OCR output 12-x changes state at times T5 and T6. However,
OCR output 12-x has a first instability region between T2 and
T3, which coincides with a transition of power supply P/S 1 at
T2, and OCR output 12-x has a second instability region
between T8 and T9, which coincides with a transition in
power supply P/S 1 at T8.

[0025] Inorderto inhibit the instability of OCR output 12-x
from affecting the state of output DATA x, timing diagram 30
shows that, at time T0, common control signal SAVE STATE
is set to a “1” logic level, which places transparent latches 18
in a pass-through mode of operation. At time T1, which is just
prior to the predicted transition of power supply P/S 1 at T2,
common control signal SAVE STATE is set to a “0” logic
level, which places transparent latches 18 in a save-state
mode of operation. Common control signal SAVE STATE
remains at a “0” logic level for the full duration of the first
disturbance at OCR output 12-x and is returned to a “1”* logic
level at a time T4, which is slightly after OCR output 12-x is
again stable and glitchless. At time T7, which is just prior to
the predicted second disturbance of OCR output 12-x, com-
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mon control signal SAVE STATE is set to a “0” logic level,
which places transparent latches 18 in a save-state mode of
operation. Common control signal SAVE STATE remains at a
“0” logic level for the full duration of the second disturbance
at OCR output 12-x and is returned to a “1” logic level at a
time T10, which is slightly after OCR output 12-x is again
stable and glitchless.

[0026] Inother words, the timing of common control signal
SAVE STATE is such that the first and second disturbance at
OCR output 12-x are completely enveloped by control signal
SAVE STATE being a “0” logic level and, thereby, holding all
transparent latches 18 in a save-state mode. In doing so,
output DATA x, which may be any one of outputs DATA 1,
DATA 2, ... DATA n of I/O state saving circuitry 16, remains
stable and glitchless in a manner that follows input signal
SIGNAL x for the full duration of the EVS test, as shown in
timing diagram 30. Because of the action of control signal
SAVE STATE and transparent latches 18, the disturbances
shown at OCR output 12-x are not passed on to output DATA
x, which ensures that the internal logic (not shown) of inte-
grated circuit 10 does not lose state.

[0027] Referring again to FIGS. 1, 2, and 3, a method of
stabilizing the I/O states of an integrated circuit by use of /O
state saving circuitry 16 of integrated circuit 10 of FIG. 1 may
include, but not limited, to the following steps:

[0028] 1.transparentlatches 18 of /O state saving circuit
16 are transitioned from a pass-through mode to a state-
saving mode prior to a predicted I/O signal disturbance
generating event and/or prior to a restricted data transi-
tion period. In doing so, all transparent latches 18 of /O
state saving circuitry 16 maintain the value of outputs
DATA 1, DATA 2, . . . DATA n present prior to the
transition;

[0029] 2. transparent latches 18 of /O state saving cir-
cuitry 16 are maintained in the state-saving mode for the
duration of the predicted /O signal disturbance gener-
ating event and/or for the duration of restricted data
transition period; and

[0030] 3. transparent latches 18 of /O state saving cir-
cuitry 16 are transitioned from a state-saving mode to a
pass-through mode at the end of the predicted I/O signal
disturbance generating event and/or at the end of the
restricted data transition period. In doing so, outputs
DATA 1, DATA 2, . . . DATA n of transparent latches
18-1,18-2 . . . 18-, respectively, may respond to input
signals SIGNAL 1, SIGNAL 2, . .. SIGNAL n that pass
through OCRs 12-1, 12-2, . . . 12-n, respectively, to
inputs D of transparent latches 18-1, 18-2, . . . 18-n,
respectively.

[0031] An exemplary embodiment has been disclosed
above and illustrated in the accompanying drawings. [t will be
understood by those skilled in the art that various changes,
omissions and additions may be made to that which is spe-
cifically disclosed herein without departing from the spirit
and scope of the present invention.

1. An integrated circuit chip, comprising:

digital circuitry;

a plurality of data input circuits for loading a correspond-
ing plurality of bits into said digital circuitry; and

state-saving circuitry in electrical communication with
said plurality of input circuits for inhibiting said digital
circuitry from corrupting during a corrupting event of a
test performed on said digital circuitry while said digital
circuitry remains actively powered, said state saving
circuitry responsive to a common state-saving control
signal and comprising:
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a plurality of latches corresponding respectively to said
plurality of data input circuits, each of said plurality of
latches configured to:
latch a corresponding respective one of said plurality

of bits in response to said common state-saving
control signal being asserted; and
allow said corresponding respective one of said plu-
rality of bits to pass therethrough when said com-
mon state-saving control signal is not asserted; and
input circuitry in electrical communication with said
plurality of latches for receiving said common state-
saving control signal.

2. The integrated circuit chip of claim 1, wherein said
plurality of data input circuits include a corresponding plu-
rality of off-chip receivers for receiving said plurality of bits,
said plurality of off-chip receivers electrically coupled to
corresponding respective ones of said plurality of latches
upstream of said plurality of latches.

3. The integrated circuit chip of claim 1, wherein said input
circuitry comprises a save state off-chip receiver for receiving
said common state-saving control signal from off of the inte-
grated circuit chip.

4. The integrated circuit chip of claim 3, wherein each of
said plurality of latches comprises an enable port and said
save state off-chip receiver is electrically connected to each
said enable port.

5-8. (canceled)

9. A method of inhibiting data perturbation in at least one
input circuit of digital circuitry being actively powered during
voltage perturbations, comprising:

providing a device having digital circuitry and digital input

circuitry in communication with said digital circuitry for

providing said digital circuitry with digital information;

transitioning said digital input circuitry from a pass-
through mode to a state-saving mode prior to a pertur-
bation generating event or a restricted data transition
period so that said digital input circuitry maintains a data
value in said digital input circuitry prior to said transi-
tioning;

maintaining said state-saving mode of said digital input

circuitry during said perturbation generating event or

said restricted data transition period so that said digital
input circuitry maintains said data value in said digital
input circuitry; and

transitioning said digital input circuitry from said state-

saving mode to said pass-through mode near the end of

perturbation generating event or said restricted data tran-
sition period so as to pass new data into said digital
circuitry:

wherein said digital circuitry remains actively powered

during each said transitioning and said maintaining of

said state saving mode.

10. The method according to claim 9, wherein the steps of
transitioning said digital input circuitry from said pass-
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through mode to said state-saving mode and maintaining said
state-saving mode are achieved by asserting a save-state con-
trol signal to said digital input circuitry.

11. The method of claim 10, wherein the step of transition-
ing said digital input circuitry from said state-saving mode is
achieved by de-asserting said save-state control signal.

12. The method of claim 9, wherein the step of transition-
ing said digital input circuitry from said pass-through mode to
said state-saving mode includes providing a state-saving con-
trol signal to a state-saving latch of said digital input circuitry.

13. The method of claim 12, wherein the step of providing
said state-saving control signal comprises providing said
state-saving control signal via an off chip receiver.

14. The method of claim 9, wherein the step of transition-
ing said digital input circuitry from said pass-through mode to
said state-saving mode includes providing a common state-
saving control signal substantially simultaneously to a plu-
rality of state-saving latch of said digital input circuitry.

15. The method of claim 14, wherein the step of providing
said common state-saving control signal comprises providing
said state-saving control signal via an off-chip receiver.

16. The method of claim 9, further comprising the step,
prior to the steps of transitioning, maintaining and transition-
ing, placing said device into electrical communication with a
tester that causes said perturbation generating event or said
restricted data transition period.

17. The method of claim 16, further comprising the step of
causing said tester to provide said data value and said new
data to said digital input circuitry.

18. A method of stabilizing input circuitry data received
from digital input circuitry by an integrated circuit when the
digital input circuitry and integrated circuit are undergoing a
planned pulsed power supply voltage, the method compris-
ing:

receiving a state-saving signal into state-saving circuitry;

saving present output states of said digital input circuitry

into said state-saving circuitry as saved output states;
and

passing said saved output states from said state-saving

circuitry to said integrated circuit for the duration of the
state-saving signal.

19. The method of claim 18, wherein said saving of said
current output states of said digital input circuitry comprises
saving said current output states of said digital input circuitry
into a plurality of state-saving latches.

20. The method of claim 18, further comprising the steps,
subsequent to said receiving, said saving, and said passing:

ending said state-saving signal into said state-saving cir-

cuitry; and

replacing reception of said saved current output states from

said state-saving circuitry by said integrated circuit with
reception of said current output states by said integrated
circuit.



