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BOUNDARY-SCAN INPUT CIRCUIT FOR A
RESET PIN

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

The present invention relates to a boundary-scan circuit of
an electronic device, and more particularly to a boundary-
scan circuit to provide a reset signal between a reset input
pin and a core logic reset mput to reset the core logic in
preparation for or at the completion of testing of the elec-
tronic device.

The integrated circuit industry has adopted IEEE Std.
1149.1 (1990), which 1s hereby incorporated by reference, to
provide a standard test architecture for their products. The
intent of the IEEE Std. 1149.1 standard 1s to provide compat-
ibility of test control and data signals between devices from
different manufacturers 1n much the same way that compat-
ibility presently exists within major logic family, e.g. TTL,
CMOS, etc. This standard test architecture facilitates the
development of standard tests and standard test development
techniques that may be reused instead of recreated every
time a new electronic device 1s produced.

Many 1integrated circuits have reset input pins that are
connected to their respective system or sub-system reset sig-
nals. I this system or sub-system reset signal 1s asserted, the
core logic of the integrated circuit 1s asynchronously
induced to a reset state. The reset state usually means that all
memory devices, e.g. tlip-flops, DRAMSs, counters, etc.,
have their internal states reset to logic low levels. This
causes the non- mverted outputs, 1.¢. the Q outputs, also to be
at logic low levels. Those skilled 1n the art will appreciate
that other definitions of a reset state are possible as long as
the electronic device always assumes that predetermined
state after a reset signal has been asserted at 1ts reset mput.

[ 1

During various tests that are permitted under IEEE
1149.1, such as, boundary-scan testing, external testing
(EXTEST) and built-in-seli-test (BIST) testing, a reset pin
may be functionally disconnected from the core logic that it
resets 1n normal operation. This happens frequently during
boundary-scan EXTEST testing and BIST testing of the core
logic of the electronic device. This 1s necessary 1n order to
permit the system test circuitry to test various conductor
continuities and to provide stimulation of the core logic
through numerous internal logic states. The resulting logic
state at the end of a test may not have any individual signifi-
cance to the test circuit as long as it corresponds to a correct
response to an essentially random input. The resulting logic
state, however, may have a totally different significance
when the electronic device transitions from a test mode to
normal operation. A random state which 1s an appropriate
response 1n a test mode, may be decoded 1n normal operation
as a very mappropriate command or data output by the elec-
tronic device when a transition 1s made from test mode to
normal operating mode. Thus, there 1s a need to provide an
apparatus and a method for placing the electronic device into
a sale internal logic state whenever any type of testing of
core logic or external connections 1s completed.

Thus, 1t 1s an object of the present invention to provide a
boundary-scan circuit reset input circuit that switches from a
system reset signal to a test reset signal before any other test
signals can be communicated to core logic circuits of the
circuit under test.
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It 1s another object of the present mnvention to provide a
boundary-scan reset input circuit that resets the core logic of
the circuit under test after the test 1s completed and before
the boundary-scan reset input circuit switches from the test
reset signal to a system reset signal.

It 1s a further object of the present invention to provide a
method for providing a test reset signal that resets the circuit
under test to a safe final state after the completion of testing.

SUMMARY OF THE INVENTION

According to one aspect of the invention, the foregoing
objects are achieved by a circuit apparatus providing a reset
signal to core logic of an electronic device. This circuit appa-
ratus includes a storage device for storing a reset control
signal. This storage device has an output for outputting the
reset control signal. Connected to the output of the storage
device 1s a device for logically combining the reset control
signal and a BIST control signal 1nto a reset and-BIST con-
trol signal, which 1s provided at an output thereof. Con-
nected to the output of the logically combining device 1s a
device for controllably switching either a first mnput that 1s
connected to a system reset signal or a second input that 1s
connected through to the output of the logically combining
device. The controllably switching device switches one of
the input signals to an output thereol under control of a
normal-or-test signal that 1s connected to a control mput of
the logically combining device. The output of the controlla-
bly switching device 1s connected to the core logic an pro-
vides the aforementioned reset signal thereto.

According to another aspect of the invention, the forego-
ing objects of the mvention are achieved by providing a
method for resetting core logic circuits connected to a
boundary-scan input circuit in an electronic device including
the steps of asserting a reset signal that resets a boundary-
scan register that has an inverted output that 1s thereby driven
to a logic high level, inverting and logically summing said
logic high level output from said boundary-scan register as
one mput and a BIST control signal as another input to pro-
vide a logic low level output, multiplexing said logic level
low output from said mverting and summing step by means
of a multiplexer to provide a logic low level output of said
multiplexer, and inverting and logically summing said logic
low level output from said multiplexer as one iput and an
external-test control signal as another mput to provide an
internal logic high level and inverting said internal logic high
level to a logic low level for resetting core logic of said
clectronic device.

BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with the appended
claims particularly pointing out and distinctly claiming the
subject matter which 1s regarded as the invention, 1t 1s
believed that the invention will be better understood from the
tollowing detailed description of the i1llustrative embodiment
taken 1n conjunction with the accompanying drawings in
which the FIGURE 1s a block diagram of a boundary-scan
circuit for a reset pin.

(L]
Y

ERRED

DETAILED DESCRIPTION OF A PR
EMBODIMENT

Referring to the FIGURE, there 1s shown a block diagram
of a boundary-scan circuit 10 having a reset mnput pin 11
which 1s connected to a system reset signal (not shown). The
system reset signal 1s typically an active low, which means
that the reset signal 1s asserted when the reset signal 1s at a
low logic level. A system reset signal that 1s an active high
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would require only minor modifications to the circuit 10.
The pin 11 1s connected to a reset input pad 13. This connec-
tion 1s made by the lead frame of the electronic device or
some similar conductor.

The reset input pad 1s connected to one mput of a 2-to-1
multiplexer 15 via line 17. The 2-to-1 multiplexer may be a

type MUX2 as shown 1n NCR ASIC Data Book 1989, pub-
lished by NCR Corporation, Dayton, Ohio.

The 2-to-1 multiplexer 15 selects, 1.e. electronically
switches, the system reset signal (RESET/) on line 17 when
the circuit 10 1s 1n the normal operating mode. This selection
1s controlled by a mode control signal (MODEI). When
MODUEI 1s not asserted, that 1s when 1t 1s at a logic low level,
the 2-to-1 multiplexer 15 selects and switches the system
reset signal through 1ts 1nternal logic devices to 1ts output.
On the other hand, when MODUEI 1s asserted, the signal on
its other 1nput 1s selected and switched through internal logic
devices to its output. This other mput of the 2-to-1 multi-
plexer 15 1s a logical combination of test reset signals, as
will be described below.

The output of 2-to-1 multiplexer 15 1s connected by line
19 to OR gate 21. The OR gate 21 has two mverting inputs
and an inverted output. Thus, OR gate 15 takes each of 1ts
inputs, mverts them, takes a binary sum of the two mverted
input signals to form a result and inverts this result to pro-
vide an output. With such a gate if either iput 1s a logic low
level, the mverted output will be a logic low level. The
inverted output of OR gate 21 1s connected by line 23 to reset
input 25 of the core logic (not shown) of the integrated cir-
cuit which the boundary-scan circuit 10 1s part of. Reset
input 235 receives an active low reset control signal

(INTERNAL RESET/) from OR gate 21 to reset the core
logic circuits 1n either normal operation mode or test opera-
tion mode.

Boundary-scan reset imnput circuit 10, as its name 1mplies,
includes a boundary-scan register circuit 30. The Boundary-
scan register circuit 30 includes a 2-to-1 multiplexer 32 that
1s the same type as the 2-to-1 multiplexer 15 described
above. The 2-to-1 multiplexer 32 has one imput connected by
line 33 to the output signal of 2-to-1 multiplexer 15. The
other mput of 2-to-1 multiplexer 32 is connected by line 34
to an output from a previous boundary-scan register cell (not
shown) 1n a serial boundary-scan chain similar to those
shown 1n IEEE 1149.1. Which input 1s selected and switched
to the output 1s controlled by a shift signal (SHIFT) on the
select mput of 2-to-1 multiplexer 32. The SHIFT signal 1s
connected to the select input by line 35. When SHIFT 1s at a
logic low level, the output of 2-to-1 multiplexer 15 1s
selected as the input of the boundary-scan circuit 30 that 1s
switched to its output. On the other hand, when SHIFT 1s at a
logic lugh level, the output of the previous boundary-scan
register 1s selected as the mput of the boundary-scan circuit
30 and switched to the output of 2-to-1 multiplexer 32. The
output of 2-to-1 multiplexer 32 1s connected by line 36 to a
data mput of type D thp-flop 38. The clock mput of the type
D flip-38 1s connected to the boundary-scan test clock signal,
CLOCKI, by line 37. CLOCKI 1s used to serially clock into
type D tlip-tflop 38 data that is recerved on its data input and
to store this received data within type D flip-flop 38. Thus, in
boundary-scan chain mode, CLOCKI will sample and store
data that 1s serially shifted 1n from a previous boundary-scan
circuit, and when 1t 1s not 1 boundary-scan chain mode,
CLOCKI will sample and store bits that correspond to the
output data levels of 2-to-1 multiplexer 15. Each input that 1s
clocked into type D flip-tlop 38, will be outputted, after a
briel predetermined delay, to the output thereof.

The non-inverted output of type D tlip-tlop 38 1s con-
nected to a data input of a latch 40 by line 39. Latch 40 1s a
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4

type LATRP as shown 1n NCR ASIC Data Book 1989, pub-
lished by NCR Corporation of Dayton, Ohio. The latch 40
has an active low gating mput (G/) that 1s connected by line
42 to a boundary-scan circuit test control signal (UPDATE/).
When UPDATE/ 1s asserted, the output logic level of the
type D flip-tlop 38 is stored into latch 40. An mnverted output
of latch 40 1s connected by line 44 to an OR gate 50 which
will be explained below. The non-mnverted output of type D
tlip-tflop 38 15 also connected by line 45 to a next boundary-
scan register circuit (not shown) to form a boundary-scan
test chain similar to the ones shown in IEEE 1149.1.

Type D flip-tlop 38 and latch 40 each have an asynchro-
nous reset mput (R/) that 1s connected by conductor 46 to an
asynchronous test reset control signal (TRESET/). TRESET/
1s an active low which may be asserted at anytime and 11 1t 1s
asserted, all of the reset-table devices it 1s connected to will
assume the reset state. Specifically, if TRESET/ 1s asserted.,
latch 40 will assume a reset state. In a reset state, the inverted
output of latch 40 will be at a logic high level, the use of
which will be explained below.

OR gate 50 has two 1mverting inputs. One of these 1nvert-
ing 1puts 1s connected by line 44 to the inverted output of
latch 40. The other inverting 1input 1s connected by line 52 to
a run BIST control signal (RUN-BIST/), which 1s an active
low control signal. The output of OR gate 50 1s connected by
line 54 to the other 1input of 2-to-1 multiplexer 15. This 1input
1s selected if the MODFI signal 1s a logic high, which 1s the
MODUEI signal for a test mode. Thus, when MODEI i1s at a
logic high level, the signal at the output of 0R gate 50 is
switched by 2-to-1 multiplexer 15 to 1ts output, transferred
by line 19 to OR gate 21. In such a case, 11 the output of OR
gate 50 15 a logic low level, then the output of OR gate 21
will be a logic low level and the core logic will be asynchro-
nously reset.

The boundary-scan reset input circuit 10 also connects to
an external test reset control signal (EXTEST/) by line 56 to
a second imverting input of OR gate 21. The operation of
boundary-scan reset input circuit 10 1n response to an
asserted EXTEST/ signal 1s explained below.

OPERATION OF THE PREFERRED
EMBODIMENT

In normal operation, EXTEST/ 1s not asserted and
MODEI 1s not asserted. With these conditions, RESET/ 1s
received on pin 11, switched through 2-to-1 multiplexer 15
and propagates through OR gate 21 to provide signal
INTERNAL RESFE'T/ which either resets or does not reset
the core logic of the integrated circuit that the boundary-scan
reset input circuit 10 1s a part of.

In external-test operation, the core logic 1s exercised by
means of boundary-scan circuits (not shown) to induce the
outputs and inputs being tested to transmit and recerve data
from external circuitry (not shown). The test data inputs and
outputs used 1n an external-test may leave the core logic 1n
an undesirable or even hazardous logic condition. To prevent
undesirable and hazardous results upon a return to normal
operation after an external-test operation, EXTEST/ 1s
asserted to a logic low level as any external-test 1s ending.
This logic low level propagates through OR gate 21 to pro-
vide a logic low level as the active low signal INTERNAL
RESET/, which causes the core logic to be reset.

For a BIST test operation, EXTEST/ 1s not asserted so it
has no 1intluence during BIST testing. TRESE'T/, on the other
hand 1s asserted before the start of a BIST test to reset latch
40 to a logic low 1nternal storage state. In the reset state, the
inverted output of latch 40 will be a logic hugh level. BIST
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control signal RUNBIST/ remains negated, 1.e. 1s at a logic
high level, at this time by an external control signal. OR gate
50 with logic high levels mputted on lines 44 and 52 will
invert these levels to logic low levels and OR them to result 1n
a logic low level output on line 54 to 2-to-1 multiplexer 15.
Next, MODEI changes to a logic high level which causes the
output of OR gate 50 to be switched through 2-to-1 multi-
plexer 15 to OR gate 21. The logic low level from OR gate
50 will be inverted twice as 1t propagates through OR gate 21
and result 1n a logic low level outputted as the reset signal
INTERNAL RESET/ of the core logic circuit. This logic low
level causes the core logic to be reset at the beginning of

each BIST test.

After the core logic has been reset, then the BIST control
signal RUNBIST/ 1s asserted, 1.e. driven by a logic low level
by some external signal. This logic low level 1s inverted by
the input of the OR gate 50 to a logic high level and this logic
high provides a logic high level output from OR gate 50 to
the 2-to-1 multiplexer 15. The 2-to-1 multiplexer 15 still has
the output of OR gate 50 switched to 1ts output, so this logic
high level 1s outputted to line 19 by which it 1s mputted to
OR gate 21. Assuming that EXTEST/ 1s not asserted, this
logic high level will propagate through the OR gate 21 and
cause the INTERNAL RESET/ core logic reset signal to be
at a logic high level. With INTERNAL RESET/ at a high
logic level, the BIST test may run without any danger of
being asynchronously reset.

At the completion of the BIST test, RUNBIST/ 1s
asserted, 1.e. driven to a logic high level. OR gate 50 with a
logic high mputted on line 52 and a logic high still inputted
on line 44 causes 1ts output to 2-to-1 multiplexer 15 to be a
logic low level. As previously described, this logic low level
will propagate through OR gate 21 and reset the core logic
again. Next the MODEI signal 1s negated and the 2-to-1
multiplexer switches control of the reset function to normal
system operation. Thus, the core logic 1s reset at the start of
cach BIST test and reset at the completion of each BIST test,
but before normal operation.

Additionally, boundary-scan register circuit 30 provides
access for scan chain sernially shifted data to an mput of OR
gate 50 to provide a reset signal. Then this serial scan path
provides access for typical IEEE 1149.1 boundary scan test
signals. Further, line 33 from the output to 2-to-1 multiplexer
15 to an mput of 2-to-1 multiplexer 32 provides access for
data samples from the reset path to any boundary-scan chain
that boundary-scan test register circuit 30 1s a part of.

It will now be understood that there has been disclosed a
boundary-scan mput circuit for a system reset pin which
provides a means for resetting the core logic to a safe state at
the completion of testing even 11 the system reset input has
been logically disconnected from 1ts mput pin as part of a
boundary-scan or other IEEE 1149.1 test. While the mnven-
tion has been particularly 1llustrated and described with ref-
erence to a preferred embodiment thereof, 1t will be under-
stood by those skilled 1n the art that various changes 1n form,
details, and applications may be made therein, such as
changes from positive logic gates to negative logic gates by
the application ol Boolean algebra. It 1s accordingly
intended that the appended claims shall cover all such
changes 1n form, details and applications which do not
depart from the true spirit and scope of the invention.

What 1s claimed as new and desired to be secured by
Letters Patent of the United States 1s:

1. A circuit apparatus providing a reset signal to core logic
of an electronic device, said circuit apparatus comprising:

storage means for storing and outputting a reset control
signal;
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means for logically combiming said reset control signal
and a built-in-self-test (BIST) control signal into a
reset-and-BIST control signal at an output thereof; and

means for controllably switching either a first input that
[is connected to] receives a system reset signal or a
second input that 1s connected to said output of said
logically combining means to an output [thereof] of
said switching means under control of a normal-or-test
signal that is [connected] propagated to a control input
of said logically combining means; and

said output of said [controllably] switching means is con-

nected to said core logic and provides said reset signal.

2. A circuit apparatus providing a reset signal to core logic

of an electronic device, according to claim 1, wherein said
storage means 1s a transparent latch.

3. A circuit apparatus providing a reset signal to core logic

of an electronic device, according to claim 2, wherein said

logically combining means 1s an OR gate having a plurality
of inverting inputs and a non-inverting output.

4. A circuit apparatus providing a reset signal to core logic
of an electronic device, according to claim 3, wherein said
controllably switching means 1s a 2-to-1 multiplexer.

5. A circuit apparatus providing a reset signal to core logic
ol an electronic device, according to claim 4, wherein said
transparent latch 1s resettable.

6. A circuit apparatus providing a reset signal to core logic
of an electronic device, according to claim 5, wherein [said}
an output of said transparent latch 1s an inverting output.

7. A circuit apparatus providing a reset signal to core logic
of an electronic device, according to claim 1, further com-
prising second means for logically combining said reset sig-
nal output from said output of said controllably switching
means and an external test control signal.

8. A circuit apparatus providing a reset signal to core logic
of an electronic device, according to claim 7, wherein said
second logically combining means 1s an OR gate, said OR
gate having a plurality of inverting inputs and an inverted
output.

9. An input circuit connected to a reset pin of [a] an elec-
tronic device, comprising:

boundary-scan register means for storing a boundary-scan

test information bat;

said boundary-scan register means having an inverted out-
put of the logic level stored therein;

a logical sum means for taking a logical sum of a first
iverting input that 1s connected to said boundary-scan
register means inverted output and a second inverting
input that [is connected to] receives a built-in-self-test
(BIST) control signal and providing a result at an out-
put thereof;

a first 2-to-1 multiplexer having one data mput connected
to said output of said logical sum means, another data
input connected to [the] an input reset pin, a select
input connected to a normal/test pin, and an output that
1s multiplexed to one of said data inputs under the con-
trol of a select signal upon said [select] normal/test pin;

a second logical sum means having a first inverting input
connected to said first 2-to-1 multiplexer output and a
second 1nverting imput connected through an iverter to
an external-test control signal, wherein said second
logical sum means 1s for taking a logical sum of the
inverses of the logic signals on [it] izs two inputs and
iverting the logic sum thereot to provide a reset signal
to core logic connected at an output of said second
logical sum means;

whereby 11 said external-test control signal 1s at a logic
low level, said reset signal to said core logic 1s active
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such that said core logic i1s held reset as long as said
external test control signal is [not] at a logic level other
than said logic low level.

10. An input circuit connected to [a system reset signal] a
reset pin of an electronic device as set forth in claim 9,
turther comprising;:

a second 2-to-1 multiplexer included as part of said
boundary-scan register means having one of its data
inputs connected to a serial data iput, 1ts other data
input connected to said output of said first 2-to-1 multi-
plexer and a select input connected to a shift select
control signal whereby said shift control signal selects
either the serial data mput signal or the output signal of
the first 2-to-1 multiplexer as a logic level to be stored
in said boundary-scan register means.

11. An input circuit connected to [a system reset signal] a
reset pin of a electronic device as set forth 1n claim 9,
wherein 11 said output of said first 2-to-1 multiplexer 1s at a
logic low level, said reset signal to said core logic 1s active
such that said core logic i1s held reset as long as said first
2-to-1 multiplexer output is at a logic low level.

12. An input circuit connected to [a system reset signal] a
reset pin of an electronic device as set forth in claim 11
wherein said boundary-scan register means has an asynchro-
nous reset input that causes said inverted output of said
boundary-scan register means to be a logic high signal 11 said
asynchronous 1nput 1s driven to a logic low level.

13. An input circuit connected to [a system reset signal] a
reset pin ol an electronic device as set forth in claim 9,
wherein said boundary-scan register means includes a type
D thp-flop and a latch with a data input of said latch being
connected to a non-inverted output of said type D flip-flop.

14. An input circuit connected to [a system reset signal] a
reset pin ol an electronic device as set forth in claim 9,
wherein said first logical sum means 1s an OR gate having
inverting inputs and said second logical sum means 1s an OR
gate having inverting inputs and an 1verted output.

15. A method for resetting core logic circuits connected to
a boundary-scan mput circuit 1n an electronic device com-
prising the steps of:

asserting a reset signal that resets a boundary-scan register
that has an inverted output that 1s thereby driven to a
logic high level;

inverting and logically summing said logic high level out-
put from said boundary-scan register as one input and a
built-in-self-test (BIST) control signal as another input
to provide a logic low level output;

multiplexing said logic level low output from said mnvert-
ing and summing step by means of a multiplexer to
provide a logic low level output of said multiplexer; and

inverting and logically summing said logic low level out-
put from said multiplexer as one mput and an external
test control signal as another input to provide an inter-
nal logic high level and mverting said internal logic
high level to a logic low level for resetting core logic of
said electronic device.
16. A method for resetting core logic circuits connected to
boundary-scan 1put circuit 1in an electronic device accord-
ing to claim 15 further comprising the steps of:

asserting the reset signal that resets a boundary-scan reg-
ister that has an iverted output that 1s thereby driven to
a logic high level;

negating the BIST control signal if a BIST test 1s com-
pleted;

inverting and logically summing said logic high level out-
put from said boundary-scan register as one mput and a
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BIST control signal as another iput to provide a logic
low level output;

multiplexing said logic level low output from said invert-
ing and summing step by means of a multiplexer to
provide a logic low level output of said multiplexer;

inverting and logically summing said logic low level out-
put from said multiplexer as one mput and an external
test control signal as another input to provide an inter-
nal logic high level and inverting said internal logic
high level to a logic low level for resetting core logic of
said electronic device; and

multiplexing a logic level from a system reset pin of the
clectronic device to resume normal operation after said
BIST test 1s completed.

17. An electronic device, comprising:

a circuit apparatus providing a rveset signal to core logic
of the electronic device, said circuit apparatus compris-
Ing:

storage means for stoving and outputting a veset control
signal;

means for logically combining said rveset control signal
and a built-in-self-test (BIST) control signal into a
reset-and-BIST control signal at an output thereof; and

means for controllably switching either a first input that
receives a system reset signal or a second input that is
connected to said output of said logically combining
means to an output of said switching means under con-
trol of a normal-or-test signal that is propagated to a
control input of said logically combining means; and

said output of said switching means is connected to said
corve logic and provides said reset signal.
18. An electronic device, comprising:

an input circuit connected to a rveset pin of the electronic
device, comprising:

boundary-scan register means for storving a boundary-
scan test information bit;

said boundary-scan rvegister means having an inverted
output of the logic level stoved thervein;

a logical sum means for taking a logical sum of a first
inverting input that is connected to said boundary-scan
register means inverted output and a second inverting
input that is connected to receive a built-in-self-test
(BIST) control signal and providing a rvesult at an out-
put thereof;

a first 2-to-1 multiplexer having one data input connected
to said output of said logical sum means, another data
input connected to the rveset pin, a select input con-
nected to a normal/test pin, and an output that is multi-
plexed to one of said data inputs under the control of a
select signal upon said select pin; and

a second logical sum means having a first inverting input
connected to said first 2-to-1 multiplexer output and a
second inverting input connected through an inverter to
receive an external-test contvol signal, wherein said
second logical sum means is for taking a logical sum of
the inverse of the logic signals on its two inputs and
inverting the logic sum thereof to provide a veset signal
to core logic connected at an output of said second
logical sum means;

whereby if said external-test control signal is at a logic

low level, said reset signal to said cove logic is active

such that said cove logic is held veset as long as said
external test control signal is not at a logic low level.

19. A circuit apparatus providing a veset signal to core

logic of an electronic device, the civcuit apparatus compris-

Ing:
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storage means for storing and outputting a reset control
signal;
means for logically combining the veset control signal and

a built-in-self-test (BIST) control signal into a reset-
and-BIST control signal at an output thereof; and

means for contrvollably switching either a first input that
receives a system veset signal or the output of the com-
bining means or a second input that is connected to the
output of the combining means to an output of the
switching means under the control of a normal-or-test
signal that is propagated to a control input of the logi-
cally combining means; and

wherein the output of the switching means is connected to

the core logic and provides the veset signal.

20. The circuit apparatus of claim 19, wherein the storage
means is a transpavent latch.

21. The circuit apparatus of claim 20, whervein the com-
bining means is an OR gate having a plurality of inverting
inputs and a non-inverting output.

22. The circuit apparatus of claim 21, wherein the switch-
ing means is a 2-to-1 multiplexer.

23. The circuit apparatus of claim 22, wherein the trans-
parent latch is vesettable.

24. The circuit apparatus of claim 23, wherein an output
of the transparent latch is an inverting output.

25. The circuit apparatus of claim 19, further comprising
second means for combining the veset signal output from the
output of the switching means and an external test control
signal.

26. The circuit apparatus of claim 25, wherein the second
logically combining means is an OR gate, and wherein the
OR gate has a plurality of inverting inputs and an inverted
ouipul.

27. An input circuit connected to a reset pin of an elec-
tronic device, comprising:

boundary-scan register means for storing a boundary-

scan test information bit, wherein the boundary-scan
vegister means has an inverted output of the logic level
stored therein;

a first logical sum means for taking a logical sum of a first
inverting input connected to the inverted output of the
boundary-scan register means and a second inverting
input that veceives a built-in-self-test (BIST) control

signal and providing a result at an output thereof;

a first 2-to-1 multiplexer having one data input connected
to the output of the first logical sum means, another
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data input connected to an input reset pin, a select input
connected to a normal/test pin and configured to
receive a novmal/test signal, and an output that is mul-
tiplexed to one of the data inputs under the control of
the normal/test signal;

a second logical sum means having a first inverting input
connected to the first 2-to-1 multiplexer output and a
second inverting input connected through an inverter to
an external-test control signal, wherein the second logi-
cal sum means takes a logical sum of the inverses of the
logic signals on its two inputs and inverts the logic sum
thereof to output a reset signal to core logic connected
to an output of the second logical sum means;

wherein when the external-test control signal is at a logic
low level, the outputted reset signal to the core logic is
active such that the core logic is held reset as long as
the external test contvol signal is at a logic level other
than the logic low level.

28. The input circuit of claim 27, further comprising a
second 2-to-1 multiplexer, included as part of the boundary-
scan register means, having one data input connected to a
serial data input, another data input connected to the output
of the first 2-to-1 multiplexer, and a select input that veceives
a shift select control signal, wherein the shift control signal
selects either the serial data input signal or the output signal
of the first 2-to-1 multiplexer as a logic level to be stored in
the boundary-scan register means.

29. The input circuit of claim 27, wherein when the output
of the first 2-to-1 multiplexer is at a logic low level, the
outputted reset signal is active such that said corve logic is
held reset as long as the first 2-to-1 multiplexer output is at a
logic low level.

30. The input circuit of claim 29, wherein the boundary-
scan register means has an asynchronous veset input that
causes the inverted output of the boundary-scan register
means to be a logic high signal when the asynchronous input
is driven to a logic low level.

31. The input circuit of claim 27, wherein the boundary-
scan rvegister means includes a type D flip-flop and a latch,
and wherein a data input of the latch is connected to a non-
inverted output of the type D flip-flop.

32. The input circuit of claim 27, wherein the first logical
sum means is an OR gate having inverting inputs and the
second logical sum means is an OR gate having inverting
inputs and an inverted output.
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