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1. 

DEVICE AND METHOD FOR GENERATING 
INPUT CONTROL SIGNALS OF A 

SERALIZED COMPRESSED SCAN CIRCUIT 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application claims the priority benefit of Taiwan 
application serial no. 102127222, filed on Jul. 30, 2013. The 
entirety of the above-mentioned patent application is hereby 
incorporated by reference herein and made a part of this 
specification. 

TECHNICAL FIELD 

The disclosure relates to a device and a method for 
generating input control signals of a serialized compressed 
scan circuit. 

BACKGROUND 

More and more transistors are integrated in a single chip 
as the complexity of a circuit design growing, it not only 
increases the execution time of a scan test for a chip but also 
its test cost. Therefore, a serialized compressed scan archi 
tecture (SCSA) with a lot of scan chains but limited test 
inputs and outputs has been widely used in an integrated 
circuit (IC) as a design-for-testability (DFT) feature. By 
increasing the number of Scan chains of a circuit, the scan 
chain length is decreased, which causes the testing time 
decreased. A test data compressed circuit is further used to 
reduce test data volume, so as to decrease the test cost. 
However, since a circuit design complied with a standard 
test interface has been widely implemented for test integra 
tion of an IC, it is difficult to directly implement the test 
integration of the ICs for the SCSA of a non-standard test 
interface. 

SUMMARY 

The present disclosure provides an integrated circuit 
device, configured to generate input control signals of a 
serialized compressed scan circuit. The integrated circuit 
device includes a clock input port, a state enable bus, a 
control signal generating device and a clock gating device. 
The clock input port is configured to receive a test clock 
signal. The state enable bus is configured to receive at least 
one state enable signal. The control signal generating device 
is configured to receive the state enable signal of the state 
enable bus and the test clock signal, and correspondingly 
generates a shift enable signal, a capture enable signal and 
a strobe signal. The clock gating device is coupled to the 
control signal generating device and receives the shift enable 
signal, the capture enable signal and the Strobe signal. When 
the shift enable signal is enabled, the clock gating device 
controls the test clock signal as a serialized scan clock 
signal. When the strobe signal or the capture enable signal 
is enabled, the clock gating device controls the test clock 
signal as a scan clock signal. Wherein, the input control 
signals include the serialized scan clock signal and the scan 
clock signal. 
The present disclosure provides a method for generating 

input control signals of a serialized compressed scan circuit. 
The method comprises: generating a shift enable signal, a 
capture enable signal and a strobe signal according to at least 
one state enable signal transmitted from a state enable bus 
and a test clock signal transmitted from a clock input port; 
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2 
controlling the test clock signal as a serialized scan clock 
signal when the shift enable signal is enabled; and control 
ling the test clock signal as a scan clock signal when the 
strobe signal or the capture enable signal is enabled. 
Wherein, the input control signals include the serialized scan 
clock signal and the scan clock signal. 

Several exemplary embodiments accompanied with fig 
ures are described in detail below to further describe the 
disclosure in details. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings are included to provide a 
further understanding, and are incorporated in and constitute 
a part of this specification. The drawings illustrate exem 
plary embodiments and, together with the description, serve 
to explain the principles of the disclosure. 

FIG. 1 illustrates an integrated circuit/chip according to 
an embodiment of the disclosure. 

FIG. 2 is a state diagram of the integrated circuit device 
of FIG. 1 according to an embodiment of the disclosure. 

FIG. 3 illustrates the integrated circuit device of FIG. 1 
according to an embodiment of the disclosure. 

FIG. 4 illustrates the control signal generating device of 
FIG. 3 according to an embodiment of the disclosure. 

FIG. 5 illustrates the logic operation circuit of FIG. 4 
according to an embodiment of the disclosure. 

FIG. 6 illustrates the clock gating device of FIG. 3 
according to another embodiment of the disclosure. 

FIG. 7 is a state timing of the state enable bus State En 
able Bus of an embodiment of the disclosure. 

FIG. 8 is a signal waveform diagram of executing a scan 
chain test on the serialized compressed scan circuit of FIG. 
1 according to an embodiment of the disclosure. 

FIG. 9 illustrates the logic operation circuit of FIG. 4 
according to another embodiment of the disclosure. 

FIG. 10 is a signal waveform diagram of executing a scan 
chain test on the serialized compressed scan circuit of FIG. 
1 according to an embodiment of the disclosure. 

FIG. 11 illustrates the control signal generating device of 
FIG. 3 according to another embodiment of the disclosure. 

FIG. 12 illustrates the logic operation circuit of FIG. 11 
according to an embodiment of the disclosure. 

FIG. 13 is a signal waveform diagram of executing a scan 
chain test on the serialized compressed scan circuit of FIG. 
1 according to an embodiment of the disclosure. 

FIG. 14 illustrates the logic operation circuit of FIG. 11 
according to another embodiment of the disclosure. 

FIG. 15 is a signal waveform diagram of executing a scan 
chain test on the serialized compressed scan circuit of FIG. 
1 according to another embodiment of the disclosure. 

FIG. 16 illustrates the logic operation circuit of FIG. 11 
according to another embodiment of the disclosure. 

FIG. 17 is a signal waveform diagram of executing a scan 
chain test on the serialized compressed scan circuit of FIG. 
1 according to another embodiment of the disclosure. 

FIG. 18 illustrates an integrated circuit according to 
another embodiment of the disclosure. 

FIG. 19 illustrates a serialized compressed scan signal 
generator of FIG. 18 according to an embodiment of the 
disclosure. 

FIG. 20 illustrates a serialized compressed scan signal 
generator of FIG. 19 according to another embodiment of 
the disclosure. 

FIG. 21 illustrates a serialized compressed scan signal 
generator of FIG. 19 according to another embodiment of 
the disclosure. 
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FIG. 22 illustrates a serialized compressed scan signal 
generator of FIG. 19 according to another embodiment of 
the disclosure. 

FIG. 23 illustrates a serialized compressed scan signal 
generator of FIG. 19 according to another embodiment of 
the disclosure. 

FIG. 24 illustrates a serialized compressed scan signal 
generator of FIG. 19 according to another embodiment of 
the disclosure. 

DETAILED DESCRIPTION OF DISCLOSED 
EMBODIMENTS 

FIG. 1 illustrates an integrated circuit 100 according to an 
embodiment of the disclosure. The integrated circuit 100 
includes a serialized compressed scan circuit 110, an inte 
grated circuit device 190 and a test access port (TAP) 150. 
The integrated circuit 100 may be coupled to a test equip 
ment (not shown) through the TAP 150, and receives a test 
data input signal TDI, a test clock signal TCK and a test 
mode selection signal TMS from the test equipment, and 
provides a test result data output signal TDO to the test 
equipment. The test data input signal TDI, the test clock 
signal TCK and the test mode selection signal TMS could be 
compliant to IEEE 1149.1 standard. The integrated circuit 
device 190 generates input control signals of the serialized 
compressed scan circuit 110. In the present embodiment, the 
input control signals of the serialized compressed scan 
circuit 110 include a shift enable signal SE, a strobe signal 
Strobe, a serialized scan clock signal SSC and a scan clock 
signal SC. The integrated circuit device 190 could control all 
or part of the test clock signal TCK as the serialized scan 
clock signal SSC. The integrated circuit device 190 could 
gate all or part of the test clock signal TCK as the scan clock 
signal SC. Moreover, the test data input signal TDI of the 
TAP150 could be coupled to the serialized compressed scan 
circuit 110 to serve as a serialized scan data input signal SSI, 
and a serialized scan data output signal SSO of the serialized 
compressed scan circuit 110 could be serve as the test result 
data output signal TDO of the TAP 150. 

In the present embodiment of FIG. 1, the serialized 
compressed scan circuit 110 includes a deserializer 112, a 
decompressor 114, circuits under test with parallel scan 
chains 116, a compressor 115 and a serializer 113, where the 
deserializer 112 could be a serial to parallel converter, and 
the serializer 113 could be a parallel to serial converter. The 
deserializer 112 converts the serially input (i.e. input in a 
serial mode) serialized scan data input signal SSI into data 
D1 having a plurality of bits according to the serialized scan 
clock signal SSC received from the integrated circuit device 
190. In an embodiment, the serialized scan data input signal 
SSI could be compressed test data. The decompressor 114 
decompresses the data D1 to generate a plurality of batches 
of data D2. The circuits under test with parallel scan chains 
116 includes parallel scan chain (PSC) circuits 117, where 
when the scan test is performed, each of the PSC circuit 117 
receives the data D2 according to the scan clock signal SC 
and the shift enable signal SE received from the integrated 
circuit device 190, and generates data D3 after the scan test. 
The operation of the PSC circuit 117 relates to a common 
digital integrated circuit scan test method. For example, each 
of the PSC circuits 117 receives one bit of the data D2 in 
response to the scan clock signal SC, i.e. the scan chain scan 
and shift one bit. The compressor 115 compresses a plurality 
batches of the data D3 received from the circuits under test 
with parallel scan chains 116 to generate data D4 having a 
plurality of bits. In an embodiment, the data D3 could be a 

5 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
test result, and the data D4 could be a compressed test result. 
Then, the serializer 113 converts the data D4 into the 
serialized scan data output signal SSO according to the 
serialized scan clock signal SSC and the strobe signal Strobe 
generated by the integrated circuit device 190. Therefore, 
the test equipment could determine whether the circuit under 
test (i.e. the integrated circuit 100) with parallel scan chains 
116 is good or bad according to the test result data output 
signal TDO which is coupled to the serialized scan data 
output signal SSO. 

FIG. 2 is a state diagram of the integrated circuit device 
190 of FIG. 1 according to an embodiment of the disclosure, 
in which the state of the integrated circuit device 190 is 
compliant to the IEEE 1149.1 test standard. The integrated 
circuit device 190 could change its state value thereof 
according to the test mode selection signal TMS received 
from the TAP 150. Generally, a standard TAP state machine 
is composed of a 4-bit state register where a logic value of 
the state register represents the current state of the TAP state 
machine. First, the test mode selection signal TMS deter 
mines whether the TAP state machine of the integrated 
circuit device 190 remains in a test-logic-reset state S202 
(TMS=1) or enters a run-test/idle state S204 (TMS-0). 
Under the test-logic-reset state S202 and the run-test/idle 
state S204, all of test data registers (for example, a bypass 
register, a boundary scan register, and user-defined data 
registers) are not activated. Then, when the test mode 
selection signal TMS is high (TMS=1), the integrated circuit 
device 190 enters a select-data-register-scan (select-DR 
scan) state S206 from the run-test/idle state S204. Other 
wise, the integrated circuit device 190 remains in the run 
test/idle state S204. Thereafter, when the test mode selection 
signal TMS is low (TMS-0), the integrated circuit device 
190 enters a capture-data-register (capture-DR) state S208 
from the select-DR-scan state S206. 

Then, when the test mode selection signal TMS is low, the 
integrated circuit device 190 enters a shift-data-register 
(shift-DR) state S210 from the capture-DR state S208. 
Otherwise, the integrated circuit device 190 enters an exit 1 
data-register (exit 1-DR) state S212 from the capture-DR 
State S208. 
When the integrated circuit device 190 is in the shift-DR 

state S210, if the test mode selection signal TMS is low, the 
integrated circuit device 190 remains in the shift-DR state 
S210. Otherwise (TMS=1), integrated circuit device 190 
enters the exit 1-DR state S212 from the shift-DR state S210. 
When the integrated circuit device 190 is in the exit 1-DR 

state S212, if the test mode selection signal TMS is low, the 
integrated circuit device 190 enters a pause-data-register 
(pause-DR) state S214 from the exit 1-DR state S212. Oth 
erwise (TMS=1), the integrated circuit device 190 enters the 
update-data-register (update-DR) state S218 from the exit 1 
DR State S212. 
When the integrated circuit device 190 is in the pause-DR 

state S214, if the test mode selection signal TMS is low, the 
integrated circuit device 190 remains in the pause-DR state 
S214. Otherwise (TMS=1), the integrated circuit device 190 
enters an exit2-data-register (exit 2-DR) state S216 from the 
pause-DR state S214. 

Then, when the test mode selection signal TMS is low, the 
integrated circuit device 190 returns to the shift-DR state 
S210 from the exit2-DR state S216. Otherwise (TMS=1), 
the integrated circuit device 190 enters the update-DR state 
S218 from the exit 2-DR state S216. Then, when the test 
mode selection signal TMS is low, the integrated circuit 
device 190 returns to the run-test/idle state S204 from the 
update-DR state S218. Otherwise (TMS=1), the integrated 
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circuit device 190 returns to the select-DR-scan state S206 
from the update-DR state S218. 

Moreover, when the integrated circuit device 190 is in the 
select-DR-scan state S206, and if the test mode selection 
signal TMS is high (TMS=1), the integrated circuit device 
190 enters a select-instruction-register-scan (select-IR-scan) 
state S256 from the select-DR-scan state S206. Then, when 
the test mode selection signal TMS is high, the integrated 
circuit device 190 returns to the test-logic-reset state S202 
from the select-IR-scan state S256. Conversely, when the 
test mode selection signal TMS is low, the integrated circuit 
device 190 enters a capture-instruction-register (capture-IR) 
state S258 from the select-IR-scan state S256. Then, when 
the test mode selection signal TMS is low, the integrated 
circuit device 190 enters a shift-instruction-register (shift 
IR) state S260 from the capture-IR state S258. Otherwise 
(TMS=1), the integrated circuit device 190 enters an exit 1 
instruction-register (exit 1-IR) state S262 from the capture 
IR State S258. 
When the integrated circuit device 190 is in the shift-IR 

state S260, if the test mode selection signal TMS is low, the 
integrated circuit device 190 remains in the shift-IR state 
S260. Otherwise (TMS=1), the integrated circuit device 190 
enters the exit 1-IR State S262 from the shift-IR State S260. 
When the integrated circuit device 190 is in the exit 1-IR 
state S262, if the test mode selection signal TMS is low, the 
integrated circuit device 190 enters a pause-instruction 
register (pause-IR) state S264 from the exit 1-IR state S262. 
Otherwise (TMS=1), the integrated circuit device 190 enters 
an update-instruction-register (update-IR) state S268 from 
the exit 1-IR state S262. When the integrated circuit device 
190 is in the pause-IR state S264, if the test mode selection 
signal TMS is low, the integrated circuit device 190 remains 
in the pause-IR state S264. Otherwise (TMS=1), the inte 
grated circuit device 190 enters an exit2-instruction-register 
(exit2-IR) state S266 from the pause-IR state S264. Then, 
when the test mode selection signal TMS is low, the inte 
grated circuit device 190 returns to the shift-IR state S260 
from the exit2-IR state S266. Otherwise (TMS=1), the 
integrated circuit device 190 enters the update-IR state S268 
from the exit2-IR state S266. Thereafter, when the test mode 
selection signal TMS is low, the integrated circuit device 
190 returns to the run-test/idle state S204 from the update-IR 
state S268. Otherwise (TMS=1), the integrated circuit 
device 190 returns to the select-DR-scan state S206 from the 
update-IR state S268. 

FIG.3 illustrates the integrated circuit device 190 of FIG. 
1 according to an embodiment of the disclosure. The inte 
grated circuit device 190 includes a state enable bus 
State Enable Bus, a control signal generating device 310 
and a clock gating device 320. The state enable bus 
State Enable Bus receives/transmits at least one state 
enable signal. The control signal generating device 310 is 
coupled to the state enable bus State Enable Bus for receiv 
ing the state enable signal. The control signal generating 
device 310 receives the test clock signal TCK, and corre 
spondingly generates a shift enable signal Shift en, a cap 
ture enable signal Capture en and a strobe signal Strobe 
according to the state enable signals on the state enable bus 
State Enable Bus. In the present embodiment of FIG. 3, the 
shift enable signal Shift en is outputted to the serialized 
compressed scan circuit 110 to serve as the shift enable 
signal SE. 
The clock gating device 320 is coupled to the control 

signal generating device 310 for receiving the shift enable 
signal Shift en, the capture enable signal Capture en and 
the strobe signal Strobe. The clock gating device 320 
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6 
receives and controls the test clock signal TCK as the 
serialized scan clock signal SSC when the shift enable signal 
Shift en is enabled. The clock gating device 320 controls the 
test clock signal TCK as the scan clock signal SC when the 
strobe signal Strobe or the capture enable signal Capture en 
is enabled. 

FIG. 4 illustrates the control signal generating device 310 
of FIG.3 according to an embodiment of the disclosure. The 
control signal generating device 310 includes a logic opera 
tion circuit 450, a first negative edge-triggered register 413. 
a second negative edge-triggered register 414 and a third 
negative edge-triggered register 415. The logic operation 
circuit 450 is coupled to the state enable bus State 
Enable Bus for receiving the state enable signal. For 
example, the logic operation circuit 450 may receive an 
exit 1-data-register (exit 1-DR) state enable signal, an exit 2 
data-register (exit 2-DR) state enable signal, a shift-data 
register (shift-DR) state enable signal, a pause-data-register 
(pause-DR) state enable signal and/or a capture-data-register 
(capture-DR) state enable signal from the state enable bus 
State Enable Bus. According to the State enable signals of 
the state enable bus State Enable Bus, the logic operation 
circuit 450 correspondingly generating a first logic signal 
LS1, a second logic signal LS2 and a third logic signal LS3. 

In the present embodiment of FIG. 4, the registers 413. 
414 and 415 may be flip-flops (FFs). The input terminal of 
the first negative edge-triggered register 413 is coupled to 
the logic operation circuit 450 for receiving the first logic 
signal LS1. The negative edge-triggered terminal of the first 
negative edge-triggered register 413 is coupled to the test 
clock signal TCK. The output terminal of the first negative 
edge-triggered register 413 is coupled to the clock gating 
device 320 for providing the shift enable signal Shift en. 
The input terminal of the second negative edge-triggered 
register 414 is coupled to the logic operation circuit 450 for 
receiving the second logic signal LS2. The negative edge 
triggered terminal of the second negative edge-triggered 
register 414 is coupled to the test clock signal TCK. The 
output terminal of the second negative edge-triggered reg 
ister 414 is coupled to the clock gating device 320 for 
providing the strobe signal Strobe. The input terminal of the 
third negative edge-triggered register 415 is coupled to the 
logic operation circuit 450 for receiving the third logic 
signal LS3. The negative edge-triggered terminal of the third 
negative edge-triggered register 415 is coupled to the test 
clock signal TCK. The output terminal of the third negative 
edge-triggered register 415 is coupled to the clock gating 
device 320 for providing the capture enable signal Captu 

C. 

In some embodiments, the logic operation circuit 450 may 
enable the first logic signal LS1 when the exit 1-DR state 
enable signal Exit 1-DR, the exit 2-DR state enable signal 
Exit 2-DR, the shift-DR state enable signal Shift-DR or the 
pause-DR state enable signal Pause-DR is enabled. The 
logic operation circuit 450 may enable the second logic 
signal LS2 when the exit 1-DR state enable signal Exit 1-DR 
or the exit 2-DR state enable signal Exit 2-DR is enabled. The 
logic operation circuit 450 may enable the third logic signal 
LS3 when the capture-DR state enable signal Capture-DR is 
enabled. 

FIG. 5 illustrates the logic operation circuit 450 of FIG. 4 
according to an embodiment of the disclosure. The logic 
operation circuit 450 includes an OR gate 510, an OR gate 
520 and a wire 530. The first input terminal of the OR gate 
510 is coupled to the state enable bus State Enable Bus for 
receiving the shift-DR state enable signal Shift-DR. The 
second input terminal of the OR gate 510 is coupled to the 
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state enable bus State Enable Bus for receiving the pause 
DR state enable signal Pause-DR. The output terminal of the 
OR gate 510 generates the first logic signal LS 1 to the input 
terminal of the first negative edge-triggered register 413. 
The first input terminal of the OR gate 520 is coupled to the 
state enable bus State Enable Bus for receiving the exit 1 
DR state enable signal Exit 1-DR. The second input terminal 
of the OR gate 520 is coupled to the state enable bus 
State Enable Bus for receiving the exit 2-DR state enable 
signal Exit 2-DR. The output terminal of the OR gate 520 is 
coupled to the third input terminal of the OR gate 510 and 
the input terminal of the second negative edge-triggered 
register 414 for generating/providing the second logic signal 
LS2. The first terminal of the wire 530 is coupled to the state 
enable bus State Enable Bus for receiving the capture-DR 
state enable signal Capture-DR. The second terminal of the 
wire 530 outputs the capture-DR state enable signal Cap 
ture-DR to serve as the third logic signal LS3. 

FIG. 6 illustrates the clock gating device 320 of FIG. 3 
according to an embodiment of the disclosure. The clock 
gating device 320 includes an OR gate 421, a AND gate 422 
and a AND gate 423. The first input terminal of the OR gate 
421 is coupled to the control signal generating device 310 
for receiving the signal Strobe. The second input terminal of 
the OR gate 421 is coupled to the control signal generating 
device 310 for receiving the signal Capture en. The first 
input terminal of the AND gate 422 is coupled to the output 
terminal of the OR gate 421. The second input terminal of 
the AND gate 422 is coupled to the test clock signal TCK. 
The output terminal of the AND gate 422 generates the scan 
clock signal SC to the serialized compressed scan circuit 
110. The first input terminal of the AND gate 423 is coupled 
to the control signal generating device 310 for receiving the 
shift enable signal shift en. The second input terminal of the 
AND gate 423 is coupled to the test clock signal TCK. The 
output terminal of the AND gate 423 generates the serialized 
scan clock signal SSC to the serialized compressed scan 
circuit 110. 

FIG. 7 is a state timing of the state enable bus State En 
able Bus of an embodiment of the disclosure. Referring to 
FIG. 1, FIG. 2, and FIG. 7, when the integrated circuit 
device 190 enters the capture-DR state S208, the capture 
DR state enable signal Capture-DR is transited from low to 
high, and the other state enable signals of the state enable 
bus State Enable Bus are still remained low. Then, when 
the integrated circuit device 190 enters the shift-DR state 
S210 from the capture-DR state S208, the capture-DR state 
enable signal Capture-DR is transited from high to low, and 
the shift-DR state enable signal Shift-DR is transited from 
low to high, and the others are deduced by analogy. In 
another embodiment, a polarity of the state enable bus 
State Enable Bus is reversed, namely, when the integrated 
circuit device 190 enters the capture-DR state S208, the 
capture-DR state enable signal Capture-DR is transited from 
high to low, and the other state enable signals are remained 
at high, and the others are deduced by analogy. 

FIG. 8 is a signal waveform diagram of executing a scan 
chain test on the serialized compressed scan circuit 110 of 
FIG. 1 according to an embodiment of the disclosure. In 
FIG. 8, state transition of the integrated circuit device 190 
compliant to the IEEE 1149.1 test standard (for example, the 
TAP state transitions as FIG. 2). Referring to FIG. 2, FIG.3, 
FIG. 4, FIG. 5, FIG. 6 and FIG. 8, in the present embodi 
ment, the state of the integrated circuit device 190 is 
sequentially transited from the test-logic-reset state S202, 
the run-test/idle state S204, and the select-DR-scan state 
S206 into the select-IR-scan state S256. After the instruction 
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8 
is loaded into the instruction register of the integrated circuit 
device 190, the state of the integrated circuit device 190 is 
returned to the select-DR-scan state S206 and then transited 
into the capture-DR state S208. 
When the state of the integrated circuit device 190 is the 

capture-DR state S208, the TAP state machine of the inte 
grated circuit device 190 enables the capture-DR state 
enable signal Capture-DR of the state enable bus State En 
able Bus. The control signal generating device 310 and the 
clock gating device 320 generates the scan clock signal SC 
according to the capture-DR state enable signal Capture-DR 
and the test clock signal TCK. Then, the state of the 
integrated circuit device 190 enters the shift-DR state S210 
from the capture-DR state S208. When the state of the 
integrated circuit device 190 is the shift-DR state S210, the 
TAP state machine of the integrated circuit device 190 
enables the shift-DR state enable signal Shift-DR of the state 
enable bus State Enable Bus, such that the shift enable 
signal SE is transited from low to high. Moreover, the 
decompressor 114 outputs the test data D2 to the PSC 
circuits 117, where the compressed test data (SSI) is serially 
input to the deserializer 112, and the serializer 113 serially 
outputs the compressed test result (SSO). Then, the TAP 
state machine of the integrated circuit device 190 remains in 
the shift-DR state S210 until TMS transits to high, and then 
the TAP state machine of the integrated circuit device 190 
transits to the exit 1-DR state S212. 
When the state of the integrated circuit device 190 is the 

exit 1-DR state S212, the TAP state machine of the integrated 
circuit device 190 enables the exit 1-DR state enable signal 
Exit 1-DR of the state enable bus State Enable Bus, such 
that the OR gate 520 output high. The second negative 
edge-triggered register 414 transits the signal Strobe to high 
according to output of the OR gate 520 and the test clock 
signal TCK. Therefore, the decompressor 114 outputs the 
test data D2 to the PSC circuits 117, and the next compressed 
test data (SSI) is serially input to the deserializer 112, where 
the serializer 113 serially outputs the compressed test result 
(SSO). Then, the state of the integrated circuit device 190 
transits to the pause-DR state S214 or the update-DR state 
S218 from the exit 1-DR state S212. When the State of the 
integrated circuit device 190 is the pause-DR state S214, the 
TAP state machine of the integrated circuit device 190 
enables the pause-DR state enable signal Pause-DR of the 
state enable bus State Enable Bus, such that the shift enable 
signal SE remains in the high logic level. Then, the state of 
the integrated circuit device 190 remains in the pause-DR 
state S214 until TMS transits to high, and then the state of 
the integrated circuit device 190 enters the exit 2-DR state 
S216. 
When the state of the integrated circuit device 190 is the 

exit 2-DR state S216, the TAP state machine of the integrated 
circuit device 190 enables the exit 2-DR state enable signal 
Exit 2-DR of the state enable bus State Enable Bus, such 
that the OR gate 520 output high. The second negative 
edge-triggered register 414 transits the signal Strobe from 
low to high according to output of the OR gate 520 and the 
test clock signal TCK. the AND gate 422 controls the test 
clock signal TCK as the scan clock signal SC to the PSC 
circuits 117 of FIG. 1 when the signal Strobe is enabled. 
Therefore, the decompressor 114 outputs the test data D2 to 
the PSC circuits 117, and the next compressed test data (SSI) 
is serially input to the deserializer 112, where the serializer 
113 serially outputs the compressed test result (SSO). Then, 
the State value TSM is transited to the shift-DR state S210 
or the update-DR state S218 from the exit2-DR state S216. 
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When the state of the integrated circuit device 190 is the 
shift-DR state S210, the TAP state machine of the integrated 
circuit device 190 enables the shift-DR state enable signal 
Shift-DR of the state enable bus State Enable Bus, such 
that the shift enable signal SE remains high. Then, the 
integrated circuit device 190 remains in the shift-DR state 
S210 until the integrated circuit device 190 enters the 
exit 1-DR state S212. When the state of the integrated circuit 
device 190 is the exit 1-DR state S212, the TAP state 
machine of the integrated circuit device 190 enables the 
exit 1-DR state enable signal Exit 1-DR coupled to the OR 
gate 520 for enabling the scan clock signal SC and the strobe 
signal Strobe. Then, the state of the integrated circuit device 
190 is transited from the exit 1-DR state S212 or the exit 2 
DR state S216 to the update-DR state S218. Then, the state 
of the integrated circuit device 190 is transited from the 
update-DR state S218 to the select-DR-scan state S206. 
Finally, the state of the integrated circuit device 190 is 
transited from the select-DR-scan state S206 to the capture 
DR state S208, such that the test result is captured to the PSC 
circuits 117 of the serialized compressed scan circuit 110 of 
FIG 1. 

Similarly, when the state of the integrated circuit device 
190 is transited from the exit 1-DR state S212 (or the 
exit2-DR state S216) to the update-DR state S218, the TAP 
state machine of the integrated circuit device 190 does not 
enable any one of the shift-DR state enable signal Shift-DR, 
the pause-DR state enable signal Pause-DR, the exit 1-DR 
state enable signal Exit 1-DR and the exit 2-DR state enable 
signal Exit2-DR. Therefore, the shift enable signal SE is 
transited from high to low. In detail, the test equipment (not 
shown) could transmit an instruction during a time period P1 
through the TAP (for example, the TAP150 of FIG. 1) of the 
integrated circuit. Then, the integrated circuit device 190 
performs a scan shift operation during a time period P2 to 
transmit the test data to the PSC circuits 117 of the serialized 
compressed scan circuit 110 of FIG. 1, and meanwhile 
outputs the test result data stored in the serialized com 
pressed scan circuit 110 of FIG. 1. Then, during a time 
period P3, the test result of the circuit under test is captured 
and stored in the PSC circuits 117 of the serialized com 
pressed scan circuit 110 of FIG.1. Moreover, during the time 
period P2, the state of the integrated circuit device 190 could 
be returned to the shift-DR state S210 from the exit 2-DR 
state S216 to continue the scan shift operation until trans 
mission of the test data to the PSC circuits 117 of the 
serialized compressed scan circuit 110 of FIG. 1 is com 
pleted. Now, the state of the integrated circuit device 190 is 
transited from the exit 1-DR state S212 (or the exit 2-DR state 
S216) to the update-DR state S218, and is returned to the 
capture-DR state S208 from the select-DR-scan state S206, 
so as to output the test result during a time period P3. 

FIG. 9 illustrates the logic operation circuit 450 of FIG. 4 
according to another embodiment of the disclosure. The 
logic operation circuit 450 of FIG. 9 includes a NOR gate 
910, a flip-flop (FF) 920, an NOR gate 930 and an OR gate 
940. The inverting input terminal of the NOR gate 910 is 
coupled to the state enable bus State Enable Bus for receiv 
ing the pause-DR state enable signal Pause-DR. The non 
inverting input terminal of the NOR gate 910 is configured 
to receive the test mode selection signal TMS from the TAP 
150. The input terminal of the flip-flop 920 is coupled to the 
output terminal of the NOR gate 910. The positive edge 
triggered terminal of the flip-flop 920 is coupled to the test 
clock signal TCK. The output terminal of the flip-flop 920 
provides the third logic signal LS3 to the third negative 
edge-triggered register 415. The inverting input terminal of 

5 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

10 
the NOR gate 930 is coupled to the state enable bus 
State Enable Bus for receiving the pause-DR state enable 
signal Pause-DR. The non-inverting input terminal of the 
NOR gate 930 is coupled to the output terminal of the 
flip-flop 920. The output terminal of the NOR gate 930 
provides the second logic signal LS2 to the second negative 
edge-triggered register 414. The first input terminal of the 
OR gate 940 is coupled to the output terminal of the NOR 
gate 930. The second input terminal of the OR gate 940 is 
coupled to the state enable bus State Enable Bus for receiv 
ing the shift-DR state enable signal Shift-DR. The third 
input terminal of the OR gate 940 is coupled to the state 
enable bus State Enable Bus for receiving the exit 1-DR 
state enable signal Exit 1-DR. The fourth input terminal of 
the OR gate 940 is coupled to the state enable bus State En 
able Bus for receiving the exit2-DR state enable signal 
Exit 2-DR. The output terminal of the OR gate 940 provides 
the first logic signal LS1 to the first negative edge-triggered 
register 413. 

FIG. 10 is a signal waveform diagram of executing a scan 
chain test on the serialized compressed scan circuit 110 of 
FIG. 1 according to an embodiment of the disclosure. In 
FIG. 10, state transition of the integrated circuit device 190 
compliant to the IEEE 1149.1 test standard (for example, the 
TAP state transitions as FIG. 2). Referring to FIG. 2, FIG.3, 
FIG. 4, FIG. 6, FIG. 9 and FIG. 10, in the present embodi 
ment, the state of the integrated circuit device 190 is 
sequentially transited from the test-logic-reset state S202, 
the run-test/idle state S204, and the select-DR-scan state 
S206 to the select-IR-scan state S256. After the instruction 
is loaded to the instruction register of the integrated circuit 
device 190, the state of integrated circuit device 190 returns 
to the select-DR-scan state S206 and then transits to the 
shift-DR state S210 through the capture-DR state S208. 
When the state of the integrated circuit device 190 is the 
shift-DR state S210, the TAP state machine of the integrated 
circuit device 190 enables the shift-DR state enable signal 
Shift-DR on the state enable bus State Enable Bus, and the 
shift enable signal SE is transited from low to high. Then, 
the integrated circuit device 190 remains in the shift-DR 
state S210 until the test mode select signal TMS is high and 
then enters the exit 1-DR state S212. When the state of the 
integrated circuit device 190 is the exit 1-DR state S212, the 
TAP state machine of the integrated circuit device 190 
enables the exit 1-DR state enable signal Exit 1-DR on the 
state enable bus State Enable Bus, such that the shift enable 
signal SE remains in high. Then, the state of the integrated 
circuit device 190 is transited from the exit 1-DR state S212 
to the pause-DR state S214. 
When the state of the integrated circuit device 190 is the 

pause-DR state S214, the TAP state machine of the inte 
grated circuit device 190 enables the pause-DR state enable 
signal Pause-DR on the state enable bus State Enable Bus 
and the strobesignal Strobe, while the shift enable signal SE 
remains in high. Then, when the test mode selection signal 
TMS is high, and the TAP state machine is transited from the 
pause-DR state S214 to the exit2-DR state S216, the TAP 
state machine enables the exit 2-DR state enable signal 
Exit 2-DR on the state enable bus State Enable Bus, while 
the shift enable signal SE remains in high. Then, the state of 
the integrated circuit device 190 is returned to the shift-DR 
state S210 from the exit 2-DR state S216. Then, when the 
TAP state machine of the integrated circuit device 190 is 
sequentially transited from the shift-DR state S210, the 
exit 1-DR state S212 to the pause-DR state S214, and the test 
mode selection signal TMS is low, the integrated circuit 
device 190 remains in the pause-DR state S214, and the shift 
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enable signal SE is transited from high to low. Therefore, the 
test result from a test pattern has been captured. Then, when 
the test mode selection signal TMS is high, and the TAP state 
machine of the integrated circuit device 190 is transited from 
the pause-DR state S214 to the exit2-DR state S216, the TAP 
state machine enables the exit 2-DR state enable signal 
Exit 2-DR on the state enable bus State Enable Bus, such 
that the shift enable signal SE is transited to high, so as to 
perform the scan shift operation on the other test pattern. 

In detail, by coupling to the TAP (for example, the TAP 
150 of FIG. 1) of the integrated circuit, the test equipment 
could transmit the instruction during the time period P1 in 
FIG. 10. Then, the integrated circuit device 190 performs the 
scan shift operation during the time period P2 in FIG. 10. 
Then, during the time period P3 in FIG. 10, the test result of 
the circuit under test is captured and stored in the PSC 
circuits 117 of the serialized compressed scan circuit 110 of 
FIG. 1. Then, the integrated circuit device 190 performs the 
scan shift operation on the second test pattern during the 
time period P4 in FIG. 10. Then, during the time period P5 
in FIG. 10, the test result of the circuit under test is captured 
and stored in the PSC circuits 117 of the serialized com 
pressed scan circuit 110 of FIG. 1. 

FIG. 11 illustrates the control signal generating device 
310 of FIG. 3 according to another embodiment of the 
disclosure. The control signal generating device 310 
includes a logic operation circuit 650, a first negative 
edge-triggered register 611, a second negative edge-trig 
gered register 612 and a negative edge-triggered counter 
613. The logic operation circuit 650 is coupled to the state 
enable bus State Enable Bus for receiving the at least one 
state enable signal, and correspondingly generates a first 
logic signal LS4 and a second logic signal LS5. For 
example, the logic operation circuit 650 may receive an 
exit 1-data-register (exit 1-DR) state enable signal Exit 1-DR, 
an exit2-data-register (exit2-DR) state enable signal Exit2 
DR, a shift-data-register (shift-DR) state enable signal Shift 
DR, a pause-data-register (pause-DR) state enable signal 
Pause-DR and/or a capture-data-register (capture-DR) state 
enable signal Capture-DR from the state enable bus 
State Enable Bus. 

In the present embodiment of FIG. 11, the registers 611 
and 612 may be flip-flops (FFs). The input terminal of the 
first negative edge-triggered register 611 is coupled to the 
logic operation circuit 650 for receiving the first logic signal 
LS4. The negative edge-triggered terminal of the first nega 
tive edge-triggered register 611 is coupled to the test clock 
signal TCK. The output terminal of the first negative edge 
triggered register 611 is coupled to the clock gating device 
320 for providing the shift enable signal Shift en. The input 
terminal of the second negative edge-triggered register 612 
is coupled to the logic operation circuit 650 for receiving the 
second logic signal LS5. The negative edge-triggered ter 
minal of the second negative edge-triggered register 612 is 
coupled to the test clock signal TCK. The output terminal of 
the second negative edge-triggered register 612 is coupled to 
the clock gating device 320 for providing the capture enable 
signal Capture en. The input terminal of the negative edge 
triggered counter 613 is coupled to the output terminal of the 
first negative edge-triggered register 611 for receiving the 
shift enable signal Shift en. The negative edge-triggered 
terminal of the negative edge-triggered counter 613 is 
coupled to the test clock signal TCK. The output terminal of 
the negative edge-triggered counter 613 is coupled to the 
clock gating device 320 for providing the strobe signal 
Strobe. Wherein, cyclic counting of the negative edge 
triggered counter 613 from a first value to a second value is 
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activated when the shift enable signal Shift en is enabled 
and the test clock signal TCK is at negative edge. In some 
embodiments, a difference between the second value and the 
first value may be a serializer bit length (e.g. bit length of the 
serializer 113 of FIG. 1) minus one or a deserializer bit 
length (e.g. bit length of the deserializer 112 of FIG. 1) 
minus one. 

FIG. 12 illustrates the logic operation circuit 650 of FIG. 
11 according to an embodiment of the disclosure. The logic 
operation circuit 650 includes a first wire 651 and a second 
wire 652. The first terminal of the first wire 651 is coupled 
to the state enable bus State Enable Bus for receiving the 
shift-DR state enable signal Shift-DR. The second terminal 
of the first wire 651 output the shift-DR state enable signal 
Shift-DR to serve as the first logic signal LS4. The first 
terminal of the second wire 652 is coupled to the state enable 
bus State Enable Bus for receiving the capture-DR state 
enable signal Capture-DR. The second terminal of the 
second wire 652 output the capture-DR state enable signal 
Capture-DR to serve as the second logic signal LS5. 

FIG. 13 is a signal waveform diagram of executing a scan 
chain test on the serialized compressed scan circuit 110 of 
FIG. 1 according to an embodiment of the disclosure. In 
FIG. 13, state transition of the integrated circuit device 190 
compliant to the IEEE 1149.1 test standard (for example, the 
TAP state transitions as FIG. 2). Referring to FIG. 2, FIG.3, 
FIG. 6, FIG. 11, FIG. 12 and FIG. 13, in the present 
embodiment, the state of the integrated circuit device 190 
sequentially transits from the test-logic-reset state S202, the 
run-test/idle state S204, and the select-DR-scan state S206 
to enter the select-IR-scan state S256, and after the instruc 
tion is loaded to the instruction register of the integrated 
circuit device 190, the state of the integrated circuit device 
190 is returned to the select-DR-scan state S206 and then 
entered the capture-DR state S208. When the state of the 
integrated circuit device 190 is the capture-DR state S208, 
the TAP state machine of the integrated circuit device 190 
enables the capture-DR state enable signal Capture-DR 
coupled to the second negative edge-triggered register 612 
through the state enable bus State Enable Bus for enabling 
the scan clock signal SC. Then, the state of the integrated 
circuit device 190 transits to the shift-DR state S210 from 
the capture-DR state S208. 
When the state of the integrated circuit device 190 is the 

shift-DR state S210, the TAP state machine of the integrated 
circuit device 190 enables the shift-DR state enable signal 
Shift-DR on the state enable bus State Enable Bus, such 
that the shift enable signal SE is transited from low to high. 
Moreover, the decompressor 114 outputs the test data D2 to 
the PSC circuits 117, where the compressed test data (SSI) 
is serially input to the deserializer 112, and the serializer 113 
serially outputs the compressed test result (SSO) while the 
shift enable signal SE is enabled. When the enable signal 
Shift en is high, the counter 613 counts the number of the 
negative edges (falling edges) of the test clock signal TCK 
that the integrated circuit device 190 remains in the shift-DR 
state S210. Then, when the counting result of the counter 
613 reaches a specific value, the counter 613 enables the 
strobe signal Strobe, where the specific value is determined 
by a conversion bit length of the deserializer 112 or the 
serializer 113 of FIG. 1. Then, the clock gating device 320 
generates the scan clock signal SC in response to the strobe 
signal Strobe. According to the aforementioned descriptions, 
after processing of a test pattern receiving from the test 
equipment is completed, the state of the integrated circuit 
device 190 is sequentially transited from the shift-DR state 
S210, the exit 1-DR state S212, the update-DR state S218, 
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the select-DR-scan state S206 to the capture-DR state S208. 
Moreover, when the state of the integrated circuit device 190 
is transited from the shift-DR state S210 to the exit 1-DR 
state S212, the TAP state machine of the integrated circuit 
device 190 disables the shift-DR state enable signal Shift- 5 
DR, and the shift enable signal SE is transited from high to 
low. 

In detail, the test equipment could transmit an instruction 
during the time period P1 in FIG. 13 through the TAP (for 
example, the TAP 150 of FIG. 1) of the integrated circuit. 
Then, the integrated circuit device 190 performs a scan shift 
operation during the time period P2 in FIG. 13 to transmit 
the test data to the PSC circuits 117 of the serialized 
compressed scan circuit 110 of FIG. 1, and meanwhile 
outputs the test result data stored in the serialized com 
pressed scan circuit 110 of FIG. 1. Then, during the time 
period P3 in FIG. 13, the test result of the circuit under test 
is captured and stored in the PSC circuits 117 of the 
serialized compressed scan circuit 110 of FIG. 1. Moreover, 20 
during the time period P2 in FIG. 13, the state of the 
integrated circuit device 190 is remained in the shift-DR 
state S210 to continue the scan shift operation until trans 
mission of the test data to the PSC circuits 117 of the 
serialized compressed scan circuit 110 of FIG. 1 is com- 25 
pleted. Now, the state of the integrated circuit device 190 is 
transited from the shift-DR state S210 to the exit 1-DR state 
S212. Then, the state of the integrated circuit device 190 is 
transited from the exit 1-DR state S212 to the update-DR 
state S218, and returns to the capture-DR state S208 from 
the select-DR-scan state S206, so as to output the test result, 
where the test result is captured to the PSC circuits 117. 

FIG. 14 illustrates the logic operation circuit 650 of FIG. 
11 according to another embodiment of the disclosure. The 
logic operation circuit 650 includes a first wire 653 and a 
Second wire 654. The first terminal of the first wire 653 is 
coupled to the state enable bus State Enable Bus for receiv 
ing a pause-DR state enable signal Pause-DR. The second 
terminal of the first wire 653 output the pause-DR state 40 
enable signal Pause-DR to serve as the first logic signal LS4. 
The first terminal of the second wire 654 is coupled to the 
state enable bus State Enable Bus for receiving a capture 
DR state enable signal Capture-DR. The second terminal of 
the second wire 654 output the capture-DR state enable 45 
signal Capture-DR to serve as the second logic signal LS5. 

FIG. 15 is a signal waveform diagram of executing a scan 
chain test on the serialized compressed scan circuit 110 of 
FIG. 1 according to another embodiment of the disclosure. 
In FIG. 15, state transition of the integrated circuit device 50 
190 compliant to the IEEE 1149.1 test standard (for 
example, the TAP state transitions as FIG. 2). Referring to 
FIG. 2, FIG. 3, FIG. 6, FIG. 11, FIG. 14 and FIG. 15, in the 
present embodiment, the state of the integrated circuit device 
190 sequentially transits from the test-logic-reset state S202, 55 
the run-test/idle state S204, and the select-DR-scan state 
S206 to enter the select-IR-scan state S256, and after the 
instruction is loaded to the instruction register of the inte 
grated circuit device 190, the state of the integrated circuit 
device 190 is returned to the select-DR-scan state S206 and 60 
then entered the capture-DR state S208. When the state of 
the integrated circuit device 190 is the capture-DR state 
S208, the TAP state machine of the integrated circuit device 
190 enables the capture-DR state enable signal Capture-DR 
coupled to the second negative edge-triggered register 612 65 
through the state enable bus State Enable Bus for enabling 
the scan clock signal SC. Then, the state of the integrated 
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circuit device 190 transits from the capture-DR state S208 to 
the exit 1-DR state S212 and then to the pause-DR state 
S214. 
When the state of the integrated circuit device 190 is the 

pause-DR state S214, the TAP state machine of the inte 
grated circuit device 190 enables the pause-DR state enable 
signal Pause-DR on the state enable bus State Enable Bus 
for transiting the shift enable signal SE from low to high. 
Therefore, the decompressor 114 outputs the test data D2 to 
the PSC circuits 117, where the compressed test data SSI is 
serially input to the deserializer 112, and the serializer 113 
serially outputs the compressed test result (SSO). When the 
enable signal Shift en is high, the counter 613 counts the 
number of negative edges of the test clock signal TCK that 
the integrated circuit device 190 remains in the pause-DR 
state S214. Then, when the counting result of the counter 
613 reaches a specific value, the counter 613 enables the 
strobe signal Strobe, where the specific value is determined 
by a conversion bit length of the deserializer 112 or the 
serializer 113 of FIG. 1. Then, the clock gating device 320 
generates the scan clock signal SC in response to the strobe 
signal Strobe. According to the aforementioned descriptions, 
after processing of a test pattern is completed, the state of the 
integrated circuit device 190 sequentially transits from the 
pause-DR state S214, the exit 2-DR state S216, the update 
DR state S218, the select-DR-scan state S206 to the capture 
DR state S208. Therefore, the test result is captured to the 
PSC circuits 117. Moreover, when the state of the integrated 
circuit device 190 is transited from the pause-DR state S214 
to the exit 2-DR state S216, the TAP state machine of the 
integrated circuit device 190 disables the pause-DR state 
enable signal Pause-DR, and the shift enable signal SE is 
transited from high to low. 

FIG. 16 illustrates the logic operation circuit 650 of FIG. 
11 according to another embodiment of the disclosure. The 
logic operation circuit 650 includes a first OR gate 655 and 
a second OR gate 656. The first input terminal of the first OR 
gate 655 is coupled to the state enable bus State Enable Bus 
for receiving the shift-DR state enable signal Shift-DR. The 
second input terminal of the first OR gate 655 is coupled to 
the state enable bus State Enable Bus for receiving the 
pause-DR state enable signal Pause-DR. The output terminal 
of the first OR gate 655 generates the first logic signal LS4 
to the input terminal of the first negative edge-triggered 
register 611. The first input terminal of the second OR gate 
656 is coupled to the state enable bus State Enable Bus for 
receiving the exit 1-DR state enable signal Exit 1-DR. The 
second input terminal of the second OR gate 656 is coupled 
to the state enable bus State Enable Bus for receiving an 
exit 2-DR state enable signal Exit 2-DR. The output terminal 
of the second OR gate 656 generates the second logic signal 
LS5 to the input terminal of the second negative edge 
triggered register 612. 

FIG. 17 is a signal waveform diagram of executing a scan 
chain test on the serialized compressed scan circuit 110 of 
FIG. 1 according to another embodiment of the disclosure. 
In FIG. 17, state transition of the integrated circuit device 
190 compliant to the IEEE 1149.1 test standard (for 
example, the TAP state transitions as FIG. 2). Referring to 
FIG. 2, FIG. 3, FIG. 6, FIG. 11, FIG. 16 and FIG. 17, in the 
present embodiment, the state of the integrated circuit device 
190 sequentially transits from the test-logic-reset state S202, 
the run-test/idle state S204, and the select-DR-scan state 
S206 to the select-IR-scan state S256, and after the instruc 
tion is loaded to the instruction register of the integrated 
circuit device 190, the state of the integrated circuit device 
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190 sequentially enters to the select-DR-scan state S206, the 
capture-DR state S208 and the shift-DR state S210. 
When the state of the integrated circuit device 190 is the 

shift-DR state S210, the TAP state machine of the integrated 
circuit device 190 enables the shift-DR state enable signal 
Shift-DR on the state enable bus State Enable Bus, and the 
shift enable signal SE is transited from low to high. More 
over, the decompressor 114 outputs the test data D2 to the 
PSC circuits 117, where the compressed test data SS1 is 
serially input to the deserializer 112, and the serializer 113 
serially outputs the compressed test result (SSO). When the 
enable signal Shift en is high, the counter 613 counts the 
number of negative edges of the test clock signal TCK that 
the integrated circuit device 190 remains in the shift-DR 
state S210. Then, when the counting result of the counter 
613 reaches a specific value, the counter 613 enables the 
strobe signal Strobe, where the specific value is determined 
by a conversion bit length of the deserializer 112 or the 
serializer 113 of FIG. 1. Then, the clock gating device 320 
generates the scan clock signal SC in response to the strobe 
signal Strobe. After processing of a test pattern is completed, 
the state of the integrated circuit device 190 is sequentially 
transited from the shift-DR state S210 and the exit 1-DR 
state S212 to the pause-DR state S214. Moreover, when the 
state of the integrated circuit device 190 is transited from the 
shift-DR state S210 to the exit 1-DR state S212, the TAP 
state machine of the integrated circuit device 190 disables 
the shift-DR state enable signal Shift-DR, and the shift 
enable signal SE is transited from high to low. 

In detail, the test equipment could transmit the serialized 
compressed scan instruction during the time period P1 in 
FIG. 17 through the TAP (for example, the TAP 150 of FIG. 
1) of the integrated circuit. Then, the integrated circuit 
device 190 performs a scan shift operation during the time 
period P2 in FIG. 17 to transmit the test data to the PSC 
circuits 117 of the serialized compressed scan circuit 110 of 
FIG. 1, and meanwhile outputs the test result data stored in 
the serialized compressed scan circuit 110 of FIG. 1. Then, 
during the time period P3 in FIG. 17, the test result of the 
circuit under test is captured and stored in the PSC circuits 
117 of the serialized compressed scan circuit 110 of FIG. 1. 
Then, the state of the integrated circuit device 190 is 
transited from the exit 1-DR state S212 to the pause-DR state 
S214. When the state of the integrated circuit device 190 is 
the pause-DR state S214, the TAP state machine of the 
integrated circuit device 190 enables the pause-DR state 
enable signal Pause-DR on the state enable bus State En 
able Bus, and the shift enable signal SE is transited from 
low to high. Therefore, the counter 613 counts the number 
of negative edges of the test clock signal TCK that the 
integrated circuit device 190 in the pause-DR state S214. 
Moreover, the decompressor 114 outputs the test data to the 
PSC circuits 117, where the compressed test data is serially 
input to the deserializer 112, and the serializer 113 serially 
outputs the compressed test result. Then, when the counting 
result of the counter 613 reaches a specific value, the counter 
613 enables the strobe signal Strobe. Then, the clock gating 
device 320 generates the scan clock signal SC in response to 
the strobe signal Strobe. Therefore, after processing of a 
second test pattern is completed, the state of the integrated 
circuit device 190 is sequentially transited from the pause 
DR state S214, the exit 2-DR state S216, the update-DR state 
S218, the select-DR-scan state S206 to the capture-DR state 
S208. Moreover, when the state of the integrated circuit 
device 190 is transited from the pause-DR state S214 to the 
exit 2-DR state S216, the TAP state machine of the integrated 
circuit device 190 disables the state indication signal pause 
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DR, and the shift enable signal SE is transited from high to 
low. In detail, the integrated circuit device 190 performs the 
scan shift operation on the second test pattern during a time 
period P4 in FIG. 17. Then, during a time period P5 in FIG. 
17, the test equipment captures the test result through the 
TAP 

FIG. 18 illustrates an integrated circuit 1800 according to 
another embodiment of the disclosure. The integrated circuit 
1800 includes a serialized compressed scan circuit 110, an 
integrated circuit device 190, a multiplexer 140 and a test 
access port (TAP) 150. The integrated circuit 1800 may be 
coupled to a test equipment (not shown) through the TAP 
150, and receives a test data input signal TDI, a test clock 
signal TCK, a test mode selection signal TMS and an 
optional test reset signal TRST from the test equipment, and 
provides a test result data output signal TDO to the test 
equipment. The integrated circuit 1800 may be implemented 
with reference to FIG. 1. The test data input signal TDI, a 
test clock signal TCK and the test mode selection signal 
TMS could be compliant to IEEE 1149.1 standard. The 
integrated circuit device 190 generates input control signals 
of the serialized compressed scan circuit 110. In the present 
embodiment, the input control signals of the serialized 
compressed scan circuit 110 include a shift enable signal SE, 
a strobe signal Strobe, a serialized scan clock signal SSC and 
a scan clock signal SC. Moreover, the test data input signal 
TDI of the TAP 150 could be coupled to the serialized 
compressed scan circuit 110 to serve as a serialized scan data 
input signal SSI, and a serialized scan data output signal 
SSO of the serialized compressed scan circuit 110 could be 
serve as the test result data output signal TDO of the TAP 
150. 

In the present embodiment, the integrated circuit device 
190 includes a serialized compressed scan signal generator 
120 and a controller 130. The serialized compressed scan 
signal generator 120 may be implemented with reference to 
FIG. 3. The controller 130 is coupled to the state enable bus 
State Enable Bus for providing the at least one state enable 
signal to the control signal generating device 310 of the 
serialized compressed scan signal generator 120. The con 
troller 130 is coupled to the TAP 150 for receiving the test 
clock signal TCK, the test mode selection signal TMS and 
the optional test reset signal TRST from the test equipment. 
The controller 130 may be a test access port (TAP) controller 
with a TAP state machine, and the at least one state enable 
signal on the state enable bus State Enable Bus is (are) 
generated by the TAP state machine of the controller 130 
which compliant to IEEE 1149.1 standard. The TAP state 
machine of the controller 130 may be a finite state machine 
(FSM) or other state control circuit. 
The state transition of the TAP state machine of the 

controller 130 may be implemented with reference to FIG. 
2 and FIG. 7. For example, the TAP state machine of the 
controller 130 could be the FSM having 16 state values 
which is compliant to IEEE 1149.1 standard, where a state 
value stored in a state register represents a state of the FSM. 
An instruction come from the test equipment (not shown) is 
loaded to an instruction register of the controller 130. The 
controller 130 could transit its current state to another one or 
remain in the same state according to its current state, the 
test clock signal TCK, the test mode selection signal TMS 
and the optional test reset signal TRST. The controller 130 
generates corresponding state enable signals to indicate the 
states of the integrated circuit device 190, where the state 
enable signals generated by the controller 130 construct a 
state enable bus State Enable Bus and are coupled to the 
serialized compressed scan signal generator 120. The seri 
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alized compressed scan signal generator 120 generates a 
scan clock signal SC, a shift enable signal SE, a strobe signal 
Strobe and a serialized scan clock signal SSC to the serial 
ized compressed scan circuit 110 according to the test clock 
signal TCK, the optional test reset signal TRST and the test 
mode selection signal TMS received from the TAP 150 and 
the state enable signals of the state enable bus State En 
able Bus received from the controller 130. Moreover, the 
test data input signal TDI of the TAP 150 could be coupled 
to the serialized compressed scan circuit 110 to serve as a 
serialized scan data input signal SSI, and a serialized scan 
data output signal SSO of the serialized compressed scan 
circuit 110 could be coupled to the multiplexer 140. Whether 
the test result data output signal TDO is couple to the 
serialized scan data output signal SSO or to other test result 
data to the TAP 150 is determined by the multiplexer 140. 

FIG. 19 illustrates a serialized compressed scan signal 
generator 120 of FIG. 18 according to an embodiment of the 
disclosure. The serialized compressed scan signal generator 
120 includes a control signal generating device 310, a clock 
gating device 320 and a selector 330. The control signal 
generating device 310 and the clock gating device 320 of the 
serialized compressed scan signal generator 120 of FIG. 19 
may be implemented with reference to FIG. 3. The control 
signal generating device 310 could generate an shift enable 
signal Shift en, a strobe signal Strobe and a capture enable 
signal Capture en according to the test clock signal TCK, 
the optional test reset signal TRST and the state enable bus 
State Enable Bus from the controller 130 of FIG. 18. The 
clock gating device 320 is a logic circuit and generates a 
serialized scan clock signal SSC and a scan clock signal SC 
according to the enable signal Shift en, the strobe signal 
Strobe, the capture enable signal Capture en and the test 
clock signal TCK. Then, the selector 330 could selectively 
set the enable signal Shift en or the strobe signal Strobe as 
a shift enable signal SE according to a selection signal SEL. 
Therefore, according to the state enable signal on the state 
enable bus State Enable Bus, the optional test reset signal 
TRST and the test clock signal TCK, the serialized com 
pressed scan signal generator 120 could generate the seri 
alized scan clock signal SSC, the shift enable signal SE, the 
strobe signal Strobe and the scan clock signal SC. 

FIG. 20 illustrates a serialized compressed scan signal 
generator 120 of FIG. 19 according to another embodiment 
of the disclosure. The serialized compressed scan signal 
generator 120 includes a control signal generating device 
310, a clock gating device 320 and a selector 330. The 
control signal generating device 310 comprises OR gates 
510 and 520 and negative edge-triggered registers 413-415. 
In the present embodiment, the negative edge-triggered 
registers 413-415 may be flip-flops (FFs). In FIG. 20, the 
clock gating device 320 includes an OR gate 421, an AND 
gate 422 and an AND gate 423. The control signal gener 
ating device 310 and the clock gating device 320 of the 
serialized compressed scan signal generator 120 of FIG. 20 
may be implemented with reference to FIG. 3, FIG. 4, FIG. 
5 and FIG. 6. The first input terminal of the selector 330 is 
coupled to the control signal generating device 310 for 
receiving the enable signal Shift en. The second input 
terminal of the selector 330 is coupled to the control signal 
generating device 310 for receiving the strobe signal Strobe. 
The output terminal of the selector 330 could selectively 
provide the enable signal Shift enor the strobe signal Strobe 
to serve as the shift enable signal SE according to the 
selection signal SEL. In the present embodiment, the selec 
tor 330 is a multiplexer. In other embodiment, the selector 
330 may be a switch, a routing circuit or other. In the present 
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embodiment of FIG. 20, the optional test reset signal TRST 
could be used to reset the negative edge-triggered registers 
413-415. The signal waveform of the serialized compressed 
scan signal generator 120 of FIG. 20 may be implemented 
with reference to FIG. 8. 

FIG. 21 illustrates a serialized compressed scan signal 
generator 120 of FIG. 19 according to another embodiment 
of the disclosure. The control signal generating device 310 
and the clock gating device 320 of the serialized compressed 
scan signal generator 120 of FIG. 21 may be implemented 
with reference to FIG. 3, FIG. 6, FIG. 11 and FIG. 12. The 
serialized compressed scan signal generator 120 includes a 
control signal generating device 310, a clock gating device 
320 and a selector 330. The control signal generating device 
310 includes negative edge-triggered registers 611 and 612 
and a counter 613. In the present embodiment, the negative 
edge-triggered registers 611 and 612 may be flip-flops (FFs), 
and the counter 613 is a negative edge-triggered counter. In 
the present embodiment, the optional test reset signal TRST 
could be used to reset the negative edge-triggered registers 
611-612 and the counter 613. The counter 613 could count 
a number of negative edges of the test clock signal TCK that 
the enable signal Shift en remains enabled, and generates a 
counting result CNT. When the counting result CNT of the 
counter 613 is equivalent to the bit length of the deserializer 
(for example, the deserializer 112 of FIG. 1) or the serializer 
(for example, the serializer 113 of FIG. 1), the counter 613 
enables the strobe signal Strobe. For example, it is assumed 
that the maximum bit length of the deserializer or the 
serializer is N, when the enable signal Shift en is enabled, 
the counter 613 starts to count from an initial value (for 
example, CNT=0). When the counting result CNT of the 
counter 613 is N, the counter 613 enables the strobe signal 
Strobe, and sets the counting result CNT to 1, and continues 
to count from 1 to N until the enable signal Shift en is 
disabled. When the shift enable signal Shift en is disabled, 
the counter 613 is reset to the initial value CNT=0 to finish 
the counting process. In the present embodiment, the counter 
613 performs a cyclic counting from 1 to N. In other 
embodiments, the counter 613 could perform the cyclic 
counting from a first value to a second value, where a 
difference of the second value and the first value is the bit 
length of the serializer or the deserializer minus one (i.e. 
N-1). The signal waveform of the serialized compressed 
scan signal generator 120 of FIG. 21 may be implemented 
with reference to FIG. 13. 

FIG. 22 illustrates a serialized compressed scan signal 
generator 120 of FIG. 19 according to another embodiment 
of the disclosure. The control signal generating device 310 
and the clock gating device 320 of the serialized compressed 
scan signal generator 120 of FIG. 22 may be implemented 
with reference to FIG. 3, FIG. 6, FIG. 11 and FIG. 14. The 
serialized compressed scan signal generator 120 includes a 
control signal generating device 310, the clock gating device 
320 and the selector 330. The control signal generating 
device 310 includes negative edge-triggered registers 611 
and 612 and a counter 613. Compared to the control signal 
generating device 310 of FIG. 21, the control signal gener 
ating device 310 of FIG. 22 enables the enable signal 
Shift en according to the pause-DR state enable signal 
Pause-DR on the state enable bus State Enable Bus. For 
example, when the test clock signal TCK is at negative edge, 
the negative edge-triggered register 611 enables the enable 
signal Shift en coupled to the counter 613, the clock gating 
device 320 and the selector 330 while the pause-DR state 
enable signal Pause-DR is enabled. The signal waveform of 
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the serialized compressed scan signal generator 120 of FIG. 
22 may be implemented with reference to FIG. 15. 

FIG. 23 illustrates a serialized compressed scan signal 
generator 120 of FIG. 19 according to another embodiment 
of the disclosure. The control signal generating device 310 
and the clock gating device 320 of the serialized compressed 
scan signal generator 120 of FIG. 23 may be implemented 
with reference to FIG. 3, FIG. 6, FIG. 11 and FIG. 16. The 
serialized compressed scan signal generator 120 includes a 
control signal generating device 310, the clock gating device 
320 and the selector 330. The control signal generating 
device 310 includes negative edge-triggered registers 611 
and 612, a counter 613 and OR gates 655 and 656. In the 
present embodiment, the OR gate 655 generates a signal LS4 
according to the shift-DR state enable signal Shift-DR or the 
pause-DR state enable signal Pause-DR on the state enable 
bus State Enable Bus. When the test clock signal TCK is at 
negative edge, the negative edge-triggered register 611 gen 
erates the enable signal Shift en to the clock gating device 
320 and the selector 330 according to the signal LS4. The 
OR gate 656 generates a signal LS5 according to the 
exit 1-DR state enable signal Exit 1-DR or the exit2-DR state 
enable signal Exit 2-DR on the state enable bus State En 
able Bus. When the test clock signal TCK is at negative 
edge, the negative edge-triggered register 612 enables the 
capture enable signal Capture encoupled to the clock gating 
device 320 according to the input signal LS5. The signal 
waveform of the serialized compressed scan signal generator 
120 of FIG. 23 may be implemented with reference to FIG. 
17. 

FIG. 24 illustrates a serialized compressed scan signal 
generator 120 of FIG. 19 according to another embodiment 
of the disclosure. The control signal generating device 310 
and the clock gating device 320 of the serialized compressed 
scan signal generator 120 of FIG. 24 may be implemented 
with reference to FIG. 3, FIG. 4, FIG. 6 and FIG. 9. The 
serialized compressed scan signal generator 120 includes a 
control signal generating device 310, the clock gating device 
320 and the selector 330. The control signal generating 
device 310 includes NOR gates 910 and 930, an OR gate 
940, flip-flop 920 and negative edge-triggered registers 
413-415. In the present embodiment, the flip-flop 920 is a 
positive edge-triggered register. The optional test reset sig 
nal TRST could be used to reset the flip-flop 920 and 
negative edge-triggered registers 413-415. When the test 
clock signal TCK is at positive edge, the flip-flop 920 latches 
and output the output signal of the NOR gates 910 to serve 
as the signal LS3. When the test clock signal TCK is at 
negative edge, the negative edge-triggered register 415 
latches and output the signal LS3 to serve as the capture 
enable signal Capture en. Moreover, a first input terminal of 
the NOR gate 930 couples to an inversion logic value of the 
pause-DR state enable signal Pause-DR on the state enable 
bus State Enable Bus, a second input terminal of the NOR 
gate 930 couples to the signal LS3, and an output terminal 
of the NOR gate 930 couples to a data input terminal of the 
negative edge-triggered register 414 and a first input termi 
nal of the OR gate 940. When the test clock signal TCK is 
at negative edge, the negative edge-triggered register 414 
latches and output the signal LS2 to serve as the strobe 
signal Strobe. A second input terminal of the OR gate 940 
couples to the shift-DR state enable signal Shift-DR on the 
state enable bus State Enable Bus, a third input terminal of 
the OR gate 940 couples to the exit 1-DR state enable signal 
Exit 1-DR on the state enable bus State Enable Bus, a 
fourth input terminal of the OR gate 940 couples to the 
exit 2-DR state enable signal Exit 2-DR on the state enable 
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bus State Enable Bus, and an output terminal of the OR 
gate 940 output the signal LS1 to a data input terminal of the 
negative edge-triggered register 413. When the test clock 
signal TCK is at negative edge, the negative edge-triggered 
register 413 latches and outputs the signal LS 1 to serve as 
the enable signal Shift en. The signal waveform of the 
serialized compressed scan signal generator 120 of FIG. 24 
may be implemented with reference to FIG. 10. 
The serialized compressed scan signal generator of the 

disclosure is suitable for integrating a test circuit of an 
integrated circuit, and is capable of converting a signal of the 
TAP into a signal required by the serialized compressed scan 
test, i.e. the serialized compressed scan test is performed 
through an IEEE 1149.1 compliant TAP controller. When the 
serialized compressed scan test is performed, the serialized 
compressed scan signal generator of the disclosure generates 
a test control signal required by a serialized compressed scan 
test circuit, so as to generate continuous and uninterrupted 
serialized scan clock signals and scan clock signals to 
control the serialized compressed scan test circuit. There 
fore, a process of transmitting the test data input to the scan 
chains through the deserializer and a process of transmitting 
the test result captured from the scan chains to the serializer 
are all uninterrupted. Therefore, a test interface conversion 
circuit design of non-loss or high conversion rate and an 
operation method thereof are provided. 

According to the embodiments of the disclosure, by 
executing the test interface signal conversion, the serialized 
compressed scan signal generator 120 could be controlled 
through the TAP of the boundary scan test to generate the 
signal required by the serialized compressed scan signal test, 
so as to perform the serialized compressed test through a 
boundary scan circuit. Therefore, the test time, the test data 
volume and the number of test pins of the chip could be 
reduced which results to the test cost decreased, and the 
process of test integration for an IC is also improved. 

It will be apparent to those skilled in the art that various 
modifications and variations could be made to the structure 
of the disclosed embodiments without departing from the 
Scope or spirit of the disclosure. In view of the foregoing, it 
is intended that the disclosure cover modifications and 
variations of this disclosure provided they fall within the 
Scope of the following claims and their equivalents. 
What is claimed is: 
1. An integrated circuit device, configured to generate 

input control signals of a serialized compressed scan circuit, 
comprising: 

a clock input port, configured to receive a test clock 
signal; 

a state enable bus, configured to receive at least one state 
enable signal; 

a control signal generating device, coupled to the state 
enable bus for receiving the state enable signal, coupled 
to the clock input port for receiving the test clock 
signal, and correspondingly generating a shift enable 
signal, a capture enable signal and a strobe signal; and 

a clock gating device, coupled to the control signal 
generating device for receiving the shift enable signal, 
the capture enable signal and the strobe signal, and 
coupled to the clock input port for receiving the test 
clock signal, wherein the clock gating device, in 
responding to the test clock signal, generates a serial 
ized scan clock signal when the shift enable signal is 
enabled and generates a scan clock signal when the 
strobe signal or the capture enable signal is enabled, 
wherein the serialized scan clock signal and the scan 
clock signal are part of the input control signals. 
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2. The integrated circuit device as claimed in claim 1, 
wherein the control signal generating device comprises: 

a logic operation circuit, coupled to the state enable bus 
for receiving an exit 1-data-register state enable signal, 
an exit 2-data-register state enable signal, a shift-data 
register state enable signal, a pause-data-register state 
enable signal and a capture-data-register State enable 
signal, and correspondingly generating a first logic 
signal, a second logic signal and a third logic signal; 

a first negative edge-triggered register, having an input 
terminal coupled to the logic operation circuit for 
receiving the first logic signal, a negative edge-trig 
gered terminal coupled to the clock input port for 
receiving the test clock signal, and an output terminal 
coupled to the clock gating device for providing the 
shift enable signal; 

a second negative edge-triggered register, having an input 
terminal coupled to the logic operation circuit for 
receiving the second logic signal, a negative edge 
triggered terminal coupled to the clock input port for 
receiving the test clock signal, and an output terminal 
coupled to the clock gating device for providing the 
strobe signal; and 

a third negative edge-triggered register, having an input 
terminal coupled to the logic operation circuit for 
receiving the third logic signal, a negative edge-trig 
gered terminal coupled to the clock input port for 
receiving the test clock signal, and an output terminal 
coupled to the clock gating device for providing the 
capture enable signal. 

3. The integrated circuit device as claimed in claim 2, 
wherein the first logic signal is enabled when the exit 1-data 
register state enable signal, the exit 2-data-register State 
enable signal, the shift-data-register state enable signal or 
the pause-data-register state enable signal is enabled, 

wherein the second logic signal is enabled when the 
exit 1-data-register state enable signal or the exit 2-data 
register state enable signal is enabled, and 

wherein the third logic signal is enabled when the capture 
data-register state enable signal is enabled. 

4. The integrated circuit device as claimed in claim 3, 
wherein the logic operation circuit comprises: 

a first OR gate having a first input terminal coupled to the 
state enable bus for receiving the shift-data-register 
state enable signal, a second input terminal coupled to 
the State enable bus for receiving the pause-data-reg 
ister State enable signal, and an output terminal gener 
ating the first logic signal to the input terminal of the 
first negative edge-triggered register; 

a second OR gate having a first input terminal coupled to 
the state enable bus for receiving the exit 1-data-register 
state enable signal, a second input terminal coupled to 
the state enable bus for receiving the exit2-data-register 
state enable signal, and an output terminal coupled to a 
third input terminal of the first OR gate and generating 
the second logic signal to the input terminal of the 
second negative edge-triggered register, and 

a wire having a first terminal coupled to the State enable 
bus for receiving the capture-data-register state enable 
signal, and a second terminal outputting the capture 
data-register state enable signal to serve as the third 
logic signal. 

5. The integrated circuit device as claimed in claim 2, 
wherein the logic operation circuit comprises: 

a first NOR gate having an inverting input terminal 
coupled to the state enable bus for receiving the pause 
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data-register state enable signal, and a non-inverting 
input terminal configured to receive a test mode selec 
tion signal; 

a flip-flop having an input terminal coupled to an output 
terminal of the first NOR gate, a positive edge-trig 
gered terminal coupled to the clock input port for 
receiving the test clock signal, and an output terminal 
providing the third logic signal to the third negative 
edge-triggered register; 

a second NOR gate having an inverting input terminal 
coupled to the state enable bus for receiving the pause 
data-register state enable signal, a non-inverting input 
terminal coupled to the output terminal of the flip-flop, 
and an output terminal providing the second logic 
signal to the second negative edge-triggered register; 
and 

an OR gate having a first input terminal coupled to the 
output terminal of the second NOR gate, a second input 
terminal coupled to the state enable bus for receiving 
the shift-data-register state enable signal, a third input 
terminal coupled to the state enable bus for receiving 
the exit 1-data-register state enable signal, a fourth input 
terminal coupled to the state enable bus for receiving 
the exit 2-data-register state enable signal, and an output 
terminal providing the first logic signal to the first 
negative edge-triggered register. 

6. The integrated circuit device as claimed in claim 2, 
wherein the first negative edge-triggered register, the second 
negative edge-triggered register and the third negative edge 
triggered register are reset by an optional test reset signal. 

7. The integrated circuit device as claimed in claim 1, 
wherein the control signal generating device comprises: 

a logic operation circuit, coupled to the state enable bus 
for receiving the at least one state enable signal, and 
correspondingly generating a first logic signal and a 
Second logic signal; 

a first negative edge-triggered register, having an input 
terminal coupled to the logic operation circuit for 
receiving the first logic signal, a negative edge-trig 
gered terminal coupled to the clock input port for 
receiving the test clock signal, and an output terminal 
coupled to the clock gating device for providing the 
shift enable signal; 

a second negative edge-triggered register, having an input 
terminal coupled to the logic operation circuit for 
receiving the second logic signal, a negative edge 
triggered terminal coupled to the clock input port for 
receiving the test clock signal, and an output terminal 
coupled to the clock gating device for providing the 
capture enable signal; and 

a negative edge-triggered counter, having an input termi 
nal coupled to the output terminal of the first negative 
edge-triggered register for receiving the shift enable 
signal, a negative edge-triggered terminal coupled to 
the clock input port for receiving the test clock signal, 
and an output terminal coupled to the clock gating 
device for providing the Strobe signal, wherein cyclic 
counting of the negative edge-triggered counter from a 
first value to a second value is activated when the shift 
enable signal is enabled and the test clock signal is at 
negative edge. 

8. The integrated circuit device as claimed in claim 7. 
wherein the negative edge-triggered counter is reset to an 
initial value when the shift enable signal is disabled, and a 
difference between the second value and the first value is a 
serializer bit length minus one or a deserializer bit length 
minus one. 
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9. The integrated circuit device as claimed in claim 7. 
wherein the logic operation circuit comprises: 

a first OR gate having a first input terminal coupled to the 
state enable bus for receiving a shift-data-register state 
enable signal, a second input terminal coupled to the 
state enable bus for receiving a pause-data-register state 
enable signal, and an output terminal generating the 
first logic signal to the input terminal of the first 
negative edge-triggered register, and 

a second OR gate having a first input terminal coupled to 
the state enable bus for receiving an exit 1-data-register 
state enable signal, a second input terminal coupled to 
the state enable bus for receiving an exit 2-data-register 
state enable signal, and an output terminal generating 
the second logic signal to the input terminal of the 
second negative edge-triggered register. 

10. The integrated circuit device as claimed in claim 7. 
wherein the logic operation circuit comprises: 

a first wire having a first terminal coupled to the state 
enable bus for receiving a shift-data-register state 
enable signal, and a second terminal outputting the 
shift-data-register state enable signal to serve as the 
first logic signal; and 

a second wire having a first terminal coupled to the state 
enable bus for receiving a capture-data-register state 
enable signal, and a second terminal outputting the 
capture-data-register state enable signal to serve as the 
Second logic signal. 

11. The integrated circuit device as claimed in claim 7. 
wherein the logic operation circuit comprises: 

a first wire having a first terminal coupled to the state 
enable bus for receiving a pause-data-register state 
enable signal, and a second terminal outputting the 
pause-data-register state enable signal to serve as the 
first logic signal; and 

a second wire having a first terminal coupled to the state 
enable bus for receiving a capture-data-register state 
enable signal, and a second terminal outputting the 
capture-data-register state enable signal to serve as the 
Second logic signal. 

12. The integrated circuit device as claimed in claim 7. 
wherein the first negative edge-triggered register, the second 
negative edge-triggered register and the negative edge 
triggered counter are reset by an optional test reset signal. 

13. The integrated circuit device as claimed in claim 1, 
wherein the clock gating device comprises: 

an OR gate having a first input terminal coupled to the 
control signal generating device for receiving the strobe 
signal, and a second input terminal coupled to the 
control signal generating device for receiving the cap 
ture enable signal; 

a first AND gate having a first input terminal coupled to 
an output terminal of the OR gate, a second input 
terminal coupled to the clock input port for receiving 
the test clock signal, and an output terminal generating 
the scan clock signal to the serialized compressed scan 
circuit; and 

a second AND gate having a first input terminal coupled 
to the control signal generating device for receiving the 
shift enable signal, a second input terminal coupled to 
the clock input port for receiving the test clock signal, 
and an output terminal generating the serialized scan 
clock signal to the serialized compressed scan circuit. 

14. The integrated circuit device as claimed in claim 1, 
further comprising: 

a selector having a first input terminal coupled to the 
control signal generating device for receiving the shift 
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enable signal, a second input terminal coupled to the 
control signal generating device for receiving the strobe 
signal, and an output terminal outputting the shift 
enable signal or the strobe signal to the serialized 
compressed scan circuit. 

15. The integrated circuit device as claimed in claim 14, 
wherein the selector comprises a multiplexer. 

16. The integrated circuit device as claimed in claim 1, 
further comprising: 

a controller, coupled to the state enable bus for providing 
the at least one state enable signal. 

17. The integrated circuit device as claimed in claim 16, 
wherein the controller is a test access port (TAP) controller 
with a TAP state machine, and the at least one state enable 
signal is (are) generated by the TAP state machine which 
compliant to IEEE 1149.1 standard. 

18. A method for generating input control signals of a 
serialized compressed scan circuit, comprising: 

generating a shift enable signal, a capture enable signal 
and a strobe signal according to at least one state enable 
signal transmitted from a state enable bus and a test 
clock signal transmitted from a clock input port; 

generating a serialized scan clock signal when the shift 
enable signal is enabled and generating a scan clock 
signal when the strobe signal or the capture enable 
signal is enabled in responding to the test clock signal 
transmitted from the clock input port, 

wherein the serialized scan clock signal and the scan 
clock signal are part of the input control signals. 

19. The method as claimed in claim 18, wherein the step 
of generating a shift enable signal, a capture enable signal 
and a strobe signal comprises: 

generating a first logic signal, a second logic signal and a 
third logic signal according to an exit 1-data-register 
state enable signal, an exit 2-data-register State enable 
signal, a shift-data-register state enable signal, a pause 
data-register state enable signal and a capture-data 
register state enable signal transmitted from the state 
enable bus; 

latching the first logic signal according to the test clock 
signal, so as to provide the shift enable signal; 

latching the second logic signal according to the test clock 
signal, so as to provide the Strobe signal; and 

latching the third logic signal according to the test clock 
signal, so as to provide the capture enable signal. 

20. The method as claimed in claim 19, wherein the step 
of generating a first logic signal, a second logic signal and 
a third logic signal comprises: 

enabling the first logic signal when the exit 1-data-register 
state enable signal, the exit 2-data-register state enable 
signal, the shift-data-register state enable signal or the 
pause-data-register state enable signal is enabled; 

enabling the second logic signal when the exit 1-data 
register state enable signal or the exit 2-data-register 
state enable signal is enabled; and 

enabling the third logic signal when the capture-data 
register state enable signal is enabled. 

21. The method as claimed in claim 19, wherein the step 
of generating a first logic signal, a second logic signal and 
a third logic signal comprises: 

configuring a first NOR gate having an inverting input 
terminal and a non-inverting input terminal, wherein 
the inverting input terminal of the first NOR gate is 
coupled to the state enable bus for receiving the pause 
data-register state enable signal, and the non-inverting 
input terminal of the first NOR gate is configured to 
receive a test mode selection signal; 
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configuring a flip-flop having an input terminal, a positive 
edge-triggered terminal and an output terminal, 
wherein the input terminal of the flip-flop is coupled to 
an output terminal of the first NOR gate, the positive 
edge-triggered terminal of the flip-flop is coupled to the 
clock input port for receiving the test clock signal, and 
the output terminal of the flip-flop provides the third 
logic signal; 

configuring a second NOR gate having an inverting input 
terminal, a non-inverting input terminal and an output 
terminal, wherein the inverting input terminal of the 
second NOR gate is coupled to the state enable bus for 
receiving the pause-data-register state enable signal, 
the non-inverting input terminal of the second NOR 
gate is coupled to the output terminal of the flip-flop, 
and the output terminal of the second NOR gate pro 
vides the second logic signal; and 

configuring an OR gate having a first input terminal, a 
second input terminal, a third input terminal, a fourth 
input terminal and an output terminal, wherein the first 
input terminal of the OR gate is coupled to the output 
terminal of the second NOR gate, the second input 
terminal of the OR gate is coupled to the state enable 
bus for receiving the shift-data-register state enable 
signal, the third input terminal of the OR gate is 
coupled to the state enable bus for receiving the exit 1 
data-register state enable signal, the fourth input ter 
minal of the OR gate is coupled to the state enable bus 
for receiving the exit 2-data-register state enable signal, 
and the output terminal of the OR gate provides the first 
logic signal. 

22. The method as claimed in claim 18, wherein the step 
of generating a shift enable signal, a capture enable signal 
and a strobe signal comprises: 

generating a first logic signal and a second logic signal 
according to the at least one state enable signal trans 
mitted from the state enable bus; 

latching the first logic signal according to the test clock 
signal, so as to provide the shift enable signal; 

latching the second logic signal according to the test clock 
signal, so as to provide the capture enable signal; and 

cyclic counting the test clock signal from a first value to 
a second value according to the shift enable signal, so 
as to provide the strobe signal. 

23. The method as claimed in claim 22, wherein a 
difference between the second value and the first value is a 
serializer bit length minus one or a deserializer bit length 
minus one. 

24. The method as claimed in claim 22, wherein the step 
of generating first logic signal and a second logic signal 
comprises: 

enabling the first logic signal when a shift-data-register 
state enable signal transmitted from the state enable bus 
or a pause-data-register state enable signal transmitted 
from the state enable bus is enabled; and 

enabling the second logic signal when an exit 1-data 
register state enable signal transmitted from the state 
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26 
enable bus or an exit 2-data-register state enable signal 
transmitted from the state enable bus is enabled. 

25. The method as claimed in claim 22, wherein the step 
of generating first logic signal and a second logic signal 
comprises: 

enabling the first logic signal when a shift-data-register 
state enable signal transmitted from the state enable bus 
is enabled; and 

enabling the second logic signal when a capture-data 
register state enable signal transmitted from the state 
enable bus is enabled. 

26. The method as claimed in claim 22, wherein the step 
of generating first logic signal and a second logic signal 
comprises: 

enabling the first logic signal when a pause-data-register 
state enable signal transmitted from the state enable bus 
is enabled; and 

enabling the second logic signal when a capture-data 
register state enable signal transmitted from the state 
enable bus is enabled. 

27. The method as claimed in claim 18, wherein the step 
of controlling the test clock signal as the scan clock signal 
comprises: 

configuring an OR gate having a first input terminal and 
a second input terminal, wherein the first input terminal 
of the OR gate receives the strobe signal, and the 
second input terminal of the OR gate receives the 
capture enable signal; and 

configuring a AND gate having a first input terminal, a 
second input terminal and an output terminal, wherein 
the first input terminal of the AND gate is coupled to an 
output terminal of the OR gate, the second input 
terminal of the AND gate receives the test clock signal, 
and the output terminal of the AND gate generates the 
Scan clock signal to the serialized compressed scan 
circuit. 

28. The method as claimed in claim 18, wherein the step 
of controlling the test clock signal as the serialized scan 
clock signal comprises: 

configuring a AND gate having a first input terminal, a 
second input terminal and an output terminal, wherein 
the first input terminal of the AND gate receives the 
shift enable signal, the second input terminal of the 
AND gate receives the test clock signal, and the output 
terminal of the AND gate generates the serialized scan 
clock signal to the serialized compressed scan circuit. 

29. The method as claimed in claim 18, further compris 
1ng: 

selecting the shift enable signal or the strobe signal to the 
serialized compressed scan circuit. 

30. The method as claimed in claim 18, wherein the at 
least one state enable signal is (are) generated by a test 
access port (TAP) controller with a TAP state machine which 
compliant to IEEE 1149.1 standard. 
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