
US 20040207428A1 

(19) United States 
(12) Patent Application Publication (10) Pub. N0.: US 2004/0207428 A1 

Yarom (43) Pub. Date: Oct. 21, 2004 

(54) SINGLE CLOCK SOURCE FOR PLURAL 

(76) 

SCAN CAPTURE CHAINS 

Inventor: Itai Yarom, Mevaseret-Zion (IL) 

Correspondence Address: 
BUCKLEY, MASCHOFF, TALWALKAR LLC 
5 ELM STREET 
NEW CANAAN, CT 06840 (US) 

(21) Appl. No.: 

(22) Filed: 

0100 

102 

102-C 

10/419,433 

Apr. 21, 2003 

104 / 

CLOCK SHARING 
CIRCUIT 

Publication Classi?cation 

(51) rm.c1.7 .................................................. .. H03K 19/00 

(52) Us. 01. ............................................ .. 326/16; 714/726 

(57) ABSTRACT 

A clock signal is applied to a clock pin of an integrated 
circuit. The clock signal is coupled from the clock pin to a 
?rst scan chain in a ?rst time period Without coupling the 
clock signal to a second scan chain during the ?rst time 
period. The clock signal is coupled from the clock pin to the 
second scan chain during a second time period Without 
coupling the clock signal to the ?rst scan chain during the 
second time period. 
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SINGLE CLOCK SOURCE FOR PLURAL SCAN 
CAPTURE CHAINS 

BACKGROUND 

[0001] In integrated circuits, scan capture chains (also 
known as “scan chains”) may be provided to permit captur 
ing of test information during device test procedures. Often 
it is not practical to clock plural scan chains With the same 
clock signal because the scanning operations of the scan 
chains may con?ict With each other. It has therefore been 
proposed to provide separate clocks for scan chains that 
Would otherWise con?ict. HoWever, the provision of sepa 
rate clocks increases the number of device pins used for scan 
chain clocking. This creates an undesirable increase in the 
competition for pins, Which are a scarce resource in device 
design. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0002] FIG. 1 is a partial schematic block diagram of an 
integrated circuit according to some embodiments. 

[0003] FIG. 2 is a schematic logic diagram of a clock 
sharing circuit that is part of the integrated circuit of FIG. 
1. 

[0004] FIG. 3 is a diagram representing operation of a 
state machine that is part of the clock sharing circuit of FIG. 
2. 

[0005] FIG. 4 is a Waveform diagram that illustrates 
operation of the circuitry of FIGS. 1-3 in a test mode. 

[0006] FIG. 4A is a How chart that illustrates operation of 
the circuitry of FIGS. 1-3 in a test mode. 

[0007] FIG. 5 is a diagram that is similar to FIG. 2, but 
shoWing an alternative arrangement of the clock sharing 
circuit according to some embodiments. 

[0008] FIG. 6 is a representation that is similar to FIG. 3, 
but shoWing a state machine that is part of the clock sharing 
circuit of FIG. 5. 

[0009] FIG. 7 is a Waveform diagram that illustrates 
operation of the circuitry of FIGS. 5 and 6. 

[0010] FIG. 8 is a partial block diagram of an apparatus 
that includes an integrated circuit according to some 
embodiments. 

DETAILED DESCRIPTION 

[0011] FIG. 1 is a partial schematic block diagram of an 
integrated circuit 100 according to some embodiments. The 
integrated circuit 100 includes a plurality of contact pins 
102, including a clock pin 102-C to Which a clock signal 
may be applied by a clock generator Which is external to the 
integrated circuit and Which is not shoWn. 

[0012] The integrated circuit 100 also includes a clock 
sharing circuit 104 Which is coupled to the clock pin 102-C. 
The integrated circuit 100 further includes scan chains 
including a ?rst scan chain 106-1, a second scan chain 106-2 
and a third scan chain 106-3, each of Which is coupled to the 
clock sharing circuit 104. The arrangement of the scan 
chains themselves may be provided in accordance With 
conventional practices. The organiZation of the scan chains 
is such that concurrent clocking of the scan chains may 
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result in scan failure. As Will be seen, the clock sharing 
circuit 104 is operable to selectively couple the scan chains 
106-1 through 106-3 to the clock pin 102-C at mutually 
different time periods. 

[0013] A fourth scan chain 106-4, Which may or may not 
be present, is shoWn in phantom and Will be discussed 
beloW. The integrated circuit 100 may also include other 
scan chains, Which are not shoWn. 

[0014] The integrated circuit 100 also includes control 
logic 108 Which provides control signals to the clock sharing 
circuit 104. 

[0015] Also included in the integrated circuit 100 are other 
circuit components, generally represented by block 110, by 
Which the integrated circuit performs its intended functions. 
For example, the integrated circuit 100 may be a netWork 
processor, and the components 110 may be constituted by 
conventional components of a netWork processor. Alterna 
tively, the integrated circuit 100 may be a microprocessor, 
and the components 110 may be constituted by conventional 
components of a microprocessor. 

[0016] FIG. 2 is a schematic logic diagram that illustrates 
the clock sharing circuit 104 shoWn in FIG. 1. 

[0017] The clock sharing circuit 104 has a clock input 
terminal 200 Which is coupled to the clock pin 102-C (FIG. 
1) to receive a clock signal CLK. Also included in the clock 
sharing circuit 104 are multiplexers 202-1, 202-2 and 202-3. 
Each of the multiplexers 202-1, 202-2,202-3 has a ?rst input 
204 and a second input 206. The ?rst inputs 204 of all of the 
multiplexers 202-1, 202-2, 202-3 are coupled in parallel to 
the clock input 200. 

[0018] The multiplexer 202-1 has an output terminal 208 
Which is coupled to the ?rst scan chain 106-1 (FIG. 1) to 
provide a clock signal CLK1 to the ?rst scan chain 106-1. 

[0019] The multiplexer 202-2 has an output terminal 210 
Which is coupled to the second scan chain 106-2 (FIG. 1) to 
provide a clock signal CLK2 to the second scan chain 106-2. 

[0020] The multiplexer 202-3 has an output terminal 212 
Which is coupled to the third scan chain 106-3 (FIG. 1) to 
provide a clock signal CLK3 to the third scan chain 106-3. 

[0021] The clock sharing circuit 104 also includes a state 
machine 214, Which has an input 216 coupled to the clock 
input terminal 200 of the clock sharing circuit 104 to receive 
the clock signal CLK. The state machine 214 also has 
outputs 218-1, 218-2 and 218-3. The output 218-1 of the 
state machine 214 is coupled to the second input 206 of the 
multiplexer 202-1 to provide a signal CLK1_C to the second 
input of the multiplexer 202-1. The output 218-2 of the state 
machine 214 is coupled to the second input 206 of the 
multiplexer 202-2 to provide a signal CLK2_C to the second 
input of the multiplexer 202-2. The output 218-3 of the state 
machine 214 is coupled to the second input 206 of the 
multiplexer 202-3 to provide a signal CLK3_C to the second 
input of the multiplexer 202-3. 

[0022] The clock sharing circuit 104 also has a ?rst control 
input terminal 220 coupled to the control logic 108 (FIG. 1) 
to receive a ?rst control signal SCAN_MODE and a second 
control input terminal 222 coupled to the control logic 108 
to receive a second control signal SCAN_EN (scan enable). 
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[0023] Also included in the clock sharing circuit 104 is an 
AND gate 224. The AND gate 224 has a ?rst (non-inverting) 
input 226 coupled to the ?rst control input terminal 220 and 
a second (inverting) input 228 coupled to the second control 
input terminal 222. The AND gate 224 has an output 230 
Which is coupled in parallel to sWitching inputs 232 of the 
multiplexers 202-1, 202-2 and 202-3, to supply a sWitching 
signal CAPTURE_PHASE to the sWitching inputs 232. The 
sWitching signal CAPTURE_PHASE is asserted When the 
?rst control signal SCAN_MODE is asserted and the second 
control signal SCAN_EN is unasserted. At other times the 
sWitching signal CAPTURE_PHASE is inactive. 

[0024] When the sWitching signal CAPTURE_PHASE is 
unasserted, the multiplexers 202-1, 202-2, 202-3 couple the 
clock signal CLK from the clock pin 102-C (FIG. 1) in 
parallel to the output terminals 208, 210, 212 of the multi 
plexers 202-1, 202-2, 202-3. When the sWitching signal 
CAPTURE_PHASE is asserted: the multiplexer 202-1 
couples the signal CLK1_C from the output 218-1 of the 
state machine 214 to the output 208 of the multiplexer 
202-1; the multiplexer 202-2 couples the signal CLK2_C 
from the output 218-2 of the state machine 214 to the output 
210 of the multiplexer 202-2; and the multiplexer 202-3 
couples the signal CLK3_C from the output 218-3 of the 
state machine 214 to the output 212 of the multiplexer 
202-3. 

[0025] FIG. 3 is a diagram illustrating operation of the 
state machine 214 shoWn in FIG. 2. 

[0026] The state machine 214 has three states 300-1, 
300-2 and 300-3 Which are schematically illustrated in FIG. 
3. The state machine 214 also has AND gates 302-1, 302-2 
and 302-3. Each of the AND gates 302-1, 302-2, 302-3 has 
a ?rst input 304 and a second input 306. The ?rst inputs 304 
of all three of the AND gates 302-1, 302-2, 302-3 are 
coupled in parallel to the input 216 of the state machine 214 
to receive the clock signal CLK. The AND gate 302-1 has an 
output 308 coupled to the output 218-1 of the state machine 
214. The AND gate 302-2 has an output 310 coupled to the 
output 218-2 of the state machine 214. The AND gate 302-3 
has an output 312 coupled to the output 218-3 of the state 
machine 214. 

[0027] When the state machine 214 is in state 300-1, a 
signal CLK1_ACTIVE is asserted at the second input 306 of 
the AND gate 302-1. When the state machine 214 is in state 
300-2, a signal CLK2_ACTIVE is asserted at the second 
input 306 of the AND gate 302-2. When the state machine 
214 is in state 300-3, a signal CLK3_ACTIVE is asserted at 
the second input 306 of the AND gate 302-3. 

[0028] Consequently, When the state machine 214 is in 
state 300-1, the signal CLK1_C at the output 218-1 of the 
state machine 214 mirrors (i.e., is identical to) the input 
clock signal CLK; at other times the signal CLK1_C is 
unasserted. When the state machine 214 is in state 300-2, the 
signal CLK2_C at the output 218-2 of the state machine 214 
mirrors the input clock signal CLK; at other times the signal 
CLK2_C is unasserted. When the state machine 214 is in 
state 300-3, the signal CLK3_C at the output 218-3 of the 
state machine 214 mirrors the input clock signal CLK; at 
other times the signal CLK3_C is unasserted. 

[0029] When the state machine 214 is in state 300-1, it 
transitions to state 300-2 in response to the next clock pulse 
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of clock signal CLK. When the state machine 214 is in state 
300-2, it transitions to state 300-3 in response to the next 
clock pulse of clock signal CLK. When the state machine 
214 is in state 300-3, it transitions to state 300-1 in response 
to the next clock pulse of clock signal CLK. 

[0030] Operation of the circuitry of FIGS. 1-3 in regard to 
scanning Will noW be described With reference to FIGS. 4 
and 4A. FIG. 4 is a Waveform diagram that illustrates 
operation of the circuitry in a test mode. In FIG. 4, Wave 
form 400 represents the control signal SCAN_MODE. 
Waveform 402 represents the control signal SCAN_EN. 
Waveform 404 represents the clock signal CLK applied to 
the clock pin 102-C (FIG. 1). 

[0031] Waveform 406 represents the clock signal CLK1 at 
the output terminal 208 (FIG. 2) of the multiplexer 202-1 of 
the clock sharing circuit 104. CLK1 is supplied to the ?rst 
scan chain 106-1 (FIG. 1). 

[0032] Waveform 408 represents the clock signal CLK2 at 
the output terminal 210 (FIG. 2) of the multiplexer 202-2 of 
the clock sharing circuit 104. CLK 2 is supplied to the 
second scan chain 106-2 (FIG. 1). 

[0033] Waveform 410 represents the clock signal CLK3 at 
the output terminal 212 (FIG. 2) of the multiplexer 202-3 of 
the clock sharing circuit 104. CLK3 is supplied to the third 
scan chain 106-3 (FIG. 1). 

[0034] During a time period P1 (FIG. 4), both of the 
control signals SCAN_MODE and SCAN_EN are asserted. 
Consequently the output of the AND gate 224 (FIG. 2), 
CAPTURE_PHASE, is unasserted, and the clock input 
terminal 200 is coupled to all of the output terminals 208, 
210, 212 by the multiplexers 202-1, 202-2 and 202-3, 
respectively. As a result the clock signals CLK1, CLK2, 
CLK3 mirror the clock signal CLK during the time period 
P1, and the clock signal CLK is coupled to all of the scan 
chains 106-1, 106-2, 106-3 (FIG. 1). 
[0035] During time period P2 (FIG. 4), the control signal 
SCAN_MODE remains asserted but the control signal 
SCAN_EN is unasserted, causing the integrated circuit 100 
to enter the capture phase of the scan mode. The signal 
CAPTURE_PHASE, output from the AND gate 224 (FIG. 
2), is asserted, sWitching over the multiplexers 202, so that 
the multiplexer 202-1 couples the output 218-1 of the state 
machine 214 to the output terminal 208 of the multiplexer 
202-1; the multiplexer 202-2 couples the output 218-2 of the 
state machine 214 to the output terminal 210 of the multi 
plexer 202-2; and the multiplexer 202-3 couples the output 
218-3 of the state machine 214 to the output terminal 212 of 
the multiplexer 202-3. 

[0036] It is assumed for the sake of this example that the 
state machine 214 is in its state 300-1 during the time period 
P2. As a result, the AND gate 302-1 (FIG. 3) provides a logic 
high output during the pulse of the clock signal CLK during 
the time period P2, but the AND gates 302-2 and 302-3 do 
not provide logic high outputs during that time period. Thus 
the clock signal CLK is coupled from the clock pin 102-C 
(FIG. 1) to the ?rst scan chain 106-1 during the time period 
P2 (as indicated by the pulse 412 in CLK1, FIGS. 2 and 4), 
but the clock signal CLK is not coupled to the scan chains 
106-2 and 106-3 during that time period. 

[0037] During time period P3 (FIG. 4), the capture phase 
continues, With SCAN_MODE asserted, SCAN_EN unas 
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serted, CAPTURE_PHASE asserted, output 218-1 (FIG. 2) 
of the state machine 214 coupled to the output terminal 208 
of the multiplexer 202-1, output 218-2 of the state machine 
214 coupled to the output terminal 210 of the multiplexer 
202-2, and output 218-3 of the state machine 214 coupled to 
the output terminal 212 of the multiplexer 202-3. The state 
machine 214 is noW in its state 300-2, since the state 
machine 214 has transitioned from state 300-1 to state 300-2 
in response to the pulse of the clock signal CLK in time 
period P2. As a result, the AND gate 302-2 (FIG. 3) provides 
a logic high output during the pulse of the clock signal CLK 
during the time period P3, but the AND gates 302-1 and 
302-3 do not provide logic high outputs during that time 
period. Thus the clock signal CLK is coupled from the clock 
pin 102-C (FIG. 1) to the second scan chain 106-2 during 
the time period P3 (as indicated by the pulse 414 in CLK2, 
FIGS. 2 and 4), but the clock signal CLK is not coupled to 
the scan chains 106-1 and 106-3 during that time period. 

[0038] During time period P4 (FIG. 4), the capture phase 
continues, With SCAN_MODE asserted, SCAN_EN unas 
serted, CAPTURE_PHASE asserted, output 218-1 (FIG. 2) 
of the state machine 214 coupled to the output terminal 208 
of the multiplexer 202-1, output 218-2 of the state machine 
214 coupled to the output terminal 210 of the multiplexer 
202-2, and output 218-3 of the state machine 214 coupled to 
the output terminal 212 of the multiplexer 202-3. The state 
machine 214 is noW in its state 300-3, since the state 
machine 214 has transitioned from state 300-2 to state 300-3 
in response to the pulse of the clock signal CLK in time 
period P3. As a result, the AND gate 302-3 (FIG. 3) provides 
a logic high output during the pulse of the clock signal CLK 
during the time period P4, but the AND gates 302-1 and 
302-3 do not provide logic high outputs during that time 
period. Thus the clock signal CLK is coupled from the clock 
pin 102-C (FIG. 1) to the third scan chain 106-3 during the 
time period P4 (as indicated by the pulse 416 in CLK 2, 
FIGS. 2 and 4), but the clock signal CLK is not coupled to 
the scan chains 106-1 and 106-2 during that time period. 

[0039] During time period P5 (FIG. 4), SCAN_MODE 
remains asserted, but SCAN_EN is asserted, ending the 
capture phase of the scan mode. CAPTURE_PHASE is no 
longer asserted, so that the multiplexers 202-1, 202-2, 202-3 
(FIG. 2) all couple the clock input terminal 200 of the clock 
sharing circuit 104 to the output terminals 208, 210, 212 of 
the multiplexers 202-1, 202-2, 202-3. As a result, the clock 
signals CLK1, CLK2, CLK3 all mirror the clock signal 
CLK, Which is noW coupled to all of the scan chains 106-1, 
106-2, 106-3. 

[0040] During time period P6 (FIG. 4), both SCAN - 
_MODE and SCAN_EN are unasserted, ending the scan 
mode, and placing the integrated circuit 100 in a normal 
operating mode. CAPTURE_PHASE is not asserted, and the 
clock signal CLK remains coupled to all of the scan chains 
106-1, 106-2, 106-3. During the normal operating mode, 
suitable synchroniZation circuitry (not separately shoWn) 
may be operable to prevent con?icts among the scan chains. 
This synchroniZation circuitry is not operable during the 
capture phase, since each ?ip-?op (not separately shoWn) in 
the integrated circuit 100 may be set to an arbitrary value to 
check for structural ?aWs, hence the need for separate 
clocking of the various scan chains during the capture phase. 
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(The integrated circuit is in the normal operating mode When 
it is performing its intended functions other than self 
testing.) 
[0041] Operation of the integrated circuit 100 With respect 
to clocking of scan chains during scanning is illustrated in 
the form of a flow chart in FIG. 4A. At 450 in FIG. 4A, a 
clock signal is applied to the clock pin 102-C. At 452, the 
clock signal is alternatively transmitted among the scan 
chains 106-1 to 106-3. 

[0042] With the presence of the clock sharing circuit 104 
betWeen the clock pin 102-C and the scan chains 106-1, 
106-2 and 106-3, separate clock signals can be provided to 
the scan chains during respective periods of the scan mode 
capture phase While using only one pin as a clock input for 
the scan chains. Thus con?icts among the scan chains during 
the capture phase can be prevented, Without increasing the 
number of clock pins required for the scan chains. 

[0043] Although only one clock input pin is explicitly 
shoWn in FIG. 1, it should be understood that there may be 
additional clock input pins for other clock signals provided 
to other groups of scan chains or other portions of the 
integrated circuit 100, Which are not separately shoWn. 

[0044] Instead of sharing a single clock signal among 
three scan chains, as illustrated in FIGS. 2 and 3, a single 
clock signal may be shared among tWo, or four or more, scan 
chains, in Which cases the clock sharing circuit may have a 
number of outputs corresponding to the number of scan 
chains Which share the clock signal, and the state machine 
of the clock sharing circuit may have a number of states 
corresponding to the number of scan chains Which share the 
clock signal. 

[0045] In other embodiments, one or more of the outputs 
of the clock sharing circuit may each be shared by tWo or 
more scan chains, in a case Where the tWo or more scan 

chains do not interfere With each other during scan capture 
phase. An example of such other embodiments is illustrated 
in FIGS. 5-7 (and also in FIG. 1, assuming that the fourth 
scan chain 106-4 is present). 

[0046] FIG. 5 is a schematic logic diagram that is the 
same as FIG. 2, except that in FIG. 5, the multiplexer 202-1 
has an additional output terminal 500 Which is coupled to the 
fourth scan chain 106-4 (FIG. 1) to supply a clock signal 
CLK4 to the fourth scan chain 106-4. The clock signal 
CLK4 is identical to the clock signal CLK1 supplied to the 
?rst scan chain 106-1. In other Words, the scan chains 106-1 
and 106-4 are connected in parallel to receive the output 
from the multiplexer 202-1. 

[0047] FIG. 6 shoWs a state machine 600 shoWn in FIG. 
5 Which may be the same as the state machine 214 of FIG. 
3, except that the state 300-1 of state machine 600 is 
re-labeled to indicate that state 300-1 activates CLK4 as Well 
as CLK1. The signal applied to the input 306 of the AND 
gate 302-1 is similarly re-labeled. 

[0048] FIG. 7 is a Waveform diagram that is the same as 
FIG. 4, except that FIG. 7 also includes a Waveform 700 
that represents CLK4. As indicated by the pulse 702 in 
CLK4 during time period P2 the input clock signal CLK is 
coupled from the clock pin 102-C to the fourth scan chain 
106-4 (FIG. 1) during that period, in addition to being 
coupled to the ?rst scan chain 106-1. The absence of pulses 
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in CLK4 during time periods P3 and P4 shows that CLK is 
not coupled to the fourth scan chain 106-4 during those time 
periods. 
[0049] FIG. 8 is a partial block diagram of an apparatus 
800 according to some embodiments that may include an 
integrated circuit 100 of the type illustrated in the previous 
draWings. 
[0050] In apparatus 800 the integrated circuit 100 has the 
functionality of a netWork processor. The apparatus 800 also 
includes one or more memory components 802 that are 

coupled to the integrated circuit 100. The memory compo 
nents 802 may be constituted by RAM and/or ?ash memory, 
for example. 

[0051] The integrated circuit 100 is coupled betWeen a 
host device (not shoWn), such as a personal computer or a 
server, and a communication port (not shoWn), Which may 
be connected to a communication netWork (Which is not 

shoWn). 
[0052] The integrated circuit 100 may be used in other 
embodiments, such as a test bed. 

[0053] In the case Where the integrated circuit of FIG. 1 
has the functionality of a microprocessor, it may be incor 
porated in any number of different types of computing 
devices. 

[0054] As used herein and in the appended claims, “pin” 
includes a contact, pad or foot by Which a circuit is or may 
be coupled to an external device. 

[0055] As used herein and in the appended claims, “scan 
chain” may refer to a circuit arrangement as described in 
IEEE standard 1149.1, published in 1990, and may refer to 
a connection of sequential elements operated as a shift 
register to aid in testing by shifting in test data, capturing 
system data and shifting out system responses. 

[0056] As used herein and in the appended claims, “scan 
mode” refers to a mode in Which sequential design elements 
(such as ?ip-?ops and latches) are operated as control and/or 
observation points for test purposes. 

[0057] As used herein and in the appended claims, “cap 
ture phase” refers to a phase of operation in Which behavior 
of an integrated circuit is captured by setting the circuit to a 
certain state and alloWing the circuit to operate for one or a 
number of cycles from that state. 

[0058] As used herein and in the appended claims, “inte 
grated circuit” includes an electronic device made With a 
silicon material. 

[0059] The several embodiments described herein are 
solely for the purpose of illustration. The various features 
described herein need not all be used together, and any one 
or more of those features may be incorporated in a single 
embodiment. Therefore, persons skilled in the art Will rec 
ogniZe from this description that other embodiments may be 
practiced With various modi?cations and alterations. 

1. (Canceled) 
2. The method of claim 7, further comprising: 

simultaneously transmitting the clock signal from the 
clock pin to all of the scan chains. 

3. The method of claim 7, Wherein the plurality of scan 
chains includes three scan chains. 
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4. The method of claim 3, Wherein the alternating includes 
operating a state machine in a mode to transition among a 
plurality of states. 

5. The method of claim 3, further comprising: 

simultaneously transmitting the clock signal from the 
clock pin to all of the scan chains. 

6. The method of claim 3, Wherein during the alternating 
the clock signal is simultaneously transmitted to tWo of the 
scan chains. 

7. A method comprising: 

applying a clock signal to a clock pin; and 

alternating transmission of the clock signal from the clock 
pin among a plurality of scan chains; 

Wherein the alternating takes place during a scan mode. 
8. The method of claim 7, Wherein the alternating takes 

place during a capture phase of the scan mode. 
9-13. (Canceled) 
14. An apparatus comprising: 

a clock pin; 

a ?rst scan chain; 

a second scan chain; 

a third scan chain; 

a fourth scan chain; and 

a circuit to selectively couple the clock pin to the ?rst scan 
chain and the second scan chain, the circuit to couple 
the clock pin to the ?rst scan chain and not to the 
second scan chain during a ?rst time period and to 
couple the clock pin to the second scan chain and not 
to the ?rst scan chain during a second time period that 
is different from the ?rst time period the circuit includ 
mg: 

a ?rst multiplexer connected betWeen the clock pin and 
the ?rst scan chain; 

a second multiplexer connected betWeen the clock pin 
and the second scan chain; 

a third multiplexer connected betWeen the clock pin 
and the third scan chain; and 

a state machine Which has an input coupled to the clock 
pin, a ?rst output coupled to an input of the ?rst 
multiplexer, a second output coupled to an input of 
the second multiplexer and a third output coupled to 
an input of the third multiplexer; 

Wherein an output of the ?rst multiplexer is coupled to the 
fourth scan chain. 

15-18. (Canceled) 
19. An apparatus comprising: 

an integrated circuit; and 

a memory coupled to the integrated circuit; 

Wherein the integrated circuit includes: 

a clock pin; 

a ?rst scan chain; 

a second scan chain; 

a third scan chain; and 
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a clock sharing circuit to selectively couple the clock 
pin to the ?rst scan chain and the second scan chain; 

Wherein: 

the clock sharing circuit is to couple the clock pin to the 
?rst scan chain and not to the second scan chain 
during a ?rst time period and is to couple the clock 
pin to the second scan chain and not to the ?rst scan 
chain during a second time period that is different 
from the ?rst time period; and 

the clock sharing circuit includes: 

a ?rst rnultipleXer connected betWeen the clock pin 
and the ?rst scan chain; 

a second rnultipleXer connected betWeen the clock 
pin and the second scan chain; 
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a third rnultipleXer connected betWeen the clock pin 
and the third scan chain and 

a state machine Which has an input coupled to the 
clock pin, a ?rst output coupled to an input of the 
?rst multiplexer, a second output coupled to an 
input of the second multiplexer and a third output 
coupled to an input of the third multiplexer. 

20. The apparatus of claim 19, Wherein the integrated 
circuit further includes: 

a fourth scan chain; 

Wherein an output of the ?rst rnultipleXer is coupled to the 
fourth scan chain. 


