12AUR005 A C ock Switching Crcuit Background and Field of the I eA@
5 This invention relates to a clock switching circuit for swtchi ng et ween
a plurality of clock signals. A clock switching circuit is enployed in a

wide variety of applications, for exanple, as a variable timng reference

in a processor, in phase |ock |oop 10 systens for synchro
different signals or in data tel ecommunications when corrm”ﬂmw mu;”lzm "
different data rates. Conventhlghoéwvsm{umg Q@ireuiitt s suffer _
drawback that the switching between clock si gnal S causes "gllt "

occur at the output of the switching 15 circuit which are ungesi rable si nce
such glitches can create timng errors. There has been prop @’mewmmggd
e

circuits vvhbch alle |at this r?bl erp and an exanpl e of whi

in a pat ent 28eeUHEA dFigd-ofdhe 2His prior art, glitches aweoo»

m ni m sed or elimnat ed by synchron|5| ng a cl ock sel ect signal, which is
used to indicate the swtching between a current to a new clock signal, 20
to a falling edge of the new clock signal. It is an object of the invention

t o provisle #hisainventian i retates otok as vlock hswidching ceirduitwforc bwitshiagspetween a
I mplenent. 1 2 AUG 2005 2

plurality of clock signals.

A clock switching circuit is employed in a wide variety of applications, for
example, as a variable timing reference in a processor, in phase lock loop
10 systems for synchronising to different signals or in data telecommunications

when communicating at different data rates.

Conventional switching circuits suffer from a drawback that the switching
between clock signals causes “glitches” to occur at the output of the switching
15 circuit which are undesirable since such glitches can create timing errors. There
has been proposed switching circuits which alleviate this problem and an
example of which is described in a patent document US5,652,536. In this prior
art, glitches are minimised or eliminated by synchronising a clock select signal,
which is used to indicate the switching between a current to a new clock signal,

20 to afalling edge of the new clock signal.

It is an object of the invention to provide an alternative clock switching circuit

which is easy to implement.



Summary of the invention According to a first aspect of the invenjiofg 2005
there is provided a clock switching circuit conprising 5i) a swtch
having a first input arranged to receive a first clock signal, a second

i nput arranged to receive a second clock signal, a control input, and a
switch output, the control input selectigely connecting the switch output
to the said first clock signal or the said second clock signal; ii) a first
flip fl op h8ummawy afdhe invemtibnar ranged to receive a clock select 10 signa
whi ch provides an indication to switch fromthe first clock signal to the
second cl ock signal, a clock input, and a data output; iii) a second flip
flop having a first data input coupled to the data output of the first

flip-flop, ok | : W P : h ' . and a
dat & out put "Gty 1B HRLAMAR  WiVRAEh, flerek Blovided BoR shithipg ™ e
dat a out put . J.rst flip-flop, a second input coupled to the data

out put of tﬁg&ggé@'ﬁahé'f’ai p-flop, and an output; and v) an AND | ogi c gate
having a first ipput coupled to the output of the XNOR |ogic gate, a
second ihput coupl@&WteNt 'QQ/\Pthlfﬁt @Gt-'bafr,an%@it%rﬁecgﬁe@uﬁfﬁgtclo HdgRAlt put of
the AND gate arranged to provide the first clock signal and is coupled to
the clock input 8ecendinputarranged tbirepeive lresecarghglenk sigradi agostrohinphgt on
detection of the indication for the switching by the first flip-flop, the
output of the ANBngad ewdtohtaipst, th@mohtrel inpusseRictivkly connecting the switch

output to the said first clock signal or the said second clock signal;
ii) a first flip flop having a data input arranged to receive a clock select

10 signal which provides an indication to switch from the first clock signal to
the second clock signal, a clock input, and a data output;
iif) a second flip flop having a first data input coupled to the data output of
the first flip-flop, a clock input coupled to the switch output of the switch,
and a data output,

15 iv) an XNOR logic gate having a first input coupled to the data output of
the first flip-flop, a second input coupled to the data output of the second
flip-flop, and an output; and
v) an AND logic gate having a first input coupled to the output of the
XNOR logic gate, a second input coupled to the switch output, and an

20 output; the output of the AND gate arranged to provide the first clock
signal and is coupled to the clock input of the first flip flop;

the arrangement being such that on detection of the indication for the switching
by the first flip-flop, the output of the AND gate switches from the first clock

signal to an intermediate state and subsequently to the second clock signal; the



signal toan internedi ate state and subsequently to the second clag E 5
signal; the 1 2 AUG 2005 3 switching fromthe internedi ate state t M@em
second cl ock signal being synchronised to a falling edge of the second

cl ock signal. An advantage of the described enbodi nent of the invention is
that with the 5 switching fromthe firs8 clock signal (current) to the
second cl ock signal (new) being synchronised to a falling edge of the
second cl océwitchjngl frogl ithehintermediatarisiate do e rsacandd .clotike signalr being
enbodi nent al so has a further advantage that the arrangement 10 is sinpler

and easi er $gndhiphiesetd adsllingedaeest the sebend oloekBigrahal design. Bri ef
Description of the Drawi ngs An enbodi nent of the invention wll now be

descri bed, by way of exanple, with 15 reference to the acconpanyi ng
drawi ngs, in which: Figure 1is a circuit diagram of a clock swtching

t d d of
of the var i Sls*dVartiod B tpb MEHLRY, efBBab S, e RBRlS Tp chil %’thci it
f Fi 1; f th Pr ef
Crent e e A Dk oo oMnaliE e B9 oS seb bl BSACGER) o o
the InventlIggin\é\;'hIsy(/:r?chronised to a falling edge of the second clock signal, glitch is

minimised or eliminated.

The described embodiment also has a further advantage that the arrangement

10 is simpler and easier to implement as compared to the conventional design.

Brief Description of the Drawings

An embodiment of the invention will now be described, by way of example, with

15 reference to the accompanying drawings, in which: -

Figure 1 is a circuit diagram of a clock switching circuit according to the
invention; and
Figure 2 depicts a timing diagram of the various input and output signals

20 of the clock switching circuit of Figure 1;



conprises two flip-flops and in this enbodiment, they are in the f%rmof a
first D5 type flip flop 20 cascaded wth a second D-type flip f1df A6
clock switching circuit 10 further conprises a switch such as a

mul tipl exer 40, an "XNOR' gate 50 and an "AND' gate 60. The nultiplexer 40
conprises a first input 41, a second inpw 42 and a switch 10 output 43.
The nultiplexer 40 is arranged to receive two clock signals, CLK A and CLK
B, typi cal | \Dethiled Diesceptiori obthecPrefersed Entddireehtwo i nputs 41,42, In this
exanple, CLK A is of a higher frequency than CLK B. Each cl ock signal, CLK
A and CLK B, may be provided using a crystal oscillator (not shown) to
generate the required continuous clock frequency. The nultiplexer 40

i 1o out prtOgE° L Mushafh o %"?‘fgsﬁ"i?4ﬁ*£€‘?'939%§'r°if°§*@( Eée*geé_@&%ﬁﬁﬁﬁ{r@z of
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first flip-flop 20 is _arranged to receive a clock select 20 signal, CLK
SEL, hav?ngt)épgg@ flon 20 vasepded,wibra,secend Briype dincBen 8. The slackawitdhing of
the two clock signals, CLK A and CLK B, is output by the clock swtching
circuit 10. dbepéndi fugthen compriappla switdrosychaapromettiptexen40a andXNOR! gate chi p
(not shown) may be used to generate the CLK SEL signal and the required

| ogi c | evel .50Téved &hr*AND"Igate B0op 20 al so has a clock input (CLK) 22 which
Is used to 12AUR005 5 latch the clock select signal, CLK SEL, to a data
output 23 of the first flip-flop

e

The multiplexer 40 comprises a first input 41, a second input 42 and a switch
10 output 43. The multiplexer 40 is arranged to receive two clock signals, CLK A
and CLK B, typically of different frequencies, via the two inputs 41,42. In this
example, CLK A is of a higher frequency than CLK B. Each clock signal, CLK A
and CLK B, may be provided using a crystal oscillator (not shown) to generate
the required continuous clocl; frequency. The multiplexer 40 further comprises a
15 control input 44 which selectively connects the switch output 43 either to the
first input 41 or to the second input 42 of the multiplexer 40, and thus one of the

two clock frequencies, CLK A or CLK B will be output by the switch output 43.

A first data input 21 of the first flip-flop 20 is arranged to receive a clock select
20 signal, CLK SEL, having a logic level which serves as an indication to select
which of the two clock signals, CLK A and CLK B, is output by the clock
switching circuit 10. Depending on the application, a processor or a controller
chip (not shown) may be use;:l to generate the CLK SEL signal and the required

logic level. The first flip-flop 20 also has a clock input (CLK) 22 which is used to



20. .The CLK input 22 is coupled to the output of the clock sw tChiggAUG 2005
circuit 10 provided by an output 63 of the AND gate 60. 5 The fi

flip-flop 20 further conprises a data output 23 which is coupled to a
first data input 31 of the second flip-flop 30, a first input 51 of the
XNCOR gate 50 and the control input 44 of the multiplexer 40. The second
flip-flop 30 further conprises a clock input (CLK) 32 and a data 10 out put
33. The ClLKatatptie Sidck setent@ighlt CLKNSEEWd atdaiatquiputd23 of thd dirstullipiflobexer
40 so that the clock signal, CLK A or CLK B, is used to latch the first

i nput 31 of 24, h?hé@ﬂ.@(‘ﬁwddt'ﬂ 'E'(Sdllp?éd t@Pthd §ufddﬁldftth§%iodkrb\ﬁ1f&ﬁrﬁ %ﬁ&ﬁnﬁ‘ﬂfot h a

falling edge of the selected clock signal,

exanpl e, H& Hé% t?)lgﬁlf)u ﬂmt&sof?tﬁem@ éﬁ%@ofl rst and second fI i p-fl ops

20, 30 are negatlVve- rlggere out put 33 of the second
flip-flop 30 is subsequently coupled to a second |nput 52 of the XNOR gate
50. The output 53 of the XNOR gate 50 is 20 Iogi cally "ANDed" with the

switch output 43 of the nultiplexer 40 by e AND gate 60 to produce t he
out put 63, O ficgtflipdiop: 2@ furtbencempriees ﬁgd%mr@atput %@ whicBfis ragpled tnah
flip-flop 20,30 further conprises a reset input 24,34, RESET N, which when
RESET - N isfirsadata/iepu(Bﬂ)@fme' sexond flipflops3Q asfinst irtphle5(11d{théleﬂ@le(gfat6 500UT
signal 63 would be defaulted to output one of the two clock signals, CLK A
or CLK B. and the control input 44 of the multiplexer 40.

The second flip-flop 30 further comprises a clock input (CLK) 32 and a data
10 output 33. The CLK input 32 is coupled to the switch output 43 of the
multiplexer 40 so that the clock signal, CLK A or CLK B, is used to latch the first
input 31 of the second flip-flop 30 to its output 33, in accordance with a falling

edge of the selected clock signal, CLK A or CLK B.

15 In this example, both the clock inputs 22,32 of the first and second flip-flops

20,30 are negative-edge triggered.

The data output 33 of the second flip-flop 30 is subsequently coupled to a
second input 52 of the XNOR gate 50. The output 53 of the XNOR gate 50 is
20 logically “ANDed” with the switch output 43 of the multiplexer 40 by the AND

gate 60 to produce the output 63, CLK OUT, of the clock switching circuit 10.

Preferably, each flip-flop 20,30 further comprises a reset input 24,34,

RESET_N, which when RESET_N is “active” (logic “low” in this case), the CLK



The.operation of the clock switching circuit 10 will now be descriibedyly00%
reference to Figure 2, which illustrates timng waveforns of the signals
RESET N, CLK SEL, CLK A, CLK B and CLK QUT. Assunming at state 0, the
RESET_N signal 24,34 of the flip-flops 20,30 is pulled lowto "reset"” the
clock switching circuit 10. During this geriod, the status of the to clock
sel ect signal, CLK SEL, has no effect on the first flip-flop 20. Wth the

RESET - N at OUDuelgnhatl 88 woulg besdeldult] ®of outhat dhe pf tHeotwro 21BciSignats, CLie Aa

"l ow' and thus the output 53 of the XNOR gate 50 woul d be "high".
Correspondi gy K Bt he second input 62 of the AND gate 60 is a "high" and
thus the output 63 of the AND gate 60 woul d be dependent on its first

i nput 61, which is coupled to the 15 switch output 43 of the nultipl exer
40. In this enbodinent, with the control input 44 of the nultiplexer 40 a

"l ow', corcespondi to.the output 23.of the.first.flip-flop 20, t

switch out pﬁﬁeggpg?"ﬂﬁﬁed ﬁE?t&BF@X%’V'%CiWQ Lingdfta 19 ¢ Wil PBa’o@Ppﬁ?s?fl'R?‘rﬁ}yst
clock signal CLK A 20 _The output 63 of the AND gate 60 is couEI ed to the
CLK i nput 2tefgfenage toi Figure| 2p-whiglpillpstrales timing ewaveforms cef tthe signsts dat a
I nput 21 to the data output 23 of the first flip-flop 20. Simlarly, the
switch out pRESET gV, ChK Skl tClK& &LKIB argd GEKIOUG. "cl ock"” the CLK input 32
of the second flip-flop 30 so that the first data input 31 1 2 AUG 2005 7

is latched out of the second flip-flop 30 in accordance with a falling edge
of the

Assuming at state 0, the RESET_N signal 24,34 of the flip-flops 20,30 is pulled
low to “reset” the clock switching circuit 10. During this period, the status of the
10 clock select signal, CLK SEL, has no effect on the first flip-flop 20. With the
RESET_N at “low”, the outputs 23,33 of the flip-flops 20,30 would be a “low”
and thus the output 53 of the XNOR gate 50 would be “high”. Correspondingly,
the second input 62 of the AND gate 60 is a “high” and thus the output 63 of the
AND gate 60 would be dependent on its first input 61, which is coupled to the

15 switch output 43 of the multiplexer 40.

In this embodiment, with the control input 44 of the multiplexer 40 a “low”,
corresponding to the output 23 of the first flip-flop 20, the switch output 43 of the
multiplexer 40 is defaulted to output the first clock signal CLK A.
20

The output 63 of the AND gate 60 is coupled to the CLK input 22 of the first flip-
flop 20 and is used to latch the first data input 21 to the data output 23 of the
first flip-flop 20. Similarly, the switch output 43 of the multiplexer 40 is used to
“clock” the CLK input 32 of the second flip-flop 30 so that the first data input 31



CLK.input "32. At state 1, RESET -Nis set to "high" and thus the outputs
23,33 of the flip-flops 5 20,30 would now be dependent on their ﬁqsggéztzbqge
first data inputs 21,31. In this case, at state 1, the clock select signa
CLK SEL is set to "low' and with each "high-low' transition of the CLK

I nput 22 (being negative-edge triggered),7the state of the CLK SEL signal
Is latched to the data output 23 of the first flip-flop 20. 10

Cor r espondi tigylajchacheutoithecdedondlip4ép B0 Inhaccartiancy ithra fllingedde ot tiand
thus the nultiplexer's output 43 is switched to output CLK A as before.
The out put &1 kofput B2. XNOR gate 50, which depends on the outputs 23, 33 of
the two flip-flops 20,30 would still be a "high". Thus, the CLK QUT si gnal
63 of the clock 15 switching circuit 10 would still be generating the
clock signal CLK A. The clock switching circuit 10 continues outputting CLK

¢l ock i gnafs BB @RS NS GRRAE Eh g i B oifelly 4o Tane infenmc o
processos.  HheSopnen berdaneadenben Teei resmeRVe first dRLA InpuUl:2s Holn Tinge
I medi ately due to the design of the circuit 10 to mnimse or elimnate
glitch. 1 2cask apstates1, the clock select signal CLK SEL is set to “low” and with each

“high-low” transition of the CLK input 22 (being negative-edge triggered), the

state of the CLK SEL signal is latched to the data output 23 of the first flip-flop

20.

10

Correspondingly, the control input 44 of the multiplexer 40 is “low” and thus the

multiplexer's output 43 is switched to output CLK A as before. The output 53 of

the XNOR gate 50, which depends on the outputs 23,33 of the two flip-flops

20,30 would still be a “high”. Thus, the CLK OUT signal 63 of the clock

15 switching circuit 10 would still be generating the clock signal CLK A.

The clock switching circuit 10 continues outputting CLK A until the CLK SEL
signal changes state, which is an indication to switch clock signals from CLK A
to CLK B, for example during state 2 in Figure 2.

20
During this state, the CLK SEL signal is pulled “high” by, for example a
processor. The output 63 of the clock switching circuit 10 does not change

immediately due to the design of the circuit 10 to minimise or eliminate glitch.



The. switching of the CLK SEL signal is only registered at the next, fallin
‘edge of the CLK input 22 of the first flip-flop 20. Wien this haﬂpéﬂg,ﬁ 7@
shown by the arrow X, the CLK SEL signal will be latched to the output 23
of the first flip-flop 20 and used to control the nultiplexer 40, the
second flip-flop 30 and the XNOR 5 gateg50. Wth the control input 44 a
"high", the switch output 43 of the nultiplexer 40 outputs CLK B to the
first inputThé switching éf\ihegBLK SBL avighal ds oty fdgisterguuat e neit faling stigend
flip-flop 30. Wth this change, on the next falling edge of CLK B, a 10

"hi gh" st at gf file COR ifpdft BEbf feomat flipdpie®.anhehahrthdphen’eas 8REWH by the
flip-flop's data output 33. Therefore, the start of the CLK SEL si‘ghal at

(e 2 oaftdi R3tnel) KISEE R ol bB 15cABA0 O Wb R PHMEIRL Fiphh© 2

falling edge of the g output by t

This is sho Si.n n arrow,Y in . .FEiqur .15 1t ,ghoyl d.al s e rent
Lo a ski &I oD AR At me Mliupipthi . Sne SBgeas Mrciiih o0 abe 108 X0R, o
23 of the first flip-flop 20 and when the data output 33 of the second
flip-flop 30a88Quts a "high", since at this point, the first flip-flop 20
I's synchronised to the CLK A signal whereas the second flip-flop 30 is 20
synchronised to the CLK B signal. During this period of |atency, the first
input 51 of the XNOR gate 50 is a "high" but the second input 52 is still
a "low'. Thvittetlos eontrbeinput pdt a SBigh”, tHee sWiER caapet 59 ofithe dnbitipexél @¢'

whi ch neans that the output 63 of the AND gate 60 is also a "low', as

i |1 ustrat edolgubd UK BYo the first input 61 of the AND gate 60 and to the CLK input 32

of the second flip-flop 30. With this change, on the next falling edge of CLK B, a

10 ‘“high” state of the CLK SEL signal would be latched to the second flip-flop’s
data output 33. Therefore, the start of the CLK SEL signal at the data output 33
of the second flip-flop 30 would be synchronised to a falling edge of the CLK B
signal being output by the switch output 43. This is shown Llsing an arrow Y in
Figure 2.

15
It should also be apparent to a skilled reader that there is a latency between
when the data output 23 of ti’le first flip-flop 20 and when the data output 33 of
the second flip-flop 30 outputs a “high”, since at this point, the first flip-flop 20 is
synchronised to the CLK A signal whereas the second flip-flop 30 is

20  synchronised to the CLK B signal. During this period of latency, the first input 51
of the XNOR gate 50 is a “high” but the second input 52 is still a “low".
Therefore, the output 53 of the XNOR gate 50 would be a “low” which means
that the output 63 of the AND gate 60 is also a “low”, as illustrated using arrow

Z in Figure 2. This “low” state is an intermediate state of the clock switching



Zin Figure 2. This "low' state is an internediate state of the clo
ND At 25

switching 1 2 AUG 2005 9 circuit 10 before the output 63 of the Al

60 switches to the new clock signal CLK B. The presence of this

intermedi ate state elimnates or prevents glitches fromoccurring when the
out put 63 of the AND gate 60 swi tches togthe new clock signal CLK B. 5
When the "high" state of the input 31 of the second flip-flop 30 is

eventual 'y clredithechdford tie detput B3t sltheS3AND §ater6D initchdsab thBenetiNdbdet e
50 changes state to a "high" and the output 63 of the AND gate 60 sw tches

(om0, LIS, A W B R, o,

synchronised™ o a ge o e 10 newc

CLK SEL sig " ' ' L, 8u h t out put
25 of the  BeheF MR BEGw Bg Wik g bulPsS of e ANB itadan Wt o
transition as ill Lkzt'ratf& Ry%arrow U Asimlar latency, as represented by
the 15 i nt ePRWFAEkSIgNAL GLRiB observed for the output 63 of the clock
switching circuit 10 to change but since CLK A is of a higher frequency
than CLKSB, the latency is shorter than when CLK SEL signal sw tches from
"low' to "high". The transition fromthe internediate state to the CLK A
woul d be syN¢merothies highd staté adfl theginpetigé aff thehsecona flipeftidp SOgisadver@uHllyr, as
shown by an arrow Win Figure 2. 20

latched to its data output 33, the output 53 of the XNOR gate 50 changes state

to a “high” and the output 63 of the AND gate 60 switches from the intermediate

state to CLK B such that the switching is synchronised to a falling edge of the

10 new clock signal, CLK B.

When the CLK_SEL signal goes back to “low”, at state 3 of Figure 2, the data
output 23 of the first flip-flop 20 changes state only at the next “high-low”
transition as illustrated by arrow U. A similar latency, as represented by the
15 intermediate state, is observed for the output 63 of the clock switching circuit 10
to change but since CLK A is of a higher frequency than CLK B, the latency is
shorter than when CLK SEL signal switches from “low” to “high”. The transition
from the intermediate state to the CLK A would be synchronised to a falling
edge of the new clock signal, CLK A, as shown by an arrow W in Figure 2.
20
In any case, the worst case latency would be one clock cycle of the clock signal
at the CLK input 32 of the second flip-flop 30. In this case, this means that the
worse case latency would be one clock cycle of the second clock signal, CLK B

or the first clock signal, CLK A, as the case may be. With this arrangement, the



In any case, the worst case |atency woul d be one clock cycle of t?% RI.IJ({O?#U
signal at the CLK input 32 of the second flip-flop 30. In this case, g
nmeans that the worse case |atency would be one clock cycle of the second
clock signal, CLK B or the first clock signal, CLK A as the case nay be.
Wth this arrangenent, the 1 2 AUG 2005 1§ clock switching circuit 10 can
switch between two clock signals mnimsing or wthout generating any
glitch. In ahidktswitchindicircuis 1@ctare eadtch betgeanstiwaptiotk Sidrelé iminigisingner 5
The enbodi nent described is not to be construed as limtative. For exanple,
al t hough t he ' i igm(m it i i t LKA
and a 9hi ghwtﬁgﬁgg?gﬁgnm, t he Iﬁ?@?}t?g, Erg%vu%gér?}%é(@ §§r?ga%alﬁﬁl§ﬁ?”%ﬁer
sui tabl e tYRESi ﬂf flip-flops may be used in place of the D-type flip-flops.
i 0 Havi ng now 1gully described the invention, it will be apparent to one of
ordinary skill in the art that many changes and nodifications can be nade
thereto wthout departing fromthe scope of the invention as clained. 1 2
AUG 2005 it _Cains 1. A clock switching circuit conprising i) a switch
havi ng asfi 76e empadimentArpsdbed is awbito e constsyed lasdimitatiyealFor exatnplecond
i nput arranged to receive a second clock signal, a control input, :
although the described embodiment uses a “low" at CLK SEL to select CLK A

and a “high” to select CLK B, the reverse can be used. In addition, other

suitable types of flip-flops may be used in place of the D-type flip-flops.

10 Having now fully described the invention, it will be apparent to one of ordinary
skill in the art that many changes and modifications can be made thereto

without departing from the scope of the invention as claimed.



and-a switch output, the control input selectively connecting the §W'3&?2 5
output to the said first clock signal or the said second clock signal; ||W
a first flip flop having a data input arranged to receive a clock sel ect
signal which provides an indication to switch fromthe first clock signa

to 10 the second clock signal, a clock ijpput, and a data output; iii) a
second flip flop having a first data input coupled to the data output of
the first flip-flop, a clock input cougigignéo the switch output, and a data
output, iv) an XNOR |l agic gate having a first input coupled to the data
output of 15 the first flip-flop, a second input coupled to the data

out put of the SeWGi@ckfsWitBhﬁb%cuﬂ%n&ﬂisﬂ\ﬂ put; and v) an AND logic gate
having a first input coupledto the output” of the XNOR |logic gate, a

The AND gate arr ahaealies’ M e sy MR dhrarf3d BesBVbRY st IS BEPEL ) o
on det ecti on of - SRESNIBY AT ALl peRe & SPRPER HakRBNep3 G of
and subsequent |y & 8 RWISBCaHBub tBBIconsoyiRRU SHikctyait connRgtngonet swtch
internmedi ate state to the second clock 25 signal being synchronised to a
falling edge of tCupuidedmelsaiddrst clognsignallorthaldaid®86Coridclock signal;
i) a first flip flop having a data input arranged to receive a clock select
signal which provides an indication to switch from the first clock signal to
10 the second clock signal, a clock input, and a data output;
iif) a second flip flop having a first data input coupled to the data output of
the first flip-flop, a clock input coupled to the switch output, and a data
output,
iv) an XNOR logic gate having a first input coupled to the data output of
15 the first flip-flop, a second input coupled to the data output of the second
flip-flop, and an output; and
v) an AND logic gate' having a first input coupled to the output of the
XNOR logic gate, a second input coupled to the switch output, and an
output; the output of the AND gate arranged to provide the first clock
20 signal and is coupled to the clock input of the first flip flop;
the arrangement being such that on detection of the said indication by
the first flip-flop, the output of the AND gate switches from the first clock
signal to an intermediate state and subsequently to the second clock

signal; the switching from the intermediate state to the second clock

25 signal being synchronised to a falling edge of the second clock signal.



2. Aclock switching circuit according to claim1, wherein the first and/or
second flip-flop is a D-type flip-flop. 5 3. A clock swtching citrZuuG 2005
accordi)ng to claim1 or claim2, further conprising reset neans. 4. A
clock switching circuit accordlng to claim3, wherein the reset nmeans is
coupled to the first and the second fliyp-flops such that when a reset 10
signal is generated, the output of the AND gate is defaulted to output
either the first or the second clock signals, independent of the clock
select signal. 5. A clock switching circuit according to any one of the

precedi ngocl ai msclocik%v\ﬁﬂﬁﬁrgd eirktie a%%Fd?vggP 't? a1t '\@h%ﬁ{ the IleEéA‘ gr%ﬂép i n

switching circuit accord to any one he prece

the intermedi atg 5i B A fsoaqb-typevf\flp ﬁop

5 3. A clock switching circuit according to claim 1 or claim 2, further

comprising reset means.

4, A clock switching circuit according to claim 3, wherein the reset means is
coupled to the first and the second flip-flops such that when a reset
10 signal is generated, the output of the AND gate is defaulted to output

either the first or the second clock signals, independent of the clock

select signal.
5. A clock switching circuit according to any one of the preceding claims,
15 wherein the switch is a multiplexer.
6. A clock switching circuit according to any one of the preceding claims,

wherein the intermediate state is logic low.
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