Field of the Invention This invention relates to a clock sw tching
for switching between a plurality of clock signals. A clock swtching
circuit is enployed in a wide variety of applications, for exanple, as a
variable timng reference in a processot in phase | ock | oo
synchronising to different si ggl gé datﬁ t el ecommuni caml‘lmmmmmmlm
comuni cating at different d tEB fiedhl swi t chi ng ClLGHI TS
suffer froma drawback that the swi tching between clock signals causes
"glitches" to occur at the output of the switching circuit which are
undesirabl e since such glitches can create timng errors. M
proposed Badkohoury and Eield of the kiveatid®vi at e thi s probl em an m'ummmtmmMof
which is described in a patent docunment US5,652,536. In this prige.art,
glitches are mnimsed or elimpated by synchron|5|ng a cl ock select
signal, which is used to indicate the switching between a current to a new
clock si gnglig t?er?tnfrf"'%1 ats ?ng c%cl{ %‘%wf%ﬁ}’ﬁéf lREdit Sl’oﬁ%htch'ir’i 'b%t\ﬁa Rb eCt of
the invention rovi an alternative clock swtc circurt
easy to i ry of the invention Accordlng to a flrst aspect
of the inGﬂHFV n?f@ﬂQ?EQPnFErOV|ded a clock switching circuit conprising s
i) a switch having a first input arranged to receive a first clock signal,
a second input arranged to receive a second clock signal, a control input,
and a switch output, the control input selectively connecting the swtch
out put t o A heloskiissvifchingt cirbuit is sérgplalyedr int Bewids vasietyoofl agplicatiensyrfer: i)
a first flip flop having a data input arranged to receive a clock select io
si gnal whiexanmsleyiades \aniablalitiesihg oefdrenssviihcd prooessdneirf iphate clook Hosp gnal
to the second clock signal, a clock input, and a data output; iii) a second

flip f100p ét,% 9 fér fSXhélterﬂ&tl 6 Ritiferet Rigithls GrtiReds@l foléddrtuniatibhe fldr st

flip-flop, put coupled to the swtch output of the swtch,

data out p%h%ﬁy 3ohmurﬁgat?ﬂaq§ &lﬂg;e%tgg{a rangg/l ng a first input coupled to the

data out pu
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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 a falling 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.



‘the first flip-flop, a second input coupled to the data output of the
second flip-flop, and an output; and v) an AND |l ogic gate having a first

i nput coupled to the output of the XNOR | ogic 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 i's coupled to the clock input of the

first fli falo ; nt being such that on detection of the

i ndi catio%‘@&m bPfheAhlet by the first flip-flop, the output of the AND
gate switches fromthe first clock signal to an internmedi ate state and
subsequently to the second cl ock signal; the f 3 switching fromthe
intermedi ate state to _the second clock signal being synchronised to a
falling edygcosdingte aBisdasrerbekths iguantionthare, isnirayisesk a dirckgewitehing d
enbodi ment of the invention is that with the s switching fromthe first

cl ock si gradfcuitcompeising t o t he second cl ock signal (new) being synchronised
to a falling edge of the second clock signal, glitch is mnimsed or

el i m nat ed. Thd) deswitdoRaviegloflistemputadriandeabtoarddeivehgrfireddiask aighdl hat the

arrangenment io is sinpler and easier to inplenent as conpared to the
conventional degy B gﬁiéé{ L i i t+ of the
i nvention wll es'ri]-:'g%ﬂgéﬁ%%t‘:%rrrl b ,tcgbé%@éfééggggpﬁ%w%@]ﬁnif re elﬁg l(J:t(iz to

t he acconpanyin raw.ngs, in ich. . FEi.gure i circuit diagramof a
cl'ock v Lot ngPhd PeaRetS outli e Bontedla b el ShbRebing RESRIRE . <
timng diagram of the various input and output signals 20 of the clock

swi t chi ng ci r ciRutpeitopthg gaid first clogk signal pe Qﬁ%'grsieﬁt)ﬂ‘zﬁhf'k signalpr ef err ed
Enbodi ment Figure 1 illustrates a clock switching circuit 10 according to
t he inventi on vibia first dlig flop dwaving af datp-inpeparranged to redaive @olockseigctt hey
are in the formof a first Ds type flip flop 20 cascaded with a second
D-typerof | i p Tl afigidl.wHible pedvidés aniihdibation to switch frth the filseclockgignaies a
switch such as a multiplexer 40, an "XNOR' gate 50 and an "AND' gate 60.

The mul ti pl exerndQeeaARCIERSIGndI] & SlockRtit, ddd addR§eRALL: NPut 42 and a
switch io output 43. The nultTplexer 40 is arranged to receive two clock

Tnputs a1 a2, 1 ¢ Areons el g et AR oo bR B REye bt

Each clock s gr}ﬁle’ﬁrg'flﬁpibﬂop, 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



‘and CLK B, may be provided using a crystal oscillator (not shown) to
generate the required continuous cl ock frequency. The nultipl exer 40
further conprises a is control input 44 which selectively connects the
switch output 43 either to the first iqput 41 or to the second input 42 of
the nultiplexer 40, and thus one of the two clock frequencies, CLK A or CLK

Bwll be output hg sw ‘Qut.puU . iLr a_l.npui. .1 he
first fli ﬁ-‘“f'{cg'wgzquré ﬁ?er ;thegaﬁeﬁgétge%@@etdg tbﬁogécgﬁ e%lpglgoglgﬁéhge,'ﬁQLK
SEL, having a |logic, | evel which serves as an indication to select which of
the two clﬁyeﬁhgqr&%f@,a?a"mgqe otihe §econd CeRK-RIgNdly t he cl ock swit ching
circuit 10. Depending on the application, a processor or a controller chip
(not shown) may be used 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 tn ddvhatage dbhéhe destritsed eeibadiment of th& iBkntidnoisatidatwitlouheut 23
of the first flip-flop 20. The CLK input 22 is coupled to the output of the

clock swi t%gdgg}chgﬁggﬁe it RIS gggame@@nwfoome §cdd Lidek AMNhAAhewHO. s

The first further conprises a data output 23 which i's coupl ed

to a first j . C flimp=fl , e i of
t he XNOR a%q@é @ngﬁwr{'%%d %né P@I"ﬁ‘?nggge4éf El?é t%g:oﬁgl ?l?’gf(eééballl@%lmgésecond
flip-flop 30.further canprises a clock input (CLK) 32 and a data to out put
33. The CURNMISEA 5 £liminaledni ed to the switch output 43 of the mul tipl exer
40 so that the clock signal, CLK A or CLK B, is used to latch the first
i nput 31 of the second flip-flop 30 to its output 33, in accordance with a
falling edge of the selected clock signal, CLK Aor CLKB. is In this
exanpl e, biiehdesearibEdoembodimerst 2180 32asad furtherfadvantagedthat toaa@rfangprfdndps
20, 30 are negative-edge triggered. The data output 33 of the second
f1ip-fioop i3@irhslep ahg AR td impRwd i tst coraparedad dhé BBRVerftdral designXNOR gat e
50. The output 53 of the XNOR gate 50 is 20 logically "ANDed" wth the
switch output 43 of the nultiplexer 40 by the AND gate 60 to produce the
out put 63, g § i otf | gwitchi ng circuit 10. Preferably, each
flip-flop : a reset input 24,34, RESET_N, which when
RESET N is "active" (logic "low' in this case), the CLK 6 QUT signal 63
woul d be defaulted to output one of the two clock signals, CLK A or CLK B.
The operation of the clock switching circuit 10 will now be described by s
r ef er ence A emhpgdiment ofiiednventianswilaiew bei dasegbadyky waysofexampeswishal s
RESET N, CLK SEL, CLK A, CLK B and CLK QUT.

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;



"Assumi ng 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 period,
the status of the io clock sel ect signal, CLK SEL, has no effect on the
first flip-flop 20. Wth the RESET N at "low', the outputs 23,33 of the
flip-flops 20 30 mould be a "l ow' and thus the out put 53 of the XNOR gate
50 mould he ) cond input 62 of the AND gate 60
is a"hig

52 A EANB yat e 60 woul d be dependent on
its first |nput 61 WhICh is coupled to the is switch output 43 of the

mul tiplexer 40. In this enbodinment, with the control input 44 of the

mul tiplexer 40 a "l ow', correspondi ng to the output 23 of the first
flip-flop Ffure hélusiiatesha alagkuswidching cirbeit 10l ddcptdirg ito 48e irvetdidbawlhickl t o
output the first clock signal CLK A. 20 The output 63 of the AND gate 60 is

coupl ed t axdrisridstiwomMpiflopd i ihhRisfdrmBédifrlent, thepRre th fiedforr df%ﬁﬁtste Iatch
the first data input 21 to the data output 23 of the flrst flip-fl

T e et et e a e ek

t he CL t he second da a Input 31

IS Iatched out e second fli 0.in ace rdanc II|ng edge
of the. Gt Bithergogtes f%@t?u o BUAHERR 5, . deforl o

outputs 23,33 of the flip-flops s 20,30 would now be dependent on thelr
respectlve'sQﬁP@tand‘M@ﬁiﬁt@ 21,31. In this case, at state 1, the clock
select signal CLK SEL is set to "low' and wth each "high-| ow' 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- rop 20. 10

Cor r espondTtg multiglbrerca0icofprisep 4 fifst input 4t agketond émsut 40ahd 4 bach and
thus the nmultiplexer's output 43 is switched to output CLK A as before. The

out put 53 X S t fathe
153 FHplER B AR M gpA MR g B

of the cI o] st t ock
S gnai a8 CHER: MEIRAM B bt Frd o t%hh%’nétﬂﬁt@ Pl e
until the CLK nges st ate, a |nd tlont tch
Clock si griENRPoRLK A SOF 8 réreqt@ncxﬁgﬁ)hl@arﬁﬁ cksignal CER A o 2.
20 During this state, the CLK SEL signal is pulled " for exanple a
processor. ar‘tdw@L&JBpmaydse erovited csingka swstalhosedlater (cnsnt tshmwnéé@genetate hange
i medi ately due to the design of the circuit 10 to mnimse or elimnate
glitch. the required continuous clock 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 used 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



"8 The switching of the CLK SEL signal is only registered at the next
falling edge of the CLK input 22 of the first flip-flop 20. Wen this
happens, as 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 multiplexer 40,
the second flip-flop 30 and the XNOR s ﬁate 50. Wth the control input 44 a

firer | npUrtchuirOpfk Skt s ot gt o T r el el AT g S diobng

flip-flop 30._.Wth this ange, on the next falling edge of CLK B, a to

"hi gh" st af% He Ch okt %Eussqoglﬁ%d twieoutput 8 Hweglorag svfiching girepit 10
flip-flop's data output 33. Therefore, the start of the CLK SEL signal at
the data duopiged3dsy an output S3cfrine AND gbteP0.30 woul d be synchronised to a
falling edge of the CLK B signal being output by the switch output 43. This
is shown using an arrow Y in Figure 2. 15 It should al so be apparent to a
skilled reader that there is a | atency between when the data output 23 of

the first fhd pirdtl Mp-R8 20RECAMBrisky 8 QuhRtpdS29whiee i§%agrédf {d g-flop
30 outputs a "high", since at this point, the tirst flip-flop 20 is

syneh on sk bClG.Ch oyl 8RB MBABESG AVSERBDEST brind (OBt .,
BRI T o KW L R T AN

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 internediate state of the
cl ock switching 9 circuit 10 before the output 63 of the AND gate 60

sw t ches tbhe lsecordvflip-fiop 30 furtherGdtnprisdhe gloels émme (FLK)h32 andt ardatdi at e
state elimnates or prevents glitches fromoccurring when the output 63 of

the AN gad@plf 38M TEEESLKOiMpie BBWsCLoGHed @Ndhe Gititdh cutpiherst Be thai gh”

state of the input 31 of the second flip-flop 30 is eventually latched to

f
its data a0t Bi%{. 0 a
"hi gh" an%PE@‘%"%?égt%@%g?@ﬁ'géﬁﬁ@“%@% svm@? Féleeggforé granqgﬁéetcﬁtrtlﬁée(rﬁﬁétedi ate
state to CLK u that the.swtching.is nghroni sed to a f.alling edge of
the to. neBHbak &ty aBcopd Rinatibnyd fBts, el &2, HgftideBed v aiafes: Pour
at state 3 of Figure 2) th ata oufput, 23 of the first flip-flop 20
changes st@dge ehing salegtad ¢ tS'g'Pﬁ|géE|<o’W°r Bition as illustrated by
arrow U A simlar latency, as represented by the is internediate 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
t han when [aLtkisSekamipi) abothwhiecélesk fiputs "22088 df ahé Hirghand Heeohd aftigiflopen

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



"fromthe internediate state to the CLK A woul d be synchronised to a falling
edge of the new clock signal, CLK A as shown by an arrow Win Figure 2. 20
In any case, the worst case | atency woul d 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 | atency woul d®be one cl ock cycle of the second

clock sig CLK B or t fi,rst clock signal, K,A) as . the cas be.
Weh thi o GPTsRad woptbe defuByds culin e s TP il oo gndiee LA
between two cl ock signals mnimsing or without generating any glitch. In
addi ti on, MpLKiBs achi eved using a sinpler circuit design. s The enbodi nent
described is not to be construed as limtative. For exanple, although the
descri bed enbodi nent 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-flpRs atién Ustethd rtlddkaewitehingheiréuit YITe vill i o B@Sdeécﬁib_Havag now
fully described the invention, it wll be apparent to one of ordinary skill

in the art %BW : (A [ c t . Lt hout
depart isﬁg f ?%%b? e scﬁggﬁg%tﬁ@%m@jﬁ{t flagél”)lé a@@?a%ﬁ%_ rﬂ’?éiiofcpgef E\rrévs'&ﬁw‘:’A

cl ock sw tghi | rGuj onprj Si g .2 S aving a first input
arranged t%E$Eg-eﬂléﬁg{§Eﬁ'$%%ngg‘i%ﬁgpwmﬂcond i nput arranged to
recei ve a second clock signal, a control input, and a switch output, the
control input selectively connecting the switch output to the said first
clock signal or the said second clock signal; ii) a first flip flop having
a dat a i npdssumingrajedated, rtbe RESEA_NI sighals24, 34 of $he) fip-flaps 20,3prisutled an
indication to switch fromthe first clock signal to to the second cl ock

signal , a leloekrésuttithe elodk amtah'mgmlt@mtm.iDmr)ngatrﬁse?endd,fthblcstéﬂu@mfhaéi ng a
first data input coupled to the data output of the tirst flip-flop, a clock

I nput  gOURLgEk sBIdch gl elKes Ey%asaftﬁtﬂ ee?fg@fibﬁ Pt Mt ﬂ]id-il‘{ép ?‘&W@?th@gi ¢

??;epﬁwng a first imput coupled to ata output o S first
fli Bli f 3881 RE%%’%M'@W{% i HBIPERS, 3,00 BB Bingtid Ra0l0.eBE BE o h
Coren oo B Bl 85 RSB s 3 o . il
provi de the first clock

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



‘20 signal and is coupled to the clock input of the first flip flop; the
arrangenent being such that on detection of the said indication by the
first flip-flop, the output of the AND gate switches fromthe first clock
signal to an internmedi ate state and sub;equently to the second cl ock
signal; the switching fromthe internediate state to the second cl ock 2s

si gnal bei, C S

1272 A ol BaRSHE Sk B R st dorft MRAdT3p T BoSHephPs Vi G0 RapRIARE,
and/ or se @ng fli flop is a Dtype flip-flop. s 3. A clock sw tching
circuit ac 20 claiml or claim?2, further conprising reset neans. 4.
A cl ock swi tch| ng circuit according to cI aim3, wherein the reset neans is
coupled to the first and the second flip-flops such that when a reset to
signal is generated, the output-of the AND gate is defaulted to output

ei ther theAfstates 10RESET deisoset tol“high” @indrtals the odintan @883 of thiehfiipflops k
select signal. 5. A clock swtching circuit according to any one of the

preceding 2 80 Would howss 8bPehdént oM thelt ré§ @ctwelfﬁstmaquu@ 2173 R tis
switching circuit according to any one of the prece Ing clains, wherein the
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ca] ca] calca]ca]lcalcalcalcalcalcalcalcalcal$ *i K-/109& ()-$109%& ()-, 10%& () -
fs” 109& ()2Q,09cwonid 's8Hl Oves' o ) higL.oFRus) 113z FRHLK- QBId1 sigtial )GIBQJfltU%&CKokaQ! 10%
&() 109 () - 3f 10%&()- OL! 109%&' () -

" 10%& (9 - cdwikehiisg ird @40 Woutd still BO Yenejatih: the @K Jig LKL () -

F$& 109 ()- F" & 10%& ()-Fy & 10%& ()-m K3s-9! 109%& () -

109B&' ()-"109B& ()-101010F6z109%& ()- Y3:!109%& ()-F/ 10%& ()-[4i K-K
t109B& ()-" 109B& ()-Ys109B& ()-, 109B& ()-f#109B& ()- FL09B& () -

91 1098& ()1he 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.
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01 109B&’ (Yo 10K PLE 2B ABAE 1c) OVRETRP 202 Vgt issappers. as shown by the

M 1098& ()-3" M 109B& ()-33M 109B& () - g#10%B& ()-39! 109B& ()-3 109B& () -

9. vi K- 7F3Mruovis the OEKVEEQLgignal)will AeokBdied) tosthe! audp@s23 f the first flip-flop
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5 gate 50.

With the control input 44 a “high”, the switch output 43 of the multiplexer 40
outputs CLK B to 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 using 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 tiwe 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
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to a “high” and the output 3 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
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without generating any glitch. In addition, this is achieved using a simpler circuit

design.

5 The embodiment described is not to be construed as limitative. For example,
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. [n 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.




' U&() f10% U& ()- 10% U& ()-f10% U& ()-7; 8889c99dEYNC 10 U s10% U& ()-s10%
U& ()-ml0% U&' ()-s10% U& ()-ys10% U& ()-L 10% U&' ()- 99:Qo:::dEYNC 10 U
*$10% U&' ()-'10% U& ()-9% 10% U&' () -#S#10% U&' () - !s10% U& ()-Y10% U& ()-: B;
;< <<dEYNC 10 U 7s10% U&' ()-4s10% U& ()-210% U& ()-0s10% U&' ()-Y. 10%

U& ()-,,s10% U& () - <<<<<<C=k==bC 10 US #10% U&' ()- 10% U& ()- !'10%

U&' (

- 0 ! -
)-f10% U& ()- 10 U Claims

1. A clock switching circuit comprising
i) a switch having a first input arranged to receive a first clock signal, a
5 second input arranged to receive a second clock signal, a control input,
and a switch output, the control input selectively 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
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;
iii) 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.
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second flip-flop is a D-type flip-flop.

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.

20



