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PLL applicat ions

Sa n g - O b o th D es k C h ew . a n d W o o - Y o u n g C h o i

T wo new phasc/ frequency detectors P FD s) am prop - d that Ä n
overcome the sp d and j itter limitat ions of conventional PFD
x lMInes- One of the proposed circuits has a re- t t ime of O3 2ns
and the other a rs et t¹ e of 0.03m during the Pin s k - d loop
Ä pu re pr. - ss. aÄ OM it- to HSPICE sUmm um1 M th 0.8Nn
CM OS prÄ ess parameters.

Du rodEdm on-- T here is increasing dem and fo r lm H it ter , h igh -s- d

p hase-lÄ k ed 1oops P L L s) fo r app licat ions such 8 data t ransf¤

system s and m ob ile com m u n icat ion systems. I n a PL L , a pha®
frequency da c to r P F D ) m o nito rs pha- and f requency d ig ¤ -
enÄ s M w een the inpu t sig n l (R ) and vo l tage-cont ro l led o- i l la-

t or W C O ) q tpu t ( m , and generates an u p sig n l W p) i f R leads

r and a dom si- al (D n) V R lags § ] . W i th co nven t ional PF D s
such as rep o r ted in [2, 3], t he U p and D n p ulses cann ot k sho rter
th an a Ä r tain m in im um w id th , even i f R and Y have no phase d if -

* renÄ , in o rd er to avo id the dead-zo ne p rob lem .
W hen bo th U p and D n sip als exist sim ul taneously , t he tw o

curren t paths o f t he charge pum p are shon ed- Th b p mum s the

V CO co n t ro l v o ltage and r a n ts in PL L j i t ters [¹ . W e p rop -

new P E D s ho nes that m in im . t h is p roblem .

Pr op osed schem a -- C onven t ional PF D s Ä descr ik d h [2, 3] am

m ade up o f tw o dual edge-t r iggered , N - ta ble D -ty p n ip nops
£ F Fs) w i th their ou tpu ts co nnected to t he A N D gate. n e out -

pu t o f the A N D gate ba om es logic one w hen the ou tput sip als

o f bo th D F F s are logic one, and t his in tu m re- s bo th D F F s.
Co nsequently , bo th U p and D n signals rem ain loù c one u n t il t he
re- t signal goes th ro ut- the A N D gate and t he reset path o f the
D F F s. T he reset t im e can be easi ly d eter m ined t o be several gate
delays. F o r exam p le, the PF D s show n in F ig. 14 of [2] and F ig. 6

o f ¼ h ave six gate delays fo r thei r res t t im e.
A sig nn can t Ä d uct io n in reset t im e can be m ade w ith t he pro

po- d d 1erne P F D l ) show n in F ig. l . PF D 1 consists o f tw o

re- ta ble ra t ioed la ches ¼ , O R and A N D ga s - H us d ra m s
designed t o k o - rated m the negative-edge t r iggerd m ode. T he

rat ioed 1atch O- rates in t he f ol low ing m anner . W hen the in pu t t o
N 1 is logic one, N 2 and P2 rem ain in the cu t-ON state k cause the

± 7L rat ios of N 1 and P l are designed such that the node vo ltage
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and it was assum ed that t he req u ired U p and D n si- al levels fo r
t um -on v o l tage o f the charge-p um p sw itch are Z ONE and t he sup

p ly v ol tage 5V . F ig. 3a show s t he sim u lat ion results * r PF D l .

T he reset t im e is O3 211s and the p rop agat ion delay is O.H IS - T he
sim u lat ion restd t s fo r PF D 2 are show n in F ig. 3b . T he reset t im e is
only O.O3ns and the p ropagat ion delay is OW n s - I t shou ld k
n o ted that t he reduÄ d r eset t im e is only val id fo r the PL L Ä M ure
p a s s. F or the PL L lock -in p r Ä ess, PF D 2 ha a sim ilar p r-

fOm anÄ Ä PF D l . A l though sim u lat io n resu l ts fo r bo th PF D 1
and PF D 2 show tai l s in the U p and D n signals, t h is m ay no t
cause p r ob lem s w hen t hey are kept below the tu m -on vo lt age of

t he charge p um p sw i tches.

5 |

at node 1 always remains below the threshold vol tage of N 2, kecp
ing the Up si- al the Mme. W hen the input to N 1 is 1oÏ C Û ro
and the input to P 1 is lot- one, the vo1tage at node 1 remains at
tk g ound 1eve1, and the U p si- d can k pulled up to lo¨ one
only by P2. I f the input to P 1 changes from 1ogic one to lot-
zero, the volu - at node 1 is set to logic one. A t the Mme time,
£ e Up si- al is pulld dom to loÏ c a o by N 2 k cauÄ of the
W L ratios of P2 and N 2. The 0 R gau removes overwrit ing m
outputs and the A N D gate changes the U p and D n sip als n om

A logic one to logic zero. n e reset path of PFD l is three-gate
Ò R delays, as shown in bold l ines in Fig. 1.
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Fig. 1 Schem- fie diagram q/ PFDf
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n e PF D re- t t im e can be red uÄ d fu r ther by using tw o reset
paths Ä M the circu it ¥ F D 2) sh ow n in F ig. 2 . PF D 2 consist s o f
tw o rcsen able m t iÄ d la ches, tw o inver ter s, and one N O R gate,
and op rates M the negat ive- dge t r iggered m od e (as dÄ s PF D 1).
W hen t he D n sip - changes f r om l ogic zero t o logic one, the
inpu t t o P6 is p u l led dow n to logic zero b y the r eset path th r ough

/( invert er . T h us, U p sis al r em a ins at loÕc m o even w hen 7
changes f rom loù c one t o loù c zer o . T hr ough t his reÄ t p ath , the
outpu t v o ltage is set below the t um -on v o lta ge of the charge-

/ p um p sw itch . n e other re- t path us a N O R gate and by th is,
the U p sis al changes f r om logic one t o logic a ro w hen bo th t he
R and Y sig n 1s becom e logic one. C onsequen tly , the reset t im e is
reduÄ d signi f - - n ly even t hough the reset path is t h rÄ gate

delays.
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Fig. 3 Sinn- arIon rend - / br [ ô and Dn charm er - m r qf p roposed
PFD s

a PF D I
b PF D 2

Conch s- Pf.- T w o phase/f r eq uency da c tor s, PF D 1 and PF D 2, am

pr oposed t hat can sign i f icant ly im pr ove the sp ed and j it ter * r -
f o rm at1Ä o f convent io nal PF D s. A Ä ord ing to H SPI C E sim u la-

t ion , PF D 1 has a reset t im e O3 2 n s an d PF D 2 of O.o¤ s . I t is
ex pÄ ted t hat these c ircu i ts w il l f ind usefu l app l icat ions in the real-

i sat ion o f h igh -sp ed and loH it ter PU s -

Å CAno--,fedkm en- : Th is w o rk w as supp or ted b y the M in ist ry of

I n fo r m at ion and C om m un icat ions, K o rea .
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Fig. 2 SCA-m- t ic diagram q/ PFD 2
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/ ¼
S mu d - n ro d o -- To evaluate the p rformat1Ä of the prop - d

PF. , H SPICE simulation was p rform ed using OS tun standard
CM 0 S prd ÉSs parameters. For simulation, the R and Y sig n ls
were assumed to have 4ns duration, M d R la ds Y by OA S- For
sift- l im y, Sinnnation was a mid out M th the PFD block d one,
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