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An Extremely Small Size Multi-Loop Phase Locked Loop
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Abstract An extremely small size multi-loop phase-locked loop(PLL) keeping phase noise
performances has been proposed. It has been designed to have the loop filter made of small
single capacitor with multiple Frequency Voltage Converters (FVCs) because the main goal is to
make the size of the proposed PLL extremely small. Multiple FVCs which are connected to
voltage controlled oscillator(VCO) make multiple negative feedback loops in PLL. Those
multiple negative feedback loops enable the PLL with the loop filter made of an extremely
small size single capacitor operate stably. It has been designed with a 1.8V 0.18¢m CMOS
process. The simulation results show that the proposed PLL has the 1.6ps jitter and 10us
locking time.

Key Words : Frequency Voltage Converter, Multi-Loop, PLL, Small Size

1. &2 ZgEe] 2 AL 83 7 ARAE 2.
Tt

S aIE ol&s] FLEEC] AujAg 7]
£ Sole 271 A8HA1. AMAE S ﬂi
£ AREOIEER AAUSTHS ol 81t FHIIARE 22
HIAE 471 Ashae 19E w2 AR7L gﬂioli
SHL ole AYARE F7MRIG B4 7f9] Fo}
56 T TEE ARE3to] 22 719 AMAE A
FE AAE %7}°}EE sto] SPIAFFRE ot
o] Jo= FESHIH2I3]. A5t Hxo] AR Uk

ot

ol5-& A}t 71719] AREHIET} FA5HA| F7Hgtell
w2t BHeA] o] 27|& #RE =& ZopA|1l Qlrt.
AQ] HE WA Holl AR H= $PIYFE(Phase
Locked Loop : PLL)9] F7|& Z0]7] Yo U
HAS AAol= £ TF AvjAIE 9 &S E0l=
o] mi§- S8t} AE7E A2 25 A5 A &
%o] XP.Q Al §_§_ }\Hk]’é‘]-7] HOH /\11_—_ o]—;ﬂ %Z‘Po]]

PRI FEG IWIRE JHAo} @k 1PnE

This Paper was supported by research Fund of Pukyong National University Research Abroad Fund in 2017 (C-D-201
7-0970).

*Department of Electronic Engineering, Pukyong National University

*Corresponding Author : Department of Electronic Engineering, Pukyong National University(choiys@pknu.ac.kr)
Received October 16, 2018 Revised November 03, 2018 Accepted November 14, 2018



tol {5 AAIHAS
tlcH4l5]. 2 982 27k F 719
Yt= 58 AfA

= FEPI7E FA gk 71 dshg et
FE717 3% B0 92 € & AUtk

Current modulator& AR&-ste] I HE9]
AEA G5 HIAA 22 2719 8
TFASHITHOL. o] F2e= AF HF Ao AZE A
Sk= D F/F Ao E4o] viztsitt. 7|y #u
Al SH) 328} A)ZE Hat AvjAlE FH) FEF o]
&oto] 22 AYAEE 71 vHY] 2 S 7=
AA[EQ} o] F&SHESE FHoIATHT]. AR ¢
= ARESto] f8 AAEZE AR B3 7RIS
FASTATHS]. o3t 125 S B4 9] AR o
I B2AQ1 327t ERUEo] F% Bl 4% =
Ttk B8 ARSSHA] Y RE AR
ool 718 & ¢ 4 ATl 28 o] 2= EF
718 AR ool wE H4ERl 327t b 2
{5}

£ =Rolhe B5719 FVCe el VCOR +
A B9 B £1E TRiste] PR
9] A5 A2 fAISHHA Z7E g718es &9

SPYIATIE AKSHck

(o
ol

4 N
el
o

MRormoe o

> [y du
u
Sk
N
)
ok
ol
rg
oy
%I:
ol

c
[H W

£ oox M

AukAQl IR TEE= PIFIE HE
(Phase Frequency Detector : PFD), HslgI=
(Charge Pump : CP), &X IE(Loop Filter : LF),
AdA o] E27|(Voltage Controlled Oscillator
VCO), £57(Dividen = g€t SE3 4dolf
£ 7HIWA HgsHA 2tel] oAl 23 B 2
7} ARREE, J8E ZAske AuiAlE 8]
AAA et 1B o] AujAlE A7]71 9| F7]
£ Z74glt.

ArE FuAFIO] HA J2E I 19 YE
Wltt. AdA K70 RS FLE AZEo] B
7182 AEche B9 Fuke Ak HE]
(Frequency Voltage Converter : FVC)E AR&-35}0]

FI G E &50] d71Ho= 7Aad sht] Al
HEL oPgoHA S&5ESE HAASHI FVvCe AY
Aojdz719] &8413.9] Fu4rt 715 7HAst
1, ZAsHH F7keke &8 AdE s, ol A
FAoPLZI719] 7+ o] Yoz Q7RI ol= 4
(Dol Yepd 23} o] 7|9 WAohe 23 94
Hol(excess phase shift)7} Zask= Z3} At

A¢(t):KV00/ Vipp(t)dt D
o714 VLPF(t)“E 71EA1S $HE7] Bt HAYS|
= FudE SYAY oot} 11 2= shtel A

Az e FoUER A9 FVC 22 7l
Aoz HolFEa ItHVives FVC &Yl st
] AMAE R whEold £ FEojM= 17 29
3 AR A e Be} o] 3|8 EAskE =
I pFHol7t A FAe] &t 24749 FVC
€ F7Iv PAskE 23 dRole] Ve &
Fe HA7I1=A o] Asdes) Hot S=E ¢t
oM st AtE AILFFLANE 13 B2
HEE ARSI FVCE ARgolo] 14} FudH
7t 7Hle S 1™ 200419 2ol 23t A
o] W& €€ + Udd M L€ I o=
9 7 U2 Aol & =Rolde A HAE H4s)
She Zlo] Fao|Ez slfe] 242 H719] FujAfE
2 4E 13 FZZEQL FVCE ARgsto], Qo]
HARE 2717F 22 IR FLE QAR E3T
FVCe EAEQ1 BA7|2A) AGAolE7|o] -8
st7] mizol FVCE ¥R 7S sdle ez
Hot 3|28 st Al 4 AT

1



F:j'—' PFD [

J8 1. NetE fduEsRn

Fig. 1. Proposed PLL.
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(b) Control signal timing.
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