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Design and Layout Implementation of Low Current Mismatch Charge
Pump in Phase-Locked Loop
Abstract

The charge pump phase-locked loop is widely used in electronic communication technology.
The application fields of the phase-locked loop mainly include frequency synthesizers in the
field of radio frequency, high-speed data transmission systems, clock synthesizers and so an. In
this paper, a low current mismatched charge pump circuit for a low-supply voltage and
low-phase noise phase-locked loop system is designed by analyzing the working principle of the
charge pump, its influence on the phase-locked loop performance and the current mismatch
phenomenon in the charge pump. Based on TSMC's 180nm standard digital process parameters,
simulation analysis and layout design of the circuit were carried out. The simulation and analysis
results show that the output voltage is in the range of 0.4V to 1.1V, and there is no mismatch
between the upper and lower currents of the charge pump, which meets the requirements of the
low supply voltage phase-locked loop system for the charge pump. Finally, the layout of the
current mirror module, resistance module, capacitance module was discussed in the layout

implementation. The final layout area is 1324pum?.

Keywords: Phase-locked Loop; Charge Pump; Current Mirror; Current Mismatch
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(Dummy). 7EFH R UL ECAS FE = i FBH, LB AT RL2y A U F FH R TG U FEL B 28, 491l
FAL BHL R 16 s P B A R Y SCHR UL A BH AR % o FEIEAT IR I 2 i), 7 22 e LR 4 2
AT ORY o ULECHS 2 IRH 2 MOS &, Hrh MOS 8 4H i 22 73 TROK FL R RG FE de iy, 7 22
W HLRTRR, FF HAE B35 75 2200 Dummy fREPE54F, R FELFITEILEL T A SHL,
HuoeBisg, MR ZILRFAESH, AT EN Dummy fry7 8844, HAh MOS A 75 ZILAL,
ANTEE N Dummy #31F.

4.2 FE UG AL 2R B A P SE

ZIH Y, PMOS A R 2 H May Msy Ms; Msw Mov Mios Mits My Mis;
Miss Mizv Mis & TZHEL, NMOS 4 LS /2 FH Mais Moy Mass Mass Maz. Moss
Maov Miaov Ms B, HA Miow Mizy My B2 — EIRFEE R S 1) PMOS & Mos.
Mas B & — HLIRFRAE W A NMOS &, JR BN 1 IR FFBAR IR B 1) — Bkl

ZIUH R, IR B AR S 2 i e R e ) S

(1) HGRRE, KA AR AR

(2) MOS & U5 e 3 R S L H

(3) MOS B I R IR EL, H BN T IRIEa A S H00 — 3k

(4) It REBEmcs, B7IEMEAEH,  ORIE MOS & I IE W TAE,

(5) AT R A RE AR ZEEORIE MOS & [F7E 8, ££9T Pe 4L, Via SLEURHR, ZED4T
PAAS s el INFL R R AT REA:

4.3 FEAHIALIR K AR B SEEN

HARMAZM, HILWRARIE:

Poly Cap : = Poly >R5LHL;

MOS Cap : HH MOS HIM# 5 AR B e IE e, @& T i i ER i 2 [|], F 38
g

MIM Cap : FIFH M ZEHEATEE LA E ) CTM JE 4 R
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Metal Cap : FIHPZE& BRI EEHE, FRHSFAHZ SR E KL,

ZIH P, BHEMRE, RHAE MIM 5%, FHAMHERITVERHEZESES)E S
R&JE 6, JFHA CTMS JZIR, ZEXRRENTHEEE S B 6 ZEIM—NEIR, A THKH
KR ME. EHEE S BRERE 6 WHALKNKENSBEFHELRRR, EHSEEET
DAk b 7 26 10 IR A, 1 A AR AE N OB, DR 6 AR AR ) 52 )
4.4 KNG

A EEE T AR SR AR R T vt AR PR DL AR Rl e B i P T R RN, E E AT T
FEfuf 28 22 70 LB I VLD . HRJAEE HR BRI UL BC AN R S I I e v v, #HAT 1 SR B 1R
hi B BT H R IE

(UL TERE R TN AEBEITRINE. RAAR. WBIEEHEO, LT PUIMA—/N
Bl AR ERE.

S BRI U E R b i B AR, SRR RS TR B AT
INEE )
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E5F HERMRERIE

£ b AR I AR b, R T AR B A DRC 38, 285 5 HOeH I Y H B 2
PIBEAT LVS X LIS UE, i DR TH R 5 T L it o 3 ] — B

5.1 HEHZEIRE DRC Bk

(1) BeBA R GDS XXM, FTHFAERIZ SO, Wil 5-1, Library JI%EHHE S
Wk, Stream File HEAEMAI4A T, s Apply, A2 GDS SRR,

() FTIFHR A, A5 Calibre—Run DRC, 1l 5-2, Rules itk DRC 1)
B9E A, DRC Run Directory £/ B s 247 JBOS A2 SO B4, 8 S 4 HT 42 B bl 2
WAFIREL. Inputs AL layout file 1+ HIAE AT GDS XA, #AJ5 miidi Run DRC, #A4T
DRC %1F

(3) #fH DRC WiEMIgs R, ol DRI R R T e, WK 5-3, FiRiEssEE
TR E R AT, BEHT AR GDS XU, RJ5181T DRC, BAESHR, HEA 5 DRC @I,
W& DRC & )5 A 7 M&E1xR, 70l Poly. &8 1. &8 2. &8 3. &F 4. & 5. &8
6 1178 7 [ AR 17

5.2 T ZRARE LVS Bk

(1) AR, T AERBOZ ORI A, i 5-4, Template File JHA “.” /RFE Y4
A #6542, Library Browser 3 Uik £ 75 2242 il 22 10 R 2R &, 1] 5-5, Output CDL Netlist File
AR KR 4T, Run Directory A “.” AR GHT#%1E, Netlisting Mode £ #:4:
A N R IR BN R, JHE SRR, A OK, M3t & 1B CaE sy, AR
RAEMMR L, ik 5-621,

(2) FTHFHAT AR, iy Calibre—~Run LVS, 41l 5-7, Rules BibRHERE LVS 1546
WESCHE, BTk EAR O R S B 12 . Inputs BEIEHR G 8 2 1 2B B GDS U,
Netlist £ Spice Files I A < Fii £ B R XA, Top Cell SEFEAH M B TRZ H.0T, 25 M
Run LVS, #A4T LVS il

(3) #HH LVS R as B, T LURIE IR A 15 Bt T B0, i 5-8, mIbhridh
MiRELR, SHHE, sSSP L, M EE JFE I E e s A B R R
PAFEE MR B B, R IE S HILASRERE, SR 5 2 a1 11 4 S5 1
EATIE, FEHRBH. AR, M. AR SRR BRI LR 24, LBk
JEZE AR P TG SR BRATI X HL R FAS PR R AR RO, IX R R AR R B L
B0 b Dummy #84FRAE S, GBS ME, TEm B BB A mAn, N RBEEA
LA, BAERZ D, RIERIEME, FHHAT LVS 3k, BRMESUN R AT DL gtk
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Dummy ] &8, (HRFESERRIH o, 75 2R AT TAE N i, 2eim A G R &G 4 AT
DABEAT B, di e AN 0 B R 43R

(4) BRBHUGE A 2R B DR AE, BB AR GDS S, ARJEIZ1T LVS, EELIR,
H | )n LVS I8, 4l 5-9, 24 gk S AR AR & LVS Kb id

5.3 RE/NG

AR FE SR AT IR BT I B AR IE M T DRC 38E, XATE A IAIE T T 18k
et SR 5 5 HORE L ) L SRR BT HEAT LVS S BUIGHIE, Bf DR B AR R P A0 v i S B ] —

(Ui IEIRIEE AR BATAIE RAMA
55 BT RENANRIEE T, MEERERMET R, WRIrEmp g, sl
iR, BREFED )
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e

ASBEHHIUYI A Vvt (1 BT AR RE RS AL 20 58 MU PEREZEOKR, SRt th A e — e AU X TA] Y
CP figfig it S A R EC . A ADE 15 5 TR it U5 Rt 5 1, 3@ n f A (0 78 I He
AR AR, i R 1LV, Mg THEASIZVEX, ESCBERA L, Bt
HL S R LA M RN T 0.4V B, Moo B FREABIZIEX, RO HEBARN, H
T SR R FTLAER RS T 11V BiE R RN T 0.4V B, B4R LT
SCHE IR R ECVERE 284K, AN R RREVEEOR, RO AT REMEE . A 2 Y R
HYEFEITE 0.4V 2] 1.1V KRR N, B 0 BRSO IR AR RS, o] DUE L R AR
oA E M

GRER: LRGBS, NEFATEE.

ZERHR Iy, NN AESCHATEAS, BRI Bt St BUE SR 1R A58 B SE
TURLET)EE, FTLAFIZE H M. R ROZEE— 2B W%t H AR B R AL AT Bt —
SikmE I .
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