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yLJ 6WHS OLNH 3' FKDUDFWHULVWLFYV

GLITHUHQW DPRXQWV RI SKDVH GLIITHUHQFHVY EHWZHHQ GDWD DQG FORFN

UHVXOWLQJLQ VWHS OLNH3'FKDUDFWHULVWLFY DV VKR Z

L%) 3 F
9DOXHWIRUQNG VKR X O G EH G HW HUP L ®HBZFVIPRKYER D @E'HUUH%WGHDG
WLRQ IRU WKH WUDSG®HRH GWIYWHRQ ER L \lflé?G

SHUIRUPDRFEHHFRPHY ODUJHU 3° JDL%%S@?%“Y}%P (QJDFI—C' EHWZHHQ WZR DGMDF
OLQHDU OLNH +REAMYHW WKKLWRRARV RT P &R oL

FDWHG SKDVH LQWHUSRODWRUV VLQFH ¢ QHU SKDYH VWHBY DQG PRUH FRQ
WURO ELWV DUH M HEHARHY VIPHDQ OHU 0/ 9%%@t) — CPa = V9 7y = fCRVD |-

GHWHFWYV PRUH GDWMWU@VUWVKQVNE&%’%HTXHQ@K@QJDLQ IRURXU O/ %%3"

RSHUDWLRQ RI SK\DV g G GWHUWSRO® B W/R :ﬁﬁﬁ\g’: k()
NDQGVKRXOGEHSURSHUO\VYHOHFWH S VGXHWR9&2

FRQWURO YROWDJH ULSSOHV FDXVHG E\ SHULRB®&EDOBrA X FOKDW 1QJ &3
FXUUHQWY FDQ EHDYRLGHG 7KLV LV SRYVAPEOH LWk VS XUsLURT XNQF\
OLHV RXWVLGH WKH &'5 ORRS EDQGZLGWK 6LQFH GHDG JRQH ZLGWK
FKDQJHVMAYMUYfcne VHFRQGY DERYH UHTA{ M ARR®WHDD WKR Qe ODY KM WKIDW

EH H[SUHVVHG DV EW ZKLFKFDQEHHDVLO\FRQWUROOHG :
o x f FRQWUROOHU LV GNHGBGWPLO O\ V. RE DW WHK®
wy qp <~ X TOK OHYHO VLPXODWLRQ UHVXOWV IRU 0/ %?9
MxN GLIIHUHQW GHDG JRQH ZLGWKMWEDIQQLQ
ZKHddks UHSUHVHQWY WKH &'5 ORRS EDQGZLSGWKH VLPXODWLRQ=LY EF&RH=-IRU
1.25 GHz
B. PD Gain Analysis % %3' JIDLQ FKDUDDHF WHRIRWWHBVRXW E\ N

Qa5 rsauBw Lman oYU 2 o (YRR UARERSIN COUE 00D RYELOOD
ZKHQ WKH SK®,ViHkHNe W R LW LQAXHQF '% QRUGHUWRGHWHUPLQH;

|
WKHSUREDELOLW\ IRU G B3y DWKWHD Q B E ‘g&ﬁf }i}gﬁ/ WQROWAQIH G B\
u% ;%%%%I U%%3' DQGR

WLPH9' %%3' KDV WKH FRUUHVSRQGLQJH

Iopn FDQ EH H[SUHVVHG DV WHULVWLFV ZLWK GLITHUHQW DPRXQWV |
Iepm = Dp (Iepss + (n — 1) X Pog x Iepvp) . UHVXOWYV DUH VKRZQ LQ )LJ YRU 0/ %Y

KDYLQJ LGHDO VDPSOHUV ZLWK LQ% QLW

ZKHI#ss DQGeyvp DUH WKH FKDUJH SXPSSAK G BHQMESGR 25 GHz $V FDQ EH VHHQ 1

GXFHG E\ WKH %%3' DQG WKH 9' % % 3¢ JXW\is Wi LYH- @\ R AT W/HY B\BWER Q RW

Dp = 05 IRU UDQGRP GDWP + Q/FXIWDMIGA Y HK ZLWK LOQSXW MLWWHUY XQOLNH WK

DWHGLIIHUHQW GHDG JRQHZLGWKY ,QRUGHUWRPDNHPXOWL OHYHOV

ZLWK WKH LGHQWLFDIopY W KB WA GHE H T HisAVepitering

Icpy DV VKRZQ LQ )LJ 7KLV DORQJZLWEKXU QWHRPRY XVYRYLEHDBEQWWKMUWWH U

1 FDSDELOLW)\ ZD@W&RWWRRQFE KDUGZDUH
Iep s = % lopvp- RXWSXW VLIJQDOVRI 9" %%3'ZLWKLQ RXU
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ST REPD ST y WKHRQ FKLS MLWWHU PRQLWRU
PI & Clock Tree 0.017 9 ,Q RUGHU WR FRQ¢{UP RXU 0/ %%3' SURY
Charge Pump 0.007 8 Rl OHVV VHQVLWLYH &'5 ORRS G\QDPLF
Bit Generator 0.004 0.6 %%3' ZH SHUIRUPHG WZR FRPSDULVRQ P
Fliequencyl.)iv.ider 0.015 1.5 WK‘H ORRS FKDUDH‘VQ"V\U_LR/Q\D_GQ\ EFUK"H)Q(D"W
Jitter Monitoring 0.042 L LQAXHQFH RQ WKH M HWRWHIWHIBURHORHFINV X |

KDYLQJO/ %%3 ' DQG %%3' 7ZR W\SHV RI &
. o FRPSDULVRQ DUH LGHQWLRADN H PFIIRIW W
C. Jitter Monitoring %%3' &'5 D\Q=68 IRU 0/ % %3’ &'5

7KHMLWWHU PRQLWRWPISOHRIVS RRNQWHU v HOHRHNWVRYWKH PHDVXUHG UPV MLW
DQG FRXQWHUV DV VKRZQ LQ )LJ ZHiHRww FR KD WD YD QH KBWHLA YV IURP 0+
IRUPRQLWRULQJ HWHG \8 R WK A FRR BN D Qidyd @YE LQGXFHG E\ HIWHUQD OO\
IRU ODWH GDWD 7 KR FRQW UROFRIGHTIRBPWRE WXQ@kLRWVY ROWDJH )RU HDFK 9&
WKH FRXQWHUV XVHG IRU DEFXP X0 D Wt JLY BRI RKHES Xl bM. PHIDE WS NPHIQW |
7KH MLWWHU PRQLWRU LV DOVR VIQWHKWMVRHEXH WR YVWIDIWERY B IFWE B Y HHAGRE
RSHUDWHY ZLWK 0+] FORFN YDULDWLRQ RU ZLGH 9&2 WXQLQJ UDQJH
WKH ¢JXUH WKH UPV MLWWHU RI UHFRY

VKRZV VLIQL¢FDQAdoQFHWHY VM ERHWBXVH
YDULDWLRQ FKDQJHV WKH YDOXHV RI &'5

$ SURWRW\ISH FKLS L \uinD&EALPIERD MAKRQIRIDRM X UD O IUH T X HY PAK B KOLFFRXBIWH R WU H F R
7TKHFKLSPLFURSKRWRJUDSK LV VKRZQUWWIHU ,’RKRGWRWIDBVWRQ/ %%3' &'5 GRH
VXPSWLRQ DQG WKHDUHD RIHDFK EORBR W WH RIXYGHVD R CEIBOHHVZEGVHKD U O\ GHPF
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