Keysight Technologies
8VLQJ WKH ,Qo0QLLXP 6HULH
2VFLOORVFRSH WR 9DOLGD!

$SSOLFDWLRQ 1RWH

KEYSIGHT

EEEEEEEEEEEE



_ .H\WLJKW _ 8VLQJ WKH ,QoQLLXP 6HULHY 5HDO WLPH 2VFLOORVFRSH WR 9DOLGDWH WKH 'LJ5)

7KH 'LJ5) Y VWDQGDUG

7KH 'LJ5) Y VWDQGDUG SUHVHQWY QHZ GLJLWDO KDUGZDUH YDOLGD
WLRQ FKDOOHQJHV IRU PRELOH ZLUHOHVYVY GHYHORSPHQW DV WKH OLQNYV
EHWZHHQ WKH EDVHEDQG %% ,&V DQG WKH UDGLR IUHTXHQF\ 5)

, &V WUDQVLWLRQ IURP DQ DQDORJ LQWHUIDFH WR D GLJLWDO LQWHUIDFH
7KH 'LJ5) Y VWDQGDUG zZDV GHVLJQHG WR HQDEOH LQWHURSHUDELOLW\
EHWZHHQ 5) ,&V DQG %% ,&V IURP GLIITHUHQW VXSSOLHUV 7R HQVXUH
\RXU GHYLFHVY LQWHURSHUDWH SURSHUO\ \RX ZLOO QHHG WR DGG FRPSOL
DQFH PHDVXUHPHQWYV WR \RXU KDUGZDUH YDOLGDWLRQ WHVW SODQ

$SSOLFDWLR

:LWK WKH VXSHULRU VLJQDO LQWHJULW\ MLWWHU DQDO\VLV VRIWZDUH DQG

SURELQJ VROXWLRQV SURYLGHG E\ WKH .H\WVLJKW 7THFKQRORJLHV ,QF

6HULHY RVFLOORVFRSHV \RX FDQ KDYH FRQOGHQFH LQ \RXU
DELOLW\ WR WHVW DQG YDOLGDWH \RXU GLJLWDO LQWHUIDFHV IRU 'LJ5)
FRPSOLDQFH DQG LQWHURSHUDELOLW\

7KH 'LJ5) Y VSHFLoFDWLRQ DOORZV IRU 9 /9'6 9 /9'6

RU 6/9'6 HOHFWULFDO LQWHUIDFHY EHWZHHQ WKH %% ,& DQG WKH 5) ,&
7KH LQWHUIDFH FRQVLVWYV RI VL[ VLJQDOV ZLWK LQGHSHQGHQW WUDQVPLW
DQG UHFHLYH SDWKV
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ZLGWKYV

2VFLOORVFRSH EDQGZLGW

_H\WLJKW ,Q0QLLXP RVFLOORVFRSHV KDYH U

IURP *+] WR  *+] )RU 'LJ5) Y WKH *4]

SURYLGHV VXIOFLHQW V\VWHP EDQGZLGWK Z e o errrrr———

,QOoQLLOD[ GLIITHUHQWLDO DQG VLQJOH HQG HESITIIHE (HHTEHTETETET)
D =

AR RRARERAALARLALA LY

JRU IXWXUH QHHGV WKH ,QoQLLXP 6HUL sl
XSJUDGHDEOH XS WR  *+]

BURELQJ DQG VA\VWHP VH W e Smm—m

6LQJOH HQGHG SURELQJ VROXWLRS

'KHQ \RX SUREH ZLWK VLQJOH HQGHG SUREH -
PHDVXUHPHQW E\ SURELQJ HDFK KDOI RI wk X Bon WO (RU WKH 7]
DQG 5[ EXVHV )RU PHDVXUHPHQWY PDGH |UR)R JWKH SleL&LWOR) WKdHGBr’cLP/Q_Q&/LQJOH HQGHG
WKH 5; VLIJQDOV DUH SUREHG DQG 7; LV SUREYREH WHROE WKH %% ,& WR

WKH 5) ,& 7KH GLIITHUHQWLDO VLJQDO LV FUHDWHG ZLWK ZDYHIRUP PDWK

XVLQJ &K q&K 7KH FRPPRQ PRGH PHDVXUHPHQWV DUH DOVR

DYDLODEOH IURP WKH FRPPRQ PRGH ZDYHIR
PRVW DFFXUDF\ XVLQJ WKLV WHFKQLTXH FKD
UHTXLUHG

NHZ LV

60% SURELQJ VROXWLRQ

'KHQ SURELQJ ZLWK 60$% WKH PHDVXUHPHQ
VLQJOH HQGHG SUREHV ZKHUH WKH GLIITHUH/(
ZDYHIRUP PDWK XVLQJ &K q&K 7KH FRPPRQ
DUH DOVR DYDLODEOH IURP WKH FRPPRQ PR
-XVW DV ZLWK WKH VLQJOH HQGHG SUREH P
ZLOO EH FRQQHFWHG WR DQ 60%$ FRQQHFWR
PHDVXUHPHQW IURP WKH 5) ,& WR WKH %% |,

7KLV SURELQJ WHFKQLTXH UHTXLUHV EUHDN imimmrrmmnmmiiiiii__i. WKH 5) ,&

DQG WKH %% ,& DQG WHUPLQDWLQJ LQWR W KENSSISISEEES! PUNSSES | OWR WKH
RVFLOORVFRSH

JRU WKH EHVW DFFXUDF\ FKDQQHO WR FKDQU@HX K HVNHZLLY[ ¥R WHTKY U gRWLDO SUR
IRU WKLV WHFKQLTXH EHFDXVH WZR FKDQQHOV DUH XVHG

'LITHUHQWLDO SURELQJ VROXWLRAQ

KHQ \RX SUREH ZLWK D GLITHUHQWLDO SUREH WKH PHDVXUHPHQW LV PDGH
E\ SURELQJ ERWK WKH 5;S DQG 5;Q VLJQDOV IURP WKH 5) ,& WR WKH %%

,& DW WKH VDPH WLPH \RX SUREH ZLWK WKH $ ,Qo0QLLOD[ GLITHUHQWLDO
SUREH

'LWK WKLV XVH PRGHO LW LV DJRRG LGHD WR VROGHU LQ WKH SUREH XVLQJ
WKH ( $ VROGHU LQ GLIITHUHQWLDO SUREH KHDG ZLWK WKH $

SUREH DGDSWHU DV VKRZQ LQ )LJXUH 2QH VLGH RI WKH SUREH ZLOO EH
FROQHFWHG WR WKH 5;S VLIJQDO DQG WKH RWKHU ZLOO EH FRQQHFWHG WR WKH
5;Q VLIQDO (DFK FRQQHFWLRQ WR WKH FLUFXLW LV PDGH XVLQJ D RKP

OHDG UHVLVWRU

&KDQQHO WR FKDQQHO GHVNHZ LV UHTXLUHG XVLQJ WKLV WHFKQLTXH
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JRU 'LJ5) Y WKH 6\V&/. LV WKH VLQJOH

FORFN IRU ERWK WKH %% ,& DQG 5) ,& -

6\V&/. DUH WR GXW\ F\FOH DQG D I‘
0+] RU 0+]

7KH KLJK VSHHG GDWD UDWH LQ * RU G

WKH 7['DWD DQG 5['DWD LQWHUIDFHV L\
0] 0 RU 0 e T

FORFNV DW WKH WZR HQGV RI HDFK OLC

ORFN ZLWK HDFK RWKHU

7KH FORFN LV GLVWULEXWHG EHWZHHQ pore. =
VA\VWHP FORFN IUHTXHQF\ WR PLQLPL]H N e

VLIJQDOV DQG FORFN VNHZ SUREOHPV 7% C“’Gi!ﬁviiié‘fi%ﬁi GEmhe Lo

VLIJQDOV DUH JHQHUDWHG ORFDOO\ ZLW lon 3 655 4530 Ve 161182 ne 47907 e

IUHTXHQF\ HUURU WR HQVXUH WKH UREXVJWLQ-IHVMFR_'O(\N?K/HRISQWMLUJQLFL@J §6HLJ5) V\QF
6\V&/. VLIJQDO LV SURYLGHG WR WKH EDVHEDQG FRQWLQXRXVO\ ZKLOH

6\V&ON(Q LV DVVHUWHG IURP WKH %% ,&

$XWRPDWLF PHDVXUHPHQWY RQ ,QoQLLYe cffntﬁoi'sLtLp'Ka;aéure"A.';|y§;Tjt.'m'.e‘s’He?p"““'_’“"
HDV\ PHDVXUHPHQWYV RQ 6\V&/. WR PHD" ; -
FKDUDFWHULVWLFV LQFOXGLQJ YROWDJ
IUHTXHQF\ VOHZ UDWH HWF

7KH VI\QF oHOG IRU 'LJ5) Y LV D ELW s

WR IDFLOLWDWH SKDVH VHOHFWLRQ LQ T
7KLV SDWWHUQ LV XVHG IF

7KH 1 $ ,Q0QLL6FDQ LGHQWLOFDWLRQ
WULJJHU DW WKH EHJLQQLQJ RI WKH SD g
WR IXUWKHU DQDO\]H WKH 'LJ5) GDWD V

,Q JLIXUH WKH WULJJHU LV DSSOLHG \ B - Rise tina(l)
GLIITHUHQWLDO SDLU IRU DQDO\VLV <RX e i:éééé‘yzis e

Min 1.35987 ns 1.31316 ns

DXWRPDWLF PHDVXUHPHQWY WR Y DO LG L v 5 e e g

OLNH YROWDJH OHYHO VOHZ UDWH ULVHIYWLIHP H2VIDOQ@RWIRBH WHWF ULWRRI QMX)OMQF ZLWK

FRPSOLDQFH ZLWK WKH VSHFLoFDWLRQV %RWK GLIITHUHQWLDO VLJQDOV DUH
VKRZQ LQ )LJXUH <RX DOVR FDQ XVH PDUNHUV WR YDOLGDWH SDFNHW
OHQJWK ELW WLPHV DQG RWKHU WLPLQJ PHDVXUHPHQWYV
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%DVLF MLWWHU DQDO\VLYV

-LWWHU LV IXQGDPHQWDOO\ WKH GHYLDWLRQ RI 1RLVH CRILE KLk
D WLPLQJ HYHQW RI D VLJQDO IURP LWV LGHDO

SRVLWLRQ RU DQ H[SHFWHG ORFDWLRQ RU DEVROXWH . i

WLPH UHIHUHQFH $V VKRZQ LQ )LJXUH GIH DGYDOFH om mmadd 8.2 =
DPSOLWXGH DQG SKDVH QRLVH FDQ FRPELQH WR / w
FDXVH MLWWHU / .

-LWWHU LV FRPSOH[ DQG LV FRPSRVHG RI ERWK /
UDQGRP MLWWHU 5- DQG GHWH UG QabV\olal” ot il Gl o

'~ 5DQGRP MLWWHU 5- LV XQERXQGHG DQG .\ =

LV XVXDOO\ PHDVXUHG LQ WHUPV RI DQ 506 R '.i 6DPSOLQJ SRLQV
YDOXH ZKLOH GHWHUPLQLVWLF MLWWHU '- LV '."

ERXQGHG EXW GRHVQjW IROORZ DQ\ SUHGLFWDEOHE

GLVWULEXWLRQ 'HWHUPLQLVWLF MLWWHU LV PHDV

LQ WHUPV RI SHDN WR SHDN YDOXHV 7KH,

FDXVHV RI GHWHUPLQLVWLF MLWWHU RP 'GHDO

MLWWHU DUH XVXDOO\ SUHGLFWDEOH DQG FDﬁ EH®
EURNHQ GRZQ LQWR VXE FRPSRQHQWYV RI

GXW\ F\FOH GLVWRUWLRQ '&' )LI_éWﬁU SAPEWHCGH DQG SKDVH QRLVH FDQ FRPELQH WR FDXVH MLW
LOQWHUIHUHQFH ,6, DQG SHULRGLF MLWWHU

3- JRU PRUH LQIRUPDWLRQ RQ WKH MLWWHU

FRPSRQHQWY UHIHU WR WKH DSSOLFDWLRQ

Q R \Méhsuring Jitter in Digital Systems

$SSOLFDWLRQ 1 Riwilidg SourceR U

of Jitter with Real-Time Jitter Analysis

$SSOLFDWLRQ 1RWH

IHIW 5LIJKW
7KH PRVW IXQGDPHQWDO ZD\ WR }HZ Vigy /DO X FURVVLOJ
VIVWHP MLWWHU LV E\ XVLQJ WKfhind\H G'| JUDP point

RQ DQ RVFLOORVFRSH $Q H\H GLDJUDF . D 6DPSOLQJ SRLE
FRPSRVLWH YLHZ RI DOO WKH ELW SH/ _RG RI D

FDSWXUHG ZDYHIRUP VXSHULPSRVHC RQ|DQ

LGHDO WLPLQJ UHIHUHQFH WR
RI DOO WKH GDWD XQLW LQWHUYDOV RYHU D ORQJ

FRQWLQXRXV DFTXLVLWLRQ 28: ’éf\k/wshg‘l"RHg“Do

7KH GLVSOD\ LV DOVR FRORU JUDGHG WR SURYLGH
LQIRUPDWLRQ DERXW WKH QXPEHUYRI RRWSHBW!BHG H\H GLDIUDP
SDUWLFXODU YROWDJH RU WLPH

JRU WKH 'LJ5) YHUVLRQ RI WKH
VSHFLoFDWLRQ WKH WRWDO FORFN MLWWHU
VSHFLOoFDWLRQ LV SV SHDN SHDN DQG

SV WRWDO MLWWHU IRU GDWD
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'LWK WKH 'LJ5) Y VWDQGDUG WKH 6\V¢
UXQQLQJ DW 0+] 0+] RU o+] z |4
LV  OELWV V IRU 7[ DQG 5[ 7KH ( $°
VRIWZDUH DOORZV \RX WR UHFRQVWU X
EHHQ PXOWLSOLHG XS LQ WKH UHFHLY Bl
GLDJUDP WR DQDO\IH WKH WRWDO VAvWET

W\SHV Rl MLWWHU SUHVHQW LQ WKH V\
DSSHDUV WR KDYH D QRUPDO *DXVVLDC

e o Hits 153.9 khits
171.994 ps C .3 p Peak 308 hits

66.4%

96.1% s
99.9% Max 648.1 ps

JLIXUH 'LJ5) H\H GLDJUDP IURP UHFRYHUHG FORFN
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-LWWHU DQDO\VLV ZLWK (=-,7 30XV
VRIWZDUH

(=-,7 30XV D MLWWHU DQDO\VLY VRIWZDUH SDFNDJH IRU WKH ,Qo0QLLXP
RVFLOORVFRSHV VHSDUDWHV WKH 5-'- MLWWHU FRPSRQHQWYVY WR JLYH
\RX IXUWKHU LQVLIJKW LQWR XQGHUO\LQJ FDXVHV RI WKH V\VWHP MLWWHU
7KH VRIWZDUH FDQ DQDO\]H WKH MLWWHU RQ DQ\ FORFN ZDYHIRUP RU
15= VHULDO GDWD ZDYHIRUP QR PDWWHU ZKDW ELQDU\ VHTXHQFH

LV SUHVHQW LQ WKH GDWD (=-,7 30XV VRIWZDUH XVHV WZR GLIIHUHQW
DQDO\WLYV WHFKQLTXHVY GHSHQGLQJ RQ ZKHWKHU \RX VSHFLI\

WKDW WKH GDWD LV SHULRGLF RU QRQ SHULRGLF )RU 'LJ5) Y WKH
SHULRGLF PHWKRG LV XVHG WR RSWLPL]H DQDO\VLV WLPH

7KH (=-,7 30XV VRIWZDUH LV HDV\ WR VHW XS XVLQJ D
PHDVXUHPHQW ZL]DUG WR LGHQWLI\ WKH GDWD FKDQQHOV YHUWLFDO
FKDQQHO VFDOLQJ FORFN UHFRYHU\ DOJRULWKP DFTXLVLWLRQ

PHPRU\ GHSWK VDPSOH UDWH DQG PRUH
JLIXUH  &ORFN UHFRYHU\ ZL]DUG LQ (=-,7 30XV VRIWZDUH
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:LWK WKH (=-,7 30XV VRIWZDUH \RX FDQ VHH WKH 5- '-

VHSDUDWLRQ DQG WKH H\H GLDJUDP DV VKRZQ LQ )LJXUH

7KLY SDUWLFXODU VI\VWHP VKRZQ LQ )LJXUH LV QRW FRPSOLDQW

ZLWK WKH MLWWHU VSHFLOoFDWLRQ IRU 'LJ5) Y DV WKHUH LV

QV RI 7- RU WRWDO MLWWHU YHUVXV WKH SV SHDN WR SHDN

VSHFLoFDWLRQ IRU GDWD

7KH (=-,7 30XV VRIWZDUH DOVR DOORZV \RX WR YLHZ KLVWRJUDPV

RI WRWDO MLWWHU FRPELQHG ZLWK WKH VHSDUDWLRQ RI HDFK MLWWHU

FRPSRQHQW <RX FDQ DOVR YLHZ WKH MLWWHU FRQWULEXWLRQ E\

I[UHTXHQF\ ZLWK ))7 DQDO\VLV RI WKH UDQGRP MLWWHU DQG SHULRGLF

MLWWHU WR IXUWKHU DQDO\]Moww&H SRWHQWLDO MLWWHU VRXUFH

also predict bit error rates with the EZJIT Plus software.

JRU PRUH LQIRUPDWLRQ UHJDUGLQJ (=-,7 30XV VRIWZDUH UHIHU WR

WKH DS SO L FAaWrirRgQit@rRIghg Keysight EZJIT

Plus software $SSOLFDWLRQ 1RWH
JLIXUH (\H GLDJUDP XVLQJ (=-,7 30XV VRIQUEDUH WR VKR
5- DQG '
JLIXUH +LVWRJUDP PHDVXUHPHQWYV XVLQJ (=-,7 30XV VR
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&RPSOHWH 'LJ5)Y
/HVW 6ROXWLRQ

OHDVXULQJ DQG VWLPXODWLQJ WKH %% ,& DQG 5),&
LQWHUIDFH WUDGLWLRQDOO\ UHTXLUHG \RX WR XVH D
VSHFWUXP DQDO\]JHU DQG VLJQDO JHQHUDWRU +RZHYHU
WKHVH WRROV DUH LQFDSDEOH RI PDNLQJ WKH QHFHVVDU\
PHDVXUHPHQWY RQ WKH QHZ GLJLWDO VHULDO EXV
&UHDWLQJ D FXVWRP WHVW VROXWLRQ UHTXLUHV UHVRXUFHV
WLPH DQG ORQJ WHUP VXSSRUW WKDW \RX MXVW FDQjW
DIIRUG

7R DGGUHVV WKLV PHDVXUHPHQW FKDOOHQJH .H\VLJKW
GHYHORSHG WKH 1 $ 'LIJ5) Y DFTXLVLWLRQ SUREH

DQG 1 $ 'LIJ5) Y VWLPXOXV SUREH 7KH SUREHV

RSHUDWH LQ FRQMXQFWLRQ ZLWK DQG

6HULHY ORJLF DQDO\]JHUV WR SURYLGH WKH GLJLWDO VHULDO
DFTXLVLWLRQ DQG VWLPXOXV FDSPELULWEFEM T XddbbG IR Boc 5) WRROROXWRYR@GH FRPSOHW
'LJ5) Y EDVHG ,& HYDOXDWLRQ DQG LQWHJUDWLRQ 7KH
LQWHJUDWLRQ RI 'LJ5) Y ORJLF DQDO\WLV WRROV ZLWK WKH
.H\VLIJKW 5) SRUWIROLR SURYLGHVY WKH FURVYV GRPDLQ
VROXWLRQV WKDW ZLOO KHOS \RX UDSLGO\ GHSOR\ \RXU
'LJ5) Y EDVHG GHVLJQV )RU WKH PRVW XS WR GDWH

DQG FRPSOHWH DSSOLFDWLRQ DQG SURGXFW LQIRUPDWLRAQ
SOHDVH YLVLW RXU :HE VLWH DW

ZZZ NH\VLJKW FRP 0QG 'LJ5)

SHODWHG OLWHUDWXUH

Publication title Publication type Publication number
Infiniium 90000 Series Oscilloscopes Data sheet 5989-7819EN
Infiniium DSO80000B Series Oscilloscopes and InfiniiMax Series Probes Data Sheet 5989-4604EN
EZJIT and EZJIT Plus Jitter Analysis Software for Infiniium Series Oscilloscopes Data Sheet 5989-0109EN
Keysight Technologies E2688A, N5384A High-Speed Serial Data Analysis and Clock Retavéheet 5989-0108EN
Software for Infinilum Oscilloscopes

Keysight InfiniiScan Event Identification Software for Infinilum Series Oscilloscopes (NBtitd/Sheet 5989-4605EN
N5415A)

Measuring Jitter in Digital Systems Application Note 5988-9109EN
Analyzing Jitter Using Keysight EZJIT Plus Software Application Note 5989-3776EN
Finding Sources of Jitter with Real-Time Jitter Analysis Application Note 5988-9740EN
Keysight Solutions for the DigRF v3 Digital Serial Interface Used In Mobile Wireless D&rigeBure 5989-6224EN
Keysight N4850A DigRF v3 Acquisition Probe Data Sheet 5989-6058EN

SURGXFW :HE VLWH

JRU WKH PRVW XS WR GDWH DQG FRPSOHWH @ SSOHPVMW YRYLDMQEBXSIURGXFW LQIRUPDWL
SURGXFW ZHEZYLNVHAWMDMWKW FRP ILQG 'LJ5)
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