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6HH WKH 758( SHUIRUPDQ/KH R$ \RXRYLGHV SRZHUIXO DQ
GHVLJIQV PHDVXUHPHQW LQVLJKW IRU WKH

XVHU DOLNH

7KH &% LV WKH SUHPLHU (Re®PRSW LIRQ diFDUYUDP DQG PDVN WHVWLQJ
DFFXUDWH DQG SUHFLVH PHDVXUWHPMPMWBHWERQR OPROQUWXGH DQDO\VLYV

VSHHG GLJLWDO GHVLJQV IURP 9 OEPQLWPWLRY [ HPEHGGLQJ DQG HPEF
3KDVH ORFNHG ORRS 3// DQDO\VLV

* q
EV $SSOLFDWLRQV LQFOXGH o akpvh ORLVH DODOLVLY

g 2SWLFDOS7UDQVFHLYHU GHVLJQ DQG PDQXIDFWXULQJ FRPSOLDQFH
test 7KHVH EDVLF LQVWUXPHQW PRGHV DUH IXUW

qd (OHFWULFDOS$6,& )3*$ ,& GHVLJQ DQGEFROBROYHYD IHDWXUHV WKDW SURYLGH DGGLYV

FKDUDFWHUL]DWLRQ FDSDELOLW\
q 7'5 77 6 SDUDPHWHUSG6HULDO EXV GHVEJQy RPEABGPRY HPEHGGLQI HTXDOLJHU FI
FKDQQHO FKDUDFWHUL]JDWLRQ g 3KDVH 1RLVH -LWWHU 6SHFWUXP $QDO\VL

g 3KDVH /RFNHG /RRS 3// $QDO\VLV
g &XVWRP DQDO\VLV 0$7/$%
g $QG PRUH{

2YHUYLHZ RI WKH ,Q0QLLXP '&$ ;
7KH ''&$ ; FDQ EH YLHZHG DV IRXU SRZHUIXO LQVWUXPHQWYV |

6FRSH PRGH -LWWHU PRGH

$ IXOO IXQFWLRQ RVFLOORVFRSH SURYRBW®U KW LAREH B EMWMLARRY M LRMUWHAK DDP SOLWXGH DQG IUHTXHQF\ DQDO\

(\H ODVN PRGH 7'5 7'7 PRGH

LR TR e s o e

--------

2 g

$ GLILWDO FRPPXQLFDWLRQ DQDO\]HU $WRINLLG D /1 REPFFAGIINVGHY WILW M 6 & FIXIDAU D HpHFWRPHW U\ 3DUDE®WRHAY LR Q
H\H GLDJUDP DQDO\VLY FDOLEUDWHG UG HAUDHVQNE A DUHBHEILWYHWR/P HDAWE VD X W R P D W
PHDVXUHPHQWYV
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%HQHOWYV /IRZHU FRVW RI WHVW

,QFUHDVHG FKDQQHO GHQVLW\ DQG IDVW PH
7KH '&$% ; SURYLGHV XVHUV ZLWtobR¥LWKeHWAFR bV IDVW $XWR 6FDOH DQ
EHQHoOWYV FRVW RI WHVW SHU SRUW

PSURYHG PDUJLQV GLIHUHQW LDMHG FURGXEMY LY 2yl ok vroxer

6WDQGDUGYV DUH FRQWLQXDOO\ PRYLQJ WRZDUGV IDVWHU DQG IDVWHU GDWD
UDWHV LQ UHVSRQVH WR PDUNHW GHPDQ ™[ = ~ ==
KDYH VKRUWHU ELW SHULRGVY DQG IDVWH |

FRPPXQLFDWLRQ V\VWHPV WR DSSURDFK
HQJLQHHUV RIWHQ HPSOR\ WHFKQLTXHV \ |
HTXDOL]DWLRQ DQG WKH\ WDNH JUHDW F
LPSDLUPHQWY RQ WKHLU VLJQDOV

7KH "'&$ : LV DUFKLWHFWHG WR SURY
FRPELQDWLRQ RI ZLGH EDQGZLGWK ORz ‘Wi
\RX PHDVXUH WKH 758( SHUIRUPDQFH RI :
LWVHOI

'LWK EDQGZLGWK ! *+] MLWWHU IV DQG QRLVH DV ORZ DV X9
WKH '&$ ; SURYLGHV LQGXVWU\ OHDGLQJ ¥DYHARN B o\ i LAV \WRDWD U N H W

\LHoGv 6WDUW PDNLQJ PHDQLQJIXO PHDVXUHPHQWYV
9 PRUH DFFXUDWH ZDYHIRUP PHDVXUHPHQWYxFw WR PDUNHW IDVWHU :LWK WKH DE|
g ORZHU MLWWHU PHDVXUHPHQWYV XS WR VLJQDOV VLPXOWDQHRXVO\ WKH
9 LPSURYHG PDVN PDUJLQYV KLJKHU \'-H‘R/GNH WR FKDUDFWHULJH KLJK VSHHG GHVLJC

VHU LQWHUIDFH KDV EHHQ GHVLIJQHG VR Wi

'LWK WKH DGGLWLRQ RI 2SWLRQ 6,0 QleElHq;LFE SW VERSH XVHUV

GHJUDGDWLRQ GXH WR o[WXUHV RU FDEOHV FD PRYHG RU

GH HPEHGGHG SURYLGLQJ HYHQ PRUH PD@JE& "M BVVB '?Xll"(/\)"’l_R\/QV TXLENO\ FR

DOVR SRVVLEOH WR VLPXODWH WKH VLJQDOEQ\MW@K HPY & YH qu RU FDEOH

HPEHGGLQJ IRU DGGLWLRQDO LQVLJKW R%Y r—"ﬁ‘ﬁ@ﬁvl_ % i3, U UGHU WR DVVLVW LQ
qg WHVW FRGH

,QGXVWU\ VWDQGDUG FRPSOLDQqFﬁXVWRPL DEOH GLVSOD\V

7KH '&$ PDNHV LW HDV\ WR SHUIRUP LQG )XV B\ GHBEOH DQG EDFNZDUGV FR

FRPSOLDQFH PHDVXUHPHQWYV DFFXUDWHO\ DQG TXLENO\ i
7KH " SURYLGHV KH PRGXODU DUFKLWHFWXUH RI WKH P

L QVWUXPHQW FDQ HYROYH WR PHHW \RXU QF

g 2YHU  EXLOW LQ VWDQGDUGV EDVHG LBYNV ¢ W 88 WIRFIBWHB& wLo \RX QHHG Lw

PDVN PDUJLQ DQDO\VLYV

q 2SWLFDO UHIHUHQFH UHFHLYHUV zLwK W RRCAFHY wPEHWEP B RV DQRG RU QHZ FD
FRYHUDJH LQ WKH LQGXVWU\ g SURWHFW \RXU LQYHVWPHQW

g )DVW DFFXUDWH DQG FRPSOLDQW MLWWHU PEH[H:\M(%V WR/PSDW'-EOH ZLWK DOO *
ZLW $ % & PDLQIUDPHYV

- FRGH FRPSDWLEOH ZLWK & '&% -
g 30DQ IRU WKH IXWXUH g WKH '&% ; VXSSRI
QHZ PHDVXUHPHQW FDSDELOLW\
g 2SWLPL]HG DOJRULWKPV IRU KLJK YROXP
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7KH ' JQOQLLXP '&% ; :LGH %DQGZLGWK 2VFLOORYV

(QJILQHHUHG IRU XQPDWFKHG PHDVXUHPHQXWBFFXUDF\ LQVLJKW

+LJK UHVROXWLRQ WRXFK VFUHHQ GLVSOD\

6HH \RXU VLIJQDO PRUH FOHDUO\ ZLWK D ODUJHU y ;*$
[ KLIJIK UHVROXWLRQ FRORU WRXFK VFUHHQ
GLVSOD\

'XDO XVHU LQWHUIDFHYV

$ GXDO XVHU LQWHUIDFH FRPHV VWDQGDUG )OH['&$

HQDEOHV QH[W JHQHUDWLRQ PHDVXUHPHQW

FDSDELOLW\ ZKLOH WKH FODVVLF '&$ - XVHARQWHUIDEH ..., oo
SURYLGHYV EDEFNZDUGV FRPSDWLELOLW\

Vitter/ Noise e eontrol

JOH['&$% 5HPRWH $FFHVV 6RIWZD

7KH QHZ XVHU LQWHUIDFH LV DOVR DYDLQ
YOH['&$ 5HPRWH $FFHVV 6RIWZDUH D 3&
DSSOLFDWLRQ WKDW SURYLGHV FRQQHFW,
RIPLQH RSHUDWLRQ

(DVDFFHVV WR 86% SRUWYV
7KUHH IURQW SDQHO 86% KRVW SRUWYV

NH\ERDUG PRXVH DQG PHPRU\ VWLEN
TJ (1.0E12)
'H HPEHGGLQJ HPEHGGLQJ ne
FDSDELOLW\ NS
 QWHJUDWHG GH HPEHGGLQJ HPEHGGLQJ | >-
XVLQJ ' 6,0 ,Q0QLL6LP '&$ UHPRYHV V l .......

GHJUDGDWLRQ IURP o[WXUHV DQG SURYLGE
insight

i Trigger

'LVSOD\ DQG GRFXPHQW URWEFWIITXLENO)

'LVSOD\ XS WR  PHDVXUHPHQWV VLPXOWbHHKRKYRYLE G P> VLQIOH HQ
IRU GREXPHOWLOJ \RXU UHVXowy FDSDELOLW\'LV DYDLODEOH IRU WKH

XVLQJ WKH ,QoQLLOD[ ,,, SURELQJ V\V
1 $ SUREH DGDSWHU
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'"HGLFDWHG PRGH EXWWRQ%XVWRPL]DEOH FRQWUROV

2QH WRXFK ORGH EXWWRQV TXLFNOAHRWOLBROHIDLQ DQG RIIVHW FRQWUROV FDQ EH DV
VWDQGDUGY EDVHG PHDVXUHPHQWWR DQ\ FKDQQHO RU PDWK IXQFWLRQ IRU TXLFN DC
DPSOLWXGH DGMXVWPHQWYV

2QH WRXFK RSHUDWLRQ

&XVWRPL]DEOH PXOWLSXUSRVH NH\ F
WR SULQW VDYH VFUHHQ VKRWV VDY
IDYRULWH VHWXS

$QDFRQRWURO

7KH 8VHU .QRE FRQWUROV DQ\ DQDOF
LV DFWLYH PDNLQJ DGMXVWPHQWV H
NH\LQJ LQ QXPEHUV IURP D NH\SDG

“ﬁ&mmﬁn‘m ] (DV\ ARPDUNHU FRQWUROV
e e——y &RQWURO PXOWLSOH PDUNHUV ZLWKR
Y A RII Rl WKH FRQWUROV 6LPSO\ SXVK W
( @® ( DQRWKHU PDUNHU DQG VWDUW PDNLC

| DQG HDVLO\
A . A =4 =
v ; v\..l e &RPSDWLEOH
. ST )XOO\ EDFNZDUGYV FRPSDWLEOH ZLWK

PRGXOHV IURP $ $ DQG $
PDLQIUDPHYV

= (radiGen
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ORGXODU

&KRRVH IURP D YDULHW\ RI SOXJ LQ |
SHUIRUP SUHFLVLRQ RSWLFDO HOHF
7'7T PHDVXUHPHQWY G6HOHFW PRGXOI
VSHFLoF EDQGZLGWK oOWHULQJ DQ
PDWFKHV \RXU PHDVXUHPHQW QHHGYV

JRXQGDWLRQ IRU WKH IXWXUH

6XSSRUWLQJ XS WR PHDVXUHPHQW FKDQQHOV DQ
JHQHUDWLRQ PRGXOHV WKH "'&% ; SURYLGHV W
IRXQGDWLRQ IRU HIOFLHQW WHVWLQJ RI KLIJK GHQV
)3*$ 6(5'(6 DQG SDUDOOHO GHVLJQV
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[ & $ , R Y H U Y I_ H Z Jitter/Noise flo Setup  Measure  Toole Apps  Help

Waveform (>

SUHFLVLRQ PHDVXUHPHQWY RQP
GHVLJQV IURP OEV WR RYHU

$SSOLFDWLRQV LQFOXGH

2SWLFDO ;
g 7TUDQVFHLYHU GHVLJQ DQG PDQXIDFW T | ommen |
: 61fs PI(5-0):
o 1319ps | DCD: L \ ]
(OHFWULFDO : o G

DDJ Histogram

g $6,& )3*$ 6(5'(6 ,& GHVLJQ DQG FKDUD

7'5 7'7 6 SDUDPHWHU
g 6HULDO EXV GHVLJQ FDEOH DQG 3&%

" PDLQIUDPH KDUGZDUH RSWLRQV
7ULJJHU DQG WLPHEDVH RSWLRQV

g 2SWLRQ 675 ¢ 6WDQGDUG 7ULJJHU S
JRU EDVLF H\H GLDJUDP PHDVXUHPHQW h

S » BEE ==
g 2SWLRQ (75 q (QKDQFHG 7ULJJHU g;@_“o.z_?_'
JRU SDWWHUQ ZDYHIRUP DQG PRUH DG = © -’f

]

|
r )
|
|

VXFK DV MLWWHU DQDO\VLV 2SWLRQ (‘

EDQGZLGWK WR ! *+] DGGV SDWWHUC © © )
SDWWHUQ ZDYHIRUP VDYH FDSDELOLW | Q S
VDPSOHV ELW XS WR A ELWV OR - —
IRU FORFN UHFRYHU\ WULJJHULQJ WKU = — - (LM Q.S
g 2SWLRQ 37% ,QWHUQDO 3UHFLVLRQ ; S EEE©  te i . S r__
YRU DFFXUDWH DQDO\VLV RI VLIJQDOV : i )
37% UHGXFHV WKH LOQWULQVLF WLPHEDvVvAR miLwwRU KI WARA RKVFLUURVFRDHMA
W R IV UPV 5HTXLUHV 2SWLRQ (75
$ VWDQGDUG XQLW PD\ EH XSJUDGHG ODWHU E\ RUGHULQJ '8 (75
RU '8 37% DV DSSURSULDWH

+DUG GULYH RSWLRQ

g 2SWLRQ g SGHPRYDEOH KDUG GULYH
g 2SWLRQ g )L[HG LQWHUQDO KDUG GULYH GHIDXOW

*3,% RSWLRQ

g 2SWLRQ *3, g *3,% FDUG IDFWRU\ LQVWDOOHG GHIDXOW
g 2SWLRQ *31 q 1R *3,% FDUG LQWHUIDFH

7R bGG D *3,% FDUG ODWHU RUGHU .H\WLJKW 7THFKQRORJLHV ,QF SDUW
QXPEHU $ RUFRQWDFW \RXU ORFDO .H\VLIJKW VHUYLFH FHQWHU

" (75 LV UHFRPPHQGHG ZKHQ XVLQJ DQ\ '&$ PRGXOH HTXLSSHG
ZLWK D UHDU SDQHO WULJJHU FLUFXLW (PPSOHV LQFOXGH $ [ D

$ % PRGXOHV ,I RSHUDWLQJ WKHVH PRGXOHV LQ DQ " ZLWK 2SWLRQ
675 DQ H[WHUQDO FDEOH VXFK DV 3 1 PXVW EH FRQQHFWHG IURP
WKH PRGXOHjV IURQW SDQHO WULJJHU FORFN RXWSXW WR WKH iV WULJJHU
LQSXW
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"''&% ; RYHUYLHZ FRQWLQXHG

'XDO XVHU LQWHUIDFHYV
VWDQGDUG ZLWK HYHU\ '

7KH ''&$ ; LQFOXGHY WZR XVHU LQWt¢
HDVH RI XVH DQG EDFNZDUGV FRPSD)\
'&$ - 6ZLWFK EHWZHHQ )OH['&$ WKH QH
LQWHUIDFH DQG WKH FODVVLF '&$ XVHU
EXWWRQ

YOH['&$ XVHU LQWHUIDFH
g 'H HPEHGGLQJ HPEHGGLQJ XVLQJ 28S)
g -LWWHU RQ ORQJ SDWWHUQV 35%6
" 2SWLRQV
g *UDSKLFDO VLJQDO SURFHVVLQJ

S )

iz 8 e

q 8S WR VLPXOWDQHRXY PHDVXUHPH: T 21
k&ODVVLFy '&$ XVHU LQWHUIDFH <L &J%&“wn,
q B3URYLGHYV EDFNZDUGY FRPSDWLEL -ﬁ-.&emfej_j“mfnl

& '&$ -
6DPH IDPLOLDU XVHU LQWHUIDFH WKDW ZDV XVHG RQ HDUOLHU
6HULHYVY RVFLOORVFRSHV

(\H GLDJUDP DQDO\VLV DQG PD —
VWDQGDUG ZLWK HYHU\ ' \

&KDUDFWHUL]H KLJK VSHHG WUDQVPLWW
DQG DFFXUDWHO\ (\H ODVN PRGH RIIHUYV ==

q SFFXUDWH ([WLQFWLRQ 5DWLR DQG H\{&]
g ,QGXVWU\ VWDQGDUG PDVN WHVWLQ.J K=
g ~jDQG ~j OHYHOV MLWWHU ULVH R
g 6LPXOWDQHRXV DFTXLVLWLRQ RQ XS \I
KLIJIKHVW WKURXJKSXW i P—

g 3DUDOOHO PDVN WHVWLQJ RQ XS WR

LAEW |

Total: 0 hits
+-:0.55% L —
Hit Ratio: 50055 Margin Mask Violations.
Region 1: 98 hits
Region 2: 0 hits

JRU PRUH GHWDLOHG LQIRUPDWLRQ
ZZZ NH\VLIJKW FRP 0QG '

100.0 mV/div 100.0 my/dv 500 uW/dv gy 470 WW/dv
‘Ow Q. ;. 2100
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"''&% ; RYHUYLHZ FRQWLQXHG

2VFLOORVFRSH PHDVXUHPHQW
VWDQGDUG ZLWK HYHU\ '

+LJKHVW DFFXUDF\ ZDYHIRUPV :LGH EDQ
ORZ MLWWHU VDPSOHYV UHVXOW LQ DFFX

qg &ERPSUHKHQVLYH WLPH PHDVXUHPHQW,
WLPH MLWWHU UPV MLWWHU S S

g $PSOLWXGH PHDVXUHPHQWY VXFK DV
9UPV 20%

g 'LVSOD\ DQG PHDVXUH VLPXODWHG ZD

5
Oscilloscope

JRU PRUH GHWDLOHG LQIRUPDWLRQ
ZZZ NH\VLIJKW FRP 0QG '

7LPH GRPDLQ UHpHFWRPHWU\ WODQDEIOH URYH WLPH

7'5 77 ,QFUHDVH WKH HGJH VSHHG H J WR VXE S
" ZLWK $ DQG 1 $ VSDFHG GLVFRQWLQXLWLHY RU GHFUHDVH W

3UHFLVLRQ LPSHGDQFH DQG 6 sDUDPHWHU' PHTVRERBRYW Y RQVHP OHYHO SHUIRUPDQ

VHULDO EXV GHVLJQV FDEOHV DQG SULQ$WHG FbUFFﬁ'(LGW\;EBQDO LQWHJULW\ DQ

$FFXUDWH LPSHGDQFH PHDVXUB®RWH@WV/D\HU 7THVW 6\VWHP 3/76

,QWHJUDWHG 7'5 FDOLEUDWLRQ GH HPEH F H o[WXUH O
7'5 &DOLEUDWLRQ LV VWDQGDUG ZLWK H%U%J El\?\/HLJgfv\\/ﬁ?:LRés:Hij;Q\LV%GYJL\f)%\WLRQ UHTHU W

/ILYH 6 SDUDPHWHUY DW WKH WRXFK RI D VLQZEGL

)RU PRUH LQIRUPDWLRQ UHIHU WR WKH VHFWLRQ RQ (QKDQ
,PSHGDQFH DQG 6 SDUDPHWHU VRIWZDUH RQ SDJH

(DV\ WR XVH

+LJK FKDQQHO FRXQW IRU JUHI
8S WR 7'5 7'7T FKDQQHOV SHU 'PDL

)DVW DQG HDV\ 7'5 7'7 FDOLEUI

6XSSRUWYVY HOHFWURQLF FDOLEUDWLRQ )
DQG GH VNHZ WKDW \LHOG PRUH DFFXUDWH UH

/\//\/
XOHV IRU, LDVWN’—'DOLEUDV\; LRQ
W‘v /

' (75 UHFRPPHQGHG
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''&% ; RYHUYLHZ FRQWLQXHG

-LWWHU DQDO\VLYV $PSOLWXGH DQG QRLVH DQDO\VLV

1 ' 2

$V GDWD UDWHV LQFUHDVH LQ ERWK HOHFWPE&EDR @ IDRAE VRS Wil DVPHRIS YO 5 & B WY LTRM\O L W \
MLWWHU LV DQ HYHU LQFUHDVLQJ GHVLJQ P3G PHHPYWVHRHAWHFEPOOHWRXEH GRPDLQ
7KH '&$ ; SURYLGHYV URRW FDXVH RI VLJQDO GHJUDGDWLRQ LQ Wt
g 6LPSOH RQH EXWWRQ H[HFXWLRQ RI WIlLW@QMQY DQDO\VLV

g &RPSOLDQW IDVW DQG DFFXUDWH UHYV¥O#KW R @ DENRMEK VRESMUWADWLRYAA QWR WRWDO

HOHFWULFDO VLIJQDOV UDQGRP QRLVH 51 GHWHUPLQLVWLF LQW
qg $XWRPDWHG MLWWHU GHFRPSRVLWLRQ LRWMRUUHODWHG QRLVH %81 ERXQGHG X
- 7-5-'-3-"- .6, '&' LQWHUIHUHQFH %8, DQG LQWHU V\PERO |
- 8-- - - '"3:6 DQG PRUH{ g SHODWLYH LQWHQVLW\ QRLVH 5,1 D FRP

%RXQGHG 8QFRUUHODWHG -LWWHU %8w PRPWRMLYHU PHDVXUHPHQW
g 4 )DFWRU D 0JXUH RI PHULW GHULYHG 11U

JRU PRUH GHWDLOHG LQIRUPDWLRQ JRU PRUH GHWDLOHG LQIRUPDWLRQ
ZZZ NH\VLIJKW FRP 0QG ' ZZZ NH\VLIJKW FRP 0QG '

SHTXLUHYV " (75 S5HTXLUHV " (75
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''&% ; RYHUYLHZ FRQWLQXHG

'H HPEHGGLQJ HPEHGGLQJ FDSD)§L7®$;%/\Q FXVWRP PHDVXUHPHQWYV
' 6,0 ,Q0QLL6LP '&$

,PSURYH LQVLJKW DQG GHVLJQ PDUJLQV DO FRPIV\IxSWEHIHXO GDWD DQDO\VLV VRI'
VWDQGDUGY EDVHG PHDVXUHPHQWYV ,Qo§FUHIPVIEZISORQISHIMDQIY FDQ EH SXUFKDVH!
LQWXLWLYH JUDSKLFDO LQWHUIDFH WKDWXEGQVYWPRAQOWG RQ \RXU VFRSH WR H[WHQG

- ,PSURYH PDUJLQ E\ UHPRYLQJ VLJQDO&éHJUDGDWLRQ FDXVHG E\
O[WXUHV DQG FDEOHV GH HPEHGGLQH &UHDWH FXVWRP PHDVXUHPHQWYV XVLQJ O

- 6LPXODWH WKH VLJQDO DW WKH HQG RI (PH¥MHPY Chl-dgo@/lﬁﬁ O&W)’(%PQG VLPLODU WR EX

RU FDEOH HPEHGGLQJ PHDVXUHPHQWYV
- 3UHGLFW SHUIRUPDQFH DW D ORFDWLBQABE(JQDIQ@@\MS%LGJ\H\EQWQ\RZQ OOWHUV RU I
REVHUYH ZDYHIRUPYV

- $Q\ PHDVXUHPHQW DYDLODEOH IRU OLyH VWX8BPMHRAMAIPFMREH QI ' DQG ' SOR
SHUIRUPHG RQ VLPXODWHG VLJQDOV MLWWHU ZDYHIRUP H\H
DQDO\VLYV YRU PRUH LQIRUPDWLRQ

ZZZ NH\VLJKW FRP o0QG PDWODEBRVFLOORVF
JRU PRUH GHWDLOHG LQIRUPDWLRQ

ZZZ NH\VLIJKW FRP 0QG '6,0

SHTXLUHYV
,QWHJUDWHG RSHUDWLRQ ZLWK FODVVLF '&$ XVHU
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''&% ; RYHUYLHZ FRQWLQXHG

(TXDOLIDWLRQ GHHS PHPRU\ ZDMQHKDPREHG LPSHGDQFH DQG 6 SDUDPHWHU
FDSWXUH ODWODE LQWHUIDFH VRIWZDUH

! 1

$FFHOHUDWH \RXU GHVLJQ F\FOH XVLQJ VKA XHDSREEUFXO WORFRMOHUL]H VHULDO EXV GH!

4 %XLOW LO HTXDOLJHUYV FLUFXLW ERDUGV ' FRPSOHPHQWV 7'5
— 6LPXODWH HTXDOL]HU GHVLJQV RQ DPWRBLSVLi0DOV EHIRUH

GHVLJQLQJ KDUGZDUH 9 .QWHJUDWHG FDOLEUDWHG DQG UHDO WL

g /LQHDU IHHGIRUZDUG HTXDOL]JHU [/)( PHDVXUHPHQWY q LGHDO IRU 0)* DQG 5"
g 'HFLVLRQ IHHGEDFN HTXDOL]HU ')( 9 6 SDUDPHWHUV LQFOXGH PDJQLWXGH SKL

g &RQWLQXRXV WLPH OLQHDU HTXDOL]HXVHEG/YHOHFWDEOH
g '"HHS ZDYHIRUP PHPRU\ FDSWXUH g $FFXUDWH UHWXUQ ORVV LQVHUWLRQ OR
- 6DYH FVY o0OHV XS WR VDPSOHV ELWURSWWDAN ElL(WA/ )DU HQG FURVV WDON
ORQJ LGHDO IRU SRVW SURFHVVLQJ JURXS GHOD\ PHDVXUHPHQWYV
g 5HDO WLPH LQWHJUDWHG 0%7/$% LQWHMVDFBHHOLQJ g UHPRYH XQZDQWHG HIIHFW
- &UHDWH FXVWRP PHDVXUHPHQWY LQ 0$U/HIHBYGRIDNH WKH

VFRSH GLVSOD\ WKH UHVXOWY LQ UHDO WLPH 0%$7/$% VROG
VHSDUDWHO\ JRU PRUH LQIRUPDWLRQ UHIHU WR

ZZZ NH\VLIJKW FRP 0QG '

JRU PRUH LQIRUPDWLRQ
ZZZ NH\VLJKW FRP 0QG

SHTXLUHYV " (75
7KLV LV D VWDQGDUG IHDWXUH ZKHQ XVLQJ WKH )OH['&$ XVHU LQWHUIDFH

,QWHJUDWHG RSHUDWLRQ ZLWK FODVVLF '&% XVHU LQWHUIDFH RQO\
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''&% ; RYHUYLHZ FRQWLQXHG

3KDVH ORFNHG ORRS 3// DQG SKDVH QR VH PHD
VXUHPHQWYV $GYDQFHG H\H DQDO\VLV MLWWHI

|8 I8

3KDVH /RFNHG /RRSV 3// DUH XVHG LQ D/FLBRWSUL WPW GLILWDO FRPPXQLFDWLRQ
DSSOLFDWLRQV LQFOXGLQJ FORFN H[wuUDHEWLRYG 'HIHIE R W IR BRBWAE oG RYD WHVW SDW
GLYLGHUV DQG 3//V 8QGHUVWDQGLQJ wHR SHBPRIUBOWER XVHE AAWMHRFED o RYHUFE
LPSRUWDQFH GXH WR WKHLU LQpXHQFH ROLFEWRM LR Q¥ \RI RHHV W G TXIgZPHQW DQG SHI
EDVHG DSSOLFDWLRQ WKDW FKDUDFWHULJd VL3V W EDQRGZL GXWKH PRGWS\H BRLQRQJ SDW WH |
E\ FRQWUROOLQJ D SUHFLVLRQ MLWWHU VREE%HE D @& G HFAHLH MWD | o F

g SXWRPDWHG 3// EDQGZLGWK DQG SHDNL%%WM)PLR—WW%WW%H\APWDVXUHPHQWV VXF
UHSRUW JHQHUDWLRQ :6

q 3&, ([SUHVV 3// WHVWLQJ DSSURYHG E\ 3&, 6,* .
q )OH[LEOH FDQ EH FXVWRPLIHG IRU XQP 0T YRVREW(IEH R EPYWH G ZRUNERRN DOVR ¢

q )DVW DQG DFFXUDWH MLWWHU VSHFWUXPVINRIHXY kR RY e 6 RRWHRPHL ARV HG PDVNV

RQ FORFN DQG GDWD VLJQDOV
JRU PRUH LQIRUPDWLRQ

JRU PRUH LQIRUPDWLRO ZZZ NH\VLIJKW FRP 0QG H\H
ZZZ NH\VLIJKW FRP 0QG MWI

5HTXLUHV DQ $ ZLWK 2SWLRQ 8%$% % RU )RY BHRR\GRBFXUDF\ ZKHQ PHDVXULQJ MLWWHU RQ
PHQGHG WKDW '8 EH XVHG LQ FRQMXQFWLRQ
""3:6 UHTXLUHV
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''&% ; RYHUYLHZ FRQWLQXHG

SHPRWH DFFHVV VRIWZDUH FRQQHFWHG RU
RIpLQH RSHUDWLRQ
1 $ )OH['&S$

7KH )OH['&% XVHU LQWHUIDFH WKDW FRPHVY VWDQGDUG RQ WKH '
'&% ; LV DOVR DYDLODEOH DV D VWDQGDORQH SURGXFW 1 $
JOH['&$ LV D 3& EDVHG VRIWZDUH DSSOLFDWLRQ WKDW

g 'XSOLFDWHY WKH LQWHJUDWHG )OH['&$ XVHU LQWHUIDFH IRU XVH IURP
D 3& /$1 FRQWURDO

g &RQWUROV DQ & RU " I[lURP WKH ODE RIOFH RU HYHQ
IURP D UHPRWH VLWH JUHDW IRU WURXEOHVKRRWLQJ

g 3URYLGHV RIpLQH DQDO\VLY FDSDELOLW\ RQ VDYHG ZDYHIRUPV RU XVH
WKH EXLOW LQ ZDYHIRUP VLPXODWRU

g $OORZV HQJLQHHUV WR UHSURGXFH RU VLPXODWH PHDVXUHPHQWYV DQG
kZKDW Lly VLPXODWLRQV DW D GHVN ZLWKRXW WKH QHHG IRU KDUG
ZDUH

g 8VHV 1 $ DQG "6: RSWLRQV ZKHQ FRQQHFWHG XVHV
1 $6: RSWLRQV ZKHQ RSHUDWLQJ RIpLQH

g , QWHJUDWHYV ZLWK .H\VLIJKWjV 6\VWHP9XH HOHFWURQLF VI\VWHP OHYHO
(6/ VRIWZDUH )OH['&$ DOORZV GHVLJQHUV WR YLVXDOL]H WKH
VLPXODWHG VLJQDOV DV LI WKH\ ZHUH EHLQJ GLVSOD\HG RQ DQ
RVFLOORVFRSH &RUUHODWLQJ VLPXODWHG DQG PHDVXUHG ZDYHIRUPV
EHFRPHV IDVW DQG HIOFLHQW

)RU PRUH LQIRUPDWLRQ
ZZZ NH\VLJKW FRP 0QG pH[GED
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ORGXOH RYHUYLHZ RSWLFDO HOHFWULFDO
QP

& (QJLQHHUHG IRU KLJKHVW pH[LELOLW\
*+] RSWLFDO  *+] HOHFWULFDO W R QP
q60) DQG 00)

7KH & KDV WKH ZLGHVW FRYHUDJH RI GDWD UDWHV ZLWK RSWLFDO
PRGXODWLRQ EDQGZLGWK RI *+] DQG HOHFWULFDO EDQGZLGWK RI

*+] 7KH RXWVWDQGLQJ VHQVLWLYLW\ WR g G%P PDNHV WKH &
LGHDO IRU D ZLGH UDQJH RI GHVLJQ DQG PDQXIDFWXULQJ DSSOLFDWLRQV
$YDLODEOH oOWHUVY FRYHU DOO FRPPRQ GDWD UDWHYV IURP OE V
WKURXJK *E V

JRU PRUH LQIRUPDWLRQ
ZZZ NH\VLJKW FRP 0QG &

" (QJLQHHUHG IRU KLIJKHVW DFFXUDF\

RU *+] RSWLFDO RU *+] HOHFWULFDO
QP 00) DQG 60)
7KH "LV WKH SUHPLHU VROXWLRQ IRU RSWLFDO ZDYHIRUP DQDO\VLV

RlI KLJK VSHHG VLJQDOV XVLQJ VKRUW RU ORQJ ZDYHOHQJWK WHFKQRORJLHV
6ZLWFKDEOH FRPSOLDQFH oOWHUY DUH DYDLODEOH DW DOO FRPPRQ UDWHV
IURP WR *E V )& 2SWLRQ SURYLGHYV *+]

RSWLFDO EDQGZLGWK DQG UHIHUHQFH UHFHLYHUV IRU DQG

*E'V H[FOXGHV WR *EV 6HQVLWLYLW\ WR G%P

JRU PRUH LQIRUPDWLRQ
ZZZ NH\VLIJKW FRP 0QG

' (QJLQHHUHG IRU KLIJKHVW SURGXFWLYLW\
*+] RSWLFDO PXOWL SRUW QP 00)
DQG 60) GHVLJQHG IRU KLJK YROXPH SDUDOOHO
RSWLFDO WUDQVFHLYHU WHVW

YRU KLJK YROXPH PDQXIDFWXULQJ RU WHVWLQJ Rl SDUDOOHO RSWLFDO
VIVWHPV WKH " FDQ EH XVHG 7KH " FDQ EH
FRQOJXUHG ZLWK WZR RU IRXU RSWLFDO SRUWV LQ D VLQJOH SOXJ LQ
PRGXOH (DFK SRUW KDV VSHFLoFDWLRQV VLPLODU WR WKH RSWLFDO
FKDQQHO RI WKH '"'DQG FRYHUV DOO FRPPRQ UDWHV IURP W R

*E' V.  7KH ' GRHV QRW KDYH DQ HOHFWULFDO FKDQQHO $
PXOWLSOH RSWLFDO FKDQQHO SOXJ LQ FDQ RIIHU VLIQLOoFDQW VDYLQJV
FRPSDUHG WR RWKHU FRQ0JXUDWLRQV

)RU PRUH LQIRUPDWLRQ
ZZZ NH\VLJKW FRP 0QG
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2SWLFDO HOHFWULFDO % (QPLQHHUHG IRU KLIJKHVW .
DFFXUDF\
& (QIJLQHHUHG IRU KLIKHVWFERWDFYDWEBVHDVH RI XVH IRU Kl
& FRPPXQLFDWLRQV VLJQDOV IURP

*+] RSWLFDO *+] HOHFWULF:Q\QKRB&X&@H\ E@QAN UHVLGXDO MLWWHU EF

:LWK PRUH WKDQ *+] RSWLFDO EDQGZLEWRGZLGWKYPNRWKAH+] DQG LQWHJIJUDWHG FC

& ZDV HQJLQHHUHG WR DGGUHVYV WHEHHWKKHURDPORZY XVHUV WR EH FRQOGHQW

* DQG ; )LEUH &KDQQHO VLQJOH PRG Y MWD WHGIRYPIYFH RI WKHLU GHVLJIQV ,QW

LQVWUXPHQWDWLRQ EORFNV PDNHV VHWXSV

JRU PRUH LQIRUPDWLRQ PHDVXUHPHQW DFFXUDF\ DQG UHGXFHV HTX|
ZZZ NH\VLJKW FRP 0QG &

2SWLRQ -6% SURYLGHY MLWWHU VSHFWUXP D

& UHFRYHU\ HPXODWLRQ IRU DGGLWLRQDO PHEL

*+] RSWLFDO *+] HOHFWULFBO"BRGX0OH 60)

:LWK PRUH WKDQ *+] FKDUDFWHULVWLF)RSWIRADHOLEORBRZDBWRQ@QG RYHU
*+] FKDUDFWHULVWLF HOHFWULFDO ED@GGZINGHWXKLIKWEFRPKIQ/GEHH @6
RSWLPL]HG WR DFFXUDWHO\ FKDUDFWHUL]H KLJK VSHHG WHOHFRP VLJQDOV

W LQFOXGHV EXLOW LQ FRPSOLDQFH 0OWHUV$IRU(QJLQHBOHG IRU ORZ QRLVE

*E V
*+] GXDO FKDQQHO HOHFWULFDC

7KH .H\VLJKW $ SURYLGHV WZR DFFXUDWE
FKDQQHOV ZLWK XVHU VHOHFWDEOH EDQGZL
7KH ORZHU EDQGZLGWK PRGH SURYLGHV HI[FI
SHUIRUPDQFH IRU DFFXUDWH PHDVXUHPHQW
EDQGZLGWK PRGH SURYLGHV KLJK oGHOLW\ ¢
Rl KLJK VSHHG ZDYHIRUPYV

)RU PRUH LQIRUPDWLRQ
ZZZ NH\VLJKW FRP 0QG &

JRU PRUH LQIRUPDWLRQ
ZZZ NH\VLJKW FRP 0QG $

'XDO (OHFWULFDO ORGXOHYV
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'‘XDO HOHFWULFDO PRGXOHYV

$ (QJLQHHUHG IRU KLJKHVW ZDYHIRUP o0GHOLW\
*+] GXDO FKDQQHO HOHFWULFDO

7KH .H\VLJKW $ SURYLGHV GHVLJQHUV DQG PDQXIDFWXUHUV ZLWK

D FRVW HIITHFWLYH VROXWLRQ IRUQDIOWWEZ®B *E V HOHFWULFDO VL
$ KDV DQG *+] EDQGZLGWK VHWWLQJY DYDLODEOH RQ HDFK

HOHFWULFDO FKDQQHO ZLWK PP PDOH HOHFWULFDO FRQQHFWRUYV

)RU PRUH LQIRUPDWLRQ
ZZZ NH\VLJKW FRP 0QG $

$ (QJLQHHUHG IRU FORVHVW SUR[LPLW\ WR '87
*+] GXDO UHPRWH VDPSOLQJ KHDG

7KH $ KDV WZR HOHFWULFDO FKDQQHOV HDFK KRXVHG LQ D
FRPSDFW UHPRWH VDPSOLQJ KHDG DWWDFKHG WR WKH PRGXOH ZLWK
VHSDUDWH OLJKW ZHLJKW FDEOHV :LWK RYHU *+] RI EDQGZLGWK
W\A\SLFDO WKLV PRGXOH LV LQWHGMARRY YHU\ KLIJK ELW UDWH DSSOL
ZKHUH VLIJQDO oGHOLW\ LV FUXFLDO ,W LV RIWHQ SDLUHG ZLWK DQ $
BUHFLVLRQ 7LPHEDVH PRGXOH UHTXLUHG IRU HIWUHPHO\ KLJK VSHHG
VLIQDO oGHOLW\ PHDVXUHPHQW DSSOLFDWLRQV $ 2SWLRQ +
SURYLGHYVY KDUGZDUH GH VNHZ FDSDELOLW\

JRU PRUH LQIRUPDWLRQ
ZZZ NH\VLJKW FRP 0QG $

1 $ (QILQHHUHG IRU WHVWLQJ '87V ZLWK PDQ\
FKDQQHOV
*+] GXDO TXDG UHPRWH VDPSOLQJ KHDG

7KH 1 $ FRPHV ZLWK WZR RU IRXU HOHFWULFDO FKDQQHOV SHU
PRGXOMIDFK KRXVHG LQ DQ XOWUD FRPSDFW UHPRWH VDPSOLQJ

KHDG :LWK RYHU *+] RI EDQGZLGWK W\SLFDO RQ XS WR

FKDQQHOV SHU PDLQIUDPH WKLY PRGXOH FDQ JUHDWO\ UHGXFH FDSLWDO
FRVWY DQG WHVW WLPH ZKHQ FKDUDFWHUL]LQJ D GHYLFH KDYLQJ PDQ\
SRUWV :KHQ H[WUHPHO\ KLJK VSHHG GHYLFHVY DUH EHLQJ WHVWHG LW LV
RIWHQ SDLUHG ZLWK DQ $ B3UHFLVLRQ 7LPHEDVH PRGXOH WR REWDLQ
XOWUD ORZ WLPHEDVH MLWWHU RI IV UPV 7KH 1 $ LQFOXGHYV
KDUGZDUH GH VNHZ FDSDELOLW\ DQG WR PLQLPL]J]H DGDSWHU XVH IRU D
JLYHQ DSSOLFDWLRQ XVHUV PD\ FKRRVH EHWZHHQ PP PDOH RU
IHPDOH FR&® QMHF WRKMBMVUHPRWH KHDGV

JRU PRUH LQIRUPDWLRQ
ZZZ NH\VLJKW FRP 0QG 1 $

ORGXOH LV FRPSDWLEOH ZLWK ''&$ ; PDLQIUDPH RU ODWHU
8SJUDGHDEOH IURP WR FKDQQHOV DIWHU SXUFKDVH UHWXUQ WR .H\VLJKW
XSJUDGH

%URFKXUH

&RQQHFWRU VW\OH LV WKH VDPH RQ DOO FKDQQHOV DQG LV VHOHFWHG DW WKH WLPH RI

RUGHU
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7LPH GRPDLQ UHpHFWRPHWU\ WUDQVPLVVLRQ
7'5 7'7

$ (QJLQHHUHG IRU QRYLUFH DQG H[SHUW XVHUV
'LITHUHQWLDO VLQJOH HQGHG 7'5 7'7 PRGXOH

7KH .H\VLJKW $ SURYLGHV WZR *+] FKDQQHOV WKDW KDYH

EXLOW LQ 7'5 VWHS JHQHUDWRUV :LWK H[WUHPHO\ ZHOO PDWFKHG VWHS
UHVSRQVHV WKH WZR FKDQQHOV ZRUN LQ WDQGHP WR SURYLGH
GLITHUHQWLDO RU FRPPRQ PRGH 7'5 VWLPXOXV UHVSRQVH RU PD\ EH
XVHG LQGHSHQGHQWO\ (LWKHU FKDQQHO ZRUNV DV D QRUPDO
RVFLOORVFRSH YHUWLFDO V\VWHP ZKHQ WKH 7'5 7'7 VWHS JHQHUDWRUYV
DUH WXUQHG RII

JRU PRUH LQIRUPDWLRQ
ZZZ NH\VLJKW FRP 0QG $

1 $ (QJLQHHUHG IRU KLJK SHUIRUPDQFH
7'5 7'7 6 SDUDPHWHU PHDVXUHPHQWYV
" RU *+] EDQGZLGWK RU FKDQQHOV

7KLV LV D IXOO\ LQWHJUDWHG 7'5 7'7 6 SDUDPHWHU PHDVXUHPHQW
VI\VWHP WKDW SURYLGHY FDOLEUDWHG UHVXOWY RQ XS WR FKDQQHOV LQ

UHDO WLPH 7KH SRUW 7'5 7'7 UHPRWH KHDGV FDQ EH FRQO0JXUHG
ZLWK VDPSOHU EDQGZLGWK RI  *+] PP FRQQHFWRU RU
* 4] PP FRQQHFWRU SURYLGLQJ VLQJOH HQGHG DQG GLIIHUHQWLDO

PHDVXUHPHQW FDSDELOLW\ LQFOXGLQJ 7UXH ORGH VWLPXOXV
IXQFWLRQDOLW\ 7'5 VWHS HGJH VSHHGY DUH DV IDVW DV SV
&DOLEUDWHG VFDWWHULQJ SDUDPHWHUY 6 SDUDPHWHUY DUH JHQHUDWHG
LQ UHDO WLPH XVLQJ WKH ' $ VSHFLDO .H\VLJKW 1 $

'& *+] (&DO PRGXOH HQDEOHV IDVW FDOLEUDWLRQ DQG GH VNHZ RI

WKH 7'5 7'7 VIVWHP

1 % (QJLQHHUHG IRU KLJK SHUIRUPDQFH DQG
GXUDELOLW\
*+] GLIITHUHQWLDO 7'5 7'7 SUREH NLW

7KH 1 % LV DQ HUJRQRPLFDOO\ GHVLJQHG KLJK SHUIRUPDQFH
KDQGKHOG SUREH WR LQWHUIDFH 7'5 7'7 PRGXOHV VXFK DV WKH

$ WR SULQWHG FLUFXLW ERDUGY 3&%V DQG FRPSRQHQWYV WKDW
ODFN FRPPRQ FRD[LDO KLJK I[UHTXHQF\ FRQQHFWRUV 7KH EXLOW LQ
ZKHHO DGMXVWV WKH SLWFK EHWZHHQ WKH GLIITHUHQWLDO WLSV WR PDNH
JRRG FRQWDFW WR SDGV RU DFFHVV SRLQWYV +DUGHQHG WLSV PDNH WKH
1 % HIWUHPHO\ GXUDEOH

)RU PRUH LQIRUPDWLRQ
ZZZ NH\VLJKW FRP 0QG 1 %

8VH ZLWK $ % & RU ' (75 PDLQIUDPH RWKHUZLVH DQ H{IWHUQDO
WULJJHU FDEOH VXFK DV 3 1 LV UHTXLUHG
ORGXOH LV FRPSDWLEOH ZLWK ''&$ ; PDLQIUDPH RU ODWHU
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&ORFN 5HFRYHU\

% (QILQHHUHG IRU pH[LELOLW\ DQG
SHUIRUPDQFH
(OHFWULFDO FORFN UHFRYHU\ PRGXOH ZLWK SKDVH QRLVH
DQDO\VLYVY FDSDELOLW\

,QFUHDVH H\H PDVN DQG MLWWHU PHDVXUHPHQW DFFXUDF\ ZLWK

EUHDNWKURXJK SHUIRUPDQFH LQ FORFN UHFRYHU\ FLUFXLWU\ %
2SWLRQ SURYLGHV LQVWUXPHQW JUDGH FORFN UHFRYHU\ FRYHULQJ
DQ\ UDWH IURP OE V *EV $GMXVWDEOH ORRS EDQGZLGWK

IRU VWDQGDUGY FRPSOLDQW PHDVXUHPHQWYV -LWWHU VSHFWUXP DQG
SKDVH QRLVH DQDO\VLVY RQ FORFN DQG GDWD VLJQDOV LV DYDLODEOH ZLWK
&8 3// bQG MLWWHU VSHFWUXP DQDO\VLV VRIWZDUH

)RU PRUH LQIRUPDWLRQ
ZZZ NH\VLJKW FRP 0QG %

% (QJLQHHUHG IRU LQGXVWU\ VWDQGDUG
FRPSOLDQFH
2SWLFDO HOHFWULFDO FORFN UHFRYHU\ PRGXOH ZLWK
SKDVH QRLVH DQDO\VLV FDSDELOLW\

q QP 00)
q QP 60)
&ORFN UHFRYHU\ SHUIRUPDQFH PDWFKHYVY WKDW RI WKH %

DERYH 2SWLRQ + DGGV LQWHUQDO HOHFWULFDO VSOLWWHUV SURYLGLQJ
GDWD DQG GDWDEDU VLIJQDOV WR IURQW SDQHO 60%$ FRQQHFWRUV

JRU PRUH LQIRUPDWLRQ
ZZZ NH\VLIJKW FRP 0QG %

% (QJLQHHUHG IRU KLJKHVW SUHFLVLRQ DQG
DFFXUDF\
‘XDO FKDQQHO HOHFWULFDO PRGXOH ZLWK LQWHJUDWHG
SUHFLVLRQ WLPHEDVH DQG FORFN UHFRYHU\ WR *E V

$Q LOQOWHIJUDWHG FORFN UHFRYHU\ FLUFXLW SURYLGHV FRQWLQXRXV GDWD UDWH
FRYHUDJH IURP OE V WR *EV $GMXVWDEOH ORRS EDQGZLGWK DQG
SHDNLQJ FDSDELOLW\ HQVXUHV FRPSOLDQW PHDVXUHPHQWY $QDO\]H
GHJUDGHG VLJQDOV VXFK DV kKFORVHG H\HVy E\ WULJJHULQJ WKH

& ' '&$% XVLQJ WKH DX[LOLDU\ &5 LQSXW -LWWHU VSHFWUXP
DQDO\WLYVY DQG VRIWZDUH FORFN UHFRYHU\ HPXODWLRQ SURYLGHV XQLTXH
LQVLIKW DQG FRPSOHPHQWY -LWWHU ORGH IRU HQKDQFHG PHDVXUHPHQW
DFFXUDF\ )RU PRUH LQIRUPDWLRQ RQ WKH % PRGXOH UHIHU WR WKH
VHFWLRQ RQ GXDO HOHFWULFDO PRGXOHV

JRU PRUH LQIRUPDWLRQ
ZZZ NH\VLJKW FRP 0QG %

8VH ZLWK $ % & RU ' (75 PDLQIUDPH RWKHUZLVH DQ H[WHUQDO
WULJJHU FDEOH VXFK DV 3 1 LV UHTXLUHG
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SUHFLVLRQ WLPHEDVH

1

7KH '"'&% ; ZLGH EDQGZLGWK RVFLOORVFRSH XVHV D EXLOW LQ

WLPHEDVH WR DFTXLUH DQG GLVSOD\ ZDYHIRUPV :KLOH WKH VWDQGDUG
WLPHEDVH LV VXIoFLHQW IRU PRVW DSSOLFDWLRQV VRPH KLJK VSHHG
PHDVXUHPHQWY EHQHoOoW IURP XVLQJ WKH SUHFLVLRQ WLPHEDVH
FDSDELOLWLHV RI WKHVH PRGXOHV 7KH SUHFLVLRQ WLPHEDVH VLIJQLOoFDQWO\
UHGXFHV WKH VFRSHjV UDQGRP MLWWHU FRQWULEXWLRQ DQG PLQLPL]HV
FORFN GDWD GHOD\

$
UHFLVLRQ WLPHEDVH UHIHUHQFH

/IRZ RVFLOORVFRSH MLWWHU DOORZV WKH WUXH MLWWHU SHUIRUPDQFH RI
GHYLFHV WR EH VHHQ 7KH $ LV XVHG LQ WDQGHP ZLWK DQ\ Rl WKH
RSWLFDO RU HOHFWULFDO VDPSOLQJ PRGXOHVY WR UHGXFH PDLQIUDPH
WULJIJHU MLWWHU EHORZ IV ,W LV RSWLRQDOO\ FRQ0JXUHG WR DFFHSW
* * RU * LQSXW FORFN VLJQDOV 2VFLOORVFRSH MLWWHU FDQ EH
GULYHQ WR HYHQ ORZHU OHYHOV ZKHQ XVLQJ WKH $ % SUHFLVLRQ
ZDYHIRUP DQDO\]JHU

)RU PRUH LQIRUPDWLRQ
ZZZ NH\VLJKW FRP 0QG $

$ %
‘XDO FKDQQHO HOHFWULFDO ZLWK LQWHJUDWHG SUHFLVLRQ
WLPHEDVH DQG FORFN UHFRYHU\

$W OHVV WKDQ IV W\SLFDO WKH % SURYLGHV WKH LQGXVWU\jV
ORZHVW VFRSH MLWWHU 7KLV PHDQV WKDW WKH VLIJQDO \RX VHH RQ WKH
VFRSHjV GLVSOD\ LV QRW GHJUDGHG E\ WKH VFRSH LWVHOI 7KH %

FDQ GHULYH D FORFN IURP WKH WHVW VLIJQDO DQG LQWHUQDOO\ IHHG WKH
SUHFLVLRQ WLPHEDVH VHFWLRQ 2U DQ H[WHUQDO WLPLQJ UHIHUHQFH FDQ

EH SURYLGHG WR WKH SUHFLVLRQ WLPHEDVH 80OWUD ORZ MLWWHU LV DFKLHYHG
LQ HLWKHU FRQoJXUDWLRQ

JRU PRUH LQIRUPDWLRQ
ZZZ NH\VLJKW FRP 0QG %
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SUREHYV

$FWLYH SUREHV

7KH '&$% 6HULHVY RVFLOORVFRSHY DUH GHVLJQHG WR ZRUN ZLWK DOO
.HAWVLIKW ,QoQLLOD[ SURELQJ VA\VWHPV 7KH ,QoQLLOD[ VI\VWHP LV
FRPSULVHG RI D SUREH DPSOLoHU FKRRVH \RXU EDQGZLGWK DQG

SUREH KHDG FKRRVH WKH LOQOWHUIDFH WLS IRU \RXU DSSOLFDWLRQ 3UREH
DGDSWHUV WR LQWHUIDFH WKH SUREH WR \RXU '&% PRGXOH DUH DOVR
DYDLODEOH

3UREH DGDSWHUYV

qg ,QoQLLOD[ , DFWLYH SUREHYV WR  *+]

g UHTXLUHV 1 % 3UREH $GDSWHU WR LQWHUIDFH WR WKH '&$
qg ,QoQLLOD[ ,, DFWLYH SUREHV WR *+]

g UHTXLUHV 1 % 3UREH $GDSWHU WR LQWHUIDFH WR WKH '&$
qg ,QoQLLOD[ ,,, DFWLYH SUREHV WR *+]

qg UHTXLUHV 1 $ B3UREH $GDSWHU WR LQWHUIDFH WR WKH '&$

,QoQLLOD[ SUREHV LQWHUIDFH WR '&$ PRGXOHV XVLQJ D SUREH
DGDSWHU

q 1l % SUREH DGDSWHU LV XVHG IRU ,QoQLLOD[, DQG ,, VIVWHPV
q 1l $ SUREH DGDSWHU LV XVHG IRU ,QoQLLOD[ ,,, VIVWHPV

BUREH SRZHU LV VXSSOLHG E\ WKH '&% PRGXOH LWVHOI D SUREH SRZHU
FROQOQHFWRU V LV DYDLODEOH RQ VRPH PRGXOHV RU DQ $ HHTWHUQDO
SRZHU VXSSO\

,QoQLLOD[ ,,, SUREH DPSOLOHUYV

q 1l $ *+] SUREH DPSOLoOHU
q 1l $ *+] SUREH DPSOLOHU
q 1l $ *+] SUREH DPSOLOHU
q 1l $ *+] SUREH DPSOLOHU

QLLOD[ ,,, SUREH KHDGV

$ ,Q0QLLOD[ ,,, =,) SUREH KHDG

$ ,Q0QLLOD[,,, VROGHU LQ SUREH KHDG
$ ,QoQLLODJ[ ,,, PP PP 60% KHDG

$ ,Q0QLLOD[,,, EURZVHU KHDG

$ ,QoQLLODJ ,,, PP KHDG pH[ FDEOH

Q
g
g
g
g
g

PR RPEPPRP O

oQLLOD[ ,,, SUREH DGDSWHUYV

1 $ BUHFLVLRQ %1& DGDSWHU

1 $ 3BHUIRUPDQFH YHULOFDWLRQ DQG GHVNHZ o[WXUH

1 $ +LJK LPSHGDQFH SUREH

1 $ 6DPSOLQJ VFRSH DGDSWHU XVH WKLV DGDSWHU WR
LOQWHUIDFH ZLWK '&% PRGXOHV

1 +LJK LPSHGDQFH DGDSWHU
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3DVVLYH SUREHYV

q 1l % *+] 'LITHUHQWLDO 3UREH .LW
q $ *+] 3DVVLYH 'LYLGHU 3UREH .LW

SUHFLVLRQ WLPHEDVH
‘XDO FKDQQHO HOHFWULFDO ZLWK LQWHJUDWHG SUHFLVLRQ
WLPHEDVH DQG FORFN UHFRYHU\

7KH ''&% ; ZLGH EDQGZLGWK RVFLOORVFRSH XVHV D EXLOW LQ

WLPHEDVH WR DFTXLUH DQG GLVSOD\ ZDYiHIRU PM ' LIKHUOHI WY Bd 3V REBIQIGAD U G
WLPHEDVH LV VXIoFLHQW IRU PRVW DSSOLFDWLRQV VRPH KLJK VSHHG
PHDVXUHPHQWY EHQHoW IURP XVLQJ WKH SUHFLVLRQ WLPHEDVH
FDSDELOLWLHV RI WKHVH PRGXOHV 7KH SUHFLVLRQ WLPHEDVH VLIJQLOoFDQWO\
UHGXFHV WKH VFRSHjV UDQGRP MLWWHU FRQWULEXWLRQ DQG PLQLPL]HV
FORFN GDWD GHOD\

, QWHUIDFHY DQG DFFHVVRULHYV

SUREHVY DGDSWRUV DQG RWKHU LQWHUIDFH NLWYV

2WKHU DSSOLFDWLRQ VSHFLoF SUREH DQG LQWHUIDFH NLWV DUH
DYDLODEOH IURP .H\VLJKW 7THFKQRORJLHV RU LWV FKDQQHO SDUWQHUYV
6HH ZZZ NH\VLJKW FRP RU FRQWDFW \RXU ORFDO VDOHV RIoFH

IRU GHWDLOV

1 $ $ $FFHVVRULHV NLW IRU 1 [

q 1l $ $1 $ DFFHVVRU\ NLW
1 % 7'5 FDOLEUDWLRQ NLW

7'5 7'/ DFFHVVRULHYV

1 % 7'5 FDOLEUDWLRQ NLW
1 &. '& FRXSOHG OLPLWHU

(6" ZULVW VWUDS

(6" GHVN PDW

(6' ZULVW VWUDS JURXQG FRUG
1 $ $1 $DFFHVVRU\ NLW
1 $ +00 +)) +0) (&DO PRGXOH '& WR  *+]

1 &. '&« FRXSOHG OLPLWHU

o0 0 0 o0 o000

1 $ +00 (&DO PRGXOH IRU 7'5 7'7 FDOLEUDWLRQ
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, QWHUIDFHY DQG DFFHVVRULHV FRQWLQXHG

ZZZ NH\VLJKW FRP 0QG SDUWYV

'&$ DFFHVVRULHV

q PRGXOH 000OHU SDQHO ED\ ZLGWK
q PRGXOH 00OHU SDQHO ED\ ZLGWK
q 86% NH\ERDUG LQFOXGHG ZLWEK guxvwhu
q 86% PRXVH LQFOXGHG ZLWK '

q HIWHUQDO '9' UHFRUGHU PXOWL IRUPDW
q

$ 37 PP SKDVH

.LQHVLYV 86% IRRW VZLWFK

.LQHVLY 6DYDQW DFWLRQ SURJUDPPDEOH IRRW VZLWFK 3 1

)6 $ 86% KWWS ZZZ NLQHVLV HUJR FRP

q $ 3&,H *3,% LQWHUIDFH FDUG

q 1l $ 37 PP PDOH WR IHPDOH SKDVH WULPPHU
q 1l $ 37 PP PDOH WR IHPDOH SKDVH WULPPHU
q 1l IURQW LPSDFW FRYHU

q

q

UDFN PRXQW NLW ZLWKRXW KDQ GOl ¥

2SWLFDO FRQQHFWRU LQWHUIDFHYV

UDFN PRXQW NLW ZLWK KDQGQHY¥xoH 0c00HU SDQHOV IRU

I1RWH $00 RSWLFDO PRGXOHV FRPH VWDQGDUG ZLWK DQ )& 3& FRQQHF
WRU DGDSWHU LQWHUIDFH ), LOVWDOOHG RQ DOO RSWLFDO SRUWYV

, 'LDPRQG +06 FRQQHFWRU
)& 3& FRQQHFWRU DGDSWHU
"1 FRQQHFWRU DGDSWHU
67 FRQQHFWRU DGDSWHU
., 6& &RQQHFWRU DGDSWHU

$
)
6
9

o0 0 o0 o0 o

5) OLFURZDYH DFFHVVRULHYV

q % SRZHU GLYLGHU '& WR *+] $3& PP
q & SRZHU GLYLGHU '& WR *+] PP

q $ 0+] WR *+] '& EORFNLQJ FDSDFLWRU
q $ . *+] '& EORFNLQJ FDSDFLWRU

q ' PP G% DWWHQXDWRU

q & PP G% DWWHQXDWRU

q % PP Il DGDSWHU

q % PP | WR PP | DGDSWHU

q & PP P WR PP I DGDSWHU

q ' PP I WR PP P DGDSWHU

q PP I I DGDSWHU

q 60%$ ||l DGDSWHU IHHGWKUX

% '& WR
GLYLGHU

2SWLFDO FRQQHFWRU LQWHUIDFHY DYDLODEOH IRU '&$% R

$ '& EORFNLQJ FDSDFLWRWBbWWHQXDWRU

*+] SRZHU

& '& WR *+] SRZHU GLYLGHL
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&RPSOHPHQWDU\ SURGXFWYV

7KH 1 % SK\VLFDO OD\HU WHVW V\VWHP 3/
7KH 1 % - %(57 LQ FRPELQDWLRQ ZLWKRRROWGHQFHREQ \RXU GHVLIQ WKURXJK FRPSO
SURYLGHYV FRPSOHWH LQVLJKW LQWR WKHE I$SKDWLRIOP®RDBW B UHEW U DRRWALIRWFRIRR XU GHYL
\RXU GHVLJQ SRUWY ERWK 7'5 DQG 91%$ SODWIRUPV IURP .|

Keysight Oscilloscopes
OXOWLSOH IRUP IDFWRUV IURP  0+] WR ! *+] _ ,QGXDWURQWDGLQJ VSHI
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myKeysight JRU PRUH LQIRUPDWLRQ RQ .H\VLJK

7THFKQRORJLHV) SURGXFWYV DSSOLI
ZZZ NH\WVLJKW FRP ILQG P\NH\VLJKW VHUYLFHY SOHDVH FROWDFEW \RXU

$ SHUVRQDOL]JHG YLHZ LQWR WKH LQIRUPDWLRQ PR|¥||L|JEJHHO7I_|‘k¥|DFQQV¥S% V\/ OLVW LV DY
ZZZ D[LHVWDQGDUG RUJ ZZZ NH\VLIJKW FRP ILQG FRQWDFV

$GYDQFHMGMNEHQVLRQV IRU ,QVWUXPHQWDWLRQ DQG 7HVW $;,H LV DQ

RSHQ VWDQGDUG WKDW H[WHQGV WKH $GYDQFHG7&$PIRILFHQHUDO SXUSRVH DQG
VHPLFRQGXFWRU WHVW .H\VLJKW LV D IRXQGLQJ PEBBBGMHRI WKH $;,H FRQVRUWLXP
$7&% $GYDQFH®MES WKH $7&$ ORJR DUH UHJLVWHUHEU®ILWUDGHPDUNV RI

WKH 3&, ,QGXVWULDO &RPSXWHU ODQXIDFWXUHUV *UHRX SR

8QLWHG 6WDWHYV
Z2ZZ O[LVWDQGDUG RUJ

/$1 H;WHQVLRQV IRU ,QVWUXPHQWY SXWV WKH SRZBULRI JWKIHFQHW DQG WKH
“HE LQVLGH \RXU WHVW VA\VWHPV .H\VLJKW LV D IR$®GWQDOHPEHU RI WKH /;,

FRQVRUWLXP &KLQD
+RQJ .RQJ
ZZZ S[LVD RUJ ,QGLD

3&, H;WHQVLRQV IRU ,QUWUXPHQWDWLRQ 3;, PRGXEBBRQVWUXPHQWDWLRQ GHOLY
UXJJHG 3& EDVHG KLJK SHUIRUPDQFH PHDVXUHPHQW G RXWRPDWLRQ VI\VWHP

. . 6LQJDSRUH
7KUHH <HDU :DUUDQW 7DLZDQ

ZZZ NH\VLIJKW FRP ILQG 7TKUHH<HDU:DUUDQW\ 2WKHU $3 &RXQWULHYV
.H\WWVLIJKWjV FRPPLWPHQW WR VXSHULRU SURGXFW TXDOLW\ DQG ORZHU WRWDO FRVYV
RI RZQHUVKLS 7KH RQO\ WHVW DQG PHDVXUHPHQW(FBRSBEQ\OZIGMEK W KWW \HDU

ZDUUDQW\ VWDQGDUG RQ DOO LQVWUXPHQWYV ZRUGOGBZWGHD 0800 001122
%HOJLXP

.H\WVLJKW $VVXUDQFH 30DQV JLQODQG

ZZZ NH\VLIJKW FRP ILQG $VVXUDQFH30DQV JUDQFH

8S WR ILYH \HDUV Rl SURWHFWLRQ DQG QR EXGJHWTHUPDQISULVHY WR HQVXUH \RXU
LQVWUXPHQWY DUH RSHUDWLQJ WR VSHFLILFDWLRQUHODR®OGFDQ UHO\ RQ DFFXUDWH

PHDVXUHPHQWYV ,VUDHO
,WDO\
ZZZ NH\VLJKW FRP JR TXDOLW\ IX[HPERXUJ
_H\WWLJKW 7HFKQRORJLHV ,QF 1HWKHUODQ G 0800 0233200
'"(.5$ &HUWLILHG ,62 5XVVLD
AXDOLW\ ODQDJHPHQW B6\VWHP 6SDLQ
6ZHGHQ
.H\WLJKW &KDQQHO 3DUWQHUV 6ZLW]HUODQG
ZZZ NH\VLIJKW FRP ILQG FKDQQHOSDUWQHUV 2SW (

*HW WKH EHVW RI ERWK ZRUOGV .H\VLJKWjV PHDVXUHPHQW H[SH@JWVH bGQG SURGX

EUHDGWK FRPELQHG ZLWK FKDQQHO SDUWQHU FRQYH%VLHQFLQJGRP

Z7ZZ NH\WLJKW FRP ILQG . )RU RWKHU XQOLVWHG FRXQWULFE
ZZZ NH\VLIJKW FRP ILQG FRQWDF\
%3

IG 7KLV LQIRUPDWLRQ LV VXEMHFW WR FK
KEYS HT " H\WWLIJKW 7HFKQRORJLHYV
TECHNOLOGIES 3XEOLVKHG LQ 86% )HEUXDU\

(1
ZZZ NH\VLJKW FRP



