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Keysight il 22 &% / 377
HEO &S &8/ 377

[Quick Action]( 2 =) 9| =4 |/ 377

22 @ 2EHmHOolA
& QIEHHOIA HAA /382

Sl @ HEE /383
SetRM J|Er A dH 1Y / 384
2 OIHHIOIAE S8t & Tz ey / 385
Keysight 10 2t0IEHcIE AtEsH |23 T2 )
a4 / 386

MN&E /24201 / 387
g QIHMHOoIAS S8 Y ME / 387
g OIHHOIAE St Y 224271 / 388

O|0| Xl D22 / 389
AlY Jls /390
Instrument Utilities / 391

= &8 / 391
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A Y S/ 393
=3 ®F / 393
QMEADI = MR / 303
=3 wF Mo / 394
20H 22 MY / 394
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s
Ral
Q

/ 395
ctOldlA 25 2 2tOldlA HE HA

tset etoldlA &/ 396
t

/ 396

— — =

g Jtsst 38 / 400
MSO 2 &€1dI0l= / 400
ATEN & BAN SOOE / 400
2 &= O0Ie (.bin) A/ 400
MATLAB Ol A 2 &= GIOIE & &
280t g4/ 402
2 &= OI0IE &1 Gl =204
2 &= Mol ol / 404
CSV £ ASCII Xy It/ 407
CSV & ASCII XY It &
CSV It LHel =l & =&k
/409

NS 0HBIE & 78 82

I

/401

/ 404

/ 408
/ 408

20|
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/409
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24 CAN/LIN EclAg & &g
CAN/CAN FD &1& &3 / 411
CANJIS OIOIH 2& Y HAl / 414
CAN/CAN FD Ec2IHY / 415

CAN/CAN FD A& CI2E / 418
CAN/CAN FD CIZE ai&d / 419
CAN EEet0Id / 420
CAN 2l AH CIOIH oha /422
clAEHO0IA CAN OIOIE D1/ 423

LIN &S 88 /| 424
LIN DI OIOIE 25 & HAl / 425
LIN EclAng /[ 426
LIN&Z 02E / 428
LINCI2E oi& / 430
LIN 2IAE GIOIE oH& /431
elAEHOA LIN GIOIE 221/ 432

HJ

25 CXPI EclE & HNE [ZE
CXPl&dls && / 433

CXPl &2& C|2E / 438
CXPICI2E ol / 439
CXPI 2lAH GIOIE / 441
26 FlexRay Ecligd & A& (|2E
FlexRay &l && / 443

FlexRay ECIHE /| 444
FlexRay ZHIA0A EclHE /| 444
FlexRay LF0lA ECIHY /| 446
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FlexRay OIHIEN A E2lHE / 446

FlexRay && CI2ZE /| 447
FlexRay CIZE o4&/ 448
FlexRay EE2I0I X / 449
FlexRay 2l AH OIOIEl a4/ 450
2l AE O A FlexRay GIOIE &I / 451

27 12C/SPI Eclg ¥ A& [RE
2C &l &3 / 453
12C EclHE / 454

2C &g CZE / 458
2C CIZE &/ 459
12C 2IAH CIOIH &/ 461
clAEHOA 12C OIOIE &1/ 461

SPIdls &8 / 462
SPI EclHE / 466

SPI & CI2E / 468
SPICIZE ol / 470
SPI elAE CIOIE oi& /471
clAEHOA SPIOIOIE &1 /471

28 125 EclHE € AME U2
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12S A& CI2E /| 479
12S CIZE o / 480
12S 2IAE CIOIH cHal /481
clAEOIA 12S OIOIE &J1 / 482
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Manchester/NRZ E2|HE L =& (|2 E

Manchester 81 && / 483
Manchester E2|HE / 486

Manchester 21& C|2E& / 488
Manchester C/|2E o4& / 488
Manchester 2l AE OIOIE dila / 490

NRZ dls &X / 491

NRZ EclHE /| 494

NRZ & C|2E& / 495
NRZ C|2E off& / 496
NRZ 2lAH GIOIE aH& / 497

MIL-STD-1553/ARINC 429 EcIHd & AL (2=

MIL-STD-1553 &ls && / 499
MIL-STD-1553 EclHE / 501

MIL-STD-1553 2& CI2Z2E / 502
MIL-STD-1553 CI2E oi& / 503

MIL-STD-1553 2lAH OIOIE oA/ 504
/505

el A A MIL-STD-1553 GIOIE &I
ARINC 429 415 && / 506
ARINC 429 EclHE / 507

ARINC 429 21Z CIZE / 509
ARINC 429 CI2E offi&d / 511
ARINC 429 EE€2t0IMH / 512
ARINC 429 2|AH OIOIH o4&/ 513

el AEHOA ARINC 429 OIOIEH #2J1 / 514
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SENT EclHE / 520
SENT && CI2E / 522
SENT CIZE olilA

o/ 523
SENT 2IAEf CIOIE! 34/ 525
2IAE Ol Al SENT CIOIEl &1/ 527
32 UART/RS232/422/485 E2118l ¥ =& [|3
UART/RS232/422/485 815 &5 | 529
UART/RS232/422/485 E2IHE | 531
UART/RS232/422/485 =& LIRS / 533
UART/RS232/422/485 LIRS 4 | 535
UART/RS232/422/485 EE2I0IM / 536
UART/RS232/422/485 2IAE GIOIE a4l / 537
| 2E10ll Al UART/RS232/422/485 CIOIEf %
ol /| 537
33 USB20E2He ¥ M 032

-/ E
uUsB 2.0 dls &&

= o

/539
USB 2.0 EcIAH /| 541
usB 2.0 & CI2E / 543

UsB 2.0 CIZE oA

/| 544
USB 2.0 2IAH TIOIE sHA

2l AEI0l Al USB 2.0 CIOIE! %D
34 USBPD E2|H¥

/ 546
2 / 547
EESE T
USBPD &ls & / 549
USB PD EcIHE / 550
UsB PD && CI2ZE / 552
USB PD LIZ & ol A

/ 553
USB PD 2IAE OI0IE olf &
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/ 554
DT AS

M

Sl=W

27



28

=z
e

Keysight InfiniiVision 4000 X Al2| X QAZAT I ALS

MO
=2 o

A



Keysight InfiniiVision 4000 X Al2|X QA ZA DT
AN 29 A

1 Al2Fst7]

2K HE=S At / 29
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QEeZATL MR HI| / 34
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o] QAR 2T A%} uto| A FV|E WolEe] QAR AT FKoR
L=
LARAFIE WA Yol SHEa AbEee A9, A WS 9d S
A H A 2AA, 95} FEoA 4912 (100 mm) 2] o f F3HS TR E4A
o
QARADITY 1 AY F=2 oA~ T AZA% ofS A A3 AC He Axo] A4
MaAS HH o gy, e~z o) vy teld A IETt 7]olA] s F9]8)
A8
ZA x4 ZrehA] A9 2 JA P A2 S ARE AFVE AR
SN S . A A ZE= AF7] I9E A A AU, o] ZEE A
Z=7]9] T2 REof ok B THFOoRRE BA 22 adyd . Aw
g 292 = g7 29 A o) 2kl 29X 7F ob Ut} i (2 A A
A AEska e 5= dE) oo AXH A9 B 3R A S A4
apek A 2 AFEE 4 dH5 YTk
2 QARAFMXE= 100 ~ 240 VAC HL9] 9 g2l At dis] A5z =
ARYU Az I7F ARl AR5k AY =7 AleE Y
> sta XS e DEE ASSIAAIL . M8 =9 HXE §&56HK 04l
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A otz27 gz

135Vrms

50Q 212 : 50Q RENAS 5Vims & 25 J|S0| 2450,

5Vrms O|&t0] =& H 50Q £ote HAZO0| XHEELICH. otX|IBF AlS 2| A

2F A0 et 0| &4 2= JUSLICH. B0 2 B35 Jis2 A2
X

ADTN MO0 HE AEHUIAHE HSELICH.

30V Olafel dets =S M 1001 Z2EE AIESHYAIL.

st =8 2FUS Itsd0l =20, EHl £40] 24 =
TzE 8K s QAZADIT MAIZE 8E ZE W2 EX i &
ZELIL. & 24 XN&E MOIE =&Eoll0F ot= 2% S=2¢t CHolLHE! dll 2l X

3 7 QAZAITIN CHst X HE2 B HES FE30HAl OIMAIL . 24
= SAITE=BEA M3 DEE Sl X &Eiot SXIZ00F &LICH. EX
£ §|&6tH 28 A0l LMELICH
58 ¢

36

oAF AT 93 RN ATE YR 2 T2H HA AEUTH, o] AlEE

ZRH Byl AHEHY .

1 AR~ 2285 Ad 1 oA A sjde] B2 2( 2248 BA) &zt
= dddun

2 T2H ] HA Y& HA @A (H2 2 &2 &) o] AAg ).
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NE QAR AT A B Q7
7| QAR AT AAS EYodd:
1 [Default Setup] =JI&F S FEUtt

Z71AARL eAdRAIE e 2SS HUAPUY . 1
a3 2 el S HuUd . 8 2714 L v

2 Jl2 74 &8

=3 gt R AN 100 ps/div, XIH 0 =, B AI2L JI=

£ (otg=z ME 1 HE , AHL 5V/div, DC HEE , 0V /X, LOEHA

) 1 MQ

EclA Xl E2lA, s E2lHEZE ,ovde, ME 1 A4 DCHE
o, A4S X IS0, EE22X Al2H40 ns

CIAEd0l &4 HE, JelE 9] 20%, IHE $4J| 50%.

J|EF £& D= 28t [Run/Stop] AI&H/ AXIE AlE0H0] Ald | A L
=& HE

chel che 2lolE2{elilA 2HE 2E AIE X HO| ete e E=5 X2 (4
HEX &£5), M 22 25 JAf 018e=2 E&FELICH.

S A/ B o] Wil AR S A A (EIIEE 2220|347 9
: )e B

14 2% ) & BQSAAL Bek Abal ( HOF AT Als ' 348 o] X AF) &
A & gl Salo] it

[Auto Scale] Xts AFH LS A} oA
RASIE S A 5oz AT 4 »l%"]ﬂ'.
1 [Auto Scale] XIS AH LS =5
g QAR AT gaEY oo v FAS 3E S B 5 5y

o},

4N
a
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EYA 2xf oF EAAA AlZES 71 g2 HE o] ofd 211 Ao A
M =2 fEe olgdEa A7k, g HFHoZ (YA 2287 A
AF A9) M =2 s gAd AEztA Hxe fast 338S e Uy
o w2 Aegyct

s 2AY 25, A9 0.0 22 AAEY | FF time/div( 291X 5 ) A
Ao A A5l g4 (3HA EYA H& plae] oF 2 7] ) olal, EYAH
REE o Xz AgE Y.

REQARATE JAIH T2 HE= AZ4E QARATX g Qe 40

AA et e s wAHoloF . T2 HE FALEA wAT 49 47 4

LF7 AT 5 AdFYY.

1 228 WA ATE JHFYG (" I 22" 36 Hlo]A FH=x)

2 [Default Setup] ZINI&E&FS ] 7|2 oAz ~3% A4S B s ("
g QARADT B8 2427 " 37 Ho)A] F=x

[Auto Scale] XtE A3
AXLE 5o AT
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sk 5 9l (IS A2
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INESL DI

6. ECIA MO 7.8 HEE 8. Z&2 J|
9

. [Default Setup]
A I

o

10. [Auto Scale]
s ANY I

----- 1. =0}
3. [Intensity] e 2HEE
dHXRE T 12. =8 MO
1 1 13. It 9]
_; : 14. £ 9|
2. ATEJ -
| 15. [Help] &8 9|
ol e - o
1 POWER Aﬂ/m{ = \\ 16. +% HEE=
21.0}8  20.EXTTRIGIN 19.USB 18 G2 2, &Xl, 17.0t<¢27
2F A D) H el gy SAE CINET=N W=
=21 TE cHR} ol
1 Hel AR St -20 M0l AN, CHAl £ 20 0| WEALIC. 'QaAzAIT &

1 HI| " 34 HIOIXIE EXGHYAIL .

{0

o, |amed ATEJ|0 IS CIAZHOI0IA I HHE 10l BAISIS lS0) Met #2 s
LIct
H2 /92932 S20 ATEI R HE X A2 0SS 4 AU

Hz axzacosd ® 52 /92 312 20t HS A Bl QA

ABT B2 BAIEUC

3. |[intensity] 2 |01 912 281 3101 20| HALICH. 20| HA MBI SR LEE =2 I}

ELE] 5 olors xEE & Asll .

D0l HESS HMASI0 O/UE] QURADIIHY A5 KB HEI| SCp
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OXE WY I gote xxe - galc
DOIEE HESS ARSI AS M HEES s SH (fE UM LS
CONE Siof RA 2ol 157 HOIKIE BASHAAIS
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1 A=

4. |oER o NER| Lo Hin0IA B2 H96HD S HAss O ARSI dE?)
=50 IS H M X AZEI| M0 met BB U CH
MER OB AIBSIO S MUY + US HOlE ML dER =2 2I0f
e 22 saE 215 ) o 20 HAUD . E5t 4TEI 0 AER| Lo
2 0150t BAS M= WER LUE ARSI A2 HEE 4 ABUD
HEs SR s Sols 102 M8i0| 0IROILICH. £ HER e
S SN MES S TS HIBHSE 25 ASUD . HER| LUS Le
o B ORI AT

5. |m ol [Analyze] 244 9| — 0] I|2 £201 (121 22 24 |52 ASE 4 AS
LIC,
- EP L
o= eia AF
- HIOIQ E2001 IS 4T % HA
. USB20 A5 BH =4 20/~ HE2IHO0IM |
C DA HAE (155, “DIA3 HAE " HOIK AR 289 % &X)
. HE BN o A 20lMA hE2IHO0IE
. CIXIE MO (OVM) (16 %, " CIXIE M @ 3126 " HOIK A% 303

=3

[Acquire] 48 3| Y¥t [T 2%, B2 T DRols 48 9C (48 20
M 229 HOIK BE) S M5t D AISE Bi@el ( AI8E B2l +
2237 HOIK B%) B NBE 2 UL
[Display] CIABI0] 9| &4 ( USAS S8 Ee UPE 2 159 HO|
X &%) S B856IL, OAZH0E NS, OAZ0 J1elE (=3)
oof (' J2IC et £H 9 ' 161 HOIK BX) 2 XBE & Us Hiwot &
2T
[Touch] E1XI 9| — 0] 9|2 281 EHXAIRIS 2D 2 4 USUTH

6. |Sei2EE  |Qu=AIToIA HOIE HHE Aok Seldicts BAS 2No= A=A
O 10&, " S22 " MoK AR 1732 L 11 &, " E21H @ /B
HOIX AR 215 28 SZGIAAIR .
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+ [Search] &J| 3| — £&

» [Navigate] &4 3| — 0
2H), OIHIE = MIOSHE Ol
EA 79 HOIKI S EEOHAAIL .

TME g2 2E, "8 HEE " I

x
=}
£
Im

i

e =2 4
8
1>

USLICH.
El
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[CH. " B+ HIOIA
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8. AEEL I [Run/Stop] A&/ BRI I1JF SM0|H QAZADT)} X=E S0/, 0l ER
H EX2A0| H=Z2 M CIOIEHE +=&3dt1] %1%— Ol0IELICH. OIOIE =& 2 &

ctoted®™ |, [Run/Stop] AIE/BXIE &

[Run/Stop] AIZ / AX 3|0t W2HAHQ|SH GIOIE 2= | XS AERYLICH.

OlE &8 AZ5tei® | [Run/Stop] A&/ BXE S28A2.

crel ¢§§ BH L HAGAS (QARADIIL A8 S0/ I AL

I 2% ) [Single] AIZ2S 24 A2 . [Single] A2 J|l= QAZADITI}E

EIJP* IR et o =z SXIELICH.

TtAst LHEe 'S =8 A&, 83X 2 24 (&L )" 223 HOIX|

AL .

i

&6t

9. [Default Setup] 0l I 20 QAZADTO| ZIHFH0| EX/FLICH (XME ee "=
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x4 | QAZADT AX 22 2J]" 37 HOIX &X).

10. |[Auto Scale] Xt | [Auto Scale] XIS ALY 3IE F2H , QAZAIIH A
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I AEE2 U 522 FdEUL.

[Math] &< 31 — &= (HatIl, ol &) HF@ JIsol Tt HMAE MBS
SILICH. 4 &, " &= It )" HIOIKI AlZ 93 25 EASHAAIL .

[Ref] 21D I 31 — &1 ItE JIs0l L&t HAAS MSELICH. 0 It
2 MES = HAISIH TE 20 M L= & MEU Hug &=
= DHEYUICH, &, &0 MEN et S JtsguUt. 5%, “ &1 It
& " HOIX A& 129 25 HXGHY AR

[Dlgltal] CXNE I — 0l 3I1E S2EE LXE HES HNU B = USLICH(

2 SAHEHI HE

~

[Digital] CIXIE | Z0 Y= SAHI AHXH , At HEISAA LEHE
AtE3H0l JHE CIXIE HES HEa ( Ste =
A LBE AIZoH HEE CIXE THES IXIE = USLICH.

JIZE EclolA 20 E2I0IADI MMEHXI &= 22, EdOlA 2 X
= EAJIIJtOnn EAI(OGJIM nn & O~ 15 /\}OI_J 1 Atel

)OI Dx 22 BHELICH "*" JI&= S i 0l&e JHE0l BH US

BsS
LEEFRAELICEH.

At LEE SH MK HES HE5tD, ot L EE S UHE HEW &
2 Aoz /XE AN = Asutt

CIXIE MLl (e XHME Wes 6, “LXIE e ,” HOIXl A& 133
ZE AIoIAAIL

[Serial] Alal¥ 2] — OI Jle= Al CI2EE &43tol= O AAZEE LICH.
ANelZ CZ2ENME 2EIZHA AHY L X =21 ASE KX ESLICH.
Alelg CI2E0 st I Metuhge 72, “2d 23S )" HOIXl A& 151
=2 BESANL.
HEIZEA ALY LB Ol ALY EE=82 2D EC=0XE IHE S0
AN &Z SAEN 20 HE IIEW ISELC . g 2 &0 08e d3 A
HY L2 OISR M £ AHY LEY 22 YAOR NSHLICH

e EISUA X LB 0 fIX LE= &+, &1 = UXE IIHd S0l A
21Z St HN =0 AX WU AF=2ELICH. & 2 &0 ME 32 /X
SOOI R M AR SIF| LSe 22 WACR REELIC

=3 2EES =x AESBS US #2082 AHEUC

e HN EE — 0l LEE 523 Y H=0HA HNME e = JASLICH. C
SOZ, B H=oI &8 S0l (A0l U HU OAl EBEE =) B
S S2l0 HEE HA AR ZEE & ASUDH
[Cursors] HA I - 01 IIE 20 HN 2E} AAS Heis 2 Q= 0
=IO SLUICH.
[Meas] EH I — 0 I E 20 dH AN He SHS MEE = US
LICH. 1 , =X 7 HOIKX AR 253 ZE EXEGHAAIL .
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13. | It 3| [Save/Recalll & /E2120| 1€ 2 IIE = 838 MEGHILL 22
S+ ASUCH. 19F, "HE/olng /2420 (£F, 3te, 4IoIe ),” H
OIXI Al % 335 ZE EXotYAIL.
[Print] ZRIE J|E F2X HAC= MES ZBEY = Y= ZEHE 74 Uiw
b SELICH. 20 &, " ZRIE (3t2),” HIOIXI AlE 349 ZE HXGHYAIL .
14, | &3 3 CHAI=EUSh €2 852z A4HELIC.
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Htl e ETAY ol AaZ AL 715 ).
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EDTV 480p/60 1~ 525
EDTV 567p/50 1 ~625
HDTV 720p/50, 720p/60 1~ 750
HDTV 1080p/24, 1080p/25, 1080p/30, 1~1125
1080p/50, 1080p/60
HDTV 1080i/50, 1080i/60 1~1125
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J8 29 02kl 136 0l EcIAE

RE 5] ool Bk Wy
A v e dd S AEe o BE 5] i EeA st Hyr.
Al Ex] Reg QE etele dHsty e AR aayvyt BE 9 5] d

2o EZAZYT.
[Trigger] ECIH 715 F5U Y.
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Mgk}
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AR s 1 s A 2 S Sl BRSOk 3
Ab8 o ). S AEstH QAR AFMETL X
J% E»—-(]. T 2) o 39 527 F7] 7HF0 M A HA FU o A
°ﬂ7<1°ﬂ EgAZYL.

1 [Trigger] E2lH 715 F54Yrt}.

2 ESA vyl A E2AH AZETE TE U5 dER =BE S HIURE
Mgkl

3 8B £¥EVEFE S, BE AXEYE 59 44 TV XS 49§
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4 DE ATEYE FEL HE] T BE2 S AU,
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J8 31 ZE 10 EclAHE

Tl e AlF o] B BEd Eal A WY

A= Apolo] Mg w23 7HEEHA SR A Y, BE Aol & Aol & F

oW RE I Egr] REZ AFEEAA L

1 [Trigger] E2lH 715 F54Yrt}.

2 EZYA vlyrollA EIAH 22 ETE T2 S JEZ =HE 59 HILUE
ey,

3 Y ATEYE FEUS, BE AZEYE B9 AT TV x5S 497
(RR=

4 BE LTEYE FEI ZE HES AEP).
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[Trigger] E2lH 7]1& 54 t}.
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/}jEﬂtﬂ-]/]Dlr_

3 88 £ZEJE FE UL, EE AZEYE 58 AHI TV 5§ A9
Y.

4 RE ATEYE FEILEET E= EE2 S A9 P Y.
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EA g2t 54 429 A% PES fol AES BT AT o]
A= ol 7| F Fubtel o] welslx wre Ak, A= 13 A
95 A5, EelA AsUoA £ 717 2ol 4ol 4] AREE wE BES
0 FYTH NTSC Mt 2.0) 49 edzsamns) Ae) Be 13 49 A= 3
of WRhE Sl AG T (o) 17 H2). o] HAL )F MiES] TIAS
=45k o A 5 A

C30 Rz ECIANE
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FAIFE Aol o A 3 Ao et Ery RS dEeor gt
EHHS EgA vlirol A BE BEQT £ EV|E ARGl A FH F 9l
Uth, E2E EEQIT XY EYE FEIUJNED HE A§5le] QA2

Al B9 3 9delnt ESAS w7bx] EEe x5 duke] A o9
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Eeln 10

EE Al2t
NTSC 8.35 ms
PAL 10 ms
PAL-M 10 ms
SECAM 10 ms
Generic 8.35 ms
EDTV 480p/60 8.35 ms
EDTV 567p/50 10 ms
HDTV 720p/50 10 ms
HDOTV 720p/60 8.35 ms
HDOTV 1080p/24 20.835 ms
HDTV 1080p/25 20 ms
HDTV 1080p/30 20 ms
HDTV 1080p/50 16.67 ms
HDTV 1080p/60 8.36 ms
HOTV 1080i/50 10 ms
HOTV 1080i/60 8.35 ms
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J2 34 ZC ECQEE AE0HH 2 2E 1 EE30 SIIs (22128
)

AP tze 4 go]dlA ("X [|DE S84 " 151 Ho|x] #Fx) & Z3
AlEd EYA 8-S @ste 5 dFUT. oleldt ERAE A4t d
« 'ARINC 429 E2|H& " 507 o]
« "CAN/CAN FD E2|H& " 415 #H o]
« "CXPl ECIHE " 434 Ho]X
* '"FlexRay E2|HE " 444 F o] X
« 'I2C E2|HE " 454 H o]
« 'I2S ECIHE " 476 H o] A
o "LIN E2|HE " 426 Ho]A|
DO AE 8HA
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« "Manchester E2IHZ " 486 | o] ¥

« '"MIL-STD-1553 E2|H& " 501 #Ho] X

+ 'NRZ E2|HE " 494 H o] A

« 'SENT E2|H2 " 520 #Hlo] %]

« 'SPl E2|HE " 466 o] X

« "UART/RS232/422/485 E2| 2 " 531 #H o] X
« "USB 2.0 E2/7 " 541 Ho]A

« '"USB PD E2|H2al " 550 Ho]A

T Y BT

T @4 EA Ve AHEEt 35S
o] mapstAY mApslA] erolof &= sl i T 7)<
19 79 2) ¢] Alegrt.

79 Y EA )5 edmamne )
o, g TP A o %
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S WALSA hobok sl AALZLE 7o e
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2 91X
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[Zone] 3 710l &0l Eol¢ +9 &4 EY] 7wl 2AsHANES &

Hadt.

T9 34 ETA wpoll Al AA AXEVE FEI T o] B ojd R

1.000

0.0:1
10.0:1

st Intersect

st Mot Intersect

Caoupling MNoise Rej HF Reject
Do

T AY Y 2ss AEFUD

o e e g ohd e 93 AYa 9X1 Y, "Must Not
Intersect” 79 & wAe] " watalol & " ¢ 7 h2 A &9 APy,
o B 27 aat seelo] EelA A 24 obE Pt
21 A Y 2H 2 HI 2ZEJE AFEE F9S A3 e v &)
%4 Q1AL o 1 W A 2 2w eS| T ARG " wAba ok 3 3} " waa
SFoje} ' AL ART 5 AT
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Keysight InfiniiVision 4000 X Al2|X QA ZA DT
AN 29 A

EA L=/ AET

s = 2ot Bl 22 J &Y / 216

EcIH ANSE L4 &Y /

EclH LO0I=X NAHE 843 L= HIgdsote 28 / 219
to 1

EClH EET 85 YUY

Qe EglH ¥ / 221

c0|= HIMH eS|

T 2R AT ol =7 wWopd ET|A H 29 BAHE oA wol=
TV BAAEES QARATIEE AT = dHUT. WA EFA A2 A w0
25 AAs A A= 33 S g g o R | A E 33 oA
wol2E UYL},

1 ATE QAdZazzo] AAstal A BA] AHE S,

2 uF AA ("ERHHF MHE 435 L= H2A356t= 2 " 219 7 o]
A), AFTG AA (ElH HELY M geH " 218 Ho]X] T "ECH &
OlX HIHE 243 C= HZ245totse ¢e " 219 Ho)#]) & AW EZA
ARoAM wol=2E AAT 4= JHFUTt.
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AR~z A T u | EYA REE E AV LA &S w o
B2AFITO FAS AA G 98-S YT

s EfA Be (27]44) A A4S EYA 21 2 F gl A5
QAR AT NG TS FAT F JUEF E AV A L5 530
Ayt

Uut E|A R = XA EA o] &dE wo st EglA ¢ 4
o] dojgrct

EgA g dYstEd

1 [Mode/Coupling] 2E /HEEZ 7]= F5Uu}t

2 B/ o AZY Wit RE AZESE FE S XS Ei

< otuE AEdy.

HA 23 dS AFEe Aes £ 5y "E] HRE ZHA EL
HEPEE BHAGHD E2I)] dlE 3 & X €] " 61 Ho| A& FZE34IA 2

o
-

HZ2ES MSOHOFE " 217 Flojx] H " Bt Eg|A
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. WS EeA 2700 WAHA) skor] (EeA A Mt AN F),
A Efl A 2 H-o] A =,
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[Mode/Couplingl( =/ A=Y ) 715 F5Ut.

EgA Re9f 7%3% Hyrol A HEH

59 v T shyE A9y,
DC A= a—Ea]ﬂ?gi]DC‘;-lACﬂi )
AC AZH — Ea|A A= 10 Hz e S dEE A ste] EYA] o
el A DC QA AJE B AAF Y.
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2
[kl
[
N
il
—r
i
)
oo
=S
[
iCh
oy
|z
Ll

3 dB down point

DC 50 kHz

A3 A A 752 EYA oA Hds EgfAG Ha7r 2 = 9
=AY kel Fubar Sy ge Bg e A AES AATg YT
o AFE ol 27 AL A LFMH AZSH LS AL kA A<l
%] EZAEZ A& = AdFUY

HBICIR AZEH — ditd o=z 3o Aelso] JAnE, ET]A oA v
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E9A o) = AAS B T 0 BYBEHE P
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ol EZAT 7hsAol EFUL. AT EYA P

xo]l EgA = 7 2 AlEr Hagh),

[ AEY 71E T4t
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18
X lo 2
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EgA HF AAE 243 == v & stsh= U

HE AA 7%s2 EgA A 24 50 kHz A9 53 AEZ F718t0] EgA 99
A g RS AATY.

0dB |
_ﬁ
-3dB Pass |
Band |
|

DC 50 kHz

HF Al A 7155 AFg3sle] ETA ARoA AM £ FM ¥4aFolu} 14 Al A~
Bl Zejo| A WA E= o] 2o} e ) o] ZE A AT S S5t

1 [Mode/Couplingl( 2=/ AZY) 71& FEYt}.

2 EQA nEs AZY Hiwoll HF HAH A2ZEZ S 58] @43 == v

A skshin.
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e Y2
ole] e 4 7)o Fetu]EE npag Belo] 0B AT T A BE Aol F o]
AFHT.

Y@t (b om Adeb) & v g4 S A

Yoorm = (Y = Y1)/AY
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Ssko] wd Well M FEsg Y.

o714, AY =Y2 - Y1
upAg ol A HE3td Y S Ao 7 Aslety
Y = (Yoorm * AY) + Y1

)

714, AY = Y2 - Y1

X gk (Wb oz Aj7h) & vt 324 & Abgste] 9 v A FEshg U,
Xporm = (X = X1)/AX

BEshd X gk Ao s W
X = Xyorm * AX) + X1

o

SRR

7191 = "setup" 2 "end_setup"( g+ Z}elo] @E o2 FAIH ) o] nfAT 3 9
oA Az A L A Z ) S Aot} ONE&EI_E A AR o=
vz gelo] wres 0 e AusTTd A AdEE 94 T2 elo] 3
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o] AAol = gutE 97 T2y WHe o
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‘MTES: SCAL BIN 0 :MTES:SCAL:X1 -400.000E-06 :MTES:SCAL:XDEL +800.000E-06 :MTES
:SCAL:Y1 +359.000E-03 :MTES:SCAL:Y2 +2.35900E+00
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OtA3 HIAE 15

o phziis b vhad S Besh A4 T S ABU.
MASK_FILE_548XX

"All Regions"

/* Region Number */ 1 /* Number of vertices */ 4 —12.50, MAX -10.00, 1.750 10.00, 1.750 1
2.50, MAX

/* Region Number */ 2 /* Number of vertices */ 5 -10.00, 1,000 -12.50, 0.500 -15.00, 0.500
-15.00, 1.500 -12.50, 1.500

/* Region Number */ 3 /* Number of vertices */ 6 —05.00, 1,000 -02.50, 0.500 02.50, 0.500
05.00, 1,000 02.50, 1.500 -02.50, 1.500

/* Region Number */ 4 /* Number of vertices */ 5 10.00, 1,000 12.50, 0.500 15.00, 0.500 15.
00, 1.500 12.50, 1.500

/* Region Number */ 5 /* Number of vertices */ 5 -10.00, -1.000 -12.50, -0.500 -15.00, -0.
500 -15.00, -1.500 -12.50, -1.500

/* Region Number */ 6 /* Number of vertices */ 6 —05.00, —1.000 -02.50, —0.500 02.50, -0.5
00 05.00, =1.000 02.50, -1.500 -02.50, -1.500

/* Region Number */ 7 /* Number of vertices */ 5 10.00, —=1.000 12.50, -0.500 15.00, -0.500
15.00, -1.500 12.50, -1.500

/* Region Number */ 8 /* Number of vertices */ 4 —=12.50, MIN =10.00, —1.750 10.00, -1.750
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12.50, MIN

setup :CHANnel1:RANGe +8.00E+00 :CHANnNel1:OFFSet +2.0E+00 :CHANnel1:DISPlay 1 :TIM

ebase:MODE MAIN :TIMebase:REFerence CENTer :TIMebase:RANGe +50.00E-09 :TIMebase:

POSition +10.0E-09 :MTESt:SOURce CHANnel1 :MTESt:ENABIle 1 :MTESt:LOCK 1 :MTESt:SC

Ale:X1 +10.0E-09 :MTESt:SCALe:XDELta +1.0000E-09 :MTESt:SCALe:Y1 +2.0E+00 :MTESt:S
CALe:Y2 +4.00000E+00 end_setup
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E AIE5I 2o IHE Al Tie0IEHE 4
HEHLIC}.
e HA ATEJE AR50 2o ES
OrELL HEE 4= JASLICH. "o Ity
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(High-2) ' (High-2)!
Abgl FOb4/ 304 01K/ 321/ 01 0IAl, 100 mHz~2 |20 mVpp ~ | +4.00 V
Z /49 Y8, 2OA /59 aﬂt"'AuEJl 0 MHz 10 Vpp
E AFESH0] ALl 8IS THR0IE S &Rt
Ct
A2t ZOb /=04 O1M/ 301/ D1 0IAl, & [100 mHz~1 |20 mVpp ~ | +5.00 V
Z /A9 Y, QOA /59 A, SE A |0 MHz 10 Vpp
012 AT EJ|S AHZ5H0 AT &S Thet
OIS 8FELICH
SEl AOI22 20% ~ 80% 2 XXE 2 9
={uls’
o ZObe /=04 OIM/ 201/ D1 0IAl, 100 mHz~2 |20 mVpp ~ | +5.00 V
Z /A9 Y, QOA /59 Al i A 00 kHz 10 Vpp
DEJ|IZS AISGI0 %I AS NtIEE &
HBLICH,
(HEOle T IE0l 455Hs AHI2Y Al
2tel &2 J0IGHH , 0% ~ 100% & &8
& ASLICH.
oA ZOb4 /=04 01M/ 321/ 1 0IAl, & [100 mHz~1 |20 mVpp ~ | +5.00 V
Z/ 49 Y, QOM /59 AlY, Z/Z |0 MHz 10 Vpp
0Kl ATES|Z ALZ5H0| BA A5 Ttet0|
BHE 2B
BA 2220 ns A I - 20 ns DAl &
Ha 2 ABLICEH.
DC QUM ATEJIZ AISSH0 DC RS & |diY 8l W s | £10.00V
e > ASLIC
B E /M Y Y QTA /G AWS AL Y §S (20 mVpp ~ | £5.00 V
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KEYSIGHT M30O-X 4154A Oscilloscope

f+
Serial number: MY52260014

TECHNOLOGIES

Get Image Recall Instrument Utilities Configure LAN (]

Connected to MSO-X 4154A Oscilloscope wl
at IP address 141.121.230.115

]
1 * ® & mm @ O 0 0 [
- ¥

Enable front panel identification indicator

Description

Model number MSO-X 4154A Oscilloscope

Manufacturer Agilent Technologies

Serial number MY 52260014

Firmware revision 07.20.2017081834

Description Agilent Infiniivision Oscilloscope MSOX4154A - MY52260014

VISA instrument addresses

WXI-11 LAN protocol TCPIP::a-mx4154a-60014:instOINSTR

GPIB over LAN protocol TCPRIP::a-mx4154a-60014::gpib0,Gpib Address: INSTR
TCP/IP SOCKET protocol TCPIP::a-mx4154a-60014::5025::SOCKET

USB (USBTMC/488) USB:2391::5866:MY 522600140 INSTR

GPIB

+More Information

Support Products Keysight

BebeA Y AES

A el Ho] ~e] Bepe-A ) AEE Fo] Ao A= thol M2 = 5y

t}.

o« BEA 7 QA AW sid ("Bt M DB 2123 M Y " 384 o)A
z).
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KEYSIGHT M30O-X 4154A Oscilloscope &

TECHNOLOGIES  serial number: MY52260014

Home Control Instrument Get Image Save Recall Instrument Utilities Configure LAN (]

Interactive 1O

Send remote programming (SCPI) commands and queries to the instrument and view the responses returned by the instrument

Command

Response history

SENT: *IDN2
READ: AGILENT TECHNOLOGIES,MSO-X 4154A,MY52260614,87.20.2017081834

Copy history ~ | Clear history

¥ Options

Support Products Keysight

Keysight 10 2ol B8] & AF&3 94

1 (e}
SCPI B ¥ o &8 Fell A 94 Zr ey 8= AHD
H2E 9 oy =39 92 22 gy dutx o=z
29} tﬂ7H°1 Keysight 10 Zto] B8 2] & A}-§-3}o] 284

&
N xo
rir
T
ork
2

(e}

o
IS 1> o

Keysight 10 o] B8] 2] &= USB, LAN X GPIB ¢l g o] ~ & E3) 71EZ g
PC 9} Keysight InfiniiVision X A]8]% QA 223X Alo] o] EAIS %] Eh]

.

Keysight 10 gfo]l B e]g] s§7]%] 44 AT E o] o|e]dt ¢lE o] A8 E3t
S AP}, Keysight [0 ghejHelg] #7]A] =
www.keysight.com/find/iolib el A Tt} 2 =3 4 9l &Y},
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KEYSIGHT MSO-X 4154A Oscilloscope o

TECHNOLOGIES  gerial number: MY52260014

Home ‘Control Instrument Get Image Save Recall Instrument Utilities Configure LAN (2]

Save Instrument Files
Save

Select Save to save your instrument's files to the local file system.

Filename

SCOpe

Format

I
8-bit Bitmap image (*.bmp)

24-bit Bitmap image (*.bmp)

PNG, 23-bit image (*.png)

CSV data (*.csv)

ASCII XY data (*.csv)

Binary data (*.bin)

Reference Waveform data (*.h3)

Multi Channel Waveform data (*.h3)

Mask (*.msk)

USB Signal Quality

Analysis Results (*.csv)

Current Harmonics data (*.csv)

Power Supply Rejection Ratio (PSRR) data (*.csv)
Control Loop Response (Bode) data (*.csv)

Ol2l201E S96td ARz A4 3hd o|v A& & 5 54T

AN PN S B MBS Feshe] 44 FHE ASCI .txt 34
A= AE 5 ik
¢ HEe 2Py
A4 +9 Aat AgH.
) e R ek Al A HES FH
UE OB A gk FAl A HAS AT FOZ 0| 5% TS, A
T T,
A Ao A5 EF g 2ol
oAz 9 AEFH ol A8 Fa) PCoN A4 e, Fx 5y dHlolg s
U, ke el EE Qo) 3 U Beloen
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1 AR~z g Qg o] 2o A2yt (" & QIE HI0l A HAIA
' 382 Hlo]A] FHx).
2 2AR~FT §] QIEFH o] AV} FAIHH £ HS Agsy).
3 57| Ho|H A :
a FO0ED| ... & Y34
b "Id Mg " gig} Gl A EYodE BdS AYE vE dIlE 29
).
c 99 93 dolg Y& &2 W Recall to Arb Data Column 541& A
g3 A L.

d 715 3 Holy 3d & EYee 45 JE IE AE A9y,

KEYSIGHT M30O-X 4154A Oscilloscope &

TECHNOLOGIES  serial number: MY52260014

Home Control Instrument Get Image Save Recall Instrument Utilities Configure LAN o

Recall Instrument Files
Recall

Select Recall to recall previously saved files to your instrument.

Filename

+ [catemowen interfacerscone.csv Browse | |

Support Producis Keysight

oju#] 7}A 2.7
A Aol 2ol eARATIY HUS AA (EE TUE
(6]

1 easmme g QIE o] o] A G & QIEl
" 382 Ho|x] H=x)

Keysight InfiniiVision 4000 X Al2lX QA ZATDIT AIE A A 389



22 & CIEHOIA

ARz ol g e Ho] 27 A EW 001X JHR LI e A8
. -

=}

R

o

WIPl2CE TRES MAOR B Sds Aelste] aH Ay
1

StHE U8 01822 M& ... (

T
A 75
2 g Qg Fo] £ Vo2 FH] HelM 54 ASVE S o 89U,
1 edRszzel § QI so] 2ol AT ("3 QIEIH Ol HA A
"382 Hlol A Fzx).
2 LAR~FE S RIEH o]~ 7] Ho|A| 7} HA|EH MM IHE AlE HA|
Ol g5t Folds Aagct,
" ) gsh ARl @R s e EAH Y
Al&sted 8 THY AlE ZAD| 8835 SAadS A9AY o2 A3
ol S sk A B 5 A
M. KEYSIGHT MSO-X 4154A Oscilloscope ]
TECHNOLOGIES  gerial number: MY52260014

Home Control Instrument Get Image Save Recall Instrument Utilities Configure LAN ]

Connected to MSO-X 4154A Oscilloscope MI
at IP address 141.121.230.115

O 0c Ot O
‘;, ® ® 8 mm 2 .9”-9, Pi-1 .i.
- > e
Enable front panel identification indicator

Jz
%
Iy
X
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Instrument Utilities

9 olE]H o] 2 9] Instrument Utilities | o] x| ol A t}S-3} & 2PS 3 4= )
Ut}

R EERtE-
q

M‘ KEYSIGHT MSO-X 4154A Oscilloscope

TECHNOLOGIES  genial number: MY52260014

Instrument Utilities Configure LAN

Home Control Instrument Get Image Save Recall

Instrument Utilities

Installed Options

Firmware \ersion

Calibration Status
™

License Description  Installed
MSO MSO Yes
MEMUP Acqg Memory  Yes

4M

(0]
9,
fol
i
oxl

22325 LAN O A4E wnig o s AAsk= o] F5UT. g2
2 B ARz AAAdte] A

oA
= AbEstE o2 ARg A7 1 BEke-A e
AE MAsE AL WA 5= AdF5UY . 94 AFEA = 27] 3 UEY A
FH 55 B S JAN, dEvglod AST] AAS WAE = sy,
o5 s AAsHY
1 AR 27T 9 Qo] 2o A=) (" & CIE{H Ol A HAlA

" 382 Hlo] A ZZF).
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ol A 71ef Eake }Ol

3 HyB AB MES Z
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of ThAl E BT BAE 25 29 q

M, KEYSIGHT MSO-X 4154A Oscilloscope o

TECHNOLOGIES  gSerial number: MY52260014

Home Control Instrument Get Image Save Recall Instrument Utilities Configure LAN e

Password Options > Enable Password

This will Enable password checking for all operations that can modify the instrument's state. In order to enable the password, you must supply a new
password.

New Password

sssssses
LSE
_ oled
Confirm password =5

Enable Password

Support Products Keysight

FE7} 9 A o)z ga BgstEY o] B ofol T A 0 2% Hat
wAEo] 20k = 20l0] JeRy )
ABE AT T F E FAFAAL.
AL BIESE o go)14 o 2w wAele] Qe 7o) ofol & MEgch. & A
SIRITELC. gojxolq @2 o5 wi- HEMs 2ss 2ot
. F5E MRl U URe e u Tz LAN A4S A4 6
=AY, o2 FdsE W LAN 74 93 D3 SE< a2 A
LAN HE &S A= g,
e SR mT AW ol Y& 7|2 AEEt] QAR AT LAN A4
= A28 = sy, [Utlity] SE2IEI>I/0O> AN HEd S 724
Al Q.
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C28 s 7 =, 51

D4000AERA/ | 4000 X- Al2| X8 =52 AT E9| 0 D4000AERA/B =2 (DSOX4AERO,
B 2I0l4IA AERO, VID, MASK, FRA E mAgiL| | DSOX4VID, DSOXAMASK,
. DSOX4FRA 1A )
D4000AUTA/ | 4000 X— Al2IZE RHEX AT EY D4000AUTA/B =2 (DSOX4AUTO,
B 2H0l Ml A AUTO, FLEX, MASK, SENSOR, NRZ, | DSOX4FLEX, DSOXAMASK,
CXPl, FRAZ DA ELIC}. DSOX4SENSOR, DSOX4NR_Z.
DSOX4CXP, DSOX4FRA WAl )
D4000BDLA/ | 4000 X AI2IZ& Ultimate HE AT E9|0f D4000BDLA/B £ =28!LIC}.
B
D4000GENA/ |4000 X Al2IZE W& AT EZ 0 D4000GENA/B(DSOX4EMBD,
B 2t0l 4l A EMBD, COMP, AUDIO, VID, MASK, | DSOX4COMP, DSOX4AUDIO,
USBPD, FRA £ CHHIELICH. DSOXA4VID, DSOX4MASK,
DSOXA4UPD, DSOX4FRA CHAl ) £ =
SBEHLICH.
D400ONFCA/ | 4000 X— AI2IZE 22| £4 (NFC) ATES | DA00ONFCA/B =2 (DSOX4NFC 1
B of H)
NFC 2HOIMIAS DRIBLICH
D4000PWRA/ |4000 X AI2IZE8 &2 22J| HIAE AZEY | DA000PWRA/B(DSOX4PWR,
B ol DSOX4UPD, DSOX4MASK,
2101414 PWR, USBPD, MASK, FRA B CyHit | DSOX4FRA THAI) & FE&LIL.
LICt.
D4000USBA/ | 4000 X— Al2I X2 USB HIAE AZE D4000USBA/B == (DSOX4UPD,
B DSOXA4USBFL, DSOX4USBH
2+0l 4l A USBPD, USF, U2H, USBSQ, MASK, ’ .
FRA = DAIEHLICH. DSOX4USBSQ: DSOX4MASK,
DSOX4FRA Al )
AERO MIL-STD-1553 2 ARINC 429 =& E2|H2 2 | DA000AERA/B =2 (DSOX4AERO &
2. JIEF WAH)
AUDIO QU XY Ep|HY U 24 (12S). D4000GENA/B =2 (DSOX4AUDIO
2 DB WH)
AUTO NExE =z €218 U 24 (CAN,LIN). D4000AUTA/B =2 (DSOX4AUTO &
JIEF DA
CANFD NEXE Xz €218 U 24 (CAN,LIN). D4000AUTA/B =2 (DSOX4AUTO &

JIEH WAH)

Keysight InfiniiVision 4000 X Al2|X QAZATI AIE &

]

-

=2 o

A 397



23 X HE
H5 A2 s 2toldlA &4 (continued)
cto| &l A &9 QU HS R 5, &1
COMP 2Z2EH AE E2lHE & 24 D4000GENA/B F=& (DSOX4COMP
(RS232/422/485/UART). 2 JleF WAl)
RS232(Recommended Standard 232) & Z &
St Ch8t UART (Universal Asynchronous
Rece|ver/Transm|tter) DZEZ20 st E2IA
L O2E JIsS MSELICH.
CXPI CXPI(Clock Extension Peripheral Interface) ! D4000AUTA/B =2 (DSOX4CXPI &
g Egd ¥ 24 . JIEF A
EMBD AHICIE &E EelHE L 24 (12C, SPI). D4000GENA/B =2 (DSOX4EMBD
2 JIE WAH)
FLEX FlexRay EClHY & 24 D4000AUTA/B =2 (DSOX4FLEX &
JIEF A
FRA =l S 24 D4000GENA/B, D4000AUTA/B,
D4000AERA/B, D4000PWRA/B &L=
D4000USBA/B =2 (DSOX4FRA &
s A)
MASK DtA3 SHH HIAE D4000GENA/B, D4000AUTA/B,
DIATQ HAE IES BHS0f DlATE =45 |D4000AERA/B, DIO00PWRA/B L=
X mHOESE A Ol |C} D4000USBA/B =2 (DSOX4MASK i
s 2 wH)
mem4M H2e €401 DSOX4MEMUP =&
= W22 2012 EAIELICH (4Mpts 21E2IE)
MSO MSO( &8 Al QAZAIDI) DSO E MSO DSOXPERFMSO =&
= g ldol=au. CIXE T2 3012 ISt MSO 2t
1604l CIXIE 20l =IIELICH. OFR2 ot |oldASH S MBELICH.
AT EXNE 2RI AUSLICH.
NFC NFC(2Xel S4&1) EclA . D4000NFCA/B F=2 (DSOXT4NFC 1!
A
NRZ Manchester/NRZ(Non Return to Zero) E2lH D4000AUTA/B =& (DSOX4NRZ &
g o2 JIEF WA
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D4000PWRA/B =2 (DSOX4PWR ¥
JIEF DA )

NS 8 WECIH0IE AIE & A

—

www.keysight.com/find/4000X-Seri

es—manual.

SENSOR SENT(SL OlXl LIS &5 ) EclHE L 24 . |D4000AUTA/B =2 (DSOX4SENSOR
2 JlEF Al)

U2H USB 2.0 1= EZ|HE L ORE D4000USBA/B F=2(DSOX4USBH &
JIEF WA

USF USB 2.0 Full/Low Speed EcIHY L 02 D4000USBA/B =2 (DSOX4USBFL
2 JIEF WA )

USBPD USB PD(Power Delivery) & Eg|HE & CI2 |D4000GENA/B, DA000OPWRA/B L=

= D4000USBA/B =2 (DSOX4UPD %

& 2 WA )

USBSQ uUsB 2.0 als E& 4 D4000USBA =2 (DSOX4USBSQ ¥
JIEF WAl).
USB2.0 45 & E4 WE2/H 014
&I HIAE &E T A EHAN=E
www.keysight.com/find/4000X-Seri
es—manual.

VID S&E HIO ECIHE Y 24, D4000GENA/B =2 (DSOX4VID &
JIEH WA

WAVEGEN TR== Ny DSOX4WAVEGEN2 =2

APIAL AT o) g gol = mEl WEE % ]k ehol Al 2ol m | HmlA} "B o
et wel Wi T ol Aagyrt,
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MSO =

A6J ANS| 72540 73 w&E

Aadol=

ehol 422 A she] e MSO(E & 41
Azl UAd AL B 5 A5 =
S obdEa AU @7 16 719] AF 49 A9 goly Ade] gy

gol Al S B QAR ATITE Jadol=sty] s AR dld A Y
Keysight Technologies 949l &2l st A
www.keysight.com/find/4000X-Series & %+

BN
ol
ol
binas
>
to

A Ede] 5 Ase] ddolE

400

Keysight = wlw]| 2 AL Al &0 ek AZE Qo] & Heo] LY o|EES X
Utk AL 9l AR ~F Mo gl Helo] Hulo]EE oy ¢ v}
9-A ol A www.keysight.com/find/4000X—-Series—sw & ©| &34 A &

A AR AT Egofe} HYo & 215t W [Help] &L > QAZART
AEE FEAHA L.

ool HHlolE gd S vz et $o | 3 g7 & AH8-35le] USB A%
|0l Al HFdS 2EsAL (" IHY ED " 358 Hlol x| ), oAR
23132 g Qg H o] 29 Instrument Utilities H| o] #X| & A}&8 4= l5HT}
("Instrument Utilities" 391 #lo] =] #=).

o "l°o]¥ (bin) ¥4

2 2% dolE] G A= 13 vole sl 25 B o= A Y o]
B E A93l= dolg Y7t Alggyt.
HlolEl 7k 2 114 FAel e skl 2717k ASCILXY B4 mek o 5 ) et
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BIN GIOIE -
JHE R
At

Al

2l
=

(=}

a2h S ol AA Qlom At 4B ASSn EAEE BE 227t A
gt

ATHE W2 AHE T 35
o ALY BE ATRESL A
HEF AgEU. o] A4 EAHE Ado] B

ATHES R 502 qelHy
HL—]O = k“j_

A WA A%

i

. dlo
o ~
nj

A Hf
rlo
3
fol

S g9 Aozt 39 doly %
Uk, H2qk lolE 21ES} WA
AUy

HES AZD o) 2+ Al i Eo] afrek 99 &t 7k Fof gyt (12

=<

BIN 3¢ @A oA = dlo] g7} th&- 3} o] AU,

o A 1dolH (RE AIHUE)

« A 2oy (REAIHUE)

« Ad 3HolE (EE AIHE

A 4 doy (e AIUE

OgxE Ad dolg (& ALY

Axt 98 oy (RE Al qu)

REAIUEES AFSHA] G Aol 338 71 &4 Ade] 9 5y
o (A E Ox" Ad 23, 7 gA " EEH}E} Hd 7 0] 93 ). BE A
OWEES Xi%é}—t— Aol w3 ol Uk &4 Ad Froll A AaHES]

g F9 @ 2eU

MATLAB oA 2 215 to| g &-&

InfiniiVision @A 2253 2] 2 4= d|o] B & MathWorks MATLAB® © & 7}

A& 4 FUT . Keysight 9 /‘}Ol E

www. key3|ght com/f|nd/4000X Series—examples ol 4 d3$ MATLAB &
S U2 F AdFYH.

Keysight &= MATLAB 9] 24 tj &g o] HALs|oF 3= .m 342 A
. 7]E 2] g e = CWMATLAB7Wwork %M\ﬂr.

OH

Y
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o
fz

shtel el S EASE , B v Best g

M0l Keysight 2 &= CIOIE Y @AY E LIEIH= 2HI0IE 2
X+ AG

039l o) 494 S 9ov | A3 24 hYrhet g a7}
CATIRE v Rel 2 AL§ S F el 2 AR ES MEe] g

et k3 sleel = 5he dele st olo] 445 53 Held
| Se Anot £dEY.

G0l &= HOIES +=0l i &ot= 32 HIE E=

Mol &= mEe S0l cdigsot= 32HIE E=

c0=2 %8s

- i=gn

- 2=03&&

c3=m7

e 4 = |nfiniiVision LQLAZADIZNE= MEHX ES
e 5 =|nfiniiVision LAZADIN = AIECX &£S
« =2

O W 4 |CIOIEIS 9= Ol B8 I HIHO| 40| sHEots 32 HIE B4

molE GIOIEIO Tt OHed HQIE 0| 40| HoHs 32 HIE B4

see LR LS 4T RES ASH0 IHE0l M8 I IS JI= |
2t AIZE B0 BIE 20 BiZol= 32 HIE B4 OIS SO, B
S A [ 45 JI2ES I8 JI= U 2 IHE G0IE ZQIED}
ZA 43 BRSHEASS LERELICH =232 0 ALITH

DA ES  |EAISE IOl X E X% A0l HEohs 32 HIE 2844 . Al
2b ol Thelol B2, HAI U0 2& Al2tel X% AIZH0l ELICH
2401 0 0/2+2H 0L GIOIEE +REX 42 HALICH,
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H
N
w

X TAl DI CIAZY 019 &2 o XI0A X= 20l HESH= 64 HIE BH2= . Al
2t HS MPEO HL, EAIDEAIZE T Al2H0l ELICH. 0] 3t
HHEE B4 HIE SESA22 XIS LICH. 201 0 012+2 022 ol
HE =&CX &2 AHALICt.

X &= X =4 OO0l EQIE AOIS XI5 AlZ2H0l HEGH=E 64 HIE Hi 2 .
A2t S SO AR, ILOIE ALOIS AI2+0| ELICH. 240l 0 Ol2t
o 022 HOIHE =T X &2 ALICH.

X JI& HIOIE D150 =&& = OIOIE EZES X = g0l i ot= 64 B
E U&= A2t S IMES AR, H LOIEQ AlZH0l ELICH. 0] gt
S HIRE G4 HIE BE5A22 H2IELICH. 260l 0 0l2tH Ot
HIOIEE & EIX 42 AALICH.

X CHe TS OOIES X 20l HESHE S CHQIE AlE6l= 32 HIE &
ES
e 0= xgsS
o« 1=HQ
« D ==X
. 3:/(\3}_4&
« 4=HR
« 5=0dB
e 6=Hz

Y &< TS OOIES Y 20l HESHE S CHQIE AlE6l= 32 HIE &
2 AR IS8 242 9 X S of2Hol M ABLIC

=) 16 HIOIE 22X HHE 2, InfiniiVision QLAZAI I A= 2o =2
S

Al2t 16 HIOIE 2X HHE 2 , InfiniiVision LAZADITY M= ZHo2
S

Ty MODEL#:SERIAL# SAICZ TA|GE QAZADLEO DU HS
Q2 HSO W= 24 HIOIE 2K HHE

e o MEN 22e 2t Zat= 16 HIOIE 2Xt i Y

A2+ EHD B4HIE 22, 240 JOIHES HEE 12 AARELICH( MO
HE 22 @ ZR). 0l= =X E2IH 0IFQ AI2H(SHR : X))
OIL||:|.

HOSE olal |32H|IE R85 M2 JIOHE HS0IH, 249 HOIHEE HE

A

o et ALZSELICH.
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04
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-

T GOIE oI spalol 2 7] ol ake] HlolE] =7 918 4 A&, 2t 5 HlolE A==
G 53 Hole] slUsk Rk, 519 doldl st ok ol AEe] g
A ARG o] du: HolE M= uhw ool AT

& OO0l off | OI0I” dlldel 2J10 Y ots 32 HIE &4
o 3Jl
HH |3 oo & OHE CIolEe Sl algdl=e 16 HIE A E (short)
e 0=¢ =% gl= OolH
« 1 =2B32HIE = UHI0IH
« 2=%Uf 2= OlolH
« 3=2%4 2= 0lolH
e 4 = InfiniiVision QLAZAIIZNH= MEDXN LS
e 5 =|nfiniiVision LAZAIIZN = AEZX &S
e 6=ClXY PES 8HIE SX HOIH (CIXNE MLEE)
EQIEG HIOl |OIOIE EZEY HIOIES 20 diYdt= 16HIE AE
=
HIH 32| OO EZOIEE RXIdt= O 28 HIH2 D10 Y dt= 32 bl
SEPSIEN
2 74 "oy ¢7] oA =1
oA T2 S FFoHH ] Hahp-Aof A

275 HolHE oS 4 U&= oA >
www.keysight.com/find/4000X-Series—examples | 7<4io}04 "2 214 d o]
S17] oA T2 " & MBS A] L

a

do] o} EFY

Y =4 oe ayd 25 oldRT Ade) 9 S5 Al 2 4%
o}

\ III
>
00
ix
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x
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File Header

12 bytes Number of Waveforms = N

Waveform Header 1
140 bytes

Number of Waveform Buffers = 1

Waveform Data
Header 1
12 bytes

Buffer Type = 1 (floating point)
Bytes per Point = 4

Voltage Data 1
buffer size

Waveform Header 2
140 bytes

Number of Waveform Buffers = 1

Waveform Data
Header 2
12 bytes

Buffer Type = 1 (floating point)
Bytes per Point = 4

Voltage Data 2
buffer size

Waveform Header N
140 bytes

Number of Waveform Buffers = 1

Waveform Data
Header N
12 bytes

Buffer Type = 1 (floating point)
Bytes per Point = 4

Voltage Data N
buffer size

Crel 8 A v a9l 24 Ade] BE vk AGE B S A9l 2 105 gl o]
EC 2R ME dek dsdd
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A
0%
HI

st Otg=2]
20l tHet Al
HE fIZ2cal

406

H
1

A >

File Header
12 bytes

Number of Waveforms = 2

Waveform Header 1
140 bytes

Number of Waveform Buffers = 1

Waveform Data
Header 1
12 bytes

Buffer Type = 6 (unsigned char)
Bytes per Point = 1

Pod 1 Timing Data
buffer size

Waveform Header 2
140 bytes

Number of Waveform Buffers = 1

Waveform Data
Header 2
12 bytes

Buffer Type = 6 (unsigned char)
Bytes per Point = 1

Pod 2 Timing Data

buffer size

oS 2ol 3k old R A gl g Al IHE Wy =3

i)
o
o,
Do

o o o5t

Keysight InfiniiVision 4000 X Al2lX QA Z A DI A}

o
4

a

e

g &

A
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H

File Header

Number of Waveforms = N = Number of Segments
12 bytes

Number of Waveform Buffers = 1
Index =1
Time Tag = 0.0

Waveform Header 1
140 bytes

Waveform Data
Header 1
12 bytes

Buffer Type = 1 (floating point)
Bytes per Point = 4

Voltage Data 1
buffer size

Number of Waveform Buffers = 1
Index =2
Time Tag = time between segment 1 and 2

Waveform Header 2
140 bytes

Waveform Data
Header 2
12 bytes

Buffer Type = 1 (floating point)
Bytes per Point = 4

Voltage Data 2
buffer size

Number of Waveform Buffers = 1
Index =N
Time Tag = time between segment 1 and N

Waveform Header N
140 bytes

Waveform Data
Header N
12 bytes

Buffer Type = 1 (floating point)
Bytes per Point = 4

Voltage Data N
buffer size

CSV % ASCII XY y}<d

o "CSV 2 ASCII XY IIY X " 408 0] X
e 'CSV INY LHO E|A 2 E[CH2L" 408 Hlo] A

Keysight InfiniiVision 4000 X Al2|X QAZADTI AIS 8HA
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ot
vg
0

HI

CSV % ASCII XY 3 4%

CSV ut<d o] HAa 5 FHdiak
o

nx
02

CSV H+= ASCII XY @2loll M= 20l HEEZS AFESto] Al T ET E1E
g Ad9s = olFUt. BE AOWEE CSV 34 & 7} ASCIL XY o] €

sedol LAY

o 1 o] AEES 1000 EJEZ A3 F9- A ZHUET 1000 EQIE (£
dEANESY )7 AGEUY . RE ADHEES A4S o &y o] 3747} 9l
ov @ 3 WA ATHES digk dlolE & & 4 oA Aw%uu}. A A
HES] HolE = 3 1004 ol A A2 Ytk AIRE E2 A A Al i Eol A
A7 EY7] o] %] AIRHS yEbU Y e g2 d@i?} AIHES EJ1E
TE vehddo.

BIN 5}¢lo] CSV 5= ASCII XY 2.0 o] E&2l dlole] A% F4iuich.
SR REREREELERE SRR

AR~z MEY &7} 4 GSa/s D o, 250 ps vtk A Zo] =R YT}

. 2AD o] 10 us/div 2 AAGEH AT |, 100 us 32 dlo] e 7t ZAEY

ok (A A 10 719 =Fo] o) eAZATITNA =35 S

o] & FE oy

100 us x 4 GSa/s = 400K M=
OAZ AT 540 *e % AFg-3le] o] 400K o] MES wAlEoF Y.
E 40.:Jx41 oﬂoﬂ uL;ﬂ 2~

E ¥XAES A Y HUE F4

thzko] sl 3t doll FAHYT}.

HE dolEHE 2o 54 2L CSV Ho]g 9} 12 te

= 71%% e = o) 19} TrA}tfP A2 7k A YT, o] 4 V=

o2
ok
o M
£
fo
-4
-3
>
~~
ofo
ol

Blno By
zo

Y 715) & 640 B A A0 AAR A1) 65536 £IETF £ A
(R é‘vlt& FHY LAEY] T7} 65536 = JJro} B9, dFo 2
a3y . CSV 7155 A st A}ﬁﬂ = adAE 715 U9 7F 29
7F et B A E9 HA oA E Aldstes FAAE YT ek HA
Holgkol CSV 3+ Wlof] YepA] &S 4 %—Q—HE}
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ro

o
P
0
HI
)
w

o] 7]%+= 4000 X Al 8] = e 225 Lol A A YT,

o= a9
Fol, 2H| B0l US
Fo|, oY £YN BE

HIR 2l MYDJIE2 X EAlE EU XI& & JIEF 201 HE
et 81 & X 2| HOI=S (WEEE) Off THet €5 2=HDt
LSS LIEIYHLICH.

HE 3= XN& U &M Keysight E S8t 24 THD
ol 6t ™ keysight.com/go/takeback 2 Z TG AIL .

I
B
ujo
=}

o ME S0 S AESHHL |l 22 420 &8 £
E AetHAl BE A= Hadses Jids LIEELICH. old

= HM32 =5 =82 40 FYLICH.

RCM Ot3 = Australian Communications and Media
Authority 2| S5 &4E2LICH.

ICES/NMB-001

C€

ISM GRP 1-A

CE 03 = European Community 2 S8 A HELICH.

ICES / NMB-001 Cet appareil ISM est conforme a la norme
NMB du Canada. 0|42 HSO0| JHLICH &Y 2tY - S &
Hl E = (Interference—Causing Equipment
Standard(ICES-001)) 2 =82 2|0l6t= 0t Y LICH.
Cest Ay WbsE 2 o8 Group 1, Class A M2 & 2l0lot=

JISULICH(CISPR 11, =& 4).
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N
W
11}
A
0
HI

s &89
SB ® CSA 03 &= CSA International 2| S5 A= LICH
(o3 us
[E SIOI2 0I= (KC) 013 ; Ot39 Al X} DE A2 21
2Z&UICH.
KCC-REM-ATi-1ADSOX4000A
MSIP-REM-YYY~-ZZ272727777777777.
UK Ol Ot3= Ot Y RE HEQ 2 QIAANES =S
cA LIEFRHLICE.
o NI HetMH #A 2016 No. 1091( HA)
o XD AH| (ot™ ) #E 2016 No. 1101( JHA)
o« MDY MX &HHl H#A 2012 No. 3032 (A S8 Kol =
Z AFE HMist(HE)

S AS 2F o AF7]= AH Y AL A gk Y FAHE =5 A g Ay
A8 =4 Yt} (Laermangabe nach der Maschinenlaermrerordnung —-3.GSGV

Deutschland).

LpA <70dB LpA <70dB

A X AX am Arbeitsplatz

& 2 normaler Betrieb
ISO 7779 & nach DIN 45635 t.19
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Keysight InfiniiVision 4000 X Al2|X QA ZA DT
AN 29 A

24 CAN/LIN Eg]AY 2 A
== A

CAN/CAN FD &l &&F / 411

CAN J|= OIOIE 2E L HAl / 414
CAN/CAN FD E2IHE / 415
CAN/CAN FD &g CIZE / 418
LIN &S &3 / 424

LINDJIS OIOIE 25 & HAl / 425
LIN EcIHY / 426

LIN&Z 2 / 428

C
CAN 25 & MAsEs: o2 a5 Hgsiyu

1 [Serial]l Al2IZS 54U},

KEYSIGHT

TECHNOLOGIES
411



24 CAN/UIN E2| A
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-
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tio 09
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=
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% p

MY

o o

HEEC AYEJE FE US, dEZ =B E 58 CAN H 25 9F U A8}
= HE £ 2 Adustyc .

CAN BE &%= 10 kb/s FE 5 Mb/s 74 AL A o] 5
AstAY, 10.0 kb/s € 4 Mb/s 7FA] 100 b/s S=&2] A}
L2 AAET 5 35U, 4 Mb/s ~ 5 Mb/s ®

AREAL Ao HE Sh= 385 A gHyT.

7|8 HE &%= 125 kb/s YUY TH

AbA A g A AFE S CAN B A Al 5o 28l 310
I HOE HEs S ABA EE AZTEJE F21 9l
H HE S22 JHadr] e

M2 HOUE KT EY|S T Uy, dED =2E =59 Y
3} 2 Afololl A W= AEIZF SHE XA EE AEsiy

ol A B E glo] AAE = LA EE Aot
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CAN/LIN EclHg & A& [

KU

c 24

owmn Y
1]

70%
80%

Sample Point

c oA @ 9=/9% 7= e CAN A& vz Solzig.
8 CANFD & )% v FD HIOIE &F AT E7]E E¢ CANFD dolE
A7 g v

OF &LICH.

a BEC AYEYE F2 S QED “HE 5 HAE U4 Ao A 9
239 CAN FD H= £ 59} A7t}
Pohs HE Sk S50 FAHA Fowl A8 ZolES AEe oy
ANEX BE AT EJE A3t RE £55 AAFYT}.
CAN FD R= £X &= 1-10Mb/s 7HA 2 A Hojd HE S22 A s}
Ak, 10.0kb/s ~ 10Mb/s 7+4] 100b/s 590 A}&2F Ao HE &5 7
ARE 4 dHFYY.
Aele RE £57F CAN FD RE &9 dXakx] s 4§ A3 E
A gagoe] st 4= 9dHF YTt

b ME HQE £ZEV|S FE UF AEY =HE &2 ¥F ¥JAEE A
g3k o)
AZ FJEEZHE glo] 482 = o421 &elstr] 93 o] &
AMEF 3= B E A Fo] AAJYT. AE XRJIEE HE A7) A2}
7} | E AJZFe] & Ato] o] A7 R8-S YER YT}
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24 CAN/LIN E2|HE ¥ 2& C|2ac

CANFDUEH I EZ2 o yEQIde] a2 ax Zan 9]
el A = e E] 2 HasE dogu AE FAES 243
oF % F % %y,

c BEE £TEJE 9] FD 2e¢), IS0 i 1] -ISO o A t]2d EE E
oA o A}

o] A2 v -FD(Ze4) 2l Aol F&& vAA d5HT.

d oA @® 5= /9% 712 %) CAN A5 vz Solzhu}
9 NS £XEYE F23 CAN A5 433 S Ay, agd &

2 aAdel A ehlo] AFoz APt
CAN_H — 24 CAN_H 2}% 8]~
Differential(H-L) — 2% T2 B 2 Al83}o] o} 21 A Ao A4
© CAN 2% H% A% Zauo] ok gl=2 0454 %;% CAN A &
(CAN_H) ol dZ43tar, &= g =8 A @+ CAN
o ?ﬂﬁa%}ﬁ/\lg.

AT e AT
Rx — CAN W 2 &A1 7] o] A
Tx — CAN W= F521 7] o A
CAN_L — 24 CAN_L = v~ A%

Differential(L—-H) — x}% T2 B E Alg3lo] ol d 2T A~ Ao A4
¥ CAN =& ‘ﬂ A% H = 2
(CAN_L) ol 43t , &= 2l=& $AI8HA =2 CAN 215 (CAN_H)
of AA3AAIL

ofo
o
K
FN
tio
S
oo
%~
o
IS

CAN 7= dlolH 2= 51 %4

2

i
5 o
L soto

» o &

CAN DBC &2l dlo]E{ o] 2~ (x.dbc) 3}t
st A, Ve ARE TS 2ol 3

« Yz 333 g2y el FAE 5 9
« CAN EgAR S A4S o AFEE 5= 3l
« UzgolA CAN HolE S A3 uj A}
DBC 9% eAg ~mIr o sd

1 [Save/Recalll] HZ& / £22120| > E312J| > £2{2J| > CAN JI1& HI0IH
(x.dbc) & FEYT}.

oy 12
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CAN/LIN EclHg & A& [

2 s2AH 0183 F211 USB A% FAoA DBC 39S g5t} .

]

|.

24

3 2E QX & FE1 7|5 AR I/ e JY gmy (ST £ES2) &

Mg,
4 SN 222012 T

DBC 5t & Gol2AAu} 1ok A E A% wAx oAz smzel dol g%

Yyt
CAN 7] & dlo|E & E A3}

1 [Serial] Al2IgS 54,
2 BEAN 2XEFE

S )
AEle t)my 3383 g 28 F 25 des =

CAN FD g2 B2 JIs UIRE2 MS 8HIOIEZ Met&ELICH.

CAN/CAN FD Eg| A

CAN 232 AAsEE o A2 ~52 2 AAsteH "CAN/CAN FD 415 &

CAN(Controller Area Network) E2] 7+ CAN ¥ A 2.0A, 2.0B 2 CAN FD(

frad deoly dAEE) Az dg EYAE AdF .

22 CAN_L AT F8o = CAN HIA A g dJut}.

Bus Arbitration|Control| Data CRC [ACK
Idle Field Field Field Field |Field

T
SOF edge

EOF | Intermission

CAN A3 & AAH 3 ==
1 [Trigger] EBIHE
2 ETA vlwolA E

2lH | AZTEIE FE v dE
CANAZ7F gagdsEs= Agd 1 =5 Agd 2 2 Adshyr

~
D
<
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Q
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SOF - T AlF —tlojE] ¥ evzE T ¢do] A% Bl EdA Eg
Ay,

EOF - Zalg 2 EoA Ee AT

— BE x4
oYY ID— 2E & CAN(Holg = Jﬁ)‘ELCANFDEEﬂ%M]
s 11 HE == 29 B E D ZB=9] ZoA Eg AT},

CIOIH ZalY ID(H| FD) — %5 CAN Hlo]E] Z o thal 11 v E &=
=29 HE D "= 9] ZoA] Eaﬂwqu}

CIOIE =32 ID & CIOIE (8l FD) — =& 3 CAN dlolg =g ol
el E A FofE npA 9 dlo]E ulo] E9] Fo A EEAZ . I
712l DLC 7} A4 ¥ w}o] E =9} A A|sf|of T},

CIOIE Za ID ¥ HI0IE (FD) — CAN FD =l thafl Eg] A A
o]l mpx]u} glo]E] nulo]Eo] ZolA] EFAFYTLE, Hd] dol7} 64 nfo]
MqC/é}N FD dlo] g oA ] 8 nfe] E9] tlo]E ol tjal] Eg] AT 4
Q12 Ty ID— %3 CAN 924 Zg9ld g3 11HE EE= 29H E [D
d=o] oA EFAFYLE.

o — ifl‘” E (EOF) el A dlo]gf xe|9) el 6 /9] 14 0
°]F EAGRYL.
s 2F — FAo] AE By Tl vEdAM EARYT
4 T — o FHE o F A EHATHG .«
AHE 2F —v] oF T v e EE Zq) Yol 6] 51 &
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CXPI Z7|o] BAe o3t )

Normal frame

PID Frame Info Data CRC
(1 byte) (1 byte) (0-12 bytes) (1 byte)
Parity | Frame ID DLC NM CT
(1bity| (7 bits) | (4 bits) (2 bits) (2 bits)
wakeup | sleep

Long frame
PID Frame Info Data CRC
(1 byte) (2 bytes) (0-255 bytes) (2 bytes)
Parity | Frame ID DLC NM CT Extension
(1bit)[ (7 bits) | (4 bits, (2 bits) (2 bits) DLC
=0xF) [ wakeup | sleep (1 byte)
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of 9= CXPI 2@ dellA EJAZ Y. PID %k 9ol = v E 3 gla<t
6]-7]—]] ii'ﬂ%] ZéE_ H}O]E LHJQ_O x];ﬁﬂ 2= 011\14\;} ]E /\]-i’]- gi_o.é

/j;%}é}oi EfAT FdA Hd 12 vle] E9 HolHE AA 5?21%
Zoy o, 38 ¥ IHIOIEH L Zee) — Ed7olA X*«]’C‘f} vhA] 2t g o]
B HRo]l E ol 9li= CXPI ”Eﬂ%oﬂ/ﬂ EfARYY . 5 DLC 2=+

1111b 2 Y. EAT F3dA o 12 H}OlE«l 2] 1E1€ A4
Shal Al & vpol E 22tE Ao R AT 4= iU, AL
PTYPE o] &4 o}ui Ao 123 vfo]Eo]lm PT PE o] EANEFA row
124 vpol E7L & 4= lH5 Ut}

CRCEE @28 — A4t CRC 7F A44¥ CR
gAY, Y ID E AN A Z¢ < ID
JH P = JdFHT.

M2lEl 28 — PID &= PTYPE R =9] #gg] HE7} &ul=2x] e 7
T+ EgAEY.

IBS(Inter Byte Space) 2F — 3 | oA AL vlo]E 7k 9HIE o
Jol = A5 EYAEYL . 2 Y ID EglAA 2y IDE
PTYPE hﬂi MEW o=z AdHHE 4 dHFULt.

IFS(Inter-Frame Space) @& — A} Z g ¢lo] A1 &5 7] Aol §& A= 7}
10 B E w¥el A9 EgAE Y.

ZY0le 2E — 1 vfo]E9] | H|EV} =g 1 o] o} 45 Eg|AHY
o, Z2gd ID EglANA 2 ID Z PTYPE H=E A= :

& 22 gt}

CIOIE 20l 28 - DLC &+ 4% DLC 2= FAHE Ty 9 g}
o] i & dlo]E vlo]E } -

A 2y ID X PTYPE =2 Aelx o=z Aeyst 4= 9l )
ME Q7 — % =2 0] 10717} A&+ 4% EglAG Y.
2E QF — EE CRC, #g ¥, IBS, BA HE 2

FollA EgjAEYT.

X DY Y — CXPIAFGAN A A ey def Aolet dA|sh= drk 2y
olo] AEH AL Eg ALY},

C ot AX3hA) o= AS E
9 PTYPEHEE A¥z o=

=
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2E DS A BA - 44 BE dA A2k AEEE 49 2 ARy
o} |
4 olBel =eziel 2al fael 99 HIS sxeE g
CXPI M= vl 7ol A ID, el 9] 1 % EeA 43T dlole] 2e A4
F 95U,

Mol — o] 2XESE QY Ug (D, Zel AR Ei= HolH ) 3} §
416 A5 B2 45) & A

R

ahel @ dF UG

PTYPE — 1D @& A% o) o PTYP

Av 284 G2 45 EADA %5 AGdYH.

DLC — Za¢l AH = dloje] #i& AAT W o] £ZE7|E Ee]A 4

45 918l vlolE Aol iE% A4 g o &

A3t 5 9l dolE vol B ol 93
24

—

v =
AXET|E EF

TR %
HIOIE 4= — o] AXZ E7|& Efﬂﬂ A
t}. o] = A3 DLC o= A A ut o] 28 &=
ANZ HIOIE = — 71 ZH|}lolA EAT uff EgjA A
vlo]E] o] E S 12 o] A% 2] 12 Who] == blo]
2 AdHUT. QXA A% Bl ES A GEh 2EES
olE TYPE o] &A15tH Htj 123 v}o]|Eo|H PTYPE
om Al 124 vho] E7b 9 5 gt
5 CRC Z= 2%, IBS(Inter-Byte Space) &5, T o] & F T+ Hlo]g

Zo] oA EZJAT f A A D o tfefjArt BT ETAE T4
= 10DY EEHE AXET T ASYTL.

rlr
"U
o o
_\1
L >,
3
jur]
=

P CXPIANSIIHE & 24
%= ASLICH. [Mode/Coupling]
=cl EclH 2EE ASOHAN L

ted™ "CXPI &€ /2 " 438 HIOIXI H&A S & X6t

OII

CXPI AME LZEE HEA
HAIL .
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25 CXPIEegi)g &« g 0D

kU

S
CXPl 44 Hza=
CXPIXNZEE A Es AR~ E A3t "'CXPl AlE && " 433 7

CXPI EcINg €32 Z2 'CXPl EclHE " 434 HIOIXl &S EXIGHAAIRL

CXPI #¥ tj=
1 [Serial] &

o [r
i
v
3
U
)
2
[
g
=y
il
=3

A

2&dold yas gkjleo] A A &2 735 [Serial]l A& 7|5 =9

AE 727k A E ek [Run/Stop] &8 / FXl 71& =2 dlolH
F4 2 Ha= g

,CXPIASIHR = 24
%*LI Ct . [Mode/Coupling]
2l EclH REE XS0HM &

2 2 . 'CXPICIZE GHA " 439 FH o)A
o "CXPI 2IAH CIOIE " 441 #H o)A
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10:1
10.0:1

LI A R LR AT U T

FF

CXPIV) == SPR& vhes} o] Apgoz Frs]o] EAPT,
. v A2 9 - 24 =
* jj,].%]_—/}ﬁ %‘ﬂ’f‘j—%‘rrmi

« PTYPE Z#9J9] 4% "PTYPE" &|2E& Ze 9] ID o] Aol tmEol %A

_:o:E]—/\

WMo 2 FAFHUTE.
o HH/ZHA D — =T 16 715 T

Aed o2 FAsEAY kst 4= YT,
« do]g do] = (DLC) — Ate]¢t. DLC &=
e YEAIT A (NM) — 54 . o]% 2
o FFSE (CT) — =& . o]A gk, 2H]E .
o do]H Hfo]E — Z} vlo]E 9 16 %

Uth. o] 16 1= Hlo]Ex %%
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* CRC — frad el 45 Abolet 16 I, @77F oA ¥ 45 wiha e

2 FAEUY.

e WA B Uy - g gle AH B o/ AHYY Y
e T AAH OF Y - WA os 21
"IBS ERR" — IBS(nter Byte Space) &5 . Zd < ] vlo|E 7+ & o]

9HERT & H9-dYr.
"IFS ERR” — IFS(Inter—-Frame Space) &7 YT}, Al g o] Az 5
7] Aol 73 AEfe] B EZF 10 v E 1] J'?_] 5.

"FRAME ERR" — Z#o]W & 7F . Ax] H|E7} =g 1 o] o}

"LEN ERR" — djo]¥| Zo] & . aﬂ 1o DLC € =9 L}EM tﬂ °l =
Hlo] EX T} WO fo]E Hlo|E
"SAMP ERR" — A Z ¢ & . %sal

P — (2 RS

1:1;6:;\]4 /\m u]—l;H _r,]:,'do] E_O] ./;:gﬂ Z_\j‘ﬂO] Qx}(m ]H/\lsg)

=

-
WA - F7) 7%17} AFULH. Yzgd e 89AE7) s &abA 23]
SFUY . ARV} Ro|2E 3 AAdS ).
Wz A4 Aelz 19e b 54 2 g v 4
o SLEEP Z¥ ] — F34 27t 87 - =9 JH 2 ddstal 2.

FAFEYUY . g2 dolg €9 114 16 34 dloH #He HAE

"SLEEP FRAME" .2 t)]gt}.
WAKE Z# — g5k | 250-2500 ps ¢
A= ¥ e WAKE Z# o] 18 %
2935 410 71H =28 (Clock Tick) ©] &= %
X 2ol A /-5 e = vy,

F

LMZ
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CXPl EclHY ¥ ®E (12 25

CXPI g]2~H 4| o] H

HI0IE
FF FF FF FF FF FF

FF

1.00:1
10.0:1

FF FF FF FF

FF FF FF FF FF FF

FF FF FF FF FF FF FF FF FF FF ...

00 00 00 00 00 00 d0 00 00 00 ...

CXPI g]2Edll= 2 AlZE 4 o] 9ol 53 2 do] 23 o] dF U,
« ID— 16 X5 gk
« DLC — (dHolg deo] Z=) 10 25 #
« NM/CT — (MEAA & /78 ) 2 35 &
« doly — 16 X g
A e de] AS-doly gk " dd Zed " HAER gAY,
« CRC— 16 A 3t
s OF —HEW 2LHF FES
CRC — CRC &%
ey &7
IBS — IBS &7

Fr — Z#9 &

t= A gk

FH
Ol

Al
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26 FlexRay E2|AHE % 2]
dHas

FlexRay &l && | 443
FlexRay E2IHE / 444
FlexRay 2/& C|2 & / 447

FlexRay EZ|AY 2 A4 gz= $4L golilxart &A= o] dHU.

FlexRay 2135 A A

FlexRay A& A4S ¢lA= /‘E]Eiiz = b= FlexRay A s o =}
=g T2 (Key51ght N2792A HA) E AMEE] A% AlS A Y
74] ﬂ“Eﬂﬂ dull | Re S5 WA 538 AATYY.

FlexRay A1 35 WA= QA2 2z 5 4w :

1 [Label] 2t s =9 2SS AU},

2 [Seriall] &S w54t}

3 &
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6 AAE %7 FlexRay A5 E T2 o2 AdS A9y

7 YAHBS FE S EY wHE =9 A A aE s A
AAG e FF wErch A Aol Pt
Al A wie] ol AbgE, B & Add Ad fas o
22 st ESA o] gyt

8 BEE F2i Z2WH I 9JE FlexRay 2159 HE 525 A8y},

9 HAS T2 22 3l FlexRay A2 o] Bl& fd& Aegdyr.
o] 42 CRC &7 BAd S-S FEE WEA] Fo3l Bl as A48 of

e

Aenst 2x Afde Tr 8 £ 10:
Aest 22 FQdo ExA S -300mV = *é%i%b}v}.
EYA wo|= AAE HYr}.

ﬂ%ﬂﬂtéﬂwq

EgA §3& FlexRay 2 A FY},

FlexRay ET] A H

FlexRay A2 & A EF A2 2725 AA3tHH "FlexRay Als & &
Al

" 443 T o] A Y-S FEREAHAIL
FlexRay Az 2z

Az
HIOIAI ), <57

ted® "FlexRay 22 CI2E " 447 HIOIXKl SHAS

M T
0}

x
e

ey}

<

A

N
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U

N
U
FEl
=
Ol

FlexRay Z# oA EgAH

1 [Trigger] EBIHE F5 U},
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Cyc Ct Rep AZEZ|E FE21 A EY =HE AFEELo] F7] vk ¢z} (2,
4,8,16,32 =64 5% 25F) & A3y
Cyc CtBas 22 E7]|E F213 dEg -HE ALE3}9 0 5-F Cyc Ct Rep

A
o & Eol 7)3 A57h 1 o)
17,33, 49 % 65 AFo] Ze 4 Ee AU
57 o] Zol 4] EelAstel W F7] urs
AAE AHg o] At 2 S AEFh,
BE | ZE EgAR W 7] R A4S RER 4Pk 2a7}

RE Alo] Fol A Eg AT},

-
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£ FIexRay EHI%‘OI BEMOZ gast £ Q]| MH20 [Mode/Coupling]

IE = EClH 2EE AUAS0HA &
ofH = L0l ot EXA Ty I AFOI2 =
= IEFEI SOt QAZADTI} NAs22 EC|HOHAl E&SLICH.

FlexRay 2ol EEAH

1 [Trigger] ECIHE FE54Y}.

2 EA Wil ERIH £ZESE TR =
NE HREsE 4 e (N9 1 EE 44 2)

3 E2AHAZEZE FE UL AEY =HE E¢ QRS Ay},

4 28 £¥EJZ Fel OF 9 Mgyt
P=EeF
SIC CRC @8 — sltlol A1) 714 wy 87 o5 .
bl 3

Ty CRC 2F — ZH Ao 714 vkEAd A3 o7 .
FlexRay @20 2t O 2 grast & UJ| I20I [Mode/Coupling] 25 / H
Z2 J|2 L2 (12 RC ATEIE 52 E2/ 252 UHSHA Lo
HEGH C20| 2 2 YUSLICH. 01ZH 518 23 LMS I|C2ls SO 24
Y5t o=

SADOIOLUHSCZ ELCJGHA E&LILH. Ml @FIH EME I SEE
;

FlexRay o|HIEd A Eg|AH

1 [Trigger] E2IHE FEUYT}.
2 EYA vl A EIH AZEY

_—

2 32 0L dEY =HE 59 FlexRay
NEhHREEE A Ma (48 1 EE 4 2) 2 A
3 EClH AZTEVIE FE U JdED =HE 59 O|HEE A93y
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OIHE Aojl==

4 OHIE AZTEJS F21 o|HlE F8S Ay},
Aol 2
TSS — HF A& A d 2~
BSS — H}o|E A&} Al 2
FES/DTS — Z¥dd & & 4 $3 Aldx
5 OIME I} 88& F54Yrt.

FlexRay 2148 t]mZ &=

FlexRay 21 & &
' 443 o)A %$J—% i.}zeé}g A]g.

FlexRay E2|HE A2 "FlexRay E2IHE " 444 H 0| K| SRS & XGHA A
Q.

FlexRay A& fj7Z=
1 [Serial] &&& =2

AMZIZE CIZE HiR FRANES: 0000298631  NULL: 000000

2 YxaEHold famE glo] RAHA &2 45 [Serial] & 715 =] #
(RA=

3 oA~z AXE AejebA [Run/Stop] A& / B Xl 712 E¢] Holg
s S 2 ga=gy

T4 & FS A8 79 dHolHE &g A g4 syt
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]
00
Jo

"FlexRay CI2E Gl A " 448 #H 0]

« 'FlexRay EZ20I X " 449 o] A

« "FlexRay 2| AH CIOIE dHAl " 450 #H o] A

« "2IAEOIA FlexRay OIOIEl &J| " 451 #H o] A

FlexRay Y Z = & A

| \,I’H‘If’ H 'r”rﬂmf

)

SYNC: 0000111255(100

19 63 (=24 NORM, SYNC, SUP, NULL)

ol ID( =& 10 A=)

o Flo]2= Ho] (m4 9= 10 15)

e & CRC(F&A 16 A4 + FasHA &S 4 w7k HCRC 257 W AIA]

)
o AlolE WE (= 10 )
« HoJH nlo]E (24 16 25)
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FlexRay E2IHE 2 =& C|BE 26

o T CRC(HTHA 16 A4 + FastA &S 2% Wik FCRC 27 H A

FlexRay EHEg}o| A

FlexRay Edeglo] A= B2 4 2 g8 A0 HFE oy 1%
HZ FAE] dHUt. EdElol A= A4 gy z2= b7 A FlexRay tZ=
= A wnit} o] FAF Y.

Al2lE C2= M3

 FRAMES 7} EH = A3 R E Ty oo AA7F M EE deFU ).

e NULL 7F&H+= Null 2849 749} v &S deisy ),

* SYNC 7h#H = &7 2y A9 759 v &S dEsy).

Edglo]l A= QARZAFII AX (HolHE A &) HUS W= A
& Agro] TS hES AL H &S AAkg) .

W Z 2 A B AshE 71--El o OVERFLOW 2}
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FlexRay ] 2~F d]o]g 3 4]

al IIE’E1 EliE

=< T

FID | Len HC

HI0lE

G15ECD

49C7F6

SS5E601

SDYF3L

815ECD

49C7F6

FlexRay &] 2B = 2+ A1 ¥E

450

FID — =# <9 ID
Len — #Ho]2& Zo]
HCRC — 3 CRC
CYC — Apo) & W%
o] o] E

FCRC — = #¢] CRC

SS5E601

10.0:1
10.0:1

Keysight InfiniiVision 4000 X Al2|X QAZADIT AIEZ 4

o
o

A



N
D
x
ey
QO
<
m
o
3
He
fi]al
e
o
1]
n
\]
o))

2] ~E| o] 4] FlexRay H|o|E] 3t7]

ARz HA T5E AbEste] Bl2E A 54 3 9] FlexRay H] o]
B2 #Asa UV iy “4t}. [Navigate] 4 7] 9 Z1EES ALE-31]
UVJEJ Be e 4= dEU T
rE

1 FlexRay & 48 f= RE Heg 3o [Search] #I1F *F1r}

N
we
N

ol A &I AZTEFE FE2 3L dEF =HE =9 FlexRay 4 &
ZhgagdE s Ad A (Fd 1 we 2Y 2) 2 A9y,

3 &7 HlirolM HE WS 72 v, ol 4 F s Augduyc.,
ZYY ID—AAHZID 7 e T dS FH5UY . ZYd ID AZEY
& =9 D& A9y
AOI2 HS (+ T Y ID) — AAE Ale] & T ID & 7H = d S
FEUn. 2YY ID AXEYE Fe ID & AYdUT. Ale]E # &2 E
718 we HEE Aagyct
CIOIE] (+ ZYH Y ID+ AHOI2 IS ) — X% 4—5} Holel , Alo]E WS 9 &
glel ID 7} 9l ZelolS 25Ut Ty D ATEY]E 5e D2 A
EWHD} MOIE#iEE 15 58 HEE A9y, oI 22 E

= =9 doly #S 48 = Jde= vwE gu.
8ld CRC 28 — 3ldollA] =714 vk d3 278 g5Utt.
T CRC 27 — Zd|YdollA 714 vtaA A4 /& 54,

dlolg 3k7]el th gt AbA g i &

EEC TR

flo

"2IAH OOIE D] " 155 Ho] X ¢dS

[Navigate] Er&4 7]} =2 AL ok A S 62 " Bl H10| 2 Ea
REERREDEE =
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27 12C/SPI Eg| Y 2 #H
3=

2C &S &F / 453
12C EclHE / 454
2C 24 CIZE / 458
SPIdls £&& / 462
SPI EelHd / 466
SPI &g CIZE / 468

12C/SPI E2AY % A2 tl3s $4E eholdlazt 2 swo] gt

SPI &Z HARCZEE == JASLICH.

]

201l

ro

[2C(Inter-1C bus) 213 A4
Algld 29 (SCL) =
o7 TP,
SARAATEPCAZE A EE At A d tzE oiFol FA]
HiE NS ATEYE AEEM4IAL. .

1 [Serial]l Al2IZS 54U},

AR~z E AlE Y HolH (SDA) 213
AT A A ghS A A= A

r o
=2
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o
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12C/SPI EcIHE & A& C2E

5 SCL(AIYY ¢ ) B SDA(A YL HolH ) A5 Bl tsf thaa 33

a QARAIE QS HAE A FA W] Azel ddgdurt.
b SCL®+ SDA £AZE7|E & the dlEe] =1 E 52 155 483
Ade AEdyt.

c dFsl= LA £ZETNE FE Ui, AEDY =B E 2 2S94 A
& e Ay
A At o] el AHEEE, B 9 AR Al Ha
T ERoR AAshd B o] gyt
Hlol B 7} =& S8 Aol S Ankel] AA b A ojofof shvf, TgiA] oho
WA e A 2 (FY0] 2 weke] diolH déh) o Mgy
o}

&2 A el SCL ® SDA #hlo] #Abg o= AU,

12C ElAH

454

[2C X3 E AAEE AR~ S5 A3t "2C Als EF " 453 o]
A& FEHUAL.

2C AEF YARES 2Qmrmxs AT Fol e YA/ A% 24, A4
3, Stel ‘2, EEPROM ©lol¥] 9} & S& 54 4 Fash dlole] ghe] 2l
A1/ 27 Zelelo] Eel AT+ AeIet

1 [Trigger] E&l

|HE 78 v 12C ExA 3 S A8y},
2 [Trigger] EBIHE +F
A Egl

3 EA vlrel
FHag s = Mgl
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|2C/SPI E2Id & g (|RE 27

I-IIH\H- H\IIM-L

4 BRI £ZEFE FE O dEY w0E 5 B 274 AU
.
A& XA - SCL 28] = = —
gd wf EAZYT. EYA ¥ Q%(Eaﬂ%‘ EgA 46‘) XH*WE Al
2 27102 AP ).
X =A - F (SCL) ] & A5 tlolE] (SDA) 7} Hgol A 5o
Azkd w EAGYC.

SATN T TN /NI AN
SCL :”:\_/1 ANV ANV ANV 7_\_/_\_/_\_| /' '

Start  Address R/ Ack Data Ack Stop
Condition Condition

THAI R — AX] 271 Aol b2 A12F 2 o] WA shH E AT,
Al Fao A ExAGYT . R/W BRI EE AU,

BOl QIS FA — AE3 T4 P9 FQlo] ARY ] oAz AFIXT}
dATYY . R/W HlE” FAEY.

ol gl= M| HIOIEl — 2~7] dlo] ¥ ulo]E7} &
AUt} o] Eg/ REE=R/W HIE t& 9l
2Fal dlo] ¥ HpolE o] % Felo] gl S wink ET] AT},

2t — Ack SCL 8 HE % SDA Ho]H7} =& 49 Eg A

T O e [ )
© g
I

EEPROM CIOIH 2421 — E=]717} SDA 2Flell A ¢17] H|E 3 Ack HIE
¢lof] 9J+= EEPROM A ¢ H}O] # 1010xxx & %P*HE} 124 oL d
Ol iiE?]Sﬂr HIOIH K& ~22E72 249 dolg 3t} s+ 2
S, of o[ ME} M EhY @ AR Am i HlolE Hol = th gl Ack
HIE| 3| g3t 28 oA o] EZ AT}, o] dlo] ufo] E7} Ao v}
o]E X]Foﬂ l:ﬂ-}\g‘dl- _xJ_g_L u/\u"]‘:]'
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456

12C/SPI EclHE

2 xE )2
Read

P o \ _ o

SDA v1010xxx T\ /N X—-_”C

SCL : :\_/ 1- 7_\_/_\_/_\_/_1 8_\_».’&__

| | I
Startor  Control R/ Ack Data Ack
Restart  byte Trigger point

Condition

T (Start: Addr7: Read: Ack: Data) &=+ = | (Start: Addr7: Write:

Ack: Data)— =¥l Ho] R E H|EV} X5t AS, LAR~FET) 17
HA e o x|l 7THIE F4 XA REof &35 ¢)7] e A7) 4l
of EYiARUY . EYA Ao AN E A4 20w Aeg Y.
Read Write

SDA \4 / w :X:x_/""\_/_i_
SCL::\_/17_\_/_\_/_\_/_17 /]

Start or Address Ack Data Ack Stop

Rest.a.rt Trigger point Condition

Condition

17th clock edge

T (Start: Addr7: Read: Ack: GIOIE : Ack: Data2) == Zgl &
(Start: Addr7: Write: Ack: OIOIE : Ack: Data2)— =&l Yo] = E H|E7}
X3tz A5, QAR AT 26 A S8 A A A 7THE F Z/\ =174
RrEo] &3 ¢l7] e 7] Tl EAZTUL. EY A HYA XH/\]
2w A2 A0 R APy,

Read\ Write

SDAT U e W i G W A oy

[
sotT T\ /- SRS TSNS\ S\ T

| I— —
Start Address R/W Ack Ack Stop
Condition

Trigger point Condition
26th clock edge

Data Ack Data 2 |

10HIE M| — Fd Ujo] RE N
o] 10U E 7] ZY Yol QAR AT} Ewﬁqq_ =

o3 Z5Uy.
Z < (Start: Address byte 1: Write: Address byte 2: Ack: Data)
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s
ny
[w)
kU
n
N
\'

12C/SPI EclHE &

EA #Hod AAIZE Al 202 Aegurt.

Write

SDAfU—'—\/_/—‘—\_/m:x_ﬁufr

SCLW BAWAWAAWERIWAAWEN _\_f_\_/;\.u-/:__i

- L J L

Start or Address R/ Ack1 Address Ack2 Data | Ack Stop
Rest.efrt 1st byte 2nd byte Trigger point Condition
Condition 26th clock edge

A2 23X E EEPROM HlolE ¢17] 3o EASES A 45

CIOIEH XId ~2E7]E = telH7UoIH ~ZE7|= d4H tﬂol 1 %k
MES = (£F), = (ZA &5), < (PR E=> (23 d f eHde2s
27t B RS 44 5 dgu

oARA~zTE EP A oMEV HAE 3 Ack HEo sl S oA
o Eel AT, ol Hlele] sho| £} Alo] vhoE 4 Fo] MAd Wat: g
Tyt eaRamnE A4 F2 917, T4 97] B £3 817 Al

Z 2ol HOIE X 2 HO0IE A2Es]d] Ao /7S BEsts nE g

ole] vpol ol el A gint,

O/\WE}\:/_LE ’7];]]E Zﬁ\__ %_]7

d 23 EYASIES A A

a TAALITEIE FE AdEDY wHE ¢ 7THE T 100 E FH F
25 Ay
AEE £ e F4 e 16 14 0x00 ~ Ox7F(7 B E ) T
Ox3FF(10 H1E ) Y}, ¢} 7] / 227] Z @ el A Eﬂﬂo}% 45, o4
Bomme A R4 971/ 2], %8l D dolE ol MEA WAE F
of Eg|AZYT}.
Fao] G S A9 4 (0xXX EE 0xXXX) F47F FAgH YT},
THE F2 A A9 A9 17 H1A 20, I0HE T4 A A9 4926
A ZEe g4 ET AT BA YT

E
b HIOIE gt ATEYE F21 JdEZ =HE E¢ ET AT SHE do|H
e S A egh
o] B gk 0x00 ~ OxFF(16 77 ) o] W ejol A ded 4= dHFYr.
AZAFE= A2 T4 7] /227 590 2 dolH o|HIET} m—xgg_}

Lo EglAZFYL}.

-
.

\ tl
>
0i0
Ux
02
x
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dlolgfell & §la (0xXX) & *Ji.*%}‘jd dlolg 7} F-AIg U, 7R E +#
& Aol A 17 HA S, 10 M E 4 A2 45 26 A 24
of &4 EglA7 %“E?JWE}
c 3¥lo|E EAE AHg F5-, OOIE 2 gt AZEY S F2i dEY

=HE EY EW@&SH]E dlol 8 e Aegun.

12C Alel€ Cl £ HAloted® "2C HE CI2E " 458 HIOIXIE & XAGHA Al

Q.

[2C Ad HaE
2CAZE AN ESE eNe 22 AAsted "2C AS &F " 453 o]

12C EclHE €82 "12C EclHE "454 HIOIXl HRAS ZXROIYAIL.

[2C A4 yz=g A5
1 [Serial] 2 & S

2 7THE =8 HE F4 47|15 A9y},
R/W B EZ} 4 3he] 52 ¥ 351 | 7 H|
kel A R/W B EZ}F Al ¢jg Y},

3 gxaEH oo tz= glo] RAHA &2 49 [Serial] HE 71& =2 #

4 xR~z I7L AXE AbejElH [Run/Stop] A8 / HX 7]1= =] dolg

\ t\
>
0f0
Wx
02
>
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12C/SPI EclHE &

S
iz
0
|0
H
e
0%
rn
Im
o
M

z
ne
Q
>
>
B2

5]
I
o
Jo

"12C CI2E GHA " 459 #H o] A
o "2C 2IAE HIOIE SHA " 461 H o)X
o "2IAEOMA 12C CIOIE EI|" 461 FH o]

[2C == 3|4

| BCoo
T

Trig'd
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27 12C/SPI EclHE & A& |2

FA g ZY ) A E el BAE YT
27| Fhae "W ARt A uhe g o ® gAY
87l FAE "R TAS I =@ o2 FAFH Y.
A A Fae "SRR 3 HA o2 FAH Y.
dolg #he Moz FAFH Y.
"a" = Ack(H2E ), "~a" = No Ack( E2) S vetyyr}.
) AA ol &5 3] §ls A5 taYEE 92EVE #d =
Aol ERFollA ).
o A A e YaYs Hed 7 AAYS (2 AP E) s of
& YEPE Y.
o Uy ol Wik He o e dolHE ¥AE F S YERY YL
HolE & el 73 2AYS 238 B Al
o BT AGH M (ME FF Ee S dA) & EFMoE FA
HUo
o G YeEA (ALY EE o F A ) & wMo g FAFHYY
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12C/SPI EclNE & A& CRE

12C 2] 2~¥] dlo] ¥ 34

THAIZE | 4 HI0IE

10.0:1
10.0:1

I
] ‘L ‘L ‘. _’ ‘\ |’ \,| \ |

[2C g 2ElolE BF A2 D ol9e] thgt g do] £gFo] YLt

. XH}\]Z—}‘_”XHE ﬁ}\]
A 20 A gU)E s os TRY .

o dloJE — Ho]E Hlo]E

o Ack FE — "X"E EAYY | 0 HY A wytMog Fx A
Ag)o] ~7} A g9 HolE= B3 Mor x FAFHUL . o] 49 3
time/div 2 A& W33 A A3sIHA Q.

gl =g oA 12C Hioly 27

QR 2zE 27) )5 AHgate] & 2El A 54§39 12C dlolEF

Zta w9yt [Navigate] 84 7] R A EZ —% Abg-ske] vl &

1 12C & Ned Has Rz A8g ol A [Search] #IIE 54,
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27 12C/SPI EclHE & A& |2

SPI Al =

462

2 7] oA &I AZEVE FE UL AED wHE 58 [12C A&7} 4
AGEH =AY £33 (ANEd 1 == AEd 2) & Ay
3 FIE FE U, ol 54 F hUE AYsaA L
ANE — =] 270 Hof] th2& A2} Z21do] st A& 25U,
— R/W HIE= FAJ8aL A" 425 7F 78 254y,
FA—A8e A FEo] o] AAY W& YT R/W

o= e 4y =
mre b
£

80l 2 — Ack SCL 29 H|E 3 SDA Hlo|E]7} &< 245Ut
EPROM CIlOIEl 2421 — SDA 2}elo A ¢17] B E 2 Ack H]E <t
EPROM Ao} vFo]E 7 1010xxx & 2t5Y ). .131 S .9
A E7|9L oy AXZEVE AAE H 1E1 A AE 3
Tyl (Start:Address7:Read:Ack:Data) —

A5 17 AR Z8 o X A 8] 7] 45110‘—5 &%‘4‘4.
dl e (Start:Address7:Write:Ack:Data) — #&l o] =& v E7} A X5}
A5 17 A EE2 o Ao A 227] TP S FFUT.
g Q (Start:Address7:Read:Ack:Data:Ack:Data2) — #l & o] &
EVF AX|5t= 49 26 HA| 28] o x| o A] ¢17] Jf’»ﬂ‘” < XLi1/13}.
I (Start:Address7:Write:Ack:Data:Ack:Data?) — =
E7} X5t A$ 26 HA =8 o x| o A 2A7] EEﬂ%] = &%‘43}
ol 2t7]ol o3k Al e &S "2l AH OI0IE &J|" 155 #Ho]x] dd&
23 AL

o m

rlr [El r&r

[Navigate] EtM 7|9} HAEZ AL-gof T3l 2FA|3F 82 " EFY HI0| A EFAH

' 79 oA TeE FEHAL .

-

a4

SPI(Serial Peripheral Interface) Al AAH & o A2~ 5 8  MOSI U
o]E , MISO HlolE] & Zg¢] A5 AZA% o}, 2 e =14 9 01741 A%k
A dgs, AFHon e As un e A9se Aow P
=8
AR~z E SPLAEE AAFES Agstelnl Aeld oas ool £4
Te AS AT ETE AL A L
1 [Serial] Al2I€S& FFY
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5 28 AT EJ)Z %2 SPI 29 W72 gy

Cl~Zn0l 2=

SPI ¢ Hlo A o5S Tl dyot

a 28 £XEJ]E FE U5, JdEY =BE &8 SPI A2 28 @l
AAE IS AEdyt
222 Ade] CLK #Ho] Abs o2 gy},

b A AZTEYE FE S, dEY =HE 5 29 A5 oA 1
s A,
AA A Aol tmde A | EYA F3S A3 A d t=
T &£Fo® AAEH ET|A gHlo] gy}

c 71&7] AZEI (4Y) E =Y A3 F 229 A5 oA e &4
oA & MElgy} .
ol S AR AT A AlE Y o] 1174 (latch) Oﬂ AHEE S oA
E Z243= AUy . CAZd 0l 327} gl”ﬂ , o] &9
Moo A dHE e =5 AFH Y,

6 S =7 SPI Master-Out Slave-In #HF& g4 t}.
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27 12C/SPI EclHE & A& |2

a MOSI GIOIE 2AZEFE FE2 2, d s 59 =
B gl AAd IS Aelgtyct . (Ags do] AX Agejebd A
AAIL )
222 A g o] MOSI 2hlo] A5 o2 AA Y},
b Mgt RLEIE FE U, IEY =HE =
dH-s destyc .
AA Ak do] gz AFREY | ETlA {73 =
&3 ow dAstH EA o] Hutt.
7 (Z4) MISO 22 E7|E =7 SPI Master—In Slave-Out W& 94 t}.

of
tlo
2
=
o
>,
)
e

SPI Master-In Slave-Out W7ol A v a4 dY ).
a MISO UIOIH AZEV]|E F& ta, dEY HE 58 F WA SPI A
214 ol gl AZH S g3y, (A8t AQdo] A A

glgba ANAL )

222 Ad o] MISO gf#lo] 5o 2 4
b Az A2ZEYE FE U3, dEF =B

dHS Adesic.

Q7 Aek @lo] t Yol ALHM , EA FBS HEF ALY vm
= &%z A4sH EelA dde] gudt.

ML
ot
Al
my o
w2

c XNQ ATEYE 23 dEF =HE ¢ MISO 2EHL t]m7Y 357
Aol FAITHE F(AA) & AaFyct.
8 CS AXE7|&E ¢ SPL A A9 wwE Y},
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SPI 3 A9 wlyrol A & I FYt.

a TYY INE 2ZEYE 59 o' 29 dA 7 Algd 2EH U2 3 A
A28 A7 E AJA] LAZ AT A AA S H AMSH = ZE
Aze AuFc,

s A AE(CY) sk, By H AH (~C8) Tt B 2 MBI 5

A9l BIOLR A3 F ol ER A RS edwanys 44T 5 9l

Ut}
ZYd AEE CS(EE ~CS) & A3 79, CS( X+ ~CS) A&7}
Sool A Ea (e EaddA W) o2 d3E o YEhvs s
TE oz Aoy A WA Z8 o X7} Algld ~2EHS] A WA F
go] Hyt
& d8 - CS == ~CS 22 EJ|E 7& thi, EY =HE =1
SPI 28 ¢ gilell AZAH AES Aezhyn) . &2 Ad e 2 (~CS
= CS) o] AHsoz AAHYT . doly vel 9 S Ak Ly <)
N &) FE G 712 gk Aok Fuk. A dolE AhelA 2o
ol 1 & 7t fashop P,
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27 12C/SPI EclHE & A& |2

Ty AEE BYOIReZ AAS A, oAz AmET AlZd &
2] glol A v EA e Feldk o 2] Y- T AEE YA
6“45}.

S22 ERI0LS - TaYel M 28 EHUOIS AT ES AU o
EIUOIR 2T EJE HEs ED wHE S8 QAZAFTg X
Eg A dolg HES 2] dell 8 4 §7} 85 e (A 3to] o]
WA 9Fg) ofoF 3= 4/\ A7 AR F )

EFJol 7k 100 ns oA 10 % AfololA A& 4=
Zde oIE ﬁ:ﬁEﬂe ‘i’i CAZY0l BEE :LEH—i,J
A A G E YEt =S WA

b Az A2ZEYE FE U5, dET =HE %Eﬂ A A8 Ms dA A
=
+

| Ome] A4EY | Ee7] 8 dug A O
gah =27 euo] Hyitt.

A9, 548 tholo] 1% olujeh AEd 415 A
I u A shel mARY

o
kA

SPI E8|AH
SPIAEE AAHS =S QAR a5 HAgste]d 'SPl AS &8 " 462 ¥ ¢
A

A 5 AR o], Lelg) o] A A Hiel A
WAshE dlolE AR EAT 5 AUk, A9 vole AL 4 ~ 32
LEEEE o

shal CIAZe0l 32 &dstetdd, = s, =
H

1E 38 @A BelE BolFe 2]

[0p]

s
malu
_YE
X

0
O, ot
o
rx
(Mg

= 7137] , tﬂ

EAH

1 [Trigger] EClHE F51t}.
2 EgA oA ERH S8 ATEIE FE S AQED =HE =& SPI
A7t HagdsEes Add €2 (A8d 1 EE Agd 2) & A9y
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27

)
@)
wn
Y

Im
o
N
o
HIE
m@
[w)
kU
n

Cl~ZYy0l &=

A=
OSI(Master—Out, Slave—In) GI0IE - MOSI d]o]E Az o EgAsI=

M
7
MISO(Master—In, Slave—Out) GI0IE - MISO Hlo|E Al & o E A=
%
E
E

4 _E_Oﬂ/ﬂ 64 B E Alo] & A8t 4= gl Algld
< 91E o 9 o] MOSI/MISO HlolE #xtdd FAg Yt

MOSI GI0IE == MISO HIOIEl AXZEV]E F24L o3 7|3 = i3} A 2b&
Abgate] O( S5 ), 155 ) = X(ZH 15) 9 HE @& 9H

=l
I
>
0f0
Wx
02
>
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27 12C/sSPI E2I A

EdA 44 A dolE e ZaoA %oz gAgu 16 052 7
Bow Abgshs 4% 3 WA AL o A7 A 4vES tehy

™ Holg ghe] YA A e Ao ASgyn.

'SPI A2 CIZ2= " 468 HIOIXIE EX0HYAIL .

ro

SPICIZE0 CHE LHE

SPI Ad Hax=

468

SPIAEE AAIES QA2 ~2ax 58 AAste W "SPI A5 83 " 462 7 9]
A

Jal

SPI EclHeg &2 'SPl ECIHE " 466 HIOIXl HAS FXoHYAIL .

0
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S
Q
wn
i)

m
o
3
He
fial
e
a
]
n

27

SPI A4 tlm=g AAstHH:
= o

we Ad gas e A

1 [Serial] & &

2 AE )| £2XETNE FE O AED =HE 5 JEo HE $8 A9
gt

3 HIE &M £2EJS T2 & dEY mBE =&
ZEoA dlolE S A w ARS-E = HE e
= ok vl E 941 (LSB) & A= sy,

4 tjz=EYole] o= glo] A HA] e A9 [Serial] & 7] & =2l #

yrt.
5 exgx~mxyL AR E Aeehd [Run/Stop] &8 / M| 71= = dlo]H
74 2 gz=siyr.
Ol #8222 OHHE ECIHI EUHAK 2= R, SPIASIHHR =4 24
SATII} S ECIHE Aldiol D Us 24 2 ASLICH. [Mode/Coupling]
FE/HEE IINE FEUS BE ATEIE =2 ElH 2EE ASHAM Y

o)
W
ol

o

"SPI CIZE GilA " 470 H o] X
o "SPI2IAE HIOIE SHA " 471 H o)X
o "2|AE0A SPIHIOIE &J|" 471 Ho]X
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nE

[2C/SPI E2lHE & =& [
SPI ¢

27

Ay T o X X
T ® &~ . oW . B
i T A 0% oy v 09
< W om T o & 00
22 o W T o= =
w HNOTOW g < H|
9l = o S oom Mo
~ = b o= gy M <
o+ ! 0 % dp L o Iy
O[T, = ) - B S = =
s = ¥ Ty g Tz L O
" = . J g o TRE R Kl
L oz W K 5w o Q)
S ST T A FR oy o <
i KEW Mg om WG T X
< EEod ome &g, f S
" ™ T Aop m ¥ g e I
o TWe Tm o owm ww o c
£ als "o o zm® LS
e wE o B g WD B S
ol T MR o i T E
3 i oﬂn T WOo®we . O E
N dg 2wyl ™ =vw 2 oz
& Mu o _%uuu g = ® o
i *rw TEmEs P4 0 3
. o Mo o N Ty T oAb wr = X
. off o DR NEIE -
W,_ _owaﬂ w O A-7r 7T E <] ,_mm
® RC R e N BB
it R F M Owao deop Wy wa -
7 Mo B . T HlH mhiE Ton SR o
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|2C/SPI E2Id & g (|RE 27

SPI 2] 28 dlo]H 4]

a1

FF

-5.853m= |FF 02 05 FF

-4.567ms |FF FF FF FF FF 02 10 4D 53 4F . 0o
C 0.0:

FF FF FF FF F 03 10 00 0O 0O i~ 10.0:1

FF aa

1.763ms FF 0z 05 FF

0z 20 21

2.945ms FF FF FF

SPI gl =Hell&= 23 A7 4 ool thi3 22 do] 23 s o gl5U ).
« dolE — dHleo]¥ Hto] E (MOSI % MISO)
delojx7t HEd dolgE EEMor Fx FAPUL. o] 45 3
time/div A& W31 thA] A Pst4 Al L.

2] 2B o] A SPI "lo]¥ 27
eARxzE Y] 75 AHEEte] B 2Eolq 54 -39 SPI HlolHF
Zka mp7) sk = 9l Yttt [Navigate] EM 7] 2 ﬂEEO Alg3te] nl7)H @)
S 9 5 s
1 SPIE AlE)Y fmE RER Ay
2 7] vyol A 2| 2ZESNE FE oS

A= AL EX(ANEL 1 &

3l AFefoll A [Search] &#J1= FE Y},
EP =HE 57 SPI14l%7 ¢4
2) & *%E"?:ME}

il
2

i

Keysight InfiniiVision 4000 X Al2lX QA ZATDIT AIE A A 471
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MOSI(Master—Out, Slave—In) GIOIEl — MOSI Ho|H & 2= 7%
MISO(Master—In, Slave—Out) GIOIEl - MISO H°]E] & 2= 4 -
4 SPIHIE 27] H|§Fol A YE AT EF|E ALE351o] tolg Zhol 3% =
TE ARSI, YA 2ZETE AFESE] 16 15 #he 48 F Y.
5 OIOIH &AZE7|E F& v 719 = tist 4AE AFE-Ste] 16 215 H o] E

A EEY

A4 AR e AN B 9% JAAUT. T i o449 ol UE @
S AW YIS FFEEES F7HAIZIAL o] A wolol = 4GS (X) &

A=t t.
ol 7)ol tfsk AA s Y& "2l AH HI0IE " 155 #Ho]x] dg&
[e)

AL
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23

Keysight InfiniiVision 4000 X Al2|X QA ZA DT
AN 29 A

125 E27% 2 44 O =

~————

12S &S && / 473
12S ECIHE / 476
28 &g C2E / 479

[

28 249 9 AY UnE §4L 2ol ATt glolof ALg Fhs g,

st B0l oLt 128 A& HARH C2EE == USUICH.

12S(Inter-I1C Sound B Integrated Interchip Sound) 21 &5 A4 s8d 9
AZ23x 5 Y 28, 9= A9 | A4 doly gkl A4 v, o8 Al
T AA At HE S XY}

KEYSIGHT

TECHNOLOGIES



28 12S E2|H

474

o

8

a QAR TT AU HAE Y FA e A5 AAFU.

b SCLK, WS H=+= SDATA &~ E7 =
483 Ade Hegyr).

c AYHE YA £TESS FE G, AEY wBE B A5 dA 2
o elme AE g,

SCLK, WS, SDATA 21 5.9] ¢l A gk o8 x

A& =8 ¥
7 Ak eMe] tmde] AgH ol EelA F3o] AEd 4
A2 230w AgHW EelA de] Pyt

22 Ad o] SCLK, WS, SDATA gf#lo] %o 2 A=A},
6 olal @ g=/9= 72 ¢ 49 s uFs Solzhy).

7 HA A AZEYE B2 2SH A T4 fHFE 91 A4 AA-E W2 74
o] WS, SCLK, SDATA 21357} ZA1E =3%7} UrgE% gyt

RIE JI| £AZEJ|E FEUY . JEZ »H
A7l f= 2715 dAAHYY 4 ~ 32

9 U AEXETS T = 2o H2E o X9 541
7] 1= A7 dAAHAYY (4 ~ 32 8] E ).

1088 22 E7)5 F& 0L dED =8 E 59 Y31 volg 4%
(SDATA) A4 2& Ae3uct. o] E37F AR&-2 Aol whel WA
AUtk
EE IE — 72} AZolA dlelE 9] MSB 7} A A% a1 LSB 7} el 4
Y. MSB + SDATA @<l WS A 8ke] o] #] o5 1 8] E &3 H ol
LEbE U T

\ t\
>
0f0
Wx
02
>
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c 28

kU

128 Eclg & A& 0T

: LEFT CHANNEL RIGHT CHANNEL
SCLKﬂﬂﬂ_ﬂ_ﬂj U‘Iﬂm FLI_UUUU UL FL

"—" ONE SCLK CYCLE —
SDATA oTi 2] | [ T2l ]| \0\1\2\ [ Tn2lna] ][

2AZ FE — WS 23k o Aol A Ho]H HdF (MSB 541 ) o] A& (
FE FAo] HgEE 1HE A4 glo]).

; LEFT CHANNEL RIGHT CHANNEL \
' ) ) ) N
1 { /LL
we | ) )H
JM inEninEn] MM L FL

soata {0 A 2] ] [ Twalwil | [ToTaT2] ] [ Iwelni] [
MSB LSB MSB LSB
REZ HE — doJH AF (MSB $-41) o] WS ] A3te] 2 &% AHdEY
o} .
LEFT CHANNEL RIGHT CHANNEL

ws ) ¥ 1! ! L

SDATA ((_Tof1]2] {{ In2[nt] [/

WS B8 A3 EJE & U, JED B E 52 WS 250] 9% ks
S2% Qg dolg s Yehl =S & AQX degrt. shve] mgrt A
SAp AEle] whek gy
WS 28 = 81 i — % A el WS= A gl tf S5k 28
A HolE = WS= Foll flefut. WS &&= 150] ez ze) 7]
WS 249yt
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28 128 E2lHE ¥ AE (D=

: LEFT CHANNEL RIGHT CHANNEL
SCLKﬂﬂﬂ_ﬂ_ﬂj U‘Iﬂm FLI_UUUU UL FL

— " ONE SCLK CYCLE

sowm T T2 el Lo Tl [l

LEFT CHANNEL | RIGHT CHANNEL

ws_ | il Ll | )‘J
scwfmmwmmmmmm

“— ONE SCLK CYCLE

SDATA [ol1[2] | [ Tn2[n1] 7/ \01 12 | [ n2na] [
MSB ————mmmimmmmm LSB MSB ————mmmmmmmmm LSB
12SCLK 2O LAY EJ|E 72 U5, dEZ =B E &8 HAE O X4
] ]‘37}3 o=z 31%5‘ SCLK oA & A5 T 517 Foll A Aegdy}

[2S EZ|AH
PSAZE AL o2 axE AAste]w "12S 4SS HF ' 473 o]
PSAZE AARES SARAaTE A3 Fol= vlolg gtol ta) E7
1 [Trigger] Eél?-l% Ty

2 EgA vlirel A ERlA 22 EE FE v AEF
hHsgsEs A9 SX (A 1 e 2 %

GI0lE
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12S E2lHE & 28

s
ny
[w)
kU
n

dialed

4 QR AXTEIE F

&
% Y olUE B 5
=% Augd,
5 2l AXE/E FE o] @4AE A
28— AT Ase TAR A9 A4 2
A EdAY UL
2N WS — A4F A= e A=A ARG

2O RS — g dolE sk AP gk 2 o] 2eAY
ek,

202 — Ade dele 9k A gu 2 A9l EdAY Y
o

B W — 3 5 ske gls dEste] EYAYE WHE AA U
e 2 — T 2 ske ghe st EYAY A S HAE AAE
U}
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[Mode/Coupling] 2E/HEE IS

=
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2 .« "SENT C|ZE G4 " 523 o] %]
"SENT 2l AF HI0IE A " 525 #H o]
"2IAE A SENT GIOIE] &D] " 527 Ho]X|

SENT t]zE a4
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32 UART/RS232/422/485
EeAY 9 A oz

UART/RS232/422/485 415 && / 529
UART/RS232/422/485 E2IHE / 531
UART/RS232/422/485 212 CI2E / 533

UART/RS232/422/485 EZ]ARY 2 A4 3= §AL goldlart g4 3y
o] AdHFUTEH.

UART/RS232/422/485 A& A A
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7 HA PH 22 EFS F8] UART/RS232 Bl 74 o2 dutt.

g stehiHE 24

a
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Egsle] 9HIEQ] Ao A&, 9 A (i) v EZF1 S F-uk
YT, X743k dlolE vl E X519 8H|E (9 WA (4aL) HE A

9] ) ol A&grt.
Rx 0: CIOIH fDUT H]O]E% =9 o7} AT HE (WA HE) =
Eebste] 9 HIER]D 9o AT 9HMH(73J,)H]E7}001 7St

H5Uo . AT Eﬂ o[¥] Hio]E= FH3he| 8 HIE (9 WA (7FaL) W E A
94)01] Aeguot.

X X: OI0I& — DUT dlo]g $=2] do]7} i HE (9 HA HE ) &
Ef}fﬁw 9 HIERD -0l ARSI 9 WA (A1) WE grell 381
o] 2143+ dlo] ¥ H}Ol E 25Uy A A E dojE vlo]Ex= 3 8

HIE (9WA (AaL) B E A9 ) o A&},

— W& A el AR e EE Ve R

QERXIE=ETX Q8 — RE 9 HE 251U},

o] gl 3t7)ol )3 A S &L "2 AH HI0IE | " 155 #Ho] A& H=x3}
AL

[Navigate] &4 7|9} AEZF A& dlgh 2pAg Y] 82 " EFS W0l A EFAY
" 79 Ho| A= zlzeo

_,d

>,
>,
to
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33 USB 2.0 E&]AY 2 A
=R A

UsB 2.0 &8s &3 / 539
USB 2.0 EclH / 541
UsSB 2.0 & C|2E / 543

USB 2.0 EgAY % AY tjxa= S4L golal~7F A 3)E o] 5],

USB 2.0 213 A4

USB 2.0 4135 A =S QAR AT E A5 eH

1 [Serial] Al2IZ S F5 U},

2 Nelg 22 Ey S T2 dEF =8B
Algld 2) & AEE g, AXE

= A3
& (1.5Mb/s) — 4= dl= 228 270 48
Z0 (12Mb/s) — H2 = 2218 270 J&8

offt
[kl
fru
[z

i)

1= (480 Mb/s) — =t
olF 21 YL fo Yo} e
48 A< 2 HY) SRk A

g4
5 88 AXEYE 58 US

oS RN~

KEYSIGHT

TECHNOLOGIES
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33 USB 2.0 E2IA

o
o
A

e

o
l

In

6 D+ X D- A3 (A& 2 Ao &
a QAR2IX ANLDS H2E g A ve] Al

b D+ AA HED- AA ATEYE T2 F B wHE B A5

i
Kl
Ay
oo
2
1o
oty
[>
-
_QL_"
>
i
of
1o

Qe A9 Aeg,
¢ MYFHE YH ATESNE FE UGS, AEY w8 el AE 9A A
o elWe AEgn,
A A ABe tmge] ALE M, EeA 53 A AP U=
= 2zow A4sd 297 dde] Put).
7 S @IS FEW USB AES =g @ =AY g f40] thet
Zol AE oz A4HUT
E

D+/- &2 Ak 1.4V
D+ /- 2222 522 A : 1.0V/div
D+/- &2 2 @341 0.0V
T A 5 ps/div
Ho &=
D+ /- &2 QA 1.4V
D+ /- 222 2 2A1d 1 1.0V/div
D+ /- 252 Q4 : 0.0V
T3 ~A Y : 500 ns/div
g
D+ /- &2 QA% 0.0V
D+ /- 222 522 271 : 200mV/div
D+ /- 2 42 Q4 : 0.0V
3 2A1Y : 20 ns/div
24 b3y AR
EfA Re: dA S435tE AE s
USB Eg|A 2= g5 2]zt
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USB 2.0 E€] A

USB 2.0 E2lHE 2 =& C|BE 33

kU

BIH AxEs 2 e 5 ) dEd wnE A 85l g4 o4 USB

7l 9 F i oM EE Melgyr}) .

SOP — 3! A& — 371 o] A] & R Eoj A F7] v Ed] Eg AU (A
£ g A x| vk &),

EOP - IH2! & - EOP 9] SEO H-¥# &l EgAIYY (A4 2 )

SET )

YAl BX - H27F 3 ms B LA 59 75 AdElold EATYL (A
2 g A £ )

MMM - 10ms & 233 75 AHE T2 v EGAITUG (A5 E FH

o) S=Rb e ).

W& - SE0 ©] 10 ms & 23hshe 2 AU (4% 2 Av) Suw
).

E2 2 - A4E WES T3 B2 970] A HW Eel AR

GIOIE! TH3! - X 45 W) &< E3kahi vlole 7o) AW =A%
Y},

BMEAIOIT W - ARE &S Taahs Aol sj2lo] pAHw
Ee AU,

S W2 - A HES Edehs 5 7o) A A EYAFEUT

LE QT - v 2 LF IV AAEW EYAFU .
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33 USB2.0 ERIHY & = [T

542

KU

PID2F - 3% §3 =71 A4 d=of dx|ehA] oW E AL,
CRC5 2% - 5 H]E CRC 277} %Xlﬂﬁ EgAdYT.

CRC16 @& - 16 H|E CRC &.77} A =W EZAZYL}.

22Xl 2B - 1/2 8 E A7 Yol 2 7] Asto] wrdstd Eg A},
HE ABHE 2T - 67 o] A&3h= v EZF A =W E AT YT (
Ag gl Ao SEe Rk ).

SE1 2% - SE1 9] 1 HE AI7tET 9 EgATUL (A5 2L HAY £
Toll vk s ).

4 EZ2 2!, IOIEl I, HEMOIT THA! == S+ WA EA x4 49
Al

a PID £ZEZE Feld A9e 97 F90 Ug 95k 7 D S A

=

16 &l = 2 &g o] ~E A Y.
o] AXEY|o] A Ygo] AeNd fmE tyAEe o] 7]Fo] J&FS TA
T gEte 28 FERHAL

c HIE 22 E7E FEUt

d E]SDI}S HE HgpollA] | B A EYE oA AAT EYA ghs A9t

USEHIE Hiw

= #HHIE

Data 4 Set all MNibes

T

e YA AZETS ARSEA ghe AT

USB HIE W7 £EE7] ALgol e AAT 8-S neld, Y £2E
7% e AZ FAFE W Eg Tl EAHUG

0l HFO2 OHEE 2| QOIXX L= 22, USB 2.0 A5 HSY L2

QAU ADEI} KIS ECIHE Adiotn Ues A = USLICH.

[Mode/Coupling] E': [ HEZ JIIE FE US RE ATEIE =2 ECIA
Q.

DEE HSHAH YBOZ MHHAA

\ t\
>
0f0
Wx
02
>
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usB 2.0 Eclnd &

e
ny
[w)
kU
n
w
w

USB 2.0 Al2IZ CI2EE EAIGIZE "USB 2.0 24 C|ZE "H43 HIOIXE &
Aot AIL .
USB 2.0 214 fm7=

USB 2.0 255 AAES 22 ~2a28 AAste|d 'USB 2.0 s &5
539 HolA TGS FxRHAL .

USB 2.0 EcIHE £&F2 "USB 2.0 ECI1 " 541 HIOIXl &S F X3 AL

USB 2.0 A1¥ ta=& HA4stl¥:
1 [Serial] &S =¢8] 214 v=

[
=,
=&
il
b
>
]
<
o

ARIZ C2E Hiw

diole 212

1671

2 OOIEH JIZ= £2ZE7E ¢ g32E dolg7t BAHE 7116 A, o]A |
ASCII =+ A7) & Aggy
3 gz olo vzmE o] TAH A &2 45 [Serial] HE 71E 58 #

4 AR5 7F A E ek [Run/Stop] &8 / Xl 71& =2 HolH

Ol 2822 HEE E2IHI 2HXRX = 2R, USB2.0 43I HE =d
QAZAIDII} IP% EIJ1 2ot U= A = UASLICH.
SE U8 RE AZEJE =4 EclA
Q.

[Mode/Coupling] 2E/HEE IS
PEE NS0AM detoz dAFBIAA

>.

|2 E A" 544 H o] X
|AE OI0IE & " 546 #H o] A
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33 USB 2.0 E2IA

544

2l 9l Xy [|3C

o =< T e

"2IAEOMAM USB 2.0 CIOIE &D| " 547 H o] X

USB 2.0 f]Z = 34

A ™ A W A A A T

it e W R WYLV LN W g 0 g

DATAL 4 00 02 Q0 00

EZ A7 (SOF):
PID( =24} | "SOF")
PID Rl (FAEZ 3¢ =4, o7 A A w3y

TP (54) -2 HE
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e
ny
[w)
kU
n
w
w

usB 2.0 Eclnd &

CRC(fras -5 vk, 5 7hA] Al #1ha))

« dlof¥ =3
PID( =24 | "DATAO", "DATA1", "DATAZ2", "MDATA")
PID A (FEZ 45 =2t , &7 74 A w7H4)

dlole} (§14))
CRC(HET B9 SHeba], 5 714 A W3ha))
R EEE

PID( =24 | "ACK", "NAK", "STALL", "NYET", "PRE", "ERR")
PID Sl (FEF B4 =2b4, 07 27 Al w7kA)
c T EAAA B A5
PID( %=&4} | "SPLIT")
PID S (FEZ 35 =4, &7 724 A w3h4)
FH Fa(F4)
SC(HA)
FEE (F4)
S&EIU(HEA)
ET(+4)
CRC(FaT 45 detA | 257 7] A] ®3hA))
PID 7} ghel glojA o7l fd& & 5 fle 45 e vholE
AU

rlr
N
=
o
fu
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USB 2.0 2] 2~¥ glo]¥ &4

FID Addr Endp G0l
00 FF FcC 00

00 0oz oo 0o

143.1us

165.5us

P A e P Y i e

DATAL 4 0O

* PID — PID 391 gko] AA8h4] @& 725 PID = Wb o2 gAY .

+ Data— Hlo]g 3§71 €] dlo]g Ti= SPLIT 379 o I = .

e Fr— Z#¢ -SOF 79 2o HE .

- CRC.

e Errors — "PID", "CRC5", "CRC16", "Glitch", "Stuff" &=+ "SE1" 2./ . &
5 YER 7] Sl El vl o] kA QJu T

Ao 27t A5 dolHE 23R A FAFEYL. o] 45 5%

time/div 44 & W33 thA| A s

of,
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c
%)
vy}
no
(@]
[m
o
S
o
Ho
A
e
a
kL

[n
w
w

PID 7} 3o gl #7 638 & = 9
FAol Huytt.

o

A% @y grEe WRe 7

2] ~E o 4] USB 2.0 "ol g 2H7]

oAg Az 3] 758 AL&Ee] 2l AE oA 54 3¢ USB 2.0 o]
2 3tu g 5 95U [Navigate] B4 7] 2 AES S ALgste] v17)

USB 2.0 & Al2]ld Ha= Re2 AEg FejolA [Search] #I1E THU

o}
2 27 w¥ol A &I AZEIZ FE2 UL dEY B2 E¢ USB 2.0 A%
ZFOEg s = Algd €3 (A9 1B AlEd 2) & A8y,
3 37| vlipol A RIS F& v, ol 34 T ShE AEsHAAIL .
E2 M — AAYD H&S Z3sl= EF 7S 54T,
|5 L sk ol 5y,

CIOIH 2! — A4 &=
RO A — A AE W

S I3 —AFE HES £dstes 55 @71 S 25U

QE LRt T2 2FE FHUL.

PID @F — &<l =9} dAstA4] &+ 3 Fd d=5 54t
CRC5 28 — 5 H|E CRC £ #= #HUL}.

CRC16 28 — 16 H|E CRC & F= Z5Ut).

22X 2T — 1/2 8] E A7 Ylof] LAt 2 79 7

-
[
il
=
Ify
Lr

HE AT 28 — 67 o] A&t v
Srol gk ).

SE1 @8 —SE1 °] 1 HIE A|7tR T} X2 golayh (A< 2 o &
Sof Rk ).

dlo] g 27)ol )3t A S &L "2 AH HI0IE | " 155 Ho] A& H=x3}
AL

.

[Navigate] S44 7|5} A= Abgol ek AAT &S ' E1e Bl0| A A
REERRERECRRES
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Keysight InfiniiVision 4000 X Al2|X QA ZA DT
AN 29 A

34 USBPD Eg|AH % 4 <
= S R

USBPD &5 A& / 549
USB PD EclHE / 550
USB PD & CI2E / 552

USB PD(Power Delivery) Eg]AY 9 A4 )zt AL golAA7) A3
o dFYrTt.

USB PD 4% A4

USBPD Al3E AASIEE QAR 27 X2 HA5HH
1 QAR2FE QYIS H2E A A o] Az AZ2guyct
old 2 IS AFEE § HU
2 [Serial] &g +54t}.
3 HE AYEYVE FE UL JED wHE 8 d3l= &5 (Fd 1 2+ 3
d 2) S Agst g A EYE A 58 =g 2484
4 RE ALXEJE FE S USBPD & Adgdyth

KEYSIGHT

TECHNOLOGIES

549



34 USBPD E2lHY & =y [|2E

U ATEINE FE S JdEG HE ¢ A5 gdA Ak PAe A

USB PD Eg|AH

550

USBPD 45 &
549 o)A AL Hx

[e)
USB PD(Power Delivery) 7} 219 W tf]Z= & shuz AE g o] 9low
USB PD Al 3o A Eg|AE 4= 55U,

USB PD Eg|A 2718 A3t

A

olt
o

o g
]-o

12

AZx232 5 dAsted "USB PD Als &3

s
a
=z

.‘_4

Al

[Trigger] EClHE FHUT}.

=g A HiolA EBIH KY 22EE FE US 9
USB PD 59 42t (48l | 2e 44 2) &

A

Doy AR —

EOP — 3|7 &5 Al Eﬂﬂ"?‘%u}.
SOP — Sync—1, Sync-1, Sync-1, Sync-2 £419] Hglto A Eg Ay
t}.

1SerP' — Sync-1, Sync-1, Sync-3, Sync-3 &A1 9] H3tollA EAY
SOP'" — Sync-1, Sync-3, Sync—1, Sync-3 A4 9] fstoll A Eg A
e,

SOP' CItH — Sync-1, RST-2, RST-2, Sync-3 =412 HgelA Ed]
At

SOP" CIH — Sync-1, RST-2, Sync-3, Sync-2 =4 <] gl E
ZAZFU.
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Keysight InfiniiVision 4000 X Al2|X QA ZA T

USB PD E2lHE L =& C|BE 34

kU

StE M&X — RST-1, RST-1, RST-1, RST-2 &4 9] oA EgA
Ayt

HOIE MEE — RST-1, Sync-1, RST-1, Sync-3 49 H3olA E
HAFU.

CRC 28 — 277} 32 H|E CRC olA 712 w] Eg] A ).
TPIHE QF — 0% 19 AZ HHE = 64 B E A 2oA 277}
A2 =AE EYAFUC.

I g — A&7 A2k 16 M E gholl A E-l AT YL},

o] REA = F7F £AXE 7] 8 AMESle] ER|A REE F7t2 AT
T AdHYT.

4 I L8 ExA Rur AdgEo] 9l od GIH S8 A2 EJE B¢ 23
e Ey 8-S A9y,
RO ALKl — Ao WA A 73 (ele]g A 0 7) oA E&AFYTLE.
HAIX S8 ~22ETE =Y Xﬂoi HA A& A3y o).
CIOIE BIAIXI — dlo]E HAIA 53 (dlolg 7iA] 170 o)) oA Eg
AdUG . HAIX R8 AZE7|E 58] doly fAAE A8y,
ESXE WAX — 2E dWAIA] 8 (HE 157 A ) oA EE|AT

Yt HAIXI o . EE?]% =1 i}ﬂ tlo] ] wA] ol
gt — A&7 Ao Sl ghell A EgAGU . D
A AAE ARG 6 2ZEE =8 @S 48T,
5 ol W& EgA Reg AHetd b3 o] EgAE 7l A4S -
0] = oI-X-II|./\_LE7] ].‘Q_‘E;l/“t (ﬂép”]:]..

AA -
s — EgA Ug 571 g2t glsy.
SOP — E&| A7} Sync-1, Sync-1, Sync—1, Sync-2 <412 3 ghol A1t
AR o} |
SOP' — E&] A7} Sync-1, Sync-1, Sync-3, Sync-3 4] ¢] Falo A ut
i g m e
SOP" — E&] A7} Sync-1, Sync-3, Sync—1, Sync-3 412 F ol A
qF AR o

=
2 Ag g,
E p—

A
Eazess

i
L)

Ol 8o =2 otEE EC|HII XA 2= B, US
QAZAITI} XIS ECIHE AdeID Y= ALY &=
[Mode/Coupling] E':/Bina' JIESFELUE BE
DEE NSHHA Letez 8FGIMAL .

kY
I
>
0f0
Wx
02
>
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fed™ "USB PD A& CIZS " 552 HIOIAI H&E2

> O
A

I

=
kY
n
I
ttl
a.

USB PD #A1d¥ t]51=

552

USB PD 252
' 549 Fo]A] Tl S FEPA L.

USB PD EclHE &2 "USB PD ECIHE " 550 HIOIXI HE S &E3HAA
Q.

USBPD A4 t]z=E AAseH

1 [Serial] M85 =9 A4 da= w8 FAFUG.

ARIZ C2E Hiw

EE
USE PD

2 HzZolel tmE ghele] EAHA & A5 [Serial] 2 75 = A
Yt

3 oAm Az} AXH Aejebd [Run/Stop] A& / BRI 7] = =] Holg
A 2 gz=gyrt

Ol 8oz HHE E2|IHI EHAIA = 82, US
QAZADTII} KIS ECIHE A6t =
[Mode/Coupling] 2E/HEH IIE FE LS 2
DEE NS0HA etez 8FGIYAIL

9 & FS AHEsd SHE dolgE &4 g 4 sy,
« '"USBPD CI2E 8iA " 553 #Ho] X
"USB PD 2l AE IOIE] SHA " 554 | o] X
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2 xaC2E 34

5GHz 1.00
|

USB PD EclAHE

100.0usf

10.0:1
10.0:1

SBAY1DFO

« SOP=( 7hghAY)

o HWAA Y (=)

o E WA Y (=)
« doly (a4)

« CRC(=4)

« EOP(3h&gAy)
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dlale
SNE/UFP/GOODCRC. . . 46B50097

SRCIDFP/PS_RDY: e 02142151

SNE/UFP/GOODCRC. . . AFDALSAZ

WVENDOR_DEF: 104F Dizzover Iden... [SBEA71DFO

GOODCRC: 0141 DFBCSCZD

WENDOR_DEF: 514F Discover Iden... [E30693FE

USB PD 2] &~Hofl= 15 AlZE
=z

GOCODCRC: 0041 AGBB6CER

o 0 0 Y AR U AR R FRERR VAR 1A U A AN (RN AR S U8 111118 110 G111 i g

A A S T R e e 1 i R

DFO E

ORD H & — =24 4
o] — &t 3 2 Ak
tole — dlolg g & H| A]X]
CRC — 16 A<= 3t

OF — AR OF FIY BAGE 24D @
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Numerics

1MEOIEA OIulE—iA 87
10 MHz REF H4H , 63, 365
168 25 HAM , 245
16 &4 BA E21H , 185
2 &= 0Ol ot ol , 404

2 &= OIOIE , &40 Gl =22

&, 404

2 &= |3||O|E1 (.bin), 400
SOQO'HIC‘“\ 87
J

24 EEE:R E21 , 222
DI-Aljl

2% 2 Ood FFT( XE), 105

2t Ml 40

jl— , )\'IEH R 42

HOIELIO! 1P, 357
HOIE , FFT, 105

23, F04 S€ =24
(FRA). 310
DS 2, 229, 235

D= OB IE AY, 363
D=0 =01= M, 219

o ™

E<
1
«©
~

foh = HI TP Ty o
Im |l
&S
I8

E R EO0H O IY Y
Moo

=<2 qnon

Keysight InfiniiVision 4000 X Al2l & &l 2

wH, 373

w3 2ot AR, 62

-4 AZEJ|, 357, 358

-9 &t3H EE|J1, 211

&I, 226

78 88, 409

el , 135, 136

e AFSXH QB HIOIA A0
, 66

Jdele By, 161
Jele g€, 161
Z2Hel S4(NFC) EalHE

, 189
=clXl X, 230
22l Xl EEIJ1 , 180
2 =4,
JI%&',EPZ E*AHDI 332
JI2J1 EelA, 176
JIE 10 Xl== é‘#, 16
& s BE, 365
JIE ZeIE | Itd, 361
JIZ OI0IH , CAN, 414
JI= OI0IA , LIN, 425
20l AZEJ|, 339
Z0l MO, 340
Z0l, AM H=x, 329
Lol & =, 97
LIOIDIAE MEE Jel, 225
LIOIZIAE =0, 111
LHII— EODL 65
UE 43 —_r“H Itctole , 381
UESRZ &5 #d, 392
HERD &5 "Wl&4dst, 392
UERA Zely o2&, 351
UERKZR, AZSHI|, 357
LB dE ) 141
EE dH I, 40
LO0IZ WA, 219
SOl= It 2| &4, 315
LO0lE, D=0, 219
L0l , M=1t, 218

ADI AE HYA

I

o. o

Mo I
m;og'ugg]
0 —

[HCAT AP
opop

0" 00
<
o
w
@

@

0
3

= OIE o g0 A2

Jl e, 360

&, AR EClH Z2E

=2, AN, 246
thel, Z22, 89
el g, 95

chol £, 43

e St BH =8 &=,

E

221

119

e =, 376
o= Hat,
foi= “Alj“a”na' , 237

=
ool B4, 96

S Bt (MEHl), 239
B = N 46
G2 2 S

S T Ax ol
GIOIE MZ, 335
GIOIE M& Al2H, 341
IOIEAIE , 393

=, 2A3T ) 226

_'.:_—_r1 2!, 45
Dl— jl
EEE LHXI'
=gd E'Dé 358
= —_rll\}°F 410
S| AFZ X QIEHIOIA L 2
E8Y, 66

0z

, 326

)

S0l MBI QU0 , 48
SO BA | THE B
S DNS, 357
F2 92 3, 41
EER R
., 333

I ME (N2820A Z2E)

, 259

P
=

i
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FEl AOIZ2 =&, 272
=El AHOI2 =8 EdiE=, 123
St A2t 8828, 236

o

ClaZdiol nd, 378
ClAZ2dIol 0E, & UAZd
0l ng, 378
ClAaZal0l 1M, 161, 232
CIAZdI0l 4 Hl, #HE CIAZd
Ol &Ml , 378
CIAZdlol 31, 42
CIAZd0l, &M, 161
CIAZd0l, 43 NR EE
, 157
Claselol, 29,
ClAZd0l, X4, 159
ClIAZd0l, s, 64
CIXIEIOIM &, 240
CIXE A BE ) 142
CIXIE A (DVM), 304
CIXIE e, 140
CIXIE HE ctoldlA =Jt, 400
CIXIE HE 0w, 140
CIXIE Mg &, 141
CIXIE e <X, 141
CIXE HE &=, 63
CIXNE HE AEE, 44
CIXE HE , 22 YA, 140
CIAIE e, U4s AL, 137
CIXIE e, 3I1, 139
CXE e, 229, 145
CIXE e , g483, 400
CIXIE 31, 44
CIXIE HAl, oid, 138
CIXIE =25, 133, 145
CXEg 222, JOIdEA, 145
cte, 167
cte 2tolEeial, 171
ctd S5, 171
et 2 HAE MYUM 2E
, 170
ctd , 2tol=diel MeEd , 171
ctdl , Xts &0, 170
ctolEeiel, o+, 169
ctol 4l A, 396, 400
ctol M2, 34
@I otg gM)| &4, 315
A ALOHOT AFE AL QTEIHIOl A 2 bt

=2 I:C>CH—y 66

clAIOHO] & & THE 2HBidl0l, 48
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gE EclHY, 194
HE EA ) 269
dg, EclA, 174
Z£E, 343
SWHA ZH S, 118
SN HA M EH, 12
28 HA M EH & A4t
, 124
ZA HA EHOI
2 HA Bl
, 123
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