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# UNDAUTO TIERIMERDESNE T ' MANUALDEIRS

EEGER
HMEUSARTR—XZ -2’ ORJILDf=bD T L — LA InterFrame Setup
vE—JBEtEvhcT7 YT
BEICKIMB T+ —<vhD2#RH (CLOCKEDATA) U7 )L Auto WEGIE]
F=IESIMENDNDIENBIFTT  CHUF—RRICUSART EFE
FNTVEY, BEBINIABKLOTI—REyhrZvrh' s InterFrame Time
T.Interframe Message Time SetupZ{EFL. &L/ N1 Ne 10.00 us

1DDAVE—ITU—AI"NTYME" U BRI RILFINA T
—LAPOFED/NA MIBOVU LT —I TRIAT D EHTEE
T9,.,ZUT.SPI-CUSTOMZERUT. (BFR7ZE4< DByte TId 1R
< TEIFFramesLTCTFI—RIBIENTEFT,



SPIbus TD& &U'SPIbus TDME

EE

Y—ABKIY Clock. Data. Chip/Slave®y/— 2 7%5E4R (SIOP. SSPIF 1 7’ Tl&Chip/Slave DR EAE) o

JORJVEE SPI9 A 7 (SPI. SIOP. SSPI. SPI-DDR) Z3%#R, SPI 9 7. CUSTOM®B R TIAE,
SPIZTzIESPI-Custom®ig &, CPOL (Clock Polarity 0F7z(d1) &CPHA (Data Polarity 0F7zld 1) 23R (SIOPTIECPOLIF0ZFT=E 1. CPHAIE 1. SSPIT
[FCPOL=1.CPHA=1,SPI-DDRTIFCPOL. CPHAIFEIRCEFFA) . DATA = MSB F/zlE LSB Z5%R,
InterFrame SetupZAutozfzldzManuallSEIR,

MU ERE

T#—Ivhk 1OERF T 2ER

NUAERE 5DMDSPIE—RIZHUT.MSB/LSB. AL—T LI DB ICHH05T . DATATRIAH,
InterFrame Setupla. CHIP/SLAVE SELECT{SS (SIOPZETzIESSPI) A WMBEICCLOCKEDATAES ThUAZENFOND LD 70O0vIEwNED T8
RAREZ 1——E& CREI D ENTEE, @E. InterFrame AUTO DT T#IUNTHD 4x DEYNRTTHTIH . CNFERDEICRET DTS
ANEIEER

DATASRE 16
F—INANE =0~ 12 F—IFZTILCEZRI D EHTHE
ER 0.1 XDEBDHEHEDE T1~96EwNE TR
T =9 INF—2(F.12Byte/96bit DY —4— >V ANDERDMBNSBIIAT DL IICRET 2T EN T,
SIOP. SSPI. SPI-CUSTOMS A I Cl&. 7L — LABRREEREDI B, MUKW, Chip/Slave SelectiESHBRWEE THT I—RHOlgERLS(C. 70OvIE YN
BOBERARE A 1 — D ER T DTENTRE. BE. InterFrame AUTO DF 74U TH S 4x DEWVNRTHHTI N 10 BETOEEDEICERE
TBDIENTIEE, Fe BHD (ERTA T D) SPUNA NI YNEERDSPIT—I INA MD5132 1 DDRVWXA Y E—I/\wi —J(CEERT DENTE.ZD
FICERK127—9 N4 MMeNUBITER T DT ENTIEE BI) o

DATAR{FERTE <=.<.=.>.>=.<>.IN RANGE.OUT OF RANGE. &Ffzl& DON'T CARE

EvkL—bk AR HEKR25Mb/s ((REIE) -
JOvIESHhSEERE

NUAARD FROT7FOTF IV TIF VAT ABBMSOIZIFIERIE) EXTATIOWV I N,

J0vI&l&Chip/Slave SelectZZEXTICASIS BT & T EATIAER P 07 Fv 2 R)VEHEiN S 5 EH AL,

FIA—R+Y—FighE

T#—Ivh 16iERL. 23X ASCI
FI—RERE BREEERINE., T74)UNE Percent amplitudes
F3—RAA BO7FOTF v IR ABUFEIFEEN — A BLOCERDTII IV —R,

I0vIFvIURIERRA ZICLTE, T—5 DT I—NITHE (@ERNEEHRD) -

FO—RiERE

—EBICHRARADDNAZET I—ROJEE, Fic. (FI—NERfGE) X—LRRB TR

R By DATANA MDAZ—O—REKR.
FI—RBERIG. A LR—RBREICEINTA VT UV TV NTEFRE R
F—2 VD&, BARAMEEOTONIIVEET I—ROFI—REHRE 1~ 20T BRI T1 DDT —TIVICERTR. BRSNBIERIG A VT VIR IA LRIV T ZFD
TIRAHR—k ER-TIOMNIIEBDERCTT. T—TIE 270—)b. IYFICKDX— L CSVIT7A ILANDIITZAR—M RV T —I 0D/ VT — DRRR NG ED
CIJ: =8
INT—URER BIFRTEIFRDMESSAGEFTEIEDATA/NY — 272 1 63ER TSR,
SPIbusTDME®D &+
SHRl/ O S THRE
JUPIWTF—S Message to Value 58I/ VS A—9 (3. VU7 LAY E—IhDE]RKR2048/\A ~DT—5 /R4 O—RDI5 IBELED DT —9 =i - 2L, 770
Fy9)-FFr0O7 | TI10ERETER. BB5T—9IYI—RERFHFEIDNDXAvE—I T4 )LIU T BUEIRICKDTRRU AT —U T (Tt
Zi(DAC) JUFPIWDACERIE. V9 IbhS7 O ([CEREN T — 9 & MO T —9 SRENICAEREDH 2EFEELT IOV T—I DERENELZE 2
ZEHTIRE,
IL=VT Message to Analog. Analog to Message. Message to Message. AMessage Time(E—F"J—R_EDE—Xvt—). Time@Message(~JHHS
SHAINSX—5 DB5E)
JUTILAYE—IF "D =" (ZHEF) E1—F—EHRDDATATRA2048E YN =Y DERDAIBEICF <= <.=.>=,<>.IN RANGE. Fzl&
OUT OF RANGETIEE I D &N TIRE,
7FHOJESE. RO—7 (pos.neg) . L)L (abs, %) . E RTUY ATER I DT EN'TIRE, 7 HOTESDHR—IURA TlE ABRBIEEBL< fosb (. BFfEE
FelFA YN (HA1000) DVTNHTERE T DN TIAE,
NARAT—IR Number of Messages. Message Bit Rate. Message Bus Load %

EHAINSX—5

JUT Ay E—IF R’RA2048E VDT —IDEBDAMEIC "ID =" XTI 25E) E1—HF—TFEED "DATA <=, <, =, >, >=, <>, in range, out of
range "CEZ AL

FPANT—HRE

Eal—l
HE

WEBBESDT A NI —2ZHARAD (VUF LT I—RITEIT D) BESICIERULE Y, Eve Styleld AS—/7FO7 /N—Y IV ADSREIRTIRE, 7+ DI
E720~100% CHEETIEE,

PAINSTA—S Eye Height. Eye Width. (Number of) Mask Hits

FAIRT RBOTLIA - 704 MaskMakery IO 17 1—FAUFTAZERLU T HAYI LAY AT ZER T DT ENTTEE, WY AR AT ZFEL S THUE
UCERT 3 ENTIEE,

Y RATIRAAIE Mask Failure Indication ON Z7zld OFF (ON = KR Z 7R A CT&RN).

BEERT Eye Mask failureT—)VISESL T AIEERUSEE N —RZRRULE T, Mask FailureB§DNJAE LA TTEE,
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E45E
UART/NA MEEZ e [CERETTHE

BBETORIVICAIHTEBZHRITARX
OgER Xy E—IT—-L (1 TL—LICE
BINAH)

NABMEZHERTCIE YN address”F 1=
I&*wakeup”E—RZYR—N(FUHB &K
U'Fa—NR)

F1—RRAELTHEKX16E v Data word
ZHiR—p

2R, 1638 ASCIIZ T2 (310552
—R

IdleLowZ fz(dIdleHighD /A xS

FIRENUAICFZ FOTE T IIIL
(MSO) AN 7%= (EH

HBUARTR—XZ’ORIILD T —LEXvE—IHF
EIE%E

MBI+ — YRR DUART/NNA M—XDVUP LT —IESH
URLIREONE T BB N AB RO T I—Rvh 7w HiolEE
T.Interframe Message Time SetupZFERL. BiiLIZ/ N1~
1DDAYVE—ITU—AIT"NTYME" U BRIV FINA T
—LPDOFED/NAMIBOVUP LT —I ThIAT DI EHTEE
TI,ZD% UARTT I—RZFERALUT. B4 DByte TlFR< T2
BFrame&UCBHRZET I—RIBDIENTEFT,

9t'wh "Address”%1zl& "Wakeup”’sUAH

FEAED UART MUAE T NARTHRK 8 T—9Ewhk (stop/
stantBrONUTAEVRZERRL) ZRELTVE T, L L. AV
1—2av TR BEDVUT LT —I INA NMEEICFEII>T. PR
R DIAT PV TRIZIFMDBEZS /R SI2HICUART I ONI

W EFERTHEEICHRL. YT —I N A b R—MUE T,

Mode Setup

Message Frame

Datal enath Bit Rat

0x40 00 4f 53 71 4 9.615 kbit/s
0x40 00 cf 80 6f 4

0x40 00 2f 59 09

0x40 00 af 80 1f



UART-RS232bus TD & U UART-RS232busTDME

EE
Y—ABKLY UART: RS-232:
JFORIVEE F—IV—2DER F—IV—2ADER
Ewhl—NEIR Ewhl—NE
F—IEWNGEIR (5-9) F—IEWNGEIR (5-8)
INUTEIR (B ABEL 3 L) INUT 1 BIR (BB B L)
AbwTEVNSGER (1.1.5.2) Ay TPEYNEGEIR (1.1.5.2)
B NIEREIR (MSBETZ(ELSB)
f@iHEIR (IdleLowz T zlEIdleHigh)
MU HEEE
T#—Ivh 1OERE (3 2ER
NUALERTE DATAFIFNNUF A T5—NJAH
DATASRTE 16
F—=INANI=0~12, T—IFZTILTEEI DB TAE
2R
1-96bitDIFE. 0,1 XDEZEDHEHEHL BT —I/VI—2/1E12Byte/96bitD I —4 >~ ANDEREDMENSFIIAT DL DICERETAE.
"IU—L"EEICE). - —TEHERD "Tinterframe Time"E%Z:&0T. UART/NA M whE1 DDRWVWX v =)\ —J(CEER T BT EDTIEE. &
DE—RTF. 12 EVbDFT—F /NI —(F 2048 UART /NA SDXvTE—I T —LADERDIBTICER I DT EH TR,
DATAR{FERTE <=.<.=.>.>=,<>.IN RANGE.OUT OF RANGE.. ZFT/=l& DON'T CARE
EvhL—h 3000/5h'510Mb/sE COEBDAIMET1— Y —EH

FIA—R+Y—FighE

T#—Ivh 1638, 2ER. ASCI

FI—REE REEERINE. T74)UNE Percent amplitude.
BitRate. # Data Bits (5~16).Parity (NONE.ODD. EVEN).# Stop Bits (1 or 2).Bit Order (MSB or LSB).Polarity (IDLE HIGH or IDLE LOW) %
1EIR (RS-232 Tl Bit Order & Polarity MEXEIFHEL) o
TU—AEEClF. - —E&ED Interframe Time™BIZKH . UART/NA MYy ZE1 DDORWV (FO—RENE) Xvtt—I/ Wi —I(CEEITDENT]
BEo

FO—RAR FERO7ZFOTFvrrRIL AEBUFFBEEN — A BLUEREDTII IV —Z,

FO—R# —EICRKRADD/NRAZT I—ROJRE, Ffe, (FI—RERfGE) A—LARTDTEE,

RTEE START Bit,STOP Bit.PARITY Bit. DATA /N bDES T,
A LR—=AREICEDE T O—NERZA VT UV TV NTERUBIRREIC A —/N— 1A,

F—JILDIERE. BARAEEOTONIIVEET I—ROFI—REHRE 1 ~ 20T BRI T1 DDT—TIVICKR. BRSNBIERIE. A VTVIR TA LRIV T ZDH

TIIZ2R—bk ERIONIIVEBEDERCY . T— 7. Z70—)b. IVFICED R — L. .CSVI7A ILANDIIZAR—N BVF—I 9D/ VI — > DEFRERRGED T
BEo

INI—URFR BIFTEIFRDERRORFEZ(FDATA Byte# 1 61ER CikER,
UART-RS232bus TDME®D 3+

SHRl/O S THRE

JUPIWTF—S Message to Value 5t/ VS A—9 (3. VU7 LAY E—IhDE]RK2048/\A ~DT—5 /R4 O—RDS5 IBELEED DT —9 =i - 2L, 770

Fy9),-7Fr07 | TI10ERETERUET. BRdT—9IVI—RER FEIDNDAYE—ITA)ILI U7 BAERICK DT RT — U T/ 5.

Zi(DAC) JUFPIWDACGERIF. TVI IV o7 07 ([CERENc T —9 % MMOIEIET — 9 SRENICAERD H 2/EF.E LT OvNU T—9 DIFENE(L 2R 5
CEN'TIRE

IL=T Message to Analog, Analog to Message. Message to Message. AMessage Time(E—F1—R_EDE—Xvt—Y). Time@Message(hUH5

EHAINSX—5

DB

DUP Ay E—IIF "D =" (ZEEA) E1— Y —EEDDATATHERA2048E b T — S DERDAIBIC <=, < =.>=,<>.IN RANGE. &ZfclF
OUT OF RANGETEZE I 2 &AM TT4E,

FFO71ES1E A0~ (pos.neg) . LNL (abs, %)  ERTUV A TER T DIEN TEF T P HOTBESDIRN—IURA T1d AERRIEZFHIzHIC BF
BE/lFA U (FEAK1000) DVWVSNNTERES LN TEE,

NART—=F R
EHAINSX—5

Ryt—IH AvtE—IEYNU—k XvtE—INZAO—R%
JUT Ay E—IF R’RA2048E VDT —IDERBDAMEIC "ID =" XTI 2FE) E1—HF—TFEED "DATA <=, <, =, >, >=, <>, in range, out
of range "CEZ Ak,

FPANT—HRE

L
HE

YWEBESDT AN —2ZRAKAD (VU7 LT I—RIECT D) BESICIERULE Y, Eye Styleld OS5 —/73O7 N—Y IV ANSREIRTTAE, 77+ D
18720~ 100% CHEETBE,

PAINSA—S Eye Height. Eye Width. (Number of) Mask Hits

FAIRT REBOTLIA - L2704 MaskMakery IO 17 1—FAUFTAZERU T HAY LAY AT ZER T DT ENTTEE, HRY AR AT ZFEL S THUE
UCERT 3T ENTIEE,

Y RATIRAIE Mask Failure Indication ON ZF7zld OFF (ON = iEfE R Z 7R A T&RN).

BEERT Eye Mask failureT—27)VISESL T AIEEUSEFE N —RZRRULE T, Mask FailureBSD N AE LA TTEE,
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FEIRHH

Beacon.ID.ID + DATA. Commit/
Sync.ESD. CRC-Error¢hU A

/—RIDZBEERICERIL. NUA/F7O—R
DFREZEHRE

/—RID®FZAINI—=VICKBDT«ILITHY
BEOMEZHER

BBOEHA/ TS THEE:
-BEIFHAINS X—9TPLCAY A=V T
ARSI
- YUPIUDAC - 7Y )L T —I 7=t
LogiEELTrOvh

EEH T8 /73 10Base-T1SkU A

Beacon.ID.ID + DATA.Commit/Sync,ESD. CRC-ErrorO U AZZOIREIC I BtkREZ IR LE T T —F T+ —ILRRDIFED T —Y
BEPERK1 2\ DT —IBEOHEZEERCTEDT —F ~IH,PLCAY A J)LO#EICED<note IDOMACT RUANDEENENHT
([CKU NUA/TO—RERED Y7y T ZEIR{ELE T,

MEEDMEZIFES SIcHhDENY—IL
BED/—RIDTFI—RF—IET LI TEBIEFN. A /NI~
PNZABEDYA ST AEBERN CE D0, YEREPCPLCAY

AT IDBEBZERET DDICRILBET,

Measure
value
mean
min

max
sdev

P5:BusLoad(DecodeT)
; 38.3%

11.199912 s
461.992070 us



10Base-T1S TD. 10Base-T1STDME

EE

Y—ABKY V—REER,

JORJVETE

MU EEE

TA—Ivh 1 OERF T 2R

NUASRE Beacon. COMMIT/SYNC. ESD (ESDOK. ESDERR. ESDJAB) . ID. ID+DATA. ErrorsGhU A,

ADDRESSS%E TU—LID7Z 1 6ERE T (F 2ER T, &3 <=. <.=.>.>=,<>.IN RANGE, OUT OF RANGE. #/zl& DON'T CAREN'5EIR,

DATASEE 168 T—INA N = 0~12,
?ﬁ%ﬂ: 1E~96 EwhOIBE. 0.1.X OFRDHEFELTE T—IINI—VIFRK12/N4 MO W) DRE T, V—r Y ADEEDNMEN SRR T BDKLIIC
SETE IR,

DATASRHERE <=.<=.>.>=<>.IN RANGE.OUT OF RANGE. &/zld DON'T CARE.

NUHAA ARO7FOT FrxIb T VI VAT ABIMSOIZIFIERIE) EXTATIDOWL N

FA—R+Y—FaE

TA—vh 1 OIERIE T IF 2R

FI—REBE TO—EVITI9ATOER EBTO—T . V07 IVIVRTO—T) LNIVEERS DO F— NV ZEER,

FI—RAH BO7FO7F v XEBUEEIFEEN — R BIOERDTII IV —Z,

FO—R# —EICRA4DDNAZT I—RalgE, Ffe. (FI—RERTE) X—LARRB R

RNEFR TUYR HEEREICA —N—A

E o 1) Beacon. COMMIT. Preamble, SFD. Destination Address.Source Address. Type/Length. Data.FCS.ESD. IdleZ&73(7,
FA LNR—=RERECEDE FO—REREA VTUITVNTERU FREFICA—/N—A,

F—=2IVDIERL. BRAABFEO ONIIVEEFT I—ROF I—REREZ 1~ 2017 BRSIT1 DDFT—TIICEKRRUE T RRSNBDIERIE A VT VIR TALRIVT

IJAR—b f@f@%%ju NILVBEBDBERTY . T—IE 20— IvFICEDA—L. VI 7A ILANDIIAR—M VT —I0AfthdD/ V5 — > DRFFFRT
RENTEE,

NI LUR7ZRTS /%5438 Index. Time, Type. Destination Address. Source Address. Type/Length. Data. FCS. Status.
10Base-T1S TDME®D &+

SHRl/O S TEE

JUZIWT—9 Message to Value sHEI/NSA—=9(F. JUT LAy E—IHDRA2048/NA DT —5 /R4 O—RDSBE IEEUED DT —I =i - ZHR U, 770

FU9)-FFO0 | TI0EBETERLFET, BF2T—IIYVI—RERFEIDNDXYE—I T I U T  BAEIRCRDTRIRIRT — U TS5

Z5i6 (DAC) DUT’\JDDEAC;’&JEBK FIYIHSTFOT (CERENT —I & ADHFRT —9 SERENICHEEDS SR L TTOvN, T—I DIRENELZR 2
Z&EDTIRE.

IL=VT Message to Analog. Analog to Message. Message to Message. AMessage Time(E—7FJ—R_EDE—Xvtz—), Time@Message (UM

SHRAINSX—9

D)

YUT LAY E—IEID =" @EETBEE) E1— T —ERDDATAZY (<=, <.=.>.>=,<>.IN RANGE, OUT OF RANGE) T.fxA2048wrDF
— I DHEEDBHICERT BTENTEE T, 7FO7ESIF. RO~ (pos.neg) . LU (abs. %) ERT UV R TEZR T DT ENTIRE, 7 FOTES DR
—)URZ D13 ABIRRIEZEBAL DI BT lFA NV (K 1000) DVWVSNATHRE S DT EHTIEE,

NART—=52Z
SHAINSX—9

RAytz—I AvtE—IEYRU—b XyvtE—INZ2O—R%
JUT Ay =T JRAR2048EVRDT I DERBDAIBIC "ID =" (XTI 3HE) E1—T—TFEHRD "DATA <=, <, =, >, >=, <>, in range, out
of range "CEZE Ak,

FAING =¥

BE YWBBIES DT A NI —ZERKAD (VU7 LT I—RTECT D) BIFICIERLE T . Eve Styleld A5 —/7FOT7/N—Y IV A& IRTBE, 71 DI
E7%Z0~100% CR%EETIAE,

FPAINSRA—S Eye Height.Eye Width, (Number of) Mask Hits

FARRI FBEDODTLIA> L7044 MaskMakery IO 7 1—F AT« ZERLT ARY AR RIZER T 2T ENTEE HRY LN RAIZFFL B THUHL
CTEEAT 2 &N T8,

N AT E Mask Failure Indication ON &fzl& OFF (ON = iEE T 7RAL CHRm).

L= bty Eye Mask failureT— 7 JUISEEIL TR R IEAUISRIE L — RZERRUE T - Mask FailureBD U AR IED TR,
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EIRHHEH

| ra— f,._.,..u._._*._....

||..| |
“m :|,

Uv7-25—k7y 7 NUH " '..I | n||| ||1 |H

SaAVZA

|||
H

LS NI(ES B | J URUR ||
IRMRPS) L

UYT -2 —KPyTHNIRITATD J

F—=INTYRDTRISVT IV

UV -RI—KPYTENTYRIS—D
=331l

U0 A9 —=R7PvITDFINvT
YRI—ERU—TBDUYT - ZI—RFPvT - NYRITA %A L T I—RUET,
NYRYT—T -~ U ZADDTDT\A ZADR BB, BRI AL SN
W\ FEREEEIEDET,

Jll-l]-ll.r R TERETTI ”I'I1f||||4ll

"R UL R T

.... “l l

1 ||| A T

mbEnrES IRt

TF-AUTO-ENETRRAEU VI DR ST (v I Y RI — B ERL—TDSDZENZNRIIIFESE1—(CHBLET.
DY IO ARMESSEDEaEZUT LY A AlCE LS B OHEMEGE07 TO—F LEBRUT BNIZES

BEREZRFELET,

TTRTE VIND I 7 IBICK VI A E LI

18



100Base-T1 TD#& U 100Base-T1 TDME

&

V—ABLY NRI—ERV—TY—THER

JORJVEE

~UtRE

RUAERE N RS —F[lFAV—T DRI~ Py To—r VX ThIA
rUAHAA AEROTFOT F v RIVEIZFEXTAT]

~UZAUI NUBIAZ 2 —(SHEIHAF N AD—HREVRSU ST BRI CERETT AL,

F—R+Y—F s

T#+—Ivhk ZEVURIVERIFT RISV TILEYS (16:EH) o
FO—RERE TO—-EVI794 7 (EEO0-T . VT IVIVRTO-7) mER,
BIRUEmEABIC EITHIghELowD LA LETEZE S DD Auto LevelsZER.
FO—RARH FEDO7FOTF vV ABUFEFBEN — X BLOERDT VI IV —R,
Fa—R# —EICRA4DDN A ZT I—ROlgE. Fe. (FI—RERTE) X—LFRRBOEE
FRNEFR TUYR HBERFICA —/N— A
R tERD Packet,SSD. ESD.Preamble.SFD. Destination Address.Source Address. Type/Length. Data, FCS.Descrambler Locked Polynomial. ldleZz&
DT
A LNR—=AREICEDIE FI—REREA VT UV TV NTERUBIESREICA —/N =LA,
TV D&, BRAMEBEDOONIIVEFETFI—RDFTI—REHREZ 1~ 2017 BRI T1 DOT—TIVICRRLUE T . RRSNBBERIE. AV TVIRIA LRIV,
IIAR—N ZOMERETONIVEEDIBERTI . T—TIE ZT70—)b, FvFICEDX— L. .cSVIFA )ADIIAR—M BEWVWT—I PN/ T — > DFFIHRERT
BRENTEE.
INT—UIRER LU ZRTA /%5183 Index. Time. Type.
100Base-T1 TDME®D &
SHRl/ O S TtRE
JUPITF—F Message to Value 5T/ S A= YU LAY E—IDDERA2048/NA1 bDT—S /R4 O—RDSE FBEUCERD DT —S ZHt - Z3RUL. 7770
Fy9),-7F+0O7 | TI10ERETER. BB2T—9IVI—RERFEIDNDA v E—I T4V T BUEIRICLDTRRU AT —UV T (CRULES . YUT IUDACHE
548 (DAC) FlF. TIIIh o7 O (CEBESNcT —9 72 DieT — 9 SHRENICIBED S HEEELTTOVMN. T—9 DIENZE L Z B2 &N T8
IL=VT Message to Analog, Analog to Message.Message to Message. AMessage Time(E—F1—R_EDE—Xvt—Y). Time@Message (NJANS

EHAINSX—9

DB

JUTPIAYE—=TFEID =" (EE T 250) E1—F—FERDDATAEL (<=.<.=.>.>=,<>.IN RANGE.OUT OF RANGE) T, &AX2048EwrD7T
—SIDABDBFICERIT DTENTEET, 7FOTESIF. RO (pos.neg) LAV (abs, %) ERT UV ATERITDIENTEET P OTES
DIN—IURF DIE ARBIFREZBALTeIC, BT (EA RV (8K 1000) DVSNH TRE T DT EHTTEE,

NART—F R
EHAINSX—5

Number of Messages. Message Bit Rate.Message Bus Load %
JUFPILAvE—VF.ID =" (T R5E8) E1—Y—FEED "DATA <=.<.=.>,>=,<>.in range. out of range "C. &A2048Ewr DT —5 DIE
BOBICERT DT ENTEE.

FPAINT—HE

RE

YWEBBESDT A NI —2ZHmAAD (VU7 LT I—RTEICT D) BESICIERULE T Eve Styleld AS—/7F 0T /N—Y RV AWSERTIEE, 71 DIE
E720~100% CIHEEOIRE.

FANSA—F Eye Height.Eye Width. (Number of) Mask Hits

PAIRART BEDTLI (- L7704 MaskMakery D7 A—FAUT(ZERU T ARY LAY RIZER T DT ENTIEE HAY AR RV ZERFLU K TIFOHL
TEAT BT EN'TTEE,

IR TIR AT E Mask Failure Indication ON &F/zld OFF (ON = iEfEFT &7~ N T&n).Eye Mask failureT—7)UISEBIL TR RIIMAUISRFE N — A ZFRRUE

BEERT JoMask FailurefsDhUAELENTIRE,
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ERHFE

DBCEHfzlFARXMLI 7 ILICEL DKUY
vIMUAFE. 7 I—R. F—IHHB LU
JTSTHE

IS—TJU—LRBHFRETNASAIRTR

DATARNUANI—=VIETILINA N/ ZT )b
FRiBDEETE. INA MCE =D S IERENTIEE

R EIDER (<. <=.=.>.>=.<>.IN
RANGE. OUT of RANGE)

29-bit GM CAN Priority ID.Source
ID.Parameter IDOMUABKRU'FTI—R
[T

BRA20Mb/sMCAN XL SICESKUFAST
E—RISHR

2 VUv I T74JL(DBC, ARXML)D B ik—k

CAN.CAN FD.CAN-XLFO—R7ZaviE. cUARED
ESBERBKIUCAN to ValueU7 LT —IDACEYH
Ty T BEFTREDDBCEIEFARXMLT 71 )L = {ER
TBHDIENTEFT, IOICTI—RERD . AvE—IEE
SOEIEN Y VINUY I CREICEREINE T,

F—9 NA NTEZRIRIENIH Data Pattern Setup
CAN. EFFbEHAYU 7L —9 N RELTRES < EREN a Co

TWET . SL<DEE/NR -V INITF P —FFIF IR Ay
- IBENEL. 1 DDA E—IDT —I FEHDT —I )N ~
[CHBUTVET ., 1 6EMR TS LU —ILTIE, 1 Dl
DT —9 N1 RDBEDL YA DF—9 )85 — FIZ
E17~28EwhDHBD3, 4, 5/A hDF —IMIBEHBET HTE
HERECT . TN HERERCENMEZEIEICYIUD TS L TK 101 11100111
ERRIREBIET, YYRUvT - Xwt—I/S T FILBREFES

[CREEETY,




(u

} 3
CAN FDbus TD CAN FDbus TDME Symbolic
CAN XL TD CAN XL TDME Symbolic
EE
CAN FDbus&CAN XL V—R&IR - R wh—NEIR CAN FDbus&CAN XLTIFET—9EwRU—NTDWTHER
JORJILDERE CAN FDbus: 7L—L%5+ &R (EDL) Both (X) . CAN Standard (0) . CAN FD(1)I1SO FRAME &40 BR Select (BRS) &R Any (X) .Normal (0).FD(1)
CAN XL: TL—L51 7R Any. CAN Std. CAN FD ZFfzld CAN XLCAN-XL FASTBRUBRZEIR (BRS)EIR Any(X). Normal(0). FD(1)
MU EkEE
" CAN FDbus :IDB&LUDatald 1 6iEEER ol 2R CAN FDbus: IDBXUT—2(32RUW T, 163328
pA=EE CAN XL: ID. Data. VICDId 1 6XE#a T3 2168 CAN XL: ID.5—5. VICDIF> /Uy 1688 238
CAN FDbus: ID. ID+DATA.REMOTE,ERROR. ALL (—% UE— IT5—TU—LAL) TU—LTRIAH,
NUAEEE CAN XL: ID. ID+DATA.REMOTE. ERROR. ALL Frame (Data, Remote. Error Frame) ThUH,
2 kg:k (Bit) U‘)/?"U‘/ﬁ‘ﬂ‘\’/( /N E20~90% TERIE (Basic) . F1zldProp Seg, Phase_Seg1, Phase_Seg?2, SIWZNominal Bit Time, FD Bit Time, XL Bit Time TIMIIL CEH7E
Advanced) »
Symbolic:
1 G T 2 I ——(CRIIRHENIEDBCEIEFARXMLT —IN—R T7A )L {ERL T ~NUAHT
o 5 w—IEETE, J—R Xyt—3 2 =) — NN 53
— STD(11E 1) EXT QLR ST ERDIDE, <=, <=, > >= <>.IN e e
RANGE. OUT OF RANGE.DON'T CARE DW\INH\DEAF CHEE. - i o
N o A ) 5 N N STD (11EwR) FIEFEXT 29w DID%Z, <=, <.=,>.>=,<>.IN RANGE.OUT
11EwhE29E DA DIDHYNZ_EITHFHES DIEEDNIAE T R—, OF RANGE. DON'T CARE DL E N DRATISE.
11EWhE29E RIS DIDHY N R _EITIFET DIBEDNIAE D R—,
Symbolic: Z—HF—EHEDDBC/ARXMLT —IN—2 T7A JUTTEZRSN TV D@,
1621 # Data Byte= 0~24 7—9/\A M= 7))L CREZE DI AL, AT =T SNBAIRESNIeBZR DAY t—Y SIESICER,
23X 0.1 XDERDEHFEDTE T1~96E N T it 16E&E8:# 77—\ A ~=0~24 T—IN\ANFZT L CTEZRI D EN'TEE,
DATASRE FEEDES T B&A512Byte (CAN. CAN FD) &/zld16384bit (CAN X ¥—4o V2D | 2E#:0. 1. XDEREDEHEDTE T1~96E NI it
EEDAIBENSBIIAT B4 DICREDHE, Byte Order Intel /zld Motorola 74—~ ERDES C. A5 12Byte (CAN. CAN FD) /z(d16384bit (CAN XL) ¥—4o 2D
I~ Signed Z7zl3 Unsigned Data. FRDAIBENORIIET DR ICEREDRE. Byte Order Intel F7z(d Motorola 77—~
I~ Signed &7zl& Unsigned Datao
DATA R{f387%E <=.<.=>>= <> IN RANGE. OUT OF RANGE, DON'T CARE (> 15Mb/sE L —h Tl ERARE) DLYF 1Y

IS—TJU—LEE

All Error Frames, Stuff Bit Errors, CRC Mismatch Errors, Stuffbit Counter Error, Stuffoit Counter Parity Error Db SEEDIHMEHE &R, CAN XL
:Form. Ack.PCRC Preface. FCP Fomat, FCRC Frame CRC (> 15Mb/sDEw L —NTIFERARD]) o

UE—NIU—LEE

IDICHHIT. IDSRHREEBUHEAE > 15Mb/sDEwhL—NTIHERARD) .

IFREYRL—B:10, 25, 33.333, 50, 83.333, 100, 125, 250, 500 kb/s, 1Mb/sOEZERHAFME. 3/l 10kb/s~1Mb/sD1—H—FE&HATME,

Evhb—k F—9Ewh—h FD:05,1.0.1.5.2.0.5.0.8.0, 10 Mb/s DEZFEHLFMES/(E 0.5 ~ 10 Mb/s DI1—F—ERINCAERDATME,
F—9Ewh—h XL:0.5.1.0.1.5.2.0.5.0.8.0. 10 Mb/s DEZFEFHLFHMES/E 0.5 ~ 10 Mb/s DI1—H—FERINcARDAIHE,
rUHAT ERD7FOTF v U2 TV IVAF GAEBMSOITIFFETR) EXTAHDWL TN

FA—R+Y—F ke

T*+—Ivh

1618y MUY Ay E—IBRMESLANID) Fcld 168, > /MUy I 7 I—NIE 1—
H—RHEODBCEEIFARXNMLT —IN—2 T 71 U IhE,

FI—REE RIEEENNE, T 77N Percent amplitude,
FI—RAR BOFF 07 F v/ RS EUFTEBEN—R BEOERDT I —R,
FO— R — BRI AT I— TR, e, (5 O—REE) X— LE B0,
SRE TR HRIBRCA — ) N\— LA
Symbolic:FRAME. ID. IDE. RTR. SRR. RRS. FOF . XLF. Res/Res-XL. BRS. ESI/ADS.S
DT, SEC, DLC, SBC, PCRC, VCID. AF. DATA, CRC. PCRC, FCP. DAS. ACK. STUFF
163225 FRAVEE. ID. IDE. RTR. SRR. RRS. FDF. XLF. Res/Res-XL. BRS.ES/ADS, SO B BIT INDEX.ERRORZEDIFIT, T Ay —2%, BAIfTEYIRSS
{8 ARXML PDU ID. ZRIDF I—RHE5 N, T5— L — L3aaeaR Ea s
T.SEC. DLC. SBC. PCRC. V/CID. AF. DATA. CRC. PCRC. FCP. DAS. ACK. STUFF XL PDL PDEENG, T
DATA,CRC.PCRC.FCP.DAS. ACKSTURE. o sl cLVBL R 3.9 1 T aiRIg BTl ait.
_ BITS. BIT INDEX. ERROREEA I, T5—JL— LT8R B Lo i .
FTMED 1 eENIHT. L5 16225 FRAME. ID. IDE. RTR. SRR. RRS. FDF. XLF. Res/Res-XL. BRS. ESI/ADS. SD
LCWBLEEAIS Y { TEHRIT SIehlESIE, T.SEC. DLC. SBC. PCRC. V/CID. AF. DATA. CRC. PCRC. FCP. DAS. ACK. STUFF
DS 0HE B9 ADFECETE. > I EfE T NSRS [REEBEEEEERCRCVEID: AP DATA, CRC. PCRC, FCEL DAS. ACK. i
e BITS. BIT INDEX. ERROREEA I, T5—JL— LISTTaEE8R B Lo B
RIS S - OBV E9A T BRI BTl AL,
NPNDIEE D, 94 AN—RADRECE I, > I—MEEA Y FUITVNSHRD
U IRRUCE Eha bt CEm.
F— T OEH. BAMBEDTON L ETE I— RO I—RIEEE 1 ~ 207, BRI 207 — 7 UCE T TR A~ FvIR 94 AT~ T ZOHSE T O UEEDNE
TR~k HOF, 7 Tl ATO— I IV F e BE— L. CVTPA D II AT~ ENT— A 5 — BTN TEE,
ro—— CAN FDbUSHIS/#75- ~77 2. ID.IDE. DLC. DATA. STATUSZ#85%, CAN XL: BRIl R0 ~/F 7. Idx. ID. IDE. FDF  XLF. ADS. SDT. BRS. ESI. DLC. PCRC. VCID
R AF.CRC. FCP.DAS. CL. STATUSD#3sh TiAE
CAN FDbus Symbolic. CAN XL Symbolicdd+
SHRA/ DS T #ERE

JUPIFT—Y
FI9I-7F0T
Zi(DAC)

Message to Value A/ SSA—5(& YU )LXvE—IDHEAR2048/\1 bDT—5 /R4 O—RDI5 SEEUERD DT — 5 2L - ZHRL. 707 10ESIBE TR .
£1337—5 T I—NERREIDNDAY E—I T ()T U T  BEHRICRBTTRIRURT — U T (SHIHLE T . YU P IWDACERIE. 75 )Uho 7 O7 ([CZES N
F— 7% MOHIRT —9 LEBMICAERE DS B EL T T OV T — S DN 2R 2 TN TIEE.

1=V
stRINSA—9

Message to Analog. Analog to Message. Message to Message. AMessage Time(E—71—RF_EDE—Xvtz—), Time@Message(~JIH S DEFRE)
JUT LAY E—I(F "D =" (ZEE) E1——EZRDDATATRA2048E T —I DEBDAIBICFH<=. <.=.>=.<>.IN RANGE. F/zld OUT OF
RANGE CEZRTBE. 70715513 20— (pos.neg) . LU (abs, %) . ERT UV ATER T 2 ENTEFRT,, 7 FOTESDR—IURA J(E ABFAEZERLL T
SIC BREFIZIFA RV (TR 1000) DVITNH THRE T DT ENTIRE,

NART—F R
SHAINSX—5

Number of Messages. Message Bit Rate.Message Bus Load %>/U7 )LXvtz—Id &AK2048E DT —IDERDMBIC "D =" (X7 256) L1 —EHE
D "DATA <=, <, =, >, >=, <>, in range, out of range "CEZDIAE.

TAINT ke

RE

YMEBESDO7ANI—VZERKAD (VUFILVTI—RTEC1 D) BEICERLE T Eve Styleld AS—/7FO7/N—VRI VAN SREIRTTEE, 77 DIEEZ0~100%
THETEE X— LA —hRT =)V,

PANTA—=S Eye Height. Eye Width. (Number of) Mask Hits

PAIARD BEDTLI A -LI70+ MaskMakery 7D 7 1—F4UT«ZFERUT HAYI AR AT EHER T DT ENTIEE. DAY AR AT ZAREFEL B TCHUOHUTERT T
ENTTRE IR CAN Y R 7 HEFBRINTI A,

Y AT IRATE Mask Failure Indication ON &7zld OFF (ON = iEAERTZ 7RI CHR).

’ﬁﬁ L=n Eye Mask failureT—7)UICEEIL T Y RO UISEFE ML — X ZERRUE T . Mask FailureBsDRUAEIEN'TIAE,
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ERHE

BHEIENGAYO0RXRI—R—-ZAD
FlexRayvyUa—3av

BIFORUAITH RS-

Frame ID (Static and Dynamic)
Frame Cycle Count

Frame Qualifiers

Symbols

Errors

YREEETRINS A —5
® Propagation Delay
® Asymmetric Delay
® Truncation
® Jitter
® S| \Voting

2.5.5. 10Mb/sDBEESITHI

Trigger Type Se Frame ID Cycle C
(In Ranae of -. ( Equal L On
TS5 Frame 2 Value Null Frame
(Start) :
Symbol Errors S
Startup Frame
Don't Care

SEFNUREE
1BHEIRFlexRay O JJVICEHRICRUANT BT EN TEX T MY VZBIIEFTTHEICTSS (R —b) Vi)l AU D, Cycle

Count, Cycle Repetition Factor,Frame Qualifier. ZZTFlexRay L — ADFEEDIEH TRUAEREIT D ENTEET, &
fe FlexRay CEZESNIE YV RILP IS —H M HICHFHAD T EN TEMEITHU T TIVIEB OO ESERDDETERET D E
DN CEFXT . EZHAENIAZE. TU—LIDFREIFTATIVOABDEHE CTRIHTTDLIIERETRET I,

BAOIEET A~

FlexRay 7A/INT—>/-RXRT T ANTlF. FlexRayES D
2EvhE - —MERUCIXRTDETT A /NI —
INCF—N—UARRUETHRFED TLU—AIDFZIFID
#EE TN FEF 1 DO RFEHIRODDRFEIDZED
AT U T AINT—=VNTENSD A E—I D7
KRNI DENTEFT LS| VotingTx it Propagation
Delay. Asymmetric Delay. Truncation. Jitter@&m
FERIAZVITNTA=IF ESHFrRIVITHEDT
EDRITHT DN ERET DDICHEIIEE T izt
ERRNP A DV ZEESITET KRVIEENTIBET T,

1% Mrasun




FLEXRAYbus TD&SKXUFLEXRAYbus TDMP

T&E
Y—ABKY V—R 7 EIR, BitRateZ &R,
JORIILEBE FlexRayF v/ IVAFIZIFF v UBEEIR,
MU HERE
T#—vhk TU— LD 6EHEF G 2R TIEE.
YA TIADNET0EEL,
NUHERE TSS (Start).Frame ID. Cycle Count.Symbols. Error¢kU73,
FRAMEEETE TU— ALID% 1 6 E 2 (E 2 TIEE . et IF<=. <.=.>.>=,.<>.IN RANGE. OUT OF RANGE. &fzl& DON'T CARENSER,
HATIHD N E0~63DEE TIEE. FHlF<=.<.=.>.>=.<>.IN RANGE.OUT OF RANGE.DON'T CAREN'S&EIR, Repetition Factorz 1.2
.4.8.16.32. 640567,
ZiE I — L%t (Payload Preamble. Null Frame, Sync Frame, Startup Frame) % 0. 1.X(don’t care) CIEE.
DATASRE 161EH:
F—INANE=0~8 F—FFZTILTEEI DT DAL
2ERL
1~64 EvhDBE. 0.1. X DERDBEHFEHE T—I/NI—VFHERDEIT. &K 8Byte/64Byte DY —r Y ADFEREDMBEN SHIAT DK DICER
E 0T,
IS—8RE LTFOIS—DARDMEHFEGHETRIA:
Frame Start Sequence (FSS) Error - TSSERFID/NA SDEIDOI I N\ BEHN R I T 2EEIC A, Byte Start Sequence (BSS) Error - BSS/VS
—VHEIFEINZ /NN MEICESTURWBEIC I,
Frame End Sequence (FES) Error - &#&/\A MDEICFSHABSTURWBEICNIA,
Header CRC Error.Payload CRC Error (Payload Channel A ZF7zl3 B #EiR),
I VRIVNUA FoWwWsnhOE#FEHhE ThUA,
Channel Idle Delimiter (CID) Symbol. Collision Avoidance Symbol (CAS) &3&U Media Access Test Symbol (MTS)E7zld Wakeup Pattern
(WUP)
EvkL—bk 2.5.5. 10Mb/sDEZBEHINFME. FzlE1Mb/sBAID 1 —H —ERATME
NJAASD BOF7FOTFvURVEEIFEXTAS
FaA-N+Y—FHEE
T#+—I vk YA TILHDY N0 ZBRE 16383
FI—RERE HighUNJU, LowLNVICEIEEZR N WNE, T 74 )UNFHEHE (B4 7RIV RiB. F+>/=)b (AF/ZIEB) Z#EiR,
Fa—FAS BRO7FOTFv YRV A EVEIFEEN —X BFLOERDT VIV —R,
FO—R% —EBITRAADDNRZET I—ROlgE, Fio, (FI—NERAE) R—LFnb ol
KRBy Color Coding for FRAME. TSS. CID.FSS.Frame Qualifiers. Slot ID.Payload Length.Header CRC. Cycle Count.Data. BSS. Payload CRC.FES.
A LNR—=AREICEDIE FO—REREA VT UV TV NTERUBIESREICA —/N—A o
F—2 VD&, BAABEFEOIONIVEZIFET I—ROF I—REHRE 1~ 2017 BRAIT1 DDT—TIUCEKRRUE T . "RSNBIERG A VT VIR IA LRIV T,
TIIAR—N ZOMERETONIIVEEDIBERTI . T—TIE 200—)b, FvFICEDX— L. .cSVIFA )ADIIAR—M BRWVWT =9 PN/ VT — > DIFHRERR
BRENTIBE,
INT—UIEFR B/ 75 70— A D (16EHFER) . T5— T — LA TSR,
FLEXRAYbus TDMP®D d+
SHRl/ O S T%RE
JUPIWT—5 Message to Value 5HAI/ NS A—9(&, YU LAY E—IHDRA2048/)N1 bDT—5 /R4 O—RD S5 FEEUCERD DT —I =i - ZHRL, 770
Fy9)-FFOg | TI10EBETERRUET. BE2T—IIVI—RERREID DAY E—ITA)ILI T BAERCRDTRIFIR T — U TIClib. U7 ILDAC
i (DAC) R TV IVHS T F ORI NI T — 9% MORET —9 SRENICHERED S 2RE LT IOy T —9 DRENZE L E R 5 £ D alAE.
IL=VT Message to Analog, Analog to Message.Message to Message. AMessage Time (B—7 J1—R_EDE—Xvtz—), Time@Message(~UAHH

EHAINSX—5

SOE)

JUT LAY E—VFID = (EET250) E1—F—ERDDATAZRA (<=, <.=.>,>=,<>.IN RANGE, OUT OF RANGE) C.F&A2048LvrDF
—SIDEBDBAAICERITDIENTEET, 7FOT1ESE. RO— (pos.neg) . LN (@bs, %)  EXRTUVATEER S 2IENTEET . 7 FOTES
DIN—)URF T3 ABRAIEZ LTI, B RETIF A N (A 1000) DVWVINH CRE T DTN TR,

NART—F R
EHAl/NX—9

Number of Messages. Message Bit Rate.Message Bus Load %
JUTIAvE—IF.7ID =" (EHTDHE) E1——TED "DATA <=.<.=.>.>=,<>.in range.out of range "C.J&A2048E v DT —I DE
BOBICERI DT EN TR

FPANT— e

-
BE

YVEBBESDT AN —2ZHRKAD (VUF LT I—RIEIT D) BESITIERLE S, Eve Styleld S5 —/7FO7N—Y 2RIV ANOEIRATEE, 774 D
HEE7Z0~100% CHHEETAE,

PAINSA—S FlexRay PHY:SI Votinglcxgit (ONZ/zFOFF) . SI Voting ON (Dig&. Positive Bit Length. Negative Bit Length (F/zI&@7) . Filtered Input (T3
L TDvotingBIRH'TIAE, SI Voting OFFEF. Propagation Delay. Asymmetric Delay. Frame TSS Length Change. JitterOEFEDHEHEHE,
74 I\F—>/:Eye Height.Eye Width. (Number of) Mask Hits

PAIRT BEDT LI A>/-L704 MaskMakery D17 1—F (U« ZFERU T ARI LR AT ZER T D ENTIRE, DRI AR ATZRFL B THUE
UTERY 2T ENTIRE
Z#EDFlexRay TP1.TP1 Bus Driver, TP11.TP11 Active StarbfEFHTIAE,

E@.8% 4 i Mask Failure Indication ON ZFfzld OFF (ON = iEfE R Z 7R A T&RN).

EERT Eye Mask failureT—)LISEB)IL TR RIIMA LTSRN — X ZFRRUE T . Mask FailurelsD IR IEATIRE,

23



EIRHE
LIN 1.3, 2.x. J2602355

Break (Start of Message)
.ID.ID+DATA.Error FramekU#

Error Frameld7R&T/\1 51 KRR

Error-framebkU7l&%. Checksum. Header
Parity. &/zl&Sync Byted 1 ’O—&pE 1=
IF2BE=ShDTENTRE,

FMHAEIDER (<. <=.=.>.>=.<>.IN
RANGE. OUT of RANGE)

BHOLINN—Y3> DS T 1y IHRTE
FTBRINZADFI—RZEYR—k

JLFVJI-I5—TU—LKNJA

Checksum.Header Paerty.Sync Byte error framed 1 7D
FROBEHEDE ThIAT DKIITEIR, Ffe. Checksum Error
T.Frame ID.LIN Version.Number of Data ByteZz&5ICER
IBHENTIEE

|I-||'-‘ul er .

F—=9 N1 MCEZR#®RIGN A Data Pattern Setup

Data Value

HDZLDEH/NRA -V INI TP 7 —F T IFvFIERICAVE—Y
ZENE 1DDXvE—I DT I FEHDT—I /N1 NMHE
LTWET . L70OADLINNIAESHRNY — )V, 1 DEIFEEHD
TF—INANIBIFBDRFEDE YN - F—I NI — =BT
BIENTEXT , INF MERIEHRCEMEZIEREICY)UDITD E
TREBHRERIFTT,
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LINbus TD&HKXU'LINbus TDME

EE

Y—ABKIY V—27ZEIR, BitRateZm&iR,

JORJVERTE

MU BEEE

T+—I bk 1 OXERF T 2R

NUAERTE (S)ync) Break (Start of Message) .Frame ID.Frame ID+DATA. Error Frame (Checksum.Header Parity.Sync Byte error frameDEEDHEHED
) chU7,

ADDRESSERE <=, <, =, >, >=, <>, IN RANGE, OUT OF RANGE, DON'T CARE DWYSNHDEMHET. ADDRESS% 1 DIETE.

DATASRE 16
Z_—E—gl VAN =0~8 F—FIFZTILTEKRI D EDTEE
11:64é EwbDBEE. 0.1. X OEEDBEFEDLE F—INI—VIFEBEDRI T &K 8Byte/64Byte DY—4 Y ADEIEDMENORIBT DLIITHR
EOJRE,

DATARSEETE <=.<.=.>.>=,<>.IN RANGE.OUT OF RANGE. &F7zl& DON'T CARE

IS—8RE Checksum Error.Header Parity, Sync ByteWINh DS+ T DEHEHEZRIR,
TU—LAID.UNN—=Y3Y #F7F—INA SDF v I Y LT S—RE

EvkL—bk 1.2.2.4.4.8.9.6.10.417.19.2 kb/s DEEEHFMEFT(F 300 b/s ~ 40 kb/s DIA—H—ERINERDRIME,

NUBAA BO7FOTF v TIYIVATT HEBMSOIZIFIER ) EXTATIDWLTND,

FA—R+Y—F i

T#— bk 163 2EH

FO—REBE BREEERNIDE, T 74)UNE Percent amplitude.
BitRateZ @R, LIND/N—I3>/(1.3.2.x.J2602, ALL) Z&iR, LINN—I3VhSEET /N ADLINXA Y E—I D

FO—RAH FAROT7FOT F vV AEBUFREIFBEEN — R, BIOERDTIIILE—Z,

Fa—R# —EICRA4DDN A ZT I—ROlgE, Ffe. (FO—RERTE) X—LRTRBTEE

RTfibn FRAME. BREAK,START/STOPE W, SYNCHE W, ID. ID/YUF . DATA. CRCOEDFTERTo
FA LMN—=RERECEDE, FO—REHREAS >V TUITVNIERL JIEREICA —/\—A,

F—TJILDIER. BRAABFEOONIIVEEFT I—RDOF I—REHREZE 1~ 2017 BRI T1 DDT—TIVICRRUE T RRSNDIERIE. A VT VIR IA LRIV T,

IJRiR—bk T%C?f‘@%%jﬂ NJVBEBDIBHR T, T—IF. RIO0—)U. IVFICELDX— L CVI7A ILADIITZAR— RVT—I 0D/ VI — DEFHRE T
G EN'TIRE.

INI—VRR BI5/%75 70— D (16EHER) . T5— T — L THRER,
LINbusTDME D d+

SHRl/ O S Tt%RE

JUPIWTF—Y Message to Value 5HAI/NSA—9(F YUF LAY E—IHDRA2048/N1 hDT—5 /R4 O—RD S5 IEEUCERD DT — =i - ZHL. 770

Fy9),-rFrOg | TI10ERETERUET. BT —9IIVI—RER RFEIDNDAYE—ITA)ILI U T BAIERC KBTI RT — U T/ 5.

i (DAC) DUT"}bDEAGEiﬁél& FIFIH BT O (RS NeT —9 7% DIBIET — 9 SREINICHERED H 2EFE LTI OvMU. F—I DIFENZELE RS
C&ENTIEE

IL=VT Message to Analog. Analog to Message. Message to Message. AMessage Time(G—FJ1—R_EDE—Xvtz—). Time@Message(hUHHS

EHAINSX—5

DI

JUT LAy E—IF 7D = (@A) E1— Y —EEDDATATERA2048E YT — I DEBDABICHRM<=, <.=.>=,<>.IN RANGE. F/zl&
OUT OF RANGETEZ I B &HTIAE,

7FO71E51& A0—7 (pos.neg) . LU (abs, %) \ERT UV X TEZR S B ENTIEE, 7 F O ESDIN—)URF Tk AERAIEZRH<TeH(C, B
feld3A XU (T&A1000) DV TIRET B EH TTRE,

NRART—5 2R
EHAINSX—5

Number of Messages, Message Bit Rate, Message Bus Load %
JUP LAY E—IF &AR2048EVRD T —I DERDAIEIC "ID =" (ZHT3H5) E1—T—FHED "DATA <=, <, =, >, >=, <>, in range, out
of range "CEZR DA,

FPANT—#RE

RE

YEBEESDT A /INI—VZRARAD (VUTILTI—RTEICT D) BRHIER. Eve Styleld AS—/FFOTN—Y IV ZANSBIROTEE,
0~100% CFHEETIAE,

7A DIEEE

PANSA—5 Eye Height.Eye Width. (Number of) Mask Hits

PAIRT BEDOTLI A L7044 MaskMakery IhDx 7 A—F(UT & FERAUT ARY AN AT ZERT DI ENTEE, DAY LARATZREFL & THUH
UCERT2ZEN TR

@&k 5 i Mask Failure Indication ON &/z(d OFF (ON = KEEFTZIRAN THRR).

BELRT Eye Mask failure>—7)VISEEIL TR RIIBAUTORE N — 272K~ Mask FailureBD U EIED T RE,
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I
SENTBKUSENT SPCEHK—h

IU—LEZIWEREFT—RELTFT
—p

Fast® &k U'Slow Channel>—R&fEHT
=HiRk—k

BHAFNISENTF—9 D& T Oy b
SAERREESHERZ Y RK—bk

SENT SPCOF /N T & K UHFIEETE
BARAKDOMTPEETEZEL. B—R LICHBBA4 DD A —T " BV Y EHEITT BT LN THE. column to value /Y54 — EEFAL
TMTP ORBNBRERZRTIL. £ DiE8ZY AT LNOMOES BB EHT.

26

Fastb &kUSlowF+>=IL

BRARADDFastF v RIVEEEL ST —IT—RDZT)LH-HB LU
7 RYNERIUTIEE, BRI SN I—R T =TI, Slow

FrURILDEYIFastXyvz—ICEDKICHEESINBENER

LET,




SENTbus TD&&U'SENTbus TDME

T

Y—ABKIV V—7EER,

JORIIVERE SENT:SENT FEB 2008.JAN 2010.APR 2016hRZFTZIFSENT SPCZEIR,

MU Bk EE

T3—Ivhk 1 OIERF IS 2ES

NUBHRE Start of Frame (Any. Slow Channel Message. Fast Channel Message). Slow Channel ID+DATA (Any. Short Serial Message. Enhanced

Serial Message).Fast Channel ID+DATA. Error (Successive Calibration Pulse Error.Pulse Period Error, Fast Channel CRC Error. Slow
Channel CRC Error.All CRC ErrorFEHEDHHE). ThUH,

AO0—Fv2RIVID

16ERFF2ER TAE W NEZF8E whDSlow Channl ID 1 D%&ETE,

DATAZRE F—IMB: T =3 6ER (EE SNV Z T IVEEFFERESN Xy =V 9 A TICHUTO~FOERDMEIHEHTE) FolFBER (EES N2 T)UEFE
TEFBIREN X E—I 94 TFITHUTO. 1 XDERDHEHFEDE) TEZEDIEE. Fast Channel: Z7 LR (&K6ZT)L) . Z7UfIE (0~5) ZE .

DATASREERTE <=,<.=.>.>=,<>.IN RANGE.OUT OF RANGE. &F/zld DON'T CARE.

rUHAS FROT7FOTF I TIF VAT AEMSOIZIFIERIE) EXTATIOW TN,

~UAUI NUFIAZ 2 —(THEIHAF N ARD—RRHIR N ST & BRI CERETTBE,

FIA—R+Y—Figke

TH—I b 16ERETIF 1 OERL

FI—RERE SENTHKUSENT SPC: Rnfezt: Decode Type (NibbleZ/zldWord) . Nibble Details (On/Off) ;

IR Tick Time (400nsec~3msec). Tick Time Tolerance (1%~50%) . Idle State (Highz/=l&Low) . Nibbles (3~9) ;

ZONTJUEEHE: SENT Version (FEB2008. JAN2010. &7zl#APR2016) .New CRC (On/Off) . Pause Pulse (On/Off) ;

FvR)UFER Fast Only, Slow Only &7z(& Both:

LNRILBRUERTUVR Percent®klzldAbsolute;

"Words” TF 1—R®MFE. "Fast Cannels”(Z(F R+ O—REFRDI=HD A DD T—)LR(DO, D1, D2, D3)H'd4. Offset. Nibble, Order(MSBZz(3
LSB) DEEZEZHE T, "Words” TF I—RDIFE. "Slow Channels” Tl TXT 77 A LA N e I —F—EHF T — T IV EFidHAH AO—F v =)L
TOYYRUYIFI—Rh'OJEE,

SENT SPC: Master Trigger Pulse Length:&A4DDIDMDLengthZzEZ (4~500us) :

CRC:Version (J2716. Infineon.Method O.Method E) [C(3. Status and Communication Nibbles (SCN).ID.Rolling Counter (RC) ZZ1.

F3d—RAAH FEO7ZFOTFvRIL AEBVFRIFEEN — A BLUOEEDTII VA —Z,

FI—R# —EICRKADDNRZET I—ROJRE, Ffe, (71— RERfTE) A—LARTO T8,

E 1] SENTSHKUSENT SPC: SENT Packet.Synchronization Pulse.Status and Communication Nibble.Reserved for Application Status.Serial
Data Message Bits.Data Nibbles.CRC.Pause Pulse2f & B FERR. AOD—F v/ RILDBE. EVhUNILDT/ T—3,

SENT SPC: Master Trigger Pulse&Sensor Response TimeD @3 FFRM. IALAR—RAEREICEDE. T I—NERZA VT UITYNIERU R
BRECA—IN—LA,

F—2 VD&, BARMEEOTONIIVEET I—ROF I—NEHRE 1~ 20T BRI T1 DOFT—TIVICKRRUET . RRSNBIERIE A VT VIR ITA LRI VT,

TIZt—k ZOMERIONIIVEBDBRCT. T—TIE ZI0—)b FVFICED R~ CNVIT7A ILADII A~ BEVF—9 00D/ 59—V DR
BENTIEE,

INT—EFR SENTHKXUSENT SPCTI—RA "Nibbles "[CERESINTVRHE. LI TFOWVWIT NN ERER: Idx. Time.Sync.Tick
Time.Message.Nibbles.RMS.Pause Pulse.Status.7I—Rh' "Words "[CERESNTUSBE. dx. Time.Sync.Tick.Message. Stat.b0.b1.b2
.b3.D0.D1.D2.D3.CRC.RMS.ID.7—%.Pause Pulse.StatusZi&3R,

SENT SPCF—Rh' "Nibbles "&/zld "Words "[CERESNTVDEE LU TOWLTNH Z1&RER: Master Trigger Pulse.Response Time.ID Mux.
SPIbus TDME®D d+

SHRl/ O S TH%RE

JUZIWTF—9 Message to Value 5HAI/ NS A—9(&, YUTF LAY E—IHDRA2048/)N1 bDT—5 /R4 O—RD S5 FEEUCERD DT —I =i - ZHRL, 770

FI9)L-7F0O5 T10ERBETHRRLUET . BT —IILYI—REX FEID DAY E—ITAILIUV T BUERICLDTRIFI AT — UV T (CHIRLET . YUT7I

25 (DAC) DACERIF. 79 )Uh o7 FO7 (LB Ne T —9 % DT —9 SREICHEBDH HEF LT TOVN, T—9 DIENZE L ERD TENT
ETET,.

IL=VD Message to Analog. Analog to Message.Message to Message. AMessage Time (B—7 J1—R_EDE—Xvtz—), Time@Message(~JAH

EHAINSX—5

SOHSE).

JUFP LAY E—VF.ID =" (FEE T 250) E1—F—TERDDATAEL (<=.<.=.>.>=,<>.IN RANGE.OUT OF RANGE) T.&A2048EwrDT
— I DABDBAICERIT DTENTEFT, 7FO7ESIF. RO~ (pos.neg) LU (abs. %) ERT UV RATEER I DIEN TEFT, FHOTES
DN—)URF D(E AERATEZBALTeIC, BRI [EA RV (BRAT1000) DVWITNH CRETDIEN TEET

NART—=F R
SHAINSX—5

Number of Messages. Message Bit Rate.Message Bus Load %
JUT LAV E=IE.ID =" EHE T REE) E1—H—EED "DATA <=.<.=.>.>=,<>.in range.out of range "C.&A2048"wrDT—I DE
BODBHICERTDTENTEET,

FPANT—HRE

Eal—l
HE

YWEBBESDT AN —2ZRARAD (VU7 LT I—RIECT D) BESICIERULE Y, Eye Styleld OS5 —/73O7 N—V IV ANSEIRTTAE, 77+ D
1EE7Z0~100% CHEETBE,

PAINSA—S Eye Height.Eye Width. (Number of) Mask Hits

FPARRT RBOTLIA - 704 MaskMakery IO 7 1—FAUF 4 ZEBLU T DAY LAY AT ZHER T DT ENTTRE NRY LAY AT ZFEL & THUHL
TEAIT DT ENTRE,

E@S7k v i Mask Failure Indication ON Z/zld OFF (ON = iEfE R Z 7R AL T&RN).

BEERT Eye Mask failureT—27)UITEEIL TY A UTSRE N — R RN, Mask FailurelfDJfE LA TIAE,
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EIRHHEH

1—Y—RIHOULDFF—IN—T7A
WZAWTY VRYYIF I1—RZER{T,

F1—

F—

REFRAZN IV bO—IUEEIR
8+24

8+2+19+2+1
1-—Y—EE

RERTR:

Frame

ID

Label

Raw Bits

SDI

Data

SSM

Parity

Symbolic Message~Symbol

il ls ..l PR e i R [
41! \T I-"1 f '.*i h\l I r‘} |I
| i 1 5GSBS |

ER

F—
BRI DD T4 — LR BRI CERUYP T WA CEHRRI DI ENTEEF T ULDFINRILT7A LI, ARINCA29N—T UV RE
FxZ0CSV (Comma Separated Variable) 774U T, SNV IT7A )VDVEREAEIEICIFTFRANI T4 I %=ERTS
CENTE INNICERTEDESOHICHIREHFEB A CTUIBEEIRT — (. Selected Mach = 645 MachT

YURUYISFI—-RDF—N—LAFRT

RENIcT =921 - —Ih DRIIFTTECTRR. I— P —DORESNICULDF D7 A )V ZFER T DT ET. SNLP

YURUyIFA—R-FORI-F—T )b

VURILT—9I9 O IIT—TIVICKRRINE T Lab
el. SID. Data. SSM. Parity. Symbolic Messageix&E D
ARMIC 429 wordDEERIEHRZRELER

28
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ARINC429Bus D SYMBOLIC# KU'ARINC429Bus DME SYMBOLIC

&
V—ABLY V—R7EER, BitRateZZER,
JORJVEE

FA—-N+Y—FHEE

T#+—Ivhk 16:ERE e (ESymbolic+H1 638 > RUwI 7 I—RICE, I—H— R HOULDFF—9R—2 T 71 LD E,
FI—RERE HighL AU LowLN)VICBHEE RN B, T 74 )UNFHEXHE (BEAL1: RIS IR, RAER (8+24.8+2+19+2+1 Ficld 1 —H—ER) ZEIR,
Fa—FAS BRO7FOTF IRV AEVEICFEEN —X BFLOERDT VIS —R,
FO—RE —EBITRAADDNRZET I—ROlgE, Fio, (FI—NERAE) —LF bk,
KRBy Frame. ID. >\)b.Raw Bits.SDI, Data. SSM\, ParityZ &5 (&,
A LNR=EREICEDE. 7 I—RiFsHREA VT UV TV NMTERU ISR CA —/NN—L 1,
T2V D&, BAAEFEOONIIVEZFET I—ROF I—REHRE 1~ 2017 BRIT1 DDT—TIVCEKRRUE T . "RSNDIERIG A VT VIR IA LRIV T,
TIIZAR—N ZOMERTONIIVEEDIBERTI . T—TIVE ZT70—)b, FvFICEDX— L. .cSVIFA )ADII AR—M BWLWT =9 PN/ VT — 2 DIFIHRERR
BRENTIRE,
NI =T Previous or Next IDX. Time. OctalDigits. Label. SDI. Data. SSM. Parity. Msg, StatusZ1&5
ARINC429Bus DMESYMBOLIC Dd+
St/ DS T#RE
JUPITF—F Message to Value 58I/ NS A= (F. VU7 LAY E—IHD]RK2048/\A hDT—F /R4 O—RDI5 IEELEED DT —9 =i - 2L, 770
Fo9),-7F300 | T10ERETCHRRLET, ERDT—IIVI—RERFEIDNDAYE—ITA)IVDT BAUEIRICKDFTEBEI AT — UV T (TR
48 (DAC) JUTPIWDACERIE. TV Lo 7 O [CEREN T —9 & MO T —5 SIENICAEREDH 2EFE LTI OV T—Y DRBNZEEZE 2
CENTIRE
IAL=0T Message to Analog. Analog to Message. Message to Message. AMessage Time (B—7 1—R_EDE—Xvt—). Time@Message(~JAM

EHRAINSX—9

SOEE).

JUTP AV E—=IFID =" (FEE T 250) E1—F—TERDDATAEL (<=.<.=.>.>=,<>.IN RANGE.OUT OF RANGE) C.&AX2048EwvrDT
— I DEBDBFICER T DIENTTRE

7FO71ESIF AO0— (pos.neg) . LN (abs, %) \ERTUVATEER T 2 ENTEEX T, 7 FOTESDIR—ILRA T AREIRRIEZRTeHIC. B
BIFIEA U (RA1000) DVSNHTRET DI ENTIEE,

NART—5 R
EHAINSX—5

Number of Messages, Message Bit Rate. Message Bus Load %
JUT A vtE—I1FID =" (BT RHEE) E1—H—EED "DATA <=.<,=.>.>=,<>.in range.out of range "T.&A2048E v DT —IDE
BODBHICERT 2T EN' TR

FPANT— e

i —J
BE

YWEBBESDT AN —2ZRKAD (VUF LT I—RIET D) BESICIERULE Y, Eyve Styleld 5 —/73O7N—V 2RIV ANSEIRTATEE, 774 D
18720~ 100% CHEETEE,

PAINTA—S Eye Height. Eye Width. (Number of) Mask Hits

PAIART BEDTLI (- L7004 MaskMakery IO 7 A—TF4UT4ZERAUT HAI LAY AT ZEN T BT EN'TIEE, HAY AR AT ZFEFEL B THUH
UTEAT 2N TR,

E@.8% 4 i} Mask Failure Indication ON Z/z(d OFF (ON = EEEFT &R TRR).

BEERT Eye Mask failureF—27)UITEEIL TY A7MBUISEFE N — R ZFRRUE T . Mask Failurel D JAE LA TIEE,
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EIRHHEH

RO TENIFMIL-STD-15534 00—

TV AR
® Transfers

Command Words
Data Words
Status Words
Error Words
Response Times L | i| . .
Intermessage Gap Times AR LA T ,,| FITHTEHT ,l

ST EADDRESSER (<. <=.=.>.>= ' T -

+<>.IN RANGE. OUT of RANGE)

BEDRTPZRUR. HITPRUR, F—I1E.

E—RI-RZEZLICIVS T

MIL-STD-1553M/N\—</a A, BICH i

BLRRMEDEAIRN ke
MIL-STD-1553~UA (. Transferb )L &k
Fl@WordU NIV TERET 2 ENTE, @)
BURIVTCOMNIAZREUE T F IS
—RUAE Transferb)LEfeldFWord R

ILTTORINVIS—DRRZEREIEDH DT

ENNTEFT . WordUNILRUAICK RT
PRUVA DT PRUADFEREASIHT

RECY,

EE
VY—ARE
MU EERE
T#—Xvh
FUAEE

PRUARE

30

MIL-STD-1553 TD& KUMIL-STD-1553 TDME
V—RIEER,

1OEME T F 2EH (T —NAD Y hDSEIF1 0

COMMAND WORD., STATUS WORD.DATA WORD. ALL WORDS. ERROR.RESPONSE TIME. INTERMESSAGE GAP TIMEZGRE R D
TRANSFERTRUAH, TRANSFERSIE Xwtz—39 1 F’BC-RT.RT-BC.RT-RT. MODE COMMAND. MODE COMMAND & DATA (XMIT) . MODE
COMMAND AND DATA (RCV) . &FEBROADCASTS (BC-RT (S) .RT-RT (S) . MODE COMMANDBLUMODE COMMAND AND DATA) Ds&ERIC
KIESICEEDFT DI ENTTEE

COMMAND WORD®DRUJAIZIFE, 5EwkDRemote Terminal (RT) Address 1D (s) &Ffzl&Sub Addressz<=, <, =, >, >=, <>, IN RANGE, OUT OF
RANGE, DON'T CAREEWSZAE T, Transmit/ReceivetwNREZOQ. 1. X(don't care) st CIEE.

STATUS WORDRUJAT(F. <=, <, =,>.>=,<>.IN RANGE.OUT OF RANGE.DON'T CAREZZAFIC5EWNRT Address IDZIETE : Message
Error. Instrumentation. Service Request., Broadcast Command Received. Busy. Subsystem Flag. Dynamic Bus Contol Acceptance. Terminal
Flagz0. 1. X ((don’t care)&LTStatus Word bitsICIEE.

RT Addressz/zldSub AddressZZETRANSFERICDW TS, EEEEEBILERES T B,

16 ERFTC(F 2ER CERE D BE.



1%

MIL-STD-1553 TDEKU'MIL-STD-1553 TDME ()

DATASRE

Data Word Count: WM TRANSFERTH. Data Word Countz325—9 J—RE T 10 CIEE.

DATA WORDZTzIFTRANSFER F—9 587 (168 : 7 —9/NA MI=R K2 (1 T—9T—R) N1 Mg, Z T )L CERE DT BE

DATA WORD &/zld TRANSFER F—95%%E (Binary) :0. 1. XDEEDHEHFEDE T1~16EwhE T

Data patternl&. &A2/VA ~/ 16w NEZH (DATA WORD) izl A64/ 4 /5128w NEZSI (TRANSFER) DEEDNMEN SRR T DL DICERETIRE,

DATAZRHERTE

Data Word Count:<=,<,=,>>=,<> F—9HE <=, <.=.>.>=,<>.IN RANGE.OUT OF RANGE. &/zld DON'T CARE

E—RITUREBE

EXIE 1 <=
TRANSFER MODE COMMANDS K U* COMMAND WORDS (&.Mode Code (0~31.5#BB(4E) Z&RL. E—RO—RDEHZE <=, <, =, >, >=,

<> &9 BHTETIEEDTEE.

AT —IREBE TRANSFER WORD. STATUS WORDMD&EE w0, 1. X (don’t care) 2R, LA &R : Message Error. Instrumentation. Service
Request. Broadcast Command Received. Busy. Subsystem Flag. Dynamic Bus Acceptance. Terminal Flag

IS—8BE FryvIRvI RZERLT 1 DFEIFEROWord LevelZzlETransfer LevelD T S—%1%IR, Word Level errong&iR:Invalid Sync. Manchester
Error.Idle Error.Parity Error, Transfer Level error#iR:Bad Word Count. Address Mismatch. Non-Contiguous Data. Sync Error.

ZDMDERE Response Time Setup:Conditional Setup <, >, in range, out of range; Value Setup:0~32.752%1270#,
Intermessage Gap Setup:Conditional Setup <, >, in range, out of range: Value Setup:0~32.752<A20%,

EvkL—bk 1 Mb/s. RIMESRE R H

~UHAS FEDOF7 O FvRIVEEFEXTAS

FA—R+Y—FHEEE

T+—I bk 163EHL. 2ER. 1 0ER (2ERIFAddress CIFERAT) o

FI—RERE HighL )b LowN)VICBHEE RN B, T 74 )UNFHEE (BALRIVN) IRIB.  T— 7L (FRR) E—R (WORDZZIFTRANSFER) &R, Response
Time®&kUInterMessage Gap Time limitZE#.

F3d—RAAH ARDO7FOTFvRIb AEBVFIFEEN — X BROERDT I I U —R,

FO—R%Y —EICHRARADDNRZET I—ROJgE, Fie, (FI—NERAE) —LF b olE.

KRBy Message. Word, Sync bits,RTA Addressd3&U*SubAddress bits, Receive/Transmit bit, Data Count bits. Data (Payload) bytesd & UFSingle-bit
Condition Codes. Reserved bits,Response Time Check® LU Inter-Message Gap Time.Word and Transfer Level Error Codes.Z &4y 35 m.
A LNR—=RERECEDE, TO—NEREA VTUITVNTERU BIREFICA —/N -1,

F—JILDIER. RAAEFEOONIIVFEFT I—RDOF I—REHREZE 1 ~201T. BRI T 1 DDT—TIVCKRRUE T RRSNDIERIE. A VT VIR IA LRIV T,

TIIRAR— ZOMERIONIIVEEDERTI. T—7IE Z70—=)b. FVFICLDR—L1L. .cVI7AIADIIT AR—M RWVWTF—F 0D/ VT — 2 DRFRERT
FRENTEE.

INT =R Previous or Next Index. Time, Message. Transaction. Type.Summary. Sync.RT Address. T/R. SubAddress. Count. ModeCode. Parity.Res
ponse Time.RT Address ACK.Message Error. Inst. SRQ. Reserved, Broadcase Rx.Busy. SubSystem Flag. Dynamic Bus Access. Terminal
Flag. Data. IMG. Status=4&3%,
MIL-STD-1553 TDME®D &+

SHRl/ O S Tt%RE

JUPITF—F Message to Value 51/ VI A—=5 (&, YUT LA E—IHD]RA2048/\A SDT—5 /A O—RDI5 JEE LB DT —F =i - ZiRL. 70

Fy9)-FFOg | TI10ERETER. BT —9IVI—RER FEIDNDAYE—IT4)LIU T BUEHICKDTRRRU AT —U 2V F(CHIGLET . YUTILDAC

7§ (DAC) R TS IVHS T F ORI NI T — 972 MO T —9 SRENICHERED S 2EE LT IOv L. T—9 DIRENZE (LR 5 TEN TR,

IL=VT Message to Analog. Analog to Message.Message to Message. AMessage Time (E—7F I—R_EDE—Xvt—). Time@Message(hJAM

SHAINSA—S SOHFE)
JUT A vE—IFID =" (EHTDEE) E1——EEDDATAZH (<=.<.=.>.>=.<>.IN RANGE. OUT OF RANGE) C.fKX2048whrD7F
—IDERDBAICER T DIENTEE. 7FOJESIF. AO—7(pos.neg) . LNL (@bs, %) \EXAT UV RATER I DIENTEFRT,, PFOTESD
R—IURA D(F AEGAIEEBR eI BFEE 2 FA RN (EA1000) DWITNH TRET DT ENTIEE,

NART—IR Number of Messages, Message Bit Rate, Message Bus Load %.

EHRAINSX—9

JUTIAvE—=IE.ID =" (EE T 25E) E1—H—FERD "DATA <=.<.=.>.>=,<>.in range. out of range "T.&A2048EwrDT—I DE
ROBAICERI B ENTTRE,

FPAINT— ke

S
BE

YWEBBESDT AN —2ZHmKAD (VU7 LT I—RTET D) BESITERLE S, Eye Styleld A5 —/7FO7/N—V IV ANOEIRATAE, 741 D
HEE7Z0~100% CHHEETIRE,

FAINSA—S Eye Height.Eye Width. (Number of) Mask Hits

PARART BEDTLI (- 704 MaskMakery IO 7 A—T4UT4ZFERUT DAY LAY AT EEN T DT EN'TIEE, DAY LR AT ZFFELU R THUH
UCTERT 2T ENTIRE

E@.8%: i} Mask Failure Indication ON Z/zld OFF (ON = #EEEFiZTRAN TRR).

BELRT Eye Mask failureT—7)VISEEIL TR AIEEUSEE N —RZRRLET . Mask FailureBsD S EATIRE,
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EIRHHEH

USB 2.0MLow/Full/HighZ E— R
(1.xBKV2.0)

USBNNTwhI A T TRUA:
® Token
® Data
® Handshake
® User-defined

cSUY T3y -MIHEYR—F

SIENBOR VIS —BLT/NRAAN
V- NUZtEE

'r/\\\yl\\ I\ob-‘yI\\ I\ayﬂ‘gtjay\ IS—
[CK B IENFARZRH TIHE

Pattern Type

Packet Any Sync
Protocol Error Token
Data

Handshake

Bus Bvent User Define

Transaction

RO EENRUSBRU A

PRUZ IZVRIRA VN ATUYRI A T NT IR—bRE. HS5D2IA TDNTvhENI AT ENTE. - —TF&R/N\TvhD
FR(CTR—NAFEDBFICHDIFEDT —IRAO—RThI A FeFERDIDDPacketZ 1 DDNIAFLEETDIENTESE
9, Token. Data.Handshake. User-Defined/\owbhZEBRICHIFEHE T USBRS BTy MIAZEER. CD RIS E L
F BRE.EHOONILT7FSAHICUhdUFER A,

BREEX—L

USB 1.x/2.070—R/ Vi —I D g ism L I Vg A R ldx Transldx
MY NS UY Ty ORI —ERELEDIFIBDT

EPTEFYT . T IA—RINeT—I DRV EFEZ. ASDF ] FHTIAE Time{us) | TransType

IBIRRFHEDVNIT NN DIEZ AN U TR, FI2FBIIRDFELZ
BOIFBZLICI o TIRERTI DTENTEFTHIRE RVECERD
NS EOPDIUICHFELTV2 T Uy F ZRUE T CENTER
ER

ltemType = DevAddr

Endpoint Details




(u

) 3

USB2bus TDH KU'USB2bus TDME

T&E

Y—ABKIY USB Low. Full. High Speed (1.x &KV 2.0) DLVTNHZEEIR,

JFORIVEE SourceZER (RAE—REFEAT D TO—E VT VRT AITIEU T, 1 DFEIFERD) -
D+ED-DOBELAN)LZEREIR (LowB KU FUlRE—RDFH)

MU HEEE

T#—Ivhk 1 OERF T 2ER

NUHSRE Packet Type (Any. Token, Data. Handshake. User-Defined) . Proocol Error. Transaction (Token. Data. Handshake. User-defined Packet’
Transaction|CHAHEH B TIEE) . F/zlFBus EventThUA,

NTyNERTE UTOEZD/INT v :ANY SYNCH/NNSY —TRUA
Token Packet: ANY Token Packet@hU, PREAMBLE/ERR Token Packetz&iR, & ED 7L —ALABESDSOF Token Packet’x
IR, OUT. IN.SETUP, &/zI3PING Token PacketCAddress&EndpointZi8E T dhH. "don’t care "%Z&#&iR, SPLIT TYPE.HUB
ADDR.PORT. S (speed/start) .E (nd) .ET (SPLIT typeDig&) Z35E LIZSPLIT Special Token PacketZg&4R, USER-DEFINEDEEIR, (A= DIEEAD3
DMToken PacketDWLWINMITNIA, BLU"OR"FHTRIA,
Data Packet: ANY DATA PACKETCRUA, DATAO.DATAT.DATA2. MDATADWSNHDFT—F /N hzEJAH, Data PayloadfE¥Data Length
BB CERETTRE.
Handshake Packet:ANY Handshake PacketThUA, FEMDACK. NAK.NYET.STALL. ERR Handshake PacketThUA,
Transaction Packet: FZDUSBNZ VT3 ThUA — Token. Data. Handshake. User-Defined PacketDsF8S N2 tvhzhS 80330
HiyantE. 20y MBS NEFITNI A,

DATASRE FEEDDATA PACKETICBWVWC . ORGHIECRAI DD T — IR CTER. T —IFELFE. Any.DATAQ.DATAT.DATA2. MDATA 94 TDF—9IA0O
—RNNI—UFeFTF—Y R,
Data Payload Patternz%iE (16680 : T —9INA NI =1~16, T—FFZTIVTERI DI EDTRE. T—INAO—RNI—rvhr7vr 2R 0
N XOEBDHEHFEHET1~128EYNETHIR. T—9 A O—R/NI—VIE A 128Byte/1024bitDy—4  ADEEDAEN SR
Data Lengthzs&xE: 16:5; # Data Bytes =0 ~ 12.

F—IFMHERTE Data Payload: =.<>.DON’T CARE. Data Length: <=.<.=.>.>=,<>.IN RANGE.OUT OF RANGE.ANY LENGTH

IS—8RE PID/Check Error, CRC5 Error, CRC16 Error.Frame Length Error.Bad Data Toggle Error.PIDO ErrordDEREDOREETrIA,

INAARVNERTE Reset. Resume, Suspend. ChiroDEEDOREHEHE TrIA,

EvkL—bk Low. Full, High-speedD W\ S NHDERIERIE

NUBHAS USB 1.XxB&VUSB 2.0 (LoWRE—RBKVFUIRE—R) (ERD T H07 F 4> RIVFIZ[FEXASEREL, 2 DD AFDHUE, USB2.0 (HIRE—R) &4

YORI—THRBICKIROSNC. HSHEDERSNCTF v RIbe ANICIF BYBER TO—TZEAT2MENHIET,

FIA—-R+Y—FHEE

EHAINSX—5

T#+—I vk USB 2.0UVIBRUT—I A 7—FONI)LDT I—R%E 1 6 CHIT
FI—REE NZZE—R (Low. Full.High) &:&R, ’O0—794 7 (7 IVIVRTIO—-TX1. Yo7 IVIVRTFO—-Tx2,. Z8 70— 7) B&EiR,
Fa—FAS BO7FO7F vV A EVEIFEEN — X BFLTERDT VIV —R,
FO—RE —EITRAADD/NRZET I—ROJEE, Ffo, (FI—NIERAE) R—LF bk,
R EED Transaction. Packet (Handshake. Token. Data). Control Sequences (Synch bits. PID bits.Check bits. EOP bits). Device
Address. Endpoint. Data Payload. CRC5 or CRC7. Inter-packet Idle. Inter-transaction IdleZ&B51FFKr.
A LNR—=RERECEDE, TO—NEHREA >V TUITVNITERU BREFICA —/N—A,
F—=2IVDIER. BRAAEFEO ONIIVEEFT I—RDF I—REREZ 1~ 2017 BERIITT1 DDT—TIVCKRRUE T . RRSNDIERIE A VT VIR ITALRIVT,
TIIRR—b ZOMERIONIIIVEBDERCTI . T—7IE RT70—=)b. FVFICLD X =L .cVI7AIADITAR—M RWVTF—FD/NT — > DRFRFRT
BRENTRE,
NI =15 Event, Token Packet. Data Packet.Handshake Packet. Transaction Packet. Protocol Error (45MEHDEL) Zi&R,
USB2bus TDME®D &+
SHRl/ O S TH%RE
JUPIWT—5 Message to Value 5HAI/ NS A—9(&, YUTF LAY E—IHDRA2048/)N1 bDT—5 /R4 O—RD S5 FEEUCERD DT —I =i - ZHRL, 770
Fy9)-FFOg | TI10ERETERRUET. BR2T—IIVI—RERREIDNDAYE—ITA)ILI T BAERIC R DT RT — UV TICHInLE T YUT L
Z(DAC) DACERIE. 79 )Uh 57 FO7 (LRSI Ne T —9 %, DT —9 SRERICHEBDH SRR ELTTOVNL, T—9 DRENZELZRD TEen'T
BEo
IL=DT Message to Analog. Analog to Message. Message to Message. AMessage Time (B—FJ1—R_EDE—Xvt—). Time@Message(hU7

HSDEE). YUT LAY E—IF."ID =" EE9 55H6) E1—P—EERDDATARM (<=, <.=.>.>=<>.IN RANGE.OUT OF RANGE) C.&X
2048 DT —IDEBDBAICER T LN TETET . 7FOJESIE. XO0—F (pos.neg) .LNL (abs. %) . EXTUV A TERIT DTENTEH
9. 7 FOTESDOR—IURE DE ABIRREZBA< eI BRI EA RV (&RA1000) DV\ITNH THRET DT ENTTEE,

NART—F R
EHRINSX—9

Number of Messages. Message Bit Rate.Message Bus Load % U7 )LXvt—I1F."ID =" (EHT2HE) E1—F—TFERD "DATA <=.<.=
.>.>=,<>.in range.out of range "T.J&A2048E Y DT —I DERDIBFAICER I DT EH TR

TAINT ke

RE

YWEBBESDT A /INF—ZRKRAD (VUT LT I—RTEICT D) BEICIERLE T, Eve Styleld AS—/7FOTN—YRIVIANSEIRTEE. 71D
HEEZ0~100% CHREETIAE,

FANSA—S Eye Height. Eye Width. (Number of) Mask Hits

PAIRART BEDTLIA-L70OA4 MaskMakery D17 1—FUT (& ERUT ARY AXRIZERT DI ENTEE, DAY LRRATZREFL & THUH
UCERAT2TENTEFT,

I AR AT E Mask Failure Indication ON &F/zld OFF (ON = iRz~ TR, Eye Mask failureT—7)LISEBIL TR ROIEA USRS — X Z2FRRUE

BEERT 9o Mask FailurelsDhUAE LN TIRE,
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I
BOEENGAYOXI—FR—ZADUSB- 0

PDVVYa1—v3Y .,.|._|||','1,'HW I' ” ‘

USB-PD 3.1 - EPR (Extended Power I | f
Range) & U'SPR (Standard Power
Range) #HiK—bk

Hu

wi

USB-PDXyt—INUH

ND—=FUNY-F7IxI(PDO) DF
J—K

BMC7 A NS — 2 EYEREEHRINS X —5

USB-PD&ADUSB Type-®I%T9 £
ORIV OB REERE AR

CC. Ve Lon [ESDIEEZRANSDT
EIC K USB-PDEREDIEEES S UT
INYI HTOJEE

SEMUSB-PDNU A
FUSA>-LI04 8V oyager USB-PDIYTS1 7Y2 - 72 e P e
S EBURJAREIRS 7 (Preamble. Ordered Set. Control -
Message. Data Message.Resets. Errors) ZFERALT. /\D
—-FUNUDIAV T SA PV ARNEGZT NI algE T,

Raques

Data Whessage Sink_Capalaltied  Batlery_ Situs

Enes Gat_Coumtry inds| | Enter LIS

TELEDYME LECROY

AN =V EREETAINS A—9

USB-PD BMC (biphase mark coded) #IEEDREIE% . SiEH7
USB-PDEEATCT /\wT o T A—RT—T LA B BIND/ oy 7z E
IRg D& USB-PD TDMPH BEBIHIICEHAIZEITUVGERED T A VY —

— - RRAITT ANEERELET . . e &Wﬂﬂ‘lﬂﬂ-‘[[ ml 'Iq# 4 | o

USB Type-Co'ONIILZBFRIMIICIERISE S
USB-PDXAwtz—3/EDP-AUXPUSBA-SBUY o RNV RIGED D
USB Type-CIESZHREMNICHRE T E 2T &(CKU, USB Type-C/
AT LDREZET N,
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1%

USB-PD TD&KXUUSB-PD TDMP
it
Y—ABKXY CC1/CCAUESDFv=r)LY—R7ZER
JORJIVERE
MU RE
T#+—Ivhk CC1/CQ2DYV—RABRUVRLWYa)LREBEDRE
NUBLERTE Teledyne LeCroy®Voyager USB PDIYVFSA 7 VR -FTAY EAEDTHENGENIGBIRICEKY, AV T SA 7 Y AFEEDF I\ I halkE:
BUF®MPreamble. Ordered Set. Control Message. Data Message. Resets. Errors with selectionsGhU73:
Ordered Sets:SOP. SOP’, SOP”, SOP’_Debug.SOP”_Debug
Control Messages:GoodCRC. PS-RDY. VCONN_Swap. Not_Supported. Get_Country_Codes. GotoMin. Get_Source_Cap. Wait. Get_Source_
Cap_Extended. Get_Sink_Cap_Extended. Accept. Get_Sink_Cap. Soft_Reset. Get_Status. Reject. DR_Swap. Data_Reset.FR_Swap. Ping. PR_
Swap. Data_Reset_Complete. Get_PPS_Status.
Data Message:Source_Capabilities. Sink_Capabilities. Get_Country_Info. Request. Battery_Status. Enter_USB.BIST. Alert. Vendor Defined
Resets:Soft Reset, Data Reset. Cable Reset
Errors:5b Symbol Error. Ordered Set Error, CRC Error.EOP Error,Reserved Message Error. Invalid Message Error. Packet Length Error
~UAUI NUFIAZ 2 —(THEIHAFE N ARDO—ARHIRNI ST EBIERICERETTBE,
FA—R+Y—Fikge
T#—Ivh 1 6IERETIF 2ER
FI—RERE CC1/CC2 V—REE
Fa—FAA BO7FOTFvR)VAEVUGER FElFTIIILN—Z,
FO—REY —EICRKADDNRZT I—ROTRE, Ffe, (FI—RIERfGE) A—LARTD T8,
&R TR EDFRSNEDATAREICA —/N\—LA
KRBy Message Type, Preamble. SOP, Data Role (UFP/DFP).Power Role (Source/Sink).EPR/SPR (Source/Sink) Capabilities.
Msg ID.Obj Count,Extended, Data. CRC.EOP.Z&5 (FFRMT A ANRN—AREICEDE, T I—RIERZA VT UI T NMTFRU BERFICA —/N—
Ao
F—JILDIERE. BRAAEEOIONIIVFEFTI—ROFTI—RERZ1~2017. R T1 DDT—TIVIERRUFET . RIRCNDIBERIF A VTVIRIA LRIV,
TIRHR—M ZOMERIONIIVEEDERTT . T—7)UiE. RTO—=)L. FVFICLBDR— L. .cSVI7A IADII AR—M RWTF—F D/ VT — > DRFRFRTIG
EHVTI8E,
INT—IIRHR DU ZRTA/% 751838 Index. Time. SOP. Msg Type. Data Role. Power Role.Msg ID.Obj Count. Extended. Data. CRC. Status.
AND/ORBEEIEESNEZAVT. RAIDDT—TILADEIHFEHEEEEICIRERT DT EN' TR
USB-PD TDMP®D &+
=
Y—ABKIY USB-PDE&EDEHRID=sb DB 7w T
JORJIVERE CCIFIFCC2UEEDTF v/ =)LV — A &R (W7H)
VbusiEEDF v/ )Ly — &R (VBUS@PS_RDYRIZEIC/ZE)
lloadfEEDF v /=LY —AEER (F T3Y)
DP-AUX, USB4-SBU (UART, or other Alt Mods) BREMDT A RNV RO IJVADF v/ R )V7ER (USB-PDE B RITEREZEL 18 S (Ci)/E)
SHRl/ O S TgRE
USB-PDEHEHEI | PS_RDY_Level - VBUS@PS_RDYZEHA|
INSA—Y
FIL=VT Message to Analog. Analog to Message. Message to Message. AMessage Time (B—7F I—R_EDE—Xvt—). Time@Message(hJAMH
SHAINSA—S SOEE). VU7 LAY E—I1E.7ID =" GHTDHE) E1—F—TEERDDATAEL (<=, <.=.>.>=,<>.IN RANGE.OUT OF RANGE) T.&A2048

EvbDT 9 DHEEDGHICERT DTENTEFT, 7FO71ESIF. RO~ (pos.neg) . AL (abs. %) . ERT U A TEZDIAE. 7F O 55Dk
—ILRA D1 AREIRRIEZR LTI BEREE I IFA N2 (A 1000) DLWINHNTERE S DT LD TIRE,

TPANT =V B RUYBEET A MERE

MIEERE USB-PD Analysisld. 7 >0RI—FDAnalsyis X Z1—hSER (LTEMIL) LE T . USB-PDYUF LT A—RICU VI U YIEBH S UBMCY (/NI —
FTANESR(T, T I—REICBL2IRD X — A TRIRSNCEBD DS 7 A BRUFHRINSA—IZHEH.
BIROTEEGIERE  USB-PDHFCERSNIEHAINSX—9:

SHAINSX—5

BMCHti/ VS X—% :fBitRate. tUnitInterval
BMChZ > X=w¥ :pBitRate. tRise. tFall. vHigh. vLow. vSwing. SymblEncod BMC Eye:vEyeCrossing Vbus:PS_RDY_LEVEL

Vbus @ PS_RDY
EHRAINSX—9

Decode SetupX=a1—MPS_RDY_LEVELAEZNICIE>T WS &, FHAERICRRE NS, CCSA VICPS_RDY Xy E—I D RET DL FIF IV TVbus
AT fERIF EHANET — )b, T I—RA —/\N—LA T I—RF—T)UITERR.

FPANI—VRE

BMIC7”f (ONE. ZERO.BOTH) Zi&iR. Eye Styleld. h5—/7FOT7/N—Y XTIV AN S&IRATBE, 71 DIEEZ0~100% CHAETBE,

PAINTA—S TAINT—=>DI0OwIUHINUEEYe Mask HitsDizshdDUnit Interval (tUnitinterval) #5558l

PAIRD USB-PDIRIEFTzIFHRAI LI RATER:
USB-PD#E#& :BMC Transmitter Mask.BMC Reciever Masks (Neutral. Sourcing. Sinking)
Custom: #EDT LS (> -LJOA MaskMakery IO 7 1—F 4 UF«ZERAU T ARY AR RIZERT 2 ENTRE. NRYI AN AT ZRFL. &
THUHUTERT 22 &N T

E@.8% i} Mask Failure Indication ON Z/zld OFF (ON = #EEEF &R TRR).

BEERT Eye Mask failureT — 7 )LISEENL T ATEAUIORE ML — RZRRUE T . Mask FailureBsDhUAELENTIRE,
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FIRFH
USB4® Thunderbolt™®DH 1 R/\/KR-U
VIRRZIAINARINTRIA

SB-TX&ESB-RXDLink (LT). Admin (AT)
.Re-timer RT)rSH¥TIvaveEsTFI—R

USB4 PHY-LogicL A 7 —DF/\w T D=
. A9 VR70OVETIFUSB4bus DME
EHBEDETER

USB4B LU Thunderboltd b 1 KINVR
PHYDOY I SA 7V ASHAINS X—9

AV953TF4718T ORI -T—T L TSB-TXE KU'SB-RXDEFH
FONILT—TILDBEBDUSBA-SB/ Wy bEgUy I L, )T yhg A F ARy
RILVIRSIPRUZ Ay~ OFHIERT BTSN — N~ LA (R DX~
LD YRODRIREINET .

USB4Y A RNVROKUAFEFI—R

USB4-SBRUAZRFELCUY I —Z Y THDREDA RN EF+ T F U T I—RT =TIV TTNA RAED YA RNV RUV OB
NP TY3VHUSBARRRIGEG LTV EZREELE T,

Ll LT Adrn AT

Rt BT Efai

AIVR7OVFIZUSB4bus DMEV D7 EBFEHETPHYOV VI EF /N\NVD

TF-USB-C USB/\A AE—=RB LU T A RNUR-F AN —RUEFRLIEAVOXAD—TEBHFEDE T /\vy 7 O—-TTUSBAD Y
ARNYRTXERXESZ . DHYU—XEB T O—T THA RN YRESESRT —IZSVUSBANAE U ZF v T FvI 2T ENTEE
T, TF-USB-Cl&. USB4-SBIESThUAL. BISICSA TU VI TRA20Gh/sOERT —9 &+ v SF v CEBMH—DYI1—3 T
T, USBAB KU Thunderbolthb TV R=wd UFA R . P ITA4TT—TIVDPHYUV IBN—Z VT %85 T 2N TIBEC T,

-

TF-USB-C-HSUSB4/\ -1 R E—RH X,
GA RN TN
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(u

EHAINSX—5

) 3

USB4-SB TDH KU TDMP

EE

Y—ABKIY V—2EER,

ZORJVERTE

NI EE

T#—Ivh SBU4-SBRUAY —ZADY—AER WA UREEZRTE.

NUAERTE UYIN—ZV T DEREZET NI T 31 DBIERE N HEIR:
Trigger Types: Link (LT).Address (AT).Retimer (RT) NS 02a>r TLIRIEZEIRTIEE
Link (LT):LSE Symbol (Resume. Fail. Lroff, Gen2.Gen3.Resume2. Any).Lane (Lane0.Lane1.Any)
Admin (AT):CmdNotResp (Command.Response. Any) ;Command/Response: (Read. Write. Any) .Read: (Vendor ID. Product ID.
Opcode. Metadata. Link Config. TXFEE.SB Chan Ver.Data.Any); Write: (Opcode. Metadata. TXFEE. Data. Any): TxFFE Field: (Request
Done.Tx Active.Any;Lane:(Lane0.Lane1.Any)
Retimer (RT) : (Broadcast. Addressed) ;Broadcast; Addressed:CmdNotResp (Command. Response. Any): Command/Response:
(Read. Write. Any) ; Read: (Vendor ID.Product ID.Opcode. Metadata. Link Config. TXFEE.SB Chan Ver. Data. Any); Write: (Opcode. Metada
ta. TXFEE. Data. Any): TxFFE Field: (Request Done. Tx Active. Any):Lane:(Lane0.Lane1.Any)

NUAARD FROT7FOT F v FIFIATIASMSOIZIFIERIR)  EXTATIDWV TN,

FA—R+Y—FHaE

T#—Ivhk 1 OHERE I 2R (LSS [NUARRE (CEEE SN LY RIBDTI—R) o

FO—REE V=2 RDIIICTES:SBTX.SBRX, F/zlE [SBTXESBRX ] o

Fd—RAAH BO7FOTFvoR)VATUEE FFTII IV —Z,

FO—RE —EICRKADD/NRZET I—ROEE, /o, (F I—NERMAE) R—LFRET8E

RINEFR TUyR_EDRIRENEDATARFCA —/N\—LA

RTHED Message Type.Preamble.SOP. Data Role (UFP/DFP).Power Role (Source/Sink).Msg ID.Obj Count. Extended. Data. CRC. EOPZ &5 FFR R~
A LIN=RERECEDE, TO—NEREA U TUITVNTERU BIREEICA —/N—A,

F—JILDIER. BRAAEEOONIIVFEIFT I—RDF I—REHRZE 1 ~201T. BRI TT1 DDT—TIVICKRRUE T o RRSNDIERIE. A VT VIR IA LRIV T,

TIIRAR— ZOMERTONIIVEEDERCTI . 7—7IUid. RTO—=)L. FVFICEDX— L. VI 7A IADII AR—M RWVTF—F 0D/ VT — > DRFRFRTE
EHOTgE,

INT—1EER AR /%7513  Index. Time. SOP.Msg Type.Data Role. Power Role.Msg ID.Obj Count. Extended. Data. CRC, Status.
AND/ORBEEIEESNIEZAWVT. RA3IDDT—TILADEHEDE ZEEICIRERT 2SN T,
USB4-SB TDMP® d+

St/ DS T#RE

JUPITF—F Message to Value SHRINNSA—9 1, YUFP LAY E—IBDRA2048/NA SDT—9 /R4 O—RDSE JEEUERD DT —F ZHit - ZRU, 770

Fy9),-7Fr0O7 | T10EHETERRUET . BHR2T—IIYVI—RER REIDNDAYvE—I T 1LY BRI L DFRERI AT —U I (5.

Z(DAC)

IAL=0T Message to Analog. Analog to Message. Message to Message. AMessage Time (G—FJ1—R_EDE—Xvt—Y). Time@Message(hU7

HSDEE). YUPILAvE—IE"ID =" (ZET 55E6) 11— —TEHEDDATARA (<=, <,=,>>=,<>.IN RANGE. OUT OF RANGE) T.F&xX
2048 DT —I DEBDBAICER I HENTETERT ., 7FOTJESIE. X0—F (pos.neg) . LNL (abs. %) . ERTUV X TERDTRE, 7 F 0718
SDOM—)URA D3 ABRREERHTeHIC BB EA NS (BRK1000) DV SO CRED AL,

FPANT =V BLUCYIEET A NMERE

EHRAINSX—9

YIRERTE USB4-SB Analysis. 40— MAnalsyisX Za1—ho&iR (b)) . USB4-SBVU7 LT I—RICU T L. USBAB LU ThunderboltEEED A
ERE. T 1—RFCIFEENS X —LTEIRUIZ/NN TS5
SBRIROIBELIEE  USB4B KU Thunderbolt #3EETxEHAI/ NS X —49 :VHigh, VLow. Rise Time.Fall Time. Amplitude. Bitrate. Burst Duration.

FPANT—V BT
NAITFAk

FPAEHAINS X —%9 :Eye Height.Eye Width. (Number of) Mask HitsfEBDFL 51 >- o0+ MaskMakery D17 1—F4UF«ZFRLT. H
A W AT ZAEN T B EN'TIRE HAY AR AT ZRIFL B CHUHUTERT 22 &M TIEE, Mask Failure Indication ON &/zld OFF (ON = Efif
EFTZ IR CTRR).

Eye Mask failure>— 7 )UISEEIL CY RATIEMUIERIE L —RERTRUE T . Y AVEMEF O NUSELEHDTTRE,
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EIRHHEH

ROTENLBAYORI—TN—2DDP-
AUXVUa—23y

DisplayPort 2.0. 1.4.eDP (embedded
DisplayPort) #24& I3

DisplayPort AUXDU—R/54 251
—R

AT 4T BKRUVIZC AUXFvoRIL- RS
Y Iv3y

DP-AUXD7 A INT — > EEREETHRINS
X—9
DisplayPort over USB-C®MDF A MCIE.

A VR7ZOVEFUSB-PD TDMEEHH
HFEDETEA

1295057471703 T—=T )b
ZORILF =T IWHSBERHDDP-AUX/ Sy hET Uy IS BE /ST yhg A F O YRAUXLI RS 7 RUZ Ay — I DF RS
BAFSNF —N— LA RHEREDR— LD VRODRRINET,

DP-AUXD7 A NS — 2V S XUYERBEHAI/INS X —5
DisplayPort PHY LA ICHEHLUTZDP-AUX 74 BRUEHA (54—
95 ANEEE. TONIILT—T I SBM0D/ Wy eI v I3 %
& DP-AUXEEATY 7ho P ' EBMICSHAVEITL M SV RSy 9 FT
BLY—NDOPA 189~ RATFTANERTT HTENTHETT

USB-PD TDMP& A UDisplayPort over
USB Type-C*%Zfi#if

DP-AUX DMP(&. Standard DP9 *>eDPz% 3" i
SHIBMATHRET 5B, USB-PD TDMPEHE

L. DisplayPort over USB-Cgg&t ¢DisplayPort
AUX(SBUZSA>) EUSB-PD(CCTA V) DIA=ZT
EANT7Z1{T DB OIBEC T s Msg-Msgd A =T 5HA|
INTA—=9(F.USB-PD Alt Mode~ZH o3&
DisplayPort AUXU> I~ —Z 27 EOARETGY
AZVTIGERT DY R T LADHEBERMEREED T/ W

- » Measure P1:MsgToMsg(D...
JICEFTRETT value 46.118691890 ms

status v




DP-AUX D& &UDP-AUX DMP

it

VY—2ABLY V—2Z(FO—RAAH) . FOR3)L (DPAUX) ZFEiR,

JORJVERE

~UAERE

T#—I vk ‘DisplayPort AUXDRUHERL, USB-PDEHAT 2155(E, USB-PD MJAZERLTDisplayPort "Alt Mode' bS5 023> ThUALETD,

FI—R+Y—F ek

T#— vk 16ERE I3 >R v DisplayPort AUXNS BT 0—NR,

FO—REEE V=R Ea1— (16EHFFEES) . SO—E VT (AUX-PAUXNFZFED) WS4 I A LTI T OA—RRw3)URUAN)VZEER,

Fa—FAA AEO7FOTF vV AV BRE FEFTII IV —R,

FO—RE —EICRARADD/NRZT I— ROl Ffe. (7 I—NERAE) A—LARTOTHE,

FEFR TUYR EOIRSNEDATAREICE —/N\—LA1

RtHED Idl; Preamble. Packet Type.Command Type (Read/Write).DP Configuration Registor .12C Address. Command Register Data. StopD &5
(BEZN

F—J VDB BRAMEBEDOONIIVEFETF I—ROFT I—RERERAR 20T HRINT1 DOF =T IVICERRUET . RRSNDIERIF. A VT VIAIALRIVT,

IIAR—bk %\\Q@%Ejﬂ NJVEBDIBHRTY . 7—7IF. RIO—)b. FYFITKD X — L .cSVI7A ILANDII AR—I RWVWT—F A0/ VS — > DRFFR RIS
EHVTTRE,

INT—VteER PUN =R /% 751%5R  Index. Packet Type.Command Type. Command. DPCConfigReg/I12C Address.
DP-AUX DMP® d+

st/ TS TKkRE

L=V T Message to Analog. Analog to Message. Message to Message. AMessage Time (B—FJ—R_EDE—Xvt—). Time@Message(~NJAH

EHAINSX—5

SOERE). VU7 LAY E—VIF."ID =" (ZH T 250) E1—F—FERODATARM (<=, <.=.>.>=.<>.IN RANGE.OUT OF RANGE) C.&AX2048
EVvhDT—I DERBDBAICER T DIENTEFT, 7FOJESIF. AO—7 (pos. neg) . L)L (@bs, %)  EXRT UV A TEER T BIENTEFT . 7
FOTESDOIR—IVRA D ANBIRAEZRH T B KTz (F4 RS (K 1000) DV ITNH TRE T DT EN TR,

PANI—VBIUMIEET X MERE

YIRERTE DP-AUX Analysisld, 70X 31— MAnalsyisX —a1—h'5ER (FaE) UE . DP-AUXT U7 LT I—RICUZ T U AUX 7 PEBET AR T. 71
—REIEERIRD X — L CRIRENEBD DS 7 A BRUFHA/NSA—5 =8,
BIROEEGYIEE  DisplayPortft CERSNIEHAINS X—5:

EHAINSX—5

BitRate. Unit Interval. Common Mode Voltage. Slew Rate. Vpk-Pk.

TPANT—VRE

AUX 74 7%ZiEEye Styleld. A5 —/7F0OT N—V 2RIV ZANSRIRTIAE, 7 DIEEZ0~100% CHHEETIAE,

FAINSA—S TAINT—=2DIOvIURNIET AR RTewhDizshDBaudRate (2XBitRate) ZEEh5HA,

PAIRT DP-AUX#IEETzdhRA I LI AT ER:
DP-AUXRAE :AUX 74 (Mo VRAZwS  LY—/N)
DRI LBEOTLI (- L704 MaskMakery ThDx 7 1—F 4 UT 4 ZERL T IRB Y RO ZREFICIFNRYI AR RIZER T 2N TRE. HR
& LR AT ZAFEL B THOBUTHERT 22 &N T

T RATIRATE Mask Failure Indication ON Zfzl& OFF (ON = K& Z 7RI CRN).

BEERT Eye Mask failureT— 7 )UISEEIL T Y RIIRRUIERI L — R RRUE I . Mask FailurelsDNUSHE LD TTAE,
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1A oy e

Fe

PECOBEEICH DD ST REREZSMBUS
IR VRZTORINLDRIAHZS RK—b

ARP,SMBALERT#.PECTIS—DKUH%Z
Yik—bk

J0vI ANy F DFEEZFENNA
E£FT—R

ZRUAR/W (@) AR VRI—R. F—
I=ERL T, BN A7z 2

RHAET—IER (K. <==.>.>=
+<>.INRANGE. OUT of RANGE)

WIRENAICT FOTFEF VI
(MSO) AR

SERITIEAIFSMBUS U H

EEZSMBUs Y VR OMIL ARPOYVRDIEN, I—F—FEEXDIXY VROV TR T 2HEED DL AFEDT —IEP
F—IBEDHEEERITDENTEET,

A + Cened + Diaka |,

Wnie Byle !

Chack Send Byl Recera: Byle Word
0

Command

Read Bybe / o e Block: Wiibe Block Wrile-Block |
Weed Process Cal Read Riead Process Cal

SMBats Host Wnie 32 Read 32 Wite 64
FMatify profdocol profocs percbocod profoco

Roead 64
peotocol

A—Y—ERODIYVRI—RDFHEMEN ST —I =it
LJERELTZOvVE

SMBUSDT — S FME. 16EHDEET 1—RT— T )L THEELTH
BRIV BDTY, SMBus TDMEA TYavid BEDAYE—IT
EESNET—IMBNST VI T —9 =L, 7 F O BEICERL
T 7FOTKEDOLSCTOVNT DHEREFIRHELET,




SMBus TD# &U'SMBus TDME

it

V—ABKY IOwIET—FI DY —R7EER

JORIIVERE

MU ERE

T#+—Ivhk 16XERE o (E 2R ADDRESSEDATAIFRIG D T4 —<X VN CRIET 2T &N TlEE,

NUAHSRE START.STOP.RESTART.No ACK.Read Protocols, Write Protocols. Quick Command. Send Byte.Receive Byte.Write Byte/Word.Read Byte/
Word. Process Call.Block Write/Read. Block Write-Block Read Process Call. SMBus Host Notify protocol. Write 32 protocol.Read 32
protocol. Write 64 protocol.Read 64 protocol. ARP. ADDR. ADDR+CMD+DATA. SMBALERT#.PEC ErrorchUA,

ADDRESSEEE "="ZH CADDRESSZU EDIEE
7EwE T 2(E 108w ADDRESSZ S —h U, 7E W RS LU 08w FADDRESS D /5 CRead. Write, F1zIdFR/W="Don’t Care "% &iRaJ&E,
R/WEWRO'EEND. FlelFEFENRBWV T RURETIIA,

DATASRE NRI L-NIHIA T
16 F—INA NI = 0~12. T—F[FZTILCER I DT EHTHEE
2EH0. 1 XDEBRDEHEDE T1~96EwhE TR T—F /NI —(&. 12Byte/96bit D —4 ~ ARDEBDAIBNOFIIAT DLDICERET D&
H'ET8E,

DATA{E <=.<=.>.>=,<>.IN RANGE.OUT OF RANGE. &zl DON'T CARE.

ACKZH ADDRZz(FADDR+CMD+DATASREICHB N T ACKEHELT.ACK.NO ACK.DON'T CAREZEIR,

EvkL—bk 100kHzZ SR 400kHzZ 5 X TMHzZI S ZDSMBUSICH IR UIZSMBUSERRD 2L > V(T Ih. E—RIFEEREHE.

NJAARD AROT7FOTF b TII VAT HAEMSOIZIFIERIE) EXTATIOW TN,

FA—R+Y—FHaE

T#+—<vhk 163 2ER

FI—RERE REEERIME. T74)UNE Percent amplitude.

TPRURBICR/WE YN EEE/SFERVERIRLCT IR,

F3d—RAAH BO7FO7Fv/RIL ATBUFRIFEEN — A BLUEEDTII VN —RIOvIF vV EFRAA 2ICUTH. F—9 D7 1—ROjEE (BExR
afERE) .

FO—R% —EBICRARADDNAZET I—RIOJEE, Ffc. (FI—NERfGE) X—LKRRDOTEE

RTibh START/ReSTART. ADDR.R/W, DATA. ACK.NACK,STOP bits/&ED Y /RTON )L ZEED TR
FA LCN—=RERECEDE FO—NERZEA VTUITVNTERU BREEICA —/N -,

F—JILDIER. BRAABFEOONIIVEEF T I—RDOF I—REHRE 1~ 2017 BRI T1 DDT—TIVCERRUE T RRSNDIERIE. A VT VIR IALRIVT,

TIZR— ZDMERETONIVEEDIBR T T—IVF. RIO—)b. IVFICEDR— L. .CSVIPA ILANDII ZAR— RWTF—I 0D/ VS — > DFFFRFRRIG
EN'OJEE,

INT—VIRER LU= /%7515  Index. Time. Address.R/W. Command Code. Length, Data® 16 T+ —<wi
SMBbus TDME® d+

SHRl/ O S Tt%RE

JUPIWTF—5 Message to Value 5T/ VI A—=5 (&, YUT LA E—IHD]RA2048/\A SDT—5 /A O—RD35 JEE LB DT —F =i - ZiRL. 70

Fy9)-rFrOg | TI10ERETERUET. BR2T—9IIVI—RER RFEIDNDAYE—ITA)ILI U T BAIEIRC KBTI R T — U T/ 5.

545 (DAC) JUFPIVDACERG. TI 9IS T O (LIRS Nc T —9 & MO T — 9 SRREIICAERR DG 25 E LT T OvNU. T —I DIFBENZE(L 2R 5
ZENTIRE,

IL=VT Message to Analog. Analog to Message. Message to Message. AMessage Time(E—7FJ—R_EDE—Xvtz—). Time@Message(hUAHS

EHAINSX—5

D). 2UZ Xy E—V(3,"ID =" (ZH I 25E) E1—F—TERDDATARM (<=, <,=,>.>=,<>.IN RANGE,OUT OF RANGE) T, &AX2048t"
VDT =S DEBRDBFAICER T DIEN TEXT, 7 FOTESE. AO—F (pos. neg) . LU (abs, %) EXTUV A TEZRT DIENTEET . 7 F
OJ1ESDR—IURA D& ABIREIEZRA T, BRI RS (R 1000) DV ITNH TRET DT ENTRE,

NART—5 2R
EHAINSX—5

Number of Messages, Message Bit Rate, Message Bus Load %:
JUT LAy E—I1EID =" T BIEE) E1—H—EED "DATA <=.<.=.>.>=,<>.in range.out of range "C.&A2048wrDF—5 DE
BOBICERT DT ENTEE

FANT—#RE

RE

YWEBBESDT A /NI —ZRKRAD (VUTILTI—RTEICT1 D) BEICIERLE T, Eve Styleld AS—/7FOTN—YRIVIANSEIRTEE. 71D
HEEZ0~100% CHREETIAE,

PAINSA—S Eye Height.Eye Width. (Number of) Mask Hits

FPAIART BEDTLI A L7704 MaskMakery D17 A—F(UTZFERUT ARY AN AT ZERT DI ENTRE. HRY LRRATZREFL & THUH
UCT{ERY 2T ENTIEE

I AT E Mask Failure Indication ON &7zl OFF (ON = iRfaEFTZ 7R CRN)o

BELRT Eye Mask failureT—7)VISESL TR AIEEUISFE N —RZRRUET . Mask FailureB§D NI A= LA TIBE,
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FI4FE
SMBus. PMBusIC X

JRVRDATIVERIRT B BET—
IR RISBEAS

16EHE 377 FOT1E (BI:5V) ThUA
HRAI LEREIT7A IV

FEHETF—IER (K. <=.=>.>=
.<>.In Range of. Out of Range)

WRENAICTF FOTERTFIIIN
(MSO) AH%zfER

= Command Name

HENE7FOJETRNUA
HABENSV. TF/NA ADEENI0CTDEE.
E A =TIV THhS7mstglc kU7
LIcWRE WHRBIBE TE7 FOJEZ A
ATNF . HEFYIRNITIPICHBENETI &
fe. I RTDIZHEMNRSMBUS NI A S A FITH
IHBLTWET,

FNA AR VRERET -9 ZBEEERTE T i Memary DnOS Dutpid_ Vokage
IND—=RIAVN-FINA RF. 256@DPMBuUs I >/
ROIRC FelFUTvvbZTR—~g2ENTESR
T HAILBEITFAINERRT L HET—IER Status : Inventory
NHOPUHD AN BRI BIEFAETT, INTE .
T O—RL. BVREMTRRLE T,

Configuration | | WarmningsFaults Sequencing

Mig_Ratings




1%

PMBus TD&&UPMBus TDME
it
V—ABKY IOwIET—FI DY —R7EER
JORIIVERE
MU ERE
T#+—Ivhk 16XERE o (E 2R ADDRESSEDATAIFRIG D T4 —<X VN CRIET 2T &N TlEE,
NUAERTE BEOIYYRtEv~(Memory, On/Off, Output Voltage. Configuration, Warning/Faults. Sequencing, Status. Telemetry. Inventory. Mfg Ratings
1th) 2 ERU. BERU TV BE (BIEERE. S ThUATIRE MIET — I RF. RET7 1 )LH S EEINICA T,
START.STOP.RESTART.No ACK.Read Protocols. Write Protocols. Quick Command. Send Byte.Receive Byte.Write Byte/Word.Read Byte/
Word. Process Call.Block Write/Read. Block Write-Block Read Process Call. SMBus Host Notify protocol. Write 32 protocol.Read 32
protocol. Write 64 protocol.Read 64 protocol. ARP. ADDR. ADDR+CMD+DATA. SMBALERT#. PEC ErrordEEDSMBuUs/ v ThUAH,
ADDRESSERE ADDRESSZ"="2&+C1 DIEE.
7EwADDRESSZEH R—MU. 78w N TRead. Write. &7/zl@R/W="Don’t Care "D T = EIRTTAE,
TRURBICR/WE WM EFEND/SFENEVTRUAEDNF DN EDIH EEIR,
O VREE 8EWrDCOMMANDAE" =" T 1 DEE,
BEWMEIF. 2. 168, Ry I DWVTND VRV IORVRIE F 74 UhEd 1 — T —(C K DBRE T 71 )L CER I B
DATAZRE HAIL-NIHTA T
Symbolic: EEf8U TV SE (BERE. RERE) Z10ER TAS BIET —IERIF SRET7 LS EERICAT .
168 F—INA NI = 0~12. T—FFZTILTER I D EHTHEE
2EX:0. 1 XDERDEHFEDETT1~96E W NETHIIG. T —F/VI—/(F. 12Byte/96bit DI —4— AN DEBDMEN SFIIA T DL DICERETIEE,
DATAZ 4 <=.<.=.>.>=,<>.IN RANGE.OUT OF RANGE. &/zld DON'T CAREF#IRCEBIERIF. BIRLIEOTVVROAT IUICI>TERBIEFT,
ACKZRH EDADDRPCUStomRETH. ACKZEFE L TACK.NO ACK.DON'T CAREZZEIR,
EvklL—bk 100kHzZ SR, 400kHzZ SR 1MHz2 5 ZDPMBUSICHIRUTESMBUSHR DL > VT k. E—RIEEENEE.
NJUAAA BO7FOTF v TIF)IVATT HEBMSOIZIFIER )  EXTATIDW TN, VOV IZEXTICAIT DT ECFERTRER 7707 F v/

9 BTENTTRE,

FIA—R+Y—FHEE

EHAINSX—5

T#—Ivhk 16:E#1. Symbolic
FI—REE RIEEEHNWUE, 774 /)UNE Percent amplitude,
TPRURBICR/WE W ZST/SFERVERIRLTTI—NR,
F3d—RAAH AEDO7FOTF vV ABVFEIFEEN — X BLOERDT VI VAU —R,
IJOVIF R EFRRA JICLTH, F—9 DT I—RETEE (BEFnEERE)
FO—RE —EBICHRAADDNAZETI—ROJEE, Ffo. (FI—NERfGE) X—LRRBOEE
KRB START/ReSTART. ADDR.R/W. DATA.ACK,NACK,STOP bitsZ sy (3R
A LNR—=AREICEDIE FI—REREA VT UV TV NTERUEISREICA —/N =LA,
F—2 VD&, BRAMEEOIONIIVEFETI—ROFTI—REHRE 1~ 20T BRI T1 DD T —TIVICRR. TRSNBIERIE. A VTVIRIA LRIV T ZD
TIIAR—K EREIOMNIIEBDERTT . 7—TIUIE. A70—)b. FYFITRDX— LA, .CSVIFAILANDII AR—M RWVWT = 0D/ VT — > DIFIRERR G E N T]
e,
INT—URER PURZRTA /%5158 Index. Time, Address. R/W.Command Code. Length, Data® 168 T+ —<wi
PMBus TDME®D &
SHRl/ O S Tt%RE
JUPIWTF—5 Message to Value 5HRI/ VI A—=5 (&, Y UT LA E—IHD]RA2048/\A MDT—5 /A O—RD35 JEE LB DT —S =i - ZiRL. 70
Fy9),-7F+O7 | 710ERETERR. B2 T—9 LV I—RER FEIDNDAYE—I T4 LIV T BRI L DTRIRU AT —U T (T,
48 (DAC) JUFZIVDACERG. TI 9IS T O (LIRS Nfc T —9 & DI T — 9 SRREICAERR DG 258 E LT OvN U T —I DIFBENE(L 2R 5
ZENTIRE,
IL=VT Message to Analog. Analog to Message.Message to Message. AMessage Time (B—7J1—R_EDE—Xvtz—), Time@Message (NJAHH

SOEE) U7 LAY E—VIF."ID =" (ZH T 250) E1—F—FERDODATARM (<=, <.=.>.>=.<>.IN RANGE.OUT OF RANGE) C.&X2048
EVhDT =5 DEEDSGHICER T DTENTEERT, 7FO7ESIF. AO0—7 (pos.neg) . LA (abs, %) . ERT U A TEZEDIAE. 7F O ES DR
—ILRZ D1 AREIRRIEZR ST, BREEfzIFA N2 (BAR1000) DWLVFNA TERE D BE,

NART—5 2R
EHAINSX—5

Number of Messages, Message Bit Rate, Message Bus Load %:
JUT LAy E—I1EID =" T BIEE) E1—H—EED "DATA <=.<.=.>.>=,<>.in range.out of range "C.&A2048"wrDF—5 DE
BDBHICEERT DTENTEED,

FANT—#RE

RE

YWEBBES DT A INI—VZRKRAD (VUT LT I—RTEICT D) BEICIERLE T Eye Styleld A5—/7F 0T N—Y IV ADSEIRTJEE, 7+ DIE
E720~100% CIHEE IR,

PAINSA—=F Eye Height.Eye Width. (Number of) Mask Hits

PAIRT BEDTLI (- L7704 MaskMakery D17 A—F(UT & FERUT ARY AN AT ZERT DI ENTRE, DAY LRRATZREFL & THUH
UCfERTIEE

Y RATIRAIE Mask Failure Indication ON Zfzld OFF (ON = &R &R TRX).

BELRT Eye Mask failure>—7)LISEEIL TR ROBAUTORE N — 272K~ Mask FailureBD IR IEATIRE,
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W s (el

e [T T

e | ]

LTRUA FI—R
1-Y-—ERIRVRIV—L/Y—=TVR TR 1 —— T s o e
_;E*%ﬁa)jb_bt“l\ujj‘ L T ) [ T R (A W (O ur ™ LT ER F rr ] L BT ]
l |
RHIET—IER (< <= =>>=< | ‘ H"' . v‘ i TH' ( - i III {

.INRANGE, OUT of RANGE)

RRENVAICT FOTERTI I
(MSO) AH%fER

REICERDY—T VA R—R%ZHSTN
TDY—T VRIS

TEHTIERAIFSPMINU A
MIPICER NN YR —T VAR A—F—E&XD IV VYR —T VA TRUAHZED
(FRCENTEREDT —IBEPT—IBOHEZTEET DENTEFT,

Master Nock Masber
Read Wiite Read

Ext. Regaster | | Exi. Register || Ext. Registes | A Regstar
Read Wrile tead Long Long

Haguater egpalar B
Rnsd ‘Wirila Hugthanticale
Trarsfar User
Bug Dwesrship dedinpd

7A NI — Y TR DRERZENE

By NEB Y BEDESREEERNICRT 71 /19— EREL
fERTEFT. TD10MsDIFIE CIESREZTHEL. RBEADE S
BE (W ITHIeKBOR) 2B RCROF2IEN TEET,




SPMibus TD#& & U'SPMIbus TDME

EE

Y—ABKIY IOwIET—I DY —R7ZER

JORJVERTE

NI EE

T#+—I vk 1 OXERF T 2R

NUASRTE SSC.Command (Reset. Sleep. Shutdown. Wakeup). Command Seauence (Master Read. Master Write.Block Master Read. Block
Slave Read.Extended Register Read. Extended Register Write.Extended Register Read Long. Extended Resgister Write Long. Register
Read.Register Write.Register 0 Write, Authenticate. Transfer Bus Ownership. User-defined). Errors (OR any combination of Command
Parity Error. Acknowledgement Error. Data Parity Error.Frames Error) GhU73,

DATASRE INVRY—T VR -NIAFA T
16EH . T—INA NI = 0~16, T—FFZTILTERI DI EDTEE
2R 0. 1 XDAEBRDHEHFEDE T1~128E v hETHIR.

DATAZR{4ERTE <=,<,=.>.>=,<>.IN RANGE.OUT OF RANGE. &/zld DON'T CARE

EvkL—bk WINH. ;RR26Mb/sE T, 70OvIIESNSEEHETE

NUBAS AEOF7FOTF )b TII VAT AEMSOIZIFIE ) . EXTAI DTN,

FA—R+Y—F i

T#—Ivhk EVRERR (A VT VI AFEF AT —H) FIRDE 1 61EH

FO—REBE BIEEERNWE, T I4)UNZE Percent amplitude,
PRURBICR/WE W ZET/SFRVEEIRLTT I—R,

Fa—RAH FEDOF7FOTF vV ABVFEFBEN — X BLOERDT VI IV —R,

IOvIF v IERRAIICUTH. T—9 DT I—RT8 (BEFRREERL) .

Fa—NER 8

—EICRRADDNRZT I—RTlRE, Ffc. (7 I—PBHRAE) X—LARTDTEE,

R FRAME. ARBITRATION SEQUENCE. COMMAND SEQUENCE. ARBITRATION/COMMAND BITS. SEQUENCE START CONDITION (SSC)
.SLAVE ADDRESS. COMMAND.,BYTE COUNT CODE (BC).REGISTER ADDRESS.PAYLOAD DATA.PARITY BITS.BUS PARK CYCLE.ACK/
NACK.and PROTOCOL ERRORZEEFFRRN. I A AR—RREICEDIE. FO—REHREA VT UITVNTERL. JIERE A —/\ -1,

F—JILDIERL. BRAABFEO ONIIVEEIFET I—RDOF I—RESHREZE 1~ 2017 BERAIIT1 DDT—TIVICERRUE T o "RSNDIERIE A VT VIR IA LRIV T,

TIIZR—k ZOMEEIONIVEBDBERCT . T—IUE AT70—)b. IVFICKBDR—L cVIT7AIADIITAR—M RWT—F 2D/ VT — > DRFRRT
BRENTIEE.

INI—IEER BIETEIFRDINDEX, TIME.MESSAGE (f&) . SSC. SLAVE (ID) , COMMAND, BYTE COUNT CODE,REGISTER. DATA ({&) . NBITS, STATUS Z & A4%
FUF I, Advanced SearchTlg. 7—)VAND/OROV I ZFERUTRA3I DD EBDRFZAMHEDTE DT EICK MR Z/ER T AL,
SPMIbus TDME®D d+

SHRl/ O S Tt%RE

JUZIWTF—9 Message to Value 5HAI/NSA—9(F YUF LAY E—IHDRA2048/N1 hDT—5 /R4 O—RD S5 IEEUCERD DT — =il - ZHL. 770

FU9)L-FFOT | 710ERETERR. BE2T—9IYI—RER FEIDNDAYE—IT1)L9  BAIZERICLDTRRU AT — U T/ VU7 IVDACHERF. 79

754 (DAC) VDS O CEREINIT—9 %2 DR T — 5 SRENICAERED G 2EFEEL T IOV, 77— DEENZE{L 2R 5 EH TlEE,

IL=VT Message to Analog, Analog to Message, Message to Message, AMessage Time (E—7J1—REDE—Xwvt—), Time@Message (NUHH

SHAINSX—9 SOB5E)
JUTILAYE—I1F "D =" (EZ3EF) E1—F—ERDDATATRA2048E YN T =Y DERDAIBICF <= <.=.>=,<>.IN RANGE. F/zl&
OUT OF RANGE CEEOIgE, 7 FO71ESIF. 20— (pos.neg) . LU (abs, %)  ERTUVRATEER T DI ENTEF T, 7 FOTESDHR—ILRF T
([FABIFATEZBHL IS BB F2FA RN (FRA1000) DVVSNH TERED AEo

NART—IR Number of Messages, Message Bit Rate, Message Bus Load %

EHAINSX—9

JUT LAy E—VF RAR2048E DT —I DERDAIBIC "ID =" (X9 3H0) E1——TFEHED "DATA <=, <, =, >, >=, <>, in range, out
of range "CE&E Ak,

FPAINT—HEE

S
BE

YWEBBESDT AN —2ZHEKAD (VU7 LT I—RTEICT D) BEITERLE S, Eve Styleld A5 —/7FO7/N—VRIVANOEIRATRE, 7+ D
HEE7Z0~100% CHEETTAE,

FAINSA—S Eye Height.Eye Width. (Number of) Mask Hits

PARRT REOTLIA - 704 MaskMakery IO 7 1—FAUT 4 ZERALU T HRAY AR AT ZER T DT EN TR, DRI ARRTZFRELETHEVE
UCERTIRE

Y RATIRAE Mask Failure Indication ON Z/zld OFF (ON = #EEEF &R TRR).

BELRT Eye Mask failure>—7)LISEEIL TR RIIBAUTORIE N — X2 Mask FailureBDUIE1EH TIEE,
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EIRHHEH

SDR.HDR-DDR, LAY —I12CEBH{EE—F
ZYiRk—k

EDHILNEMEE—RTH M HZIEH

PRUVA.R/W(EE) . JEYIYYRI—
R.F—9ZERLUT. SR U HZR M

%1#{#35-“_9E§(<\ <=\ = >\ >=
+<>.INRANGE. OUT of RANGE) o e Ty T R 1 (g AL ey

WIRENUAICFZ FOTEFTIIIL
(MSO) A% (e

TIENTEADFIBCRUA

MIPICERSNCONY VRV = VR(IINA. - —E&RDINV/RY—T VAT
NAENFDCEN TERFEDT —IEPT —IEDHEZEEI DENTESR
a_o

46

YUZIWDAC—-FIIIF—9%mHL. ERizeLTrOvh
HHAD VI DT —IFHES. 16EMDEET I—RT— 7L THRRELTHE
BUIC<LBDTT.13Cbus TDMEZ T3>/ 3 BEDIZCAY E—IDF =S fi
BNST VYT =9 ML, 7T O BICERUT. 7 OTREDLSIC T Oy
NIRRT

IENIE_ Nk
View Serial Encoded Data
as Analog Waveform




(u

) 3

13Cbus TDS K UI3Cbus TDME

T&E

V-RHE JOvIEF—IDY—AEER

MU EkEE

T#—Ivhk 16ERFE2(F 2R . ADDRESSEDATAIFRRD T4+ —<X VN TRET DT EN'TIRE

NUARE BHEE—REEIRL A TOA RV NCRUA:
SDR:Start (S).Stop (P).Restart (SR). Direct Frame. Broadcast Frame.SDR Frame Length. Direct Address + CCC + Data.Broadcast
Address + CCC + Data.SDR Errors
HDR-DDR:Enter. Exit. Restart. Frame Length. Address + Cmd + Data.Preamble. Errors
12C Legacy :START.ReSTART.STOP. Missing ACK. ADDR.DATA.ADDR+DATA. ADDR+DATA FRAME LENGTH. EEPROM DATA TRANSFER

ROE—NR:Start (5).Stop (P).Restart( SR).Frame Length. Any Address + Data.Any Errors

ADDRESSERTE ADDRESSZ"="%4T1 D18,
7EWREEF 108w ADDRESSZE Y R—MU. 7E Y R B KU1 08w NADDRESSD 5 CRead. Write, Fz(FR/W="Don’t Care "Z&I{RT 2 EH'TAE,
TPRURBICR/WE WD BEND/ZFNEVTRIAZEN T 2N ESHZEEIR,

DATASRE Direct Address + CCC + Data. Broadcast Address + CCC + Data. ADDRESS+DATA. Any Address + Data.and HDR-DDR Address + Cmd
+ Data Trigger Types:
16ER . T—INAMNIL = 0~12, T—FFZTILTEERI DI EDTEE
2R 1-96bitDIFE. 0,1 XDERDEHEHE T —5/V9—I312Byte/96bitDY—4— V ARDEEDMBNORIE T DL IICERET L.

DATAXAE <=.<,=>.>=<>IN RANGE.OUT OF RANGE. &/zld DON'T CARE

ACKZR44 Direct Address + CCC + Data, Broadcast Address + CCC + Data, HDR-DDR + Cmd + Data, Addr + Data, Any Addr + Data®W\\g' "M%
TECTH.ACKEHZACK, NO ACK, DON'T CARENSEIR,

Evkb—bk SDR.HDR-DDR. 12C legacyDEEMEE—RICHB WV T I3CHAFDERE— RIS o

NUAARD ARO7FOTF 20 TII VAT AEMSOIZIFIERIE) EXTATIOWV TN,

Fa—R+Y—FHaE

TH—Ivh 163EH. 2EH. ASCI

FI—REE BIEEENWE, T 74U Percent amplitudes
TPRURBICR/WE YN ZEEE/SFERVERIRLCT IR,

Fa—FAS AREDOF7FOTF vV ABVFLIFEEN — X BLOERDT VI VAU —R,
JOVvIF v EFRRA JICLTH, F—9 DT I—RojgE (BERTZEHRE) .

FO—R# —EBICRAADDNAZETI—ROJEE, Ffo. (FI—NERfGE) X—LARRDOHE

RiTiEh FRAME.START/ReSTARTE Wk, ADDR. R/W., DATA. ACK.NACK, STOPEWrDAHZ—I—REKT,
FA LCNR—=RRECEDE FO—NEREA VTUI TV NTERU BIREFICA —/N -,

F—JILDIER. BRAABFEOONIIVEEFE T I—RDOF I—RESHRZ 1 ~201T. BRI T1 DDT—TIUICER. RRSNBERIE A VT VIR IA LRIV T ZD

TIIRAR—b ZREIOMNIIEBDERTT . T—TIE. RTO—). IYFICRDX—L. .CSVIFAILNDIITZAR—M EVNT—F 0D/ VT — > DRFRFRNEED
CIJ:=8

INI—IR BIE/ZIFRDADDRESS, PACKET, DATAZ 1 638 CHE5R,
13Cbus TDME®D J+

SHRl/ O S TH%RE

JUPIWT—5 Message to Value 5HRI/ NI A5 (&, YUT LA E—IHDTRA2048/\A ~SDT—5 /A O—RDI5 AEE LB DT —S =i - ZiRL. 70

FY9)-FFO0 | TI10ERETERR. B2 T—9IVI—RER FEIDNDAYE—I T4V IV T BUEIRICRDTRRU AT —U T (T o

48 (DAC) JUZIWDACERISE. TI9 )L o7+ O7 ([CERE N T —9 & DiET — 9 SERENICBEDH S L T OV, T—9 DI ENELZR 2
ZENTIRE,

IL=VT Message to Analog, Analog to Message, Message to Message, AMessage Time (B—71—R_EDE—Xvt—), Time@Message (NJHH

EHRAINSX—5 SOHE)
JUT A vtE—IF 7D =" EER) £ 1 - —ERDDATATRA2048E T — I DERDMEICHFKHF<=. <.=.>=,<>.IN RANGE. Fzl&
OUT OF RANGETEE I DENTED, 7 FO7ESIF. RO—7 (pos.neg) . LA (abs. %) . ERTUIRTEERIT DI ENTEE T, 7 FOTESD
R—IURF D13 ABGRIEZBRLTehIC BFREFEFA NN (RA1000) DVWITNH TRET DT ENTEFT,

NARAT—IR Number of Messages, Message Bit Rate, Message Bus Load %:

SHAINSX—9 JUT LA E—IFE.ID =" EHIBHE) E1—H—FEERD "DATA <=.<.=.>.>=,<>.in range.out of range "T.&xK2048E"wbDF—I DIE
BDIBFICEERTIAE,

TPAINT—¥HE

BE YWBBESOF7 A NI —VERKAD (VUF LT I—RTETTD) BIICIERLE T Eye Styleld. AS—/7FOT7/IN—V IV AN SEIRAEE, 71D
18EZ0~100% CiAEETEE,

PAINSA—F Eye Height. Eye Width. (Number of) Mask Hits

FPARIRT BEDTLI A -L704 MaskMakery IO 7 1—T4UT4ZERAUT DAY AV AT ZEN T DI EN' TR, HAY AR AT ZFFL B THRUH
UCTERATHTENTEFET,

E@.8% 4 i Mask Failure Indication ON Z/zlg OFF (ON = iEfERTZ 7RI C&RN).

BEERT Eye Mask failureT—7)LISEBIL TR ROIMAUTSRE N — X ZFRRUET . Mask FailurelsDUFIEIEATIRE,
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#HHFAHFIVEI—T VT

B+ EE

INT—IRIAVE

i

WaveRunner 8000HD

WaveSurfer 3000z WaveSurfer 4000HD HDO4000A WaveRunner 9000
- e e
SPI EMB/YVRIL EMB/YVRIL ™ o
UART-RS232 ™ D,
TDME
USB 2.0 HSIC - - D D
EMB/\>RIL D,
(12C. SPl, UART-R$232) © = e TOME
10Base-T1S B _ ™ TEJE\)/'\E
100Base-T1/BroadR- _ _ ™ 1D,
Reach TDME
CAN’ AUTO /SRIL D TDI\/\E-l-SE/);nbolic
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