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« 100Mbps F11Gbps iRZE: 5t , CAN FD (15Mbps), FlexRay (10Mbps), MoST
(150Mbps)

- LN AEBHINABELAKR
- PAM3 (SSi#%EEMI/EMCER

1)(

iy —— PHY

—-*'
BRR/100BASE-T1 Full Duplex Full Duplex :
RR/100BASE-T MAC IO (MIl) Full Duplex PHY O MAC O (M)

i PAM3
PHY |!{>CC::J©©©<}|| PHY “' MAC
UTPC
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izzk =2
CAN-FD FlexRay 100BASE-T1 1000BASE-T1
P802.3bw™ 802.3bp™
BRER 15Mbps 10Mbps 100Mbps 1000Mbps
PSR NA NA 66.66MHz 750MHz
== Single ended Single ended PAM3 PAM3
T2 NA NA 4B/3B 80B/81B
KE 100m @ 24m 15m (Copper) 15m (copper)
0.5Mbps
EE45 2 Wire 2 wire Twisted pair Twisted pair

(Bidirectional) (Bidirectional)

Multigigabit Ethernet which would address need beyond 1G is at spec development stage
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BB EGEZMaximum Output Droop
BTERIENTiming Jitter (master/slave)
MDIEHEIEIMDI Output Jitter
S<EDistortion

IhERpERRE Power Spectral Density
A48 Clock Frequency
MDI[E#R&MDI Return Loss
IEEZEDHiH Peak Differential Output

- PAM3(55

BroadR-Rea

IEEE P302.3bw™/D: hysical Media Atta
nnnnnnnnnnnnnnnnnnnnnnn & IEEE Teusulte
Amendment : 4
Physical Layer Specificat ions  an d O p E N
aaaaaaaaaaaaaaaaaaaaaaaaaaa

llllllllllllllllllllllllllll T

Cable (100BASE-T1) ALLIANCE

Group 1: Electrical Measurements

Maximum Transmitter Output Droop Test 5.1.1
[Transmitter Distortion [Test 5.1.2
[Transmitter Timing Jitter (MASTER, SLAVE) Test 5.1.3
[Transmitter Power Spectral Density Test5.1.4
[Transmit Clock Frequency Test 5.1.5
MDI Return Loss Test 5.1.6
MDI Mode Conversion Loss Test5.1.7
[Transmitter Peak Differential Output Test 5.1.8
1000BASET1 Measurement Spec ID
Tx Droop Measurement 5.3.1

Tx Distortion Measurement 5.3.2
Tx_TCLK125 lJitter 5.3.3
Tx_TCLK125 Jitter 5.3.3
MDI_output_Jitter 5.3.3

Tx PSD 534

Tx Peak Diff output 5.3.5

Tx Clock Frequency 5.3.6

MDI Return Loss (S11) 7.2.1
MDI Mode Conversion loss 7.2.2

0 * PMA: Physical Media Attachment




100BASE-T1 illiz{In B

100BASE-T1 Electrical Measurement

Measurement Test |Pin Test Pattern Spec Instrumen
Mode t
Tx Droop 1 BI_DA [Transmit fifteen {+1} symbols followed by Max Droop after 500ns of 45% Scope
Measurement fifteen {—1} symbols continually
Tx Distortion 4 BI_DA [Transmit the sequence of symbols generated >15mV Scope+
Measurement by the scrambler generator polynomial per AWG
Equation (97-12) when in test mode 4, 40us
long
Clock Jitter (Master) 2 |BI_DA |Frequency reduced version of Transmit Scope
symbol clock RMS Jitter <50ps (Master)
Clock Jitter (Slave) 3 BI_DA |Frequency reduced version of Transmit Scope
symbol clock RMS Jitter <150ps (Slave)
Tx Power spectral 5 |BI_DA [Sequenceof-1,0, +1 Freq PSD Upper PSD Lower |Scope
Density (PSD) @1MHz -23.3 dBm -30.9dBm
@20MHz -24.8 bBm -35.8dBm
@40MHz -28.5dBm -49.2dBm
57MHz -
200MHz -36.5dBm
Tx Peak Diff output 5 |BI_DA <2.2Vpp Scope
Tx Clock Frequency 2 BI_DA |1, -1 Clock sequence 66.66 MHz + 100ppm Scope
MDI
MDI Return Loss (S11)] 4 |BI_DA  |PAM3 Data pattern below 18dB (1-20MHz) 18*10log(f/20) dB | Scope
(20-66MHz +AWG/VN
A
MDI Mode Bl _DA Coming soon
Conversion loss
(Sdc11)
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1000BASE- T1 Electrical Measurement

Measurement Test Pin Test Pattern Spec Instrument
Mod
e
Tx Droop 6 [BI_DA [Transmit fifteen {+1} symbols Less than 10% measured with respect to an initial value at|Scope
Measurement followed by fifteen {—1} symbols |4 ns after the zero crossing and a final value at 16 ns after
continually the zero crossing
Tx Distortion 4 |BI_DA [Transmit the sequence of Less than 15 mV for at least 10 measured equally spaced [Scope+ AWG
Measurement symbols generated by the phases
scrambler generator polynomial
when in test mode 4, 40us long
Tx_TCLK125 Jitter 1 |BI_DA [Frequency reduced version of >5ps RMS, >50ps pp Scope
Transmit symbol cloclk
Tx_TCLK125 Jitter 1 BI_DA [Frequency reduced version of >10ps RMS, >100ps pp Scope
Transmit symbol clock
MDI_output_lJitter 2 |BI_DA [Transmit three {+1} symbols —_— - . |Scope
followed by three {~1} symbols -
continually T ]
Tx PSD 5 BI_DA [Sequence of -1, 0, +1 - . Scope
0 to 100MHz -80 dBm/Hz -86 dBm/Hz
100 to 400MHz -76-f/25 dBm/Hz -82-f/25
dBm/Hz
400 to 600MHz -85.6-f/62.5 dBm/Hz
Tx Peak Diff output BI_DA |Sequence of -1, 0, +1 <1.3Vpp Scope
Tx Clock Frequency Bl_DA K1, -1 Clock sequence 750MHz +- 100ppm Scope
MDI
MDI Return Loss (S11)| 4 [BI_DA [PAM3 Data pattern Scope +
AWG/VNA
MDI Mode Conversion BI_DA Coming Soon

lass (Sdc11)
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DUTID DUTDO1

E 3 E Ej]{% | Acquire live waveforms _+ Use pre-recorded waveform files

EI\J | a I_%’_ Staty View Run session |Run 2 : 20180308_195336 | v |

Suite | 1000Base-T1

1000Base-T1

10 100Base-T1 R i]:%]_OO/lOOOBASE_Tl
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Automotive Ethernet 1000BASE-T1 Specifications

) G

El-- Transmit Clock Frequency and MD| Jitter

Transmitter Timing Jitter - Slave Jitter
Transmitter Output Droop
Transmitter Power Spectral Density
Transmitter Peak Differential Qutput
[ ] Transmitter Distortion
-] Return Loss

Test Description

To verify the transmitter differential signal's
peak to peak amplitude value is within the
conformance limit. It should be less than 1.30
Vaolts peak-to-peak.

U %Y
ESEE
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Limits Editor

Test Mame

) Compliance Mode [+ User Defined Mode

[=- Transmit Clock Frequency and MDD Jitter
i i Transmit Clock Frequency
H ransmitter Timing Jitter - MDI Jitter
(- Transmitter Timing Jtter
i b Transmitter Timing Jitter - Master Jitter
ransmitter Timing Jitter - Slave Jitter
Transmitter Output Droop
Transmitter Power Spectral Density
i Transmitter Peak Differential Output

Record Length

275 M

Details Compare String Low Limit  Compare String

High Limit

Transmit Clock Freguency

Transmitter Timing Jitter - MDI Jitter

Transmitter Timing Jitter - Master Jitter

Transmitter Timing Jitter - Slave Jitter

Transmitter Cutput Droop

Tx Clock Frequency > Greater Than 1249575 < Less Than
Tx Symbol Frequency > Greater Than 743,925 < Less Than
MDI Jitter RMS <=LlessThan OrE... MA M.A
MDI Jitter Pk-Pk <=LlessThan OrE... MA M.A
Master Jitter RMS <=LlessThan OrE... NA N.A
Master Jitter Pk-Pk <=LlessThan OrE... MA MN.A
Slave Jitter RMS <=LlessThan OrE... NA N.A
Slave Jitter Pk-Pk <=LlessThan OrE... NA MN.A
Positive Output Droop <=Less Than OrE... MA N.A

125.0125
750.075

5
50
5
50
10
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Pass/Fail, [F{EF0
Bl

TekExpress Automotive—-Ethernet 1000Base-

T

Transmitter Test Report

Setup Information

DUT ID DUTOO1 TekExpress Automotive-Ethernet 10.1.1.47
Suite Name 1000Base-T1 FrameWork Version 4.3.0.40_Rewv A
‘Com pliance Mode Yes Scope Model MSO73304DX
Date /Time 2018-03-08 19:52:52 FimWare Version 10.8.1 Build 37
Pre-Recorded Mode True
Ove rall Execution Time 0:00:04
Overall Analysis Time 0:00:02
Overall Test Result Pass
DUT COMMENT: I General Comment — Automctive Ethernet DUT
| TestNames ry Table
Transmitter Dutput Diroo) | Pass
T itter Qutput Droop
Measurement Demilsl Measured Value Unit TestResult Margin Low Limit High Limit
=
ELP—"““ Qutput Do) ¢ 7pgg % Pass 26.7068 NA 10.0000
e 0
= -16.5236 % Fass 26.5236 N_A 10.0000
COMMENTS | Num ber of Positive Droops:98, Mumber of Negative Droops:99
Eack to Summary Table
Transmitter Output Droop
Positive Droop

Transmitter Output Droop(Positive)

REVOLUTION:-ERING.
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Tx Power Spectral Density
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«  7ifEE: MSO 5 Series, MSO/DPO5KB, DPO7KC/70KC

o1 GHz minimum bandwidth (100BASET1)
o 2GHz Minimum bandwidth (1000BASET1)

/X

o 5-CMAUTOEN: 1000BASE-T1/100BASE-T1 compliance

o Optional Advanced jitter software

o Optional protocol decode

« $Rk: TDP1500 (2 required)- 100BASET1

TDP3500 (2 required)- 1000BASET1

 (E5jR: AFG3152C- 100BASET1, 1000BASE-T1
AWG5200-Return Loss Measurement

« 8E: TF-XGbT Ethernet test board
TF-BRR-CFD Clock divider

5 Series

DPOS5K/7K/70K

2 GHz bandwidth, Windows, 5-
SR AUTO, 5-DJA, 5-CMAUTOEN

> 2 GHz bandwidth, BRR, DJA,
SR-AUTO

TDP1500 Or TDP3500 TF-XGbT TF-BRR-CFD AFG3152C

TDP1500 Or TDP3500 TF-XGbT TF-BRR-CFD AFG3152C
(VPI Connector)

REVOLUTION:-ERING.
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MDO3000 CAN, CAN-FD, LIN, FlexRay Protocol, Signal Qualification, 4 Analog Channel, 16 Logic channel,
MDO4000C EMI/EMC, ESD Test, Power Dedicated Spectrum Analyzer
Measurement, Noise Testing
5 Series MSO CAN, CAN-FD, LIN, FlexRay, Protocol, Compliance, Signal 8 Analog Channel, 64 Logic channel,
SENT, 100BASE-T1, Qualification, ESD test, Power 12 bit ADC
1000BASE-T1 Measurement, Noise Testing
MSO/DPO5000B CAN, LIN, FlexRay, 100BASE- Protocol, Compliance, Signal 4 Analog channel, 16 logic channel,
DPO7000C T1, 1000BASE-T1 Qualification, ESD test, Power 2GHz to 70GHz, supports high speed
MSO/DPO70000 Measurement standards like DDR, PCle, MIPI, USB,
10G Ethernet, HDMI, DP, Flash
memory etc.

T3 aa

T REVOLUTION:-ERING. 18
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» EMC test requirements are not standardized

« Unbalanced impedance of ECU and cabling with
cause common mode noise to interferes with data 5 ,_
signal and cause malfunction of ECU electronics Sy

radio communications 1t asia
« Bulk Current Injection Test (BCl ISO11452-4) "}m‘
> Used for component level testing (DUT, cable, r , ool !ﬁ@ﬁ
connectors, Eﬁ ’
o Interference is injected (1 MHz to 400 MHz) through the K
current injection clamp BT TertSetip

—— L Mbasuremeet Clamp

o Common Mode (CM) coupling to a differential pair /
channel .
N e

o BCI test is widely used by automotive due to easy setup, g ——h
A A

repeatability and direct correlation to in-car noise models

~
-

N -7

[Low s Pt vy Supon|
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Scope outside
test chamber

Measure actual voltage amplitude caused by RF
Injection

Check transceiver operates correctly under BCl
injection of 1 MHz-400 MHz

High CMRR performance of TIVM1L (IsoVu) is
very effective

Ground Plane RF Monitoring
Probe

Bulk Current
Injection Probe

Place oscilloscope outside of shield room 7

100Base-T1/1000Base-T1 100Base-T1/
Transceiver 1000Base-T1
Transceiver

From RF Injection To Level Monitor
(SG & Amplifier (Spectrum Analyzer)
& Coupler)

(7 REVOLUTION:ERING.
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Open Input (floating) with IsoVu

sem | rec [ w @R

« Evaluate probe susceptibility to EMI field from RF §

injection placed near DUT but floating Near zero due to

‘ CMRR
“~ performance
& shielding

« Connect IsoVu to DUT to evaluate true signal
and debug

Open Input with
P6251

Poor CMRR
performance

Isovu connected to receiver showing band
of noise

(7 REVOLUTION:ERING
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- 2 TENENMUNE , BEBPass/Failfgs

- (SEBEXLE: BAANZHIFIIGE TEDPOJET, FAEIEE. BEFMIEEIN
BT, EEETlE.

o ZEE: ABRFRIEEsAITHEE | IR B {RIERIReturn lossiliE,

- STEANSFELE: FrdeEMIEMC, ESD, BCI, JIENE, SIEimE
DDR, PCle, USB, MIPI, LVDS &—HIM4/5%.

« RKRRIE: ZZR—EXE. TFFRFEIR LK MAIRE
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I FHIEMCHR

ENUIR B

' REBFEMCURINE \

EMSHUIL. SRk

i1
[l

l EMIZEHT \

l&aam

£s ;
= RF RF
Ll e
1507637-3 " 7 o
REKHa,b e 1S0763 GB18655-
ISO \ 7248 | a6, 7. GB1865
1SO167 10605 'P—EB;](}EF-IE ISO GBT17619 . 5_3:$
50-2 & 7637-2 GBT6113- Hﬂ(/q:ls 8. 9
e 1 'EQBZT(\EP 10, 11
/ CISPR25
/
GB18655-2
GBT19951 1S011451-2/- GB14023ZE4R
L i A
B AN LRI B e
IEC61000-3-3 GBT17626-4 ~ |EC61000-3-2
GB17625-2 IEC61000-4-4 IEC61000-3-12
CISPR12/25
S D PS RiE BCE R10-3
Gﬁiﬁﬁll/zg GBT17626-5 - T BCE R104
GBT17626-8
IEC61000-4-11/29 IEC61000-4-5
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s INTERNATIONAL ISO
T '{TZ’U STANDARD 16750-2
> |so 16750-2-2012 JEIRIFIF--FHS ﬂ]lﬂ o
IRBHIIMERA NI --582800 : BB
j]ﬁlﬁ

> [E#R : GB/T 28046.2-2011 {E IR L
EE, &%? %E/Jﬂ: EZ]‘#F*DITH_L Road vehicles — Environmental

kv ERAET conditions and testing for electrical
%2 B ) EE’ B and electronic equipment —

> B SRS, T, BT ..,

B/ REEEIBF/EBIAE T Electrical loads
mmﬁﬁwﬂitﬂﬁgﬂéiﬁ/ ;

BIEEOMEREE L | 5 iR ==

WEHREES AEREE & AR AR

A S It L e

ERER BISEBFREHHRERG
MR E 2 BKAT

Road vehicles—Eny ental conditions and testing for electrical
and electronic equipment—Pal 2 Electrical loads

0 (150 167 206, MOD)




ISO16750EF ERE ISO
NS

> 150 16750FmEE S AR NERS
> 1S016750-1 : IEIRZEHR- %?@ SrEmBEMERA NS - 2N
> 15S016750-2 : BIEFH-BB RS mAVMNESREF IR LG | HEBIRE
> 15S016750-3 : BIRFH-BBFESmAMESREFIRIE : IS
> 15S016750-4 : IBIEFH-BBFESmAVMEREFIRIE | SIERE
> 15S016750-5 : BIEFH-BBFESmAVMEREFIRIE | WFIRE

> FITRIRRGED BT 125 GRE 5 R 24 (R %) MBS

> Jtl:h\/&)i%?irzéf ERSEMNE PR SFERFRGEEN | T5EH
AJBEE R IR TEIME N T SHFE ISR E K.

> BFRIVEN | =FR
> BFERENNETEREXRBIT
> BFREHEXAS|ZEE , FIFEREDHNERERR |
> B FAREIREE/S B DR E T
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1ISO16750-2f 5N EK

> 42BEmEEIR
> BN EARE ERNERAR SR/ N SEAHNEEEINRE | TR
BE1IBEEEHTINER , BN SREN ZFRA,
> 4.313EE
> B EXAEBREERZSSE | FAEBEIHEEEEEIERER | tifie
S HAEEMNER RIS
> 4.4 KN mEB IR
BAY : =Bt TRSCREE
> 4 5(HEREEFETT
> 4.6.113tN B [ER# E][EFE
> BB —EBERIVIRIC 2SR 220N , TR FREMEHEXEmANiRFEEL)
Bl A BE N 38 [EPER K &
> 4.6. 2B EERIFRIEN1EEE
ISR AR EETARERFE N EETH, HEAEEEREZESR WS
BipzHlEs) , B FEEEHNNE 2 2R, S RINEEIRSMN IFLRC
> 4.6.335HEH
W ERmARFRE TS IZEsNSEaEZITh . NEREE FREFEHEXE
Nim (k) B FEINR NG, | SEWREoIEAIEREFE X B FREINEEN NFERA
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TAS6300A5 R FEIRIC K 5t

> TAS6300AIIE R AT | IRFERIERIENNE R
> TRIEERHTAYIS016750-2-20 12hiR K FF A&
> WBI12VRSGE , REATLASZHF24V/42V/48VER G
> AL EERRY | 9B E. BEREE. BIESE). BENEH
i2b%. BBIERR I T REER IR

> BILAEFE16750- 2K IR . RS
> B, BERllEER

> I ZEB5EE © class A,B,C,D,E

> BK)FIEIFZATIE ; 0.1s---100s

> MRz BTB)EE R © 1S—100H

> BENEHTBD)

> M SERIRES
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T TAS6300A5ZE RS IR I K 5t

1ISO16750-2tERYMIH 53

IHIRHIER R Eiiz Ao ie T E

>43 %J_

i

O 4.1 EGEBERS
L FERREGI: 1

B

Usmin

6V
8v
v
10.5v
ov
16V
22V

--T = (Tmax -20 °C)
@ 42.1.2 38E
-T=E8

@ 2.4 (ERBEEREA

® 4.5.1 EEEERSEG
-- (R RN TR

® 1.5.2 (B ERSEE
--YER R e

® 453 @B ERST
--EEEsE

| mlolo| ok s

0000 ®

O
fn)

Usmin Bf#(s) 1
Usmax BH(s) 1
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T TAS6300A5ZE RS IR I K 5t

1ISO16750-2tmAERYIER 52

IHIRHIERIHRFiiE

> A4SHAERBEEEFET 4.6. 113N BB [R5 B] R RE
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T TAS6300A5ZE RS IR I K 5t

1ISO16750-2tmAERYIER 52

IHIRHIERIHRFiiE

Scale

> 4.6. 28 [EERPERVSENIIERE

TAS6300A test system

[ | | | | | | | B ——
000.0s  040.8s 081.7s 122.5s 163.4s 204.2s 245.1s 285.9s 326.8s 367.6s

Graph Data Scale

[ | | | | | | |
112.6s 120.8s 129.1s 137.4s 145.7s 153.9s 162.2s 170.5s 178.7s 187.0s
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T TAS6300A5ZE RS IR I K 5t

1ISO16750-2tmAERYIER 52

Graph Data Scale

IS RYER R ERAE
4.6 3SR ‘l ‘M " M M m W “

T | | | | | | | | |
00.00s 01.28s 02.56s 03.84s 05.13s 06.41s 07.69s 08.97s 10.26s 11.54s

LUITIUNERING.
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RO RN RS

RIRR

YiE12VES

BF, BEANERTEER
MI{RB%EE © class A,B,C,D,E

fKiRIEFEATIE] © 0.15--

MR BT (E]I%EEE : 0—99min

WRAESRE © 19
B2 B (TED). LA
WG R R R

RIS
fggl%o 16750-2 : 20065 E(E S BASE
=K o . B
el A% 16750 24T MBS et

Al VI

e

TR

b FEAREE
-100s

o FoiEEt
999 o -
ROBE e =

ften e E

SN E e

1ISO16750-2tERINR 2=

 RERE

« BCLE : 2460SMU+TAS6300AKR{L

= RGFE1E . 85853 TARM

SBRMEE 0~20V

XAR AL -20V ~20V

~4A ~4A

B A100W

EBE M EER

BE0-20V - 2 ¥EX 1 500uV

BEREE : 0.015% + 24 mV

SUREBE : 4.5mV

EBMO0-4A - =R 250UA
ke EE 0100 % + 3 mA

< 200us(PE M T2 )

USB, LAN BURMRI45

100V to 240V RMS, 50-60Hz
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Y5 % B T PKE/RKE/PEPS F TPMS i 1l B B 5k

sHREENsy YIS PIRL (RLEas) Wt 32 B4 D AT Wk,
&'Hﬁj HEZ VBT, ARECRS S . DAt S ZEIE
B RS R DR BT, PREfE R R, R IR

FBE SN W, T AR
BN N ‘
SIS 5 B i T 2 M 5 B AT ASK FIFSKE =23 i 3k 1%
oer I 23 A S ST A ‘nﬁ%JT‘ééﬁJ—, Eﬁ{%&%ﬁEﬁﬁaH’Jﬁﬁ%Jﬁﬁ ﬁﬁ%ﬁ%ﬁn
YRR iz : Efﬂm_{nbf"i
TPMSEY PKE £ 3K TS ettt I , AN 99%
P ps ﬁE%YfE Fﬁégmﬁuﬁ%?&ﬁkﬁ?ﬂ;& 1’!5
s PYEC T AR HLILE # K 2] 100 nA R BT
1@%&@ AT IEE] 10-12 mA.
=7 R\ISFIPKEEB SR FIEELERA | ﬁ'ﬁﬂjc%’?z:}%CR,%@ :
e IRt~ RS rx&%*szmﬁ%_ T
FIt =R E ST o
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RZEHFPKE/RKE X TPMS Hl &35 A -
PKE/TPMS st 551 1 4347

1. DPXIJRE : BZMETPMS, PKE(S 2, DIRB¥MA  REGTPMS,
SIS PKEZEEIRY (KiH ) SRS SHKE
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A\J
\)

A\

& 7 B 7 PKE/RKE 5 TPMS [ Il B 5 A -

PKE/TPMSE]‘ZF Ly

3. RSAR] IR HK2SHIHE =, 4. ASK/FSKHIfE I 73t
AJ DL 5E RS b H R B ot S g R i st [R)

BEE
Tektronix [

F|Ie View Markers Setup Presets Tools CunnMdow Help

VAR T Y NS DR,

LT
MR: -30.09 dBm MR
315429 us

Amalysis  [v] -38.1 -

537~
B 7.3 - .
¥ 7.29d8 -81.9 - __:,!;'a-
-96.5 -

Autoscale | = Position: -21.645 ms Offset: |-4.107 ms

M78 ms = Scale: 240.494 ms

+Peak Normal

Clear |

Clear |

& -182 kHz
r

) Paosition:

= 375 kHz

-568 kHz Drata from warm-up perio

e AT

| Autoscale | & Position: 80.438 ms = Scale: 12.338 ms -130.0 -

Max: 1750MHz @ 100.3ms Min: -618.4kHz @ -2.94ims [ Autoscale | & Start 314.000 MHz & Stop 316.000 MHz
Markers » | M1 |Peak| & 2] 1 143 Time ) & Table || Define || X |
Time Overview Frequency 315.000 MHz Ref Lev |-30.00 dBm |MarkersHTraces|§|

Stopped Warm-up period Real Time = Power Ref: Int 4 i
(] | E—— E— DI S| S o i

@
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RZEH TFPKE/RKE X TPMS Kl &3 A -

PKE/TPMS 5514 #r
5. TPMS/PKER iYL Th e

= | Fle View Markers Setup Presets Tools Connect Window Help

-

MIEsilicon key FOB

Tektronix

® Replay » v .

EEHe Y G U NINVNS P
m

Time: -20.0 - a0
Analysis |C| 40.0 - BRI ErE -] MR
= 21.257 ms
ool bl
., dB/div: -80.0 - ' ;
T 10.0dB -100.0 - SN
g - -120.0 - =
| Autoscale & Position: -8.120 ms Offset: | 1.000 ns
8 EL=
+Peak Normal | Clear |
§ & -20.00
& 351 kHz MR: -6.085 kHz M1: 1.008 MHz M
21.257 ms 56273 ms dBm [v]
AM1:1.014 MHz =
MR 35.015 ms
_ dB/div:
_ Position: 10.0 dB
= -125kHz RBW:
£ 3.00 kHz
[ vBw:
-600 kHz
— a7
Autoscale & Position: 20.150 ms & Scale: 36.297 ms =
Max: 1750MHz @ 56.84ms Min: -L703MHz @ 20.72ms | Autoscale |

Length:

“ Trace 1
-20.0 -

30.0 -
400 -
50.0 -
-60.0 - [
70.0 - [rae
-80.0 - LRI
-90.0 -

-100.0 -

-110.0 -

-120.0 -

& Start 433.000 MHz

36.297 ms

MR: -30.99 dBm
434 MHz

A Ll '1||l‘!ﬂ'ﬂ.m']'mm‘ﬂl “ﬂqu L ] -
VD A T

M1: -66.37 dBm
56.273 ms
AM1: -54.54 dB
35016 ms

& Scale: 116.005 ms

[] Show +Peak Normal

| Clear |

M1: -30.99 dBm
434 MHz
AM1:0.00dB
0Hz

" M1
iy

i}
L rl‘ flﬁ

T "Afxur'r“rlx'\'H e

& Stop 435.000 MHz

Table 1. General EZMacPRO Extended Packet Configuration Used by Demo Key Fobs

Preamble Synch Word MAC Header MAC Payload CRC
Min.13 bytes 2 bytes 5 bytes 0...64 bytes 2 bytes
OXAA_._OxAA 0x2DD4 ctRL | co | sio | oo | PL | NHDR | NWK payload CRC
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IR B TPKE/RKE X TPMS F il &5 R -
PKE/TPMS 5 45 1 il 43 ¥

5. TPMS/PKE (] fiithd Th g

AA AA AA AA AA AA AA AA AA AA AA AA AA 2DD4 00 0C 13 D9 41 00F8 8C 27CC 090A 75C2 5CD5 E5FA 5C78 5D45 D4F5 55E9 CA69

Table 1. General EZMacPRO Extended Packet Configuration Used by Demo Key Fobs

Preamble Synch Word MAC Header MAC Payload CRC
Min.13 bytes 2 bytes 5 bytes 0O...64 bytes 2 bytes
OxxAA_ OxAA 0xx2DD4a CTRL l CIiD I SID I DID I PL NHDR NWK payload CRC

Chart Title

AT NOMN OO AN N ATNOMN VA ANLWMON AdFT™NOMUOAOAOAANLLOOASTNTNOMMOONOW ATNNOMN VIO NLWO AN O MmO
D o0 O~ O IMTMNONOAN A0 NV NLOVOUINT TN ANAdAAOODTITONNONTTOANNTOODNDORNMN O N NN -
O =1 AN M TN OMNVDDO A ANNMSTIET LW OO A ANMSTETWNOOMNDNDO A ANNMIT W ONODNDOO TN MNMST N OO O
NN <N ONO0ODDTO AN NMSTWNMOMNOODNDO AN OMNOODNDO A ANMST ONOONDO AN MSTWNNOODNDO AN MS WM ONSNO O

A A A A A A AT A AN AN AN AN AN AN ANANNOOONO OO0 ST T T TTTTTT DD DN NN NN N O
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= TPMS/PKERY{A

l_b—

6. TPMS/PKERY{ItERH:

Local

*04.2068 mA

|%ELLJE§i

defbuffer1 1 No Script

SMU
WE
&R
[ Auto | | +3.00000v | | 500.000mA |
Local defbuffer1 1 No Script
+102.204 pA
[ Auto |
SMU
- - S
+3.27641pA +0.09945mA ZIR

+100.796 pA +0.10273mA
407.910nA

2960 rdgs

T4

B9%E

==t Y2
=4k}

defbuffer1 [ 1 No Script

Local

05169 A

. 0

+2.500mA —
+1.900mA —
+1.300mA —
+0.700mA —

-0.500mA | | | | | |
36.23s 38.47s 40.70s 42.93s 45.16s 47.40s 49.63s 51.86s

READING TABLE

——

Buffer Index Reading

+04.1820 mA
+04.2176 mA
+04.1967 mA
+04.2580 mA
+04.2799 mA
+04.2804 mA
~ +04.2475 mA
+04.1995 mA
+04.1807 mA
+04.2022 mA

07/08 15:02:20.296362
07/08 15:02:20.378927
07/08 15:02:20.461498
07/08 15:02:20.544062
07/08 15:02:20.626626
07/08 15:02:20.709179
© 07/08 15:02:20.791716
07/08 15:02:20.874299
07/08 15:02:20.956852
07/08 15:02:21.039419

O N W N

-
(=]

| |
54.10s 56.33s

Source

+2.998214 V
+2.997816 V
+3.000368 V
+3.000477 V
+3.000684 V
+3.000425 V
+3.000617 V
+2.998085 V
+2.998106 V
+2.998659 V

ZERING.

SMU
s
HYEE
i
iiZ

SMU
ICR
A
B
S



SR

SIS FTIY—TAS6100AE %)

SRR BEIARL DTN ---TAS6200A K%

- NERfcE

o TAS6103A/TAS6203A : RSA603A+2450SMU+ER{4
o TAS6106A/TAS6206A : RSA306B+2450SMU+EX{4

& 103MH

 Position:
16k

-1.03 MHz

) re>
o
& Postion: -53.289 us

lax:  436.9kHz @ 589us Mn: 4373k @ 3663ms

& Scele: 3,999 ms

Mime Overview  Frequency 433.920 MHz Ref Lev -10.00 dBm

+Pezk Normal

Autoscale ‘ 4

]

& Stop 434.170 Whz

Markers| @ @
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VRS HTIXTASE100A
2 AR ST TAS6200A

TR, L%

« BEHIMES T RSMUEREBIRES T

ot
RE

« DTPMSRYREBSTIE - WE RS RIS

s iENl=/ N F10nARIRERER R - &/\EBR
£Z210nA@10fA

- HEBEANEEME0.012% - 7ROV

. e TR A ORI Bom REUBIES -
WE (AT )

« 9kHz~3.0/6.2GHz 5AREH -
« 0.2dB IBEHEE - E2I 3GHz(95% &5 E )

« L 100% POIfIRIT LN B &A 100us BY

HIMES - REREREFRTRA

« 2MRSIESRENE - KigEXEE

SRR XY BV B BB 5e Al ST BRI MR 0 AT
(EHIEEE ) - KBRS EREEE

- HENmMEERSNENE
* SERYRIDPXHE Th AN 22
« IRBYERABESTPMS (BT ) FE

STk

« NN ERSNR e BRI o] 75 B 2H Al

=
E4
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Tektronix [BIEE&EH

« MDO3K, MDO4K #1, MSO/DPO5KFIMSO53Z
FRERD N
«  ER{THERDIE(H(DPOXAUTO)SZ#FCAN & LIN
o BIE k. ARED. BERFISEME
o 2} FCAN-FDfES
o FlexRay {RFEMDO4K F[ 5K 3743

...........

-« MOST k5K, 7TKES , MEXIIAT1GHz

)

« SENTREZL(NEMSO537 45

B

c;n. - b =
O S
p— o Lol 0}
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CAN FD (Flexible Data)

- NF
o BSREUETER | SW TEFR

5

o FIEHIRERIE

o 3FFo I ERTiEHANE R

T2t

7N

o

10 Kbits/s to 1 Mbits/s (CAN),
B A 8 Mbits/s (CAN-FD)

o FICAN—FERIIAEN

o

CAN FD #1 CAN&H1F

« CAN FD ##&

(e]

2015£E6}% 308 , ElfrtERL
—/\ ( ISO ) E;QZJ—.E_ELA_J

CAN FD , AN EET

ISO 11898- WENEFRNERZE

CAN

Standard

data phase/ max 8 bytes

Normal speed

CANFD

data phase/ max 64 bytes

arbitration

Normal speed

High bit rate Normal speed

Bitrate 500Kbps 500Kbps and 2Mbps in Data-Phase
Payload 4 standard CAN message | 1 CAN FD message with

with 8byte(15%stuff bits) | 32byte(15%stuff bits)
Time to transmit 1021Us 229s
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SENT 2273 (SAE J2716)

- SENT# : Single Edge Nibble Transmission
VERG AT RIXE RS EUERIECU
- HBIRGRE. O, [SRUEERES
o BB, {RAA
o NWEHY. ELEUEIE “Fast Channel” #] “Slow Channel” {58
- —/Fast Channel (FE81&:

o Sync Pulse

— Status Nibblg) | Data Nibble 1 | Data Nibble 2 | Data Nibble 3 | Data Nibble 4 | Data Nibble 5 | Data Nibble 6 |CRC (data only)
. Ca"b""t'gg t’f@’s ekl 4 bits 4 bits 4 bits 4 bits 4 bits 4 bits 4 bits 4 bits (oﬁﬁi:n
4222 12-27ticks | 12-27ticks | 12-27ticks | 12-27ticks | 12-27ticks | 12-27ticks | 12-27 ticks
o Status Nibble =

o 1-6 data Nibbles

- R bl /AN

o Optional Pause Pulse

Clock Ticks: 0 17 1 14 .
Nibble Value (4-bit): 0 1 2 ... 15

- XFAPWMAS , 81 &UEEA1X4 bits

(7 REVOLUTION:ERING 46



SENT S &#319H 3

Z_ '-:/\'l\;%LLL m:u\ElJ’lle»rpﬁ'::
T1-2BITEERBEER

° *E:

By

RBBEEERKTA—MEEREER

EEREEEEEE | R&EekgT16—181

SENT | SENT | SENT | SENT

Serial Data Bit (#2) Message ID Data Byte CRC

FrLA...why am | telling you all this stuff?

SENT | SENT | SENT | SENT | SENT | SENT | SENT | SENT | SENT | SENT | SENT | SENT

MSG | MSG | MSG | MSG | MSG | MSG | MSG | MSG | MSG | MSG | MSG | MSG | MSG | MSG | MSG | MSG

1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16
Sent Message 1123 |4|5|6|7 8|9 |10|11]12|13|14|15]|16
Start Bit (#3) tj]0;0(0j0j0OfO0O| 0|0 O0O|0|O0O|0O]|0O]O0O|O

Status Nibble
4 bits
12-27 ticks
Bit 3 SB;;I Bit 1 Bit 0
Start Bit .. | Reserved | Reserved
Data Bit

SENT | SENT | SENT | SENT | SENT | SENT | SENT | SENT | SENT | SENT | SENT | SENT | SENT | SENT | SENT | SENT | SENT | SEf
MSG | MSG | MSG | MSG | MSG | MSG | MSG | MSG | MSG | MSG | MSG | MSG | MSG | MSG | MSG | MSG | MSG | MS

1 2

3 4 5 6

8 9 10 "

13 14

16

1¢

Sent Message 1023|456 |7|8]|09 ‘ 10 ‘ 11 ‘ 1213 |14 ‘ 15‘ 16‘ 17 | 18
Start Bit (#3) 1] D Bits 7-4 0 D Bits 3-0 0
Serial Data Bit (#2) CRC (6 bits) Data (12 bits)

SENT | SENT | SENT | SENT | SENT | SENT | SENT | SENT | SENT | SENT | SENT | SENT | SENT | SENT | SENT | SENT | SENT | SEt

1

3 4 5 6

MSG | MSG | MSG | MSG | MSG | MSG | MSG | MSG | MSG | MSG | MSG | MSG | MSG | MSG | MSG | MSG | MSG | MS
2

1¢

Sent Message 1)2|3|4|5|6|7|8]|0 ‘ 10 ‘ 1 ‘ 121314 ‘ 15‘ 16‘ 17 [ 18
Start Bit (#3) 1 1 1 1 1 1 1D Bits 3-0 0 Data Bits 15-12 0
Serial Data Bit (#2) CRC (6 bits) Data Bits 11-0

REVOLUTION:-ERING.
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Channel 1:F08h

P

HESENT HLER I ,
BHIRES

P

Data:075h

P

5 CRC:01h

BL 125 Mpts ¥ 50%

A New

BN TR R E NSRBI B

5 46.19107ms 11 00 1F7 DES 2
B -45.33907ms 00 00 3C1 3BC o
7 A4.4870Tms 00 00 FoB 305 5
g -43.63508ms 00 00 A7 440 F
9 -12.7830Tms 00 00 FOB DFB [
10 -41.83107Tms 00 00 27F [=F] c
11 -41.07907ms 0100 532 FB3 A
12 -40.22708ms 01 00 BSE 4F5 B
13 39.37507ms 01 00 2B2 ace 5
14 -38.5230Tms 1000 o78 142 3
15 -37.67106ms 1100 UEC 7FE 2
16 -36.81902ms 1000 694 482 3
17 -35.96Tms 0100 B6G IBF 3 -
18 -35115ms 1000 950 As4 c Start
ms rﬂ o
20 -33.411ms 1000 E4E8 083 o
21 325%ms 1000 414 DCR F
2z 3L707ms 1000 ] o7 F ~ - -
23 -30.855ms 1100 1F7 OES 2 These 18 fas{
24 -30.00299ms 00 00 3c1 3BC o - - -
25  -29151ms 0000 FoB 305 5 Channel
26 -28.299ms 00 00 AQ7 489 F - - -
27 27.447Tms 00 00 FOB DFB & messages
28 -26.504909ms 0000 27F [=F] c = e -
20 -25.74200ms 0100 532 FE3 A cantain one-
30 -24.80000ms 0100 BSE 4Fs5 B - B -
31 -24.03899ms 0100 82 ace 5 SlOW Channel-
32 -23.18699ms 1000 a8 142 3
33 22.335ms 11 00 DEC TFE 2 message
34 -21.48299ms 10 00 694 4B2 3 - -
35 2063ms 0100 BE6 3BF 3 07 o715 o1
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R HEIMOST iR &R

s ADAS (50w 245 i 25 T

= F1HE VR ZE B 26 (CAN / Flexray) HIEE S #

+ Configuraiion

Btatus

= Mearuremant Configuration

-
P
=

-

-

fl

Jitter and Ey'e Dingram Analyais Tools : Messurement Repant

+ Sstup Configuration
Oucioscops Varsion 6410 devBuld 7
DPOJET Version 180Buk 35

gL e

T kAppke s PO TP ena PROS 177t | il
Messuierat

l, }m— T W2ST 130
]

-

|

|

|

.f

e St 84 I‘"‘

MOST Essentials -  MOST Specification- MOST Specification
Setup File for Test Reference Section - Symbol(s) /
Points on DUT Parameter / Test
Name
MOST50-SP1E Table 2.1 Clock Recovery
Table 2.2 Transferred Jitter
Section 3111 Transmission Quality
Table 3.1 Eye-Mask
MOSTS50-SP2E Table 2.1 Clock Recovery
Table 2.2 Transferred Jitter
Section 3121 Transmission Quality
Table 3.2 Eye-Mask
MOST50-SP3E Table 2.1 Clock Recovery
Table 2.2 Transferred Jitter
Transmission Quality
Table 33 Eye-Mask
P — MOST50-SP4E Table 2.1 Clock Recovery
T Table 2.2 Transferred Jitter
Transmission Quality
Table 34 Eye-Mask

MOST1507%¢#
i AT NES

JEHREZ passifail £ZF

Pasatad Summary

MOST150 AT, T | -pusesrsemse
MRPIF FLRTARE

RE. FHERA
ERLTHIRE
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F5eMOST X

aNIEr

1x DPO/DSA70000C/D, MSO70000C, DPO7104C, DPO/MS05104, for
MOST

7SS

1x P6248 Differential probe — For both MOST50 and MOST150
1x Graviton O/E probe and optical 80/20 POF 1mm Splitter

R

Tekscope firmware v6.4.0 onwards on a Win 7 scope.

1x Opt.MOST - MOST Essentials Electrical Compliance and Debug Test
Solution for MOST50 and MOST150 (requires DJA).

1x Option DJA (DPOPJET Advanced Jitter &Timing Analysis Software)
v3.6.0 build 32 onwards.

1x AWG7122C Arbitrary Waveform Generator, with MOST co-
operation official compliance patterns from
www.mostcooperation.com. (a copy of patterns also at Tek Salesnet).

AWG7122C/ AWG610 Arbitrary Waveform Generator.
AWG-to-ePHY Adapter (SMSC EBO803PCB2A), and SMA
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REEMCIT - Bl R

L 2

SEEMCHRE-EPRA AR

2 NECHERRA
CISPR(International Special Committee on Radio Interference)2EFFTLELE FHUFRIZERSAIEFR, NEFRE
TZRSIECER#FES (EMC ) FEMNEZERS. RE>9KH AR EAYEMITTERESERIPNINRE
MSERE

o CISPR 12 - ZE48, AR I AR ) e - 7o R T 5 14 I S S HIR IR AL
JE 5%

» CISPR 25 - F1RIFZFE 2N I B B ARG R E 5%

; Photo: Above 1GHz CISPR 25 / EN 55025 type radiated emissions testing of an automotive driver display cluster
Photo: CISPR 12 / EN 55012 type testing
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EMCVu£2REBEEMCHR—HIEMX@BRAERE |

RSASCHI3E{NAIYT =

SIHEEEMCRRLSZE -
- GRS

- (ES4EEY

«  EMIHEREFOVE

PIEREMC—ESAEMR SRR | P - . -

. HESHORERS , RESHIRE TaT T e f

B & o vew marrs Senp Pesss Teds Comen Weds e Tolitronbx < *

O ar Setup | Hamonk Lewel  Corpwe B [ Mo i v
BRCYSE W v | V990 g T | 2 | MRS e T
ms

d3idut

Tabse || Defing | | X
H:ﬂ(us [Traces ¢

SEHAUESCI = ERBE
* FRSCHEMIF AU mAIRAE
- INRIEREXILY

E— DR ST RHIFTESLRER
- PDF, RTFEEL , AILIZEECE
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SZFFRITRAE

EMCVUFI—EUENIRAER D ==

Macker Equipment Type

STANDARDS

Segment IEC/CISPR CENELEC FCC MIL-STD DEF-STAN
ISM Industrial, scientific and medical equipment CISPR 11 i
EN 55011 :ftTl':e i
MEDICAL Medical electrical apparatus EN 60601-1-2
Vehicl
" CISPR 12 EN 55012
engines
e
CFR Title 47
odules on board vehicles CISPR 25 EN 55025 ~ )
- e e
Sound and TV broadcast receivers CISPR 13 EN 55013
Information technology and CISPR 22 (replaced by :
MULTIMEDIA  telecommunications equipment (ITE) EN55032) ER 53022 g:ﬁ'l;;le W
Prof.essmnal audio/video/multimedia CISPR 32 (replaces EN 55032
equipment CISPR 13 and 22)
APPLIANCES Electrical devices, household appliances and R — EN SEOLA1 CFR Title 47
tools Part 15
CFR Title 47
LUMINAIRES Fluorescent lamps and luminaires CISPR 15 EN 55015 Part 1I5 =
. . MIL-STD- DEF-STAN 59-
MILITARY Military equipment and systems 461G 411

o 8 JUNE 2018
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EMCT5 I

EHNEEMCTI—EENH{ A=

S EENIHAIR

- B4 AILAS AR =2E
- (ESARESIU
> DETIRES I

> EMC/EMIHHEATIVEIL

- T IRERFMNARILISN—EMI-LISN5UH ©

VTimiRsk
BRI © 10A

TH#EEEE : 0to 60V DC | |

NENZRIP iRk B ASE

= TR : CISPR-25, ISO 7637-2,
1ISO11452-2/4/5 F1DO-160/ED-14G
STERSBE : 100 kHz to 110 MHz
DC EgfH : 40 mQ

LISN
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e~ anbbiR
(u]n]
_ MDO4000C RSA5100B RSAG00A RSA306B

EMI FR—E 1Mzt B Qfsvec— =
#2:E, {8:
IR (EISE & 2 B2 B2
IR RIS %ﬁﬁSignaIVU-PC, HE ERER BREEIR BREEIR
LB SF5FR (SFDR) 65 dBc 80 dBc (HD 1%EIR) 70 dBc 60 dBc
EMI izl /HERE B-TlEE + g 2 NGO, RIS F 2SS W
Y WHaDPX, $AZE BOPX; IREFARE BDOPX, iEiEIFC
1=t BEEIR
(E2RTMAKE (DPX) 2. ia 2. 5T 2. 5T 2. 5T
& S POl - 434 ns POI - 26 us POI - 26 us
ZiFEx 2: Bifa), B48, 1Y, RF % R, i, %, ?E RF, BF{E), 80, 48 2 RF, ATiA), 3551, 801
VA AYA
mas IR EMI ifFiz{ EMI ifFiz{ EMI ifFiz{ EMI izt
EMI FI—301E  eEmI F—E0E e FR—EC1EN
izt izt it
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