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null frame indicator
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11111 : : <

Header Segment

< FlexRay Frame 5 + (0 ... 254) + 3 bytes
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Time
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Time Interval Error Plot
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g Interval

— Calculated CRCS —
Heat 111

Sync Measurements

Rls Tirre
Fall Tima™ 13
Durafion; 1.2

Frarme Time’ 17,

55
Aya B Time: 10

Data Eal [ ‘Show more details

14h, 40h, 5Eh, 7Fh,

~417.02 uS

7Bh, 24h, B1h, 7h, 3...

-391.46 uS

0h, Oh, 0h, Oh, Oh, 0...
D3h, 23h, &5h, 3Eh,
1Bh, 69h, B4h, BEh, 5...

Tl

{Bh, 84h, 5Fh, EDh,

Ry ) )]

Dah, Boh, 3ah, 24h, ...

54h, 47h, A3h, 59h, ...

Decode Completa

4%h, A3h, 3ah, 7h, D...
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MOST (Media Oriented Systems Transport) @

Z AR T R 2% R St

= ADAS( 22 54 B & 40) it -8+

= FIH'E L KRS AL (CAN /
Flexray) &4 22 #

Rear camera module

CAN, LIN
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Signal at SP

SP1

Electrical input signal

SP2

Radiated optical output signal

SP3

Coupled optical input signal

SP4

Electrical output signal

MOST50 ik A
MOSTSp Filtering Twisted Isolation MOS.TSO
Transmitter and Pair wire Transforme Receiver
Isolation >C>< r and Filters
Transformer
SP1E SP2E SP3E SP4E
MOST150 iz s :
Application Application
- -
sgeifE THiE
= é | w ﬁ o
& 5 s 5 2 gl z| 2 z| o
%[;g[l §;§£"‘[“|
MOST Device MOST Device
MOST £OC Optical Cable OEC MosY
Netwark 3l Fiber Optic — Fiber Optic L | Network
Interface Transmitter Recabwer Interface
Contialler Cantroller
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MOST ik 7 %

B Reaat

(X[ <« DPOIET + Setups » MOST

100% M1aL7E 5

New folder
Name

MOSTS0-SP1E set
|| MOSTS0-5P2E set
| MOSTS0-SP3E set
] MOSTS0-SP4E set
MOSTI50-5PLset
|| MOST150-5p2.5et

MOST150-5P2 Atte

] MOST150-582 Tran:
MOST150-5P.set
|| MOSTL50-5P4.5et

L Local Disk ()

MOST Essentials — MOST Specification— MOST Specification
Setup File for Test Reference Section — Symbol(s) /

P 7] et &

o [ onn

: Y Points on DUT Parameter [ Test
Test Point \setup. ... i Name
Birer e — ==b. MOST150-8P1 Takle 5.1 Clock Recovery
ﬁ @ “"@" Table 5.2 Jtr1, Transfarred Jitier
= Table 8.1 4, fo H,, EyeMask
MOST150-5P2 Table 5.1 Clock Recovery
100% test coverage of normative tests for both MOST50 and R Jf{;::;:f:i'f
MOST150, and includes informative tests at SP3 test points rer. Extinction rato
MOST Essentials—  MOST Specification— MOST Specification Ra ot Ee Mok
Setup File for Test Reference Section - Symbol(s) / Alignment Jitter
Points on DUT Parameter / Test Table 5.3 Chvershoot
Name Table 64 Lindersifoit
MOSTH-SPIE Ll Clock Recovery MOST150-572 Atten Table 5.1 Clock Recovery
Table 22 Lmnstonel Bix Table 6.2 U2, Transterred Jiter
Section 3.1.1.1 Transmission Quality p—
4.y, Transifion Times
Table 3.1 Eve-Mask 1.2, Extinclion ralio
MOST50-SP2E Table 2.1 Clock Recovery 8,10 Hy, Eye-Mask
Table 2.2 Transferred Jitter Alignment Jitier
Section 3.1.2.1 Transmission Quality Tabie 53 CvErShoot
Table 3.2 Eve-Mask Table 6.4 am—
MOSTS0-SP3E Table 2.1 Clock Re(}o\.r?ry MOST150-TransJitter Transferred Jiter
L Juamsion Ml MOST150-573 Transtered Jitler
Transmission Quality {Infarmative Cinly)
Table 33 Eye-Mask MOBT150-8P4 Table 5.1 Clock Recavery
MOSTE0-SP4E Table 2.1 Clock Recovery Table 6.7 Transferred Jitter
Table 2.2 Transferred Jitter Ay fo He, Eye
Transmission Clualify Table 8.1 Airto Her, Re
Table 3.4 Eye-Mask Toteranc
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MOST ik 77 &
TR &5 5

File | Edit | Vertics Tra | Display | Cu e | Mask | Math

a0 MIER o @
Vlime Tt Timelrend  %Time

File | Edil | Vertical | He Trg | Display | © ssure | Mask | Math

Overall TestResult:  uPass

Bescription 'P;l;sﬂ:'iul Mean

e Il | 7420005
(= Bit Rate_MOST150-.., 137.51MHz 17.921MHz 149.82MHz 97.267MHz
i+ Rise Time_MOST1... 788.85ps 285.46ps 1.2500ns 274.00ps
(£ Fall Time_MOST15... 794,25ps. 283.08ps 1.2166ns 277.70ps
it Transfer Jitter_#M0... 49.543fs 2.0807ps. 6.3436ps -7.8695ps
(=) Mask Hits_MOST1... 4 Pass 0.0000 0.0000 0.0000
izl Mask Hits Rx Toler.,. {J Pass 0.0000 0.0000 0.0000

| [ T width 0.0ns/div 10.06 100ps/pt
20 acys RL:1.0k
Auto  May 30, 2012

Results for MOST50 and MOST150

Jitter and Eye Diagram Analysis Tools

B g A a
49.90mY  527EImV  169.40mWY 132.00mV 3T ADOmMY 30800V -26.AD0mY
ATTAMY  SA07mMY  -15840mV gL ITADOMY 2T ZA500mY B0
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Mk

Jitter and Eye Diagram Analysis Tools : Measurement Report

+ Configuration
+ Setup Configuration

Oscilloscope Version
DPOJET Version 3.6.0 Bui
Status Pass

+ Measurement Configuration

6.4.0 devBuild 7

Id 25

June 01, 2012 3:37:45 PM |

Enabling Innovation

Jitter and Eye Diagram Analysis Tools: OS5 and US Measuremant

£400svBuila 7

2.8.0 Build 25

Done

Reports with
pass/fail status

Report for MOST150 with Overshoot and Undershoot measuremenf
Pass/Fail with oscilloscope Waveform Scree captures
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Index | Measurement ‘S;,:urce Others
1 Unit Interval MOST150. Ch1 Edges => Signal TY|+ configuration
SP4 Measurement Rang « Setup Configuration
2 Bit Rate_MOST150.SP4 | Ch1 ;ﬁiﬁ;ﬂ:‘ﬁ’gﬁj Osciloscope Version
Clock Recovery => DPOQJET Version
3 Rise Time MOST150. Chi Rate On_-Si!-ﬂa{e'  Pass/Fail Summary
5 CATekA 151 mdax,
Measurement Rang| |
Clock Recaovery == =
4 Ffil! Time_ MOST150 chi Rate: On, Bit Rate: :
5P4 C-\TekApphcations)| =
Measurement Rang| E Unaersnodt But [0
Edges => Signal T\ Mask images
Transfer = Acg Nominal Data | . guersnoot
5 |hiner mosTiznsps S E;;:ﬁ;f};ﬂ;:i
Source Name —
Bit Config => Bit Ty

Report with margin details; Eye diagram, and other statist)cs. Tektron

[+ Lo B ERL

TeKtronix

May 30, 2012 81557 AM

¢ Measurement Results
Deseription
nitIntereal, Reft
Current
Bit Rat=, R=f
Currant
Rise Timet, ReM
Curr=nt i
Fall Time1, Refl
Current Asguisition
Transtar Jitter. Retl
Currant Acguisition
izek Hitst, Reft
Hitstn S=gmant 1
Hits In S=gment 2
Hit In Segmant 3

Mincc

- Passirail Summary

« PassiFail Information

Mizasurement | lash Hits1
Bourcel Refl

Value High Limit| Low Limit | Fass Fail |
[izx Er) 1 | | |

- Plotimages
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o AP

— 180 degrees phase shifted from primary source

— Sine or Square Wave

fr it 7L
— 50 ohm, 600 ohm, Hi-Z

KEITHLEY Tektron

A Tektronix Company



I £ HEAAMOST E &M

\ DEA%E=F I S
Wiardol
]
£ |- -
=
hL:’
£ i

= AR A AR T I Y =

= ME=EAAE
— Tx Mask Test
— Tx Jitter Analysis
— Receiver Tolerance

mRERARY

SP1 SP2 SP3 SP4

Signal at 3P | Location of 5P
_SP1 | Electncal input signal | Data Input Fin of EDC ]
SP2 | Radiated aptical output signal | End face of the optical contact of the EQC [see also connecior
[ R e ____|intertace drawings)
5P3 | Coupled optical input signal | Light input behind the end face of the opbcal contact of he
M I | GEC (see aiso connecior interface drewinga)
5P | Electncal output signal | Data Owiput Pin of OEC, including a defined ku
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FEPLTAICE, BRI E AR A PO B AR IR AR A (B 57 f R D B SEEA BRESASE AN 32 HURS
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< M200V #|3kV
«  M1A FJ100A
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. i s1100n

e ST )
EE%" EEEUH” Eﬁﬁ Collector/ Drain Supply? Step
) i4OOV%}/@jC'V High Volt High C t :ene;gt:' Auxili
o b S 2 igh Voltage igh Current Base/Gate Auxiliary
¢ 200\/?‘4' iBiJHE%C-V Model! Mode Mode Supply Supply
o 20VARAEMT (VLF) C-V Low Power  2600-PCT-1 | 200V/10 A 200 /10 A 200 /10 A N/A
Himsk b -V 50us 2600-PCT2 | 200V/10A 40V/50 A 200V/10A 200 V10 A
e FEL R sy FE AL 0 L A 24 bitk S R 4 2% High Current ~ 4200.pCT-2 - v S -
RISt (1us) Mo e O 200V/1 A 40V/50 A 200V1A  200V/1A
S 58 42 3 S IR 8] ) L A 2 A 2600-PCT3 | 3 kv/120 mA 200 V/10 A 200V/10A 200 V/10A
MR R PR RRRGAR |s
T L) 2 i = Sins 6y 3 kV/120 mA 200 V/1 A 200V1A  200V/1A
i 2600-PCT-4 | 3 KV/120 mA 40 V50 A 200V/10A 200 V/10A
High Current
d PCT-
Higha\‘;oltage 4213::: ((;: 34 3 kV/120 mA 40 /50 A 200 V/1 A

L _________________________________________________________|
I(E I I I LEY 1. Contact your Keithley field applications engineer for custom configurations.
2. Add a 2651A o increase High Current Mode to either 50A or 100A.
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2200
3 MSO/DPO300|MSO/DP0O400| MDO4000 [MSO/DPO50|DPO7000C KEITHLEY]
URILT 0 series 0B Series series 00 Series Series (EGSEH0C ES‘\)’S; PN FCA VR
- 100MHz-- 100--- Q0= 350-- 500--- [10MHz-- 51/2 6
5 500MHz 1000MHz | 1000MHz | 2000MHz | 3500MHz [paompz | TCH-3CH| ™ 45 ~ | 400MHz
KEER 2.5GS/s 5GS/s 5GS/s 10GS/s 20GS/s [250MS/s 0--72V
TEAGIR 5M 20M 20M  |12.5M/250M 12'5m/250 0--5A
B HT s 16CH 16CH 16CH 16CH =
CAN/LIN/FlexRay Y Y Y Y Y
MOST Y Y
12S Y Y Y Y Y
s A Y
FPGA Y Y Y Y Y
Hh Y A 7 Y Y Y Y Y Y
IR& 155 ECU MK
foima, PUTR 3 J 4 i
28 i B Y
FPGA 2548k | 2 Ab3 2%
B&si Y Y A Y Y
ECU, CPU, FPGA
Ethernet, USB 2.0, LVDS 4 Y
Zik. ne Y Y
HL P e PE % S e A ¥ >
iR Y
YR ZE D REI Y Y Y Y
Bt % Y
ASK, FSK, GFSK,
ZigBee,AM, FM, DVB, GPS, v
GSM,
3GPP, i 4, IEEE 802.11b
IR T AL IS Y
EMI HigE % Y
H b 46 B G 7 AR 54 X Y Y, X
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e INTRODUCING THE NEW

MDO4000 SERIES

The World’s First ... AND ONLY
... oscilloscope with a built-in

spectrum analyser!

o ]
8 - = £ . 'h] 1
e 88888 SR '
Features DPO7000C MSO/DPO5000 NEW MDO4000 MSO/DP0O4000B MSO/DPO3000 MSO/DP0O2000B
Series Series Series Series Series Series
Bandwidth 500 MHz to 3.5 GHz 350 MHz to 2 GHz 100 MHz to 1 GHz 100 MHz to 1 GHz 100 MHz to 500 MHz 70 MHz to 200 MHz
Sample Rate 5 GS/s to 40 GS/s 5 GS/s to 10 GS/s 2.5 GS/s to 5 GS/s 2.5 GS/s to 5 GS/s 2.5 GS/s 1 GS/s
Channels 4 analog 4 analog 4 analog, 16 digital, 1 2, 4 analog, 16 digital 2, 4 analog, 16 digital 2, 4 analog, 16 digital
16 digital (MSO) RF (MSO) (MSO) (MSO)
Record Length (Max) 50 M - 500 M 12.5M - 250 M 20 M 20 M(5M) 5M 1™

Display Size

12.1 inch, XGA color

10.4 inch, XGA color

10.4 inch, XGA color

10.4 inch, XGA color

9.0 inch, WVGA color

7.0 inch, WQVGA
color

Parallel Bus Analysis

No

Yes (MSO Series)

Yes

Yes (MSO Series)

Yes (MSO Series)

Yes (MSO Series)

Optional Serial Bus
Analysis

I2C, SPI, CAN, LIN
RS-232/422/485/UART,
USB 2.0

12C, SPI, CAN, LIN,
RS-232/422/485/UART,
and USB 2.0,

I2C, SPI, USB, Ethernet,
CAN, LIN, FlexRay, RS-
232/422/485/ UART,
MIL-STD-
1553,12S/LJ/RJ/TDM

12C, SPI, USB,
Ethernet, CAN, LIN,
FlexRay, RS-
232/422/485/ UART,
MIL-STD-
1553,12S/LJ/RJ/TDM

I2C, SPI, CAN, LIN
RS-
232/422/485/UART,
I2S/LJ/RJ/TDM
FlexRay

1553

I2C, SPI, CAN, LIN
RS-
232/422/485/UART

Optional Analysis
Packages

MIPI® D-PHY DSI-1 and
CSlI-2, Ethernet, and
USB 2.0 Compliance
Testing, Jitter, Timing,
Eye Diagrams, Power,
DDR Memory Bus
Analysis, Wideband RF

Ethernet and USB 2.0
Compliance Testing,
Jitter, Timing, Eye
Diagrams, Power, DDR
Memory Bus Analysis,
and Wideband RF

Advanced RF
Triggering, Power
Analysis, Limit/Mask
Testing, HDTV and
Custom Video

Power Analysis,
HDTV and Custom
Video

BW Updates

Power Analysis, HDTV
and Custom Video

FilterVu™ Variable
Low-pass Filter

KEITHLEY
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MDO4014-3 4 100 MHz 16 1 50 kHz — 3 GHz
MDO4034-3 4 350 MHz 16 1 50 kHz — 3 GHz
MDO4054-3 4 500 MHz 16 1 50 kHz — 3 GHz
MDO4054-6 4 500 MHz 16 1 50 kHz — 6 GHz
MDO4104-3 4 1 GHz 16 1 50 kHz — 3 GHz
MDO4104-6 4 1 GHz 16 1 50 kHz — 6 GHz

68 2 KEITH LEY Presentation Title (Edit in View > Header and Footer) Tektron
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AFG3000C 5 #1155

_ 20MHz 10MHz 25MHz 50 MHz 100MHz 240MHz
- 10MHz 5 MHz 25 MHz 40 MHz 50 MHz 120 MHz
- 200KHz 100 kHz 500 kHz 800 kHz 1 MHz 2.4 MHz
- 18ns 50 ns 9ns 7ns 5ns 2.5ns
- 20ns 80 ns 14 ns 10 ns 8 ns 3ns
_ 250MS/s 250 MS/s Up to 1 GS/s Up to 2 GS/s
10 mVp-p - 20mV, _ to10 50mV_  to5
10 Vo- 20 mVp_p to 20 Vp_p 10 mVp_p to 10 Vp_p p-p VP P
p-p p-p p-p
s s 56" TFT color LCD
KEITHLEY Tektron
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DMM4020 2110 DMM4050/4040 2000/2100 2001/2010 2002
S 5.5(i 5.5(i 6.5 6.5 7.5 8.5
BARRER o o 4050: 0.0024% 2100: 0.0038% . .
o I 85 0.015% 0.012% RS LR 0.0018% 0.0006%
T . o VLR . HLE, BV R
S, B, AORHE. B, B RHE. i, Eﬁa@é"‘ﬁ?ﬁ‘ ggﬁ’ %@; V. UL, B, R, . s B
ST A BHinHEE. BN, mEE. BIR, HFH, K. B, HEFE, @k, ‘_m%’ ‘/Fﬁz EJEH, TC/RTD VL. FEYR, FERH,
VEORS , m, —mM, B BUR. HRE Bk, R oo onns RO 2010k, HoR I, BRI,
W, AR H%s. TC/RTD 4050:RTD, H1% 2500_RTD R TC/RTD 204 Hi
' 2001: ZRUEHE
AT 1 PR bb 8¢ 1 PR bb 8¢ @A, gt 5 7 7 o
PRy B ¥ o ¥ 2000: 10ch 10CH 10CH
2100: USB
B0 RS232 USB. GPIB RS232/USB/GPIB RIS RS232/GPIB
KEITHLEY
A Tektronix Company
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EnZ A% 2 or 4-W|re,2 Current
7700 wcic 20 Felkht 300vVDC 1A Channels, 3A Max
50-pin D-sub Common Side Ohms
7701 REE LB 32 P! 150VDC 1A configuration
25-pin D-sub !
2- or 4-wire
TT02  EHBHAE 40 Bk b 300VDC 1A 2- or 4-wire,2 Current
- Channels, 3A Max
7703 mEEESZ I A 32 Dual 50-pin D-sub 300VDC 0.5A Reed Relays,2- or 4-wire
7705 il 40 Dual 50-pin D-sub 300vVDC 2A SPST Switches
12(? I:?in?tg)lgolﬂt Automatic CJC
7706 1/O bk g PR 300VDC 1A +/-12V Anal. Out
2 Analog Out — Ahilli
. Max Count = 4billion+
1 Counter/Totalizer
ZIE R - 7 110 1 10 Analog In 50-pin D-sub ~ 300VDC (analog) 1A (analog) ,
T g, 32 Digital I/O 25-pinD-sub  33VDC (digital)  0.1A (digital) COmfigurable DIO
7708  E4ZEM#EHCIC 40 BB AT 300VDC 1A Automatic CJC,2- or 4-wire
. 50-pin D-sub 25-pin D-sub for easy
7709  6x8 % 48 Crosspoints 25-pin D-sub 300VDC 0.5A expansion
Automatic CJC, High Speed
7710 KhmESFZHRERS 20 Pk 60VDC 0.1A 10 billion+ operations
- Max power = 10W/channel
7711 2Ghz, 50 Ohm RF f&H Dual 1x4 SMA 60VDC 0.5A <300ps Rise Time
Max power = 10W per
7712  3.5Ghz,50 Ohm RF f&k Dual 1x4 SMA 42VDC 0.5A channel
<200ps Rise Time

A Tektronix Company



DCHE = HL - H

Series PWS4000 and Series 2200 Model 2220-30-1 Model 2230-30-1 2260A
Dual-Channel Triple-Channel

2260A-30-36
PWS4721 PWS602 PWS4323 PWS4305 PWS4205 2260A-30-72
1] =2 o - o -
BS 2200-72-1 2200-60-2 2200-32-3 2200-30-5 2200-20-5 22 U 22U SN 2260A-80-13.5
2260A-80-27
iHE 1 2 3 1
Ch 1:30V, Ch Ch1: 30V, Ch 2: 30V,
YA 2V 60V 32V 30V 20V 2:30V Ch 3: 6V 30/80
Ch1:1.5A, Ch 2: Ch1:1.5A, Ch 2: 1.5A,
2253 1.2A 2.5A 3A 5A 5A 15A Ch 3: 5A 26/72/13.5/27
45W/channel; Ch 1 and CH 2: 45W
I W 150W W 150W 100W ’ W/720W
oh 3 86 50 96 50 00 90W total Ch 3: 30W, 120W total 360W/720
@‘U}; <1mVgus <1mVgus <1mVgus <1mVgus <1mVgus <AMVgys, <3MV pp <1mVgys, <3mV
R 7= <3mVpp <5mVpp <4mVp p <4mVp p <3mVpp P-P
g;ﬁ 1mV, 0.1mA 1mV, 1mA TmV, 1TmA
?;:% 0.03% 0.03% 0.03%
T 0.05% 0.1 0.1
BE
B0 USB (Series PWS4000) USB, GPIB ( Series 2200) USB us

KEITHLEY Tektron
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2601B/2611B 2602E / 26128 2604B / 2614B

2634B /2635B / 2636B
Low Current
Single Channel (2635B)
Dual Channel (2634B, 2636B

Dual Channel Bench-
Top

Single Channel Dual Channel

(et sarEen 2 (optional 1 — 2 (optional expansion to 32
@i 3p2 i TSPpLink) expansion to 64 via 2 or 64 via TSP-Link. Not available
TSP-Link) for 2634B)
10A pulse / 0.1fA for 2635B,
E Y Max / Min 10A pulse / 100fA 10A pulse / 100fA 10A pulse / 100 fA 2636B
10A pulse/ 1fA for 2634B
40V / 100nV for
40V / 100nV for 2604B
. 40V /100nV for 2601B 2602B
BIE Max /Min 00 1000V for 26118 200V / 1000V for 200\/2/ 61&08”\/ 2] AN
2612B
—40W
oIS 30 — 40W 30 = 40W per 30 — 40W per channel 30W per channel
channel
BRANEH ] sec 20,000 20,000 20,000 20,000
. GPIB, LAN (LXI), USB RS LN (A GPIB, LAN (LXI), USB GPIB, LAN (LXI), USB 2.0,
BH 2.0, SRR AL, 2.0, RS-232 RS-232
RS-232 RS-232 -
Screw terminal; Screw terminal; Screw terminal;
RS B adaptors available for ~ adaptors available for adaptors available for Triax
banana or triax banana or triax banana or triax
. Digital /0O, TSP-Link, Digital /O, TSP-Link, . Digital /0, TSP-Link, Contact
KRG Not labl
RARIR Contact Check Contact Check ot available Check (not available on 262 ™"
KEITHLEY
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MDO4000

MSO/DPO5000/4000B
MSO/DPO3000/2000B
TPS2000B. THS3000

AFG3000C
AFG2000

DMM4050. DMM4040. DMM4020
2000. 2100. 2001. 2002

FCA3100. FCA3000
MCA3000

PWS4000. PWS2000
2200. 2220. 2230. 2260

PSM3000/4000/5000
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— www.tektronix.com/automotive

Breakthrough Solutions for the Latest Automotive Designs

Simplity your dasly

test & verification m
tasks 1

Solutions Overview ;-—"
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