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P5910 — General Purpose P5934 — Mictor P5960 — DMax

« 17 channels 34 channels 34 channels

* Meets many different debug * Quickly connect to many channels -« Best Signal Integrity and quick
needs in a small footprint reliable attachment

* Ships with Logic Probe » Connect to legacy designs * 0.7 pF Load
Accessory Kit « 1.2 pF Loading

* Fits both 0.100 in and 2mm
square pins

* 1.0 pF Loading
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Sample Address Data Mhemonic L
D3SO 1: Channell 136 StoplLite+32 23FC MOVE.L #00001001,stopLights+10 (s)
143 | stopLite+3C 23FC MOVE.L #00000401,stopLights+14 (s)
150 stopLite+46 4EB9 JSR initQueue (s)
4] I 1 158  {initQueue 4289 CLR.L front (s)
i | 16l | TnitQueue+b 42B9 CLR.L rear (s)
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= FPGAView™

—  WEeXilinxflAltera FPGA % %% o, N
. . : z {
—  HiFirst Silicon Solutions (www.fs2.com) IhE EHITR
TR a4 e Xilinx:  FS2 TestCore
—  fFWindows 2000f1Windows XP#L#5 I A Qe v
& AT .
etk gts FS2 FPGAView™
IE7Y MSO40007 & 15 5 /n ik 28 8 TLARFZH 73T
W (>v4.3)
JTAG Xilinx: Platform Cable USB /& H&
ZZR) Altera:  USB-Blaster™m{ByteBlaster™
‘\ /\ _i‘_A [:[ —_— ‘\ A AY
RSN RPN WS TAX

FPGAView FPGAView
B

BAF

| 4—1
usB
JTAGHLZE JTAGHL %
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Using FPGAView

Step 1 — Create the Logic Analyzer Interface

= Use Altera Quartus Il Logic Analyzer Interface Editor to define and
insert Logic Analyzer Interface
— Available in all editions of Quartus Il, including free Web Edition

Specify number of
debug pins

Specify Number of
Banks

Specify Mode

Specify Clock
(if using State Mode)

Power-Up Mode

Instance Manager: I

Ready

Instance | Status

@

X

| Incremental Compilation | LEs: 85]

[®):auto |ai 0@ Instance not found

v

85 cells

cwwi | CEX

JTAG Chain Configuration: IJTAG ready

Hardware: I USE-Blaster [USE-0]

Device:

File: ;fa |C:\altera\altera_nios_dev_board_stratix_ZsBU_es_Z\syst IZI

@)

LJ Setup...

| @1: EP2SB0ES (0x0209300D)

ﬂ Scan Chain

Logical View: X | Setup View: [Core Parameters j
. Core Parametars| © @ Pincount B =
i Bank 0 Pins _ —
T R, 078 Bank count: 1 -
zauto_I;i_El i I =1
Output/Capture mode: |Registered/8 tate _vJ
Clock: | |ZI
Power-up state: | Tri-stated |
B auto_lai 0 |
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Using FPGAView
Step 2 — Configure FPGAView for your debug environment

[V JTAG cable is connected to this machine.

JTAG server
hostname or |P localhost
address.

JTAG server
password.
§ Coee |

Select JTAG
interface

cl> {USB-Blaster [USB-0

Cancel | oK |

Specify JTAG

Interface

TLA Network Address

Enter TLA hostname or IP
address [dotted-decimal format)

v FPGAView is running on the TLA
0K | Cancel

Specify TLA
Ileteﬁfgce
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Using FPGAView
Step 3 — Map FPGA Pins to Logic Analyzer

Use FPGAView to “connect” FPGA pins to logic analyzer

— Enables automatic
channel name updating

— Drag & Drop operation

— Supports multiple LAIs /
FPGAs / TLA modules

i) Map FPGA Pins to Logic Analyzer Probe Pins @

Logic Anakzer |
Select Debug Port Slot C Pod 1 | [Slot C Pod 2 |
TLA Probe 1 e 3%pin Sirgle-Ended Micter Probe
FPGA Signal Side & Mictor Pin Side B

uz0 alkera_reserved lai_0_0 ! ¥F
J15 altera_reserved_lai_0 1 | 3| 35
e alera_reserved_lsi_0_2 [ u|n
J20 akera_reserved _lai_0_3 | 2|3
H14 altera_reserved lai 0 4 | 30| 29
J17 altera_reserved_|ai 0 5 | 28| 27
J18 altera_reserved |ai 0 6 Drag |25
K15 akera_reserved lai 0.7 gr';?] S
W18 altera_reserved_lai 0 8 Y 212
u21 alers_reserved_lsi_0_3 | 20|19
L15 altera_reserved lai 0_10 | 18 | 17
K19 altegg reserved lai 0 11 | 16 | 15
K20 altefa_reserved_lai_0_12 [ 14 | 13
114 altera_reserved_lai_0_13 | 12| 1
nz altera_reserved_lai 0_14 | o] 9
I8 altera_reserved lai_0_15 [ 8|7
L15 altera_ressrved lai_0_16 | 5|5
*18 altera_reserved lai 0 17 | 413
X19 altera_reserved lai_0_18 [ 2|1

oK | Cancel | Dear | Heb |

A

Tektron/ix@



I ADC ) Bk ik

- BEAKNESENREE, RENHREIESELS: B

BRI RS B IR K, SSBJﬁIJ 128dBc,

1 #&AENADC

WAMAKFREEREGE. AR JI%EE'J:EH%?%MF

?ﬂﬁﬁﬁ%’%)—b&m B TADCIAF E R
2, A FEERM2ME 5T, F

TR EREKNES. MASFHRER, R

#NADCHIR .

" RIRAWGRIMERBIE R AES#
NADCHR K P AR RN ,

WMES WY, JUH—8 AWGf'JE

AWGHEER] DAMEAPREIR, X AT EA
EEKHE S

2N EiE,

e R B
*ﬁﬁﬁ%ﬁﬂ

A

RED

B

n] DLE#AE
H HAWGH DL {E Rt
2 BN R .

MR, B

Tektron/ix\%



ADC ) Bk ik

ADC TLA7000
AFG/AWG Under Test Logic Analizer
chi » Sample Clk\ TLA7000
Dout > . .
ch2 » Ain / Logic Analizer
Windows XP——TekVISA
Ethernet I/F T-
& TekVisa TPI(COM/DCOM)
—MS-Excel
—Automatic Test for Excel
—TLA Ver 5.0
N %
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1.2Gbps, PG3AFATIE M jx A 2% i % ] LATR 25618 1E #i

H e 3R 1Ry 8 300Mbps .

7EDACHEXH, AWGS5012CEPG3AF AT L il iz A B8

ANCRT DA % HB FE AR R U S 5
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AT RS S R A T SRR I 1T, IR ZOR N E S, BT Do iR SRk,
LU AR 22 FIRFE SR 4715 5
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TR Re . @ A 5 A

= i FH — S X210 2 2 PR N 75 oKk

s A FEL2RIRUE T AT 2 U T Th e S B B 1% 17
o [FSREAFSHITERE, RUEHEFBE I GE S

s KRS RIS R bR, 55 5

AWG5000Z& 7%

NEMERESREFERANGES RES

= 1407 TE H PR . SR 1.2GS/ISHIERER . AL IE 3256 il iEH L, /4t T
AR 2 D REVR BV A i v 7 &=

o MR A B T s B R Re A A, VFIRAE — A AR AR LR L T IQ K IFE 5

AWG7000 & 3

BT KI5 5 AL U R TT R

" 1524 GSISHIRAER, LUis12 Gb/s s A E sl il ik (5 5
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DPO/MSO5000 o |
T EHTRIAR Y7 S A | SRR
ERExt FHt:
- BAREFNFH—F!
= PRECHT 5E R T FRI PG

(7£1 GHZHN2 GHzR K58 £)

>

= AR R AT R Sk A A
— BREI N HEZ (3.9pF)
— PP 10MOhm
— P HPRC HAL I 1) 524 i
— EHESSTEES

= B ARREAMRIR kL
— TPP0500: 500MHz (350/500MHz %! 5 HRd)
— TPP1000: 1GHz (1/2GHzZAISHrfd)
— VERES, (HRTTME, 9B BINE AR L A

VB ) b

. AR, 4T ﬁﬁ%%ﬁ‘]ﬁﬁm
— 6L YRR 3L B 1Ry
MR TR AIRRKHIRA
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{55 55 BV SI(Signal Integrity)

TDRJ 3% Fi——Reflection (/% &)

42

TDR
(80E04)

Voltage (or impedance) —»

Sampling Scope display of TDR waveform

Time —»

TDR on an Equivalent Time scope is used to measure the quality of the serial data
interconncet: A step is generated and returning reflections are sampled (it’s like

radar for serial data cables and boards)
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IConnect® At — 155 5 B MSS L H 3 &3

MERE
1A 70dBA Bl 25 Y
E&%Tlﬁﬁiﬁ!ﬂi” JE 73 38 2% (Z-Line)

IM eSS, w] DR B i R K L

HR, A
HEIFER, BORKPR DR IR,
NG N SR (1 1 A AT FHIH
ST Y HOERE 7 M DO BE
Ez:j}%%HXSPICEﬁ@, LA ThEe, FFFF R
it
FEJL BN AL A 58 o BT A 55

2% ARG X 1]
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USB1.0, 2.0, 3.0
—  HDMI
— DisplayPort
— DVI
—  WiMedia—# s ms
— Ethernet 10/100/1000/10GBase T— it
—  PCI Express— I il iRk b
— InfiniBand— {4 M AR e
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— 12C, SPI, RS-232/422/485/UART,
USB2.0
— CANI/LIN/Flexay
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MOST
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L fRVE 78 eh 4L s
LANAR B P s Ol

Market

— MOST -An emerging Automotive technology

for infotainment and Security applications. [l
— MOST50 in mainstream today e
— MOSTI150 in early majority adaption now. = /icne w ——

Product
— Automated DPOJET Setup Library for MOS
— Opt.MOST -MOST Essentials Electrical
Compliance and Debug Test Solution for MOST50 and MOST150.

Extinction

File name:

Differentiation
— Seamless Debug Analysis on failures using DPOJET.
— AWG is the Only Signal Generator approved by the MOST consortium

— 100% Normative Test Coverage for MOST50 &MOST150, and includes widest
informative tests

Value proposition
— For MOST150, Tek 1GHz scope is sufficient. Where as, competition recommends
a 2GHz scope minimum.,

— For MOST50, Tek 350MHz scope is sufficient. Where as, competition recommend
a 1GHz scope minimum.

— Test reports with pass/fail, along with eye/ waveform image captures. Tektron/iX@



MOST Solution Features

Jitter and Eye D

+ Configuration
+ Setup Configuration

Oscilloscope Version
DPOJET Version
Status

6.4.0 devBuild 7
3.6.0 Build 25

» Measurement Configuration

Done

am Analysis Tools : Measurement Report

Tektroni

Enabing Innovation

June 01,2012 3:37:45 PM

Jitter and Eye Diagram Analysis Tools: OS5 and US Measurement

Reports with pass/fail

status

49

Index | Measurement ;TUICE Others
h Unit Interval MOST150- | .~ |Edges => Signal Ty, configuration
SP4 Measurement Rang{ . setup Configuration
2 |BitRate_MOST150.5P4 |chi  |Ed9es = S“J"E'Tﬂ ) _
- - Measurement Rang Oscilloscope Version €.4.0 devBuild 7
Clock Recovery == DPOQJET Version '2.8.0 Build 25
3 Rise Time_MOST150- chi Rate: On, Bit Rate: | PassiFail Summary
SP4 C:\TekApplications|| e | Msssurements | Wask Hits | Fassral
Measurement Rang{ il Cerenoot o Pasg
Clock Recovery => 3 ;:';g §D| ; :
" Fall Time_MOST150- Chi Rate: On, Bit Rate: T [emen o [0 Pass
C:A\TekApplications|] = et —
Measurement Rang{ et 50 |0 Pass
Edges => Signal Ty]- Mask Images
eancics Acg, Nominal Data + Owershoot
®  |dinerMosTisospa |CM | CTehRRICEOne)
Source Mame: —
Bit Config => Bit Ty}

Report for MOST150 with Overshoot and Undershoot measurement -
Pass/Fail with oscilloscope Waveform Scree captures

Report with margin details, Eye diagram, and other statistics.

May 30, 2012 8:15:57 AM

+ Measurement Results

Description

Mean Std Dev Max Min

Unit Interval, Refl

6.7256ns | 3.4581ns

Population

Max-ce Min-cc

3.475Tns

Current Acguisiton

1.5253ns | 10.225ns

67255

1.58253ns

Bit Rate, Ref1

131 83MHz | 22 243MHz 97 8031

MHz

83756

-3.4885ns

Current Acquisiton

131 83MHz | 22.243MHz

Rise Timed, Refl

20.877ps

Current Asguisiion

Fall Time1, Refl

Current Acquisiion

Transfer Jitter, Refi

Current Acquisiion

Mack Hitsd, Refl

Hits In Segment 1

Hits In Segment 2

Hits In Segment 3

+ PassiFail Summary

+ PassiFail Information

Measurement | Mask Hits1
Sourced Reft
Valug High Limit | Low Limit| Pass Fail |
Max 00000 |1
+ Plot Images

+ Measurement Plot{s)

¥ Vottage

-400mv

Mask Hits1: Eye Disgram

TIEA: Time Trend

Tektron/iX@




BroadR-Reach Preview

m Single Twisted-Pair Cable |
W

oJal Source Broadcom
e/ O
Yo

aem
* Source: Based on current market prices for unshielded single twisted pair Flex Ray cables/connectors and shielded LVDS cables/connectors.
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Measurement List

CTS Fixture Limit
Section Measuremnts Test Mode |Section|Min Max |Units
5.4 Transmitter Electrical Specifications
5.4.1 |Transmitter Output Droop Test mode 1 TC2 45 %
5.4.2 |Transmitter Distortion with disturbing signal Testmode 4 | TCH 15 mV
5.4.2 |Transmitter Distortion without disturbing signal [Testmode 4 | TC2 15 mV
5.4.3 |Transmitter Timing Jitter - Master Testmode 2 | TC2 50 ps
5.4.3 |Transmitter Timing Jitter - Slave TX_TCLK TC2 150 ps
5.4.4 |Transmitter Power Spectral Density (PSD) Testmode 5 | TC2 - |Mask Hits
54.5 |Transmit Clock Frequency Testmode 2 | TC2 | 66.66 | 66.67 MHz
8.0 Link segment characteristics
8.2.2 |Return Loss Testmode 5 | TC1 - |Mask Hits

51 11/8/2013
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Connection Diagram

Without Disturbing Signal
Use TC2 of the test fixture for this test. Make the connections as shown by the following figure:

Tektronix Oscilloscope

B=oms@
o
DUT BgolEEd
I LI L] ] oo
aaaa
I l
- = |
P 3HC
L E e
4+ Test Fixture ( TF-GBE)
o “
TC 2 With Disturbing Signal

To DUT

Tektronix AWG

= [
]

L g o

CH1

PSD
Jitter
Clock Frequency

Use TC1 of the test fixture for calibration. Make the connections as shown by the following figure:

Tektronix AWG

A e
anna
wann
aann
moonn
annn

e eme= o)

CH1/CH2

2| Markar 1/Sync

Tektronix Oscilloscope

Beoree
Beots
o~ o"0"0
s leRe o]
L—‘ |ﬁ‘ux‘in |—]J
woww | DUT

CH1
——=
Test Fixture (TF-GBE) |
F
TC1

To Channel 1
of AWG

To Channel 2
of AWG

w02 n PR
na"f2 o f2
na"QF o B
Jm'aﬂ m;'Bg

[1E[]

Use TCS of the test fixture for this test. Make the connections as shown by the following figure:

Tektronix Oscilloscope

Droop

To Channel 1

Distortion without e
Disturber Distortion To Channel2

E

With disturbe

52 11/8/2013

ToDUT

JE

Return Loss
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USB2.0— 2 il 7 &
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S fF4E USB-IF %7 USB2.0 *?&@(ﬂ]f?lﬁﬁTﬁ/ﬁ}”J 15

H B HR B A

S R R TR TR

ey B FH R
Pellds R
Chirp
56 35 ) — B A
H B0 5 b B Ta] A0 PR Ta]
FH P e S 22 A R il

Eile dit Go mmunicat Help o
' s& %. \3 ’& = i = & ﬁ m

krnarks \1& Lacation: ﬁe #¢/C1/D DCUME ™1 /davi

OCALS~1/Temp/hs_mass_storage. htrn

= Jaguar Parts

- &TW | AltaVista: Tran

Internst (5 Lookup [ MewtCool

Results based on USB-IF / Waiver Limits
Measurement Minimum Maximum Me. k-pk St _rd RMS I
Name De! ion
Monotonic _
DDDDDD ty
Eye Diagram
est
Signal Rate  [468.3196Mbps [490,7 306Mbps [479,9897Mbps | 0.0000bps [4.888485Mbps [480.4925Mbps |
ECPWidth | - | - [ 16.74722rs | - Ml
Rise Time 250) Bns [88.14535ns | 21.13473ns | 22.82873ns Ml
Fall Time 00ps | 97.14125ns | 9.516573ns |96.38375ns | 22.50473ns | 24.33801ns Ml
Monotonicity te: perform limit .0% a .0%.
Qo nmmnamas A 1~ dree e s . ] e _'l_l
== [Bacoment: Done i 0 AR EEl 2 |

FAI SR, HTRN ST | pmm——

SEZIE i S=3a N5
H B ZER IR, RAUEI s A 1 |
WAL B AL 1 7 BTy
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TN %~ RSR AN B4
L5, HE K

= BLENIRE 5
— AT,

it i B

= A2 % DPOJET

— MR PERAR It K i I/ 2 e it
— BENLIE M 1 s b s
— SCFFREEARME— ﬁt Ti{)”hﬁ%\#@ 4MDDRAIUSB

File | Edt | Vertical | Horiz/

) DPOJET Plots

Height1: Eye Diagram

0s  Sops

\Md(h@BEM Bathtub

m 0 Descrhtlon

® Height, Mathd, Ma... 162.44mV
) Height2, Math4, Ma... 597.20mV
(+) Width@BER1, Math... 146.49ps
# Period1, Math4 200.49ps
3 Freq1, Matha 4.9891GHz
) TIE1, Mathd, Math3  57.582ps
(3 RJ-601, Mathd, Ma... 3.2652ps
(3 DJ-601, Mathd, Ma... 14.339ps

54 " Report: (# Rise Time1, Math4, ... 161.80ps

0.0000v
0.0000v
0.0000s
3.1675ps
78.381MHz
4.8895ps
0.0000s
0.0000s
3.8452ps

100ps

Std Dev

Math

“150ps

162.44mv
597.20mv
146.49ps
216.23ps
5.3413GHz
78.376ps
3.2652ps
14.339ps
177.95ps

162.44mV
597.20mvV
146.49ps
187.22ps
4.6247GHz
31.428ps
3.2652ps
14.339ps
149.81ps

e | Utities

0.0000V
0.0000v
0.0000s
29.008ps
716.55MHz
46.949ps
0.0000s
0.0000s
28.147ps

veo |

Population Max-cc

1, Mathd, Mat... -_—--_—-

1

1
997576
997576
639056
1

1
22063

0.0000V
0.0000v
0.0000s
26.240ps
555.94MHz
15.257ps
0.0000s
0.0000s
18.555ps

Options X,

Mincc )

0.0000v
0.0000v
0.0000s |

22.564ps|
-649.32M|
-12.978ps

0.0000s
0.0000s

19.978ps
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Digital + Analog Probing for MSO70k
= 16 Digital Channels in addition to 4 Analog Channels

RAS# WE# CAS# (CS#

#TSF Format Type

#File Radix

#+ Version 2.1.0 PATTERN

#Command Command
#Symbol Name Pattern

# CS RAS CAS WE (D3 D2 D1 DO0)
#

MODE_REG 0000
REFRESH 0001
PRECHARGE 0010
ACTIVATE 0011
WRITE 0100
READ 0101

NOP 0111
DEE§ELECT IXXX

Tektron/ix@



I Read/Write Burst |.D. using Advanced Search and Mark

= Advanced Search and Mark (ASM) dynamically applies a search algorithm to
each acquired waveform, and marks specific features with visual delimiters

= ASM searches have been developed specifically for DDR Reads and Writes

= The DDRA application can read these marks and use them as measurement
gates

ﬁ_ LI LR TR T EAOR A LR T

56
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DDRA: DDR1-2-3— % {4 i3t 44

= R AAJEDECHIVE R ? WL 5 4327 WiF BLA ) @ ?
= g SRR ] A ) — AR R R

File | Edit | Vertical | Digital | Horizldcq | Trig | Display | Cursors | Measure | Mask | Math | MyScope | Analyze | Utilities | Help n

&H 360mV/div s00 EMENIS (@ e / 827mv || 4.0pstdiv 12.56SIs

80.0ps/pt |
#TH 260mV/div 500 m Single Seq

1 acqs RL:500k
@73 360mV 8.0ns -40.0ns 40.0ns

D15-D0 Time Res: 80.0ps/pt
% 260mV 8.0ns  -40.0ns 40.0ns 8

Man May 13, 2010

DDR Analysis

Overall Test Result: &3 Fail View Summary

3 Description PassiFail Mean 5td Dev Max Min p-p Population
[+ Data Eye Width, DQ... 277.69ps 0.0000s 277.69ps 277.69ps 0.0000s 1
(#) tDH-Diff(base), DAS... (¥ Pass 517.93ps 78.008ps 908.52ps 214.20ps 694.32ps 856
[+ tDQSH, DQS ) Pass 1.2500ns 6.7707ps 1.2692ns 1.2249ns 44.286ps 898
[+ tDQSL, DQS ) Pass 1.2479ns 6.6527ps 1.2663ns 1.2240ns 42.297ps 783
High Limit
Low Limit & Fail 75.000ps
Current Acquisition 581.49ps 132.47ps 920.69ps .3,‘ 6.8603ps .3,‘ 922.83ps 951

57
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I DPO7254C T EH AR FE b5

GS/s sample rate on
all channels

2 5 5GHz bandwidth
100

10
o >250,000

channels waveform captures/second
MPts maxRL  on all channels

More Performance Than Any Other Mid-Range Oscilloscope

58 Tektron/iX®
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o0 IV N i 7 AN 7

a3 e A AT TR AH S G A ﬁ S FPGA
T A B PRI AR, R P

PR @, LA, $E e AR ,,'

FEHNE. 50 Fa I’C

F & T T AR AE I

SERIGMREIAT &, 5 & Fi |
A 1 2

I EC ¢ Controller Area Metwark
COCA WTURCOMMECT W THOSK
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