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High-Speed Serial Data Test Solutions

-
o LA UBa == < GbE DisplayPort HDIMI MHL ...

TIX +_+_\Interconnect AL INERX

System Integration
Digital Validation & Debug

Receiver Test
Margin
Testing

Probing

Fixtures Interconnect Test |

S | T
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Sampling Scopes Compliance Test

Compliance Test Software
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http://www.analogix.com/product_info.html

Storage Timelines and Solutions Development

2008 2009 2010 2011 2012 2013 2014
Public 8G (Spec 3.2) SATA-
Spec6G GG Deployment Phase Express Deployment
Release
Draft | i
Spec O C ial Gen3
; : ommercial Gen .
0 6G Integration Phase oroduct 8G SATA-Express Integration Phase
Gen 3- Silicon Phase . . deployment.
IW#9/PF#1 IW#10/PF#15
[ | Development 4 Taipei Milpitas CA IW#11/PF#16  IW#14/PF#19
SATA 10 Unified  11/16 05/16 Taipei 03/23  Talpel 03/03
Test Definition IW#13/PF#18‘ ‘
1.4 Milpitas CA 10/14
First official SATA 3.2 First
testing of Gen3 Interop SATA-

products in June Express

Public SAS3 first Spec 1oL saAs (12)
spec 66 Deployment Phase Draft Interop

Draft Release |
S'z’ec 6 i i ><> Inteﬁration |I_"‘hase :>

6G Integration Phase Commercial

12G
' ' product Deployment
G(n 2- Silicon Phase scsi Trade  dePlovmeniGen 3 (12Gb/Sec) I;hgse
[ ] Association Gen2 | | F—
Plugfest (UNH - Silicon Phase
T0L)
STA test

specification of

SAS released. Tﬂktl'ﬂn/ix :



SATAUTD 1.4 TSG/PHY/OOB Meaciiraments

Drive : PHY-TSG-00B SATA Gen 3-UTD 1.4-All

Celect  TestHame

K

<

|nformative-dfddt kMeazurement

|rformative-Eve diagrams
Q0B01-00B Signal Detection Threshald

Q0B0Z-1 During 008 Signaling

QOBO3-COMIMIT_RESET and COMWAKE Transmit Burst Length

QOBO04-COMIMIT_RESET Transmit Gap Length

QOB05-COMWAKE Tranzmit Gap Lenagth

Q0BO0E-COMWAKE Gap Detection ‘Windows

QOBO7-COMIMIT Gap Detection Windows

PH'01-Unit Intereal

PHY02-Frequency Long Term Stabiliby

PHY03-5Spread-Spectrum Modulation Frequency

PHY04-Spread-Spectrum Madulation Deviation

TSGO1-Differential Output Yolkage-Option 1

TSGOT-Differential Output Yalkage-Option 2

T5G02-Rize-Fall Time

| TSGO3-Differential 5kew

T5G04-AC Common bMode Vaoltage

T5G05-Rize-Fall Imbalance

T5G06-Amplitude Imbalance

TSGO3-TJ at Connectar, Clack b Data, FBALID-500

T5G10-00 at Connectaor, Clock to Data, (BALID-500

TSG11-Td at Connectar, Clack to Data, FBALID-500

T5G12-00 at Connector, Clock to Data, (BALID-500

TSG13-Trangmit Jitter

T5G14-TH Madinum Differential Yoltage Amplitude

TSGE15-TH Minimum Differential Yoltage Amplitude

K| K| K| €| K| & || &) 5| K K ) K E E R R R R R R R R

T5G16-Tw AC Common Mode Yoltage

SATA Gen 3-UTD 1.4-All v

SATA Gen 2-UTD 1.2 ~
SATA Gen 2-UTD 1.2-Al 7
SATA Gen 2-UTD 1.3

SATA Gen 2-UTD 1.4

SATA Gen 2-UTD 1.4-Al

SATA Gen 3-UTD 1.4 —
SATA Gen 3-UTD 1.4-Al v

= Different test program and
degrees of regression
testing user selectable.

= Debug and diagnostic tools
(Informative measurements)

= Updated SATA Gen3

measurements
= New OOB patterns
= TSG ECN additions

Tektron/ix-'"



SATA/SAS TSB/PHY/OOB

w0 SCSl
Select Standard Select Device Select Test Suite Yersion
() Serial ATA @ Drive @ PHY-TSG-00B SAS 2.0 v
@) SAS ) Ru-Tx
Drive : PHY-TSG-00B SAS 2.0 _
Select | TestName L
| lesth 24 - 1A ool UFLT |Informative|
Test 5.3.1 - TX Physical Link Rate Long Tem Stabily e (0N L R—-—
Test 5.3.2 - T# Common Mode RS Yaoltage Limit _
Test5.3.3 - T Common Mode Spectrum m
Test5.3.4 - T¥ Peak-to-Peak Waoltage
O  [TestB535-TXWMA and EQ electAll
Test 536 - Tx Rize and Fall Times
Test 5.3.7 - T+ Random Jitter [FJ] m
Test5.3.8 - Tk Total Jitter [TJ]
Test 5.3.9- Tx Waveform Distortion Penalty /0P o “

SATA/SAS Physical Layer Validation

Tektron/ix*-*



SATA/SAS TSG/PHY/OOB test connection

Signal Source

00
g

nan
man
oo
LN ]
oo
oo
a0
anaan

1] =
L — ] 'DO
fRaasREadaEREeeE e a0 ® O L
CH1: Interleave Analog Qutput CHS Fixture l @ @
-
TF-SATA-NE-XP
DT+ 01" DR™ OR* )
RF Switch
= = .
HIlE : (
= = )
=< = '
L

SATA DUT

Real Time Oscilloscope

6 June 5, 2012
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DR*

Crescent Heart Software-
Frame error analyzer

Drive Host
—

CHS Fixture
TF-SATA-FE-XP
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SATA/SAS: test Report

Test Details

e | FEEDE High Limit Margin Units  [Test Result
Value

Test Name Interface

Speed

Pattern Name Measurement Details

Test 5.2 1-TX SSC Modulation Type 6.0Gh/s

Center-spread SAS

S8C ON

HFTF 6.0Gbs S5C Modulation Frequency == 30 30.0000 == 33 o .3 m
Test 5.2 2-TX SSC Modulation Frequency HFTP 6.0Gbls Min SSC Modulation Frequency ==30 209992 ==33 Informative KHz Infarmative
HFTF 6.0Gbfs Max S5C Modulation Frequency == 30 300011 == 33 Informative Informative
HFTP 6.0Gh/s Max Deviation MNA- | -2199.6500 | -MNA- -MNA- Informative
: . HFTP 5.0Gb/s Iin Deviation A 2200.0074 -NA- -NA-
Test 2.2.3-TX SSC Modulation Deviation and Balance | —rrs 5.0Gb/s Avg Deiation >=-350 <=350 | 350.1787,349.8213 | PP Pass
HFTF 6.0Gh/s Deviation asymmetry - == 288 287 6426 Pass
Test 5.2 4-TX SSC DEDT (Informative) ‘ HFTP ‘ 6.0Gb/s ‘ dfidt ‘ ==-850 ‘ -380.3082 ‘ == 850 ‘ Informative | ppmius  |Informative
HFTP 6.0Gh/s Mean Period = =100 -2.1050 =100 Informative Informative
Test 5.3.1-TX Physical Link Rate | ong Term Stability HFTP 6.0Gbls Min Period = -100 2200.0074 =100 Informative ppm Infarmative
HFTP 6.0Gh/s ax Period = -100 -2199.6501 =100 Informative Infarmative
Test5.3.2-TX Comman Made RS Voltage Limit ‘ CJTPat-Gen 2 ‘ 6.0Gh/s Comm"”‘m"de;[‘gsg"gnage aur ("”V}”‘ - - <30 ‘ 12.9927 | mv
Common-mode spectrum (dBmV) at o
CJTPat-Gen 2| 6.0Gb/s 100MHZ-SAS 2.0 - -33.5589 =127 46.2588 Pass
Commaon-mode spectrum (dBm\Y) at firs
Test 5.3 3-TX Commaon Mode Spectrum CJTPat-Gen2 | 6.0Ghis Rarmonic-SAS 2.0 - 16.7701 < 28 9.2299 mv Pass
Common-mode spectrum (dBmV) at
CJTPat-Gen 2 | 6.0Gb/s second harmonic-SAS 2.0 - -9.8586 = 30 39.8586 Pass

Test 5.3.4-TX Peak-to-Peak Voltage

D30.3-Gen 2 ‘ 6.0Gh/s ‘ Peak to Peak voltage (mVppd)-SAS 2.0 ‘ = 850 0000 = 1200 ‘ 3490, 40 | mv
030.3-Gen 2 ‘ 6.0Gh/s ‘ Transmitter equalization (dB}-SAS 2.0 ‘ =2 2.0684 E
D102 6.0 Ghis Risetime in ps == 416 55.7616 - 14,1616 Pass
Test5.3.6-TX Rise and Fall Times ps
D10.2 6.0 Ghis Falltime in ps »= 416 55.3999 - 13.7999 Pass

== 25 242931 Pass
ps
=25 24 4679 Pass

Test5.2.5-TXVMA and EQ =4 ‘ Informative | dB

D24.3-Cen 2 6.0Gh/s Rj before CIC -

Test 5.3.7-TX Random Jitter (RJ)
D24.3-Gen 2 6.0Gh/s Rj after CIC -

SATA/SAS Physical Layer Validation Tﬂktl‘ﬂlliX“
/




SAS-3 12Gbps PHY Transmitter Solution — Option SAS3

= Support per SAS-3 Spec 23Apr2012

Tests

TX SSC Modulation Type

TX SSC Modulation Frequency
TX SSC Modulation Deviation and
Balance

TX Peak to Peak Voltage

TX Rise/Fall Time

TX Random Jitter

TX Total Jitter

TX SSC DFDT

TX Physical Link Rate Long Term
Stability

TX Common Mode RMS Voltage

TX Common Mode Spectrum
TX VMA and EQ

TX SAS Eye Opening

Pre Cursor Equalization

Post Cursor Equalization

Base

Measurement

DPOJET
DPOJET

DPOJET
DPOJET
DPOJET
DPOJET
DPOJET
Custom

Custom

Custom
Custom
Custom
Custom
Custom
Custom

Standard SAS 3 ¥

Test Point (sowp )

PostCursor
Smctrum PHY LTS Equilizer CMRMS

- W

PreCursor
SSC DFDT Equilizer

- w

* SAS3 Eye measurement to be added TEktl‘Oll/iX"



Mini-SAS HD Plug Test Adapters

Mini SAS HD 8i
Color Coded and Imprinted _ cable plug connector
Markings High-Performance
(Large Colored = Channel Number) Mini-SAS HD Plug
(Short White = Transmitter Side) Connector
(Short Red = Rositive Polarity) Configuration

* \

Small Form-Factor
Housing (allows
for 1x2 4X testing
when using left- g
hand version TPA) >

8 Position Low-
16 SMAs for
Speed Connector High-Speed
Testing

Tektronjxu?“



Bandwidth Considerations
SAS 12G NRZ Power Spectrum

_.jﬁ.pc-:!'r;qw:n - (=) 23 ||
Spectrums/ine: 1 +Peak Clear | |
o Time/di: o
111 us
2 RBW: ¥
1.00 MHz
oot Wi 6628 dBm il . ; AM4: 2.67 dB
VBW: 33.000001575 G . ' ’ 20.949995286 GHz
9/1/2011 16:42 16 7942:9 . .
/| 3-D
v Pos:
0.0 div i v
Autoscale v CF: 20.00 GHz © Span: 40.00 GHz
1 4
14 Spectrum = (iel=) ‘
¥ Trace 1 (Y. Show +Peak Max 10 Clear
“ 0.00 d8m M4: -51.07 dBm AM4: 6,61 dB
o dB/dw: 33.000001575 GHz 20.949995286 GHz
10.0 dB O
¥ RBW:
1.00 MHz
VBW:

-100.00 dBm

Autoscale & CF: 20.00 GHz © Span: 40.00 GHz
Marker Marker  Frequency A Frequency A Tme Spectrum A Spectrum Spectrogram A Spectrogram 5
Readout s o = <o . asvcheek < B
Table M2 18.050004939 GHz  5.99999865 GHz 42.01 dBm 15.67 dB -68.71 dBm 0.24 dB
M3 24.050003589 GHz 11.9999973 GHz -59.20 dBm -1.52 dB -66.74 dBm 2.21 dB
Mg 33.000001575 GHz  20.949995286 GHz — -51.07 dBm 6.61 dB -66.28 dBm 2.67 dB

Tektron/ix .



12G PRBS from BERT (20ps 20-80% Tr)

Height1: Eye Diagram
—

. : 18 GHz : .
R (Brdharmonic) ..... .................. : ?

| Eye: All Bits

Offset: -0.00089933

i, 50002386660, Total G000 2366660
| "

5 s . )| L L .

-80ps -B0ps
Y:Voltage

T T T

Eve: &ll Bits
Offset: -0.002519

UIsT8000:2386660] Total 8000:2386660
|

-80ps
Y:Voltage
pr—

T

T

| Eye: All Bits

Offset: -0,0022044

Ul 8000 2366660, Total. 5000, 2366660
|

-80ps



I Thunderbolt Overview

= High Speed Data Bus for PC’s
— Brought to market by Intel/Apple in 2011
— Interoperable with DisplayPort

= Thunderbolt signaling is dual NRZ (64/66b Encoded)
— 10.3125 Gb/s data rate
— It utilizes SFP+ technology with 2 diff Tx and Rx pairs.

<=~ P(C| Express* = <= PC| Express =

o <+~ Thunderbolt™ Cable == - Vo
JIJ T Jov
DisplayPort == Thunderbolt DisplayPort ==
Data
T Thunderbolt Thunderbolt T
PCIe/DP Controller Controller PCIe/DP
Data Data

Tektronjxu?“



Thunderbolt Transmitter Test Overview

All measurements are near end with Fixtures fully de-embed.

Requires DisplayPort 1.2 conformance testing

Source Test Suite = DUT Configuration

PHY1.1 — Transition Timing — 1. Bit Rates: (DP1.2) + 10.3125Gb/sec

PHY1.2 — Intra-Pair Skew — 2. Patterns: 8 1’s8 O,S, PRBS-9, PRBS-11
and PRBS-31

PHY1.3 — AC Common Mode RMS
PHY1.4 — AC Common Mode Peak
PHY1.5 — Eye Height

PHY1.6 — Eye Width

PHY1.7 — Max Differential Voltage
PHY1.8 — Total Jitter at 10-12 BER
PHY1.9 — Unit Interval

PHY1.10 — SSC Modulation Frequency

— 3. SSC (Spread Spectrum): On/Off

13 13 Tektron/ix :



Thunderbolt Transmitter Testing
Fully supported in Tektronix’s current solutions /

File | Edit

). DPOJET Plots

e \M\ Tl ek Bealili ﬁ

RESET RESET Pilbl HIM GYHC

Y

Thunderbolt

-1 0us 0= 10us I -0us Oz

Overall Test Result: 4 Pass Yiew Summary

Description PassFail Mean Std Dev Max Min p-p Population |.J
[+ Height1, Lane0 i/ Pass 404.49mv 0.0000v 104.49my 404.49my 0.0000v 1

[+ Width1, Lane0 / Pass 827.71mul 0.0000UI 827.71mul 827.71mul 0.0000ul 1

[+ Mask Hits1,Laned  (y Pass 0.0000 0.0000 0.0000 1.0287M

[+ TJi@BER1, Lane0 ' Pass 245.04muUl 0.0000UI 245.04muUl 245.04mUI 0.0000U1 1

[#) Height2, Lane1 W/ Pass 390.23mv 0.0000V 390.23my 390.23my 0.0000v 1

[+ \Width2, Lane1 ' Pass 830.45muUl 0.0000UI 830.45muUl 830.45muUIl 0.0000U1 1

[+ Mask Hits2,Lane1  (y Pass 0.0000 0.0000 0.0000 1.0287M

[+ TJ@BER2, Lane1 / Pass 239.17mul 0.0000UI 235.17mul 235.17mul 0.0000ul 1

[+ Freq, LaneD 10.292GHz 208.43MHz 11.865GHz 9.3226GHz 2.5426GHz 1.0287M

Tektron/ix .



Thunderbolt Test Connectivity

The Digital Port Micro is responsible for Test Pattern and general
state control, as well as error polling in the DUT.

Thunderbolt

Thunderbolt Fixture Plug Conn

Micro Controller, UART,
and Power Testing

Board:
8 Low Speed Signal

lines for Control and
Power Testing

Available directly from =T
Wilder Technologies at

part number.. (10 — Position
640-0503-000 Connector)
(TBT-TPA-UH)

USB to PC

Connection Input Power

for Control Connectors

15 Tektron/ix .



10GBASE-T - Overview

= 10GBASE-T provides 10
gigabit/second connections over
unshielded or shielded twisted pair
cables, over distances up to 100 m.
2.5Gbps per lane (A, B, C & D)

= Baseband 16-level PAM signaling
with a modulation rate of 800
Msymbols per second is used on
each of the wire pairs.

=  Supports full duplex operation only

= Compatibility of Auto Negotiation
enabled to also operate 10/100/1000
BASE-T

= Supports a BER of less than or equal
to 10E-12 on all supported distances
and Classes

= Provides a cost advantage over
fiber

11/12/2012

| |
— T—h : 2500 Mhis :
- -
Hybrid {0 T > )
d | |
-l—(ﬁ:q +— ,
. | |
N | |
—> To— | 2500 Mh/s |
Hylrid —— X .
1 | |
4 {;Fix ] | |
e
I I
— T : 2500 Mbis :
|~ e e
Hybrid [ = > 3T T
e | |
A F ]
) | |
| |
—> T | 2500 Mh/s |
L -
Hybrid S
A I |
" —<Fz:< —] | |
") | |
MDI ,‘“‘\(\9 MDI
9
wett

Tektron/ix .



Maximum Output Droop

= Purpose - To verify that the
transmitter output level does not
decay faster than the maximum
specified rate.

= The resulting magnitude of both the
positive and negative droop shall be
less than 10%.

= Flexibility to test beyond compliance
— XGDbT provides the flexibility to
perform testing beyond what is
specified in IEEE standard 802.3an-
2006. It helps users to analyze their
PHY in addition to compliance tests.

= Configure the DUT for Test Mode 6
operation

= |EEE standard 802.3an-2006, sub
clause 55.5.3.1

11/12/2012 Tektronix ’
/



XGDbT - Report

ﬂﬁ TekExpress XGhT-10GBASE-T Automated Solution (Untitled)*

Ele  Yiew Tods Help

= TEKEXP software provides
summary-reporting capability of all
lanes in .mht (HTML) format with
pass/fail status. Tektronjx

““““““ 9 Innoviien XGbT Signal Characteristics Test Report

DUTID DUTOM Fun Stop

= A detailed report of each lane’s s el Tamnir ol =
performance including test e
configuration details, waveform - ‘
plots, and margin analysis is also Sl : ‘
produced by XGbT providing more et Toa ] te o] » [N ™= | o | [
insight into compliance efforts A ram maalll

ass
Linearity Tone-3 | 4540 60.89 0.00 | dBm ass

Mo
Mo

TRUE 0 Min Mo

underneath the XGbT standard. o FERRHSSHICRS 5

= Report also provides additional Tokiromie

details like calibration status, scope
model, probe model, software
version etc

11/12/2012 Tektronix ’
/



TF-XGbT Test Fixture

The XGbT test fixture provides easy access to the 10GBASE-T Electrical signals
to perform conformance testing and device characterization as described in of
IEEE 802.3an-2006 sub-clause 55.5.3 & 55.8.2.1. This fixture is used with the
Tektronix’s XGbT- 10GBASE-T Automation Solution to provide fast and accurate
design debugging and validation. XGDbT fixture covers all seven measurements

including Jitter Slave and MDI Return Loss

Q Q TF-XGeT_REV 03

Fig 1: XGbT Test Fixture main board Fig 2: Calibration Board

Figure 3: RJ45 Shielded Patch cord

11/12/2012 TﬂktmniX”
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I 10G-KR Typical Backplane Ethernet

Transmitter

Receiver

1. Chip and package

3. Daughter
card trace

2. Package
to board via

—

4. Daughter card
to connector via

5. Connector

6. Connector to
\_bickplane via

7. Backplane
trace

11/12/201 20 Tektron/i,x*v
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10G-KR B a4k i3zt 844

.~ TekExpress 10G-KR (Eval

Device : Source : CTS 0.9

Test ¥2.7.1.3_Signaling speed
Acquisitions est ¥2.7.1.4_Differential peak-to-peak output voltage {max)
est ¥2.6.5_Differential peak-peak output woltage {max with Tx disg

est 72.7.1.4_Common-mode voltage limits

Preferences

T _Transition time

L8 Max autput jitter (peak-pealk)

A0_Transmitter output waweform characteristics
1 a_Ooutput waveform coefficient update

S 1 b_Output waveform coefficient status

RIKRRIRIRIRIRIR]

4

Test Description

| 3
The 10GEASE-KR signaling speed shall be é
10.3125 GEd + 100 ppm.

Status Ready |

21 June 5, 2012 Tektronix Confidential 'I‘el(tlno:llixJb
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Testing connection for 10G-KR

22

DUT

P7520 Probe

Ehlie==— = S ={(l

DuT

DC Blocks

Digital Oscilloscope

(o[ee="2] sl (o
[—
CH1
I »
Digital Oscilloscope
| = - |
OO OO0 O
k‘/—\‘\:l Y D
{ ) © Y lee =
— o =EE8
oo™ oy | D
()&~ _©
- 5 IES
2 T <
P11
el & L) 8
O O 0O O
H|@"’E"'J' O] L'[H @E

= A
)

i

June 5, 2012

Tektronix Confidential
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Tektronix SFP-TX — Automation & DPOJET Option

K /\/' VL

H MH’

%/!W\ ,,4\\ i

- DuT

S Signal Type Limit
No. Measuremnts Recommended | Min Target  (Max |Units
Host Transmitter output electrical Specifications:
1|Single Ended Output Voltage Range PRBS31 {03 4 v
2|Qutput AC Common Mode voltage (RMS) PRBS31 15 | mVRMS)
Host Transmitter Jitter and Eye Mask specifications
3|Crosstalk source rise/fall time (20%-80%) (Tr, T} 8180 34 05
4|Crosstalk source amplitude (p-p differential) 8180 1000 mv
5|Sianal rise/fall time (20%-80%) (Tr, Tf] 8180 U 0s
6(Total Jitter (p-p) (Tj) PRBS31 0.28) Ul(p-p)
7|Data Dependent Jitter (p-p) (DD)) PRBSI 0.1 Ullp-p)
8|Data Dependent Pulse Width Shrinkage (p-p) (DDPWS) |PRBS9 0,055 Ul{p-p)
9{Uncorrelated Jitter (RMS) (U)) PRBS9 0.023| Ullp-p)
10{Transmitter Qsq 8180 50
11|Eye mask it ratio[Mask hit ratio of 5x10-5 PRBS31 X1=0.1201, X2=0.33U1, Y1=95mV, Y2=350my
Host Transmitter output specifications for Cu (SFP+ host supparting direct
12 |Voltage Modulation Amplitude (p-p) 8180 300 mv
13(Transmitter Qsq Output AC Common Mode voltage (8180 63.1
14|Output AC Common Mode Voltage PRBS31 12| mV(RMS)
15{Host Qutput TWDPC PRBS9 10.7) dBe

11/12/2012

23

ess SFP+ Tx - (Untitled)™

SFP+ Tx : Host : SFF-8431 Revision 4.1

-@@

=[] SFF-8431 Table 11 Output Electrical Specifications at B
[] single Ended Output veltage Range
[] output AC C age

= [»] SFF-8431 Table

2] Test Selection

ias
all Time (20%80%)

E 20%-80%

Total Jitter

Data Dependent Jitter
ependent Pulse Width Shrinkage

Tektron/ix .



I SFP test connection

Digital Oscilloscope

DC Blocks

HCB-Fixture

DUT

11/12/2012 24 Tektronix:
/



SFP Eye Mask hit ratio :less than 5E10-5

File | Edit | Vertical | HorizZAcq | Tng | Display | Cursors | Measure | Mask | Math | MyScope | Analyze | Utilities | Help n

<} DPOJET Plots
U8 QQOE® Wohalel 2 BF&H0

e

-200mY

Eye¥AIBS
=300mVE- Offset: 0.00076105
Uls:4000: 2062464, Totat 4000; 2062464
Mask: SFPPEyeMask.msk
-400mV : ‘
-100ps -80ps

11/12/2012 25 Tektronix:
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Tektronix Solutions for PCI Express 3.0 Measurements

26

Trig | Disp

Introducing option PCE3 for
DSA/DPO/MSO70K Scopes

measurements

& 75.0mV/div ] 75.0mV 40.0ns -200ns 200ns

T 75.0mV 40.0ns -200ns

Support for CEM Specificatiorn s ——

Supports all versions of PCI _—

Test Point [T @

Express =
' @ Qo

T-TX-DDJ T-TX-UTJ

wities | ver |

1 Measurement
\-TX-EIEOS-FS

ps21TX
T-TXUTY

T-TX-UDJDD
T-TX-UPW.TJ
T-TX-UPW.DJDD
Eye Diagram

ul

|| 40.0ps/div 50.0GS/s 20.0ps/pt

15 acgs RL:20.0M
Man December 02, 2010

T Source(s) ]
L Math1
L math1
(L Math1
L math1

L Math1
L math1
(L Math1
L math1

Jitter and Eye Diagram Analysis Tools
Overall Test Result: ., Pass

Description PassfFall  Mean Std Dev Max
(&) V-TX-FS-NO-EQ, Ma... (J Pass 1.0157v 1.4688mV 1.0196V
() V-TX-EIEOSFS, Mat.. (JPass  959.37mV  3.0854mV  970.50mV

0 T.IX-UTS, Math1 @ Pass | 7.2816ps | 0.0000s 7.2816ps
0.0000s 0.0000s 0.0000s 0.0000s

(#) T-TX-UDJDD, Math1 (4 Pass
& T-TX-DDJ, Math1 JPass 12.072ps 0.0000s 12.072ps
(#) T-TX-UPW.TJ, Math1 (J Pass 8.8315ps 0.0000s 8.8315ps
#) T-TX-UPW.DJDD, M... (4 Pass 0.0000s 0.0000s 0.0000s
(%) Eye Diagram, Math1 677.15mV  0.0000V 677.15mV
& UI, Math1 s Pass 125.00ps 1.8156ps 134.59ps

2012/11/12

Options v
osonmen g

Min pp

1.0116V
950.92mV

12.072ps
8.8315ps
0.0000s
677.15mV
116.46ps

8.0250mV
19.575mvV

T——

0.0000s
0.0000s
0.0000s
0.0000s
0.0000V
18.132ps

Tektron/ixa*



PCIE Dual-Port TX Measurement Example for System

100 MHz
Reference

A

f

| ‘I\
l|

.
B
"'|‘ \I| n |\ \ll\

& 70.0mV 20.0us & (6427408 ([He® S 24mv || 20.0pstdiv 50.06s1s 20.0ps/pt

- = J
@7 100mV  20.0us =-» Single Seq 1 | g | o v
FITD 70.0mV 2.0ns  -653ns -633ns oD fzes | 1acqs RL:10.0M 8= 8 w All other lanes

(777 100mV 20ns -653ns -633ns m | Gons Movembar 15, 2040 13:21:04 P8 : " ,,'4.‘- - are terminated

" Curser Controls Source = W|th 50 ohm
ars ars o 5 : : PCl EXpreSS* 3-0 |0ad

Cursor 1 Cursor 2

welBEELY  GchE ' - Compliance Data

Tektron/ix .



PCIE TX Measurement Example for Add-in Card

CBB Power

Switch

Compliance
Mode Toggle
Push-button

Add-in-card B A 1 : | PeTIIET
Power Reset £ % U " U U U (S5 ¢ U ey
0 "U ST, o YoEnoanana
| by '“’f.--ﬂ "‘I[!ﬂu‘ o
. PCIE
‘ AORMOADOWE 5O

Connector
BURUROU My
u.‘,nnnnnn
DU UOOE O C7

"nnnnnth)

oo ooy
fNpponnnnn i O kA

Add-n-card

| SESCRUHSHU RO RsEe
ijdq -

B Ot it

i

28 June 5, 2012 Tektronix Confidential
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RX Measurement Example for Host

ATX Power

Supply

SI Combiner

72"
29 June 5, 2012

From BERTScope Sl o/p (rear)

Tx out(Rear)

(Out)

13113/

Tektron/ixa*



USB 3.0 Transmitter Measurement Overview

= Voltage and Timing
— Eye Height
— Pk to Pk Differential Voltage
- RJ
- DJ
- TJ
— Slew Rate

= Low Frequency Periodic Signaling
(LFPS)

— Pk to Pk Differential Voltage

Measurement Source(s)

— Rise/ Fall Time D [ s [ ; T
Test Point @ s E]-usavuuﬂ.w ,‘l;uanz
— AC Common Mode o P B e e
— tBurst - ; ol ﬁ“ e
lot @ @ @ imsumn quum
— tRepeat M
— tPeriod
= SSC

— Modulation Rate
— Deviation

3/11 © 2011 Tektronix 55W-26800-0
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Transmitter Compliance Test Setup

USB-IF or Tektronix fixtures can

be used DSA70000
— Test configuration is the same e
i ~ { Lz &5
Compllance channel and 3 CTLE is applied to open theeye, —> |~ ‘4 ¢
. then compliance measurements are taken_ i gl === =
meter cable are emulated in
software

— Compliance sparameters were

aata rhannal filta Compliance channel and Cable are —> = :
used o ok rs applied in software, resulting in a closed A A

CTLE J

3/11 © 2011 Tektronix 55W-26800-0 Tektron/lx'



USB 3.0 Compliance and Automation

No need to learn technology specific software applications-
TekExpress is a Common Framework from Serial Applications
iIncluding SATA, USB, DisplayPort, HDMI, and Ethernet

TekExpress utilizes DPOJET USB 3.0 Specific algorithms making it
easy to move from compliance to DPOJET for debug

File View Tools Help

Device #1 Run St
DUTID | Fun top
Select Acquire Analy: Report
Version DUT Typ Channel Definition

USE 3.0 SuperSpeed [Device v @ Hardware O Software

Electrical Test Spec
Test Point Location

Channel Filter File Type

Compliance (TP1) with CTLE v USB3_CTLE.flt v
Test Method = ———
[] UsB-F Probing Location
DPOIET | TP1 (Through Front Panel) v
Device : Device Connec! tor Compliance (TP1) with CTLE
.!;gm,igul_e.
= Tx Normative Electrical Parameters A
Ul-Unit Interval - Show MOl
VTx-Diff-PP-Differential PP Tx voltage swing _—
TCDR_Slew_Max-Magimum Slew Rate _&howiﬁmiq "
Ri-Tx random jitter-Dual Dirac
Mask Hits SelectAll
=] Normative Spread Spectrum Clocking
DeselectAl
SSC-FREQ-DEV-MaX
SSC-FREQ-DEV-MIN
[Z] TS -Mad-Rate - S&C Madlation rate M
TekExpress launched successfully, 'Ihkmnix"
T T -

3/11 © 2011 Tektronix

55W-26800-0

Complete Automation of USB 3.0 Measurements with TekExpress

Tektron/ix .



HDMI 4 75 28 -5 g

ET —HDMI -TPA-P

Source DT

Bjoepaa Y (WaH

33

EOID Emulatar
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HDMI il 75 22 -8 i (TV/Monitor)

AWG7122B/C ook AWG7122B/C
— — — Ext Clock CGenerator  gy¢ ciock ' o =
- ': Ref In ICHl CH2| Ref In - ’:

T e S ¢ - e
GO0BBGHOGERN06GH a &= ‘; DC out 6O0BBGHOGERN0B6GH ; & 1. * % DCout
Digita|| ¢H1 | |cHz Analog Digital cur | leno Analog
Outputs D S Outputs
Marker Marker
out to i out to .
scope  [Elj#|[gllg| Blas Genormtor  Scope  [¥H ¥ Bies
2lg| |a| g Voltage 2lg |z ﬂ Voltage
Clock
D1 \

Efficere TPA-P

34 HDMI LLC Seminar 2012/11/12 Tﬂktl'oniX“
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HDMI 1.4 HEAC Solution Configuration

{ Y« GPIB/Ethemet cross-cable
_‘.\ f \‘.
' AWG 5000/AWGT7000/8 DPOT000 or CECICDC controller
paromber CECICDC controller ch ch2 DPO/DSA70000
Analog(+) Analog(+) Ch1 Ch2
oh @ @ @ 8@ (i e @ \ Ij ),
J = —
T @ @ ® J L L1 1/. ﬁ[ A = ,\) =
/ ~<—HDMI cable

éh1 Marker1

/TN J
-« Differential probe

*Use only for SINK DUT test
~«—HDMI cable Power supply

*Use only for SINK DUT test
Power supply

00.00
Lo gep

CEC/CDC control port ~—Differential probe
4 CECICDC
control port

) HEAC- "
> 50 ohm terminators H

Source/Sink
DuT

A HEAGH”

HEAC-TPA adapter / \ HEAC-TPA mai h
main HEAC-TPA main HEAC-TPA adapter

Tx Test Setup Rx Test Setup

35 HDMI LLC Seminar 2012/11/12 Tektronix..
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HEAC Software

\jf‘r’ TekExpress HEAC Automated Solution (Evaluation Version) (Untitled)*

File View Tools Help

[ Select ‘ Acquirev “ Analyze . “ Report ‘}

Select Device Select Test Suite Yersion
() HEAC-Transmitter (%) Differential-Rx ICTS 1.4 v
(*) HEAC-Receiver ) CommonMode-Rx

() SingleMode-Rx DUT IP Address

| 255.255.255.255|
Auto Detect MAC Address

HEAC-Receiver - Differential-Rx CTS 1.4 | Test Description

- - This optional test verifies the receiver A
»!‘g_e!ggt__l TestName capability to respond to nominal =1
Receiver Performance - Nominal Response | amplitude. clock frequency and

5.16 Receiver Performance - Amplitude

5.16 Receiver Performance - Clock Frequency

5.16 Receiver Performance - Signal Source Impedance

5.16 Receiver Performance - Common mode

5.16 Receiver Performance - Worst Case Cable

TekExpress launched successfully.

36 HDMI LLC Seminar 2012/11/12
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MHL Compliance Software for Automated Tx Tests:
Option MHD

Test Selection - MHL Clock

. By 3.1.1.7 Common-mode Rise and Fall Times-TR_CM, TF_CM
Acquisitions 3.1.1.10 MHL Clock Duty Cycle 24-Bit or Packed Pixel Mode
3.1.1.11 MHL Clock Jitter

= [v] MHL Data
3.1.1.2 Single-ended High Level Voltage-YSE_HIGH
3.1.1.3 Single-ended Low Level Voltages-VSE_LOWY
3.1.1.4 Differential Output Swing Voltage-YDF _SWING
3.1.1.5 Common-mode Output Swing Voltage-¥_CMSWING
3.1.1.6 Differential Rise and Fall Times-TR_DF, TF_DF
3.1.1.8 Differential Intra-Pair Skew-TSKEW_DF
3.1.1.12 MHL Data Eye Diagram

Test Description

Selectindividual measurement to view its
description

StatusRead'f [------------------------------------------------------------------n]

a7 Tektron;xu?“



Tektronix MHL Tx Setup

MSO/DPQ/DSAT0000 Series Digital Oscilloscope

Opfional external
power supply

Power supplied ||

internally fom |« gz

MSO/DPOIDSA
Digital Oscilloscopes

I Tocaus
sink board

bytor02

MHL Differential and CM Test Setup
7 tests

MSO/DPQ/DSA70000 Series Digital Oscilloscope

Optional external
power supply

Power supplied
internally from {0 gz
MSO/DPO/DSA

Digital Oscilloscopes

) ToCBUS T

sink bi:rd VjUS
i ‘\TF-MHL-TPA-P-WOSO
MHL ‘ fixture

Source
DUT MHL Plug
Bgor0t

Single Ended and Intra Pair Skew Test Setup
3Tests

Also same setup is used for MHL Protocol Testing

** C-Bus Sink and Source Board is needed for hand shaking and is available from Simplay Labs

38
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Wilder Fixtures:
Tektronix MHL Source Testing Setup

VBus/CBUS

Tektronix P7240 uUSB Receptacle

Common Mode VBus/CBUS

Jumpers

Tektronix P7313 [V
SMA Differential HH“
Probe ' uusB

Plug

Tektronix P7313 ;“IW\M‘;I
SMA Differential
Probe

640-0452-000 640-0453-000
MHL-TPA-TT MHL-TPA-P-WOSO

39 Tektron/iv



Tektronix MHL Solution Setup: Simple and Easy
Sink and Dongle Min/Max Testing -2

Setup based on Direct Synthesis Capability of AWG7122C Series

AWG Sink Min/Max Signal ( CM,SE and Diff) Verification Using Real Time Oscilloscope Test Setup for Sink Min/Max Tests

MSODPODSATO000 Series Digital Oscillos: i
AVIGT000 Series Arbitrary Wavefrom Generator " o0pe AWGT000 Series Arbitrary Wavefrom Generator

AWGTO00 Series Arbitrary Wavelrom Generator MSO/DPODSATO000 Series Digital Oscilloscope
AL Al CHI CH2 T
CHI CH2 Ana nalog 222 S i
An«?:? ASZ‘Z'Q \ S bt clr:? CH2 \ \ Analog Analog = Sooc
\ \ . \ \ AR CH1 CH2
, \ 2 )5A) (5P 5 B ~=—DC out (e <)
DGt L W = 12078 | : L - VHL+ \ = = bC aut
i MHL-| \MH \ TTC Fier ! Jo]t 0000 =—DC ou
raoes | : P7313 SMA \ o : I i PT313 SIUA 12078 !
m o TTC Fiter ‘

Amplifiers : p
P DC Pawer Supply ‘Bias ; iy 1
B = |
S ] Bias Tee :
Bias Tees ! 9 \Amghé | | Bi
w\l ] TF-MHL-TPATT { \‘ '
§ o MHLN M ; ’/ _ ‘

Bias Tee =
vl\ | ‘Bias
‘Valtage s,

Amplifiers )
DC Power Supply

N TF-MHL-TPA-TT

MHLN [, | = A e —

TP ‘ §oo— MHLP o Sk ¥ MHL_N
- /’ / \ Avaus
TF-MHL-TPA-P-WOSI  TF-MHL-TPA-R-WOSI W
TF-MHL-TPA-P-WOSI  TF-MHL-TPA-R-WOSI ot
s 1 4T MHL Receiver
L= put
N
MHL*P / 10 CBus Source Board

MHL fixture
TF-MHL-TPA-P-WQOS| (cootsroon

AWG Dongle Min/Max Signal ( CM,SE and Diff) Verification Using Real Time Oscilloscope
Test Setup for Dongle Min/Max Tests

AWGT000 Series Arbitrary Wavefrom Generator
MSO/DPO/DSATO0D0 Series Digital Osciloscope

MS0/DPO/DSAT0000 Series Digital Oscillos:
AWG7000 Series Arbitrary Wavefrom Generator g Oscilosoope ANGTO00 Series Aty Veveium Generskor
1 cHI cH2 Analog Analog
Analog Analog oHL ez o o o Analog Analog oo CHI CH2
CH1 CH2 \ \ CHI CH2 N = \ )
\ R ; \ o) : =—DC out

o=—DCout { . ) =—DC out e 120PS | | T
| : MHL- - | i ML [ R+ TTC Filter :
120 PS H P7313 SMA 120 ] ~— H
TTCFilter m‘ ’ p7240 Il | PI313 SMA — N P~ I :

Bias Tee | ie'
Bias
V\L INoltage

Bias T : !
jas Tee | Bias Bias Tee Q‘gm"‘:r/s L.
i e iBias
: iVoltage

TE-MHL-TPA-TT
i P/ | MHj L T‘I/‘ Vius
1 97 == A/VDISPLAY

ML Dongle DUT

T

MHL_F/f..‘: B = i |

Amplifis
e MHL-TPA-R-WOSO  TF-MHL-TPA-P-WOSQ

Amplifiers

TF-MHL-TPA-P-WOS0  TF-MHL-TPA-R-WOSO J
MHL'P f

"To CBus Source Board

MHL fixture
TF-MHL-TPA-R-WOSO (e 0eseony

40
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Tektronix MHL Protocol Analyzer

SHCRORCRS

Tektronix-:
/



MIP 175 #HE AL A
2 2 7 HE B S 1)

p

MIPI Specific Standards

ZEr
(InwiMax)

RF

(WCD
WLAN
GPS,

~

MA, GSM,
N, FM, &7,
MobileTV, &%)

</

BN DSI
IKzha=IC
CSLl{ ##
IK=NA3IC
CSI
s 58
) | isuMbusﬁv‘?}mh
HAH < %%
4 — 10 I'Stine
FMELR L |« >
( \ ~\
EER, , e o2 5 A
\ Y, (ﬁl—lﬁﬁjDDR,ﬁﬁj
SDRAM, A, &4
[ﬁ%ﬁ } [ﬁ%ﬁ
(F17%) (SDE)

|

RFEO, A%
MIP IR

EX

CSl = BEhETEO
DS| = B8 4TH:0
SLIMbus = B TRIIEE Fr B B4k 2 28
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D-PHY Txil ik 77 % — %2

= INUK A
— ¥ DPO7354E(DPO/DSA/MSO70404/B
—  FH RN R YE +/-5% 1 72 Yo [l N 1Y B FHIF 1] (150ps)
— WAL E A R AR, B PA#EFHDPO7254

= PRk
- BBLERRER
— [ AN v 1 B N 22 40 1 e
— HIARVLHE B >1.2V
— PRSI B
— IXHRLF, 2.5XEEX AT
— HEFE:
— DPO7000% AU RTAP3500 ; MSO/DPO/DSA70000/BF¥ MU R P7240
— (Ch1: D+), (Ch2: D-), (Ch3: Clk+), (Ch4: Clk-)
— TAP2500t & &R E ¥ i 2 ) DUT
— WA PMEA:
— JEECiRsL
— DPO7000%FTDP3500, 700005%%1%H P73xx
— (Ch1: D+, Gnd), (Ch2: D-, Gnd), (Ch3: Clk+ &Clk-)

43 Tektron/ix .




New Opt.D-PHYTX

= Opt.D-PHYTX : D-PHY Automated Solution
— TekExpress option for Fully-Automated testing
— Automation similar to Opt.USB-TX
— Provides Conformance and Characterization Testing
— Based on D-PHY Base Spec v1.0 and UNH’s Conformance Test Suite v0.98.
— Runs on DPO7000, DPO/DSA/MSO70000/B Series oscilloscopes

. . . 8 TekExpress MIP1 Automated Solution (Evaluation Yersion) (Untitled)
= Opt. TEKEXP Is Pre-Requisite
.
pDuUTID |DUTOO
Select | fequie | Analyze | Report

H el w@ne
= Differentiation *
_  Un-parallel Automation (Auto-Cursors/ Regions) || o T
— For Conformance testing to Latest CTS (v0.98)
— Based on Latest Base spec (v1.0) -
= Valuye proposition 73D123§§ZEZZZ?;TJ;T :'“
—  Custom-limits/ Limits-Editing on the fly 3glElZZCti::tgg‘i:aii:ﬁEEIZZETLTESI:‘JJI‘SEZQ’SS] | Deecn
— Test Reports 5 Tekironix

—  Zoom-in waveform captures at the Cursors/ Regions
—  Pass/Fail Summary with Margin details

— Tek 3.5GHz scope is the minimal configuration for accurate testing
— l.e. unlike Agilent 4G scope at entry-level

Tektron/ix .



D-PHY Rx : Test Solution Overview
Simple, Quick, Easy and Re-usable

= 100% Coverage to Rx CTS = PG3A Pattern Generator
— Meets all the requirements in UNH- — Controls clock and signaling to
IOL CTS document (v0.98) establish link with DUT
— Adjusts voltage levels, packet type,

Quick and Easy setup etc to stress test receiver

— No complex VXI system, just stand AWG7082C Generator

alone instruments, and a probe.

Cost effective solution
— 70% Lower list price vs Competition

Re-usable for Protocol tests

— Adds jitter and interference to the
D-PHY signals

— PG3A is the Only 4 channel

solution for CSI &DSI test e
- - | AWG7082

% Recommended Setm

::ij e*

A
P331
| roumae
*These Moving Pixel products are available as Tektronix part
number -
- - ektronix-

v

D-PHY




D-PHY Decode: Opt.SR-DPHY for DSI/ CSI-2 Decode

Simultaneous Acquisition

= Probe using Analog, Digital or Mixed
Channels

= Simultaneous probing of DSI &CSlI
using MSO channels

= Working on multi-lane support,
using high performance MSO digital
channels

= Supported on all 7KC, 70KC and
MSQO70K scopes. (Win7-0OS only)

- Optlon key blt #25 :, 7 TP 1 B A BB A A B R AR A [

wr IRIMESSIRINEIEEEININNANINRNINISRENIZNINRS o IEEEE factor: 4

= Software installed as part of

TekScope firmware v6.1.2.4 or later.

— Browse to TekScope Menu --> Vertical --> Bus
Setup --> Select Bus Type as Serial-- > Select
MIPI DSI or CSI from the drop down list.

......
qqqqq

D|gtal Clock, Analog Data
Tektron}x"

Probe using Mixed Channels



Memory Technology — Quick Overview

= DRAM - dominant memory technology = DRAM variants
—_ Computer System memory — LPDDR - Low Power DDR
- Server, deskltopl, laptop | — Power savings for portable
—  Dynamic, volatile memory, plug-in DIMMs .
— Embedded systems computl_ng
—  Cell phones, printers, cars — GDDR - G_rap_hlc DDR
—  Fixed memory configuration — Opt|m|zed for Speed - faster
— DRAM driven by faster processors, faster data access

rates
— DDRS3 now available at 1600 (1.6Gb/s) data rates
—  DDRS3 2000 emerging soon (overclocked)

Tektron/im



Installation Process

Socket on Memory Memory Chip
Component Interposer ] Memory Component

\ — Interposer
Memory socket on Board under test
target with guide — r'd

posts . !

Tektron/ix-*



BGA Chip Interposer for Oscilloscopes

= Available in socket and solder-in versions
— Socket design allows for multiple chip exchanges
— Solder-in best for single use

= Recommended probes: P7500 Series
— P7504, P7506, P7508, P7513A
— 020-3022-00 TriMode solder tips for Nexus Interposer

Tektron/ix*



Automated Test Setup

Step #1

Step #2

DDR Analysis

Select DDR Generation Select DDR Rate

DDR Analysis

[] Data Eye Width
[] 1DH-Ditr(base)
[] tDH.SE(base)
[[] asH
[]wast
1DS.Diff(base)

CCiharn)

Choose measurements (Read / Write / CLK / Addr & Command)

ektronix’
/



Effective Reporting / Archiving

Jitter and Eye Diagram Analysis Tools : Measurement Report

+ Configuration

+ Setup Configuration
Oscllloscope Version 436BuldS
DPOJET Version 240Buid 41
Status Pass

» Measurement Configuration

Min _ |90886ps |  [B4375ps |' .

Tektronix

October 16,2009 10:17.54 Al

974 29ps

BTy o etk B
o8

3‘“ r?wé‘;. <

@m T
2

SE e

bt

Tekt 2012/11/12 51
ronix
Inno

m‘:’i»' s%fe ﬂwhc-cx. vr I

+ PassiFall Information - - > . 2 ~fw-94 o A n‘-na‘y, ‘C zm'ﬁuxl’-)vq‘m«"—»* wm‘-"\sﬁ {
Measnieniein 0051, Edges => From Level High, To Level Mid, Slew Rate Technique: DORSlwrateTechnigue | Fiters => F1 Spec: No
Sewcet DOSRet J ﬁnu F2 Spec No Filter | General => Measurement Range Limits: Off, Max: Os, Min: O3, Custom Source Name DO

g sashe oy ,I;i

**T“v“f::

IR

Tektronix-:
/



Automatically isolate & mark all read or write bursts

A 300mV 10008 11508 15008
AT 200mY  100ns - 115ns  -150ns

@ Generation, Rate and Levels Detect Levels
r_L + Auto

| Measurements

1 Swobe

o

@NI Detection

E{Jm““k‘u

Easily Identify, mark & measure all Read / Write bursts
— Scroll through marked reads / writes across the entire waveform record

— Measurements performed on ALL reads/writes

Bursts Table

Tektron/ix .



IVisuaI Trigger and Serial Decode

= Next generation designs have less
margin and additional analysis must be
done to pinpoint in on pattern dependent

ISsues

— NEW! Visual Trigger qualifies hard to define
trigger events

— 8 customizable shapes for capture of real
signal behaviors

= Electrical and Logic layer are merging
and requires simultaneous analog and

protocol views

— NEW! 8b/10b Serial Decode
— Trigger or Search on decoded traffic

— Compare to analog views to speed up time to
answer

53 Tekt Tﬂktl'on/ix :
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I Triggering Techniques for Debugging DRAM

= Challenge: Dual-Rank System
= Need to Isolate & Measure a Single Rank
= Difficult to isolate data bursts from one rank only

sa  TeK Tektron/ixw



Triggering Technigues for Debugging DRAM

= ‘Visual’ Trigger Used to Qualify One Rank

= Visual area (“keep-out” region) used to exclude
low-amplitude signals

= Eliminates lower-amplitude data bursts from rank 2

“After” gating with visual trigger

g5 Tekt Tﬂktl'ﬂn/ix :

ronix
Conf



High-Speed Serial Data Test Solutions...

-
o LA UBa == < GbE DisplayPort HDIMI MHL ...

TIX +_+_\Interconnect AL INERX

System Integration
Digital Validation & Debug

Receiver Test
Margin
Testing

Probing

Fixtures Interconnect Test |

S | T
& [T;T,u‘l Fal .

Sampling Scopes Compliance Test

Compliance Test Software

56 2012/11/12 Tektronix:
/


http://www.analogix.com/product_info.html

I DPO/DSA70000D %%

‘LLLLL’L‘;i !
=

DPO/DSA73304D

DPO/DSA73254D

33GHz(2Ch)
23GHz(4Ch)

25GHz(2Ch)
23GHz(4Ch)

1. 10 TS/SZERUERFER

2. AN REEIAF]6.25mV/div

3. AR S AEL )

4. X-T300,000 wfms/sec 155
A B S

100GS/s(2Ch)  250Mb  9ps
50GS/s (4Ch)

100GS/s(2Ch)  250Mb  12ps
50GS/s (4Ch)

Tektronjx .



DPO/DSA70000C %%

DPO/DSA72004C

DPO/DSA71604C

DPO/DSA71254C

DPO/DSA70804C

DPO/DSA70604C

DPO/DSA70404C

20GHz(2Ch)
20GHz(4Ch)

16GHz(2Ch)
16GHz(4Ch)

12.5GHz(2Ch)
12.5GHz(4Ch)

8GHz(2Ch)
8GHz(4Ch)

6GHz(2Ch)
6GHz(4Ch)

4GHz(2Ch)
4GHz(4Ch)\

100GS/s(2Ch)
50GS/s (4Ch)

100GS/s(2Ch)
50GS/s (4Ch)

100GS/s(2Ch)
50GS/s (4Ch)

25GS/s(2Ch)
25GS/s (4Ch)

25GS/s(2Ch)
25GS/s (4Ch)

25GS/s(2Ch)
25GS/s (4Ch)

10Mb/31.25Mb

10Mb/31.25Mb

10Mb/31.25Mb

10Mb/31.25Mb

10Mb/31.25Mb

10Mb/31.25Mb

14ps

17ps

22ps

34ps

45ps

68ps



MSO70000C EHREIRE1E 5K s
My A Se RTBE A B P RE B T 18 18 1 SE s B

= 1 RE
=20GH FAL A IS i e "80ps JFER PR
AANEE | S == : : =20 psHEIL R 73R
¥ W\‘I\‘\‘?u‘|‘\‘r“1 22 il A= #A250M/ch
EFEAMEDLEE | N — _

AMKIRERR

iCapture™ [F]B}BEITAX
BB TRIAH SRR

"SR BE S
B8 5 e o A A i e

e ol DV | R T
RERESHIEE > 1I2C. SPIfEIEIIRE
DR BN S
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DPO7000 %%

Tekironix

= | [ @

DPO7054C

DPO7104C

DPQO7254C

DPO7354C

4 8484

500MHz

1GHz

2.5GHz

3.5GHz

10GS/s(1Ch)
5GS/s (2Ch)
2.5GS/s (2Ch)

20GS/s(1Ch)
10GS/s (2Ch)
5GS/s (2Ch)

40GS/s(1Ch)
20GS/s (2Ch)
10GS/s (2Ch)

40GS/s(1Ch)
20GS/s (2Ch)
10GS/s (2Ch)

10Mb/20Mb/40Mb

10Mb/20Mb/40Mb

10Mb/20Mb/40Mb

10Mb/20Mb/40Mb

>250,000

>250,000

>250,000

>250,000



I MSO/DPO5000 & ¥l 7~ ik 28
DP0O5204 DP0O5104 DPO5054 DPO5034

2 GHz 1 GHz 500 MHz 350 MHz
4
LESTEER 16 (fY MSO A5) 1, A ¥ P6616 16 1B iEH Rk
10 GS/s (1 3% 2 i) ; 5GS/s (4 ipiiH) 5GS/s (4piEiH)
500 MS/s %7 Main, 16.5 GS/s 7 MagnivVu™
FrBc: 25M/12.5M Frfc: 12.5M
BPLCR K (Rk/AFiEE) A[i%: 50M/25M. 125M/50M. 250M/125M A[E: 25M. 50M. 125M
# Wave Inspector -4 # Wave Inspector -Z#i
Bt K g FRft: 12.5M; Afi%# K 40M
BOBARERZE > 250,000 ML/ F
oy Bt A FastFrame™
FRAT i R ARG Afik: I12C, SPI, RS-232/422/485/UART, USB, CAN/LINZ

Frlic: @S58, FFT. 53 BIHZNME . BEIEAIRE. OpenChoice™. NI SignalExpress™
k. ThER. $h/IRE. DUKKA USB 2.0 — 2k, R AR, DDR3

(4) TPP1000 — 1 GHz. 3.9pf. 10X Rk (1 2 GHz #E)

TRELERTIRS (4) TPP0O500 — 500 MHz. 3.9pf. 10X ik (350 F1 500 MHz %1 5)
EEE Intel Core2 Duo #-¥i 284 4GB RAM, iZ4T Windows 7 64 fi#:/E &%t
ey (6 uss EFL. USB 4. LAN (LXI Class-C) . BUMiih . SHI BN Hilh (Awo Fith F4
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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
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DSAB300 / e
T Description
DSAB300 Digital Signal Analyzer mainframe
Opt. ADTRIG | Add Advanced Trigger (required for JNB or JNBO1)
Opt. JNB Add 805JNB Essentials
Opt. JNBO1 Add 805JNB Advanced
Opt JARDB Add 805JARB (included in JNB & JNBO1)
Opt. ICMX Add IConnect with Measurement Extractor
Opt. ICON Add IConnect Signal Integrity Software
Opt. SPAR | Add IConnect S-parameter and Z-line

13 June 2012, v. 0.05 85W-27809-4
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Multi-mode, Broad Wavelength (750 - 1650 nm) Modules

80C07B

Supports rates to 2.7 Gb/s, high sensitivity, optional integrated clock
recovery

80C08C
]

Supports all of the 8/10 Gb/s applications, high sensitivity, optional
integrated clock recovery, optional Integrated CR

800125%

=

- Supports rates from 155 Mb/s — 11.3 Gb/s, high sensitivity - data
pick-off for external CRU e.g. CR125A

-Supports rates from 8.5 Gb/s — 14.063 Gb/s, high sensitivity — data

L~ |
80C14 New

pick-off for external CRU e.g. CR175A

Single-mode, Long

Wavelength (1100 - 1650nm) Modules

80C11 Optical bandwidth to 30GHz, supports 10Gbit/s up to14G+
standards, optional Integrated CR

S0C25GBE Focused product that supports (4 x 25 Gb/s) emerging 100 Gb/s
Ethernet standards

S0C10B Optical bandwidth to 80GHz, supports all 40 and 100 Gb/s (4 x 25
Gb/s) standards, optional CR trigger pickoff for e.g. CR286A CRU

13 June 2012, v. 0.05 85W-27809-4
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Electrical Channels Vertical Bandwidth Risetime Monolithic or

Modules Resolution (10%-90%) Remote
80E02 1 16 bits 50 GHz 7 ps Monolithic
80EO3 2 16 bits 20 GHz 17.5 ps Monolithic
80E06 1 16 bits 70+ GHz 5ps Monolithic
80EOQ7 2 16 bits 30 GHz 11.7 ps Remote (2 meter)
80E09 2 16 bits 60 GHz 5.8 ps Remote (2 meter)

Electrical and TDR Acquisition Modules

Tektron/ix .
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= TLA6400 Series LA
Replaces TLA5000 & TLA6200 products

—TLA6401 34 ch
2= —~TLA6402 68 ch
| G ~TLA6403 102 ch
—TLA6404 136 ch

= P5900 Series Probes
—P5910 17 ch GP
—P5934 34 ch Mictor
—P5960 34 ch DMAX

M0 see {

{

i)
alnjs
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M R A TLAG400

Channels Record Length _— o TM T e
Models (per module) State Clock Rate (Full CH) Timing MagniVu™ Timing

TLAG401L 32 333 MHz (std) 2Mb, 4Mb, 8Mb, 16Mb, | 1.6 GS/s (all ch) 40 ps (25 GSIs)
667 MHz (opt) 32Mb, 64Mb 3.2 GS/s (1/2 ch) 128 Kb

TLAG402 68 333 MHz (std) 2Mb, 4Mb, 8Mb, 16Mb, | 1.6 GS/s (all ch) 40 ps (25 GS/s)
667 MHz (opt) 32Mb, 64Mb 3.2 GS/s (1/2 ch) 128 Kb

TLAG403 102 333 MHz (std) 2Mb, 4Mb, 8Mb, 16Mb, | 1.6 GS/s (all ch) 40 ps (25 GSI/s)
667 MHz (opt) 32Mb, 64Mb 3.2 GS/s (1/2 ch) 128 Kb

TLAG404 136 333 MHz (std) 2Mb, 4Mb, 8Mb, 16Mb, | 1.6 GS/s (all ch) 40 ps (25 GSI/s)
667 MHz (opt) 32Mb, 64Mb 3.2 GS/s (1/2 ch) 128 Kb

TLAG404GSA 136 333 MHz (std) 2Mb, 4Mb, 8Mb, 16Mb, | 1.6 GS/s (all ch) 40 ps (25 GSIs)

667 MHz (opt)

32Mb, 64Mb

3.2 GS/s (1/2 ch)

128 Kb

67
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= TLA7012 Portable Mainframe
SCRP2PAIR A EHL(2721H1E)

= TLA7016 Benchtop Mainframe |
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TP14202 TP14208
= Portable = 4U Rackmount
= Two Card Slots = 2 Card Slots

= Built-in screen and keyboard

69
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EXNECTINYSELE LTI

Fibre Channel
— FICON, AS1760, ASM, FC-AE-1553, others

Ethernet

— ISCSI, FCoE, TCP/IP, IPv6, iIFCP, AFDX, ARINC664, TTE, others

Serial Front Panel Data Port (Serial FPDP)
Serial Attached SCSI (SAS)

Serial ATA (SATA)

Common Public Radio Interface (CPRI)
Serial RapidlO (SRIO)

Tektron/ix .
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Scope
BSAL75C CR125A P
BSA125C
BSA850V
o 26G & 28.6G M 125G M 1.5G/1.6G
M 17.5G o 175G
g 12.5G g 12.5G
o 8.5G
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From
Stressed
Pattern 3
Generator Ioopback
- DETECTOR RESULTS To Error Device
Bits 837,430,471,808 Detector ~ Under Test
1 15 (DUT)
1.67E

Tektronjx»f“



I ERPIE KA A%

=28 AWG5000C/7000C &%)

Vs

AWG5000C

AWG7000C

» 600MS/s and 1.2 GS/s models

» 2 and 4 channels

» 14 bit vertical resolution

» 4 or 8 markers

» Sequencing, Sub-sequencing &
Dynamic Jump capability

» 28 bit digital output option on 2
channel models

November 12, 2012

» 8 GS/s and 12 GS/s
» 1 and 2 channels

» Optional 16 & 24 GS/s interleaving on
the 2 channel 8 & 12 GS/s models

» 10/8 bit vertical resolution
» 2 or 4 markers

» Sequencing, Sub-sequencing &
Dynamic Jump capability
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