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SATA3.0 #3E,

PHY, TSG, OOB izt
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TSG-01 : Differential Output Voltage

TSG-02 : Rise/Fall Time
TSG-03 : Differential Skew

TSG-04 : AC Common Mode Voltage

TSG-05 : Rise/Fall Imbalance
TSG-06 : Amplitude Imbalance
TSG-09 : Genl (1.5Gb/s) TJ
TSG-10: Genl (1.5Gb/s) DJ
TSG-11: Gen2 (3Gb/s) TJ

TSG-13: Gen3 (6Gb/s) Transmit Jitter

(

(
TSG-12 : Gen2 (3Gb/s

(

(

(

TSG-15: Gen3 (6Gb/s) Min Diff Vamp

)
)
TSG-14 : Gen3 (6Gb/s) Max Diff Vamp
)
)

TSG-16 : Gen3 (6Gb/s) AC Com Mo

de Voltage

OO0B-01 : OOB Signal Detection Threshold

OO0B-02 : Ul During OOB Signaling

OOB-03 : COMINIT/RESET/WAKE Burst Length

OO0B-04 : COMINIT/RESET Transm

it Gap Length

OOB-05 : COMWAKE Transmit Gap Length

O0OB-06 : COMWAKE Gap Detectio

n Windows

OOB-07 : COMINIT/RESET Gap Detection Windows
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X

TX, Rx M- PR/ CIRARFE

RX-01:
RX-02
RX-03
RX-04
RX-05
RX-06
RX-07
RX-08
TX-01:
TX-02 :
TX-03:
TX-04 :
TX-05:
TX-06 :
TX-07 :
TX-08 :

RSGMat
At

U

RSG-01
RSG-02
RSG-03
RSG-05
RSG-06

Pair Differential Impedance

: Single-Ended Impedance (Obsolete)
: Gen2 Diff Mode Return Loss

: Gen2 Common Mode Return Loss

: Gen2 impedance Balance

: Genl Diff Mode Return Loss

: Gen3 Diff Mode Return Loss

: Gen3 impedance Balance

Pair Differential Impedance
Single-Ended Impedance (Obsolete)
Gen?2 Differential Mode Return Loss
Gen2 Common Mode Return Loss
Gen2 Impedance Balance

Genl Differential Mode Return Loss
Gen3 Differential Mode Return Loss
Gen3 Impedance Balance

: Genl (1.5Gb/s) Receiver Jitter Test -

: Gen2 (3Gb/s) Receiver Jitter Test

: Gen3 (6Gb/s) Receiver Jitter Test

. Receiver stress Test at +350ppm (Informative)
. Receiver stress Test with SSC (Informative)

Physical Layer

A
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HFTP (High Frequency Test Pattern)
0101010101 0101010101

o SATARISEEE X 7 —epattern A LUN =ML MFTP (Mid Frequency Test Pattern)
MBBROMANS BBEE A FIBIST-LIE, e Al
N . -D24.3 D24.3
EA81134AFIN4903B& M3 21 DUTHA D]
o \ N \ LFTP (Low Frequency Test Pattern)
FRGINARS Y, BV T A P] LA B Ao & 4 X L 0111100011 1000011100
pattern.
o . \ LBP (Lone Bit Pattern)
e —§K’|$/J”H1K?F’XT¢E%7FETEL5H§E’\JK@}WU%E@ Transmission Order
o N <. NN " D1 Z2.00:h)- | D11 4(8Bh )+ D12 0(0Ch | D11 .3(5Bh
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SATA6G Test -- SATA6G Device 1 *

File View Tools Help
D || @ 5E 0| |
SetUp |SelectTests I Configure I Cnnnen:tl Run Tests I Automation I Results I Html F'.E/E:urtl
retimingIfEliE =,

DUTZEAY SATAGG Test/Environment Setup
—Device Under{%t{DUT} \I/ T@%E%FUEEDDE
[eviceTrme Gel 1o Interface == an
Genl " Genll {* Gen EMESEY, DUT
—Product Info Capabilities
Device Identifier : User Description: [~ ssC
Comments:
| BIST-T -

[EECTORTYPE)  ~| [SEECTORTWE) | || W asm DUT& Elhst a3 A,
UTD Version
I Hide Informative Tsts

i — T

Automatie 3
. , , —{UTD 1.4.2 %:

Run Tests elect Stimulus;  Configure Devices... a1

* Non 3

7 g1134a  N4903B
[

BIST-L it

BIST Mode:

JEDUTIRE# \BIST-LE, (5/I81134ATINAG03B4 AFIRLE rited Test Descriptionil
DUTHELR HIRFIR, SUASIR00BIES B

° NeulHelium

= 2= AN T BE




17825120 I

BIFEPHY , TSG and OOB.

tUp SelectTests | Configure | Connect | Run Tests | Automation | Resuits | Himi Report |

B O SATASG Tests
=[O Physical General Requirements PHY

- [#] O PHY-D2 : Frequency Long-Term Stability
=[] © Physical Transmit Signal Requirements
[=] J all Time FMALTVE
i~ O T5GE-02[] : Rise Tme (Informative)
B © T56-02[] : Fal Tme (Informative)
= O T5G-03 Differential Skew (Informative)
i~ © T5G-03[a] : Differential Skew, HFTP (Informative)
. B © T5G-03[b)] : Differential Skew, MFTP (Informative)
=[O T56-04 AC Commen Made Voltage %
B © T5G-04[a] : AC Common Mode Voltage, MFTP
¢ © TsG-04[b] : AC Common Mode Voltage, HFTP
- © T56-13 Gen3 (5Ghys) Transmit Jitter
B © T5G-13[a] : RJ before CIC, MFTP, Clock To Data, JTF Defined (Informative)
Pl O T5G-13 Gen3 (6Gb/s) Transmit Total Jitter (TJ), LBP = TSG
— © T5G-13 Gen3 (5Gb/s) Transmit Total Jitter (TJ), HFTP (Informative)
B © T5G-13 Gen3 (6Gb/s) Transmit Tatal Jitter (TJ), MFTP (Informative)
B O T5G-13 Gen3 (6Gb/s) Transmit Total Jitter (TJ), LFTP (Informative)
¥l © T5G-13 Gen3 (BGb/s) Transmit Total Jitter (T1), S50 (Informative)
B[ © TSG-14/15 Differential Qutput Voltage
B O T5G-14: Gen3 (6Gb/s) TX Maximum Differential Voltage Amplitude
_ ¥ © TsG-15: Gen3 (8Gb/s) T Minimum Differential Voltage Amplitude (UI=5E8)
= O T5G-16 Gen3 (6Gb/s) Tx AC Common Mode Valtage
: B © T5G-16[g] : Gen3 (6Gb/s) T AC Common Mode Voltage, FFT 3Ghz
B O T5G-16[b] : Gen3 (6Gb/s) Tx AC Common Mode Voltage, FFT 6Ghz

0.2 _008 Specifications -
% [ O 008 BurstfGap Length and Unit Interval
% [0 O 0OB Gap Detection Windows 5 Sgral Detection Threshald OOB

H

L]
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OSCILLOSCOPE
CH1 CHI T4
?22¢
DC Blocker
SATA TEST FDCTURE
2/m |}
BATA 1!
| am |}
ouTy S/M ] S0
s/ [JIJ e

Connect a 50 € SMA terminator to 6 (J3) of the test fixture.

Connect a 50 Q SMA terminator to 5 (J4) of the test fixture.

Connect the SMA Cable from 3 (J3) of the test fixture to CH3 of the oscilloscope via a 11742 A DC blocker.

Connect the SMA Cable from 2 (J2) of the test fixture to CHI of the oscilloscope via a 11742A DC blocker.

NOTE: Please ensure that the SNLA cables deskew calibration has been performed prior to running the test(s)
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I Infium todel fumber 5562624
ifiriium Serial Hiumber 1 o Sera
[Appiication Sii Version 162 4255
Debug ModeUsed 'z
|Eamipliance Limits (atfigial) |Unified Test Decument Version 1.4.3 Official Test Limit
[EestTestnate I 2122012 6:14.08 PI1

Summary of Results

Failed, H
Passed 40

Total| 42|

PHY-01 : Channel Sueeﬂ FBaud & Unit Interval 167132?[15 443 % |186.8083p=2 <= WALUE <= 167.5533p2

o PHY-04[a] : Spread-Spectrum Modulation Deviation (Min} | 03 k””m of 5. 250kppm of Foaud <= WALUE <= 350ppm of Fhaud

’_ o HY PHY-04[c] : Spread-Spectrum Modulation OFDT (Min) —31 Tppmius T48 % |WALUE »= -1 250kppm/us
---——-_
’71 1 ISG-02{a] : Rise Time (Informative} 80.33ps 33.00ps <= VALUE <= 80.00ps

o seln cumweomene s vAWESmoRs

< TSG-03[a] : Differential Skeww, HFTP (Informative) 42p= 780 % |WALUE == 20.00ps
] 1 TSG-04[a] : AC Common Mode Voltage, MFTP 31.70mV 736 % [WALUE <= 120.00m\V

T v | T et va
Eateew 8 2l basaiie w2 T e
Hnul Delllll

Composite Jitter Histogram
RJ, P1 I DD)




'& NeulHelium
AT 21 2= AN E e

X

SATA3.0 3t & 7T AeN5411B—3 %
MR R B R E

F MR SATA3.OFR B E shES
SigTestMi /5%

B ROEFDe-Skewr /574



F ol SATALL BB
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SATA &AM,

SATA B F & B IRINNKBI RN, KR R R 5]
TiAIEE _ERYNERAEIIHESHIER, TEZEMRMI

Bt R ABSNINEEE, DUT EBRIZER
HAlignz5

FiBl3EEEELES, BEEEIHE, &
181/3BEBESHEBHFTT, AFRSetup--
-Channel 1--4i%EDifferential Channel 1&3, %A
[FHE3IBIE X,

mifAnalyze----Mask Test----s2Load Mask(E T
fBMask Test SourceitiFchl-ch3)--- fERIEZEXT
RRFE TRV IR AR
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Math | Analyze| Utilities Demos Help
Histogram...
Mask Test...

Automated Tést Apps

Measurement Analysis (EZIIT)...
Jitter/Noise (EZJIT Complete)...
RTEye/Clock Recovery (SDA)...
Equalization...

ORI A E L.

Mask Test Select Mask File

Enable
Mask Selection

Either load a mask from a file
or use Automask to create a
new one

No Mask Loaded
| Channel 1 |i||

Look In:

Desktop

Load Mask...

Automask...

My Documents

User Data

User Masks

| masks

| Name /A

Type

| Comms
| FlexRay
SATA_Gen3i_6Gbps_RX.msk

File Folder
File Folder
4 KB Mask Files

( saTA_Gen3i_6Gbps_Tx.msk

4 KB Mask Files

File Name: | SATA_Gen3i_6Gbps_TX.msk ‘ Open |

|E|| ‘ Cancel |

Files of Type: | Mask Files (*.msk)
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File Control Setup Display Trigger Measure Math Analyze Utilities Demos Help

Offline
3 (@[135mv |00V
N " R L ; 540 mv
o NIERESE, EEFEZEMeasure>Eye 3 e .
| 616.931 kUI
. . . E 1 Wfms .
Pattern=>Eye Height, Eye Width, Eye Jitter - 270 mv
- 135 mv
« SMeasure---Time---Rise/Fall Time(EETENZ 0.0V
-135 mV
EF/ TFEBYE) 2 Bt EMeasure-—-Thresholds- .
—--1751820%,80% threshold) 405 mv
-540 mV
-200 ps  -160 ps -120 ps -80 ps -40 ps 0.0s 40 ps 80 ps 120 ps 160 ps 200 ps 1
s MEETAEM=ETHNELSER (200U Jloour

zl Results (Measure All Edges)

Measurement Current Mean

Eye Width(1) 191.87 ps 191.87 ps 191.87 ps 191.87 ps
Eye Height(1) 430 mV 430 mV 430 mV 430 mV
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SATA SigtestlvKR a8 18 &

1. BEKRE

o TURES]l, 3@MEEIISMABLIEEE AR
A2 M5

o RBE1/ZBENEEZIE, F181/38E(ES
7 JE

e Channell, wEHDifferential Channel 1 &

Channel 3, ZA/G31E318 B Xx ]

° NeulHelium

= 2= AN T BE

Q-

On
Acquisition HW & Display
Scale W rine

100 mV/

Offset

0.0V T’ U T.

Differential
*‘. Channels 1 & 3




SATA Sigtestlizx T 2818 B Lx

S 'Acq uisition
2. RFIRE _ =
Sampling Mode Acquisition Mode
© Real Time © Normal
@ Segmented @ Peak Detect
i S;tuﬂ_ﬁpl_a*'_mﬂg_er_m’ @ Roll Mode @ High Resolution
K ES Setup > Acquisition Sample Ratei#FEManual, X & R e - =
AN E: P q P RIF SEA © channel 2... - Sin(x)/x Interpolation ———, | Automatic
o s £ channel 3... Off |
40GSa/s(Gen1/21] U{#E FH20GSa/s),Memory Depth 1% & 4 = e o)
D waveform Memories... Averaging Display Status
]_OMptS @ mMath Functions... B Enabled B Enabled
®) Protocol Decode... '
tocol ¢
Trigger... :
. Probe Configuration... sampling Rate
Memory Depth = Sample Rate x 1M / (Signal Rate) Probe Calibration... @ Automatic © Manual

@ Horizontal...

Sin(x)/x Interpolationi& & A OFF =

—_— — —
|40.0 GSa/fs | ¥ | A
Acquisition,.. T T
Bandwidth Limit...
Display...

Default Setup
Factory Default |8_00000 Mpts (Y
Undo Default Setup ———

Memory Depth
@ Automatic © Manual

T‘

NeulHelium
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SATA Sigtestlizx T 2818 B Lx

3. KIERE

o EERAA B IEERASE A EMA B FE0R
T

o IR RIRUN/StoptRH, HEFL TSinglefz i

* Save > Waveform , 1#®#FE X4 E ABinary Data

Files(*.bin)#&, Sourceit#FChannel 1 -3, ZJiEAll

Data, =Save

NeulHelium

M= 3= AN T BE

Save Waveform File

Look In: \ Rx sen

Type

My Documents

iy
iy
User Data

File Folder
File Folder
File Folder
File Folder

Waveforms

Waveform Source:

Save as Type: | Waveform Files (Binary Data) (*.bin) |

:Channel 1

‘ Cancel ‘

== O all data

M

@ ~n-crroan Aata
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Bewice: B31:F2  Imtel Mass Storege (RRCL

v 45 R i 4 Refresh  : 0K
38 87 o9 58 82 £3 81 86 81 BB B | Sound = OFF
} g8 85 S8 BE BB 51 S8 48 64 81 58 Data Midth : 8 Bits
/ ’| BB AF 38 72 54 BE GA HE BE 30 18

aq g/ I AR BE BR BR EE BE BB G HE 85 B2 : YiB:01E = BEOG:3E2F

DUTE/]IX%’ gg}:‘ RUi)\'TLT'? 1 tf} BB AP BB BB AE BR B0 BE @& BE A8 HE B Rew 10 : B3

S B s @B @0 60 AR BO P 6A A9 B 03 B9 B8 B8 Int Line (IRO): BS

% BB BH G 60 B0 8O B BR GO 90 83 §6 09 06 63 P8 Int Pin : B2

N L S 4= E 48 B8 BA B9 BR 0O BB AW B8 B9 B9 8

Intels AMDIE = RYMbE FN T /A S TR B, e #9 BH B0 Bd BH BA BE BB B9 09 4G 09 0 : @EEASASH AARRARSER
d i 24 89 93 91 vH BY 28 B2 48 HE BE BO #A BB i : HEBESHEL SOSBnas4
! B 83 BC BC BC B 12 BB 18 4 48 69 66 BB 10 : GAGWSHSH SORSRDE
. : | 13 0d B6 B3 B9 BA 99 09 B4 B A9 U9 B4 63 06 6B ID : PPESSEES BEGESENM
BEREE B T EARNE A1 ISERE B2 42 @ BB B9 B8 G G4 06 8O BB B8 8O ou 10 : £025H0H BEGAGEZS

HE 58 84 GH HR HE PR BE A Hem: SATZIGEH ABPREARE
BH @8 67 BR A8 B8 B BE 8A O
A EE BE 87 BF Bl 88 BB 68 | d  ROW: BEAERRSA

ype:iFCE  Bmz 88 Bevice IF | Function HZ
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SATAGGIZU BV RF TR K

IntelFNSEEKSATA 6GEMIEZE I NCIC

BB LUFEASIgTestMt, B LUSE R
B AR B InfiniiSImINBEER N CICHY (&%
BREIRBHITINN, BiEmEmT

NeulHelium
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on Differential
Channels 1 & 3

r Acquisition HW & Display ——

Scale . Fine
!_IDD mv/ wne
Offset
[0.0v

Skew

) InfiniiSim Setup e
[0.0s o

T — e iBandwidth e Select Transfer Function for Channel 1 - 3 and Channel 1 + 3
B Labels ‘1 \ InfiniiSim - e e L L

PrecisionProbe/PrecisionCable | Off

Create a Transfer Function if you haven't already saved one.

{Setup Wizard... ; \I |Create Transfer Function from Model... |

[ Probe...

__ Probe...
[ Probecal... |
|

‘ 2 Port ) [ Trggers Transfer Function File Name

.. 4 Port (Channels 1 & 3);
1 TiiPor’c (Channel 1) "

FTFInfiniiSim/g, #EfEBandwidth Limit, &5 313GHz EFSCESATA_CIC_4PORT.tf4




Signal Test 3.1.64

o
vea Fil= =) (. W
coetered W

« 1=17SigTestieZERFHY* Bin > {4,
Ceieia 7l =) FM

Load and Verify Data File Preset Test

Ap etings and Db Hode
RN NAYEIR Template

Filter
Flot.

« mLloadand Verify Data,

o Technology BN AYIRZRZEL

o mifTest

Ilorst Maon
Transition Eiyes

Ilorst
Transition Eyes

Jitter
Histagrar

Wioltage
[rata

Space

RDFE [rata

Results
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S35 Aux Out, Cal Out(DSAX90000A)EZEHchl
Setup---Channell---Probe Setup, & TEHEILE
BHENXRK, "ELGILL, FIERAE

Acquisition HW & Display

- Fine

(<0 >
B Labels |1
PrecisionProbe/PrecisionCable

B on Setup...

° NeulHelium
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Differential
Channels 1 & 3

Probe System
B External Scaling

Undetectable Probe —

Probe Type Not Detected Automatically
I?robe Type
‘No Probe attached
| No Probe attached

Voltage Probe attached

| Current Probe attached
|_Attenuation

Probe Type Not Detected Automatically

fhe e

i_VDItaqe Probe attached

Default Attenuation
1.000

Gain
© Ratio @ Decibel

Please allow 15 minutes for probe warmup before starting calibration.

Phased matched
SMA-to-SMP Cable

- Calibration Status
Atten/Offset  Uncalibrated
Attenuation 1:1

skew | Uncalbrated

Probe System Characteristics

Bandwidth 500.0 MHz
Max Input nfa

-

: 1 Voltage Probe No probe detected No probe detected ‘ No pmfe detected

DC Attenuation/Offset Cal | - Skew Calibration AC Response Calibration

| Uncalibrated ‘

Using Default Atten (1:1) Using Default Skew Off

Start Atten/Offset Cal... Start Skew Cal... |Setup Precision Prohe_._i




A4 De-SkewHiE

DSAgQOOOAT&%De SkewsE DSAX90000A TR #&De - Skewi% % 7R #& Utility—
_ Calibration---Cal Outputly\%j]Probe Comp

Calibration

i"' E:tg"'t = [‘:‘":rc’"‘p“t o SSlibration Statue: Calibrated
rol omp B 2 Calibration aTemp: T

oFF Calibration Date: 20 SEP 2010 15:11:58
DC Probe Output Time Scale Cal aTemp: 2°C

Probe Comp Bl [Probe Comp [»] Time Scale Cal Data: 20 SEP 2010 15:11:58

Trig Out

¥l Cal Memory Protect

Start I

I For the DSOX/DSAX Series
cha Oscilloscopes set the Cal Out output

1 (accessible from the calibration menu
§ screen) to “Probe Comp™
3

A Passed

NeulHelium
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325 De-Skew JEEE

s BFile—Load—
SetupiEF
INF_SMA_Deskew.set, (&
FAchannell EF/Af0%, A
B A BFIE-100%mV, K
FETEIGE /9100ps/div,
Setup---Acquisition---

Averagelg & /916

NeulHelium
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Skew between Chl g '
and Ch2. }

Differential Signal not

flat, indicating Acquisition HW & Display ——

mismatch in skew. i
Scale . Fine
—————

(100 mv/ [~ \/]
Offset

Ioov ! Y ||-O-|| A | Chlan
T

RiE ’l‘ﬁﬂl Fﬁl\/lath———Substract
. | N

N
[=] EE

d Ch2 traces

overlap, indicating no
skew error

> O

Flat ignal.
indicating no skew
error.

A 4

R skew
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