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1 Introduction

1.1 Purpose

The purpose of this document is to help the user understanding the testing of SATA 3.0 Host
controller by using Micro blaze processor. It describes procedure to program and test the
SATA 3.0 Host controller.

1.2 Overview
The document describes the Micro blaze environment and testing procedures on the KC705

Development Board. Micro blaze is used to accept user test cases to perform required
operation and thereby provide required status.
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2 Test setup and Testing Procedure

The below figure represents the test setup for the Kintex-7 Development Board with SATA
FMC Daughter card and Intel SSD Device.

Figure 1: Test setup for SATA 3.0 Host Controller

2.1 SATA FMC Daughtar Card

Figure 2: SATA FMC Daughter Card.
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2.2 Hardware Setup Requirements
» Kintex-7 Development Kit

» JTAG Cable for Programming
» UART Cable for user console
» SATA HDD/SSD device

» SATA FMC Daughter Card

2.3 Software Requirements
e Vivado Design tool

e TeraTerm

2.4 Programming the Board and Testing the Binaries Kintex-7
o Make all the necessary connection as shown in Setup diagram
» Connect the JTAG Cable to the slot for programming the bit stream.
» Connect a SATA HDD/SDD Device to the slot.
» Connect the UART Cable to the slot for user console.

» When the connections are completed turn on the board.
e Open the Tera term tool for UART print to be displayed on console

Tera Term: New connection X
O TCPHIP myhost.example.com
History
Telnet £
SSH VErsi SSH2
Other
UNSPEC
@® Serial Port: COM1: Communications Port [COM1] ~
OK Cancel Help

Figure 3: Baud Rate setup step 1
e Select the port COM3- Communication Port(COMB3) then click ok,
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Tera Term: New connection X

OTCPIP myhost.example.com

History

22

lelnet

SSH SSH2

Other

UNSPEC

@ Serial Port: |COM1: Communications Port [COM1) |

COM1: Communications Port [COM1
COM3: Silicon Labs CP210x USB to UART Bridg

e [COM3

Figure 4: Baud Rate setup step 2

After that set the Baud rate, In the Tera Term window click the Setup and open the
Serial port

8 COM3:9600baud - Tera Term VT - O x
File Edit Setup Control Window Help
Terminal...

Window...

Font...

Keyboard...

Serial port...

Proxy...

SSH...

S5H Authentication...
SSH Forwarding...
SSH KeyGenerator...
TCP/AIP...

General...
Additional settings...

Save setup...
Restore setup...

Setup directory...

Load key map...

Figure 5: Baud Rate setup step 3
And set the Baud rate value at 115200.
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Tera Term: Serial port setup x
Port: COM3 -/ e
Baud rate: ~

. 110
Data: 300 I&'
. 600
Frarity: 1200
o
it 4800
Flow control: 9600
14400
19200
Transmit delay (33400
D msec] 57600 secfline
|2304ﬂﬂ I
460800
921600

Figure 6: Baud Rate setup step 4

e Once the Baud rate was set then, Open the Vivado tool and then click Open Hardware
Manager in the task GUI

¢ Vivado 20201

VIVADO? £ XILINX.

HL.x Editions

Tel Console |
Cpen Hardwars Manager

Figure 7: Programming step 1
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e There will be a Green Bar on the tool as seen in Figure 26 then click Open Target then
select the Auto Connect.

¢ Vivedo 2020.1 - o ®
File Edit Tools Repgits Window Laroul  Yiew Help Quick ACce3s

&, o

Serial IO Analrzer -

@ 1o hardware targetis open. Open farget

£ auta Connadt
Harware

Racant Targels

Open Mew Targel.

5 | Sarial b0 Links s« &

Automatcally connect o |ocal hardware target

Figure 8: Programming step 2

e Then wait for the device to detect and then user can see on the Green bar there is 2
options now ‘Program device’ and ‘Refresh Device’. User can click on the “Program
device” on the Green Bar. Then the detected device will be shown in the figure 27.

Right click on the detected device after click on Program device and wait for Program
device tab to open.
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w PROJECT MANAGER dy @ There are no debug cores. Program device Refresh davice

& setlings
Hardware =
Q < = o
Name Sizius
w W lncaihost Eaniiicud
« ¥ aline_tcbDigient?1 0203425340, Open
e el Mat programmed
TE KADC | System Mandar
: >

Add Sources
Language Templatss

IF 1P Cataiog

<

1P INTEGRATOR

Create Black Design

Opan Block Design

Generate Block Degign Propertias o R o

k-1

£

SIMULATION

Aun Simutation

*~ RTL ANALYZIS
» Open Elatorated Design

~ SYNTHESIS Serial D Links $enal i) Scans

B Run Syrihasis

* Open Syrthesized Dasign

~ IMPLEMENTATION
P Run implementztion

> Opan implemented Desip

~ PROGRAM AND DEBUG

1 Ganerate Bitstream

4 gtwizard (_meample - [E/ASCOG/Projects/SATA_L0_KETI5_20_ 1 /gtwizard_{_ecample xpr] - Vivada 2020,1 - u} ®
File Edit Flow - Tools Repgts Window  Lavout  Mew  Help 3 Dulck Areess Synihesis Out-ot-gate defails o
& * P EH G4 FE Dashboard = = Serial 10 Analjzar v

._ 4 : icDiglientiz 10203425040 7

Figure 9: Programming step 3

Once user gets the program device tab as shown in the Figure 28. User can see a
“Bitstream file” required, So the binaries what have been downloaded or already have
by the user sent from the iWave that particular path need to be given and browsed in
order to get “sata_top.bit” file. After that click on Program.

¢ Program Device

Select a bitstream programming file and download it to your hardware device. You can optionally select a debug probes
file that corresponds to the debug cores contained in the bitstream programming file.

Bitstream file:

E:J'ASCDO:’F’rojectsa’SATAj.U_KC?05_20_1fgtwizard_0_example.runss’impl_ﬂsata_top.biﬂ

-]

[+/) Enable end of startup check

Debug probes file: EMASCDOProjects/SATA_3.0_KCT05_20_1/gtwizard_0_example runsfimpl_1/sata_top.Itx IE‘

Program Cancel

Figure 10: Programming step 4
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e It will program the detected device and user can observe in Hardware tab the status of

the device is programmed/not

¢ Program Device

Programming the device...

22%

Bsciground

Figure 11: Programming step 5
e After programming, check the Tera Term as shown in Figure 30.

9 COM3:115200baud - Tera Term VT

File Edit Setup Control Window Help

BB BIE 8 BIA T RIRILEIR IR IR RIN IR BIA IR RIA LR IR R IR IR HIR B RIAIRIAMIRIE
Select Host Device...

1 for HDD...

2 for 88D...

it i A A A A A A S A A 4 A A

Figure 12: Test step 1
[ ]

Then choose which Device used in the test setup, For HDD press ‘1’ and SDD press
*2°. Then the link speed and device information were displayed.

iWave Systems Technologies Pvt. Ltd.

Page 12 of 16
(Confidential)



i Wave

SATA 3.0 Host Controller User Manual

o COM3:115200baud - Tera Term VT

File Edit Setup Control Window Help

gHERnusRARHERERRERRRERHUR B U HRRERRUR RN Y
Select Host Device...

1 for HDD...

2 for SSD...

|
Auto Negotiating...

SATA LINK UP 6Ghps™
REBHREBRAHHUBHBRERBRRRURARR B RERERSBRBR IR
Model Number : WDC WDS5B8BAAZRX-BAL4HBA

Serial Number : WD-WCC4J4143796™

No of user addressable sectors : BxB3A386038"™
Size of device : 50BGB™

RUERRERBBRHANAREHEBEREARRAHHH R ERERBUHHT AR S
1: Urite Performance Check

2: Read performance Check

3: Write & Read Check

@8: ERIT
RuknppugununinRpERnRRRRERRRBRERUHRY

Figure 13: Test step 2

For write performance, click 1 and press Enter. Then give it to the sector count and
click “Enter”, afterwards given to the address and size of the data then the operation

will be started. And the data will be shown in figure 14.

L. COM3:115200baud - Tera Term VT

File Edit Setup Control Window Help

]
#iuugugiaisEt R RBRBERRRBRRR BB RRHERY
1: Weite Performance Check

2: Read performance Check

3: Urite & Read Check

B: EXRIT

HRMUURHHL LR RSB R R R R R R RRRRNL
guunuuupupHEEEREYERBRBRBRBRRRRBNRRRNUNUBY

Enter Sector Count
1: 188 Sectors

: 208 Sectors

: 488 Sectors

= 888 Sectors

: Max Sectors

Enter Start Address<{decimald:

Enter Size OFf Data

1= 1 Ghyte
2: Ghyte
3 Ghyute
4: Ghyte
5: Ghyte
6: GChyte
? Ghyte
i

Write operation started
Data_rate = 188_.245247"MB/=

EEEEEEEE R R R B e e e e 8id g d ]
HHAHHHHHAHBHHURHBBHBREHBRBRBHBRRRBRBBHREY
HHHHBHUHHHHEHEBHBBRBBRBBBRBRHBRBREROBRR RS
: Write Performance Check
: Read performance Check
3: Hrite & Read Check

Figure 14: Test step 3
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e For Read Performance, use 2 and press Enter. Procedure to check the Read

performance as same as previous method

COM3:115200baud - Tera Term VT

File Edit Setup Control Window Help
H H .‘.i.i.‘.i.'. .l.i.l ............................

Read operation started

Data_rate = 48Z2.189222"MB-s

Figure 15: Test step 4

e For Read/Write Performance check, use 3.

COM3:115200baud - Tera Terrm VT

File Edit Setup Control AMindow Help

Si of devic = SBBGB
IIIIISICIIItﬂﬂﬂﬂullﬂnﬂﬂﬂnﬂﬂuﬂﬂﬂﬂﬂﬂuﬂﬂﬂ“ﬂﬂﬂﬂﬂ“ﬂﬂﬂﬂ
pHpmoRLOIRERENRBNNENERERONNBHBBRBRNBREHR
z Write Performance Checlk
Read performance (.lu:ck
= Write & Read Check

HUSHRHIHNUBIRBHNBREARBRURHBRRBBNN
nHARANNERIREENERENEEEEENEEN NN

JeaNEE mumg
|azaEn 88:‘
1]

t Address<decimal>:

= OF Data To Write & Read

inter Data Pattern To Write Read
: Incrementa
2 Togagling

Writing to device .. ......-..
Write completed?
Reading from device
Read mpleted

Te Successful
T S :

1_ Write P

2: Read po T
3: Write & Read Check
B: EXIT
HERHURHAENIRNENNHANNRANERONENNOENRERNRNBNRNRHNN
HERHEBHNdUNANBHENNRNNBRNBENNNNBHREBHBRNRHBNR

> |
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Figure 16: Test step 5

Incase the user given the invalid input, it shows that as Not a valid input.

2 COM3:115200baud - Tera Term VT — a X

File Edt Setup Control Window Help

#RppuneEnARREHARERARRERRRR R HRBEARERRIARY
1: Write Performance Check

2: Read performance Check

3: Urite & Read Check

@: EXIT

TR BRI R R

THLEHUBREHEREHRRGHRY
gREhinEHaRERERBREHBHBHBRERBREH BB BHUBE B HBY
1: Yprite Performance Check
2: Read performance Check
3: UWrite & Read Check
@: ERIT
fipHuaERanRaERERRRRARRBHARHEHBREHBRBBIRE
#uniunEEEREHBREHRBRBARRES BB HBREHUR B HIRY

Enter Sector Count

1: 188 Sectors

2: 200 Sectors

3: 400 Sectors

4: 800 Sectors

5: Max Sectors

Not a valid Input

s gReiRRnARRBAARHEHRREHRRERHRT

Figure 17: Test step 6
For Exiting the test, use 0.

8 COM3:115200baud - Tera Term VT — a X
File Edit Setup Control Window Help

0 D 0

EZIT from TESTING

HuunuuunERnnERnnRRNnY
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Figure 18: Test step 7

3 Resource Utilization

The table below shows the resource utilization summary for Kintex-7 development kit for
SATA 3.0 Host Controller IP.

Table 1 :Resource Utilization for Kintex-7 Development Kit device.

Resource Utilization Available
LUT 14055 203800
LUTRAM 1646 64000
FF 18813 407600
BRAM 91 445
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