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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 Zynq Ultrascalg¥ocessarlt describes procedure to program and test
the SATA 3.0 Hostontroller.

1.2 Overview
The document describes thAgnq Ultrascalesenvironment and testing procedures on the

Zynq Ultrascalebevelopment BoardZynq Ultrascale-s 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

Thebelow figurerepresents the test gptfor theZynq UltrascletMPSoCDevelopment Board
with SATA FMC Daughter cardnd Intel SSD Device.

Figure 1: Test setup for SATA 3.0 Host Controller
2.1 SATA FMC Daughtt
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Figure 2: SATA FMC Daughter Card.
2.2 Hardware Setup Requirements

Zynq Ultrascale+ Developmekit

JTAG Cable folProgramming

UART Cable for user console

SATA HDD/SSD device

SATA FMC Daughter Card

2.3 Software Requirements

1 Vivado Design tool

I TeraTerm

2.4 Programming the Board and Testing the Binaries Zynq Ultrascale+

T Make all the necessary connection as showBeitupdiagram

i
i
N

N

Connect the JTAG Cable the slofor programming the bit stream.
Connect a SATA HDISDD Device tothe slot
Connect theJART Cable to the sldbr user console.

Whenthe connections amompleted turn on the board

1 Open the Tera term tool for UART print to be displayed on console

Tera Term: New connection X

O TCPAIP myhost.example.com

History

Telnet £L

SSH oH ver: SSH2

Other

UNSPEC
@® Serial Port: COM1: Communications Port [COM1] +
OK Cancel Help
Figure 3: Baud Rate setup step 1
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1 Selectthe portCOM7- Silicon Labs Quad CP2108 USB to UART Bridge:
Interface 0 (COM7) thenclick ok,

Tera Term: Mew connection *
C TCPAP 192.168.1.173
History
Telnet g
35H 585H2
Other
UNSPEC
® Serial Port: (COM1: Communications Port [COM1] v‘
COM1: Communications Port [COM1)
COMBG: Silicon Labs Quad CP2108 USB to UART Bridge: Interface 1 [COMB
COMY: Silicon Labs Quad CP2108 USB to UART Bridge: Interface 0 [COMY

COMS: Silicon Labs Quad CP2108 USB to UART Bridge: Interface 2 [COM8)
COMY: Silicon Labs Quad CP2108 USB to UART Bridge: Interface 3 [COM3Y)

Figure 4. Baud Ratesetup step 2

1 After that set the Baud rate, In therdeélerm window click theSetup and open the
Serial port

Y. COMT:8600baud - Tera Term VT - O >
File Edit Setup Control Window Help
Terminal...

Window...

Font...

Keyboard...

Serial port...

Proxy...

55H..

55H Authentication...
55H Forwarding...
55H KeyGenerator...
TCR/IP...

General...

Additional settings...

Save setup...
Restore setup...
Setup directory...

Load key map...

Figure 5: Baud Ratesetup step 3
1 And settheBaud rate value d@15200
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Tera Terrm: Serial port setup >

Port: COMY7T ~

Baud rate: |v

Data- ;ag Cancel
600
1200
2400 Help
4800
Flow control: 9600
14400

19200
Transmit delay (35400

0| meecr gy == tine

230400
4603800
921600

0K

Parity:

Stop:

Figure 6: Baud Rate setup &ep 4

1 Once the Baud rate was set th@pen the Vivado tool and then cli€pen Hardware
Manager in the task GUI

¢ Vivado 2020.1 - [m] X

File Flow Tools Window Help Q- Quick Access

VIVADO! £ XILINX.

HLx Editions

Quick Start

Create Project >
Open Project >

Open Example Project >

Tasks

Manage IP >

Open Hardware Manager >
XHub Stores >

Learning Center

Documentation and Tutorials >
Quick Take Videos »

Release Notes Guide >

Tcl Console

Open Hardware Manager

iWave Systems Technologies Pvt. Ltd. Paged of 18
(Confidential)



@
l UC aVe SATA 3.0Host Controller User Manual

Figure 7: Programming step 1

1 There will be a Green Bar on the tool as seen in Fgditken clickOpen Targetthen
select theAuto Connect

¢ Vivado 2020.1

- [m] X
File  Edit Tools Reports Window  Layout View  Help Quick Access
I‘." & Serial IO Analyzer v
HARDWARE MANAGER - unconnected ? X
@ No hardware target is open. Open target
£ Auto Connect
Hardware
Recent Targets 13
F-4
Open New Target.
No content
Properties ?2 00 X
o
Select an objectto see properties
Tcl Console Messages Serial /O Links x Serial IO Scans ? 00
u

Mo content

Automatically connect to local hardware target

Figure 8: Programming step 2

1 Then wait for the device to detect and then user can see on the Green bar there is 2
optionsnow @®rogram device @ n R8e 6 r e s h U8eecar click dn thBProgram
deviced on the Green BafThen the detected device will be shown in the figRire

Right click on the detectedkviceafterclick on Program device and wait for Program
device tab to open.
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[
File  Edit Flow Tools Repots Window Layout View Help O QuickAccess write_bitstream Complete </
- (I - 2 Dashboard ~ Serial 0 Analyzer v
Flow Navigator =B I HARDWARE MANAGER - localhosthdlinx_cfiDigilent/210308A6593C ? X
~ PROJECT MANAGER © There are no debug cores. Program device Refresh device
£ settings
Hardware 2 _00 X
Add Sources
a T % &
Language Templates
Name Status
T IP Catalog v ¥ locanost (1 Connected
~ Hl% xiling_lciDigileny210308A6593C  Open
> IPINTEGRATOR ~ & xczu9_0 (1 Not programmed
Create Block Design 3E SysMon (System Monitor
Open Block Design ~ 8 arm_dap_1 (1 NIA
IF Mon (System Monital
Generate Block Design ° Syshlon (System Hontor
~ SIMULATION < 2
Run Simulation Frme 2 _0D@ X
o
v RTLANALYSIS
> Open Elaborated Design
v SYNTHESIS
P Run Synthesis
> Open Synthesized Design
~ IMPLEMENTATION
» RunImplementation
TciConsole | Messages | SerialUOLinks  x Serial O Scans 2 _0n
> Open Implemented Design
s
~ PROGRAM AND DEBUG
¥ Generate Bitstream
~ Open Hardware Manager
Open Target Mo content
Program Device
Add Configuration Memory Device

Figure 9: Programming step 3

1 Once user gets the program daevitab as shown in the Figue8. User can see a
ABi t st r eqairad, $otHe bidaries what hdeen downloadedr already have
by the user sentdm the iWave that particular path need to be given and browsed in
ordertogefi s at a _ t oAdter that tlick orf Arogram.

¢ 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/ASCDOProjects/sata_host_zou102_06/gtwiza rd_U_exampIe.runinmpI_1s'sata_top.biﬂ | II‘

Debug probes file: EJASCDO/Projects/sata_host_zcu102_06/gtwizard_0_example.runsfimpl_1/sata_top It Iz‘

[v] Enable end of startup check

(2)
WS Program Cancel

Figure 10: Programming step 4
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1 It will program he detected deviand user can observe in Hardware tab the status of
the device is programmed/not

¢ Program Device x

Programming the device...

s

Figure 11: Programming step 5
1 After programming, checthe Teralerm as shown in Figui0.

L COMT:115200baud - Tera Term VT O >

File Edit Setup Contrel Window Help

Hilinx Zyng MP Fivyst Stage Boot Loader

Release 28028.1 Aug 18 2823 - 13:-84:31

PMU—FY is not running. certain applications may not be supported.
Gpio setdata_dir finished

HHnn g R R R R R T

Select Host Device...

1 for HDD...

2 for SSD...

T R T R R R

Figure 12 Test dep 1
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® 0 hen pr eldestfy thdd@vicé.o r

T Then choose which Devi ce us é&@ndiSDD prekse

COMT:1153200baud - Tera Term VT

File Edit Setup Control Window Help

®ilinx Zyng MP First Stage Boot Loader
Release 2828.1 Aug 18 2823 - 13:84:31

PMU—-FW! iz not punning. certain applications may not be supported.

Gpio setdata_dir finished

R I R S R
Select Host Dewvice...

1 for HDD...

2 for S5D.
fH#ﬂﬁﬂﬁ#ﬂ#ﬂ#ﬂﬁ#ﬂ#ﬂ#ﬂﬁ#ﬂ#ﬂ#ﬂﬁﬂﬂ#ﬂ#ﬂﬁﬂﬁ#ﬂ#ﬂﬁ

Auto Megotiating...

SATA LINK UP 6Ghps"™
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
Press 1 for ddentify the device.
.uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

Figure 13: Test gep 2

1 Then the link speed and device informatweredisplayed

COM7:115200baud - Tera Term VT

File Edit Setup Control Window Help

®ilinx Zyng MP First Stage Boot Loader
[Re lease 2020.1 Aug 10 2023 - 13:84:31

PMU-FY is not »unning. certain applications may not be supported.
pio setdata_dir finished
#sunnuRgRREERERERERREREREREREBEBRERRRENY

Select Host Device...

1 for HDD...

2 for SSD.

HUHHHRRRRARRHHHHRRRBRRRBHHHRRBERRRRUHH R RS

1

Auto Negotiating...

SATA LINK UP 6Ghps®™
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu
Press 1 for identify the devi
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuunuuuunuuuu

sunpuRRRRBRERERRREERBRBRERERRBRBHBRBRERUNY
Model Number : WDC WD2BEZAZ-BOGGJBOA

Serial Number : WD-WXK1A99823XY™

No of user addressable sectors : BOxBES8EA88BO™
Size of device : 2088GB™

Urite Performance Check
Read performance Check
Urite & Read Check

EXIT
#HunpupRRERERERRRRBHBRBRRRUBRBUBHBRBUREY

Figure 14: Test step3
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T For write performance, clickand pres&nter. Then give it to the sector count and
click fiEntelo, afterwards given to the address and size of the data then the aperatio
will be started. And the data will be shownFigure 33.

2. COM7:115200baud - Tera Term VT — O X

File Edit Setup Control Window Help

HURHURHUBUBUBUBRBHBBRBHBRBHR B R R SRR EHTY
Model Number : WDC WD2BEZAZ-BBGGJBO

Serial Number : WD-UWXK1A99823XY™

No of user addressable sectors : BOxBESEG88BO™
Size of device : 2088BGB"™
£:3:2:2:2:2:2:3:2:2:2:2:2:3:3:2:2:2:2: 202020202020 20 202020003020 00 200000000000 00 000
inished dev_id
£:2:2:2:2:2:2:2:2:2:2:2:2:2:2:2:2:2:2:2:2:2:2:2:2:2:2:2:2:2:2: 202020202020 202:20202 0
1: UWrite Performance Check

Read performance Check

: Write & Read Check

B: EXIT
$:2:2:2:2:2:2:2:2:2:2:2:2:3:2:2:2:2:2:2:2:2:2:2:2:3:2: 222220088008 000008010
£:2:2:2:2:2:2:2:2:2:2:2:2:2:2:2:2: 202020202020 20 202020202020 20 20000 2 0 200000000000

Enter Sector Count
188 Sectors
2008 Sectors
4088 Sectors
808 Sectors
Max Sectors

1
2
3
4
S
2

Start Addressd{decimald:

Size Of Data
1 Ghyte

Ghyte

Ghyte

Ghyte

Ghyte

Ghyte

Ghyte

Urite operation started

Data_rate = 12.819657"MB/s

Figure 15: Test step4

iWave Systems Technologies Pvt. Ltd. Pagel4 of 18
(Confidential)












