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HCTL-IP Demo Instruction

Revi.7 8-May-18

This document describes the instruction to run SATAHCTL-IP demo on FPGA development board
by using AB09-FMCRAID board. The demo is designed to write/verify data with SATA device. For
7-series board, the design supports both SATA-II and SATA-IIl device. For Ultrascale board, the
design supports only SATA-III device. User controls test operation through Serial console.

1 Environment Setup

To run the demo on FPGA development board, please prepare following environment.
1) FPGA development board: AC701/KC705/VC707/VC709/ZC706/KCU105/ZCU102/
VCU118/Zyng Mini-ITX

2) PC with Xilinx programmer software (Vivado) and Serial console software such as
HyperTerminal

) SATA cable for Zyng Mini-ITX or ABO9-FMCRAID board for other FPGA boards

) One SATA-II/Ill device connecting at CNO of AB09-FMCRAID board

Note: KCU105/ZCU102/VCU118 board support only SATA-IIl device

Xilinx Power adapter for Xilinx board or ATX power supply for Zyng Mini-ITX board

micro USB cable for programming FPGA between FPGA board and PC

mini/micro USB cable for Serial console connecting between FPGA board and PC

For AC701 board only, connect CLKSMA board to the board.
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Figure 1-1 HCTL-IP demo setup on AC701
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Figure 1-3 HCTL-IP demo setup on VC707
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Figure 1-5 HCTL-IP demo setup on ZC706
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Figure 1-6 HCTL-IP demo setup on KCU105
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Figure 1-7 HCTL-IP demo setup on ZCU102
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Figure 1-8 HCTL-IP demo setup on VCU118
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Figure 1-9 HCTL-IP demo setup on Zyng Mini-ITX
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2 Demo setup

1) Power off system.
2) Set up board option.
a) For AC701 board, connect CLKSMA board to the board.

Figure 2-1 Connect CLKSMA board to AC701

b) For ZC706 board,
i. SetSW11="00000"to configure PS from JTAG, as shown in Figure 2-2.
i. Set SW4="01"to connect JTAG with USB-to-JTAG interface, as shown in Figure
2-3.
SW11

Figure 2-3 SW4 setting to use USB-to-JTAG on ZC706 board

8-May-18 Page 6



dg_satahctltip_instruction_en.doc m

c¢) For Zyng Mini-ITX board only,
i.  Set SW7="00000" to configure PS from JTAG, as shown in Figure 2-4.
ii. Asshown in Figure 2-5, install a jumper on JP1 pins 1-2 to enable JTAG chain.
iii.  Install the power module onto the board via J8, J9, J10 connectors.
iv. ~ Connect ATX power cable to FPGA board via P2 connector.

Figure 2-4 SW7 setting to onfiqure PS from JTAG on Zyng Mini-ITX

Connect ATX Power
W to Zyng Mini- J{ .-'],'j]!iln:- LABEL :

(AR AR

R i
on AR G ORI 3

Insa.lrnr
to pin 1-2 of JP1

| ire -5 he pwer module installed onto the board

d) For ZCU102, set SW6="0000" (SW = ON) to configure PS from JTAG, as shown in

W !

fV C&"( SDAO4

Figure 2-6.

Figure 2-6 SW6 setting to confiquré PS from JTAG on ZCU102
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3) Connect the SATA-II/1Il device to the board by the following steps.
a) For Xilinx board,
i.  Connect AB09-FMCRAID board to FMC connector on Xilinx board following Figure
1-1 - Figure 1-9.
ii.  Gonnect SATA-II/IIl device to CNO on FMCRAID board.
Note: KCU105/ZCU102/VCU118 supports only SATA-IIl device.
iii.  Connect power to power connector on FMCRAID board.
The connection on AB09 is shown in Figure 2-7.

Power supply for
SATA device

SATA-III/M
device

1] "
] ]

Fiqure 2-7 AB09-FMCRAID connection

b) For Zynq Mini-ITX board,
i.  Connect the device to the SATA connector (J12) on the board using SATA cable.
ii. Connect SATA Power cable to the device.

The connection on Zyng Mini-ITX is shown in Figure 2-8.

SATA Cable between J12 and SATA Device

SATA Power Cable

L

Figure 2-8 SATA-II/IIl device connection for Zyng Mini-ITX
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4) Connect micro USB cable from FPGA board to PC for JTAG programming
5) Connect mini/micro USB cable from FPGA board to PC for Serial console.

Micro USB for JTAG programming

Mini USB for Serial console
Figure 2-9 USB cable connection

6) Power on FPGA board and power supply for SATA device.

7) Open Serial console such as TeraTerm, HyperTerminal. Set Buad rate=115,200 Data=8 bit
Non-Parity Stop=1.

8) a) For Zynq device board (Zynqg Mini-ITX/ZC706/ZCU102), open Vivado TCL shell.
Change current directory to ready _for_download. Next, run BoardName_HSatalPTest.bat
(zc706_HSatalPTest.bat, zcu102_HSatalPTest.bat, MinilTX_7z045 HSatalPTest.bat), as
shown in Figure 2-10

B Vivado 2015.4 Tcl Shell - EAXilind\Vivado\2015.4\bin\vivado.bat -mode tcl F=RIEE
-

ivadoX . ownload -> Go toready for download directory [ :
ivadox [zcVB6_HSatalPTest . bat - - -
r Run script file to download bit and elf file
i - :

Vivadox MinilTX_7z@45 HSatalPTest.bat)

Figure 2-10 Command script for download demo file on Zyng device board
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b) For AC701/KC705/VC707/VC709/KCU105/VCU118 board, use Vivado tool to
download configuration file which includes CPU firmware, as shown in Figure 2-11.

A Vivado 20154.1

3. Select FPGA device
to program bit file

| Hardware Manager unconnected
Ble Fow Tooks Window Help = b
————— \B Mo hardware target is open.| Open target
‘ q‘adwﬂre ||’ Auto Connect
\/|\#\DO Productivity. Multiplied. o= .I Bkl N | Recent Targets
2. Open target > Auto Connect
1. Click Open Hardware Manager ¥ "
| ¥ OpenMNew Target...
Tasks
/ 3_'_’} ﬁi Hardware localhost xdlirme_tcF/Diglent/2 102033563084
=5 LJ— @ There ar cores.LProaram device Refresh device 5. Click Program device >
" » il Tel Stan b _Sherkobudeh,  peon b B GRS 4.
Harcware . [ xchuxast 0 | (ERSAmoge
QZTEE &I pi»E
Name | status |
M| EW e Conreced
o = Dici i o
Select a bitstream programming file and download it to your hardware = ﬂf_?xllmx WRADSS R

device. You can optionally select a debug probes file that corresponds '
to the debug cores contained in the bitstream programming file.

E XADC {5y
' Properties o Y L S

Bitstream fle: | Di/Temp/HSATAIPTest_VC707.bit] |
Debug probes file: | = = =[]
[V Enable end of startup check @ xcTvxa85t_0
[Ceogan ]| conce | Name: XCTVX485E_0
Part: xc7vxa 5t
6. Click Program button to
code: 33687093
start FPGA programming -2 ‘ 4. Click “..." to select Programming file
Riengd: 5 (HSATAIPTest_xxx.bit)
Status: Programmed
Programming file: I 3:/Temp/HSATAIPTest_VCTO7.bit _I
Probes file: | -

Fiqure 2-11 Programmed by Vivado

9) Check LED status on FPGA board. The description of LED is as follows.

GPIO LED ON OFF

0/D4 Normal operation System is in reset condition
1/R/D5 System is busy Idle status

2/C/D6 Error detect Normal operation

3/L/D7 Data verification fail | Normal operation

Table 1 LED Definition

KC705/VC707/VC709/
KCU105/VvCU118

Pl GIO LEDS
0

[;

Figure 2-12 4-bit LED Status for user output
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10) After programming completely, LED[O] and LED[1] are ON during SATA initialization
process. Then, LED[1] changes to OFF after SATA completes initialization process and

system is ready to receive command from user. After that, main menu is displayed, as
shown in Figure 2-14.

KC705/VC707/VC709/
ACT0 “Ga0% KCU105/VCU118
:f 1 L‘ %

Figure 2-13 LED status after program configuration file and SATA initialization complete

r

— -
B COMS - Tera Term VT P=

& COMS - Tera Term VT s
[Eile Edit Setup Cgntrol Window Help

fial

[Eile Edit Setup Control  Window Help

#4++ Start SATA Host—IP Test design [Wer = 1.2]1 ++++
Haiting device ready.... I Wait SATA Linkup

i++++ Start SATA Host-IF Test design [Ver = 1.2] ++++

h&iting device ready....

SATA Gen3 Device Detect |SATA Speed = Gen3

SATA Gen2 Device Detect | SATA Speed = Gen2

—-— HMain penu [Uer = 1.2] ——— ~== Main menu [Wer = 1.2]1 -—
[11 : tniee S8 o Main menu to select 111 ueiee spioviee

(2] : Read SSD operating command (2] : Read SSD

[31 : Security Erase I[3]1 : Security Erasze

Figure 2-14 Main menu after program confiqhuration file and SATA initialization complete
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3 Test Menu

3.1 Identify Device

Select ‘0’ to send Identify device command to SATA device. When operation is completed,

all information is displayed on the console, i.e.

1) Device Model number

2) Security feature set is supported or not. If device is not supported, user must not run
menu 3 to test Security erase command.

3) Normal Erase Mode Time: This is estimation time to complete Security erase command.
Minimum valid value is 2 minutes. This information is displayed when the device
supports Security feature set.

4) Device capacity which is output from HCTL-IP.

r
B COMS - Tera Term VT =

[File Edit Setup Control Window Help |
m
+++ ldentify Device selected +++ = 55D Madel number
Hodel Humbher : Samsung S50 BSH PRO 256GE i
[Becurity Feature set iz supported -> Security Erase
@gﬁnal E:q;; ﬂg&g anpvz pinutes

apacity=

supported and erase time

-> Device capacity

— Main menu [Ver = 1.2] —-

[a] = [-ientif'g Deuice

[1] = Weite S5D

[2] = Read S8D

[3]1 = Security Eraze |

" |

Figure 3-1 Result from Identify Device menu
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3.2 Write Device
Select ‘1’ to send Write command to SATA device. Three inputs are required for this menu.

1) Start LBA: Input start address of SATA device in sector unit. The input is decimal unit
when input only digit number. User can add “0x” to be prefix when input is hexadecimal
unit.

2) Sector Count: Input total transfer size in sector unit. The input is decimal unit when input
only digit number. User can add “Ox” to be prefix when input is hexadecimal unit.

3) Test pattern: Select test pattern of test data for writing to SATA device. Five patterns can
be selected, i.e. 32-bit increment, 32-bit decrement, all 0, all 1, and 32-bit LFSR counter.

As shown in Figure 3-2, if all inputs are valid, the operation will be started. During writing
data, current transfer size is displayed on the console to show that system still run. Finally,
test performance, total size, and total time usage are displayed on the console as test result.

-

Y1 COMS - Tera Term VT o] @ |-
File Edit Setup Control Window Help

+++ lrite data selected ++

Enter Start LBA : 0 - 0x10CF32AF =>[0]

Enter Sector Count : 1 - 0x10CF32B0 =>|0x1000000] Input from user
Selected Pattern [01Inc32 [110ec32 [2]RH11_( H11 1 [4]LFSR=>E|
515.565 HB

1.035 GB

1.558 GB Current transfer size

2.208 6B
7.810 GB
8.330 GB

otal = 616B) , Tine = 16(s) , Transfer speed = 520(HB/s]] Output performance

~-- Hain nenu [Yer = 1.3] ---
(0] : Identify Device

[1] : Hrite SSD

[2] = Read SSD

[3] : Security Evase

Figure 3-2 Input and result of Write Device menu
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——Hd-nil header ol each seclor—

4B-hil |.BA Address

Df fset 0

ool

3 4 '3 E*? B 9

32-bit increment dals

B c

4
|o

E

F

0000000000 |00

og

00 00 00 oo joo

oo [02

oo

:

oo (03

0a

oo

00 |

0000000010 ' 04
0ooQo00o0NzZ0 OB
0000000030 OC
0000000040 10
0000000050 14
0noDDODDGED 18
0ooooooo7o 1C
QoooooooDs0 20
0000000090 24
0oo00o0oAD | 28
00000000ED : 2C
00000000CD 30
0000000000 34
000DDDODED 38
QOOODDDOFD « 3T
00CODDDID0 40
D0DDDDD110 44
0000000120 48
00DDDOD130  4C
0000000140 50
0000000150 54
0000000160 58
0000000170 5C
0000000LB0 BO
0000000190 64
0000OODIAD &8
000o0DOD1BO BC
000D0ODICO 7O
000000010 74
000DDODDIED 78
000D0001FD 7C

0o
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
on
oo
oo
oo
oo
oo
oo

00 DO 0S5 00
00 00 09 DO
o0 00 oD DO
00 00 11 0O
00 DD 15 0D
o0 o0 19 oo
00 00 1D 0O
0o o0 21 oo
00 00 25 00
00 00 29 00
00 00 2D 00
00 D0 31 00
00 00 35 0O
00 00 39 0O
00 00 30 GO
00 00 41 OO
00 00 45 0O
00 00 49 DO
00 00 40 DO
00 00 51 00
00 DO 55 00
00 00 59 0O
00 00 SD 0D
00 00 &1 OO
00 00 &5 0O
oo 00 &9 0O
00 00 D DO
oo o0 71 oo
00 00 7% 0O
00 o0 79 00
00 00 70 00

0o
on
on
oo
oo
oo
oo
oo
oo
oo
0o
oo
oo
oo
oo
oo
oo
oo
Do
0o

0o 06
oo oA
oo 0E
oo 12
oo 1é
oo 1A
oo 1E
oo, 22
0o 26
0o 2A
0o 2E
0o 32
0o 36
00 3A
oo 3E
oo 42
oo 46
o0 4A
oo 4E
0o sz
0o 56
0o Sa
00 SE
0o &2
00 86
0o Ba
00 BE
oo 72
oo 76
oo 7A
0o 7E

0000000200 |01

00 00 00 0O

0] 82

0000000210 B4
0000000220 B8
0000000230 BC

00 00|85 o0
00 0o |89 00
00 0o 8D 00

Gd-hil header

00 86
0o BA
0o BE

0o
oo
oo
oo
oo
oo
oo
[1]1]
0o
00
00
0o
oo
oo
[111]
oo
oo
oo
oo
a0

oo
oo
oo
0o
0o
oo
Do
oo
oo
oo
0o
0o
oo
on
oo
oo
oo
oo
oo
0o

0o o7
0o 0B
oo oF
oo 13
oo 17
0o 1B
00 1F
0o 23
0o 27
0o ZB
00 ZF
0o 33
oo 37
0o 3B
0o 3F
b0 43
oo 47
00 4B
00 4F
00 53

0o
oo
[l
oo
ao
aa
oo
oa
ao
oo
0o
0o
oo
ano
aa
oo
oo
oo
oo
0o
0o
oo
0o
oo
0o
oo
oo
oo
oo
ao
oa
oo
ao
0o
0o

ild}
i1}
i1}
0o
{l1]
oo
oo
oo
a0
0o
0o
0o
0o
[1]1]
11}
oo
oo
0o
0o
0o

00
o0
on
oo
oo
oo
oo
oo
oo
a0
oo
oo
oo
oo
oo
oo
oo

——h4-bit header of each sector—

A8-bit LBA Addrass

]

1]

A

2

3

4

T D000

A

2 b7

g

9

32-bit LFSR pattern

B C !D

]

E

[00

0o

0o

00

0o

00 {00

oo

!

00

[oz

00

0o

00 |

04
49
a2
24
49
93
3c
CF
FS
5D
D7
70
o7
77
70
o7
73
EL]
47
74
4C
Ch
BE
El
13
Al
oc
co
0OF
FF
Fa

Qo
0o
04
49
92
24
49
93
ls
CF
F5
5D
o7
70
07
77
70
a7
73
34
47
74
4C
Cé
BE
El
14
a0
ac
co
0F

G0
00
ao
0o
04
49
g2
24
49
a3
ac
CF
F5
5D
D7
70
07
77
70
a7z
73
34
47
74
40
(43
GE
El
1A
AD
oc

ao
0o
oo
oo
oo
oo
04
49
92
24
49
93
c
CF
FS
SD
D7
70
a7

09
92
24
49
9z
27
79
9E
EB
BA
AE
EG
DE
EE
EO
0E
E6
BE
BE
E9
98
an
1
c3
34
41
18
B1
1F
FF
F4

0o
oo
o9
92
24
49
92
27
79
9E
EB

]
oo
oo
oo
0s
92
24
49
92
27
79
9E
EB
BA
AE
EOD
0E
EE
ED

]
oo
oo
oo
oo
oo
ng
92
24
49
92
27
79
9E
EB
EA
AE
ED
0E

[E

0o

1]

0o

[iE]
E
24

0o
oo
09

0o
oo
0o

12
24
49

B4-bit heatsr

ool (o1
]

12
24
49
a2
24
4F
F3
3D
0y
75
5C
C1
1D
pe
c1
1c
ch
D1
iD
D3
31
18
BB
86
68
B3
30
03
JF
EE
ES
02
24
49
92

oo
01
12
24
49
92
24
4F
F3
3D
D7
75
5C
C1
1D
oc
cl1
1C
Ch
D1
1D
o3
31
1B
B8
86
6d
83
a0
03
el
0o
oo
0z
24

oo
0o
0o
01
12
24
49
92
24
4F
F3
3D
D7
75
sC
cl
1D
pc
Cci
ic
cDh
D1
1D
D3
31
1B
B8
86
68
83
30
oo
ili]
oo
0o

oo
00
1]
[1]1]
oo
01
12
24
49
92
z4
q9F
F3
D
D7
75
5C
C1
1D
DC
Ly §
1c
ch
D1
1D
D3
31
1B
B8
86
66
00
oo
oo
oo

Figure 3-3 Example Test data in sector#0/#1 by increment/LFSR pattern

24
49
92
24
49
9E
E7
A
AE
EB
BE
83
3B
B8
83
39
Gk
A3
3A
Ab
b3
37
70
ob
Do
115
60
o7
7F
FD
D3
04
49
9z
24

oo
0z
24
49
92
24
19
9E
E7
7A
AE
EB
BE
83
3B
BE
B3
39
GA
A3
34
Ab
63
37
70
oD
Do
D&
B0
o7
7F
oo
(ili}
D4
49

0o
oo
oo
02
24
49
s
24
49
SE
E7

oo
0o
oo
oo
on
0z
24
49
92
24
49
9E
E7
TA
AE
EE
BE
83
3B
Ea

Test data of each sector has different 64-bit header which consists of 48-bit LBA address
and 16-bit of zero value. 48-bit LBA address is unique value for each sector. The data after
64-bit header is the test pattern which is selected by user. The example of test pattern is
shown in Figure 3-3. 32-bit increment pattern is in left window and 32-bit LFSR pattern is in
right window.
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Figure 3-4 — Figure 3-6 show error message when user input is invalid. “Invalid input”
message is displayed on the console. Then, it returns to main menu to receive new
command.

r ; .
¥ COM3 - Tera Term VT ESEET

File Edit Setup Control Window Help

A Hrite data selected ++ -

[%w : 0 - Ox10CF32AF =% |D=x20000000 | Qut-of-rangs LBA address L3
rvalid input

Error message

=== Hain neny [Yer = 1.0]1 ---
[01 : Identify Device

[11 : Hrite 550

[2] = Read 350

Figure 3-4 Invalid Start LBA input

r -
3 COM3 - Tera Term VT g ESSEERTTE

File Edit Setup Control Window Help

H Hrite data selected +H+

Enter Start LBA = 0 - Ox10CF32AF => 0

Enter Sector Count @ 1 - DwADCFIZE0 =3|0w1dcf3zbl | Cui-of-range length

Irvalid input

=== Hain nenuy [Mer = 1.0]1 ---

[01 : Identify Device

[11 : Hrite 550 [
[2] = Read 350 =

4

e -———————

Figure 3-5 Invalid Sector count input

1 COMS - Tera Term VT o [ B[] .

File Edit Zetup Control Window Help

»

Hrite data zalected +++ 3
nter Start LBA : 0 - D<10CF32AF = 0 !
nter Sector Count @ 1 - Ox10CF3ZE0 =>» 0x1000000
elected Pattern [01Inc32 [110ac32 [2IA11_0 [31A111 [4]LFSR=>E
Irwalid input Out-of-range pattern
-= Hain neny [Yer = 1.3] ——-

[01 = Ident ify Device
[1] : Hrite 550
[2] = Read 350
[3] : Becurity Eraze

Figure 3-6 Invalid Test pattern input
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3.3 Read Device
Select 2’ to send Read command to SATA device. Three inputs are required for this menu.

1) Start LBA: Input start address of SATA device in sector unit. The input is decimal unit
when input only digit number. User can add “0x” to be prefix when input is hexadecimal
unit.

2) Sector Count: Input total transfer size in sector unit. The input is decimal unit when input
only digit number. User can add “Ox” to be prefix when input is hexadecimal unit.

3) Test pattern: Select test pattern to verify data from SATA device. Test pattern must be
matched with the test pattern using in Write Command menu. Five patterns can be
selected, i.e. 32-bit increment, 32-bit decrement, all 0, all 1, and 32-bit LFSR counter.

r

Y1 COMS - Tera Term VT =N Ech ==
File Edit Setup Control Window Help

+++ Read data selected +++
Enter Start LBA : 0 - 0x10CF32AF =>[0]
Enter Sector Count : 1 - 0x10CF3280 => |0x1000000| Input from user
Selected Pattern [01Inc32 [110ec32 (2JAI1_O [3TA11.1 [41LFSR=>E
563.493 HB
1.128 B
1.692 6B
| Current transfer size

7.338 GB
7.903 GB

8.468 6B Output performance

= = f =

~-- Hain nenu [Yer = 1.3] ---
[0) : Identify Device

(1] : Hrite SSD

[2] : Read S50

(3] : Security Erase

-

Figure 3-7 Input and result of Read Device menu

Similar to Write Command menu, if all inputs are valid, test system will read data from SATA
device. Test performance, total size, and total time usage are displayed after end of transfer.
“Invalid input” will be displayed if some inputs are out-of-range.
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Figure 3-8 Data verification is failed but wait until read complete
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Eile Edit Setup Control Window Help

Read data selected ++~+
nter Start LBA : 0 - Ox1DCF32AF => O
nter Sector Count : 1 - Ox10CF3280 => 0x1000000
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erify fail
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wpect Data = 0x00000002

- -
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-- Hain nenu [Yer = 1.3] ---
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[1] : Hrite 5SD

[2] : Read SSD

[3] : Security Evase

-

Figure 3-9 Data verification is failed and press any key to cancel operation

Figure 3-8 and Figure 3-9 show the error message when data verification is failed. “Verify
fail” is displayed with error address, expected data, and read data. User can press any key
to cancel read operation or wait until all read process complete.

In case of cancel operation, the previous command does not complete in good sequence. It
is recommended to power-off/on SATA device and press “RESET” button to restart system.
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3.4 Security erase

Select ‘3’ to send Security Erase command to SATA device. Please confirm that SATA
device supports Security Erase feature by using Identify device menu. The estimation time

of security erase is also displayed in Identify device menu.

After selecting the menu, confirmation message is displayed on the console. User inputs ‘y’
or ‘Y’ to continue Security erase operation or input other keys to cancel operation.

Number 0-9 is displayed on the console every second to show that system still run. After
complete the operation, total time usage is displayed as shown in Figure 3-10.

Figure 3-11 shows the example when user inputs other keys to cancel the command.

-

. COMS - Tera Term VT

EENEITSCT

File Edit Setup Control Window Help

+4++ cted +++

It may use long time for this operation

ecurity Erase will erase all contents on SSD

Warning message

*§° Tto confirm =
12345678

Total Time usage

ain menu [Ver = 1.21 ——-
Identify Device

Write SSD

Read SSD

Security Erase

-> Input ‘y’ to continue operation

Figure 3-10 Result from Security Erase command
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g COMS - Tera Term VT

Lo | B ]

File Edit Setup Control Window Help

+++ Security Erase selected +++
Security Erase will erase a}l contents on 55D

Main menu [Uer = 1.2]1 —

[AB]1 : Identify Device
[11 : Write 85D

[2]1 : Read S5D

[3]1 - Security Erase

It may uze long time f
Preszs ‘y' to confirm :|Cancel operation | Messsge when input

other keys

Figure 3-11 Cancel Security Erase command
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4 Revision History

Revision Date Description
1.0 15-Oct-14 Initial version release
1.1 3-Apr-15 Add ZC706 support
1.2 30-Aug-16 Add CPU and support KCU105 board
1.3 29-Sep-16 Add Zyng Mini-ITX support
1.4 9-Nov-16 Add Security erase command and VC709 support
1.5 1-Aug-17 Add LFSR pattern
1.6 15-Jan-18 Add ZCU102 support
1.7 26-Apr-18 Add VCU118 support
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