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1. Introduction

This document is described configuration method of TB-7VXxxxT-PCIEXP.

The onboard FPGA (Virtex-7) allows the user to perform configuration using microSD Card and
BPI Flash.

Any of the following operations can be selected by configuring the MODE Select Rotary Switch
(SW1).

» Configuration from microSD Card to FPGA (Virtex-7)

» Configuration from BPI Flash to FPGA (Virtex-7)

» Writing data to BPI Flash or FPGA (Virtex-7) using a JTAG cable

The microSD Card can store up to 16 configuration data sets. The user can perform
configuration of the FPGA (Virtex-7) by selecting these data.

The user also can perform an instant configuration by specifying desired data with the AREA
Select Rotary Switch (SW2).

[Caution]
Before removing or inserting the microSD card, be sure to turn off the power switch of the board.

2. Switches and LEDs

2.1. Switches

2.1.1. SWa3 (Virtex-7 Reconfiguration Push-SW) [Onboard silk: V7_RCFG]
Press SW3 to execute the operation selected by SW1.
The same operation is executed as the board is powered off and on.
SW3 is located adjacent to the SD Card slot.

2.1.2. SW1 (MODE Select Rotary SW) [Onboard silk: S3_MODE]

This switch is used for configuration mode selection.
A predetermined operation can be executed by setting SW1 to a predetermined value and then
pressing SW3 or powering the board again.

The table below shows the SW1 settings and operational behaviors.

Table 2-1 microSD Configuration Mode Setup

SW1 | Mode Name Description

0 BPI =>FPGA Configuration is executed from BPI to FPGA in 16bit Slave
Transfer Mode (16bit transfer) SelectMap.

1 microSD Card=>FPGA Configuration is executed from microSD Card to FPGA in 16bit
Transfer Mode (16bit transfer) Slave SelectMap.

2-E No operation No operation is executed.

cable or write configuration data to BPI Flash.
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2.1.3. SW2 (AREA Select Rotary SW) [Onboard silk: S3_AREA]
In the microSD Card => FPGA Transfer Mode of operation (SW1=1), configuration is executed on
the CONFIG.TXT file stored in the microSD Card by selecting any of 16 bit files which have been
associated with #0 through #F commands.

(For information on how to describe the CONFIG.TXT file, refer to Section 3.2 and later).

Table 2-2 microSD Card Area Mapping
SW2 microSD Card
bit file #0
bit File #1
bit file #2
bit file #3
bit file #4
bit file #5
bit file #6
bit file #7
bit file #8
bit file #9
bit file #A(10)
bit file #B(11)
bit file #C(12)
bit file #D(13)
bit file #E(14)
bit file #F(15)

Mmoo |m|[>»|lo|lo|N|loja|ldh|lw|(Nv]|F|O

2.2. LEDs

2.2.1. LED1 (S3 CFG_DONE) LED [Onboard silk: S3_CFG_DONE]
The LED provides the status information of DONE signal of the Spartan3AN that handles Virtex-7
configuration.
The LED will light when the Spartan3AN successfully boots up prior to Virtex-7 configuration startup.

2.2.2. LED4 (V7 CFG_DONE) LED [Onboard silk: V7_CFG_DONE]

The LED provides the station information on Virtex-7 DONE signal.
The LED will light when the configuration to Virtex-7 is completed successfully.
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3. Configuration Sequence

3.1

microSD Card => FPA Transfer Mode (SW1 =1)

3.1.1.

MICIOSD freii- e

Spartan-3AN Virtex-7

Swi

microSDCard=>FPGA Transfer Mode

Figure 3-1 microSDCard=>FPGA Transfer Mode

In this mode of operation, FPGA configuration is executed by reading a bit file from microSD
Card.
Write a CONFIG.TXT and a bit file (or “multiple”) in the root directory of the bit microSD Card.
» Use Microsoft Windows for writing.
(If written from Linux to microSD Card, the system cannot read correctly).
> Any bit files generated by Linux version of ISE can be used. Using Microsoft Windows write
files to microSD Card.
List bit file names and various parameters in the CONFIG.TXT file. (Refer to Section 3-2
“CONFIG.TXT Sample”)
If no CONFIG.TXT file is found, FPGA configuration is not executed.

CONFIG.TXT
This text file is referred to when configuration data is loaded from microSD Card to FPGA.
A fixed file name of “CONFIG.TXT” (lower-case, case-insensitive, one-byte ASCII codes) is used.
This file must be placed on the root directory of microSD Card.
List bit file names and various parameters in the CONFIG.TXT file.
Only one-byte ASCII codes are allowed for use in the CONFIG. TXT file.
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3.1.2. CONFIG.TXT Sample
It is required to prepare a file named CONFIG.TXT (lower case also acceptable) in the root directory of
microSD Card.

/[ This file-Is config test <= ‘I’ this mark is comment out as Verilog-HDL.
#0 : TESTLEDO.bit
#1 . TESTLED1.bit
#2 . TESTLED2.bit
#3 : TESTLED3.bit
#4 : TESTLED4 bit
#5 : TESTLEDS.bit

#6 . TESTLEDS.bit <= File name must be 8 characters or shorter.

/lend

Figure 3-2 CONFIG.TXT Sample
3.1.3. Commands

(&) /" (“slash”)
The slash (/") is used to comment out.
If a line contains a slash (“/”), a character string that begins with the slash (“/”) and ends with a
“CR” is skipped as a comment.

(b) bit file-name
All lines that begin with a character not belonging to the above (a) or (b) are handled as a bit file
by the Line-Processor.
All bit file names must be less than or equal to 8 characters.
These bit file names can contain a space or TAB before or after each bit file name (these space
and TAB cannot be inserted in the file name).

(c)#0 ~ #F: bit file name
Each bit file name must be associated with 16 hex digits from O to F.
Immediately after the # sign, 0~9 (30h~39h), A~F (41h~46h) or a~f (61h~66h) can be placed.
Immediately after the “:”, insert a bit file name you want to associate with.
Each bit file name must be less than or equal to 8 characters.
A space or TAB can be inserted before or after a file name (each file name cannot contain a space
and TAB).
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3.1.4. Restrictions

3.2.

Use the microSD Card that is formatted to less than or equal to 2GB FAT16.

No support for SDHC that is formatted to more than or equal to 2GB FAT32.

Even for the microSD Card that is formatted to less than or equal to 2GB, those that have been
reformatted to FAT32 are not supported.

To reformat your card, choose FAT16 (the word “FAT” appears in the Microsoft Windows volume
property file system).

bit file name must be less than or equal to 8 alphanumerical characters.

Both uppercase and lowercase characters can be used (case-insensitive).

” "(under bar) and ”-“(hyphen) can also be used as a character.

If a file with filename length of more than or equal to 8 characters is copied to the microSD Card
and then the filename is changed to less than 8 characters in length using the “rename” function,
the file is still handled as a more than or equal to 8 character file and only the first 7 characters will
be identified as a filename. So, change the file name first and then make a copy.

BPI Flash => FPGA Transfer Mode (SW1 = 0)

microSD Y

Spartan-3AN Virtex-7
BPI Flash  fe—]-

Swi

BPI Flash=>FPGA Direct Transport Mode

Figure 3-3 BPI Flash => FPGA Transfer Mode

This mode is used to read a MCS file from the BPI Flash and configure FPGA.
MCS file must be BPI Flash memory before operate this mode. Please refer JTAG Transfer
Mode.
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3.3. JTAG Transfer Mode (SW = F)

JTAG
[
|
microSD —_——— ~—>—|
|
|
|
Spartan-3AN ' Virtex-7
BPI Flash | — —4— — — — — — —_——_————
S5W1
JTAG Transfer Mode

Figure 3-4 JTAG Transfer Mode
This mode is used to configure a bit file directly to the FPGA using a Xilinx program tool and a
JTAG cable or write a MCS file to the BPI Flash.
When creating a MCS file for BPI Flash, insert the following descriptions into xxx.xdc for use by
Xilinx Vivado Design Suite.
set_property BITSTREAM.CONFIG.BPI_SYNC_MODE TYPEL1 [current_design]

set_property BITSTREAM.CONFIG.UNUSEDPIN PULLNONE [current_design]

set_property BITSTREAM.CONFIG.CONFIGRATE 40 [current_design]
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3.3.1. Method to create a xxx.mcs file for BPI Flash

On the VIVADO GUI, using “cd” command on the Tcl Console and move to folder which is located

bit file. ex, cd c:/my_work/test_mcs

2. Make a MCS file by following command
[wirte_cfgmem —force —format MCS —seize 128 —interface BPIx16 —loadbit “up Ox0 xxx.bit” —file

XXX.MCS]

Ex, wirte_cfgmem —force —format MCS —seize 128 —interface BPIx16 —loadbit “up 0xO0 test.bit” —file
test.mcs

Properties NP (2 EE0 Pl

+ =+ %K

¥ test b fme 3_4 ¥

DRG Violations

| Location:  Co/MY WO RKAHIBIKL W2/ Yamaha/ LWDS_TES T/ Source

m

Summary: @ 0 errors

Type: ‘erilog ]
— [ H) Tl 1
Librare | il defaultlib | [ W GHoaleaitioes
= £ 23 warnings
Size: 30 KB - T
i W 0 advisories
| Modified  Yesterdaw at 20:56:26 PM =|

General | Properties

Tel Conzols

= i cloze_desizn

i | ood Gi/MY_WORK/test nos

s ~write_cfzmenm -force -format MCS -size 128 -interface BPIx1E -loadbit “up 0x0 test.Bit” -file test.mos

i Creating confiz memory files...
P INFO: [¥ivado 12-3831] Start address provided has been multiplied by a factor of 2 due to the use of interface BPIXIE.

;Creating bitstream load up from address 0x00000000
oading bitfile test.bit

iWriting file ./test.mcs
write_cfemem: Time (2): cpu = 00:00:59 @ elapsed = 00:00:57 . Memory (MB): peak = 2284.504 @ gzain = 0.000

Iwrite_cfgmem -farce -format MCE -zize 128 -interface BPIx1R -loadbit “up 0x0 test.bit" -file test.mes
& Ter le ! Meszages | B Log | 5 Reports | 3 Desien Runs

Figure 3-5 VIVADO Tcl Console GUI
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3.3.2. Method to write a xxx.mcs file to BPI Flash

1. Before power up, set SW1 to “F” and Connect JTAG Cable then power up.
2. Onthe VIVADO GUI, Clock to “Open Hardware Manager”

4 [mplementation
fﬁ Implementation Settings
D Fun Implementation
4 [jb Cpen Implemented Design

%, Cionstraints Wizard
‘-;-\-E, Edit Timing Constraints
l:j Report Timing Summary
. Report Clock Metworks
i‘_] Report Clock Interaction
D Report DRG

m

[ Report Moise
g] Fepart Utilization
E:Dj Feport Power

4 Program and Debue
% Bitstream Settings

Cererate Bisifes

4 g% Open Hardware Manazer

@" Program Device

-

W Add Gordiguration: Memory Device =

Figure 3-6 Open Hardware Manager

3. Clock “Open recent target” or “Open a new hardware target” then check JTAG Chain.

unconhected

Hardware Manager

(@ Mo hardware tareet is open. Open recent tareet Open a new hardveare tareet

o e = ElA % 1% test Ib_fmc3 & CSxde X
LG/ WO R/ HIBIKT T amal
fi _ 196 set _property MARK_DEBL
Name  Status K% 197 set_property MARK_DEBL
188 set _property MARE_DEBL
I, 189 set _property MARK_DEBL

&
. 200 set _properiy MARK_DEBL

=201 sel_property WARK_DEEL
141202 set_property MARK_DEBL
3 (203 set_property MARK_DEEL
i 1204 set _property MARK_DEBL
"' 1205 set_property HARK_DEBL
206 set _property MARK_DEBL
. o 207 set_property WARK_DEBL
Properties = B _ 206 set_property MARK_DEBL
» B3k %1209 set_property HARK_DERL
210 set_property MiRE_DEBL

51211 set_properly MARK_DEBL

Y 1212 set_property MARK_DEBL

Y1213 set_property MARK_DEBL

? 214 set_property WARK_DEBL

Figure 3-7 Activate JATAG Chain
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4. Right click to the device model# and select “Add Configuration Memory Device”.

Hardware oo B e
o Z=E p»E ‘
Mame Status
- B localhost (1) Connected
</m[)|gllentr’21l]2[l58ﬂ551?ﬁu: Dpen \>

Figure 3-8 Add Configuration Memory Device

5. Following setting windows will be open. Set to following then clock to OK.
Manufacturer: Micron
Type: bpi
Density(Mb): 1024
Width: x16
Memory Part: mt28gu0lgaaxle-bpi-x16

#- Add Configuration Memaory Device

[0", Choose a configuration memory part. This can be chaneed later.

Device: & woPex B0

Filter ;
Manutacturer | Micron - e

Dengity (Mb) | 1024 - Width |16 =
Reset All Filters |

b|:|| -

Select Configuration Memory Part

Search:

MName Part Manufacturer Alias i Denzity (MB)  SWidth

g 28f[|[|am2!-]ew bp| Falil QSfEIIJamQEIew Micron w16
G 28f00ap30b-bpix 15 98f00sp306  Micron
T 28§00ap30e-bpi-x 16 28t 00ap3le Micron
% 28f00ap30t-bpi-x 16 28f00ap 30t Micron

< il

G | (m)

O l| Gancel

Figure 3-9 Set memory device
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6. The following window will appear. Click "OK”.

Add Configuration Memaory Device Completed g

'9" Do vou want to program the configuration memory device now?

[7] Don't shawe this dialog again

I OK J| Cancel |

Figure 3-10 Confirmation window of Add Device

7. The following window will appear. Select xxx.mcs file to “Configuration file” then clock “OK”.
Starting to write mcs file to BPI flash memory.

; Program Configuration Memary Device =

,ﬁ, Select a configuration file and zet programming options.

Memory Device: & mt28eulleaax le-bpi-x 16 | A
Configuration file: Gef MY W0 RE/est_mes/test mos [ =]
State of non-config mem I0 pinz:: | Pull-none . -

Program Qperations

Address Range: Caonfiguration Filé Only -

RS Pins: NOME =

[¥] Eraze

|| Blank. Check,

|¥] Program

[ erify

[ 0K || Cancel i

Figure 3-11Starting BPI flash write

8. The following window will appear. Operation is successfully finished. Power down and set SW1 to
“0” then power up again. It will start BPI configuration.
If LED4 is light up, Virtex-7 device configuration is finished.

= Program Flash =3

'-ﬁ' Flazh programming completed successtully,

Ok

Figure 3-12 Flash Programing Succeeded
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