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1. 29

ISE AX| &
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M
=

02 o_o'l-

11 HEQ} HZAE HiH
JTAG_TMS <-> HE JTAG_TMS
JTAG_TCK <-> HE JTAG_TCK
JTAG_TDI <-> EE JTAG_TDI
JTAG_TDO <-> HEE JTAG_TDO
GND <-> EE GND

AZstet.

Pin Nama NO

GND

JTAG_TMS

JTAG_TCK

JTAG_TDI

JTAG_TDO

NC

NC

=INwlIb O O|N

Pin Namel NO| |[NOJPin Name|
1 |2
3| [a JanD
JTAG_TDI s| |6 |anD
g0 macms| 7] [8 [eno
;2‘ iac_Tck | 9| |10 [onD
230 11| [12 [eND
$co ;TAG_T00| 13| [14 |GND
3 15| [16 |GND
17| [18 [enD
19| [20 [enD
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1.2. FT2232HL E2}o[t{ A%
® C 20| Download

2 GH At SX| Bt
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http://www.ftdichip.com/Drivers/VCP.htm

JH HE HE X HEEDY
..... § Generic USB Hub
..... § Generic USB Hub
..... § Safehlet USB SuperPro/UltraPro
..... E Standard Enhanced PCI to USE Host Controller
..... ﬂ Standard Enhanced PCI to USB Host Controller
..... § USB Composite Device
..... § USB Composite Device
..... ¥ USE Root Hub
.. §_USB Root Hub
- §§ USB Serial Converter Al
.. @ USB Serial Converter B
..... ¥ USB LHES HE x|
- "ﬁl MZC HLO2 O Ao HEEY
“Ea Al A
A MEL HEED
-'I;iJ #H

: f?f !ntE(CDM & LPT)

to UART Bridge(COM3)
T3 USB Serial Port{COM10)
13 USB Serial Port{COMS)
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2. iMPACT =& 9! JTAG ¢ &

. Xilinx Design Tools
, ISE Design Suite 14.7
| Accessories
. ChipScope Pro
, Documentation
| EDK
. ISE Dresign Tools
& 32-bit Project Mavigator
& G4-bit Project Mavigator
. 32-bit Tools
. B4-bit Tools
25 Constraints Editor
’f-i' CORE Generator L
% FPGA Editor |,
% IMPACT £
F4 simulation Library Compi
i) Timing Analyzer
) xPower Analyzer -

HYSHH offet Zo| HYEO| LhSHCh




File Edit View Operations Output Debug Window Help

D3iw [=nisrw I
| IMPACT Flows <08 %
| 25 Boundary Scan

o [2] SystemACE

~-[2] Create PROM File (PROM File Forma...
[2] WebTalk Data

MPACTP 08 x The Project Directory s either not writeable or does not exist.
! focesses IMPACT has changed the ProjectDirectory to the current working directory: C:
WXlinxW14. 7WISE_DSWISE

Consaole
-
LI [T — v
Console | @ Errars | 14 Warnings N
(|
i

The Project Directory is either not writeable or does not exist.
iMPACT has changed the ProjectDirectory to the current working directory: C:

Xilinak 14 FWISE DSWISE

5 Automatically create and save a project

Do you want the system to automatically create and save a project file for
you?

Den't show this message again, save the setting in preference.
e e
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T New IMPACT Project i
| weant to
@ load most recent project | El l Browse, ,,

Load most recent project file when iMPACT starts

) create a new project {,ipf) |defau|t.i|:|f | | Browse, .

d:¥WCRZ_H EWMango-BoardWMango-GoldenBell#sourceW

View Operations
Add Device 3

Cutput

Edit SystemACE Collection 3
Edit SystemACE Design 3
Edit PFF Revisicn C

= & Launch Wizard..

My Find... Ctrl+F
Find Mext F3

Y C¥MELE 28Ut
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|

Category Set iMPACT s project utilization behaviar,
- Conscle _ . o
EI--)(iIin):NDtify Autornatically create and save project file
- Proxy Seffings If you wish to have another project file location, please specify below:
= iIMPACT

Configuration Preferenc|
File Generation Controlg
Project Settings Control

ILDcatiDn,,, | |D:szk,Srcf><i|inx—FF‘GA—GDIdenheII

Autornatically load most recent project file when iMPACT starts

Cancel H Apply

J|

Help

Edit

View Operations

Cutput  Deby

B Mew Project
¥ Open Project...

Ctrl+M

Open Configuration Archive..  Cirl+H
Recent Files »
Mew Log File...

Exit
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Please select an action from the list below

i@ Configure devices using Boundary-Scan (JTAG)

Autornatically connect to & cable and identify Boundary-Scan chain El

1 Prepare a PROM File

") Prepare a Systern ACE File

") Prepare a Boundary-Scan File

S T-]

2140 &|® otafjet 0| LtgLCh

@ Device Programming Properties - Device 1 Programming Properties M
Categaory
=+ Boundary-Scan
B Device 1 { FPGA xchslxg ) Property Name \alue
Werify |
I (0]4 II’ Cancel ] [ Spply ] [ Help
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GoldenBell 1.0 2=+ XC6SLX9 {L|C}.

Spartan-6 FPGA Feature Summary

Table 1: Spartan-6 FPGA Feature Summary by Device

Configurable Legic Blocks (CLBs) Block RAM Blocks Memo Endpoint Maximum Total | Max
Device cl‘-;:ﬂﬁj Slices?} | Flip-Flops Dlulirlllll:lfnad %‘fl"::ga" 18 Kbl¥ | Max (Kb) cuTss CIEEE"’:"I;'T P%Irféxgp:t:a ﬁanEcT:Ivem Banks l.'I.lnbm
RAM (Kb}

XCESLY4 3840 | 600 | 4800 75 a 12 216 2 0 0 0 4 |13
XCB5LX9 9,152 1.430 11,440 a0 16 3z 576 2 2 1] o 4 200 I

XCBSLX16 14579 | 2278 | 18224 | 136 a2 az 576 2 2 0 0 4 |23

XCBSLX25 24051 | a7se | 20,084 | 229 33 52 936 2 2 0 o 4 | 266
www.mangoboard.com cafe.naver.com/embeddedcrazyboys CRZ Technology 13



13 ISE IMPACT (P.20131013) - [Boundary Scan]

-

@ File Edit WView Operstions Output Debug Window Help
DR ¥poXxuEnx: |[21/rN
iMPACT Flows s x|
- 29 Boundary Scan EFTIBET
-[=] SystemACE
‘- |z] Creste PROM File (PROM File Forma... ol
ple o]
bypass
TDO
iMPACT Processes <08 X
Available Operations are:
mp Get Device ID
=) Get Device Signature/Usercode
=) Read Device Status
=) Read Device DMA
@ Boundary Scan
Console
J/ ®=** BATCH CMD setPreference -pref KeepSVF:FRLSE
S/ ##%* BATCH CMD setPreference -pref ConcurrentMode:FALSE
S/ ##%% BATCH CMD setPreference -pref UseHighz:FALSE
/f *%** BATCH CMD : setPreference -pref ConfigOnFailure:STOP
S ##%%= BATCH CMD setPreference -pref UserlLevel :NOVICE
S/ *%% BATCH CMD setPreference -pref Messagelewel:DETAILED
/f *#%* BATCH CHMD setPreference -pref svifUseTime:FALSE
S/ *#%¥%* BATCH CHMD setPreference -pref SpiByteSwap:AUTC CORRECTION
S/ *%% BATCH CMD setPreference -pref LutoInfer:TRUE
ff *#** BATCH CHMD setPreference -pref SvEiPlayDisplayComments:FALSE
1:35:4&
o . =
g MESL, 0L RF7|E £ET of2fet Z0| LigLct
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'EFL/BFT
? 1

Get Device ID
Get Device Signature/Usercode

xcbs Read Device DNA

bypa

Add SPL/BFI Flash...

Assign Mew Configuration File...
Set Programming Properties...
Set Erase Properties...

Launch File Assignment Wizard

Get Device ID, Get Device Signature/Usercode, Read Device DNAE X2 AAs| E QL

Get Device ID

INFO:iIMPACT - Current time: 2016-05-26 @@ €€ // *** BATCH CMD : Readldcode -p 1
Maximum TCK operating frequency for this device chain: 25000000.

Validating chain...

Boundary-scan chain validated successfully.

'1": IDCODE is '00100100000000000001000010010011"

'1": IDCODE is '24001093' (in hex).

'1": : Manufacturer's ID = Xilinx xc6sIx9, Version : 2

Get Device Signature/Usercode

INFO:iIMPACT - Current time: 2016-05-26 @@ €€ // *** BATCH CMD : ReadUsercode -p 1
Maximum TCK operating frequency for this device chain: 25000000.

Validating chain...

Boundary-scan chain validated successfully.

'1": Usercode is 'ffffffff'

Read Device DNA

INFO:iIMPACT - Current time: 2016-05-26 @@ €€ // *** BATCH CMD : readdna -p 1
Maximum TCK operating frequency for this device chain: 25000000.
Validating chain...

Boundary-scan chain validated successfully.

www.mangoboard.com cafe.naver.com/embeddedcrazyboys CRZ Technology
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| 'l DNA = '100110111111001000001010101100100111100110100110101010101"

& ()=l » zRE » 22023 0) » 2WkSrc » Xilinx-FPGA-Goldenbell »

meF HE® 2N =0 ESEH)
T - 2to|=23j2|0f EE - SR Oy~ M =0
) Xilinx-FPGA-Goldenbell i , auto_project_xdb
| auto_project_xdb i auto_project.ipf
) tmp

iIMPACTS =23l 2EM ¢ O2n} Z+0| D:WzWk.SrcWXilinx-FPGA-Goldenbell Z0| Of2f ZG et ot
o] Mo UALCL
auto_project_xdb

auto_project.ipf

2.2. MCS ot oH=7|

. Xilinx Design Tools
, ISE Design Suite 147
| Accessories
. ChipScope Pro
. Documentation
| EDK
. ISE Design Tools
& 32-bit Project Mavigator
. G4-bit Project Mavigator
. 32-bit Tocls
. 64-bit Tools
25 Constraints Editor
tj CORE Generator L
@ FPGA Editor |,
& IMPACT g_
£y Simulation Library Compi
i) Timing Analyzer
3 XPower Analyzer -
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5 Welcome to iMPA

Please select an action from the list below

") Configure devices using Boundary-Scan (JTAG)

Autormatically connect to 3 cable and identify Boundary-Scan chain El
| @ Prepare a PROM File|
i) Prepare a Systern ACE File

1 Prepare a Boundary-5Scan File

[SVF_|~|

LS

“Prepare a PROM File" &4

www.mangoboard.com cafe.naver.com/embeddedcrazyboys CRZ Technology 17




Slep 7.

Select Storage Target

Storage Device Type @

Xilinx Flash/FROM

Mon-Volatle FPGA
Spartan3AMN

[=)- BPI Flash
: i Configure Single FPGA

Configure MultiBoot FPGA

“ Configure from Paralleled PROMs
- Generic Parallel PROM

=]

Description:

Step 2.

Starage Device (bits))

4ME||

| Add Storage Device

demove Storage Device

aM

Add Storage Device(s)

Step 3. Enter Data
seneral File Deta Walue

Chedksum Fill

Value FF

Qutput File Mame

Output File
Location

GoldenBell_spi_seriall

D: /GoldenBell _src_work

7] #uto Select PROM

File Format

Flash/PROM File Property

Walue
MCS

Add Non-Configuration Data Files Mo

[5=]

the unused portions.

+ Qutput

tandard format

+ Qutput File Name: This allows yvou to specify the base name of the file to which your PROM data will be written
e Location: This allows you to specify the directory in which the file named above will be created
¢+ File Formai: PRCH files can be generated in anv number of indusir

In thiz step, you will enter information to assist in setting up and generating & PROM file for the targeted storage device and mode.

+* Checksum Fill ¥alue: When data is insufficient to fill the entire memory of a PROM, the value specified here iz used to calculate the checksum of

Lepending on the PRCK file format vour PROM programmer

| »

m

HES sk, OK

OK

| [ cancet |[ Hew

]

GoldenBell 2 E0f|= 32MBit(4MB) M25P40 Serial Flash MemoryZt EFZi7} E[Of

UgLCt

AR ALO|E

http://www.xilinx.com/support/documentation/sw_manuals/xilinx11/pim_p_configure_spi_bpi_thro

ugh_fpga.htm

18



http://www.xilinx.com/support/documentation/sw_manuals/xilinx11/pim_p_configure_spi_bpi_through_fpga.htm
http://www.xilinx.com/support/documentation/sw_manuals/xilinx11/pim_p_configure_spi_bpi_through_fpga.htm

@ﬁ . rial Flash Memory Wite &2 = Microsoft Word o] Cll o
| 2| 42 moxzoole == ®X #E =7 Easy Document Creator ©

o
| 1 & = -
5 |g"ggﬁxseiMpACT(9201:-;105-’<_)m orm
|

= @ - i - - B T
!0'7“7' A @ File Edit View Operations Output Debug Window Help

gg=c - REL TP
fi {IMPACT Flows e0a x
|23 Boundary Scan 0x0000_0000
i [=] SystemACE
‘- |z] Create PROM File (PROM File Forma...
@[] WebTalk Data g
I = E iy
= 4096K

)
@©
s
iMPACT Processes 08 X
Start adding device file to
Revision 0
) PROM File Formatter: SPI Flash Single FPGA
Console

GUI: Wizard Data Report
Compression : false

Fill Value : FF

Output Format : mcs

Swap Bits : false

LoadDirection : UP

PROM Basename : GoldenBell spi_serial

File Location : D:\GoldenBell_src_work/
Auto Select : false

Number of Revisions : 1

Number of PROMs : 1

PROM Name : 512K PROM Size : 524288 bits
END of Report

< mn

[§] Consale ’_5 Errors | A\ Warnings

| PROM File Generation |Target SPI Flash |0 Bits used |File: GoldenBell_spi_serial in Lo

|| HOIX|: 9/9 | £ %103 $ o@D i) EEEEE ), —0—

www.mangoboard.com cafe.naver.com/embeddedcrazyboys CRZ Technology 19




W A3 Test FND Zi4d

T MED - A @
T =AHm7| = oE FEs e 23 37|
& OneDrive 1 _nge 2016-08-10 Q= . DY S0
g oe=c L _xmsgs 2016-08-10 2=.. ItY =0
M s . ipcore_dir 2016-06-23 9 . IY =G
EH Az g . iseconfig 2016-08-10 2= . DY =G
_| L planAhead_run 1 2016-08-10 9= . DY EG
FEUEERE] " ) xinx_auto_0_xdb 2016-08-10 @5.. WM =0
B xst 2016-08-10 2= = IY =0
B ure [ ] test_main.bit | e0608102=. emma 333KB
=R
o ==
= HEH
& =223 ()
= MEE D
e OIS O3
—OISACAI (LT
T O|Z(N): test_main.bit ~ [FeGa Bit Files (+bit -
[ 220 | [ =z |

20



@ rile Edit

Window Help

‘nNaRA

iIMPACT Flows ~+0& %

‘&gl Boundary Scan
SystemACE

0::0000_0000

Create PROM File (PROM File Forma
[ 2] WebTalk Data

AD9EK

test_main, bit test_main. bit

o
3
Z |
~ | &
o
iMPACT Processes +08& X =
Available Operations are: =
Would you like to add another device file to
Revision: O ?
B PROM File Fo

Consale

Buto Select : false
Number of Revisions : 1

Humber of PROMs : 1

PRCH Name : 512K PROM Size : 524288 bits

END of Report
/f ®%% BATCH CMD : setAttribute -design -attr name —value "0000"
/f **%% BATCH CMD :
'1': Loading file 'D:/GoldenBell src_work/Pjt03_Test_FND/test_main.bit'

JH)INFO:iMPACT - Elapsed time = 0 sec.
done.
W INFO:iMPACT: 501 - "1': Added Device xc6s51lx9 successfully.

ILdd one device.

4 L[}

addDevice -p 1 -file "D:/GoldenBell src_work/Pjt03 Test FND/test_main.bit"

Console rﬁ Errars |J}, Warnings‘

HOAL11/11 | ©0) 45107 | o SRNMTUS) | 22 | e

=

20| LIEtH, NOE MEFL|Ct.

www.mangoboard.com cafe.naver.com/embeddedcrazyboys CRZ Technology
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ISE MPACT (20131019 - PROM Fle Formatieg sl Fegh spgfPosl o« &~ & |

Ff@ File Edit View Operations Output Debug Window Help

PEEIRFEEEP)

|IMPACT Flows 08 x
a3 Boundary Scan 0x0000_0000

[=] SystemACE

|=] Create PROM File (PROM File Forma...
| |=] WebTalk Data

4096K
xcBsix9
test_main, bit test_main.bit

pua)
@©
s
iMPACT Processes 08 X
Available Operations are:
=) Generate File...
You have completed the device file entry.
Click 'Ok’ to continue
B PROM File Formatter: SPI Flash Single FPGA |
Console

Auto Select : false

Number of Revisions : 1

Number of PROMs : 1

PROM Name : 512K PROM Size : 524288 bits

END of Report
// *** BATCH CMD : setAttribute -design -attr name -value "0000"
// *** BATCH CMD : addDevice -p 1 -file "D:/GoldenBell src_work/Pjt03_Test_FND/test_main.bit"
'1': Loading file 'D:/GoldenBell src_work/Pjt03_Test_ FND/test_main.bit'

4y INFO:iMPACT - Elapsed time = 0 sec.
done.

) INFO:iMPACT:501 - '1': Added Device xc6s1lx9 successfully.

Add one device.532cl

<
[El Console |@ Erars | 4\ Warnings |

| PROM File Generation | Target SPI Flash | 2,724,832 Bits used |File: GoldenBell_spi_serial in Lo

| oix:12/12 | EOj =112 | B F(@F) Aol | BT e )

22



'@ File Edit View Operations Output Debug Window Help
PECIHEEEIEEIPYS
iMPACT Flows <0/ X

‘a2l Boundary Scan

[=] SystemACE

[=] Create PROM File (PROM File Forma
- [2] webTlk Data

(00000000

m(

test_main, bit test_main.bit

onay

iMPACT Processes +08& x

PRI " 1

HE% 14/ oHd

£
Generate File_.

Generate

0x0007_FFFF

@ PROM File Formatter: SPI Flash Single FRGA ‘

Congale

“Generate file" (EHSIH | ST C|AE2|0| mesmp0| 40| FL|Ct

Y E2 (D) » GoldenBell_src_work »

IMPACT T2 1S CIA| A

7| A EG
o= i - ams uR
\ Pjt03_Test FND 2016-08-10 2=
GoldenBell cni cerjal ofi 2016-08-10 2=
|,_, GeldenBell_spi_serial.mcs 2016-08-10 2= .

2.3. SPI Writed}7|

2|3, IMPACT Z2a#¥e B2 gLt

et

I

|| GoldenBell_spi_serial prm
B Pjt03_Test FND

2016-08-10 25 .

2016-08-04 @5
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5 Welcome to iIMPAC

Please select an action from the list below

i@ Configure devices using Boundary-Scan (JTAG)

Autornatically connect o a ©3

"1 Prepare a PROM File
i) Prepare a Systern ACE File

7y Prepare a Boundary-Scan File

24




[ 2] g2 momao0e

B

£027| & ||l 2

£ B N~ ~e s ™ S
|

@ File Edit View Operations Output

Debug Window Help

gosc 5 PELCIFTETEE T N
i |IMPACT Flows 08 X
| @23 Boundary Scan PR,
[2] SystemACE Sm=iesd
‘- |z] Create PROM File (PROM File Forma...
- [Z] WebTalk Data LN
xcBsix9
bypass
TDO.
Category
&} Boundary-Scan
IMPACT Processss 1 " Device 1 ( FPGA xc6slx9 ) Property Name Value

Available Operations are:

Console

O

J) INFO:iMPACT - Curri
PROGRESS_START - St
Identifying chain

4y INFO:iMPACT:1777 -

|[ 0K ][ Cancel ][ Apply ]E

Reading C:/Xilinx/14.7/ISE_DS/ISE/spartané/data/xcéslx9.bsd...
J) INFO:iMPACT:501 - '1': RAdded Device xc6slx9 successfully.

done.

PROGRESS_END - End Operation.
Elapsed time = 0 sec.

// *** BATCH CMD : identifyMPM
8:38:00

< mn

[§] Consale ’_5 Errors | A\ Warnings

Configuration | Platform

¢

HOJX|: 15/15 | ©HOf £:133 | B 20T BD)

el EEEEE

www.mangoboard.com cafe.naver.com/embeddedcrazyboys CRZ Technology
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\SFL/BET,

Get Device ID
Get Device Signature/Usercode
Read Device DMNA

mo— Add SPI/BPI Flash...

Assign Mew Configuration File...

Set Programming Properties..
Set Erase Properties...

Launch File Assignment Wizard

Assign New Configuration File dialog box 41 &

I —
3 » M E2 (D) » GoldenBell_src_work » Pjtd3_Test FND »

— Os SE S LN 2%
. _ngo 2016-08-10 2=.. I =04
I _xmsgs 2016-08-10 2=.. oY =4
| ipcore_dir 2016-06-23 7. DY =4
1 iseconfig 2016-08-10 2=, Iy =G

E . planAhead_run_1 2016-08-10 2= oIY EQH
) xInx_auto_0_xdb 2016-08-10 2= I =G
— 2016-08-10 2=, I'Y =04

||| test_main.bit 2016-08-10 2= . BT Y

ot

FSAL bit e

T Attach SPI or BPI PROM

This device supports attached Flash PROMSs.
Do you want to attach an SPI or BRI PROM fo this device?

=

e




» M =2 (D) » GoldenBell_src_work »

s = S Fd o} Lk [wi
I = T3e 2N 73

_ Pt03 Test FMD 2016-08-10 2=.. I
| | | GoldenBell_spi_serial.mcs 2016-08-10 2=

=
(]
L
=1 | M

o

M

[ Select Attached SPI/BPI N

E attached to FPGAS
SPI PROM E MZEPA0

Data Width: 1

123

[«] ]

Lo -

"Select the PROM attached to FPGA" 0| A{ MP2540/M EkB}L| L.

;| Right click dewvice to select operations

FLASH
TOI Exume
xcskxd
test _main.bit
ToO

FlashZ7} & QlL|C}.
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—_—

Eight click device to select operations

Program

™ — ET Ry
Eraze
« Blank Check
test| Readback..
TDO————  Get Device Checksum

Assign Mew Configuration File...
Delete

Set Programming Properties...
Set Erase Properties...

] Edit Attached Flash Properties...

1
OIS AZ Flash 1212 MEHSID, OI2A 2

¥
uju

2|stn

Program=2 M E4S}

@ Device Programming Properties - Device 1 Programming Pmperties_

Category

(= Boundary-Scan
- Device 1 { FPGA xc6slx9 )
Device 1 ( Attached FLASH, M2

After programming Flash...

4 I ]

4 n [

T - e

"Verify"@} Design-Specific Erase Before Programming”’2 HZH AtgtiL|Ct.

=%t 742 "automatically load FPGA With currently assigned bitstream” & 4EH

flet 20| dEiStn , OKHE 29
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HOJX| Fojore

[ 3 e e e o S| | L
ﬁ i‘%@mwp}\mwmnmﬁ MMIW " ‘ - l

027 J ;l_a__i"@ File Edit View Operations Output Debug Window Help
e (IEC IR T EEEP )
iMPACT Flows <08 X

‘23 Boundary Scan

[2] SystemACE

‘- |z] Create PROM File (PROM File Forma...
=] WebTalk Data

Right click device to select opmnons

xcBsix9
test_main.bit

iMPACT Processes 08 X

Available Operations are:
@) Program — — -
=D Verify | 1% Configuration Operation Status
@) Erase = -
=) Blank Check Executing command...
=) Readback |

=) Get Device Checksum I | B9%
=) Read Device Status

@ Boundary Scan [

Console
'*1': IDCODE is '12' (in hex).
'1': ID Check passed.

'*1': IDCODE is '12' (in hex).
'1': ID Check passed.

'1': Erasing Device.
'1': Using Sector Erase.
'1': Programming Flash.
'1': Reading device contents...
done.

'1': Verification completed.
'1':Programming in x1 mode.
8:46:44
8:38:00

< D— —
Console [—6 Errors |J§ Warnings

Configuration | Platform

HOIX:19/19 | £01 4175 | ¥ 20(@3) [EEEE
oln|x| Write2 FleyetL|ct.
WriteA| FailO| L}™, EraseE {CH7F CHA| Programd}Z| HEZEL|CE.

0|0 X| Writel= A|ZH2 40%

2.4. References

http://www.xilinx.com/support/documentation/sw_manuals/xilinx11/pim_p_configure_spi_bpi_through_f
pga.htm
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