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1 Introduction

This document describes step by step the programming procedure for
Multifunctional Unit (MFU) module.

Some of the steps described in the CommonModulesProgrammingProcedure
document are valid also here, but please note that they are not enough.
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2 Steps

1. Connect USB Blaster cable to the JTAG connector.
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2. Open Quartus Programmer tool(quartus_pgmw.exe); it is located in the Altera
installation folder (altera\13.1\quartus\ bin).

T Quartus 1 64-8it Programier - [Chamiodr IR e ¥ oo AEE v aal v e e . Wl 0

Search altera.com @

Fle Edit View Processng Tools Window Help 5

3, Hardware Setup...| UsB-Blaster [LIS8-0] Mode: |ITAG - Progress:

[T Enable real-time ISP to alow background programming (for MAX I and MAX V devices)

File Device Chedksum  Usercode  Program/  Verify

& Blank-  Examine  Security Erase ISP
@t Start Configure Check Bit cl

LAMP

1‘ i Stop

Deletes

(3 Add Fie...

N Charige Flle
b Chanige File...

il Save File
[ Add Device....
i up

J pown

B A A @ T s> v

Type ID Message

S x|

Messages

il
=\ _System /\ Processing /

3. Check if the programming modality is JTAG, otherwise select it.

FEE v NEE ' ' w

S —
Mode: |ITAG -
Program) Verify Blank- Examine Security Erase ISP
Configure Ched: Bit CLAMP

4. Push Add File... button and select the firmware file with .jic as extension. Below
there is, only as example, the ICM Firmware file selected. Please select the
appropriate file compliant with the FPGA to configure.

.
Wp Quartus 11 64-it Programmer - [ChainLedf® =~ & .o e . AR

File Edit View Processing Tools  Window Help §)

i i R

|~] Enable real-time ISP to allow background programmirig {for MAX II and MAX V devices)

File

Pl Start
znones /. \

il stop
] ahis D:/ACU_SystemTest/Jilich/FirmwaresandMaore/ICM/ACU_ICM_FandA_Rel T 155545 D_2903 1?_V_?_U_H_dr0d®

. Delete

[, add File...
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NOTE!: There are two MFU firmware versions available, one for the so called
Legacy Edition (LE) and one for the Second Edition (SE). Pay much more
attention in the file selection.

5. Check the second from the top Program/Configure check box; the first will be
automatically checked.

T L ==

Search altera.com @

Mode; [JTAG b Progress: ]
~ S~
Device Chedksum sercode Program; Werify Blank- Examing
Configure Chedk
EP3C55 002F3EGE FFFFFFFF ¥

6. Push Start button and wait fill the progress bar reaches the 100% and the
Successful label appears in it (as in the picture below).

Search albera.com ®

Mode: IJTAG - Progress: mﬂ%(ﬁm@ﬂ- ‘

7. Power OFF and ON the board in order to start the new downloaded Firmware.
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8. Copy and paste the following to files provided by the designer in the nios2eds
folder (altera\13.1\ nios2eds).

a. prog_mfu.sh

b. <MFU Flash File Name>.flash

In the example below the flash file name is
MFU_Flash_cfi_flash_ABC_FAC_APP_Time_15_27_14_Date_29_03_2017.flash

( - ESNEES)

| 5| Documents TO00Z_Date 24...

@Uw| « altera b 131 » nios2eds » ~ | 42 || Search nias2eds o
Organize = [af Open = New folder E~- 0 @
w4y Favorites Hamju...,_..u
B Decktop L sdk2
& Downloads | || =opc_builder i
i+ Recent Places  |* | | bash.exe.stackdump
|| librangipe
3 Libraries M MFU_Flash_cfi_flash_ABC_FAC_APP_Time 15_27 14 Date 29 03, =

o Music

[=] Pictures

=|| Subversion

E Yideos _Mﬁnu#ﬁpr Flach ~fi 'Fllnr.h flach
- ] I

o 4 prog mfu.sh Date modified: 8/1/2017 10:14 AM
— 5H File Size: 193 KB
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9.

Double click the Nios I Command Shell.bat file. An extra window DOS style
should be automatically opened as shown below.

A TEE T T " T
ill b Computer » System (C:) » alters » 131 » niosZeds »
e — —

i [l 74 Diciasi P

M': fecygdrive/c/altera/13.1/nios2eds

Altera Mios2 Command Shell [GCC 41

Sgsiroot (VWWinFi | | version.ptf 10/24/2013 8:07 PM  PTF File

10. Type ./prog_mfu.sh and press enter.

Altera Nios2 Command Shell [GCC 41
Uerzion 13.1. Build 162

s+ sprog_mfu.sh

B8 /cygdrive/c/altera/13.1/nios2eds | (S
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11. Check if the programming action is successfully over as in the pictures below.

- ——
BN /cygdrive/c/altera/13.1/nios2eds Lo |

Altera Mios2 Command Shell [GCC 41

m

¢ ./prog mfu.sh

lUzing cahle "USB- Blaﬂter [USB-B1", device 1, instance BxB8
Resetting and pauwusing target processor: 0K

Reading System ID at address BxBO6BASZ2A: verified
Checksums took B.1s

Erasze not reguired

Programmed 7TB5KB in 12.7= <61 .8KB-s2

Device contents checksummed OK

Starting processor at reset vector (AxBA200800>

G

12. Power OFF and ON the board in order to start the new downloaded software.
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13. Connect a USB cable to the MFU front port and wait fill the USB device is
correctly recognized by Windows operating system.

0.000A  0.000A

=
e, YOur device is ready to use % %nn
o 7=t Device driversoftware installed suecessfufly. |
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14. Open FT_Prog software tool. If it is not installed on your PC, download it from
the FTDI web page (http://www.ftdichip.com)

i EEFROM | & FLASH ROM
FILE DEVICES  HELP
OEHSR- L7 A L7

Device Tree Property Yalue

15. Click on magnifying glass symbol and what you should get is the following:

i EEPROM | % FLASH ROM
FILE DEVICES HELP

NEHSR-P .7 B2 (7]
Device Tree Property Yalue
Eﬂﬁb Device: 0 [Loc 1D:0x0] Chip Type: FT245R"
== FT EEPROM Vendor |D: 0x0403
=) Chip Details Product 1D 0x6001
=9 USB Device Descriptor Product Desc: FT245R USB FIFD'
/= USB Config Descriptor Serial Number: ATOOPIFS
'-j;f]'sp USB String Descriptors Manufacturer Desc: FTOI
= Hardware Specific Location 1D 0x0
EEPROM Type: 83C56 EEFPROM
| |
Property
i FTDI Device
The connected FTDI device, the treeview gives a representation
ofthe EEPROM contents. Expand for more detail.

10
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16.Right click on FT EEPROM (left side of the window) and select Apply
Template/From File

4 EEPROM | % FLASH ROM

FILE DEVICES HELP

Device Tree Property |Va|ue
EI“'_E,P Device: 0 [Loc [D:0x0] Chip Type: ‘FT245R"
a ;’% Save As Template ndn;l ll:ln gxgggj
. cciu : ¥
EI=p USBD | ApplyTemplate > |5 FromFile | [
@=p USBC! & pe scan Device B s ATOOPYFS
[ =p USH 5t ) i ;
7 nufacturer Desc; FTCH
L Fardi '?@ Cycle Port
& b , cation IO 0x0
47 Prograrn Device
: -PROM Type: 93C5H6 EEFPROM
¥ Erase Device
Close Device i
Property
FT EEPROM

Structural representation of the contents of the EEFPROM of an
FTDI device,

Mavira Motnnt

11
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17. In the folder SVN\ CODEWork\lib\ FTDI_FTProg , select USB_FT245R_ACU.xml file.

Please double check if some USB-Blaster devices are connected to the PC. In
that case disconnect them.

4 EEPROM | &> FLASH ROM
FILE DEVICES HELP

OEFHS- P~ =2 7]
Device Tree Property Value
E|i\_f-ﬂb Device: 0 [Loc [D:0x0] Chip Type: ‘FT245R’
= = FT EEPROM Viendor I0: 0x0403

i=p Chip Details Product ID: 0x6001

el = USB Device Descriptor Product Desc: ‘GSIACU SYSTEM

t =5 USB Config Descriptor Serial Number, GSIACU

&= USB String Dj o .

: : i

= ‘apd Operation Successful

H=p Hardware Spg = FEraton sicoes — E

@ The ternplate was successfully applied.

Cdeiimbiirm]l remmern s nmdmbinem s dlmen mnembreban bl TR aF e

12
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18. Right click on FT EEPROM again, but this time select Program Device

W@ FTDI- FT Prog - Device: 0 [Loc 1D:0x0]

FTDI device.

Structural representation of the contents of the EEPROM of an

" EEFROM | % FLASH ROM
FILE DEVICES  HELP
| | Device Tree Property Yalue
E.'fgb Device: 0 [Loc [D:0x0] Chip Type: FT245R"
E1-_PE§FQ : 5' A TS Vendor ID: 0x0403
=y Ch Product ID: 0x6001
=p US Apply Template b | booguct Desc 'GSIACU SYSTEM
B US 0 Re-Scan Device Serial Number GSHHACU
m=p U3 P, CyclePort Manufacturer Desc: 'GSI
i =p Ha o
| s - Location 1D: O
4 Program Device
EEPROM Type: 93C56 EEPROM
¥  Erase Device
Close Device
Property
FT EEPROM

19. After a while click again on the magnifying glass symbol and check if the
software window looks like the one below.

—

s i ™
@ FT0I- FT Prog - Device: 0 [Loc ID:0x0] . = | = =
i@ EEPROM | % FLASH ROM
FILE DEVICES  HELP
OEH=S- P s @ @
Device Tree Propery Yalue
aﬁ_’&b Device: 0 [Loc 1D:0x0] Chip Type: FT245R"
==p FT EEPROM Vendor 1D: 0x0403
/= Chip Details Product ID: 0x6001
& =p USB Device Descriptar Product Desc: ‘GSIACU SYSTEM
e = USB Config Descriptor Serial Number: GSIACU
E'zb USB String Descriptors Manufacturer Desc; ‘Gl
= Hardware Specific Location 1D: 0x0
EEFRCM Type: 93C56 EEPROM

20. Close the FT Program software tool and power OFF and ON the board in order

to restart the chip configuration.

13
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21. Open HTerm.exe program and click the connect button. In the Input control
window check if the connection is really establish (a blue rectangle should be
displayed). NOTE!: the port can be different of COM66

File Options View Help

Port COMES + [R] Baud 11520  + Datas | stop[1 *| Parity [Nore  ~| [CICTS Flow control

™ 3 () | | I ] I —F
 (Gomrmmnes ) W s o Flon | [somapn =] Cowesr o

i_semmaww B[ Recerved pata |

.Aumscroﬂ Dshow errors | i

1 5 10 15 20 25 30 Fa 40 45 50 55 a0 65 70

File Options View Help

Port COMGE - E Baud 115200 * Data [8 Y] Shop[‘l. VJ Parity [None V] [Tl eTs Flow contral

o 9 [pest) | v B (G| com 0 8 [poe )| et ) 5
 (Gommmed) |} Bt e Do 1 [} oot ]| e i

Sequence Overview x Jﬁ|

[¥] Autoseroll ] Show errors |

E 5 10 15 20 25 30 35 47 45 50 55 a0 65 70

Selection (-
Input control =
Input options

| [Vl asdi [“Hex [TDec [Bin |Sendonenter None Y] | ISmdﬁ}eI |
Type [AsC = l | Asend

22. Right click in the Sequence Overview window and select Load File...

rmj HTerm 0.8.1beta ﬁ ! ‘

File Options View Help

&
E Fx i ﬂ Reset | Tx 9
- [Georrecsved ]} @iasa Clvex [loee Tlam £ 5

.Seinmmt}m-ﬁm o _!—RecewedData |

b < 10 15

MNew File...

i
Load File... [

| i Input options

14
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23. Select hterm_vnc2_boot.hts file in the following directory
SVN\ CODEWork\lib\ HTerm. At this point in the Sequence Overview window,
some line should be displayed at this point.

PrEa= =2k =

HTerm 0.8.1beta
. y 3
File Options- View Help
Disconnect | Port COMS6 v [R] Baud 115200 ~ ~| Parity [None  =| [Z]CTS Flow control

Data [8 +| stopt

Show

Rx Tx chacd

0 | Reset 0 | Reset Count O : 0 | Reset Mewline at |Mone - | ¥
Clear received Ei_ﬂAsdi [[IHex [[pec [ein Save output E] [7] Clear at 0 : Tf;lfeugv

i 05 [¥] Autoscrall ] Show errars

-SEQUEI'TCE O\I'E.I'\I'TEW x

Received Data

hterm_vnc2_boot
MFU_VNCZ in Programmiermodus bis |
MFU_VMC2 in Programmiermodus ab P
MFU_VMC2 in Programmiermodus ab I
MFU_VMNCZ in Programmiermodus ab !
MFU_VNCZ in Programmiermodus ab !

1 5 10 sl 20 25 3n 35 40 45 50 ) a0 65

Selection (-}
24. Double click on the last one and check if the system received the command
correctly. In order to do that there are two ways (both to check):

a. The Received Data has to be o00aFFa
b. The system should be ready to receive some data.

#
oo HTerm 0.8.1beta

W eeeeoes

- .
File Options View Help
Disconnect | Port COMSS v |r | Baud 115200 v Datz |8 v| swp |1 v| Pparity [Nore  w| [C]CTS Flow control
:ER]( T | Reset Tx 18 | Reset :ECount o : 0 | Reset :ENewIirle at |Mone v| [ fh};:
. [@asci [[Hex [Cpec [C]Bin I;I [[dearat 0O : Neg‘l;";f'f\ 0 ‘ [¥] Autoscroll [ Show errors ,h:
Seguence Overview b4 lReOe'lved Data
hterm_vnc2_boot I ]
MFU_VMNC2 in Programmiermodus bis | ]I':G & DSFFD S i i = & i S = A 55 3 e
MFU_VMNCZ2 in Programmiermodus ab !
MFU_VMNC2 in Programmiermodus ab !
MFU_VNC2 in Programmiermodus ab !
MFL_VNCZ in Programmiermodus ab
Selection {-)

15
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| i Wﬂlw

25.Click Send file and select V2DAP_V202_SP2 R1.rom file in the folder
SVN\ CODEWork\ prj\ Vinculumli\ V2DAP\ Release.

26. Click the Start button and wait until all bytes are sent.

27. During the data sending, please check also in the TFT display the data transfer
evolution.

16
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Imitialize UART

oet WMG2 into boot mode
YNCE synchron zed
| MaTting for ftlash ROM data
Expected data bytes: 2162082
ﬁgggrammi na NG

Resatting WNG2

28. Close HTerm software tool and power OFF and ON the board in order to
restart the chip configuration.

17
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3

1.

COMMON PROBLEMS DURING THE FW DOWLOADING:

If pushing the Sfart button has no effect, please check if the USB Blaster
hardware is recognized by the Quartus programmer. If not, No Hardware
Selected should be displayed on the upper window side near to the
Hardware Setup button as shown below.

Ay Quartus I 64-Bit Programmer - [Chainlcdfl -

File Edit WView Processing Tools Window Help =

[_;,, Hardware Setup.. l Mo Hardware

["] Enable real-time ISP to allow background programming (for MAX IT and MAX V devices)

File Dievice Chedksum ser

il Start

In this case check first of all if the USB Blaster and cable are connected to the
PC, after that click the Hardware Setup button.

r ; B
-.ﬁ Hardware Setup ﬁ

Hardware Settings | JTAG Settings |

Select a programming hardware setup to use when programming devices, This programming
hardware setup applies only to the current programmer windaow,

Currently selected hardware: IL.ISE—Blaster [UsB-0] b ]

Available hardware items

Hardware Server Port Add Hardware.., ]

IISE-Blaster Local USE-0

Remove Hardware

[

In the Currently selected list select USB-Blaster as shown above, click the Close
button and try again to program the FPGA.

18
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2. If the progress bar becomes red and inside it is written Failed, the causes can
be several. Below there are reported the two most common:

a. The wrong .jic file is selected and for this reason there is no matching
between the FPGA Hardware and Firmware.
b. The EPCS memory is broken or defective.

In these cases, please contact the supervisor.

T N

- o | = [ S
Search altera, co @
Maode: !JTAG - Progress: I ! 27%: (Failed) ]

3. If after launching ./prog_mfu.sh in the Nios Il Command Shell window, the
program takes too much time to finish or the ending message is Program
failed, press ctrl-C and launch again ./prog_mfu.sh.

y prog_mfu.sh
g cable "USB-Blas y rwice instance BxB8

stem | t-r'u_‘h
nmedsread 7HBKE
d 648kE in 2808.6=
'rogram failed
Leaving target processor paused

4. If the message after the programming action is like the one below, it means
that the NIOSII software was already loaded into the system.

i
y <Sprog_mfu.gzh
J=i cable "USH- ic inztance BxBB
ting 2 (
verified

: requived
. oK

et vector (@x00200800)

5. If in the step number 21it is not possible to establish a communication, please
follow the steps below:

Close HTerm

Disconnect and connect the USB cable

Open Hterm software tool again

Press the Reset button near to the connection one.

0000

19
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e. Follow again the step number 21.

20



