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RISC-V 64 H|E FU540 K.E!

HiFive Unleashed 2 E = SiFive 9| 64 H|E RISC-V 20 4 7|7} L& =l Freedom U540 O|
=0 YSLICE O] EEE= 2|SA 7ie E2HEO|H, 8GB DDR4, 32MB QuadSPI Flash,
7|7HH|E o]l ZE, MicroSD FtE7t ZHAEE|0f QUELICE ESHPCI Express(PCle)S X[ &8t
FMC H4E{2} 1/0 SHHESS M 27X HX[E2 HEY &= JASLICE Ol HEQ| e

Lt ZsLct.

HiFive Unleashed(FU540) EE 2|¥

SiFive FU540-C000 FMC Expansion Connector
4+1 RISC-V SoC (Bottom Side)

RJ45 Gigabit
Ethernet

Rev AQO:

~# HiFive

0 Unleashed

MicroSD Card

Fan Connector DDR Memory

DIP Switches

JTAG Connector

Power Button
4 User LEDs
090 00
00 00 0 (<]
s oo ono Power LED

MicroUSB 1 0%, 0% o% oo

AN EERL]
Connector 12V DC Power Jack

USB to 2x10 Low Speed 10 2x20 Low Speed 1O
JTAG/Serial Expansion Connector Expansion Connector
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3. HARIKISE RF AR Z UM 25 1 2| YEf7L E| =5 gL|Ct. oA 5tH MSEL 0] 1111

2 E|0{ M Default Boot Mode 7} ElL|LC},

900 900 900
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CEo Default Boot Mode
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Power is connected:
Fan is spinning
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H 3

OrO|2 2 USB 70| =& S50 115200bps 2| A|2|E 2£0| SEt & HMX|7F Al2[E 2&0

Z2EL|C}. Ot=22] openocd 2 EH| AF2E|= JTAG & 20| Alatigh 4= QI&LICE.

Of 27tEl= 9F 20 X7} X|LIH 2|52 REI0] ELt1 LED 7+ ZH2H0|7]| A|ZHehL|Ct.
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Linux has booted
(can take up to 30s)
LED blinks heartbeat
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FU540 HE AlsHisl7]

HiFive FU540 E= = A|2[¥ 1t 0|Hull(ssh)S £510] Of2{7IX| A& ZAS & 4= QEL|CY

Al2[ZH2 ssh 0O HISHM £ 7t 2|22 ssh AHES HERLICEH

ra
rio

O Q7= 2RI Em o|E{Lllof| AZE IP £A4E DHCP 2 7HX| 11 210 ssh AH{ 7t A|ZHEIL|CE,

Z

AC A= 70:b3:d5:92:FX:XX O] X:XX = HEQ| A|2|Y HSE 16 ZIL 2 HBESE ZHIL|CY

SAEHE hifiveu 0|1 root AH2X} A|’H | &S = sifive RILICT.

FU540 2 A dlE Ol M¥]

HiFive FU540 2A(REZ, )&= 2|52 2EE(Ubuntu 16.04) SE0|A 7St HAE

ERAELICE HA 2|54 LER0 CHE2 22 I |XSS 2X] L.

L EPAR=FY

$ sudo apt-get install autoconf automake autotools-dev bc bison '\
build-essential curl flex gawk gdisk git gperf libgmp-dev'\
libmpc-dev libmpfr-dev libncurses-dev libssl-dev libtool \

patchutils python screen texinfo unzip zlib1g-dev
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o e
CI22E 51|
2le| 7| X| dX|7} 2tz =™, T2 2 20| freedom-u-sdk 2 CHR2 2E SfL|CE
freedom-u-sdk CI22E
$ git clone https://github.com/sifive/freedom-u-sdk.git
$ cd freedom-u-sdk
$ git submodule update --init --recursive
0| U2 HESRZ =0 [2tA 30 20M 60 2F = A2 EL|CH 2|2 2ol OtF 2| =[H
CtS 1t 20| freedom-u-sdk ZZ20f| ItAUSO| CHRZE £|0] MEE| Q&L
freedom-u-sdk Io}Q 2| AE
jungjaejoon@HP7100U:~/Projects/risc-v/freedom-u-sdk$ 11
total 76
drwxr-xr-x 12 jungjaejoon jungjaejoon 4096 2& 25 17:43 ./
drwxrwxr-x 8 jungjaejoon jungjaejoon 4096 2& 25 17:43 ../
drwxr-xr-x 3 jungjaejoon jungjaejoon 4096 2& 25 17:43 bsp/
drwxr-xr-x 13 jungjaejoon jungjaejoon 4096 2& 25 17:59 buildroot/
drwxr-xr-x 2 jungjaejoon jungjaejoon 4096 2& 25 17:43 conf/
drwxr-xr-x 9 jungjaejoon jungjaejoon 4096 2& 25 18:40 .git/
-rw-r--r-- 1 jungjaejoon jungjaejoon 31 23 25 17:43 .gitignore
-rw-r--r-- 1 jungjaejoon jungjaejoon 657 2& 25 17:43 .gitmodules
drwxr-xr-x 24 jungjaejoon jungjaejoon 4096 2& 25 18:40 linux/
-rw-r--r-- 1 jungjaejoon jungjaejoon 8764 2& 25 17:43 Makefile
-rw-r--r-- 1 jungjaejoon jungjaejoon 2169 2& 25 17:43 README.md
drwxr-xr-x 4 jungjaejoon jungjaejoon 4096 2& 25 18:00 riscv-fesvr/
drwxr-xr-x 12 jungjaejoon jungjaejoon 4096 2& 25 18:00 riscv-gnu-
toolchain/
drwxr-xr-x 9 jungjaejoon jungjaejoon 4096 23 25 18:31 riscv-isa-sim/
drwxr-xr-x 9 jungjaejoon jungjaejoon 4096 2& 25 18:31 riscv-pk/
drwxr-xr-x 45 jungjaejoon jungjaejoon 4096 2 & 25 18:31 riscv-gemu/
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-rw-r--r-- 1 jungjaejoon jungjaejoon 419 2& 25 17:43 .travis.yml

WLSH|

O[F| ¢lo] 22 MASS Ch31 Z2 FI2E USSEE SHUSLICH.

freedom-u-sdk 2 E35}7|

S unset RISCV

S make

Qo UE X2 AFE S0 w2hA] Xto| 7t UX|TH of2] A|ZH0| AZILICE ZA| 2E TS0
CtS2ot 22 @F HIMX[7} LIEHE & JUELICE

23 HMIX|

autoreconf:

/home/jungjaejoon/Projects/risc-v/freedom-u-sdk/work/buildroot_initramfs/
host/usr/bin/automake failed with exit status: 255
package/pkg-generic.mk:185: recipe for target
'/home/jungjaejoon/Projects/risc-v/freedom-u-sdk/work/buildroot_initramfs/
build/libtirpc-1.0.1/.stamp_configured' failed

make[1]: ***
[/home/jungjaejoon/Projects/risc-v/freedom-u-sdk/work/buildroot_initramfs/
build/libtirpc-1.0.1/.stamp_configured] Error 1

make[1]: Leaving directory '/home/jungjaejoon/Projects/risc-v/freedom-u-
sdk/buildroot’

Makefile:90: recipe for target '/home/jungjaejoon/Projects/risc-v/freedom-
u-sdk/work/buildroot_initramfs/images/rootfs.tar' failed

make: ***
[/home/jungjaejoon/Projects/risc-v/freedom-u-sdk/work/buildroot_initramfs/
images/rootfs.tar] Error 2
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2225 16.04 HENM HAE EA7| 20 LEF 18.04 HTO|AN HESHA| £|™

QLRI LIER &= ASLICE AE{Uof| M ZAls EH 2|t 22 2F WE0| B &[1 JAFLICE

27t HY MY
$ cd ./buildroot
$ git checkout sifive

$ make -j4

/* 2EEHE Olw7t LEILE MEStD Lot ofzf B Al */

flet Zo| otH o|Ho| TEE[H WEO| AL ZEEO Ch3a 20| 2AZELICE.

/* 0|M MEF  xy

This image has been generated for an ISA of rv64imafdc and an ABI of 1lp64d
Find the image in work/bbl.bin, which should be written to a boot partition

To completely erase, reformat, and program a disk sdX, run:
sudo make DISK=/dev/sdX format-boot-loader
. you will need gdisk and e2fsprogs installed
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UC = MASS CS0F 20| work 220 A &olet & JSLICH bblbin IIY2 EEZEHQE H'E

O|O|X|, RE mIUA|AHIO| 20| AT MAR/LICE buildroot_initramfs_sysroot ZZ20|= 2|54

=
ne
=
>
134
=
e
fuin
o
0

&LICt. O] YU S0| SD 7t=0f| &X| EL|Ct.

jungjaejoon@HP7100U:~/Projects/risc-v/freedom-u-sdk$ 11 work/
total 63540

drwxr-xr-x 7 jungjaejoon jungjaejoon 4096 28 26 14:12 ./
drwxr-xr-x 17 jungjaejoon jungjaejoon 4096 23 26 12:17 ../

-rwxr-xr-x 1 jungjaejoon jungjaejoon 16771572 2 & 26 14:12 bbl.bin*
-rw-r--r-- 1 jungjaejoon jungjaejoon 50314716 2& 26 14:12 bbl.hex

drwxr-xr-x 6 jungjaejoon jungjaejoon 4096 2& 26 13:49
buildroot_initramfs/

drwxr-xr-x 16 jungjaejoon jungjaejoon 4096 28 26 14:02
buildroot_initramfs_sysroot/

drwxr-xr-x 22 jungjaejoon jungjaejoon 4096 28 26 14:12 linux/
drwxr-xr-x 9 jungjaejoon jungjaejoon 4096 28 26 12:49 riscv-gnu-
toolchain/

drwxr-xr-x 2 jungjaejoon jungjaejoon 12288 2 ¥ 26 14:12 riscv-pk/

X517

9l0fl M WEBH 0|0 K| S OFO| 32 SD FHE0H| AX|5}7| 98 M, OI0| 22 SD FHE2 SEE PC USB
ZEof AR Tt 20| 2l4lE

X ID ot MZ=AL HEE =olgtLct.

susb HHOZ EX| ID &l

root@HP7100U:/home/jungjaejoon# lsusb

Bus 002 Device 001: ID 1d6b:0003 Linux Foundation 3.0 root hub
Bus 001 Device 005: ID 04f2:b5d5 Chicony Electronics Co., Ltd
Bus 001 Device 004: ID 8087:0aa7 Intel Corp.

HEH 23| (www.kernel.bz) MXHZ=(rgbi3307@nate.com)
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Bus 001 Device 003: ID 0458:00dc KYE Systems Corp. (Mouse Systems)

Bus 001 Device 002: ID 0c45:7616 Microdia

Bus 001 Device 008: ID 048d:1336 Integrated Technology Express, Inc. SD/MMC
Cardreader

Bus 001 Device 001: ID 1d6b:0002 Linux Foundation 2.0 root hub

20l M “Integrated Technology Express, Inc. SD/MMC Cardreader” 7t X7} Z+st 00|32
SD 7tE 2| 7|2| X[ QlA ™E LT},
ount 3HOE OIO|3E SD 7IE0|| M2 & U= HK| EH(/dev/sdb)2

m
SfolgtL|CE O] = EF2 2|52 BRI AXIE PC2HE0| W2t THEA| LIEFE & ASLICH.

mount HHOZ x| E =tol

root@HP7100U: /home/jungjaejoon# mount

/dev/sdb1 on /media/jungjaejoon/CANAKIT type vfat

(rw, nosuid, nodev, relatime, uid=1000, gid=1000, fmask=0022, dmask=0022, codepage=
437,1iocharset=1s08859-1, shortname=mixed, showexec, utf8, flush, errors=remount-
ro, uhelper=udisks2

O[%| O{O| 2 SD =) THEIM HEES HAotD s A SHABLICE (252 root

AZoM HF S HAYLICL) HXA ChS1 20| gdisk BF S HARLICH

gdisk 3 A

root@HP7100U: /home/jungjaejoon# gdisk /dev/sdb
GPT fdisk (gdisk) version 1.0.3

Partition table scan:
MBR: MBR only
BSD: not present
APM: not present
GPT: not present

HEH 23| (www.kernel.bz) MXHZ=(rgbi3307@nate.com)
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EE R I R I O L R R I I R I R I R I S S I O R O R R R

Found invalid GPT and valid MBR; converting MBR to GPT format
in memory. THIS OPERATION IS POTENTIALLY DESTRUCTIVE! Exit by
typing 'q' if you don't want to convert your MBR partitions
to GPT format!

EE R R R I I R R R I I R R R R O I R

Command (? for help): p

Disk /dev/sdb: 15523840 sectors, 7.4 GiB

Model: Storage Device

Sector size (logical/physical): 512/512 bytes

Disk identifier (GUID): BE34B56A-2439-4BD5-9F1E-156AAC1C6B69
Partition table holds up to 128 entries

Main partition table begins at sector 2 and ends at sector 33
First usable sector is 34, last usable sector is 15523806
Partitions will be aligned on 2048-sector boundaries

Total free space is 189890 sectors (92.7 MiB)

Number Start (sector) End (sector) Size Code Name
1 8192 15342074 7.3 GiB @700 Microsoft basic
data

Command (? for help):

oM Command BE ZEZE0] ? E Y5t FHO| =S 2AAURLICE

Command (? for help): ?

back up GPT data to a file

change a partition's name

delete a partition

show detailed information on a partition

list known partition types

add a new partition

create a new empty GUID partition table (GPT)
print the partition table

quit without saving changes

recovery and transformation options (experts only)
sort partitions

change a partition's type code

verify disk

write table to disk and exit

extra functionality (experts only)

X =< tw 35T O S HHQOOT
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? print this menu

Il M Command B ZEZE0 d S Y=ot0] 7|20 ZRHstL U= THE[MES AFR|BfLICE

[

d
2ILtE, Command 33 ZEZE0]| p £ I=610{ 00|22 SD 7t=0| ME|M HE S THA|

gt
o
ok

fLIC &2 TXb=8GB 27|2| OH0|2 2 SD 7tEE AFERS LI

Command (? for help): p

Disk /dev/sdb: 15523840 sectors, 7.4 GiB

Model: Storage Device

Sector size (logical/physical): 512/512 bytes

Disk identifier (GUID): BE34B56A-2439-4BD5-9F1E-156AAC1C6B69
Partition table holds up to 128 entries

Main partition table begins at sector 2 and ends at sector 33
First usable sector is 34, last usable sector is 15523806
Partitions will be aligned on 2048-sector boundaries

Total free space is 15523773 sectors (7.4 GiB)

Number Start (sector) End (sector) Size Code Name

Command (? for help):

OfX|, CtE21t 20| 8 ZEZE0| o 2 Y=ol 2= ME[HSS X[ MEFL MBR IHE[HS

Command (? for help): o
This option deletes all partitions and creates a new protective MBR.
Proceed? (Y/N): Y

misls,

glo
fjo

YIoto] AUt HEHE MIete S= LI

w

Command (? for help): w

Final checks complete. About to write GPT data. THIS WILL OVERWRITE
EXISTING

PARTITIONS!!

Do you want to proceed? (Y/N): Y

HEH 23| (www.kernel.bz) MXHZ=(rgbi3307@nate.com)
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OK; writing new GUID partition table (GPT) to /dev/sdb.
The operation has completed successfully.

?let Z0| SD 7t=9| mE|M A 20| OfF 2| =|H, ChZ 2t 20| R E O|0|X[SS SD 7t=0 #E=

IS ALt

SD 7[=0f| WE o[O|X] A7)

$ sudo make DISK=/dev/sdb format-boot-loader

do
10

H
o

o
fujo

Aole, CH Tt 20| SD FHE0] MU THE|MO|s REZC 47+ RETAN AHO]

1 [

Rl
oA

Ve[ SR DHE[ MOl = 2lSA OFY A|ARI0| OF2 E &L

sgdisk --clear
\

--new=1:2048:67583 --change-name=1:bootloader --typecode=1:2E54B353-
1271-4842-806F-E436D6AF6985 \

--new=2:264192: --change-name=2:root --typecode=2:0FC63DAF -
8483-4772-8E79-3D69D8477DE4 \
/dev/sdb

Setting name!

partNum is ©

Setting name!

partNum is 1

The operation has completed successfully.

Error: Could not find bootloader partition for /dev/sdb
Makefile:229: recipe for target 'format-boot-loader' failed
make: *** [format-boot-loader] Error 1

3t 2|2 ZH0| “Error: Could not find bootloader partition for /dev/sdb” 2F HIM|X| 7}
LIEILIH SD FHE 2| IHE|M & 2 2F Makefile 2| format-boot-loader A3 AT ZIEJ} SHIZX|

2 Z YLct. o] ZH|oil chsl M= of2H2 SiFive & FALO|E0]| SHEM S AHSI D AUSLICEH
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1%

SDO| REZH, A2, FE mjA A|AH HX| 20| OtF2| EJSLICt. OlX|, SD 7H=Z FU540

ERZU HEof &5t HEISHEE St ELIT.

Ot0|2 2 SD 7t= 5 FUS540 Ef IR =0f| FHAS D M A|X| S HH CH2a 22 F& HIMIX| 7t

AE2|E 2&0f SHEHM REELCH 28 AZH2 2F20~30 2 HE 49 ELIC

HEl HMIX|

SiFive FSBL: 2018-03-20
HiFive-U serial #: 00000316
bbl loader

SIFIVE, INC.

5555555555555555555555555
5555 5555
5555 5555
5555 5555
5555 5555555555555555555555
5555 555555555555555555555555
5555 5555
5555 5555
5555 5555
5555555555555555555555555555 55555
55555 555555555 55555
55555 55555 55555
55555 5 55555
55555 55555
55555 55555
55555 55555
55555 55555

HEH 23| (www.kernel.bz) MXHZ=(rgbi3307@nate.com)

17 /18



RISC-V 64 HE FU540 Xdut SDKEE
FU540 42 4E 9 4%

55555 55555
555555555
55555
5

SiFive RISC-V Coreplex

/** BZ M xx/
Starting logging: OK

Starting mdev...

[ 1.096439] mmcO: host does not support reading read-only switch,
assuming write-enable

[ 1.103701] mmc@: new SDHC card on SPI

[ 1.107780] mmcblk@: mmcO:0000 SLO8G 7.40 GiB

[ 1.138922] mmcblkO: pl p2

sort: /sys/devices/platform/Fixed: No such file or directory
modprobe: can't change directory to '/lib/modules': No such file or
directory

Initializing random number generator... done.

Starting network. ..

udhcpc (v1.24.2) started

Sending discover...

[ 3.558223] mach 10090000.ethernet eth®: link up (100/Full)
Sending discover...

Sending discover...

No lease, failing

Starting dropbear sshd: OK

Welcome to Buildroot
buildroot login:

buildroot login: ZTEXEJ} LIEILIH AL X} OFO|C| = root 2 AU StD A= = sifive 2 242510

i)
Ar
[>
(0]
o
2
ujn
>
o
Ot
2
2
i)
N
Ral
12
1%
fuot
4>
30
rr
riot
oX
o
H
$Q
o>
r-
Iul
o
>
)
(Vp]
8)
<
(o))
D
=
[m
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