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Tr o IN—#REREL TexStickBridgeEDE2-1157/KR—F MGPIO &KL T
T

ELDEHEISDOVDTIILUTORDKRIZLET

exStickBridge DE2-115

VDD(Pmod12%) GPIOM3.3V

6ND(Pmod11) GPIOMGND | bl i &

INIT_FPGA_X(Pmod10%) |GPIO[S] Tl

RST_X(Pmod9%) GPIO[7] = - 5\
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UTDI774IL%ERANT, exStickBridge DENEFIREIEITLNVET
- exStickBridge_v05.bit.zip

- MieruSys10.sof.zip

- UDP_Client_v01.jar

- DesignCon_SDK.1.1.1.1gz

LRIFANITHIETHTAD IR I7AILIELU T DBYTY
- MieruSys10.zip (Aletra Quartus 13.17082 1K)
- UDP_Client_v01.zip (EclipseZ BTz Ih)
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DesignCon_SDK1.1.1.zip#REALFET

bin/alteraT4LIRIICHDHUT DI 74 )L%E ., UDP_Client_v0l.jarEELCT
ALORJICESET
310sortb12.bin, 320mmb512.bin, 330stencil512.bin, 340spath512.bin

- UTOaATURT. 4007 F7)%=IBERETLET,

% java -cp UDP_Client_vO01.jar jp.ac.utsunomiya.is.UDP_Client 192.168.10.64

e & S =5 5
LLelBo | 199transfer512.bin BIN KB
vork 4| 310s0rt512.bin BIN KB
vorksp: 4| 320mmS512.bin BIN KB

workspace-2013 |44 330stencil512.bin BIN KB
workspace-ise 4 340spath512.bin 2014/06/03 7:12  BIN J7-7)L 512 KB
workspace-vivado ] UDP_Client_v01.jar 2014/06/03 10:13  Executable Jar 7KB
Xilin
Zedboard_dmastream
o P ELAE
o BRICAN
6 BDES
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- 4DOTTYNIERETIND '
- F77BAAEFICFPGATR—K M E
Bl)EvrENS(JEYrDEHIC
16N\ FDUDP/ Ny R EEE)
- UTOOI 77D
- ToUDP: #{ELF-T—%
- FromUDP: Z2{ELf-T—4
- UDPBIEDIS—HENIERT SIC
[%. 199transferb12.binZ {# FA ] &E

- FPGALDOTOTS LA, T—R45E
HBoTr—3eT%. PCI-JEUiT
- 2DFY199transferb12 bind %

F256KB(199transfer.dat)é&
FromUDP.binh\—% ¥ 5159

% java -cp UDP_Client_vO01.jar
jp-ac.utsunomiya.is.UDP_Client 192.168.10.64

199transferb512.bin
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Contest UART D E#H

contest UART avalon interface
- 70455.L0—4%—%UART TXIZxL Tavalon/SX&EDinterfacelZ#i5
memory access
- EYa—)LAlEmemory aceessEEH>TWVASAT AT S LA—4 —EL THEIK
 DEYRET —RDSEEE2D6KBE M T AEVIZEEAHA, FBY2D6kBET—
BAAEN)[ZELS
- char to int
* UART RX%Z8E YD T—XRICLI=£DE32E YD T—4RIZL Tmemory access
Eoa—I)UIZET
- UART RX to char
« DYTILTANSINBUART RXDT—R2%E8EVRDT—RIZE#RT S

mips access
- F—ARIERICMIPSE Ly MR Theepd t, F—4RIEHRIZTNERR
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0x0800_0000 OxOFFF_FFFF SDRAM

1 2

« SDRAM®D 71 (30x0800_0000F M LEAHESD TY A,
)7L AT H A TIEO0x0c00_0000F M oFERALTLVET .
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DEERIEEEICTEALTWSLDZEHEATHELFET.
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- MieruSys10.tar.gz
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L
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1. TACzOrEELTALIMNIEFHRICEDTALINIZERT . 2T
MieruSys11&LEY

2. HFHHRIAERLF-T4LYKM)TQuartus ##2&19 5
3. File -> New Project Wizard%:&iR

1. 7R zIrEEMTED21—I)LE (MieruSys) 12T 4 (RR—UEEH).

% D #%Next

2. Add fileTlXfalfEMMLALY

T INA R4 [&Cyclone IV E EP4CE115F29C7%#:E SN (RR—VEHFEH)

4., EDA toolDE&E TSimulationty—JLEL TModelsimZz EA TLSIEE (&
Format#Verilog HDLIZ9 %

5.  FOMIETIAHILETNextZHL, finishETL K
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FIR IO ODIERK

Name filter TT/\ 1 X & DIxH%E
filteringTZ%

New Project Wizard

Family & Device Settings [page 3 ol\51]
Directory, Name, Top-Level Entity [page 1 of 5]

Select the family and device you want to target for compilatio
IR 5 8 T SIS (Tl e e You can install additional device support with the Install Devices yommand on the Tools menu
|.fcadhomeﬂ<azuya.f2014ProcessorDEs\gnContesh’AItera;’MieruSysll

What is the name of this project? Device family Show¥ 'Available devices' list

MieruSys

Family: [Cyclone IV E E) || e
ame of the top-level design entity for this project? This name is case J

in the design file Devices: |*'-‘~|| Pin count:

i Speed grade:
Use Existing Project Settings Target device pe! g
 Auto device selected by the Fitter Mame filte epdcell5F29
i * Specific device selected in "Available devices' list ¥ Show advanced devices

= Other: n/a

Available devices:

JET Core Voltage User I/Os
@ erace1isFa0c7 |2y

EPACETISFI6CE 1.2V 114480 529 3981312 532
EPACE115F29C8L 1.0V 114480 529 3981312 532
EPACE115F29CaL 1.0V 114480 529 3981312 532
EPACE11SF2917 1.2V 114480 529 3981312 532

EP4CE115F29I18L 1.0V 114480 529 3981312 532

/| |

Memory Bits
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CCTIQsysDU AT LELTmips sysEERLET .
Tools -> QsysTQsysZEEIT 5

(LT QsysTOIRETY . )
File -> Save Tmips_sys&L\ & RTIZEDITTREF
clk_0z&%)yoLT, Edit

- ZITA0MHzEERTE
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QsysDEBNENE VOV I DERTE

5 Qsys
File Edit Swstemn Generate Yiew Tools Help
AT Library 2 - = o[ I system Contents 28 Address Map 2 | Project Settings 52
i
oY X Use [Conn... Mame Diescription Expal u
= B dk_0 Clock Source Clock s
Project = O+ dkiin Clock Input ok “ cluc?(csuurcgurce
L'hg New Comperent... =5 clk_in_reset Reset Input reset Mogaters’ - |
ol- E’Eges el Clock Output [~ Block Diagram || ;| [_Parameters
o Bridges and Acdapters e REselONL ] show signals Clock frequency. K [40000000 |Hz
e
o= Clock and Feset Clock frequency s known
o Configuration & Programming | Ed Reset synch o
L Dsp L eset synchranous edges =

o Embedded Processors e e ]

o= Interface Protocols
o= Memories and Mermaory Control Save | ||j Mierusys11 |v| E
o= Merlin Compaonents B

o= Microcantroller Peripherals
o= Peripherals 1 Do

o PLL
o= Qsys Intercannect

4] I [ 1

Ik_in_reser lk_re:

| mew.. || Ecit. | | Add... |

L. Hierarchy &2 ]

] unsaved
o = File Mame:
o= W= reset _

o Tk clk_0 Files of Type:

—
») |

|mins_sys]
Qs Shetem Files (7 osys) |v|

I09Y DERE

Save || Cancel |

274 ILDRE

The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest 58



SDRAM Controller®iEn

- Library 55 Memories and Memory Controllers->External Memory
Interfaces-> SDRAM Interfaces -> SDRAM Controllerz:#EiRL, Add

- EHEN-WindowTLLTZiRET S
- Data Width: 32 -

SDRAM Controller - new_sdram_contro

SDRAM Controller

- Addr'ess W'dTh n?m altera_avalon_new_sdram_controller

+ Row: 13, Colum: 10 ook Diagram

[ ]=how signals

)
k

: l/MemDrvPrufile |/Timing |

ew_sdram_cantroller_

M

|| Aa idth

|| [ Data widg==_

Bits: =

||[~ Arenitecture

Chip select:
Banks:

o 12 |
olumn; |10

[~ Generic Memory model (simulation only)

[]Include a functional memory madel in the system testbench

Memory Size = 128 MEBEytes

33354432 x 32
1024 MEits

X
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SDRAM Controller® Timingz&k &

- Timing®7&9')v9
- Issue one refresh command every %7.8125us
- Delay after powerupz200us

* FinishiRE2>z&91)v%

SDRAM Controller - new_sdram_controll

=

“ SDRAM Controller

Megaters  2l1EFA_SVAlON_new_sdrar_controller
IE
F rMEmanrnfiIE rTiming

[~ Block Diagram

[ | Show signals 3
B a5 latency ovcles:: o1
ew_sdram_controller_| o 2
@ 2
e Initialization refresh cyles: 2
o Issue one refresh command everny 7 8125 e
o=t Delay after powerup, before initialization 2000 é- s
candu Dwration of refresh command i _rfc): 70.0 | ns
s L Curation of precharge command (t_rg): 120.0 | ns
ACTIWE 1o READ or WRITE delay (t_rcd): |2 0.0 | ns
Arcess time {_acy 5.5 | ns
Wirite recovery time (t_wr, no auto precharge): (14.0 [ ns
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SDRAM Controller®clkBR$R%E

- EfL7=sdram controller® & HijZsdram|ZZ 5 (
new_sdram_controller OLWNSEFID ETEIVOZERLTENSA= 21—
Mi5RenameZER)

- v HIED a—)LhvibclkZFsdram controller®clklZBR#R

- sdram®wireZExportd 5&IIZExportila 4 7LV vY. (Export&%
sdram_wire&, 9 %)

ools Help
] t: System Contents &2 Address Map ¥ | Project Settings &8
e lze [Connecti... Marme Descriptian Export Clock
= B ck_0 Clock Source
A o clk_in Clock Input clk exported
m_, o clk_in_reset Feset Input reset
Clk Clock Qutput Clk_0
— L rEset Feset Output
Y 'w SDRAM Controller
< ki Clock Input dk_0
reset Feset Input [clk]
sl Awalon Memory Mapped Slave [clk]
7 < wire Canduit @
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On-Chip memory®;EN

* Library m5 Memories and Memory Controllers-> On-Chip -> On-Chip
Memory(RAM or ROM)Z:EIRL, Add

- Total Memory Sizex262144L9 %(256k)
- Finishz2)v09 %

- FHiZonchip_memorylZZEE

- onchip_memory®clklZclk_0Dclk&EHTT S

On-Chip Memory (RAM or ROM]) - onchip_mem|

\“(@ On-Chip Memory (RAM or ROM)

Megoton  AllEra_avalon_onchip_memary2

~ Block Diagram E ‘-

Y type
[]show signals Tyne RAM (Writable) | v
anchip_memary2_0 [] Dual-port access
1 o
;| Read During Write Mode:
Block type: ALUTO
Foie = clk_reset Feset Qutput
Data width H"'\ a E sdram SDRAM Controller
Total memory size < 262144 ) [ ytes el . godi Ilnputt ;:I:;_]I]
H L rese eszet Inpu C
- sl Aacalon Mermory Mapped Slave [clk]
%ﬁw i) 7 < C Conduit sdram_wire
i e ~ onchip_memory ’n—Chip Memary (FAM or ROM)
Clock Input clk_D
) =1 Ayralon Memory Mapped Slave [clk1]
resetl Fazat Input [clk1]
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MIPS avalon interfacezComponent& L TE &k

* Project®New ComponentzZERL T, Add

- Component TypeX7 A
- Name, Display NameZ“mips_avalon_interface"&9 %
- GroupZz"My Own IP Core"t9 %

Component Editor - mips_avalon_inte

File Templates

m r Camponent Typoe |/ Files |/PEII’EII‘T'IETEI’S rSignaIs |/|r'ITEI"fElEES |

File Edit Swstem Generate Yiew Toal:  » About Component Type

N
| . | arme: i i ai
3 Ibraw E:E — ﬂ’ E 1 ) m|F:|5_El"u'"a|I:lr'|_|r'|IE Ellh_ |
Dizplay namg: |

%

mips_awvalon_interface
ﬂ Yersion: 1 |
Group: by O IP Carel
[~ | Description: |

Project

H@Tew Component... D Created by | |
Library lcon: |
o= Bricdges 1 Documentation: Title URL

o= Briclges and Adapters
o= Clock and Keset

N

-]
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MIPS avalon interfacezComponent& L TE &k

+  Files#7 A
- (SO TALON)IRIZYITPLUORT Ao OTOS 9N T4 IR
[Z& HMipsCore.vEmips_avalon_interface vEaE—LTHK)

- Synthesis Files&L T, mips_avalon_interface.v&MipsCore vEENNT
% (mips_avalon_interface.vh Top-level File&7gi>TLNS D& FEEE)

- Analyze Synthesis Filesth2>%91)v%

" Component Editor - mips_avalon_interface_hw.tcl*

File Templates

|/ Component Tw(r Files Darameters rSignaIs rlnteﬁaces |
N ————

b About Files

Synthesis Files
These files describe this component's implementation, and will be created when a Quartus Il synthesis model is generated.

The parameters and signals found in the top-level module will be used for this component's parameters and signals.

output Path Source File Twhe @utes
— > mips_avalon_interface.v mips_avalon_interface w Verilog HDL op-level File
;0)#\9\/ MipsCore.v MipsCore w Yerilog HDL -
T7AILON

557][] ’TH - | | Anakyze Synthesis Files | | Create Synthesis File from Signals
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MIPS avalon interfacezComponent& L TE &k

- Sighals?7 A

clock®interfaceMT%ERL T, new Clock Input#EIRL, interface
@b clock_sink&% 5 &1L, Signal TypeZclk&d %

resetDinterfaceM Tz #IRL T, new Reset InputzEiRL,
interfacet@hireset _sinkE%b L5129 5.

Component Type rFiIes rParameters rSignaIs rlnter'races |

b Ahout Sighals

.( Companent Type r Files |’Parameters |/Signals rlmerraces |

b Abpout Signals

otk i CInek Teset MR AF 26 2 [~ [resern L Marne - Interface p—grial Type Wicth : Direction

reset_n new Avalon Memony Mapped Tristate Slave. | a(lreset_n clock cluck‘s_mk clk 1 !nput
avs_s1_address Y “laddress reset_n reset_sink reset_n 1 input
avs_s1_read et 350 S, read avs_s1_address 1 input
avs_s1_write new A¥14 Master write avs_sl_read s1 read 1 input
avs_s1_chipselect new AKI4 Slave. chipselect  [avs_s1_write s1 write 1 input
avs_sl_rea_ddata new Clock Output. .. rea_ddata avs_sl_chipselect s1 chipselect 1 input

avs_sl_writedata new Clock Input... writedata  |avs_sl_readdata 51 readdata EF output
avm_imem_address T e address avs_s1_writedata s1 writedata e input

avm_imem_read Mo LSS Bandad Clack Mt HE avm_imem_address imem address 32 output

. . —_ avm_imem_read imem read 1 output

CIOCk S| nk§]§£ *R L'CL \6]:}? avm_imem_write imem write 1 output
— avm_imem_waitrequest imem waitrequest 1 input
avm_imem_readdata imem readdata 32 input

avm_imem_writedata imem writedata 22 autput

avm_imem_byteenable imem byteenable 4 autput

avm_dmem_address dmem address 32 autput

avm_dmem_read dmem read 1 autput

avm_dmem_write dmem write 1 output
avm_dmem_waitrequest dmem waitrequest 1 input
avm_dmem_readdata dmem readdata ¥ input

avm_dmem_writedata dmem writedata 22 output

avm_dmem_byteenable dmem byteenable 4 autput

coe_led_stall cohduit_end_0 export 1 autput

coe_led_state conduit_end_0 export 4 autput
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MIPS avalon interfacezComponent& L TE &k

Interface27 N
- Remove Interfaces With No Signalsih2 %189
- sl?Associa‘red Clock#clock_sinklZ, Associated ResetZreset_sink
295
- imem, dmem, conduit_end_0® Associated Clock, Associated Reset
HEIFRIZT S
- reset_sinkM Associated Clock#Zclock_sinklZd9 %
Finishih2 &L, RIFTHHNEINEHRDHWindowhH =5, SaveFE S

)
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MIPS avalon interfacezComponent& L TE &k

~ Block Di {1 [ Parameny = -
e : | Adaress unis worDs =] Component Type |/ Files |/ Pararmeters |/ Signals |/ Interfaces
* As ted clock:
Assaciated reset b About Interfaces
1 st i Bits per symbol B |
:*"': | Burstcount units: WORDS ‘v|
T | Expliit address span 0000000000000000DA00 = "s1" (Avalon Mermory Mapped Slave)
. i 2 | Timing
5 setup: |O
| Read wait ,17 .
| irite wait ,07 Name' |S 1 | QUE
% Hold! ,07 .
| s _ﬂ Type: mory Mapped Slave | - |
| AR R Associated Clockfl | clock_sink. \ |v|
i Read latency: |0
i Maimum pending read transactions: X .
i Associated Resefg\/reset_sink |v|

E [_] Burst on burst boundlaries onky

[] Linewrap bursts e |
~ Read Waveforms signments; E
L[] .
‘ Add Imer’fate(ﬂ- | )

Remove Interfaces With No Signalsih#>
[EWindowD TDAHIZHY, V)vo95E
B DFRIZD) v TELRVKREEIZES

4]

)
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MIPS avalon interface% &0

Project®My Own IP CoreMmips_avalon_interfaceZ:#EiRL TAdd

- Finishih2>z&2')v9
mips_avalon_interface®clock_sinkZclk_0® clk& 1%
mips_avalon_interface®imemzonchip_memory®Dsl&izift
mips_avalon_interface®dmemZsdram®sl, onchip_memoryDslé& i

mips_avalon_interface®conduit_end_OMDexportifiz 4 7 LY1)v9L T,
export&zZmips_led&d %

)
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BCHRDFRF

Clk_reset
B sdram

Clk

reset

— .l

< (=]

B onchip_memory

clk 1
1
resetl

=l
— ImMerm
— dmem
= conduit_end_0

Clack_sink.
reset_sink

B mips_avalon_inter...

MIPS avalon interfaceZ &0

F.e
sD
il
F.e
A
0
I
It

i conduit_end_O®Mexport

FE . e

i ps_avalon_interface

Ayralon Memory Mapped Slawe
Ayralon Memory Mapped Master
Ayralon Memory Mapped Master
Conduit

iZlack Input

Feset [nput

=
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contest uart avalon interfacezComponent& L THE

Project®New ComponentZ:ZiRL T, Add
Component TypeZJ A
- Name, Display Name#%"“contest_uart_avalon_interface"&9 %
- Group%"My Own IP Core"t9 %
Files#7
- (FaPzOrTA4LIRNIRICYTZLORT Ao OTAD I T4L IR
[ZHAHAUTDI7AILEIE—LTHL
- contest_uart_avalon_interface.v
* memory_access_module.v
* mips_access_module.v
* system.v
+ definev
- Synthesis Files&L T, define.vEl5t D _EEE4 DD Verilog HOLZ7 A )L
ZzENY % (contest_uart_avalon_interface. v Top-level File&7Zi>T
WD DZEFERR)
- Analyze Synthesis Filesth2>%0')v9

)
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contest uart avalon interfacezComponent& L THE

Signals?7 A

- clock®interfaceMATZ:EIRL T, new Clock InputZ:&EiRL, interface
@b clock_sink&% 5 &1L, Signal TypeZclk&d %

- reset®interfaceM Tz ERL T, new Reset InputzZERL,
interfacet@hireset_sink&% b K529 5.

Interface®7 N
- Remove Interfaces With No Signalsih2 %189
- sl Associated Clock#clock_sinkiZ, Associated ResetZreset sink
295
- ml, conduit_end_0® Associated Clock, Associated Resett, E#kIZF
%
- reset_sink® Associated ClockZclock_sinkl=9 %

Finishih A &L, RETHINEINEHRDSWindowh HT=5, SaveFE S

)
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contest uart avalon interface%&/0

Project®My Own IP CoreNMcontest_uart_avalon_interfacez:#RL T
Add

- FinishiRZ2>%&01)v9
contest_uart_avalon_interface®clock_sinkZclk_O0Mclk&igdx

contest_uart_avalon_interface®mlZmips_avalon_interface®sl,
onchip_memory®Msl, sdram®sl&i&#:

contest_uart_avalon_interface®slZmips_avalon_interface®dmemé&
bt
contest_uart_avalon_interface®conduit_end_O®Mexporti@z4 7 L)
VLT, exportfZexportEd 5

)
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contest uart avalon interfaceZE/0

b M| ED] X

=l CIK_U
clk_in
Cllk_in_reset
Clh
Clk_reset

Bl sdram
Clk
reset
51
Wiy 2

B onchip_memory
clk1
=1
resetl

B mips_avalon_inter...
sl
imetrm
dmerm
concuit_end _0
clock._sink
reset_sink

E contest_uart_avalo..
sl
ml
concuit_end _0
clock._sink
respt <ink

I_IOCK 50uUrce
Clack Input

Feset [nput

Clock Qutput

Feset Qutpur

SORAM Controller

Clock Input

Feset Input

Ayralon Memory Mapped Slawve
Conduit

Cn-Chip Memory (Fam or ROk )
Clock: Input

Ayralon Memory Mapped Slave
Feset Input
mips_awvalon_interface

Ayealon Memory Mapped Slawve
Ayealon Memory Mapped Master
Ayralon Memory Mapped Master
_onduit

Clack Input

Feset [nput
contest_uar_awvalon_interface
Ayealon Memory Mapped Slawe
Ayralon Memory Mapped Master
_aoncuit

Clack Input

FErzpt Inounit

The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest

clk
reset

sdram_wire

mips_led

export

BX

Clk

clt
[cl
[l

clt
[cl
[l

[l
[cl
[cl
[cl
cli
[l

[cl
[l
[cl
cll
Irl
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AEYTYTDIER

- AEITyTELTbase addressE UL TDKSIZFEELT, OyY
sdram®memory: 0x0800_0000
onchip_memory: 0x0000_0000
mips_avalon_interface_0: 0x0004_1020
contest _uart_avalon_interface 0: 0x0004 1000

)

=
@\ The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest

Lse Connections Mame Description Export Clock Base
H dk_D Clock Source
e clk_in Clock Input  [clk exporied
e clk_in_reset Feset Input  [reset
— clh Clock Output clk_0
—— clk_reset Feset Output
H sdram SOFAM Ca...
clh Clack Input clk_D
— reset Feset Input [clk]
=1 Axalon Me. [clk]  0S00_0000
<A wire Conduit sdram_wi...
H onchip_memory On-Chig M...
clkl Clock Input clk_D
=1 Analon Me. [cl & 00000 _0000
resetl Feset Input [clk
B mips_avalon_inter.. |mips_awalo. .. >_<
— =1 Awalon Me. [clocdkQsink] | @ Cx000d_1020 [k
imermn Awalon Me. [clock _sink]
$ dmem Awalon Me. [clock_sink]
< conduit_end_0 Conduit mips_led |[[clock_sink]
clock_sink Clack Input clk_D
reset_sink Feset Input [clock _sink]
EH contest_uart_avalo...|contest_ua...
=1 Awalon Me. [clogE_=ink] | @& Q0004 1000 et
— mil Aoalon Me... [clock
< conduit_end_0 Conduit export [clock_sink]
clock_sink Clock Input clk_0D
— reset_sink FEeset Input [clock_sink]

Ovo%5LT-4REET
TELRZA AL,
ZTDEROYVIEMTS



mips_sys®D & ik

*A=a1—Sysmem -> Create Global Reset Network#%')v%

- ZOBRT, QsysTaEBDMessageM o T7—RRMNELLEHTLNDIET
* mips_sys=R7#F

- AZa—Generate -> Generatex V') vy

- Generate R3 %)Y

- BIEAIZ, Mips_Core.v¥mips_avalon_interface v&ZE R 9§ HEIZ, QsysT
GenerateJ HLENHYFET

- LIET, Qsysl&#&TLTOK —

The simulation mo del contains generatel d HOL files for the simulator, and may include simulation-onky features,
Create simu lation mo del =
O
[ Testhench System
The testbench system is a new Qsys system that instantiates the original system, adding bus functional models 1o drive the top-level interfacg
Once generated, the bus functional models can interact with the system in the simulator.
Create testhench Qsys system. None |'|
Create bench simul madel
|
|~ Synthesis

Synthesis files are used to compile the systerm ina Quartus |l project

Create HOL design files far synthasis =

Create hlock symbol file { bsf)

Fath: |[tadhnme;kazuva]2014P rrrrrrrr DesignCantest SAlteraMierusys11/mips_sys |[

Generate Tl i

Synthasis: Jradhomeflkazuyaf2014Processarl DesighCantest FAlterafMieruSys11/mips_sys/synthesis -

AT DGeneratehF % i
T TR S

S| |

)
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PLL®DEMN

Quartus®d *=a1—Tools->MegaWizard Plug-In Managez=%')v%
- Nextz9')v9
- I/ODALTPLLZEIRL, HAWT77A4 I & Zpll.vEL, NextZz o) vy
(RR—DEmEL)
- PLLOERTE
* Parameter Setting -> General/Mode M A 7148y %#50MHzIZE%TE
(RR—CDEE2)
- Output Clock -> clk cODEnter output clock frequency DS A RA % #E
RL, 40MHzEA A
R—CEDEES)
+ SummaryTl&, FIRATRELTF Ty IRYIREETHL, FinishiRaZi9
- IPZprojectIZ& kT HMNESIHEMNIDT, BT D

)
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PLL®E0

MegaWizard Plug-In Manager [page 2a] (wish

Which megafunction would you like to customize? which device family will you be using? ‘Cyc\one IV E j
Select a megafunction from the list below )
B X Which type of output file do you want to create?
. — © AHDL
"4, ALTDQ_DQS2 v13.1 -
%, ALTERA OCT w131 " VHDL
7S ALTGX & Verilog HDL
“%, ALTGX_RECONFIG

¥%, ALTINT_OSC What name do you want for the sutput file?
¥, ALTIOBUF

/cadhome/kazuya/2014ProcessorDesignContest/Altera/MieRgSys11/pll.v

¥, ALTLVDS_RX
% ALTLVDS_TX Output files will be generated using the classic file structure
“%, ALTMEMPHY ™ Return to this page for another create operation

Note: To compile a project successfully in the Quartus Il software, your design
files must be in the project directory, in a library specified in the Libraries page

of the Options dialog box (Tools menu), or a library specified in the Libraries E E 2
‘%, ALTREMOTE_UPDATE paae of the Settinas dialoa box (Assionments menu)

%, ALTTEMP_SENSE

“%, Altera CRCERROR Verify v13.1
%, Altera GPIO Lite v13.1

Your current user library directories are:

[ about ] [Documentation

Cancel < Back Next > ‘ e

Currently selected device family. [Ty cione v £ -

E E 1 pli [V Match project/default
I—I o Able to implement the requested PLL

nclkD g ko trequency: 50 <
res: Operation Made: locked General
[cik Jrendpn (@ foc el
Which device speed grade will you be using?
Cyclone IV E [T Usemilitary temperature range devices only

What is the frequency of the inclkd input?

[~ Setup PLL in LVDS mode

PLL Type
Which PLL type will you be using?
¢ FastPLL ¢ Enhanced PLL (+ Select the PLL type automatically

Operation Mode
How will the PLL outputs be generated?
(& Usethe feedback path inside the PLL

ZCDEMNBEERTELTLS e S

" Inzerodelay buffer mode

IHBZTRIATIZEHOTLNS o

{~ Create an 'fbin’ input for an external feedback (External Feedback Mode)

Which output clock will be compensated for? i -

‘ Cancel H <Back H Next > H Finish ‘
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c0 - Core/External Output Clock
Able to implement the requested PLL

pil
¥ Usethis clock ? A\ { 7 €9+ g
gok Tap Settings = I J

finclko | #fiested Settings Actual Settings
reset |
[areset | er output clock frequency: 40.00000000 |MHz j |4u 000000

hiter output clock parameters:

r—
= << Copy .

Clock multiplication factor

Cyclone IVE Clock division factor

Clock phase shift

Clock duty cycle (%)

Description v:lﬂ E
Note: The displayed gffernal settings or | PiMary closk VEO frequency (M) .. I IE
the PLL is recommaffded for use by Modulus for M counter .
advanced users offfy Modulus for N counter 1.

Per Clock Feasibility Indicators
c0

I YfegaWizard Plug-In Manager [page 14 of 14] (wish

Summary

[ cancel |[<Back | [ Next> | [ Fnish |

Turn on the files you wish to generate. A gray checkmark indicates a file that is automatically
generated, and a green checkmark indicates an optional file. Click Finish to generate the selected files.
The state of each checkbox is maintained in subsequent MegaWizard Plug-In Manager sessions.

pll
The MegaWizard Plug-In Manager creates the selected files in the following directory:
Jcadhomekazuya/2014 ProcessorD esignContest/Altera/MieruSysL1/

inclkd

BUIZSOARIVEFEIRLTHS, e R
BIRBODBIEEZANT S

File Description

Variation file

pll.ppf FinPlanner ports PPF file
[pltine AHDL Include file

WHDL component declaration file
Quartus Il symbol file
Instantiation template file
erilog HDL black-box file
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JATz O DIT7AILDEM

« HOMLD, MieruSysvETOT IV TAL IR IZOE—LTHL

* Porject -> Add/Remove files in Project CLLF D77/ ILEENT S
- MieruSys.v

- mips_sys.qsys
+ BEMLE=L0KREVERLT I/ ZRALS

¢ Settings - MieruSys = |[|[=
Category: Device...
Libraries Select the design files you want to include in the project. Click Add All to add all design files in the

- Operating Settings and Conditio B e e

Voltage )
Temperature File name: | Add

-+ Compilation Process Settings i | | . | . M ? | N
Early Timing Estimate File N.ame Type | Library |Design Entry/Sy S Tool HDL Versior Add Al |
Incremental Compilation mips_... Qsys System File
Physical Synthesis Optimiza Mieru5... Verilog HDL File Default Rermove

- EDA Tool Settings +pll.gip  IPVariation File (g <None=> -
Design Entry/Synthesis Up |

2)9OLTEMTBI77MILEEIRL, ZDRadd R2VFHd
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E BB FEHRDimport &E| &

Assignments -> Import Assignments%%')v%

- DE2_115.gsfZ:&IRL, importd %

Assignments -> Pin Plannerz%')v%

- BNEV4URIODTDAIZHAIBZEVDERET, GPIO31EHV)vIL
WhodAZ 21— 5, Edit->DeleteZ:ZIRLTHIFRT S
(RR—TDEEL)

- [RI#kIZ GPIO[5], GPIO[7], GPIO[9 D EVERTEZHIFRT S

- UTORDFRICKEZDAENESICELZEIYHTS

- *Za—File -> closez ') vV LT, 01>k %=FALS

Node Name Location I/0 Standard HE

GPIO_RXD PIN_Y17 3.3V LVCMOS GPIO[3]
GPIO_TXD PIN_Y16 3.3V LVCMOS GPIO[5]
GPIO_FLUSH_X | PIN_AE16 3.3V LVCMOS GPIO[7]
GPIO_INIT_X |PIN_AEI15 3.3V LVCMOS GPIO[9]

)
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L BB R Dimport &2

| -
: Named.| J Cycl
Node Name | Nirectinn | | neatinn
"= 25 DRAM_...2 Locate b SRR
'| = 25 DRAM_BA[ . @00@'00.5
e o ora I - o ooz Lyee/eee
+ 2% DRAM . ) N/ O000000!
4 B KEY[O. 6] [} Early Pin Planning... 4 Redo Ctrl+Shift+2Z o gg‘i’::@:gi
- E
+ 24 LEDG[7..0] - | F 0000 -4
Cut Ctri+X
<<new group S # cut oy .000‘.'|
v Groups List 23 Copy Ctri+C " 00AD
| S B . e
L Paste Ctrl+W =] « |
Create Group... S k {
I = - 0000A000
] Add to Group... XK Delete Del " ogy:: /\52{
ar Add Members. . Select Al Ctri+A . %G@ /}(*)
: : . - 00000
j |_Groups ] Customize Columns... LI Assign Down T {@,ﬁ\% ‘ﬁ
| Tasks Customize Filter. . " Assign Up . g:g::g::{
= [ Early Pi Show Assignable Pins . Assign Left " 00""!\\?'"
Gy —arly ™ - _‘ﬁ i AHO0000/),
i [1Early  Show Device Pins iy Assign Right =~ AN/ 000000
= Run ; =3 00A0000
8 Export... > Assign One . ]
1 Expe o - = an = 00006,/ 00
i i . EaCk-ﬂl'lHDtat':' *f@.‘.' 00;
| 1 Pin Find ~500D0000
i =1 [ Highligr i pad view Xoieoeoeg
/ =ioE ~ 06./000
== VRE vio Board Trace Model 0001
=9 Edg: ¥ Pin Migration Window
T @ Pin Legend Window
* |Named:|*GPIlt
g — Resources Window
n Node M: ) ) 11O Bank VREF Group ‘ /O Standard |
T Live /O Check Status Window
o, GPIO_RXC - 2.5V (default)
% GPIO_TXC 4 Pin Finder 2.5 V (default)
\) GPIO[0] ) 4 B4 _NO 3.3-VLVTTL
# GPIO[1] Node Properties 4 B4 N2 3.3-V LVTTL
% GPIO[2] 4% Find Swappable Pins 4 B4_NO 3.3-V LVTTL
\?} UTTRTTIWETT T II'U_IJ..I' 4 Bq‘_ND 33-V LUCMOS
2 GPIO[4] Unknown PIN_AC21 4 B4 _NO 3.3-VLVTTL
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ELEIEHER

% |Named [*GPIO* ~|«»|Edit: |
g

1 Node Name ‘ Direction | Location /O Bank VREF Group /O Standard ‘ Reserved .urrent Strengtl]  Slew Rate Jif
24 GPIO_FLUSH_X Output PIN_AE16 4 B4_N2 3.3-V LVCMOS 2mA (default) 2 (default)
in_ GPIO_INIT X Input PIN_AE15 4 B4 M2 3.3-V LVCMOS 2mA (default)
in_ GPIO_RXD Input PIN_Y17 4 B4_NO 3.3-V LVCMOS . 2mA (default)
2 GPIO_TXD Output FIN_Y16 4 B4 MO 3.3-V LVCMOS 2mA (default) 2 (default)
4 GPIO[0] Unknown PIN_AB22 4 B4 _NO 3.3-VLVTIL 8mA (default)
Pr EPmIr I Tnlrmmmen BIR AR A BA K72 TR WTT Qraf fraf by
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18 R IR 0D A Rk

Processing -> Start CompilationZ2')v/ LT, fmEE L & B EE R
DE2-115;R—FDERZEL LS.
Task 1> K7 DProgram Device( Open Programmer)a4 7 )L91) v Y
ProgrammerAIZT, Hardware Setup a2 %0')v9.

- No Hardware,7i> TS EUSB-Blaster USBZ#IRL T, closerR#%

ED)VY

Start R &L T, Progress #3100%(Successful) 27z [EOK
ProgrammerzfAiLC%

JOtyYEREHEFD T 0T 3 LDEE A EIL, TP42Reference Design
Test Manual JZZ LTS,

)
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DRFaAUE

ZDRFAATIX, UITPLURTHAVIZEFENSTOEY S DRERR (7 —
XTFHF)IZDONTERBALET .

7=, Xilinx ISEZRAWT, UIZ7LoRTHA ORI I74AIL (bitT7AIL)
FHERTHAEFERLET.

BRETAVTANDOWEBH A+
- http://aquila.is.utsunomiya-u.ac.jp/contest/

FHLGRIE, UTOWTNADAETEBLEHEZELN.
- *—)L7FL R(contest_support@virgo.is.utsunomiya-u.ac.jp)
- twitter(#arc_procon)
- BifrEERE TR
* Google Group: HpCpsyDC2014
* https://groups.google.com/forum/?hl=ja#!forum/hpcpsy2014dc

)
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Memory Map of ToolKit Ver.1l Reference Design

128MB
DRAM

4GB

0x00000000

OxO7FFFFFF

OxFFFFFFFF

32bit address space

)

Data memory

128MB
User

0x00000000

Ox07FFFFFF

128MB

256KB
InitU

256KB
InitS

128MB
User

27bit physical address space

Instruction memory

0x00000000 " 5ake | 0x00000000
0x0003FFFF User ] 0xO00OFFFF
0x00040000
0x0007FFFF
0x00080000
7] 0x00000000
OxO7FFFFFF — | 0xO000FFFF
256KB
InitU "~ 10x0003FFFF
0x00040000
256KB
InitS
0x0007FFFF
512KB
MEMORY IMAGE 86
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Memory Map of ToolKit Ver.1 Reference Design

AtlysR—RIZ[E, 128MBODRAMASEEBI SN THY, ChEEBICANGIE
MTEES
512KBDF— 4% 7 L EIE TFPGAITEIEL T
512KBDT—42I1E256KB®D InitU, 256KBMDInitS [C&KYERLEINFET .
- InitUIEBMEMNERT 5T —4T, TOby Y NETTHTO5SLIE
ERIL TS,

- InitSIERTEZEESNRMI ST —42T, 7IV7r—2avD=OD AN
INGA=BOANT—EDNEHINZET.

JI7LUATHAUTIE, Z{ELI=DI2KBOT—HEDRAMNDOFET7 KL A M
LIEIZIREALET .

- J7iHn, 0x00000000 ~ 0xO007FFFF [Z, B12KBDT—ARh&#HE
nEy.

JIPLURTHAUTIE, 700y NETT 85K MT S80I,
64KBD A T AE) ZEELTLVET .

- BI2KBDT—RDEEDOAKBD A M, COATAEYITHMSNET.

)
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Memory Mapped I/0 of the Reference Design

FPGAM HexStickBridge~DH A&, LUTILBEEZRAWET.

VI7LURTHAoOTAtyH(E, FRLR O [CRNF T HE, £DT—EH
V)T ILBETEEINTT.
- BZIE COFTITVr—30TATSLTRODFERELSILGEO E A HF—=
FILIZRTRENFT.
{
volatile int *uart_txd = (int*)0;
*uart_txd = 'A’;
}

- =1L, DUTILBEDEDS A—ILIZEE /Ny I7EE-LBW=60, 5H#HD
NFHEEETIEEIZIK, YINIZT7TOIARZEANTLIESL.

{
volatile int *uart_txd = (int*)0;
*uart_txd = "'A’;
mylib_wait(); /* user defined function */
*uart_txd = 'B;

}

)
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D7 RTHAUIZEENDTOLEYY

© UIFLUARTHAUICE, BEBRINATSANEORBGEMIPST Oy BN ERASI
TWET. ZOT—3/\RETFITRLET.

- ZO7O0tyH(k O—K-ART7HSFELTT—FREBEOSGSDHEYR—NNFT. 77
1)5r—,3> Tl char, short, float, double &LV of=T—A2 & [ZFIFALELN TSN,

If shge Id stage Ex slage Ma slage Wb slage

Ifid IdEx ExMa Mawhb

T
=
E

MaWh_dst

v

dmem

P e xE

h 4

@
a
[+]
'i"l IIGINIATI'R>

W

LT84 am

)
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T—ARINR -TfRT—2 - (1/5)

mEAEY AL
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[EITYFL, TATSLAVVA(POEEELET

/'k'k**‘k'k*'k*‘k*****‘k**‘k*'k*‘k**'k*‘k*'k**'k'k**‘k********‘k*'k**'k‘k**‘k****‘k*****‘k**'k*'k*‘k**'k*‘k********‘k***********/

/* Stage 1 : IF, instruction fetch */
/*********************************‘k***********************‘k**************‘k*************************/

wire [‘ADDR] IfNPC = pc + 4;

always @( posedge CLK or negedge RST X ) begin ///// update program counter

if (IRST X) pec <= 0;

else if(!PSTALL && !bstall) pc <= (IdC) ? IdTPC : IfNPC; // If branch taken, uses taken PC
end

always @( posedge CLK or negedge RST X ) begin ///// update pipeline registers
if (IRST X) {IfId npc, IfId ir} <= 0;
else if(!PSTALL && !bstall) begin
IfId npc <= IfNPC;
IfId ir <= I_IN; // if branch taken then NOP else instruction from imem.
end
end
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Id stage
147 /i*******iit*iiti’tiiii***ti’ti*iii*tiiii***ti’tt*iii**tiii*iiti’tiiiii**ti’ii*iii*ttiii****tt*t**i***ii‘f
- — 148 /* Stage 2 : ID, instructicon decode & cperand fetch ®/
149 f**************************************************************************************************;
Ifild npe 150 wire [5:0] IdOP = IfId ir[31:26]; // opcode field of instruction
— > 151 wire [4:0] IdRS = Ifid_ir[25:21]; // rs field of instructien
SETADI + 152 wire [4:0] IdRT = IfId ir[20:16]; // rt field of instruction
153 wire [4:0] IdRD = IfId ir[15:11]; // rd field of instruction
§ dTPC 154 wire [5:0] IdFCT = IfIld_ir[5:0]; // funct field of instructicn
[ > 155 wire [31:0] IdRRS, IdRRT; // register value of rs and rt
5 > 156 .
o 157 assign bstall = IdB &&
o 158 ((IdrRs!=0 && (IdRS8==IdEx dst IdrRe==ExMa_dst)) ||
a 159 (IdRT!=0 && (IdRT==IdEx dst IdRT==ExMa dst))); // branch stall
aa 160
—>| S 161 GPR gpr(.CLK(CLK), .REGNUMO(IdRS), .REGNUML(IdRT), .DOUTO(IdRRS), .DOUT1(IdRRT), // register file
—>(g e 162 .REGNUM2 (ExMa_ dst), .DINO(MaRSLT), .WEO(!PSTALL));
163
3 164 reg [6:0] IdOPN; // instructien cperaticn number (unigque cperation ID)
: = 165 reg [4:0] IdDST; // destination register
Ifid ir 166 reg [‘ATTR] IdATTR; // instruction attribute
167 always B(IfId ir) begin
168 IdOPN = ‘ERROR H
RS 169 IdDST = 0;
- 170 IdATTR = 0;
171 case (IdoP) // OP
IdRRS 172 6'h00: case (IAFCT) // FUNCT
[dRT\ 173 6'h00: begin IdOPN= (IdRD) ? ‘SLL : ‘NOP ; IdDST=IdRD; end
kel 174 6'h02: begin IdOPN='SRL + IdDST=IdRD; end
regfile 175 6'h03: begin IdOPN='SRA ; IdD3T=IdRD; end
WHRSLT 178 €'h04: begin IdOPN='SLLV ; IdDST=IdRD; end
— 177 6'h06: begin IdOPN='SRLV ; IdDST=IdRD; end
IdRRT 178 6'h07: begin IdOPN='SRAV + IdDST=IdRD; end
—> 178 6'h08: begin IdOPN=‘JR ; IdD3T=0; end
MaWb dst
IdDST
&
w| O
-
g TJOPN/ATTR
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180 6'h09: begin IdOPN=‘'JALR ; IdDST=31; end
181 6'hl0: begin IdOPN=‘MFHI ; IdDST=IdRD; end
182 6'hl2: begin IdOPN=‘MFLO ; IdDST=IdRD; end
183 6'hl8: begin IdOPN=‘MULT ;3 IdDST=0; end
184 6'hl9: begin IdOPN=‘MULTU ; IdDST=0; end
185 6'h20: begin IdOPN=‘ADD ; IdDST=IdRD; end
186 6'h2l: begin IdOPN=‘ADDU ; IdDST=IdRD; end
187 6'h22: begin IdOPN='SUB ;3 IdDST=IdRD; end
188 6'h23: begin IdOPN=‘SUBU ; IdDST=IdRD; end
189 6'h24: begin IJdOPN='‘AND ;3 IdDST=IdRD; end
190 6'h25: begin IdOPN=‘OR ; IdDST=IdRD; end
191 6'h26: begin IdOPN=‘XOR ; IdDST=IdRD; end
192 6'h27: begin IdOPN=‘'NOR ; IdDST=IdRD; end
193 6'h2a: begin IdOPN='SLT ;3 IdDST=IdRD; end
194 6'h2b: begin IdOPN=‘SLTU ; IdDST=IdRD; end
195 6'hla: begin IdOPN='DIV ;3 IdDST=IdRD; end
196 6'hlb: begin IdOPN=‘DIVU ; IdDST=IdRD; end
197 endcase

198 6'h0l: case (IdRT)

199 5'h00: begin IdOPN=‘BLTZ ;3 IdDST=0; end
200 5'h01l: begin IdOPN=‘BGEZ ; IdDST=0; end
201 endcase

202 6'h02: begin IdOPN='J ; IdDsT=0; end
203 6'h03: begin IdOPN=‘'JAL ; IdDST=31; end
204 6'h04: begin IdOPN='BEQ ; IdDST=0; end
205 6"h05: begin IJOPN='BNE ; IdDST=0; end
206 6'h06: begin IJOPN=‘BLEZ ; IdDST=0; end
207 6'h07: begin IdOPN=‘BGTZ ; IdDST=0; end
208 6'h08: begin IdOPN=‘'ADDI ; IdDST=IdRT; end
209 6"'h09: begin IdOPN='ADDIU ; IdDST=IdRT; end
210 6'h0a: begin IdOPN=‘SLTI ; IdDST=IdRT; end
211 6"'hob: begin IdOPN='SLTIU ; IdDST=IdRT; end
212 6'h0c: begin IJOPN='‘ANDI ; IdDST=IdRT; end
213 6'hod: begin IdOPN='ORI ; IdDST=IdRT; end
214 6'hl0e: begin IdOPN=‘XORI ; IdDST=IdRT; end
215 6"'hof: begin IdOPN='LUI ; IdDST=IdRT; end
216 6'h20: begin IdOPN='‘LB ; IdDST=IdRT; IdATTR=' LD _1B; end
217 6'h21: begin IdOPN=‘LH ; IdDST=IdRT; IdATTR=‘ LD 2B; end
218 6'h23: begin IdOPN='LW ; IdDST=IdRT; IdATTR=' LD _4B; end
219 6'h24: begin IJOPN='LBU ; IdDST=IdRT; IdATTR=‘ LD 1B; end
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220 6'h25: begin IdOPN='‘LHU ; IdDST=IdRT; IdATTR=‘LD 2B; end

221 6'h28: begin IdOPN='SB ; IdDST=0; IdATTR=‘'ST_1B; end

222 6'h29: begin IdOPN=‘SH ; IdDST=0; IdATTR='ST 2B; end

223 6'h2b: begin IJdOPN='SW ; IdDST=0; IdATTR='ST 4B; end

224 endcase

225 end

226

227 wire [‘ADDR] IdBPC = IfId npc + ({{16{IfId_ir[15]}}, IfId ir[15:0]} << 2);

228 always @(*) begin ////// branch & jump resolution unit

229 {1dTPC, IdC, IdB} = O0;

230 case (IdOP)

231 6'h04: begin IdB=1; IdTPC = IdBPC; IdC = (IdRRS == IdRRT); end // BEQ
232 6'h05: begin IdB=1; IdTPC = IdBPC; IdC = (IdRRS != IdRRT); end // BNE
233 6'h06: begin IdB=1; IdTPC = IdBPC; IdC = ( IdRRS[31]||(IdRRS==0)); end // BLEZ
234 6'h07: begin IdB=1; IdTPC = IdBPC; IdC = (~IdRRS[31]&&(IdRRS!=0)); end // BGTZ
235 6'h0l: begin IdB=1; IdTPC = IdBPC; IdC = (IdRT) ? ~IdRRS[31] : IdRRS[31l]; end // BGEZ,BLTZ
236 6'h02: begin IdB=1; IdTPC = IfId ir[‘ADDR]<<2; IdC = 1; end /T
237 6'h03: begin IdB=1; IdTPC = IfId ir[‘ADDR]<<2; IdC = 1; end // JAL
238 6'h00: if (IdFCT==6" hos) begin IdB=1; IdTPC = IdRRS; IdC = 1; end // JR
239 else if (IdFCT==6'h09) begin IdB= 1- IdTPC = IdRRS; IdC = 1; end // JALR
240 endcase

241 end

242

243 always @(posedge CLK or negedge RST X) begin ///// update pipeline registers

244 if (!RST X) {IdEx npc, IdEx_rrs, IdEx rrt, IdEx dst, IdEx ir, IdEx opn, IdEx attr} <= 0;
245 else if(!PSTALL) begin

246 IdEx_ npc <= (bstall) ? 0 : IfId npc;

247 IdEx rrs <= (bstall) ? 0 : IdRRS; // data from general-purpose register file

248 IdEx_rrt <= (bstall) ? 0 : IdRRT; // data from general-purpose register file

249 IdEx_dst <= (bstall) ? 0 : IdDST;

250 IdEx ir <= (bstall) ? 0 : IfId ir;

251 IdEx_opn <= (bstall) ? 0 : IdOPN;

252 IdEx_attr <= (bstall) ? 0 : IdATTR;

253 end

254 end

255
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Ex stage

IdEx ExMa256
n 257
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/****'k‘k****************************'k*'k‘k******'k**'k*************‘k**************'k**'k**********'k*******/

/* Stage 3 : EX, execute & address generation for LD/ST */
JRk kKRR R Rk kk ok kR Ak k ok kR R ARk k ok kR Rk kR Rk k ko kR kR kR ko ko k ok ko kk kR Rk Rk ko kk Rk kkkkkkkkkk /
wire [31:0] RRS_U, RRT U; // output of data forwarding unit

wire signed [31:0] RRS S = RRS U; // signed wire

wire signed [31:0] RRT_S = RRT_U; // signed wire

wire [4:0] SHAMT = IdEx ir[10:6]; // shift amount

wire [15:0] IMM = IdEx ir[15:0]; // Immediate

wire [31:0] SET32I = {{l6{IMM[15]}}, IMM}; // sign Extended Imm.

wire [ “ADDR] SETADI = SET32I[‘ADDR] << 2; // shifted immediate of address bit width
wire [ ‘ADDR] JADDR = IdEx ir[‘ADDR] << 2} // Juma address

wire [‘ADDR] ExA = RRS_U[ ‘ADDR] + SET32I[ ‘ADDR]; // mem address of LD/ST

reg [31:0] ExRSLT; // execution result

reg [3:0] ExXWE; // memory write enable vector

wire DIVINIT = IdOPN==‘DIV | IdOPN=='DIVU ;

wire EXSIGNED = IdEx opn=='DIV H

wire [63:0] DURSLT;

DIVUNIT divu(.CLK(CLK), .RST_X(RST_X), .INIT(DIVINIT), .SIGNED(EXSIGNED),
.A(RRS_U), .B(RRT_U), .RSLT(DURSLT), .BUSY(DIVBUSY));

FORWARDING frs(.SRC(IdEx ir[25:21]), .DINO(IdEx rrs), .DOUT(RRS U),
.DST1(ExMa dst), .DIN1l(ExMa rslt), .DST2(MaWb dst), .DIN2(MaWb rslt));
FORWARDING frt(.SRC(IdEx ir[20:16]), .DINO(IdEx rrt), .DOUT(RRT U),

.DSTL(ExMa dst), .DIN1(ExMa rslt), .DST2(MaWb dst), .DIN2(MaWb rslt));

The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest 94



T—RINR - EXAT— - (3/5)

- R BREORITER A TRLRERZITVET.

282

283 always #(*) begin

284 {ExRSLT, EXWE} = 0;

285 case ( IdEx opn )

286 ‘ADD : begin ExRSLT = RRS_U + RRT _U; end
287 ‘ARDDI i begin ExRSLT = RRS_U + SET32I; end
288 *ARDDIU : begin ExRSLT = RRS U + SET32I; end
289 *ADDU : begin ExRSLT = RRS_U + RRT_U; end
290 ‘SUB : begin ExRSLT = RRS U - RRT U; end
291 ‘SUBU ¢ begin ExRSLT = RRE U - RRT U; end
292 ‘RHD : begin ExRSLT = RRS_U & RRT_U; end
293 *ANDI : begin ExRSLT = RRS_U & }lG‘hO. IMM}: end
294 ‘HOR, : begin ExRSLT = ~(RRS U RRT U); end
295 ‘OR, : begin ExRSLT = RRS U RRT U; end
296 ‘ORI : begin ExRSLT = RRS_U {16 h0, IMM}; end
297 ‘XOR, : begin ExRSLT = RRS U " RRT U; end
298 ‘XORI : begin ExRSLT = RRS U ~ {16°'h0, IMM}; end
299 ‘SLL : begin ExRSLT = RRT U << SHAMT; end
300 ‘SRL : begin ExRSLT = RRT U >> SHAMT; end
3ol ‘3RA : begin ExRSLT = RRT S >>> SHAMT; end
302 ‘SLLV : begin ExRSLT = RRT U << RRS U[4:0]; end
303 ‘SRLV : begin ExRSLT = RRT_U >> RRS_U[4:0]; end
304 ‘BRAV : begin ExRSLT = RRT S >>> RRS_U[4:0]; end
305 ‘SLT : begin ExRSLT = (RRS U[31] * RRT U[31]) ? RRS_U[31] : (RRS_U < RRT U); end
306 ‘SLTI : begin ExRSLT = (RRS U[31] ~ IMM[15]) ? RRS U[31] : (RRS U < SET32I); end
307 “SLTIU : begin ExRSLT = (RRS U < SET32I); end
o8 ‘SLTU : begin ExRSLT = (RRS U < RRT _U); end
309 *JAL : begin ExRSLT = IdEx_npc + 4; end
310 *JALR : begin ExRSLT = IdEx _npc + 4; end
311 ‘LUI : begin ExRSLT = {IMM, 16'h0}; end
312 ‘LB : begin ExRSLT = ExA; end
313 ‘LBU i begin ExRSLT = ExA; end
314 ‘LH : begin ExRSLT = {ExA[31l:1], 1'b0 }; end
315 *LHU : begin ExRSLT = {ExA[31l:1], 1'b0 }; end
316 ‘LW : begin ExRSLT = {ExA[31:2], 2'b00}; end
317 ‘8B : begin ExRSLT = ExA; = {4'bO00L1<<ExA[1:0]}; end
3ls ‘8H : begin ExRSLT = {ExA[31l:1], 1'b0 }; ExA[l] 7 4'b1100 : 4'bOOLL1; end
319 ‘8W : begin ExRSLT = {ExA[31:2], 2'b00}; 4°'b1111; end
3zo *MFHI : begin ExRSLT = hi; end
321 ‘MFLO : begin ExRSLT = lo; end
322 endcase

323 end

324

325 always ®( posedge CLK or negedge RST X ) begin ///// update hi and lo register

326 if (R8T X) {hi, lo} <= 0;

327 else if(IPSTALL) begin

328 if(IdEx_opn 'MULT } {hi, le} <= RRS & * RRT §;

329 if(IdEx_opn ‘MULTU } {hi, leo} <= RRS_U * RRT U;

330 if (IdEx opn DIV ) {hi, lo} <= (RRT U) ? DURSLT : 0;

331 if(IdEx_opn ‘DIVU j {hi, lo} <= (RRT _U) ? DURSLT : 0;

332 end

333 end

334

335 always #( posedge CLK or negedge RST X ) begin ///// update pipeline registers

336 if(IRST_X) {ExMa_rslt, ExMa_det, ExMa_mwe, ExMa_ce, ExMa_lds, ExMa_std} <= 0;

337 else if(IPSTALL) begin

338 ExMa_rslt <= ExRSLT;

339 ExMa_dst <= IdEx dst;

340 ExMa_std <= (IdEx_opn=='SB ) ? {4{RRT_U[7:0]}} =

341 (IdEx opn=='SH ) 7 {2{RRT U[15:0]}} : RRT U;

342 ExMa_mwe <= EXWE;

343 ExMa_ce <= (IdEx_attr & ‘LDST_ANY) 7 1

344 ExMa_lds <= (IdEx ‘ y P o1 y ? 2 // Load selector
345 (IdEx_: ‘LB )7 4o ) T8

346 (IdEx_opn=='LW ) 716

347 end

348 end

349
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.
Ma stage
ExMa MaWb
350 /‘k‘k‘#****‘k****************************‘k*********************‘k***************************************/
351 /* Stage 4 : MA, memory access for LD/ST */
352 /kk***‘k*kk**k***k**k***k**k*‘k*k**k*‘k*k******k***k******k***k**k***k**k*‘k*k**k***k**kk***‘k**k***‘k**k/
353 assign D _ADDR = (ExMa oe) ? ExMa rslt : 0;
354 assign D OUT = (ExMa oce) ? ExMa std : 0;
355 assign D_WE = (ExMa_ce && !PSTALL) ? ExMa mwe : 0;
356 assign D _OE = ExMa oe;
357
358 // wire [31:0] MaLD_ = (ExMa_rslt[23]) 2 IO_IN : D_IN; // use I/O input if the high address
359 wire [31:0] MaLD_ = D_IN; // This edition does not use I/O.
360 wire [31:0] MaLDD = MaLD >> (8*%ExMa rslt[1:0]); // loaded data, align data here
361
362 assign MaRSLT = (ExMa_lds[0]) ? {{IG{MaLDD[lS]}}, MaLDD[15:0]} : // opn=='LH
363 (ExMa_lds[1l]) 2 { 16'd0 MaLDD[15:0]} : // opn=='LHU
364 (ExMa_lds[2]) ? {{24{MaLDD[ 7]}}, MaLDD[ 7:0]} : // opn==‘LB
365 (ExMa_lds[3]) ? { 24" , MaLDD[ 7:0]1} : // opn=='LBU
366 (ExMa_lds[4]) 2 MaLDD : BExMa rslt;
367
ExMa wsit -
-
0 IN
— o
> El
] &
5 2 | pmD
= dmem 3 D
" D IN ==
- |
e N
4l
ExMa dst
L
Call
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Wb stage
MaWb
368 always @( posedge CLK or negedge RST X ) begin ///// update pipeline registers
369 if (IRST_X) {MaWb_rslt, MaWb dst} <= 0;
370 else if (!PSTALL) begin
371 MawWb_rslt <= MaRSLT;
372 MaWb dst <= ExMa dst;
373 end
374 end
375

—>»(= WbRSLT

MaWb_dst

)

X =
@\ The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest

J



AT'YS/ —FK
FPGAEIFRT—2R(bit 774 IL)DIER A &

)

X =
@\ The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest

R—LR—Uh5System_Atlys_163.zipEHA »>O—FL, BREALET.
fpgaT AL IR )HIZEH S main.xise ZISETHZEZFT .

DOy TED 2—IL(MieruSys)&= ')y TERL.

@Generate Programming Filex 2 7 )LY)v0 3 5&, MO TRTLET.
[Process "Generate Pr‘ogr'ammmg File" compleTed successfully

ERLT=BIERT—R2T 7/ )LIE oo - oS “'“:?lf . — o
fpga/mierusys.bit e
< D5 =l ==
README.txt B e (R == - RS u
£S5 EITLTIEALN. = ===

ors | Ji Wemines | @ Find in Files Pesuity

98



Document P34

High-Performance

DRAM Memory
(ATLYS boeard)

AVTARNEITEERATF— LA
Version 2014-06-08

\/\/\//

The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest 99
55 2 [0 ARC/CPSY/RECONF =4#HET /t:L HSRAFLFETATA S




DRFaAUE

ZDRFAURTIE, Digilent AtlysIZHE#iEh TLABFPGALDRAME R &
L, Xilinx Memory Interface Generator ZFL\I=DRAMED 21— )LD HE R
HiEzERBALFET.

ZCTlE, VIFPLVRTHAUIZEENS LU TILIEDRAMI FO—S D &R
FEEHRALTOET. SHEIED-ODRALGHRENHYET DT, HEER
ED=HITEAL THTZELY.

==L, CODRAMED 2 —ILDEFEIFHLL\D T, FPGARREIZEBN TE:
B FETHER L TS,

BRETAVTANDOWEBH A+
- http://aquila.is.utsunomiya-u.ac.jp/contest/

THLGRIE, UTOWTNADAETEBLEHEZELN.
- *—)L7FL R(contest_support@virgo.is.utsunomiya-u.ac.jp)
- twitter(#arc_procon)
- BifrEERE TR

* Google Group: HpCpsyDC2014
_ * https://groups.google.com/forum/?hl=ja#!forum/hpcpsy2014dc
~§§\ The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest 100



http://aquila.is.utsunomiya-u.ac.jp/contest/
http://aquila.is.utsunomiya-u.ac.jp/contest/
http://aquila.is.utsunomiya-u.ac.jp/contest/
https://groups.google.com/forum/?hl=ja%23!forum/hpcpsy2014dc

DRAM on Atlys Board

AtlysITHE#EH SN TLVHDRAM

DDR2 128MByte
- MIRA P3RIGE3EGF G8E DDR2
- 16-bit data bus, 64M locations

Xilinx Memory Interface Generator THWA XL/ ATA—4
- selecting the "EDE1116 AXXX-8E" device
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Xilinx Memory Interface Generator (1)

- ISEM Project -> New Source -> IP
- Memories & Storage Elements -> Memory Interface Generator
- MIG % ZEIRLT MIG Z#ies)
* Next Z2:BIR [T e S

Memory Interface Generator

REFERENCE
DESIGN [ The Memory Interface Generator [MIG) creates memory contrallers for Xiline FPGAz. MIG creates complete customized Verilog or WHDL RTL
source code, pin-out and desien constraints for the FPGA selected, and script files for implementation and simulation.
GORE Generator Options
This GUI includes all configurable options along with explanations to aid in generation of the required controller. Please note that some of the
options selected in the CORE Generator Project Options will be used in generation of the controller. It is very important that the correct GORE
Generatar Project Options are selected. These options are listed below.
Selected GORE Generator Project Options:
FPGA Family Spartan-§
FPGA Part wohisldb-cagd2d
Memor‘y Speed Grade =8
Synthesis Tool ISE
Design Entry WERILOG
Interface If any of these options are incorrect, please click on “Gancel”, change the GORE Generator Project Options, and restart
MIG.
Generator

& XILINX.

| User Guide | |MOB Uzer Guide| ‘ Wersion Info |

Cancel
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Xilinx Memory Interface Generator (2)

Create Design &R

Component Name : dram [ZE%TE

==

*J Xilinx Memory Interface Generator

REFERENCE
DESIGN [H

MIG Output Options

@ Create Desien
Select this option to generate a new memory contraller. Generating a memory controller will create RTL, desien constraints (LIGF),
implementation and simulation files.

Xilinx Reference Boards

Select thiz option for information on specific designs for Xilinx reference boards.

Update Desien
Select thiz option to update an existing design to the design provided by this version of MIG. You will need to select the project file in the
next screen. Refer to the User Guide for more information.
Component Mame

Please specify the component name for the memory interface. The dezien directories will be generated under a directory with this name.
Three directories will be created “example_desien”,"user_desien” and "docs”. The user_desien will contain the eenerated memory interface.
The example_ desien adds a simple example application connected to the generated memory interface.

Memory
Interface
Generator
& XILINX
& ®
| User Guide | |MOEI Uszer Guide| |\.-‘ersi0n Info | | < Back | [ Mext> ] | Cancel
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Xilinx Memory Interface Generator (3)

*  Pin Compatible FPGAs Tl&, FxyoZ L 7Ly

’:-I Xilinx Memory Interface Generator

Fin Compatible FPGAs

REFERENCE
DESIGN [H Pin Gompatible FPGAs include all devices with the same package and speed erade as the target device. Different FPGA devices with the same
package do not have the same bonded pins. By selecting Pin Compatible FPGAs, MIG will only select pinz that are common between the target
device and all selected devices. Use the default UGF in the par folder for the target part. If vou change the target part, uze the appropriate
UCF in the compatible_ucf folder. If you do not choose a Pin Compatible FPGA now and need to use a different FPGA later.
the generated UGF may not work for the new device and a board spin may be required. & device iz considered compatible only
if the package and speed erade matches to the target part. MIG only ensures that MIS generated pin out iz compatible among the selected
compatible FPGA devices. Unzelected devices will not be conzidered for compatibility durine the pin allocation process.
Blank lizt indicates that there are no compatible parte exist for the selected tareet part and thiz page can be skipped.
Target FPGA |xchzlxdb-ceedld -3
Pin Compatible FPGAs Available MCBs
4 spartant
4 Bs
XChBsix9-csg324 MEMC1,MEMC3
Xchslx16-csg324 MEMC1,MEMC3
Memory cbsix25-csg324 MEMC1,MEMC3
Interface
Generator

& XILINX.

| User Guide | |MCEI Lser Guide| | Wersion Info |

| < Back | [ Mext> l | Cancel
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Xilinx Memory Interface Generator (4)

o FyHORYIRIEFTvILEL
- Bank 3 # DDR2 SDRAM IZExX%E

“J Xilinx Memory Interface Generator [E=0(ESH 5

REFERENCE Memory Selection

DESIGN . . . L . . .
S Select the memory interface type from the Memory Type selection box provided for each bank. Hardware verified devices are listed in the Uger
Guide.

The MGE in Bank 3 (marked with an asterisk below) has fewer multi-purpose IO pins and is therefore the preferred location for desiens with a

zinele controller. The other MGE locations have more multi-purpose ping. Check your design to make sure there are no conflicts with MGE
interface ping.

A3 interface
Gontroller Options

. Enable AXI interface for All MGBs
Memory Options

Multi-port Configuration Extended MCEB
AXI P t
arameter Usze extended MGB performance range
Arbitration . . . e . . . .
) Extended MCE performance mode requires a different Vecint specification to achieve higher maximum frequencies for DDR2. Gonsult the
FPGA Options Spartan-6 datasheet (DS 162) table 2 and 24 for more information.
Summary

Memory Model
PGB Information

Desien Motes

Bank 0

Memory Type (C3) = el o : cn Memary Tvpe
- Mid xcbslxd4a—csg, Mid I
DDR2 SDRAM v| <:> MCE %,L é MCEB <:> |none -
M
Bank 2
& XILINX
A ®
| User Guide | |MOEI Lser Guide| |\.-‘ersi0n Info | | < Back | [ et ] | Cancel
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Xilinx Memory Interface Generator (5)

3000 ps, EDE1116 AXXX-8E %;&iR

* Xilinx Memory Interface Generator e =]

REFERENCE Options for G3 - DDR2 SDRAM
pEsIGN [

Frequency: The allowed frequency ranze($1 - %2) iz a function of the selected FPGA part, FPGA
zpeed grade and Memary Controller type. Ghoose the clock period for the desired frequency. Refer to 3000 S ops 33333 MHz
Uzer Guide for supported frequency range.

Memory Part: Select the memary part. Parts marked with a warning symbal are not compatible with | EDE1116AX:4-8E - |
the frequency selection above. Find an equivalent part or create a part uzing the “GCreate Gustom
Memory Options Part” button if the part vou want is not listed here. | Create Custom Part |

Multi—port Gonfiguration
AXI Parameter
Arbitration

FPGA Options

Summary

Memory Model

PGB Information

Desien Notes

v
i‘ XI LI NX@ Memory Details: 1Gb, 16, rowe 13, col 10, bank:3, data bits per strobe:8, with data mask, zinele rank

| Uszer Guide | |MOEI Liser Guide| |Versi0n Info | < Back | [ Mext> ] | Cancel
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Xilinx Memory Interface Generator (6)

- Fullstrength, 500hms, Enable, Disable %:&iR

{J Xilinx Memory Interface Generator o || = &=

REFERENCE Memory Options for C3 - DDR2 SDRAM

DESIGN [L] ) ) ) ) )
Choose the Memory Options settings for the memory device. Settings are restricted to those supported by the controller.
Output Drive Strength
Selecting reduced streneth will reduce all outputs to approximately 60 percent of the drive streneth. |Fu||strength - |

. RTT {(nominal} - ODT
Gontroller Options 14 Thiz feature allows to apply internal termination resistance of the memory module for zienals DG, DAS/DOSH

LDQS/LD0SH, UDDS/UDGSE and LDM/UDM. This improves the signal inteerity of the memary channel. (50ohms -)

Multi-port Configuration DQS# Enable

AXI Parameter Crozztalk and zimultaneous switching output impact on the strobe output driver can be reduced with this option |E ol |
—— ON. Wihen Enabled DQS is differential and when disabled DOS is single-ended. nane hd
Arbitration
FPGA Options Hieh Teqlparature Self Refresh Rlale : : o
Summar Set thiz bit to enable self-refresh rate in case of higher than 85 © temperature self-refresh operation. dpplication -
v can uze selfrefresh IF to enter self refresh state. |D'S‘ablE h |

Memory Model
PGB Information

Design Motes

& XILINX.

| User Guide | |MCB User Guidel |\.-’ersi0n Info | | < Back | [ Mext> l | Cancel
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Xilinx Memory Interface Generator (7)

+ Two 32-bit bi-directional and four 32-bit unidirectional ports ZE1R
* Port0O ZzFxv¥, [ROW, BANK, COLUMN] Z#Fxv¥

* Xilinx Memory Interface Generator =n E=h
REFERENCE Port Gonfiguration for G3 - DDR2 SDRAM
pEsIGH [
Select one of five configurations from the configuration menu and the ports from the table. As you select the port configuration, the below
figure and table will get updated. You can zelect the number of ports in a configuration, and data port zettingz from the table.
Configuration Selection
|Tw0 32-bit bi-directional and four 32-bit unidirectional ports -
Gontroller Options 1 4 Port Selection Interface Direction
o3 V| Port0 NATIVE Bi-di i
ol NATIVE -directiona
Memory Options 14
G3 Portl NATIVE none
Port2 NATIVE none
AXI Parameter Port3 NATIVE none
c3 R
L Port4 NATIVE none
Arbitration
G3 Ports NATIVE none
FPGA Options
c3
Summary Memory Address Mapping Selection
Memory Model User Address
PGB Information B
- =
Design Notes 2 0
®© [ row [eank]  coumn |
[Ban | ROW | comn |
V' ®
| User Guide | |MOEI Lser Guide| |\.-‘ersi0n Info | | < Back | [ Mext> ] | GCancel
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Xilinx Memory Interface Generator (8)

+ Next TRIZES

4 Xilinx Memory Interface Generator

REFERENCE
DESIGN [

GController Options v
C3

Memory Options
C3

Multi-port Gonfiguration W
C3

AXI Parameter
C3

<

FPGA Options
C3
Summary
Memory Model
PGB Information

Desien Motes

& XILINX.

Arbitration for G3 - DDR2 SDRAM

[E=3 Eol |~

Select either round robin or custam for port arbitration. You can alter the port priorities in custom arbitration. For each time zlot, the leftmost
port number haz the highest priority. The order of port priority decreazes from left to right. Each port zhould be eiven highest priority in at least

one time slot. Below ports will be set to a warning symbol if the port is not given highest priority in at least one time slot.

Timeslot 0

Timeslot 1

Timeslot 2

Timezlat 3

Timeslot 4

Timeslat &

Timeslot 6

Timeslat 7

Timeslot 8

Timeslot 9

Timeslot 10

Timeslot 11

i

i

i

i

Select Arbitration Alzorithm Round Fobin

Partd @ Port1 @ Port2 @ Fort? @ Fortd @ Forts @

| User Guide | |MOEI User Guide| | ersion Info |

< Back |[ Next>

] | Cancel
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Xilinx Memory Interface Generator

STTL output Drive Strength : Class IT, Class IT %EiR

Calibrated Input Termination Z#EiR
RZQ pin location : L6

4] Xilinx Memeory Interface Generator

ZIO pin location : C2
Debug : Disable
Clock : Single-Ended

REFERENCE
DESIGN [H

Controller Options
Memory Options
Multi-port Gonfiguration
AXI Parameter
Arbitration

< <X

Summary
Memory Model
PGB Information

Desien Notes

& XILINX.

f=l-=]

FPGA Options for G3 - DDR2 SDRAM

GClazz I is recommended for all SSTL zignals in memory interfaces. However, better signal integrity may sometimes be achieved with
Glazs [ for Address & Contral. If IBIS simulations indicate that Class [ iz superior for your application, select Class I below. This can
be changed after generation by modifying the UGF. Thig option changes the drive streneth for Data, Addrese & Gontral.

Class for — —
Address and |0Iass I -~ | Glass for Data |0Iass I~ |
GControl - -

Memory Interface Pin Termination

Calibrated Input Termination: Provides calibrated on—die input termination resiztors. Calibration requires two extra ping to
be added ta the interface: RZ0 and 210, &n external registor with a value 2x trace impedance needs to be connected from
FZQ pin to ground, and the ZI0 pins need to be left unconnected. These additional pins and their locations will be listed in the
generated UGF constraints file

Un-calibrated Input Termination: Provides un—calibrated {approximated) on-die input termination resistors to WYeco and
Ground

DQ/DAS | 26 Ohms

External Input Termination: Provides discrete termination resistors for the controller on the PGB

Select RZQ pin location: This pin is required for all MGB desiens. If Calibrated Input Termination is used, this pin must

have a resistor of valus 2R to eround, where R is the desired input termination value. Otherwizse, it may be left as & no— |LE - ‘
connect {NC).

The selected design's timing has not been verified with non-default RZQ locations

Select ZIO pin location: ZID must be placed on a bonded pin in the package, but there should be no board trace |02—"
conhected to this pin (ho-connect). = ¥
The selected design's timing has not been verified with non-default ZI0 locations.

Debue Signals for Memory Controller: Thiz alloms the debug signals to be monitored on the ChipScope tool. -
Selecting this option will port map the debug =ignals to the ChipScope modules in the desien top module. Debug is ‘ Dizable - ‘

supported only for one controller.
Syztem Clock

System Glock: Chaose the desired input clock confieuration |Single-Ended |

| User Guide | |MCB User Gwde| |Vers|on Infa ‘

-

< Back |[ Nesct> ]| Cancel
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Xilinx Memory Interface Generator (10)

- ISE CORE Generator

- View HDL Instantiation Template ®a—k% dram_mem.v [ZOE—L
TIAVZEELE

o ISE Project Navigator (P.68d) - C:¥FPG, ystem_Atlys_t51_ y¥fpg in.xise - [dram.veo]
File Edit View Project Source Process Tools Window Layout Help
oz [l % o | =2 2R K
Design “O8% & = A
& View @ {8} Implementation ) [ Simulation = 59
-1 =| eo
] | Hierarchy -
A 5] main “w 62
. | = £F xcHelx45-3csg324 63
ik o £3 Automatic “includes L 64 = f‘:“:” Lz &
= 3 2 &5 to be g name
& define.v —| e oun signal names.
= ieruSys (MieruSys.v 7
a 8, MieruSys (Mierusy: A G
clockgen01 - clockgen (clock.v) % 68 /f-—————————— Cut here for INSTANTIATION Template ———// INST_TAG
ﬂ clockgen02 - clockgen2 (clock.v) - 63
m resetgen01 - resetgen (clock.v) v 70 dram ¥ ¢
mem0 - dram_con (dram_mem. | ¥ | 7% -C3_BO_MASK_SIZE(4),
- - | | 72 .C3_P0_DATA PORT SIZE(32),
N u_dram - dram (dram.xc0) @ .C3_P1_MASK SIZE (4),
= loader - PLOADER (system.v) ] 74 .C3_P1 DATA PORT SIZE(32),
serc - serialc (system.v) = 75 -DEBUG_EN (0) ,
arnmmmne . = 76 .C3_MEMCLK_PERIOD(3000), L
k] Ll r 77 .C3_CALIB SOFT_IP("T 3
P | €2 Mo Processes Running e (S5 SR
il 73 .C3_RST_ACT_LOW(0),
B¢ | Processes: u_dram - dram 8 .C3_INPUT_CIR_TYPE ("ST
=0 81 .C3_MEM_ADDR_ORDER (' .
i[5 ¥ CORE Generator a2 .C3_NT_DQ_PINS (16),
e % Manage Cores 83 .C3_MEM ADDR WIDTH (13},
— % Regenerate Core 84 -C3_MEM BANKADDR WIDTH (3)
m 4] Update Core to Latest Version 85 )
[8]  View HDL Functional Model 86 u dram (
[E] view HDL Instantiation Template - .c3_sys clx (c3_sys_cix),
89 .c3_sys_rst_i (c3_sys_rst_i),
a0
91 .mcb3_dram dq (mcb3_dram dq),
EH .mcb3_dram a (mcb3_dram a),
o3 .mcb3_dram ba (mcb3_dram ba),
94 .mcb3_dram ras_n (mcb3_dram_ras_n},
as .mcb3 dram cas n (mch3 dram cas n). X
« i ’
& Start | 73 Desien |[] Files | [ Lbraries L Desien Summary (out of date) dEmrER =IIE] MisruSys v IE] dram_memy
Gonsole EX=F-23
« n v
Gonsole \@ Erors | 1) Wamines | @8 Find in Files Results
Open an existing file Ln 132 Col 50 Verilog
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Xilinx Memory Interface Generator (11)

MIBAMTIZS—IZHADT, £l ENT-Verilogd—FZE{EIE

- fpga/ipcore_dir/dram/user_design/rtl/infrastructure.v
® 15117 B HEZRSE

- IBUFG ZRAWLWTWM=2 0%, FIALGEWKIICER
(LEDED21—ILIZT, IBUFGZFIALTLST=8)

[y TR

154 B . 8 0 0 0 e e
153 £ SINGLE _ENDED input clock input buffers

154 / B e B
L

156 [BOFG;y u_ibufz sve clk

157 (

158 g (eve clk),

159 0 (zve clk ibufe)

160 )i

161

162 #/

163 azzien sve_clk ibufsg = svz clk;

164 end

165

TRE

)
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DRFaAUE

JIFLOARTHAVICEENSAT Oy @Sy 7 —XTIFvELT,
MIPSZHRRALTWET.
VITLIRATHAVTRITI BT TV r—2ab e £l 61-H12, MIPS/O
ARRRE(VORAVNAFLREZECRERE) ABELLGYET.

CORFa AT, MIPSUORERREDEES EZZHRALFT.

BRETAVTANDOWEBH A+
- http://aquila.is.utsunomiya-u.ac.jp/contest/

FHLGRIE, UTOWTNADAETEBLEHEIZELN.
- A—)L7FL R(contest_support@virgo.is.utsunomiya-u.ac.jp)
- twitter(#arc_procon)
- BifrEERE TR
* Google Group: HpCpsyDC2014
* https://groups.google.com/forum/?hl=ja#!forum/hpcpsy2014dc

)
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AVNAIVBEHDMIPSYVORFHRIRIEDERTE A&

OMNDLINUXDT=ODMIPSHORAUINATDINAF)EZEEFELTLVET .
- ZD/\ALFTIE, buildroot-2009.08.tar.gz ZFIFALTWVET .

- RedHath x86hk (64Ewl), Cent0S6.4 x86hR (32E W),
Ubuntul2.04 x86hk (64EVE) DWLZVT NN A U AM—)LENT=Linux~

DUDFNAEHELET.

BFRICIREFEET H=OICIE, FoTULSLinuxIZERBELNAFUES
oro—k, BRELEY.

/home/share/cad/ ELNSTaALIR)EERL, 22T, /NAFZEERL,
mipsel-contest ELVNSV ARy I OEERLET.
BARMZaATURBIERDRASARESBLTIESL. AQTURDEEEIZIE $
ZEMLTWET. )
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AN ILEHFDOMIPSYORRARIREDEETE 75

1

RedHat Linux Version 5

- mips_procdesign_redhat5.tgz
ZRDOURLMBF 7 A—k http://aquila.is.utsunomiya-u.ac.jp/contest/

- $ cd /home/share/cad/
- $ tar xvfz mips_procdesign_redhat5.tgz
- $ In-s mips_proc_redhatb mipsel-contest

CentOS release 6

- mips_procdesign_cent63.tgz
ZRDOURLMLH 7 A—k http://aquila.is.utsunomiya-u.ac.jp/contest/

- $ cd /home/share/cad/
- $ tar xvfz mips_procdesign_cent63.tgz
- % In -s mips_proc_cent63 mipsel-contest

Ubuntu 1204 LTS

- mips_procdesign_ubuntul204.tgz
ZRDOURLMSH oA —k http://aquila.is.utsunomiya-u.ac.jp/contest/

- $ cd /home/share/cad/
- $ tar xvfz mips_procdesign_ubuntul204.tgz
- % In -s mips_proc_ubuntul204 mipsel-contest

)
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AN IVFEHDMIPSY O A FHIRLE D B EHE

$ /home/share/cad/mipsel-contest/usr/bin/mipsel-linux-gcc -v
AV DIN—DIVIEENRITIEINDHETHRL TS

BELZCOTOY S, mainc ZEBRLTRDIATUFEETLTZEL.
$ /home/share/cad/mipsel-contest/usr/bin/mipsel-linux-gcc -S main.c
AN ILENT mains EWLVDIT7AILDNERSNET .

1 2
- REELTUBNSFYIZ ©320—4 SimMips &, AEUA A—SHER DT80
@ memgen AU AR—)LENTVET.
- UTOIATUFTELKEMET AT MERL TS,
- $ /home/share/cad/mipsel-contest/usr/bin/SimMips
- $ /home/share/cad/mipsel-contest/usr/bin/memgen

)
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MIPSOORFHRIRIEDEEAE

FITFRALINAFIZAVSIETEFEICMIPS/ORIV/NAFNFAT
ALY FET.

B2 TMIPSYORAV/INASZEBELEWMGRICIERDR—2FFE(CL TG

F=&L.

- http://www.arch.cs.titech.ac.jp/mcore/buildroot.hitml

- T=1=L,
fakeroot_1.9.5.tar.gz MEWEEONTIS—ITHGEIENHEDT, ¥
JoO—FLTEBRLETALIMITO dl EWSTALIRIIC
fakeroot_1.9.5.tar.gz #OE—L T, BE make LTLZELN.
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TTPP:& m NR@/@PSW/W@MF

SDK qunl

AVTARNEITEERATF— LA
Version 2014-06-08

The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest 119
55 2[@ ARC/CPSY/RECONF =4aE> t:L HSRAFLFETATA S



D7 RTHADE=0DTT)r— a3 FF

JIFLUORTHALD=0DTT)r—32%&a0 /8 LT 51=H1ZSDK (Y
bz 7RFEF YN ERELET.

R—LR—IH5 DesignCon_SDK.1.0.2.tgz ELNVST7AILEF HA—FL
BELTIEESWNWUN—=230 Py T I IZRY T7AMIVEBNELG LI EAHYET).
BRALI=T«4LOUK)®D README.txt IZEWA DAL HYET .

- EREFAVTARDWEBH Ak
http://aquila.is.utsunomiya-u.ac.jp/contest/

- FHALGRE UTOWITAMDAETERLEHLEZEL.
- A—JLF7KL R(contest_support@virgo.is.utsunomiya-u.ac.jp)
- twitter(#arc_procon)
- BifrEERE TR
* Google Group: HpCpsyDC2014
* https://groups.google.com/forum/?hl=ja#!forum/hpcpsy2014dc
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JOty5ERETEMD
SDKIZEENDY—RO—FKIE
SHEAEITHTFETT

The 2nd ARC/CPSY/RECONF
High-Performance Computer System Design Contest

Application Specification of
Processor Design Category

AVTAMNEFTZRERIATF— L
Version 2014-06-08
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CDRFAE
ZDRFIANTIX, 4FEFEOT7IT)r—2a0705 S LDOEHEHRBALET

BETaTARDWEBH Ak
- http://aquila.is.utsunomiya-u.ac.jp/contest/

FHLGRIE, UTOWTNADAETEBLEHEIZELN.
- *—)L7EL R (contest_support@virgo.is.utsunomiya-u.ac.jp)
- twitter(#arc_procon)
- BAiTEHRES TR
* Google Group: HpCpsyDC2014
* https://groups.google.com/forum/?hl=ja#!forum/hpcpsy2014dc
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310 _sort

256KBDT—%5T74 )L 310sort.dat IZIE, ROBEERTERIND, YV—FITRET
— 2 HIE T BE=HDITUE LT —EE V—FDERHE n HEMSNET.

ZDIFPAILDERAEIL, data.c & Makefile #5&IZLTLEELN.
iZBARMELT, V—rODEZR# n=i1*1024 [CKYIEEESINFET.
struct data_t {

unsigned int buf[SIZE-1]; // 256KB -4Byte buffer
int n; // the number of elements

}:

Y TIWTT)r—avlE maine IZEBBRESNTNVET.
- FY, TAI7AMILDEFRNT, B3 data #HHEELET .
- RO, £KEDOIOOEEDEXRTRLET.
- RIZ, gsort IZKYY—T1UTEEIHEWVET . mainc TEIVAYIY—IHRES
NTHWETH, FEOV—T4UTT7ITYVXLERANWTEBELTEEVNEREA.
- =TT ROEEEYIZY T LTRRLET.

)
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320 _mm

256KBDT—45T74 )L 320mm.dat [Z[F, ROBEFRTERIND, THZHHMET
BI=ODIUF LT—RE, THHAX n AIEHENET.

ZDIFPAILDERAEIL, data.c & Makefile #5&IZLTLEELN.
ZEAMELT, V—FDEFRH n=i1*16 ICLKYIBEINET.
struct data_t {

unsigned int buf[SIZE-1]; // 256KB -4Byte buffer
int n; // matrix size

}:

Yo TIWTT)r—av(E mainc ITERABAINTLVET .

- FY, TAIFAILDIEZRANT, EATTH a, b, c ZHEAELFET .

- THiEc=axbZHELET.

- HERD=H, c D—HDEFRERRLET.

- HERDH, c DETHOEZOME (F—/N\TO—IXER) DHERERTLET.

)
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330 _stencil

256KBDT—%774 )L 330stencil.dat IZ[F, ROBERTEZRIND, EEFHDHHE
D=HDIUF LT—RE, BIHYARXn, 42L—avEH iter BESNET.

ZDIFPAILDERAEIL, data.c & Makefile #5&IZLTLEELN.
iZEABELT, V—FOEFR#H n=i*32, iter=i *2 [CKYUIBESNZFT.
struct data_t {
int buf[SIZE-2]; // 256KB -4Byte buffer
int n;
int iter;

I3
HSOTINTIT)r—23v(E mainc IZEEBREINTLVET.

- 9, T—AITFAILDEZRALT, EF bufl, buf2 Z#Ei{ELET .

- TNTNDEZRDBERBHESTIMEEDTHICKY, RODAFL—a> DiEZEE
BELFY. BEIIRDOIE—Z BT 576, bufl, buf2 ZHHEIZEH T 5FiEEF
ALTWET. HHERITEIZ 0x9999999 DEZRFIH2LDELTLET.

- FERTR HEREORLH, —HOEREZRTRLET.
- WD, éf@%%@ﬂﬂﬁ(ﬁ'—/\m:l—liﬂ*ﬁ)0)‘?*%%2%2TL,$?’

)
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340_spath: &xfE RREIREDHIE

ME
- BEZN0S57L0, BESN2AMOREEME RO SHETT.
- JI7-BEERIL, 7714 (gr, p2p) ITTERINTNET.

- DTS, REBNE—DOFETHIIENMRIShTNET.
[E1EIMSDEMR]

757 -HEEEDHRIZEAT LHIEHR
- J27-BEFEZL, 9th DIMACS Implementation Challenge -
Shortest PathsICTRWoNTz, SUF LT ZT7ERMY—ILERLTHEY
EX N
© ERY—IIVERIR, NTVYIRA DI TR I T ELTERASNTNET.
- http://www.dis.uniromal.it/challenge9/download.shtml
- U357 -HEEREDI7AILE X DIERITLLT DURLM S THERLIFZEL.
* http://www.dis.uniromal.it/challenge9/format.shtml

)
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340_spath: AN T — AL EEDBE

256KBMDT—%774 )L 340spath.dat [Z[&, ROEEERTERSND, HRITSTD/
—RFEER(TD)ERTT—2(buf)e, /—F#in, TyPHm, thm/—K&ESstart
, R/ —FFEE goal &SN FETS.

CDI7AIVDERAZEIE, generator.rbl Makefile Z5 &1L TZELN,

struct data_t {
unsigned int buf[SIZE-4]; // 256KB -16(4x4)Byte buffer

int n; // the number of nodes
int m; // the number of edges
int start; // ID of the start node
int goal; // ID of the goal node

)\73774)1/0}31“/’)0)7‘-“—913*, 1IDOTYOH-YIT—FTHEBRENET.
F¥L<IE, 1340_spath: T—42HHKIZTDWTINDRSAFZE R TSN
TILTY) X LIE main.cllfRd SN TLVET .

- AMUDBH T, T—2OMEALRICfindShortestPathBE#ZIEUET .

- findShortestPathB8#(E, Dijkstra® 7LV X LIZKYREREROFET.

- REICREIL—IMO/—FESZIEEICRTL, XN EH#H OEFZERRLET.

)
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340_spath: T—A2RHIZDWT

IvODNT—ERKX(ART—4H) + J—FOT—ERKX(RET—3)

- IyODT—RERODBEARTRS - J/—FDT—RERDODBERTERS
NFEJ. 12O YOH=Y3T—K( NEY. 1D20O/—FH1=U3T—k(
1284 F) THRENET . 12/84F) TERENET .

- AHTF—ADObufltedgeDERFIZ - Dijkstra®7 LI X LEEEL
TYFET. TWETY.

- from&tolFENENIRR - AD - currentCostld/—FDTREDNIR
/—F&EETY. ~(&&HE) TY.

- costlx/—FRIDIEREE (BEE) T - isMinimumCostld, TRUE(1)H
ER FALSE(O)THR/MNIARFTHBZE

MNHEELTNSIEZRLET.
typedef struct { - fromNodeForMinimumCost(Z.
int from; B/NIARNEEIER) ELGHIGEED,
int to; ERID/—FESZRELFT.
int cost; typedef struct {
} edge; int currentCost;

int isMinimumCost;
int fromNodeForMinimumCost;

 _f=> } node; 128
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340_spath: 77 A ILDERA(ERRIT7AILEZT)

INAF)
- 340spath —22aL—3ART/ 1T (elf)
- 340spath512.bin —FPGAR/S1F+1)(512KB)
- 340spath.bin —FPGAR/N(F1) O—FEH D H(256KB)
- 340spath.dat — AHT—%(256KB), data.binb FILE®D
A9V Tk
- Makefile —TI7#ILETFPGAR/NAF1)(B12KB)E 4 ik
- generatorrb —4J37-fEERI 7ML (gr, p2p) ho. T—RI7AILEERK

- sim.m —22aL—3 3V TT— 3% HHALT-ODEE
V—RI7AI

- main.c —AMUBEBEREREBEICEYT R

- startup.S5 —T—kF7vTa—F
T—R2I74I

- n2048.gr —JST7ERITAIL (2048/—F)

- n2048.p2p —MEERI7AMILIaR-BRADIETE)

- né.gr —[SEBIEMLGTITERTI7AIL (6/—F)

- nb.p2p —[SZIMEEZT7 7ML ER-READIETE)

)
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DRFaAUE

CORFAAVRTI, AVELA—3V AT LRMDT 7)/r—3>r 70T 54
DEBRERALET

BETaVTARDWEBH Ak
- http://aquila.is.utsunomiya-u.ac.jp/contest/

FHLGRIE, UTOWTNADAETEBLEHEZELN.
- *—)L7KL R (contest_support@virgo.is.utsunomiya-u.ac.jp)
- twitter(#arc_procon)
- BAiTEHRES TR
* Google Group: HpCpsyDC2014
* https://groups.google.com/forum/?hl=ja#!forum/hpcpsy2014dc

)

=
@\ The 2nd ARC/CPSY/RECONF High-Performance Computer System Design Contest

131


http://aquila.is.utsunomiya-u.ac.jp/contest/
https://groups.google.com/forum/?hl=ja%23!forum/hpcpsy2014dc

AVE 31— AT LMD 2—4 vk
[y —OEBA T T4HIL 70—

B &Y

- IRRAFPCHOHSELNDEHDEGZRIL—LBIDEERINLE . AT T4H
LoO—EBIZXYSTEL. BHRIZEZS AN THRAMNCIZEYIRT,

A NEHR
(JPEGIZL=-Fe X TIEMSN TLB)

a6 YT T I

| ) FPGA
< | board

HOST PC

_— HAER ( JPEGCIZE =KX TEMSNTLND)
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S

AVEaA—3Y AT LAMTIE, UTOREBERYRLET
- RAMNG2DDANERZEZITERD
© ERIFIREDOIPECEMESNI= T+ —IvbTESNFET.

s ATT4HhL70—LISNOESEFRONEIZELTIE, S&XHE[1]ICEEEHIN
TWAUBEER—X[ZERRLTLVET.

S Z X Hk[1]
- BE BT E T3HE BRLEBTOIIIVT ), VIO D)TAT4T
#X &1t 2008.

)
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SDKR®DIZ7AILIZDUNT

Makefile
- AVTAMDRANTEHET H0E, BLU, FPGATR—FTREET HUEE
PCETETTELI7AINZERLET. (UnixRDOSEEELTWETY)
run_contest.sh
- AVEA—RLATLEMAODTAGSLELT, TED—EDWIEEXPCLET
RAERICERLET.
- IRRAFTOHILIE (FPGAA DT —2DERK)

- FPGATOUNE(AANEBDOER, A 7T74h\Lo0—0FE, A7 FT«4H)Lo0O
—DE, HAERDEHE)

« TRAFTORNIE (FPGANSZ(THR-T-EE O ER)
UTZEERITIDET, EQFOIGUMENETINSIDON A NESERNET.
- make
- ./run_contest.sh
LD R—T T, run_contest. shh T o TWLVHMEB(IZDWNVTERBALE T

)
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SAROALEDO—

|
' v
BMPZ7A1IL I [ Decode }
A |
| RGBYCrcb | ! , ! \
T ' | Y5 TOptical Flow |
[ Encode } : ) v \
: YCrCb->RGB
| Y
{ : . @mRERE |
[ Decode } , v .
] ; Encode
BMPZ7AIL '
|
|
RAKPC : FPGA

)
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RALTORTILE

220D A AER (tux00.bmp, tux0l.bmp) EZNZENYCrCbEHL, TDE

MEDERETIPECIEMBLET .

- BRAIAHTREIEBMPEIE I+ —< Y MIDWTIE, SEXM[11ZSEICL
TR

- YCrCbZEMIZBELTIXSEXHE[1]ZH A FEEN—RIZEBIMIEL =/ —
DAVEFRALTWET. (BZXE[]TIEZEE/ NS ZEZHAOTULET)

- YCrCbZE#FBEDEEIA—<yhELTIE, BMPEI{E I+ —< Y FDREN S
Y, GER5>ZCr, BER A IZChbERHML TIRFELTLNET

- JPEGIE#EICEHLTIX, & XE[1]TIF1E R (RGBLELRD A, §EIDI5
BYDH) IZHLTOEHFELIBTLIZA, YCrlbENF IR L TIEHEL
BETH5EIIHEBLTLVET.

- JPEGIEMETIX, SEXHE[IITILFR/NMISRDODCTHAEHLNTILVELE
A, BEIEL-DCTIZZEELELS-.

)
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LL]

FPGATDILE

FPGATIILL TOMIEZLET .

- 2DMJPEGIE#EEI2 (image0.encoded, imagel.encoded) 71—k

- TA—FSINF-BEBOZENETNYRLZRAWNT, A7 T714H/L70—%3KED
7.

- =D ANEH (image0) IZX L TYCrCb->RGBZE 2 (BA%14 (&
convert2bmp)z L, RGBEEZ T, TDRGBERIZKLTATT14HIL
JO0—DRZEHEELET

- ATT4hloO0—D B SN =B EIPECEMmELET

)
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RALTOZRNIE

FPGAMWLIPEGEMESN-EZRZZITERY, RRALFT.
REZEDI7MIL%E, output.bmpEL TIRELET .

)
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Y

SENM[DEEZBTHHIEERICK, TV, YINNUII)IAT4T%t
21X, EEDTOYSLZARAVTANCERSIETIEEXZCRELTIEEE
L7=. Zr*o?b\('}"c“if AVE 31— AT LEF DR ELTIPEGCIEME, B

EFH;,_T' BRIRICT HCENTEELE. COHZZHBYLFENT, ELE@*LBLL
IT&

)
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