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1. [FLHIS

CDEFZE. Quartus® Prime BEFEY IR 7 (LLF. Quartus Prime) Z{# A3 3 1—HREITDER TS, FPGA
/CPLD QFFEZO—DOH T, XICTROFENDEFEI—XTHEITSEITLLERTT,

TR B 5 | m
R 2 3 H 6 8| E g
To27| W B i # 3 5 7 %
"o 2t 8 L ] 2 # > -« O i
nobz > # &) = D X = 4 i
wroLm|l B - Z = 1 % 2 L
= = @D @ iE L 4 =

i® i d % >

L T 3 } _ L1 7 _

'\T,' - '\T,' '\T,' ® '\TJ '\T,'
Model Sim. (H; rtus:Prime

Qsys Y RTLIEEY—IL(LLTF. Qsys) (&, A R—+k(Intellectual Property (IP) 77293 3vv4IY
AT L, A=Y O IRE) EFEET 240230080099 (FRLR/ T—3 - IR ADEHC/A BRSO
i, FRLA-Fa—45 0099 F—ER—130 00995 E) #EEMICERL T, FPGA TH (> -70
L RDEMEH HEKRBICHERELET , Qsys [& FPGA [ZRd{bSnizRybT—4-F> - F v (NoC) DFLLY
R RSN THY BIHKY—ILD SOPC Builder £EERT, HREDREIEOTH AU DBEFADLOT S,
ZL CRAIDARIEEERHLTLET,

bo e E

Qsys A7 I

i ] e S

Master 1

I ] bt 4
Master 2

G %K) SASO

i ) e B
Slave 3
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Qsys VATLARIZIEIRARZERL—TMNEFEEL., FAVR—RUMNEDA AT —A(Qsys 41 B2aARIR) &,
Avalon® > ARM® AMBA® AXI™_ AMBA APB™_ AMBA AHB™ 73E DR IELFRIELEA A TT—ADRE
%ﬂ-ﬂ-{)_l"lai—a_o

Qsys -{ 2 H3OF Dt

Avalon

Slave 2

TRk
Master 2

aAv—x bk
4

Nios® Il F7O4+yH (LI, Nios I1) 4> FPGA T/AfRIZHEINT= ARM® I7HEED SoC FPGA #{ERT
BIEEHEICRST . BIATIE Qsys ZHEAT IS —ANEZLH D=0, COEHTIE Qsys DEFEAENAE
SBALET,

HH. BAVR—RUMOFHMIC OV TIE, RTOyHPORARYTTTILORF 1A MESRBL TS,
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2. Qsys DEFEE

Qsys & Quartus Prime AMSAEEILET . Quartus Prime @ Tools A=a1— = Qsys ZTRTZm & y—
WIN—=%' )y LTLIZELY,

= 0Qsys - unsaved.qsys*® (E:¥Altera¥unsaved.qsys)

f=lE =]
Eile Edit System Generate VWiew Tools Help
(7= P Catalog &5 e E— Swstem Contents m fddress Map 52 | Interconnect Requirements &% =
2 x @ = | |« | ¥ System: unsaved
Project A F | Use  Corn. Name Description Export Clock Base
19 New Companent. T || B el Clock Source
Library ) L X ch_in Glock Input clk exported
[#-Basic Functions 1 ==} clk_in_reset Reset Input reset
0P .
L3 clk Clock Output clk 0
Intertace Protocols =
clk reset Reszet Output
F-Low Power s
[-Memary Interfaces and Contraller: =
4 . ] -
b 4
Mew.. || Edit. & fdd.
. Her 28| Device & il
DQ unsaved [unsaved.qsys#]
[ clk
[H-B= reset
-4k clk 4| 111

b it W Gurrent filter:

o= Messages a

Type Path Message

0 Errars, 0 Warnines

2-1. Qsys VAT LDFIRVER
LAY Qsys ZFHRICEEILI-IKEETT .

2-2. BFE®D Qsys VATLERK

BEED Qsys VAT LERKIZIE, Qsys D File A=a— =

Open ZFEIRL T, 3ZED gsys T7AILEER
LTS,

[ R EEEEEEEEEEEEEEEEEEEE—————
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2-3. Qsys YATLDERE

Qsys VAT LERETBIZIE. Qsys M File *=1— = Save(EEZERE) . £1=IF Save as(BETE(TITT
RE) EBIRLTZEW, FTOKIBEIVLURIMERREINT Close BV v I TEDLSITHE-Tz69vILE

ER
%= Save System Completed B
e A e
@ Info: E-falterad 16.0/ip/** /% matched 0 files in 0.00 seconds 1

@ Inhfo: Reading index E-¥altera¥ 16 0¥ze¥quartus¥zopc_builder¥builtin.ipx

@ Info: E-¥altera¥ 16.0¥se¥quartus¥sopc_builder¥builtin.ipx described 82 plugine, 0 p
@ Info E:faltera/ 16.0/ze/quartus/sopc_builder/ ¥ /% matched 8 files in 002 second:
@ Info: Readine index E:¥altera¥ 16 0¥se¥quartus¥common¥librarian¥factories¥inde
@ Info: E:¥altera¥ 16 0¥se¥quartus¥common¥librarian¥factories¥index_ipx describe
@ Info: E:falteras 16.0/2e/quartus/common/librarian/factories/¥% /% matched 4 fil |
(@ hio: E:/altera/ 16.0/se/quartus/sopc_builder /bin/$IP_IP¥_PATH matched 1 files| ™
@ Info: E:¥altera¥ 16 0¥se¥quartus¥sopc_builder¥bin¥root_components ipx describe] |

@ Info: E:faltera/ 16.0/2e/quartus/=opc_builder/bin/root_components.ipx matcher ~
4 | I [

() Save System: completed successiully.

Cloze

2-4. Qsys MIET

Qsys Z#R T I BB, RECEREZLEELTHND Qsys YATLDERZTHHENEFTRTLEIETSE,
TOEIEAYE—UNRFREINET, Qsys VATLDEREITOTHORT TS, BLILERLEWLTIRT
FTEMERDTEELY, (Qsys AT LDERKIZDOLNTIL, FIRDI5. Qsys AT LDERFEEER I TERELT
LWVFETS)

' Generate Now? @

Recent changes have not been generated. Generate now?

Fany 1| veam || mé |

Ver.16/Rev.l 2016 £ 10 A 7127 ALTIMA Corp. / ELSENA, Inc.



A ALTIMA Quartus Prime iM1K - Qsys VAT LMAY—ILDFENE EISENA
—

3. AVR—RUEDEM

Quartus Prime(Qsys) ICFHAREINTLSaVR—R UL, FAT 5V R—R U ERFEL T AT AIC
BMLTWEET , A R—R U PDRROENM, FIERELE SOV TEHRBALET,

X BEDIR—F,FBEMERL T Qsys S XTLRATRFT 3ZEEL TEET 4V, CD Component
Editor /ZDUVTIXCDEH TIZAAE LA,

3-1. aAviR—RDEE

IP Catalog VAR (ZhTIVEIZHEINTLNSDTEDFNSIFET A, FIERE/NA—I2aVR—Rk
ZN—ETHIANTBEZYETEaVR—RUMNITLILR) T ENTREENDAD T, ZEDaVR—RUNE
NZARLT Add 099, ELLIEFTILO)vILET,

f5) Nios Il Oty
- P Catalog 33] — T I

L niog Qi .
H H =/\N—
s @ Altera Miog 0 G BR

E!-"Pr_'ncessors and Peripheralz
EI‘"O_D—PI’DCBSSDI’S

EI"-N_ic-S I Cuztam Ihstructions
* Bitznwap
® Cuztom hetruction Intercom
#* Cuztom hetruction Master 1
* Custom hetruction Slave Tr) _
#® Floating Point Hardware 3
o ® Floating Point Hardware 2

[=-Embedded Proceszors
blime TT J—

3-2. AVR—RUMDBEMERTERTE
Add 35&, BILESELTWNAOVR—R U MDEREEEANREET , £9 (&, RETESEREFHRELT
{FEFEW, IT5—HAEOTWBIRETH, EUHZ T Qsys VATLRITEMTAIENTEET , (CDEIZERBA
T AEGLGENTETLVELE, BRICTIS—ASEZ ALMEEAHYFET,)
X CCTlEt B R—F ,DBEBE DM DU TIEERBL EEA . SBEDFHIZDUTIE, 3>
=N DRFEIXNFEIBL TS,

— e
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BIREREMNTEL, Finish 9 vILFET,

&= Nios II Processor - nios2_gen2_0

m Mios Il Processor 16']) Nios I1 7’EI+_'“/'U'
sltera nios?_een?

[* Block Diagram ]
[ Show signals

Vectors | Gachss and Memary Interfaces | Arithmetic Instructions | MMU and MPU Settings | JTAG Debug | Advanced Fsatures|

Reset Vector

e A Reset vector memory. W -]
Reset vector offset: 00000000
RV S L Reset vector 100000800

valon instruction_master H
f—Instruction mastery -
[~ Exception Vector

reset|_debug reset request ||| . coption vector memany: e

s _Bustem_instruction| SERCUE R LE ORIy Excaption vector offset 100000020

lebug_mem_slave

Exception vector: 00000000

attera_nias2_gen2

[¥ Fast TLB Miss Exception Vector
Fast TLB Miss Exception vector memary: | 1jone

Fast TLB Miss Exception vector offset 00000000
Fast TLB Mict Exception wector 000000000

\
) Error: nios2_gen?_: Reset slave is not specified. Pleass sslect the reset slave
) Ervor: nios2_gen?_: Exception slavs is not specified. Please select the sxosption slave

F5E.Qsys VATLRIZAVR—RUMEINENET,

s Qsys - unsaved.gsys* (D:¥work¥c5_gsys_1600¥unsaved.gsys)
File Edit System Generate View Tools Help ﬁu) Nios Il 7Dt‘y4f
[P Gataloe 52 = O] 12 System Gontente 28 | Address Map 52 | Interconnect Requirements 5% =]

Lo X =)« W System: unsaved  Path: nios2 gen2 0
% Pltera Nios I Custom Instruction | * | Use  Comestions MName Description Export Glock Base End Fa 1
* Altera Nios I Gustom Instruction ¢ | B clk_d Glack Source
[=-Pracessors and Peripherals X (== clk_in Clock. Input clk cxportcd
& Co-Processors = == clk_in_reset Reset Input reset
£ Nios 1T Custom hstructions - ok Glock Output ko
* Bitswap =

* Custom Instruction Interconnect w
* Custom Istruction Master Transls St 8inios2.gen220
* Custom Ietruction Slave Translat|= ck Clock Input s S ° >
*® Floating Point Hardware reset Reset Input (k] Jﬁﬂﬂéhf::l./ﬂ'\ *J"
# Floating Point Hardware 2 data_master fivalon Memory Mapped Master [cl]
B Embedded Processors instruction_master  |Awalon Memory Mapped Master [ck]
+® Mios Il (Glassic) Frocessor 4 ira Interrupt Receiver [ck] IR 0 IR0 31
2% debue reset request  |Reset Output [ck]
’ debug_mem slave |Avalon Memory Mapped Slave ekl 0x0800 Dx0FFF
custom_instruction_m... |Gustom Ihstruction Master
EXTN . ‘ .
E.. Hierarchy 63| Device Famiy 53 ‘ g o o 3T Gurrent filter
I unsaved [unsaved. asys] (T —— ‘ oo
= clk
> reset Type Path Message
E kO Eix) 4 Ervors
Gonnestions ] unsaved nios2_gen2_|Reset slave is not specified. Please select the reset slave
[] unsaved nios2_sen2_0|Exception slave is not specified. Please select the exception slave
[x] unsaved nios2_gen2_[nios2_gen2_lLelk must be connected 1o & clack output
[x] unsaved nios2_gen2_0[nios2 gen2?_Oreset must be connected to a reset source
4 Errors, 0 Warnines Generate HDL.

EBML=aV R—R U bDERIET 74 ILEDSEBRLI-LDMES &, ZUDaR—RUNEN(SAL T BY
)% = Rename ZFERL T, BRIFIEELTIZELY,

1= System Gontents 5% I Address Map 5% ‘ Tnterconnect Requirements 53 ‘ =]
= [+ ¥ System: unzaved  Path: nios2.gen2 0 1@]) Nios 11 jl:l‘t’“j"j‘
+ | Use  Gonnsctions MName Deseription Export Glock. Rro T
L | B clk_b
X o= ckin clk exported
== [=ai cll_in reset reset
clk k0
= ol Cutput
- = 18 njosd gend_0I TP - ———
- clk ‘Connections 3
¥ reset [clk]
dsta master Filter Yok
ingtruction_master = e Ctrl+E [clk]
irq - e [clk] IR0 0 IR0 31
debug reset requeiimmiia [ok]
debug,mem,ﬂa{ * Rename Ctri+R [chk] 00800 DA ff
custom_instructill e DUPTCaTE T
< * Remove | »
it T T Current filter: Detalls 4

COFIEEHRRYBRLT, FERALELAVR—RUMETRT Qsys YATLRITEMLTIZELY,
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3-3. AVR—RUPDAREZ

BALE-aVR—R U R DIEFE AR B Z OB L, ZUOAR—RUMENISARLEREET & » &
V. X BETIERELEETLIENTEET,

#= Qsys - nios2_system.gsys (D:¥work¥c5_gsys_1600¥nios2_system.qsys)
File Edit System Generate View Tools Help
= 1P Gatalog = 2| &= System Contents Addrese Map %% | Interconnect Requirements &4 . =]
R = | i System: nios? system  Path: clk_0
Project F | Use  Connections Name Description Export Glock, Base End IRQ  Tass
M New Companent. % 5 o
System X oo ckln Glack Tnput clk exportcd B
Library 0 clknresst Resst Tput reset
Basie Functions a olk Glok Gutput ol
DSP =
i Interface Protocols . el ezt (Rt Qi
Lesw Pomer 2 pll Altera PLL
Memory Tterfaces and Controllers e refolk Clock Tnput
+1-Processors and Peripherale x reset Resst Tput
Qsys Interconnect u autelkl Clock Dutput plloutelk0
University Program outelk ] Clack Output plloutelk 1
locked (Gonduit
B 1 nios2_cpu Mios T Frocessor
clk Glock Input
reset Reset Input [ck]
data_master Avalan Memory Mapped Master [ck]
instruction_master Avalon Memory Mapped Master [ck]
i Interrupt Receiver [ck] 1R0 0 IRD 81
debug reset request  Reset Output [kl MW
debug_mem_slave  |Avalon Memory Mapped Slave [ck] 00800 0T
custom_instruction_m . Custam hstruction Master
B jtag_vart JTAG UART
clk (Clock Tnput
reset Reset Tput [ck]
Edit =+ Add avalon_jtag_slave Avalon Memory Mappsd Slave [-k]
i Interrupt Sender (o]
RO Dovice Famib_E3 oo B onchip_memory On-Chip Memory (RAM or ROM)
- = okl Clock Input
(i nios2_svsten [nios?_systen.asys] o Avalon Memory Wapped Slave Bkl
- ok reset] Reset Tnput k1]
= reset - . e -
< i »
E Zf:_qsram_hus A fft ¥ % Current filter:
A jtag vart
o led pio RE—
B ris2 pu Path Message
¥ onchip_memory
i 18 Errars |-
1 sram aQ nios2_systemnios2_cpu Reset slave is not specified. Please select the reoet slave
Connections nios2_systemnios?_cpu Exception slave i not specified. Please select the exception slave
aQ nios 2 system.epcq epca.clock sink must be comnected to  clock output i
L i '
18 Erors, 14 Warnings

[ R EEEEEEEEEEEEEEEEEEEE—————
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4. AVR—RUDEFERTE

ERAYT IV R—RUMDEMA D15, AVR—RUMNEDERRETVES , VAV IRTPY v E L.
TRRERL—T  Y—REV VI ERCIBEDA LA T —ADEHEITLET , =, AN —IU T EHIC
ML TNET,

X Qsys SRXTALICEHD IO I ERINEHZEIL, ##HAED Clock Source Z Qsys S XT-AIZEML
T IS C TR ELRE VIR E1To T30, COEHTIE, 1 FEHED OO0 (50MHz) 47 Qsys
SRTLNEREIA, BIZ PLL TEGD 2 BEDEFREHELAL THLSEIA—F N ANEETEE
LD ERDTH A FHIZL TOET,

% Nios Il 04+ Reset Vector 12 Exception Vector &1L, Qsys SR T74L_LEDIEREITPOLERTE
DTELHD /Y, TI—DVEA G 0/=YLFET . CHlF—E, T5—0FHo TSR ET Qsys 2 X7
ALAD Nios || TOtsHDEMEFEET-H#IZ Qsys X TLADEEREEL-ATICET. BEHNT
EBLIITLY, TS—HVEAFE T COEH TIZAMGHIEEREL TOFT DT, FLEETA—%
DI FaXNEFSIEL TS,

4-1. yayH &) tyk
o0u &)y DERELEREITLET,
4-1-1. BRI DERTE

Qsys VAT LAHHBEINEIOvIERELET , Clock Source 25 7 ILD)vo Fi=F AYYvY = Edit
FHERLET  RIEREN KO- CREEEEZFCHIHA L. Parameters 27D x &9y ILET,

$7 System Contents 52 | Address Map 52 | Interconnec t Requirements 53 |

= | |« | | System: nios2 system  Pathe clk 0

Clock Source .
clock _source etails

clk_reset 9‘\7‘) l/7 IJ ‘y7

H4r M B X+

reset Reszet Ihput
outclkd Clock Cutput
outelk 1 Clock Output
locked Conduit

€ Clock frequency
—® Clock Source ~NANSNDIOVIDREIRBERELFT  BAIlE Hz DT, HBITEEL TSN,
Xk ZADTEEHPEZO0 573 Dom FADTEELEHEIZ 0 ¥ 6 B TEMSHNFET

€ Clock frequency is known

BRI HOI>TNBIGEEIE. FvIEANE T, FoyIZLIEWMER. Qsys Y AT LDARK (Generate) 12
KT BENHEIDT, FIvIE AN ELHRLET,

€ Reset synchronous edge

IOV =AM HEFT B Vb DEEEEIRLET,

None YD TH—rETATH—r 0Oy oICEEALEELY, FRLRZUIZE B EYREE)
Both eI DT Y —hETATH— OOV IIZEAT S,

Deassert eyrDT7H—IREE T TAT7H—IREET S,
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4-1-2. AfiR—b

Clock Source M AFR—KE Qsys L RTLADHIAYI AFI(Clock Input) &Yty AT (Reset Input) H1577
#ILRT Export [ZERTEFHTI . (Export HAS KF 124-TLVAE Exported, DFY Qsys VAT LDFMERE
EHRTEAEVELTRESN TSI LERLTLET, )

Uze  Connections Mame Dezcription Export Cilock,
C clk 0 Clock Source
(e clk_in Clock Input clk exported
C clk_in_reset Fezet Input rezet
ok Clock Output clk_0
clk _reset Fezet Output

4-1-3. HAR—F

Clock Source MH A7R—KIE Clock Source LT Qsys AT LADMDIR—RUMAHIET S0y
27173 (Clock Output) &)ty b H 71 (Reset Output) A3 YWFET

dze  Connections Hame Dezcription Expaort Cilack
= clk_0 Clock Source
(e clk_in Clock Tnput clk exported
C clk_in_rezet Fezet Ihput reset
clk Clock Output clk_0
clk reset Peset Dutput

4-1-4. ZEaAR—R U MED IOy

Clock Source ZFTLT Qsys Y AT LRDMDIAUKR—RUIAHEIGT Ho0v0% #EGE DI R—FR Uk
DOV ANEERRLET

ZOHITIE FPGA RERD PLL THERLI-ELGSEEBDIOVI% Qsys Y ATLADEIAVR—RIbA
HEBLTULVAD T, £ 1d Clock Source MOy HAE PLL YOy AhFEEGELET, (PLL Z2FEHALY
LY Qsys YRATLDIZ AL, —fiRAIIZ Clock Source MYOYIHALMDEAVR—RU LD ANIOYIEHE

wmLESS)
dze  Connections Mame Dezcription Export Clock
= clk_0 Clock Source
e o ckin otk Tk clk exported
C clk_in_reset Fezet Input reset
clk Cilock Qutput clk_0
clk _reset Fezet Output
= pll Altera PLL
refolk Cilock Input Double—click to export unconnecte
reset Feszet Input
outclki Cilock COutput ol _oute k0
1)y outclk 1 Clock Output pll_outelk 1
locked Conduit

8
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Uze  Conhnections MHatme Dezcription Export Clock
= clk_0 Clock Source
e C4 chkln Glock Tnput clk exported
C clk_in_reset Fezet Input reset
3 clk Clock Qutput clk_0
clk_reset Rezet Output
= pll Altera PLL
C Double—click to export clk_0
reset Fezet Input
outclkl Clock Output pll_outclk
outclk Clock Output pll_outelk 1
locked Conduit

RIZ.PLL THERLT= 2 BEODIOVIED AT LOEFICIGLTEAVR—R D IOYI ADANEGLE
T, T T RRDI«I)LARERFERLTYOY &)y b EHRD A D FKR R (Clock and Reset Interfaces) (23 5&.
EHGEMNOYOTERYET,

Uze Connections Mame Dezcription Export Clock
2 elk_ D Clock Source
o clk_in Clock Input clk exported
o clk_in_reset Fezet Input rezat
el Bles’s L FRMD I LA Clock and Reset Interface
clk_rezet Rezet Qutput
= pll fAltera PLL
refelk Clock nput clk_0
rezet Rezet Input
— outclkd Clock Cutput pll_outclk0
—T~ otk 1 Clock Cutput pll_outclk 1
=l [Q hios2_cpu Miog I Processar
C clk Clock nput pll_outclkD
reset Reset Input [clk]
debue_rezet_request  |Reset Output [clk]
E jtae_uart JTAG UART
C clk Clock nput pll_outclkd
reset Reset Input [elk]
B onchip_memory On-Chip Memory (RAM ar RO M)
C clk1 Clock Input pll_outclk0
reset] Rezet Ihput [lk 1]
B sram Generic Tri-State Controller
C clk Clock nput pll_outclkd
reset Reset Input [zlk]
E ext_sram_bus Tri-State Conduit Bridee
C clk Clock Input pll_outclki
reset Reset Ihput [elk]
S [Q epoq Altera Serial Flazh Caontroller
@-’ clock_zink Clock nput pll_outclk1
reset Rezet Iput [clock_zink]
B led_pio PID (Parallel L)
@—’ clk Clock nput pll_outclkd
reset Rezet Input [clk]

Ver.16/Rev.l 2016 4 10 A 13/27 ALTIMA Corp. / ELSENA,Inc.
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[#RD: ‘RO 71V 3H8EE]
RTRDITAIVAEREEFRAL TR TERYIAD ZET, BHELEDBIZROILYET,

t: Swstem Contents &8 l fiddress Map &2 | Interconnect Requirements &% |

E||a !System: nioz? system  Path: pll

+ Uze  Connections MHame Dezcription Export Clock
‘ = clk_D Cilock, Source
* C— clk_in Cilock. Input clk exported
E (S clk_in_reset Rezet Input reset
: clk Cilock, Cutput clk_0
= clk rezet Rezet Qutput
“ =l AteaPl |
v L refelk Clock, Input cli_0
¥ rezet Rezet Ihput
outclkd Cilock, Cutput pll_outelk(
outclk i Clock QOutput pll_outelk 1
locked Conduit
i

ol
il Gurrent filter: All Interfaces

= Filters

Filter: | All Intetfaces - Mew Femove

dClock and Reget nterfaces
M. o
e fvalon-MM Interfaces
J#valon-5T hterfaces
tehd
mate Hide Resets
ihatqHide Clocks Value
JHide Glocks and Resets

sHide Interrupts

Add Remove
and match all
What Hawy Walue
Add Remove

[ R EEEEEEEEEEEEEEEEEEEE—————
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[#HRQ: D AHiE]

FEIFE . Connections #iT O &7V ILTEGY 2HEEBNLELZ. COFEUIMC, FLEYN ERDE
ANHBYET DT BALET . BFAPBEITIGLT, FELR T TS,

& J0yJAND Clock H#TREIRS 55%

09 DHHEEZITHRDFZIAVR—REDIOYIAAD Clock #BEV')VIT HE. ERTE DR
RRSNDHDT, TDHFMNLRVETS,

Uze  Connections Mame Dezcription Export Clock,
E clk_0 Clock Source
e clk_in Clock Tnput clk exported
(e clk_in_reset Fezet Input rezet
clk Clock Output clk_0
clk_rezet Reszet Output
B pll Altera PLL
L refolk Clock Input clk_0
reset Fezet Input
J outclkl Clock Output pll_outclk0
outclk 1 Clock Output pll_outclk1
lock.ed Conduit
2] Q nios2_cpu Miog I Processor
-= Da : ol outel.. -
rezet Reset Input clk_0
data_master fwvalon Memory Mapped Master
inztruction_magter fyalon Memory Mapped Mazter pllautclk ]
irg Ihterrupt Receiver [lk]
debue_reset request  |Reset Cutput [c:lk]
debug_mem_slave Awvalan Memory Mapped Slave [=Ik]
custom_ingtruction_m... [Custom hetruction Master

& Oy HDED)vY = Connections T:EIRT BH%

IO HERBETHRIOZIAR—R o DIOY I AZENASALT HY1JyS = Connections ZERT
BEEHRTEDRBHARTEINDID T, ZOHFISRUET,

Usze Connections Mame Description Export Clock Baze End
= clk_0 Cilock Source
o= clk_in Clock hput clk cxported
(e clk_in_reset Rezet Input reset
clk Clock Output clk_0
clk_reset Reset Cutput
= pll Altera PLL
* refolk Clock hput clk_0
reset Reszet Input
-. =— outclkd Clack Dutput - - =

autclk 1 Glock Output Connections: pll.outclkd 3 Export as: pll_outclkd
lacked Canduit Filter clk_0.clk_in (exported)

B 1 nios?_cpu Mios T Process epeq.clock_sink
clk Glock Iput Edit. Ctri+E ext_sram_bus.clk
reset Reset Input Add.. jtag_uart.clk
data_master fvalon Memar -
instruction_master fvalon Memar Rename Cerl+R led_pio.clk
irg Interrupt Rece Duplicate Ctrl+D nios2_cpu.clk
debue reset request  [Resst Output | % Remove onchip_memory.clkl
debug_m.em_slav.e Avalon Memar; . Details pll.refclk
custom_instruction_m... (Gustom Instrug .

3 jtag_vart ITAG UART | Move Up Ctrl+Shift+U sram.clk

Ver.16/Rev.l 2016 £ 10 A 15/27 ALTIMA Corp. / ELSENA, Inc.
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BT, Vv hOBERBRICLEIIZITVET,

Uze Connections Mame Description Export Cilock
= clk_0
C— clk_in Clock Input clk cxported
(e clk_in_reset Rezet Input reset
clk Clock Cutput clk_0
F o e ¢ clk_reset Feset Output _
= pll filters PLL FIRDI1)LA: Clock and Reset Interface
L refolk Clock Input clk_0
Ga—) reset Fezet Input
— outclkl Clock Cutput pll_outclki
— outclk 1 Clock Cutput pll_outclk1
= Q hios2_cpu Miog I Proceszor
clk Clock Input pll_outclkld
C reset Rezet Input [clk]
debug reset request  |Reset Qutput [lk]
[l jtag_uwart JTaG UART
clk Clock Input pll_outclkD
C reset Rezet Input [lk]
B onchip_memory On-Chip Memary (RAM or ROM)
clk1 Clock Input pll_outclkld
C reset Reset hput [chk1]
= IQ sram Generic Tri-State Controller
clk Clock Input pll_outclkl
C reset Reset Input [lk]
B ext_zram_bus Tri-State Conduit Bridee
clk Clock Input pll_outclkd
C reset Reset hput [clk]
= Q epcq filtera Serial Flash Controller
— clock_sink Clock Input pll_outclk1
C reset Rezet Input [clock_sink]
E led_pio PID (Parallel L0
- clk Clock Input pll_outclkl
C'B—) reset Rezet Input [clk]

[ R EEEEEEEEEEEEEEEEEEEE—————
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4-2. RARBERL—T D

YRABIDAVR—F N TAEYHRE) EAL—TRIDaVR—R UM (RYDTIFIVIEE) DREIDT—2% %
BLET BHROTRAFZOERDAL—T OEHGEAIEETT,

BE.FRATR2aVR—RMORFICALEEERABELLYE T, 2010, COEH TILFMLRE%
EZBLTLET, (CD Qsys VATLDHITIE, FOLSIHEHLET,)

Quartus Prime HAF - Qsys YATFLHEY—ILDFENE EISENA

Uze Connections

Mame

Dezcription

Altera PLL

Expart

GClack,

locked
=] ﬂg nios2_cpu
data_master
instruction_master
itrq
debug_mem_slave
custom_instruction_m...
B jtae_uart
avalon_jtag_slave
itrq
E onchip_memory
z1
=] [Q sram
uas
tom
B ext_sram_bus
tcs
aut
E DQ epcq
avl_oer
avl_mem
interrupt_sender
= led pio
=1
external_connection

Conduit
Mios O Processzor

FIRD I 1)LA: Hide Clock and Reset

Avalon Memory Mapped Maszter
Avalon Memory Mapped Master
Interrupt Receiver

Avalon Memory Mapped Slave
Custom hatruction Master
JTAG UART

Aalon Memory Mapped Slave
Interrupt Sender

On-Chip Memary (RAM or RO M)
Avalon Memory Mapped Slave
Gieneric Tri-State Controller
Aalon Memory Mapped Slave
Tristate Conduit Master
Tri-State Conduit Bridee
Tristate Conduit Slave

Conduit

Altera Serial Flash Controller
Avalan Memary Mapped Slave
Avalon Memory Mapped Slave
Interrupt Sender

PID {Parallel 1O}

Aalon Memory Mapped Slave
Conduit

pll_outclkD
[clk]
[zlk]
[zlk]

[clk]
pll_outclki
[zlk]

[k 1]
pll_outclk0
[clk]
pll_outclki
[zlk]

[zlk]
pll_outclk0

[clock_sink]
pll_outclk1
[clock_sirk]
[clock_sirk]
[clk]
pll_outclki

Ver.16/Rev.l 2016 &£ 10 A
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4-3. ElYAdH

Qsys AT LIZE>T, AL—TRIDAVHR—R UM (RYTFIIVEE) MR R2AIDIVR—R M (TOE
YBEE) NEYAAE RIS DL DIHE L. BIVAAETEEHTT STENTEFET,

4-3-1. FY) A H D FEHT
IRQ D O #HVvodBL, EIVAMHMEEIERSNET,

4-3-2. E|V)IAHDERTE

D)9 LEIEIZ. 0 ALBESHABBTEYRONES  BFANSVIE BRIBLDOEVEIYRAALLGYE
¥ BEIBMNZEREL-WMGEE. 8FEY )y /L TEERFELEL TS,

Use  Connections MHame Description Expart Cilack Base End IR T
= pll Altera PLL clk_0
locked Conduit
= Q nios2_cpu Miog I Processor [clk]
data_maszter fvalon Memory Mapped Master pll_outclkD
instruction_master fvalon Memory Mapped Master [clk]
Ihterrupt JEF Double—click to export 1RGN 0
debug_mem_slave Avalon Memory Mapped Slave [ck] 0x0000_0800 0:0000_0Fff
custom_instruction_m... [Custam hetruction Master
= jtae_uvart JTAG UART [ek]
avalon_jtag_slave fvalon Memary Mapped Slave pll_outclkl 0>0000_0000 0:c0000_0007 =
P irq Tnterrupt Sender [clk] 6] )
E onchip_memory On-Chip Memory (RAM or ROM) [clk 1] "
=1 Bvalon Memary Mapped Slave pll_outclkD 0x0000_0000 00001 _f{f
B sram Generic Tri-State Controller [clk]
uag Avalon Memaory Mapped Slave pll_outclk0 0x0000_0000 0:000f _ffff
tom Triztate Conduit Master [ek]
E ext_sram_bus Tri-State Conduit Bridee [ek]
toe Tristate Conduit Slave pll_outclkl
out Conduit
B epeq Altera Serial Flash Gontroller [clack_sink]
avl_car Bvalon Memaory Mapped Slave pll_outclk1 0x0000_0000 0:0000_001f
avl_mem Bvalon Memaory Mapped Slave [clock_sink] 0x0000_0000 001 _fff N
— interrupt_sender Interrupt Sender [clock_sink] @‘)
B led_pio PIO {Parallel L/O) [=lk]
z1 Avalon Memary Mapped Slave pll_outclkD 0>0000_0000 0:c0000_000f
external_connection Cionduit

Ver.16 / Rev.1

2016 & 10 A

18/27

ALTIMA Corp. / ELSENAInc.



M ALTIMA

4-4. Qsys VAT LOSNERIHIEY

FPGA DA —H O vy EERT 51012 Qsys AT LDIMEVHFHL-LMEEIE. Export #E4 7

Quartus Prime HAF - Qsys YATFLHEY—ILDFENE EISENA

WO T HEEVRDRETEDREITLADT, ELREHESEFT,

Uze  Connections
v

<2
—
—
—
<
<2
p———
>
<2

[ R EEEEEEEEEEEEEEEEEEEE—————
ALTIMA Corp. / ELSENA, Inc.

Ver.16 / Rev.1

2016 £ 10 A

Mame

=l p
locked

= E hios2_cpu
data_master
instruction_master
irq
debue_mem_zlave

custom_ingtruction_m..

E jtag_uwart
avalon_jtae_slave
irq

E onchip_memory
z1

=] E sram
uas
tem

E ext_sram_bus
tos
aut

= E epcq
aw|_caer
avl_mem
interrupt_sender

B led_pio
=1
external_connection

Description

Conduit

Miog O Processzor

Avalon Memory Mapped Master
Avalon Memaory Mapped Mazter
Interrupt Receiver

Avalon Memaory Mapped Slave
Cuztom Instruction Master
JTaG UART

fvalon Memary Mapped Slave
Interrupt Sender

On—Chip Memaory (RAM or ROM)
Avalon Memaory Mapped Slave
Gieneric Tri-State Gontraller
fvalon Memory Mapped Slave
Triztate Gonduit Mazter
Tri-State Conduit Bridee
Triztate Conduit Slave

Conduit

Bltera Serial Flash Gontroller
fyvalon Memory Mapped Slave
Avalon Memary Mapped Slave
Interrupt Sender

PIO (Parallel L0

fyvalon Memory Mapped Slave
Conduit

19/27

Export

pll_locked

Clock,

[zlk]
pll_outclkD
[zlk]
[clk]
[clk]

[clk]
pll_outclk0
[clk]

[clk1]
pll_outclkd
[zlk]
pll_outclkD
[zlk]

[clk]
1_outclkD

ext_sram_bus_out

clock_sink]
pll_outclk1
[clock _zink]
[clock_sink]
[clk]

I_outclkD

led_pio_external_connection




A ALTIMA Quartus Prime iM1K - Qsys VAT LMAY—ILDFENE EISENA
—

5. Qsys YATLDBTEEER

AVR—R U MEIDEGA IR o1=5, Qsys AT LDERTE EE R (Generate) Z4TULVET

5-1. R—ZX-FRLADETE

CORETIFT— AytE—UNEOTLDIFEE  A—R-FRLANEBL TSI ENZRZIToNFET . &
HHIELESIC Base {HEFEITHRELTERIVTT AL Qsys D System A=a1— = Assign Base Addresses %
BIRT DL EELLGVLLSICEFTHRELTMET,

File Edit Generate View Tools Help

m Upgrade IP Cores...

I Assign Base Addresses

17 System Contents 82 | Addr

x| |- ‘S)PSthZniDSQ_

%

|L_!-|]J

Projoct Rssrgn Interrupt Numbgrs * [ se  Comnections
Assign Custom Instruction Opcodes )

[-Syst Create Global Reset Network %

Library m

#-Bag Show System With Qsys Interconnect . ;
@-DSF ==

- Tnter Remove Dangling Connections e

"'LDW >
: v

[H-Men Import Interface Requirements...

H-Proteecereare—rorproree ¥

H-Qsys Interconnect

H-University Program

4

Address Map #T7%&0') 09 & BRESNI-A—R-TRLAD—EEHERT HENTEES,

Swetem Caontents [T Address Map & || hiterconnect Requirements 52 ‘
System: nios? system ath: p

hiog?_cpudata_master hioz2_cpuinstruction_master
epcgavl_csr Ox0424_1000 - 0x0424_1011
epcg avl_mem 0x0200_0000 - 0x03Ff_ffff 0x0200_0000 - 0x03ff_ffff
jtag_uart avalon_jtae_slave 0x0424_1030 - 0x0424_1037
led_pio =1 0x0424_1020 - 0x0424_102f
niog 2_cpu debug_mem_slave 0x0424_0800 - 0x0424_0Fff 0x0424_0800 - 0x0424_0Fff
onchip_memary s 1 00422 0000 - 0x0423_ff{f 0x0422_0000 - 0x0423_ff{f
Tramuaz 0x0410_0000 - 0x041f_f{f 0:0410_0000 - 0x041f_f{f

— e
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5-2. Qsys AAARIEDF T aVERE

Interconnect Requirements #7T, VAT LEEX Qsys VAT LADIVR—RUNDBBREDF T A
REEITOIENTEET,

Syetem Contents &5 | Address Map 22 g Ihterconnect Reguirements 33]]

Configure interconnect requirements for the svetem ar an interface.

System—wide Requirements

Limit interconnect pipeling stages to: vj

Clack crozzing adapter tvpe: :Handsha... v:

All Requirements

Identifier Setting Walue
Jsystem Clock crossing adapter type Handshake
$system Limit interconnect pipeline stages to 1

feystem Enable ECGG protection FALSE
fsystem Automate default zlave insertion FALSE

€ Limit interconnect pipeline stages to

BMOLATUIEEEIZLT IMAX(RREWERIRED) ZHEINSE 512012, FATUREBED/NRITHHA
THEDNTEL/IATFA - ATV DORABEREELET .

€ Clock crossing adapter type
BHERIZIBEASNE YOS - 90y T - FTETADT IHILNMIREEFEELET,
Handshake :Bffiiz/\> RS xz—4-7Ora)LEFERALET,

FIFO BRADT=6. FaTFIL-~Ov%5 FIFO ZFEALET,
Auto IN—RR VYR FIFO 7R TR, BEXUMDTRTDOYUIIZIEINI R A9 TR T 5%
FALEY .

— e
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5-3. Qsys YATLDER

IS5—MHEo1=5, Qsys VAT LDEREITVNVET  T5—HE L TWAESTHNIK, T5— Avt—D
WAL CIS—%#MHET DESICLTZELY,

Qsys VATLDAEMEITIIZIE, Qsys M Generate *=1— = Generate HDL Z®iRI E5M. HTD
Generate HDL &9 w9LET , &4 T a2/ ELI=D. Generate &57')vILET,

== Generation (==

[~ Symthesi |
Swnthesiz files are used to compile the svatem in a Quartus Prime project.

Create HDL desien files for synthesis: |y

-

[7] Greate timing and resource estimates for third-party EDA synthesis tools.

I Create block symbol file {bsf) I
= Simulation

The zimulation model containz gensrated HDL files for the zimulator, and may include simulation—only features.

Simulation scripts for this component will be generated in a vendor-specific sub—directary in the specified output directory.

Follow the euidance in the generated simulation soripts about how to structure your design's simulation scripts and how to use the ip-setup—simulation
and ip-make—simscript command-line utilities to compile all of the filez needed for zimulating all of the IP in vour desien.

I Create zimulation model: T—— I

-

Path: O Awark /o B _geve_1 600 hing2_swstem

I[ Gienerate ]i Gancel

@ Create HDL design file for synthesis
ED HDL T Qsys YRATLEERT DM EEELET , Verilog/ VHDL MSIEETEET .
@ Create block symbol file (.bsf)

Quartus Prime MEIFEETTA2BICOURIVEERLI-WMESE(X, FrvoEdANE T ARKTLI—Y -0
W RIS AIZEALE T, Output Directory THREL=EIZ. 7/ ILBERESNET .

€ Create simulation model

Qsys VATLDIZAL—1avETWV=LMERIZ, V2alb—ia-ETIIEVZaL—arv BRI TRT
FAIVEERLTNET,

— e
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Qsys Y RATLDKELXFRELTLVEWEEE. FTRESNET . Close 20079 5E, Qsys Y ATLD
EFANEHFT

# Save System Completed ==
@ e A e
@ Info E:faltera/16.0fip /% matched 0 files in 000 seconds i

@ Ihic: Reading index E-¥altera¥ 16.0¥se¥quartus¥sopc_builder¥builtin.ipx

@ Ihfo: E-¥altera¥ 16.0¥ze¥quartus¥sopc_builder¥builtin.ipx dezcribed 82 pluging, 0 p
@ Info: E:/altera/16.0/se/quartus/sopc_builder/¥¥/% matched § files in 0.01 second:
@ Info: Reading index E-¥altera¥ 16 0¥se¥quartus¥common¥librarian¥factories¥inde
@ Info: E-¥altera¥ 16 0¥se¥quartus¥common¥librarian¥factories¥index ipx describe
@ Info E:/altera/16.0/se/quartus fcommon/librarian/factories /% /% matched 4 1il |
@ Info: E:/altera/ 16.0/se/quartus fsope_builder/bin/$IP_IPX_PATH matched 1 files| ™
@ Ihfo: E:¥altera¥ 16 0¥se¥quartus¥sopc_builder¥bin¥root_components_ipx describe

@ Info: E:faltera/16.0/sefquartus#sopc_builder/binfroot_components ipx matcher =
P n 3

(L) Save System: completed successfully.

IS5—HERM o5, Close 9 vILET,

== Generate Completed [23a]
QL0

@ Info: crosser: “mm_interconnect_0" instantiated altera_avalon_st_handshake_cloc
@ Info: Reusing file D-/work/ch_gsys_1600/nios?_system/smthesis/submodules/:
@ Info avalon_st_adapter: " mm_interconnect_0" instantiated altera_avalon_st_adapt
@ Infc: altera_asmi_parallel: generating top-level entity nios2_svstem_speg_altera_asmi_pa
@ Info: altera_asmi_parallel: “altera_asmi_parallel” inztantiated altera_asmi_paralle
@ Info: altera_epeq_controller_core: “altera_epca_controller_core” instantiated alter
@ Info: error_adapter_0: “avalon_st_adapter” instantiated error_adapter “error_adap
@ Info nios?_system: Dane “nios?_system” with 44 modules, 77 files

@ Info geye-egenerate succeeded.

@ Info: Finiched: Create HDL design files for synthesis o
]

', Generate: completed with warnings.

Stop
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5-4. Qsys YATLDTAMMUF VAT LER

Qsys M Generate *—1— = Generate Testbench System Z#iRF 5&., Qsys VR TLDIZaL—1 a3 HF(T
SEEDTAMUF -V RTLELZAL—23 - FTIVEFERBLTUNET,

== Generation (==

|~ Testbench System |

The teztbench system i a new Qeys system that instantiates the original system, adding bus functional models to drive the top-level interfaces.

Create testbench Qsys system: [Nane

L3

Create testhench simulation model |y

[~ Output Directory |
Path: D/ wark. /o5 _geys_1600/hios2_system E]
Tezthench: Ci:Amork /28 _geve_1600/hios2_swetemtestbench,”

Generate Cancel

€ Create testbench Qsys system

Standard, BFMs for standard Qsys Interconnect

Qsys VATLEWRELIAL—2aV T BEHDRAIVE —RETFAMUFEERLET, LHL.
BFM % 32 EYrETOF7RLRIEEHHR—rLTLVET,

Simple, BFMs for clocks and resets
HavHE)EIRDAUEZTII—ADHD I TIIET AN FEERLET
X BFM: /YR -T7202qFET /e INADEEESI2L—23> THET B/=0DET /L,
€ Create testbench simulation model

ED HDL T TAMUF L 2aL—La - ETNEERTIONEIRELET , Verilog / VHDL MiSIETE
TEFET,

— e
Ver.16/Rev.l 2016 £ 10 A 24127 ALTIMA Corp. / ELSENA, Inc.



A ALTIMA Quartus Prime AAF - Qsys AT LHEEY—ILDFELNE ELISENA
—

REI RO OT=5, Generate F91)vILET , FLT. T5—HLERM o5, Close 9 vILET,

== Generate Completed (=234
0A@
@ Inio: synopsysSyvcemxfvesmx_setup sh

(@ Info: Generating the fallowine file{s) for NGSIM simulator in D:Awork/c5_gsys_1600/n
@ Inia: cadencefeds. lib

@ Info: cadence/hdlvar

@ Info: cadence/ncsim_setup.sh

@ Info: 49 cdslib files in cadencefcds_libs# directory

@ Info: Generating the following file(z) for RIVIERA simulatar in D:/work/ch_qsys_1600,
@ Info: aldec/rivierapro_setup.tcl

@ Info: Far infarmation on how to simulate your IP, see the explanatory comments in the sim
@ Info: Finished: Greate testbench Qsys system -
]

= -

o, Generate: completed with warnings.

5-5. Qsys Y RATLDAV AR RAEEAETVTL—k

Qsys M Generate *=a1— = Show Instantiation Template Z#iRI B&. Qsys Y ATLD 1D EDRERIC
T BA U RAVAAD T IL— AR TREINET . ChEIE—L T, 21— -0 vo D HDL [ZREY T
THREINIE BHEIZA—-O0Dv0E Qsys VAT LEERT HIENTEET, Verilog / VHDL ##EIRT S
ZEMTEFET,

== Instantiation Template (23]
Yfou can copy the example HOL below to declare an inztance of nios2_system.

HOL Lateuage: ;\.-feril... v;

Example HOL \HOL

nios?_svstem ul

cclk_clk (<connected-to-clk_cllk:),
cext_sram_buz_out _tem_chipselect _n_out (<connected-to-ext _sram_bus_out_tcm_chipsele
cext_zram_bus_out _tom_byteenable_n_out (<connected-to-ext _sram_bus_out _tcm_byteenab
cext_sram_bus_out _tcm_outputenable n_out  (<connected-to-ext_sram_bus_out_tcm_outputen:
cext_sram_bus_out _teom_write_n_out (<connected-to-ext_sram_bus_out_tem_write_n_
Lext_sram_bus_out _teom_data_out (<connected-to-ext _sram_bus_out_tcm_data_out
Lext _sram_bus_out _teom_address_out (<connect ed-to-ext _sram_bus_out _tcm_address_
Lext_sram_bus_out _teom_reset_n_out (<connected-to-ext _sram_bus_out_teom_reset
cext_sram_bus_out _tem_begintransfer_n_out (<conmected-to-ext_sram_bus_out_tom_bezint ra
.led_pio_external _connect ion_expart (<connected-to- led_pio_external_connect ion_e
.pll_locked_expart (<connected-to-pl | _|ocked_expartl),
.reset_reset _n ({connected-to-reset _reset i)
D8
4 1n 3

— e
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6. Quartus Prime TOH&FELTE

Qsys VATLDEBRMTET LEzE, A—H APy EERKLT FPGA THAUESERSIEET  FPGA T
AVMSTERLIZoaV A ILEFTVET A ZORTICHEBELGREEZTVET . COERTIE. Qsys P RTLIZEH
BRI BEHDH. FHEALET,

6-1. Qsys YATLRAI7AIL DB

Quartus Prime @ Assignments *=a1— = Settings @ Files A73") T, £RLT= Qsys Y ATLD .qip 7
FAIWEEERLET , qip F7AILITERLT: Qsys L AT LDEEIFRAIEINSNTHY. qsys T7MILEFERK
LizTAL M) D TELTALIRIICERSNTOET . COT7MIILDEEFEEITHIELNE, O/ L TIS—E
TYET,

i) <.qsys F741 LB ERBDT 1L )>¥synthesis

Category: Device/Board...
= e
Files I

Select the design files you want to include in the project. Click Add All to add all design files in the project directory to the
project.

4 |P Settings
IP Catalog Search Locations
Design Templates

I File name: niosZ_system/synthesis/nios2_system.gip

4 Operating Settings and Conditions .\
Voltage
Temperature File Name Type Library Design En Remave
4 Compistion Pracess Seffings top.bdf Block Diagram/Schematic File
Incremental Compilation Up
4 EDA Tool Settings
Design Entry/Synthesis Down
Simulation -
Board-Level Properties
Category: Device/Board...
General
Files
Libraries Select the design files you want te include in the project. Click Add All to add al files in the project directory to the
4 |P Settings IEEE
IP Catalog Search Locations § ) =
De=ign Templates FRTTE [I] i
4 QOperating Settings and Conditions .‘ b 4 Add Al
“oltage
Temperature Ture Libcace De Remove
4 Compilation Process Settings nios2_system/synthesis/niosZ_system.gip  IPVariation File {.gip}) <Mone>
Incremental Compilation i BT T T ST T Up
4 EDA Tool Settings
Design Entry/Synthesis Down
Simulation -
Board-Level Properties

6-2. .sdc F7AILDEE%

Qsys VAT LHDBAIVTHIFIA®D sdc Z7AILIEERD qip F7MILEZEEETIIE, Qsys VAT LER
7D sdc Z7AILIEEBEBTERINE T, sdc T7MILBNEHRINTLEWIEEIL. Quartus Prime @
Assignments A=1— = Settings ¢ TimeQuest Timing Analyzer h73) THEL sdc T7MILEFENTEER
LTLIZALY,
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