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GPIF-AVALON J1)vy2ER

1. Quartusll @ Qsys YR FLHEY—ILTHATES GPIF-AVALON T w S &2

GPIF-AVALON J')ws bl &#t8 USB2.0 X F L7 THHISmart-USB Plus & & 1O N E A 8—Dx
—ZIGPIFJ&. ALTERA #1 8! FPGA B A RNEIELE/\ATAVALON I ZEICIEET R AD /RIS TY,
(ZZTRY GPIF &l&, USB #f IC(LATF. FX2) & FPGA D #EHED L (B 1 THERLEHED) T ,)

e

DRTLRARR—F
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<H 1. RFLTOVHEH>
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axro-5

YAFLARTY-F

GPIF-AVALON
JuySEE

AVALON
MM MASTER

FPGA Hip

i

( avaLON ||| AVALON )| AVALON
| MM SLAVE || || MM SLAVE | || MM SLAVE
AEUHNER PIO #il SPI HfinE
RASTISY
E# SSRAM | (ATYF¥ LED SPI ZED
F¥HI 110 HEBAEY

<K 2. GPIF-AVALON Jvy> 7 oOvIR >

€. Qsys Tl&. AVALON /AR -<TRX&2&ELT Niosll 7Oty
HABETLI=H ., GPIF-AVALON DY)y % FERATAIET AN
ZATAED Niosll 2t AVALON /RR-RYJx5)L&F AT
BIEMNTEET, HIZIE. SPIEIEXE NiosIIZRETSHETE
1<, RAK PC 5 USB2.0 /2 8—27x—R%E#ERHBEL T AVALON
NRITHESBELIZ SPISA TSV EEET I ERTHIENTEET,
ZOHIZ, MERFOHEY ID T T RefApp7 XITHFHAE
FEUIFE7 T ) r—3 % FERAL. Qsys THEINSIEEDE
BS54T5IZ, RARPC S USBIRERETHEALIMTHERT S
ZEMNTBETT,

F71-. GPIF-AVALON 71w & NiosII £ £ FTESHD T, PC
& Nios2 BITTF—2DOYEYARFEETT , D=8,
Smart-USB Plus #& D7 LT3 FPGA &8 /R—F&FIALT.
USB /U271 —R{FEDTA(IVR—FELTERMNTEET,

BIZIE, EROMESRTL~NDBERDEZE. PCAITT ) r—
IVTEIA—IVEDERT =3\ (F)T—2L. R—F LD
INY T 7 AERYABRER  Nios2 TOy Y A& IEE R EEEE
LT ISUMARILARIRY D EENFREITRYETS

GPIF_AVALON /\R-JYy PRI, GPIF_Master &LV54
MTEDVa—ILEEShTVET,
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2. GPIF-AVALON 7w DO HEM
® Smart-USB Plus #& 773DV EER L
e #&7%E Smart-USB Plus #GRATOY I L—avitzem L
® GPIF /> 3—Jx—XEROBIEEDOR L
o EE/X Qsys AavR—RUrDEIFIA

® Nios2 LA BEHHEBHET, USB FEDTMaAVR—F{EZE{RE

3. [EREE

GPIF-AVALON 71w (GPIF_Master) 8RB M TIIU T DRBTOEEEHEZELTLVET, 7=75L. Qsys
Aavk—R U h 2 TOBEERIETIRTEHYEEA, BEERELTOZIVR—R U MIBREMTTOT
SEELTTEL,

SRS Y—ILIA—Say

e Quartusll 11.0 LIfF (WebEdition THEMMELET)
e MegaCore IP 5147351

¥ NioslI Z{EALALBRYINios II Embedded Design Suite & Service Pack 1 1/ A—)LF BHE (L
HYFEEA,

R—RH4> 7 ILER (Qsys CXUSB2 vi1i.zip)l&. LT URL hSEES ~O—KTEET,

http://www.prime-sys.co.jp/DownlLoad/GPIF Avalon

£ 58 URL [Z[E, SX-USB3., CX-USB2, CX-Card4. CX-Card2 R—FADO YT )IL-Ta Sz IrERELTLE
Yo b DR—F LS TH Smart-USB Plus #& 773 T7 LTS FPGA BHBH LS, $RTOR—FITER
THIENTEET,

GPIF_Master M&#hR(d Verl.7. ZBT_SSRAM D &x#H ki Verl.5 TY,

4. GPIF-AVALON 7Y v SOF AR %

41 CX-USB2 Y 7L ERDIGE

HoF)LER: Qsys_CXUSB2_vi1.zip
HoFILERKE, QuartusII(UU T, Q2) FRS I EEHE(zip)LTLET,

AOoO—RLi=77MI & ETBHE, Qsys THEAT RaVR—FUb-T—42&, CX-USB2 S R T LRFKEAR—
RA® FPGA o7 )LEIEMNTEEY, TA U4 IE GPIF_Qsys T,

2/ 26


http://www.prime-sys.co.jp/DownLoad/GPIF_Avalon

Smart-USB Plus & G& 7737 T)r—3>-/—k SUA006 Ver3.0

Prime Systems, Inc.

Q2 TFOYxHrEA—T L. “Start Analysis & Synthesis”#%£179 %&. Project Navigator #(ICTF 51>
FAILDEBEENRRINET ., Qsys DEBIL. Q2 DY—IL/N—"Tools"M5"Qsys"%#:ERLET , RIC
Qsys 7ACIHMEEIRT HE@EIZHEADT, 22T "QSYS_top.gsys "z #IRL . Qsys ZR2ELET .

3125r9 System Contents EIE Tld. “Component Library"#fIZREN B R—R U EBMTHIET.,
Avalon NXRYTISILEBMTEET,

Avalon /XX RXAM”GPIF_Master’&RYITx3)LD“ZBT-SSRAM"E2a1—)L
Vi AAVR—RUrELTRFEINTIND

H Qsys - Q5YS_top gsys (E:¥Project¥Fesien_data¥qdesigns¥CXUSB2¥GPIF_QSYS Verilog¥EP3C25¥Q5YS top gsys) -0 x|

File Edt System View Tools Help

Component Library | System Contents. | Address Map | Clock Seﬂingsl Project Settings | Instance Paramarsl System Inspector | HOL Example | Generation
4P | Use | Connections Name Description Export Clock Base End IRQ Tags
x| ¥ B clk_0 Clock Source
Project — =5 cli_in Clock Input clk
1 New - == clk_in_reset Reset Input reset
Smart-USB Plus T~ — ck Clock Output ck_0
GPIF - AVALON Bridge 2 — cli_reset Reset Output
———2 ZBTSSRaM____—] I3 El GPIF_Master_0 GFIF - AVALON Bridge.
System - clock_reset Clock Input clk_0
Library x —] clock_reset_reset Reset Input [clock_rese]
[F-Bridges S o conduit_end Conduit gpif_master_0_conduit_..
El-Clock and Reset g — avalon_master |Awvalon Memory Mapped Master [clock_reset]
E-Configuration & Programming I notuse PIO (Paraliel U0} lclk_0 & 0x00000000  |0%0000000F
FE-DSP 2 B led PIO (Paralel VD)
[-Embedded Processors ok Clock Input clic_0
[-Interface Protocols reel Reset nput [k
[ Memories and Memory Controller N e |valon Memory Mapped Siave o 0x00000010 [0x0000001F
F-Mieracontroller Peripherals =2 external_connection  |Conduit Endpoint led_external_connection
[l-Peripherals I B swin PIO (Paraliel U0}
FE-PLL ok Clock Input lclic_0
[-Processor Subsystems recel Reset input [ck]
[l-Osys Interconnect — s1 |uwalon Memory Mapped Slave (K 0x00000020 (0x0000002F
518 - external_connection |Conduit Endpoint swin_external_connection
F-Verification I3 B seq PIO (Parallel U0}
ck Clock Input clic_0
reset Reset nput [chk]
[— s |Awvalon Memory Mapped Slave ek 0x00000030 (0x0000003F
< external_connection  |Conduil Endpoint seq_external_connection
¥ | ~———> & ssram [ZBT_SSRAM lclk_0 0x00200000 |[0x003FFFFF
T
Edi rdd
New.. | Edi. Add, J | &

Messages |
Description Path
=@ 2 info Messages
@ PIO inputs are not hardwired in test bench. Undefined values will be read from PIO inputs during simulation. System.swin
(@ Memory Size - 2048 KBytes System ssram

0 Errors, 0 Warnings

<K 3. QsysA—F= S EmE>

[Avalon /AZARYZxS5)LD:EH)
3ICRTVRATLALIZ,PIO aAVviR—3UbEFIAL, N—FOI7 L REFEBMNT A58 DOHERLET,

ST IIEETIE., Avalon NATRXRAZTH S "GPIF_Master 0” aviR—RFDR—XAFKL R
#"0x00000000" IZERELTWVET . & PIO RYITISILDAR—RXFPRLARIEZ. LLTOXR 1 OEYTI,
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TN R—ZF7FLR RefApp7 DL RARELTHS
RTINS Hex) Lt HETEBLOR5ES (Dec)

GPIF_Master ®

R—RXF7RLRE —
unused 0x00000000 HClE— S
32bit 18E%E
led (LED) 0x00000010 8bit 12 E 4
swin 8bit 18E%E
(RAwF A | 0¥00000020 8
seg 16bit 1RE%E
(7 TR 0x00000030 12
ZBT-SSRAM
(AEyFHEz) 0x00200000

<F 1. ARYTVIT>

ZOYUT)LEKIC 32bit IEOLPR4%EF 2 B(AAERE HAEA)BMTBIZIE. Qsys "Component
Library”##® Library—Peripherals—Microcontroller Peripherals—PIO (Parallel I/O)%:&iRL Add 4%

DELTEESELY,

B roruao | PIO avK—A VOB EEETERNEYTT,

Basic Settings #T. &RELELWL O REEYMEEIEELE T, CDi5
&% 32 T, AHNFERIZTBIZ(E, Direction #T Input #=EIRL
F9, REHRICHNFERIZT HICZIE Output Z:EIRLET .

* biock biagram
™ Svew signais

(1-32 b
5
eset
o et Vae
fernal_correciion

...... [ ]

<K 4. PIO R EE®E>
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EF Qsys - Q5YS_topgsys* (E-¥Project¥Desien_data¥qdesigns¥CXUSB2¥GPIF_QSYS Verilog¥EP2C25¥QS5YS top.gsys)
File Edit System View Took Help

Component Library | System Contents I Address Mapl Clock Settings | Project Seﬂmgsl Instance Parametersl System Inspel:tnrl HDL Example | Generation I
\ x P Use | Connections Mame Description Export Clock Base End
x|~ B clk_0 Clock Source
Project - == ch_in Clock Input clk
I New comgonent... e o clk_in_reset Reset Input reset
El-Smart-USB Plus = clk Clock Output clk_0
= @ GPIF - AVALON Bridge. a — clk_reset Reset Output
@ ZBT-S5RAM i
7 B GPIF_Master_0 GPIF - AVALON Bridge.
[#-System = clock_reset Clock Input clk_0
Library = clock_reset_reset Reset Input [clock_resef]
[#-Bridges - conduit_end Conduit gpif_master_0_conduit_...
[#-Clock and Reset ? avalon_master Avalon Memory Mapped Master [clock_reset]
[#-Configuration & Programming I notuse PIO (Parallel VO) clk_0 @ 0x00000000  |[0x0000000F
B-DSP 7 led PIO (Paraliel D) clk_0 0500000010 [0x0000001F
[#-Embedded Processors I~ o PIO (Parallel O} clk_0 0x00000020 (050000002
[#-interface Protocols I~ seq PIO (Parallel O} clk_0 0x00000030 [0x0000002F
[#-Memories and Memory Controller I o ZBT-SSRAM clk_0 OXO0200000 [Ox003FFFFF
[#]-Microcontroller Peripherals = pio_0 PIO (Parallel VO}
[=1-Peripherals — clk Clock Input unconnected
Debug and Performance —3 reset Reset Input [clk]
(- Display — s1 Avalon Memory Mapped Slave [clk]
E--r.”crucumruller Peripherals - external_connection  |Conduit Endpoint pio 0 external I
Interval Timer [ B pio_1 PIO (Parallel VO)
PIO (Parallel 1O} — clk Clock Input unconnected
Wectored Interrupt C — reset Reset Input [clk]
F-PLL — s1 Avalon Memory Mapped Slave [clk]
[J-Processor Subsystems — external_connection Conduit Endpoint
=+ @ Hard Processor System
[#-Qsys Interconnect
[-5LS
[-Verification
« I vl

<E& 5. PIO # 2 {E&mL-#EAE mEm >

5 Tl GPIF_Master D #EHP/OVY . JEYFREBHRETO>TLEE A, & PIO a2R—3R2 kD" "Clock
Input”, * Reset Input”, “Avalon Memory Mapped Slave” 3 hfFDR—kZ&H5. Connection fHD AL
0y ILTRRIZLET, ThTEMLTz 2 ED PIO A Avalon NRIZEKSNI=CEIZRYET,

RIZ. BMLI=% PIO @ external_connection ;R—+® Export #%5) v LEd, 22T Avalon /AAVRT
LENEIBEERTE-ODESERELEFT . CCTHRETHEMM #EHI S Avalon NRAVRATFLDEY
LZIZHYET, ZOFITIL, pio_0_external, pio_1_external ELFELT-, COBATIE Avalon ARV RT L
MNERLTLEND T, Qsys V—IL LIZIFIS—RRNEELTLET,

=#&IZ, & PIO DR—X 7KL R%Z “0x00000040”(PIO_0 HHAEHM) & “0x00000050”(PIO_1 AHE
) RELFET,
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File Edit System WView Tools Help

Component Library | System Contents. I Address Map | Clock Settings | Project Seﬂingsl Instance Parametersl System Inspec‘tnrl HDL Example | Generation I
\ x aF | Use | Connections MName Description Export Clock Base End
- x|~ O elk 0 Clock Source
Project — =5 clk_in Clock Input clic
I New component - =g clk_in_reset Reset Input reset
El-Smart-USB Plus = — clk Clock Output clk_0
@ GPIF - AVALON Bridge. A e clk_reset Reset Output
O ZBT-SSRAM 2 El GPIF_Master_0 GPIF - AVALON Brid
_Master_| ridge.
E_ﬂ'“SSfStEI'” o clock_reset Clock Input clk_0
Library x — clock_reset _reset Reset Input [clock_resef]
[#-Bridges - k=2 conduit_end Conduit gpif_master_0_conduit_...
Fl-Clock and Reset ¥ — avalon_master #valon Memory Mapped Master [clock_rese]
B1-Configuration & Programming I~ notuse PIO (Parallel VO) clk_0 #@ 0x00000000  |0x00Q0000F
H-DSP [c led PIC (Parallel IO) clk_0 0x00000010 0x00000011
[-Embedded Processars ol swin PIO (Paraliel VO) elk_0 0x00000020 0x0000002F
Fl-Interface Protocols & seq PIO (Parallel L) clk_0 0x00000030 0x00000031
[B-Memories and Memory Controller I seram ZBT-SSRAN clk_0 Ox00200000 0x003FFFFF
[#l-Microcontrolier Peripherals ~ B pio_0 PIO (Parallel IO}
E-Peripherals clk Clock Input clk_0
Debug and Performance reset Reset Input [clk]
Display Avalon Memory Mapped Slave Glick to export J ORI
- Microcontroller Peripherals < external connection  |Conduit Endpoint pio_0_external
@ Interval Timer I 2 pio_1 PIO (Paraliel VD)
S FIO (Paraliel 1D} ck Clock Input clk_0
@ Vectored Interrupt C reset Reset Input [clk]
Bl-PLL Avalon Memory Mapped Slave Click to export ' 0200000050 050000005+
El-Processor Subsystems external_connection  |Conduit Endpoint pio_1_external
@ Hard Processor System
[#-Qsys Interconnect
B-5LS
B-Verification
4| 3

<E 6. QsysHEEEDNDET>

R—RXTF7RLRA = RefApp7 DL RREERTH D

IR Hex) HHTEBL SR 5E R (Dec)

GPIF_Master @
unused 0x00000000 R—RXF7ERLRE

ACEC T RE gl

led (LED) 0x00000010 8bit ME&%E 4

Swin 8bit 151 7E
(RAwFAH)  0x00000020

Seg 16bit 1gE%E

(7 25T 0x00000030

12

pio_0 0x00000040 32bit g, HHEH 16
pio_1 0x00000050 32bitte. AHLEH 20

ZBT-SSRAM FlowThrough
(AEYTHER) | 0X00200000 E—REE
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<X 2. PIOZEMLTERELEVATLAORERTRLATYS >

[Avalon Y AT LD ERL]

Qsys M System Contents EE T AT LEBREMNTE T L5, Generation BTEIZFEEIL. [ Generatel/RE> %91 voLT
{EEW, IS5—A%EFNIE Qsys TOHREFTET TY,

LLET, Qsys #FIALT= Avalon VAT LREMNE T L. Avalon NRED 21— I)LMSERLELT=, Avalon ARED1—)LIF,
Q2 FaszHrIAILE D ¥QSYS_top¥sysntehis¥QSYS_top.v TT,

[Avalon Y ATFLES 21— ILEAVREBUTAR]

QsysV—IL®D “HDL Example"87%4)vo$ %L, Q2 7ACIIMT Avalon Y RTLEAV RIS TA S B1=8 DB
RRENFET, Copy REVEHUYHILT Q2 TADIHFTHBICAEYFM ITHIENTEET, PIO% 2 EEBMLI=ODT, T
[&. & TFERIZ pio_0_external & pio_1_external ABMESNTLVET,

Q2 ITIE, by TESa—ILD QSYS_Verilog.vIZ#EFLT=Avalon €221—JL QSYS_top.vZititiL, BinLf=22d PIO
R—hHEBELET,

71 26



:ar:?‘f Smart-USB Plus #&773A77)/r—3av-/—F SUA006 Ver3.0

Prime Systems, Inc.

QSYS_top qsysl  (
/ Common signals
.clk_clk(pll_clk ),
reset_reset_n(rstn),
/ GPIF I/F
.gpif_master_0_conduit_end_fd( fd ),
.gpif_master_0_conduit_end_ctl({ 2'b11, rgdtn, cmdn, wrn, rdn}),
.gpif_master_0_conduit_end_rdy( rdy_wire ),

I notuse

I QSYS Address = 0000_0000h - 0000_000Fh

I GPIF REGISTER Number = 0, 32bit Read Only
.notuse_external_connection_export(),

/ led

1 QSYS Address = 0000_0010h - 0000_001Fh

/ GPIF REGISTER Number = 4, 32bit Read/Write
Jed_external_connection_export(led_wire ),

/ swin

/l QSYS Address = 0000_0020h - 0000_002Fh

1 GPIF REGISTER Number = 12, 32bit Read Only
.swin_external_connection_export( ~{ psw, dipsw } ),

1 seg

I QSYS Address = 0000_0000h - 0000_000Fh

1l GPIF REGISTER Number = 16, 32bit Read/Write
.seg_external_connection_export( seg_wire ),

// pio_0

/ QSYS Address = 0000_0040h - 0000_004Fh

1 GPIF REGISTER Number = 12, 32bit Read/Write
.pio_0_external_export( pio_wire ),

1/ pio_1

Il QSYS Address = 0000_0050h - 0000_005Fh

/1 GPIF REGISTER Number = 16, 32bit Read
.pio_1_external_export( pio_wire ),

1 QSYS Address = 0020_0000h - 002F_FFFFh

1 2MiBytes

.ssram_conduit_end_ab( ssram_ab ),
.ssram_conduit_end_db( ssram_db ),
.ssram_conduit_end_csn( ssram_csn ),
.ssram_conduit_end_wn( ssram_wen ),
.ssram_conduit_end_bwan( ssram_bwan ),
.ssram_conduit_end_bwbn( ssram_bwbn ),
.ssram_conduit_end_bwen( ssram_bwen ),
.ssram_conduit_end_bwdn( ssram_bwdn ),
.ssram_conduit_end_adv( ssram_adv ),
.ssram_conduit_end_cken( ssram_cken ),
.ssram_conduit_end_gn( ssram_oen ),

.ssram_conduit_end_ftn(), / notuse
.ssram_conduit_end_lbon(, / notuse

.ssram_conduit_end_zz() /l notuse

)i

<Q2 7aszHk byTEDa1—IL GPIF_gsys.v TOEMEF>

EREIFAILT, FETERLEEAMNEMLL PIO LY RAAEHTY, pio_0 IZEZRAAET—4% pio_1 TH
HH 5412 pio_wire TEHELTLET,

[Q2av/31)L]

Q2 7aY UMDY TI7AIL GPIF_gsys.v T Qsys EVa—/ILERi#(E. Q2 v/ A LEEFTLTLEEWN, o T L
ERTIE FPGAEV 7 HAVERBT AT EVEFBMLIZBE L. BEEL 7 H AU ETo>TIZE,
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5. GPIF-AVALON JYw P ZFALE-Q2 702z FOERE X
GPIF-AVALON 7y %H#&E Qsys TOC IOV ETRICERT A AEEZBEHRLET,

Qsys ##2ET 5I121F Q2 TAY V% Open LTWARENHYFET  BEITBLTITAD I IMEERLTHS
BEZRITOTESLY,

5.1 GPIF-AVALON JUy #%#&87 5
Q2 DTV HPEERKLIZTAILFIZ, GPIF-AVALON J1)y 45 ZBT-SSRAM £V a— LEGATRETAILE

FRELTZEN, £ERLEZTAS I ITAILTRIZCNEDED2—ILBAFRETNIE. SATSURELED
NARERFFETY,

&5

FOSTHRTFILE

_ . .
) GPIF Masterl 7 (GPIF Master E51—ILEEATNEIA4LA)

| &5
psi_avalon_zbtssram1_5 (SSRAM EVa1—I/ILEEATWNSTAILY)

M TOFAILY (TFASIHIRNDRYTITALIL)

— PIN_SET.tcl (CX-USB2 AQEVTHA RYUTH)
5. 2 Qsys %t

Q2 7OsxHrEERLI=S Qsys ##EEILET (Tools #=21——Qsys)., #FBITERLE-TOSIHMID T,
F Qsys TOV IR NEELER A Y—IL/A—DIFile]—TSave As... )Z:&8IRL T Qsys AT Hr& (2T
Tl Avalon.gsys) &t 5LF9 ., —hlE Qsys FAPzHERS% (Generate &) [ZfT>THELVER A,

GEE) Qsys THEtLI=T—4Id VeilogHDL a—F T3, Q2 0Pz +4 VHDL TR THHEIZ(E. Qsys EDa1—IL
M VerilogHDL 3—FRIZ>TWWA I EITEREL TLESLY,

Q2 7OP VAT Qsys 2B 5L, FTRIMDHRIC Peoject FICHERATESED 2 —ILANKRTINET,
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B osys g [=

File Edit System View Tools Help

Component Library | System Contents | Address Map | Clock Settings | Project Settings | instance Parameters | System Inspector | HOL Example | Generation |

4 X
P_roje_c‘l

Use |Conne... Name Description Export Clock Base
Il B clk_0 Clock Source
e clk_in Clock Input clk

e clk_in_reset Reset Input reset

#—t clk Clock Output clk_0
w— clk_reset Reset Output

USH Plus
GPIF - AVALON Bridge.
ZBT-SSRAM

Library

[+-Bridges

[#-Clock and Reset
[#-Configuration & Programming
[+-DsP

[#-Embedded Processors
[#-Interface Protocols
[#-Memories and Memory Controller
[#-Microcontroller Peripherals
[
b
[
[
[
[

PN ERLE ¥

H-Peripherals

H-PLL

H-Processor Subsystems
H-QOsys Interconnect
H-5LS

H-Verification

Description Path |

0 Errors, 0 Warnings

<H 7. Qsys EHEmE >

7 DRICED 2D BERINTOVENSEE L RELE Q2 TACIIFFIZRED2—IILDY—RI—FHFF
HELTLFEEA,

ZZFETOEZET., GPIF-AVALON 7Yy EIE% Qsys THIHAT S EMNTEET,
5.1 GPIF_Master % Qsys IZ&$9 5

Qsys EZflldTComponent Library |27 A5 Smart-USB Plus 4 )IL—7#ERIL. T[GPIF-AVALON
Bridgel#4 LYy LET,

A7 HEE. AAEREINSTREG_WRITE_WAITITREG_READ_WAIT|TREG_BASE_ADRS 10 /{54
—BEETT IANULDEEIFinish1Z2V)vILES, XIFT—DRFSNFIAICTIHERLET,
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H Edit Module - Qsys =10l
File Edit System View Tools Help
Component Library | System Contents | Address Map | Clock Settings | Project Settings | Instance Parameters | System Inspector | HDL Example| Generation |
5, * P Use |Connectio... Name Description Export Clock Base
- b 4 7 B ck_0 Clock Source
P5’°Jf.°‘ = C— clk_in Clock Input clk
1 New component... g = clk_in_reset Reset Input reset
E-Smart-USB Plu - : = *——t clk Clock Output clk_0
GPIF - AVALON Bridge. " — clk_reset Reset ODutput
) ° ZBT-S5RAM o Bl GPF_Master_0 GPIF - AVALON Bridge.
lerar.y — clock_reset Clock Input unconnected
H-Bridges =z — clock_reset_reset Reset Input [clock_reset]
H-Clock and F.eset ) L — conduit_end Conduit
£-Configuration & Programming 7 — avalon_master Avalon Memory Mapped Master [ciock_reset]

- DSP

t-Embedded Processors H GPIF - AVALON Bridee. - GPIF_Master_l) x|

[

[

[

[

[

[#-Interface Protocols

[#-Memories and Memory Controller art
[#-Microcontroller Peripherals sm
[+-Peripherals

[

[

[

[

[

* GPIF - AVALON Bridge.

H-PLL GPIF_Master

H-Processor Subsystems
H-Osys Interconnect y
H-5LS |' Block Diagram H |' Parameters

H-Verification Dot REG_WRITE_WAIT: IU

REG_READ_WAIT: |u

Documentation

GPIF_Master 0 REG_BASE_ADRS: |0x00000000
bt e loc | avlen e
lock_reset_reset eset
4 | .
Eondurt end conduit
New ... | Edit... | Add.. | ‘I GPIF_haster _,I
Messages |
Descriptiol &
EQ 2 Errors =

0 GPIF_Master_0.clock_reset must be connectedtoac

0 GPIF_Master_0.clock_reset_reset must be connecte

=/t 2 Warnings b

*, GPIF_Master_0.conduit_end must be exported, or con Cancel | LI

2 Errorg, 2 Warnings

<[ 8. GPIF_Master A R—+> b0 3% E B >
5.2 SSRAM O R—3 DG

ZDOFTlE CX-USB2 R—FZEA—4 v R—RIZLTWWET . R—FIZIE 1 D 18Mbit SSRAM &L TS
MDT,SSRAM DAV R—xrE1EZZLET .

Qsys EfldIComponent Library 127 h5ISmart-USB Plus 7 IL—T7%#ERL. [ZBT-SSRAM 1240
WOV ILET, TROFATOATNKRRINET D TIAddress WidthiOFAYT - ZFHU ) XMiM19 1%
R. TSSRAM operation mode | IER—FEIDEETE E— BT H8kICIFlow Through 1 E (& Pipeline Z:&RL
TIFinish1&2v2L%d, (CX-USB2 & &HfrkF. SSRAM EffEE—NRI(XIFlow Throughl1T9,)

32bit(F—4/32)x512K Word(7KL R 19 &)=16Mbit TY,
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H Edit Module - Qsys (=] ]
File Edit System View Tools Help
Component Library | System Contents | Address Map | Clock Settings | Project Setiings | Instance Paramsters | System Inspector | HDL Example | Generation |
5, b4 4 | Use | Connections Name Description Export Clock B
- x|~ Bl ck_0 Clock Source
P5’°1f_°‘ ] CH clk_in Clock Input clk
i 1 New component... - m clk_in_reset Reset Input reset
El-Smart-USB Plus = —_ ck Clock Output ck_0
£ @ GPIF - AVALON Bridge
- g H ZBT-55RAM - ZBT_SS5RAM_D =
L!brary ZBT-SSRAM unconnected
[+-Bridges 7BT SSRAM Documentation [clock_reset]
E-Clock and Reset =
: ) ) [
Sr;ﬂguratlun & Programming [~ Block Diagram | o [~ Parameters | [clock_reset]
. Add Width(bits): 19 p
bedded Processors I” show signals ress ) ¥ | bits -
erface Protocols SSRAM opreation mode: ¢ “FlowThrough-mode” [clock_reset]
+-Memories and Memory Controll ZBT SSRAM O [clock_reset]
---r.|ic:ruc:untruller Peripherals. — . 'y “Pipeline-mode” =
---Peripherals Jock_reset
E-PLL ﬁinln:k
[#-Processor Subsystems \clock reset reset |
+ sys Interconnect valon slave 0
-\erification onduit_end
ZBT_SSRAM
@ Info: ZBT_SSRAM_O: Memory Size : 2048 KBytes
4 1 I
New... | Edit... | ok Addl.]
H
o |
Messages |
Description Path i
=) 4 Errors =
e GPIF_Master_0.clock_reset must be connected to a clock cutput System GPIF_Master_0
e ZBT_SSRAM_O.clock_reset must be connected to a clock cutput System ZBT_SSRAM_O
e GPIF_Master_0.clock_reset_reset must be connected to a reset source System GPIF_Master_0
e ZBT_SSRAM_O.clock_reset_reset must be connected to a reset source System ZBT_SSRAM_O LI
4 Errors, 4 Warnings

<B 9. SSRAM aVR—2R D E% E E & >

SSRAM % 2 [EE &L TL 547 SX-USB3 FR—RZEFE AT 55 1L 2 EZ KL TS0, f=F5L.
GPIF_Master (¥ 1 LN EHZTEE A,

53 A3—LORADEH

REG_BASE+0 M 7KL RI&, 7RAK PC M5 USB B TAE) T—H4RAEETTIRHDOR—XFTRLRELT
[GPIF_Master] THFHLTWET, D=, TAPzIPTCA—HYNERLBWL D RZEIFZ— 1 ELTERET
BTET HALAGNWIEZHARLET,
GELDRA"O"[EARITIERATHEDEBEBTRLAZRERADL S AZELTORATLFHALTNET,

'S—L U R4(E ALTERA 8IDIZHE PIO THAMPIO(Parallel I/0) 1% ERALET,

Qsys BEmZEBIDTIComponent Library 127 m il Library J—TPeripherals]—TMicrocontroller
Peripherals %' )L— 7% RE. TPIO(Parallel I/0) 15T ILH)vHoLET,

11 TRIFA7OTHRRTESNDD T, ITWidth %32 bit. IDirection % Output ports onlyJIZERELT
TFinishi&#2)vyoLEd ., QsysEmE (System Contents 27) DINameFllZRRrEShBaAR—R DA
[ETDUMmMyJICZEE T HE, ROTVEIKIZREYET,
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x
PIO (Parallel I/0)

mﬁil, atera_ovlonsio

|' Block Diagram |

! |' Basic Settings |

[ show =ignals

Width (1-32 bits): =2

. Direction: ool

pio_D £ Bidir

" Input

Ik
e i " InDut
eset

et * Qutput

1

I
xternal_connection .
a—cnndurt

Output Port Reset Value: | 5x0000000000000000

|~ output Register |

altera_avalon_pio

[~ Enable individual bit settin g/clearing

|' Edge capture register |

Il Synchronously capture

Edge Type: IRISII.S N l

[~ |Enable bit-clearing for edge capture register

|' Interrupt

l_ Generate IRQ

IRQ Type: I LEVEL ¥ l

Level: Interrupt CPU when any unmasked VO pin is logic true
Edge: Interrupt CPU when any unmasked bit in the edge-capture
register iz logic true. Awvailable when synchronous capture is enabled

|' Test bench wiring

I~ | Hardwire PIO inputz in test bench

Drive inputs to: 0x0000000000000000

oo | |

<H® 10. #3—L S READREEE>
5.4 PIO(LED)(M %%

8EwWkAF LED ADH 51 PIO &k LET, 1Z# PIO MIPIO(Parallel I/O)1ZFEALEY ., [F3—L TR
ADEHFIEECFIETT,
F'Width J%I8bit. IDirection 1% Output ports onlyJIZERELTIFinish1Z2) vy LTS, avik—%
CrDEFENedl[TERT HE. ROFTUVEIRICHEVET,

5.5 7THRT A LDEBEHF

7 € AU LED OV R—RUMEEELET . 2% PIO OIPIO(Parallel I/O) 1 EALET .
F'Width1%l16 bit, IDirection 1% Output ports only 1IZE&EL TIFinish &5y L TL=EE0Y,
aAVR—R DA seglICEBLET,
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5.6 RAYFANIAVKR—RUIDEER

124 PIO MIPIO(Parallel I/O)1&EHLEY .
F'Width 1%l 81bit. IDirection 1%l Input ports onlyl[ZE&EL TIFinish1Z2)vyoLEd,
AVR—R D BRI swinITEBLET,

5.7 aAViR—RUMEIQEHRER—XTFLADEKTE

EZAVR—RUEEFE LIS FNFNMLEIZHELC T GPIF _Master £ LE T, T2 TGPIF_Master[Z#
HBLAITNIE, KRR PC MDAR—RHEIHILI=EEIC, ZETHAVR—RUADTIEANTEE AL

Fl. FEDa—NLEFIO9 Y L)Y NRBIBETY , Qsys EBEIFIZT 74 )L TRRSN TSI Clock
SourcejaviR—x2 kDI Clock Outputl. Reset OutputIZ&EZ 2—ILDIClock Inputl&lReset Inputl
ZHERLTZEN, Qsys V—ILETIE. BAZEI)YITAHIETREUIZEILSE. FEDa— LA EHKLI-ZLIC
BYEI,

BEDI—ILDR—RTRLREKEL. [System Contents 427 Ml Description1%] [Avalon Memory
Mapped Slave]fT® Base fIZEEHRLET

(hex) (Dec)
dummy 32 | 0x00000000 0
led (LED) 8 0x00000010 4
seg(7 £4) 16 |0x00000020 o

swin(R4yFAH) | © |X00000030 45

regout (L X4H A1) 32 | 0x00000040 "

regin(AAZERALPRA) 32 | 0x00000050 20

ZBT_SSRAM 32 | 0x00200000
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H 0sys PR =TE

File Edit System View Tools Help

Compenent L\hFﬂWI System Contents I Address Map' Clock Semngs' Project Seﬂlngs' Instance Pararr|e1er5| System \nspednrl HDL Example' Generatml
a4 4 | Use | Connections Name Description Export Clock Base End RQ
x| ¥ H clk_0 Clock Source 1=
Pfolj-,m = =5 cl_in Clock Input el
I New component E By cli_in_reset Reset Input reset
=) Smart-USB Plus = ———| ok Ciock Output clk_0
GPIF - AVALON Bridge. N ok reset Reset Output
ZBT-SSRAN = -
" > 7 B GPIF_Master_0 \GPIF - AVALON Bridge.
Library clock_reset Clock Input clk_0
Bridges = — clock_reset_reset Reset Input [clock_reset]
Clock and .Reset ) S — conduit_end Conduit
-Configuration & Programming ? — avalon_master ‘Awvalon Memory Mapped Master [clock_reset]
DSP 12 El ZBT_SSRAM_0 ZBT-SSRAM
‘Embedded Processors clock_resst Clock Input clk_0
Interface Protocols clocl Reset Input [ciock_reset]
emories and Memory Controller 0x00100000
Microcontreller Peripherals. — conduit_end Conduit
E3-Peripherals = B dummy PIO (Parallel U0}
Debug and Performance clk Clock Input clk_0
D‘_SD‘EV ) reset Reset Input [cik] dummy
= Microcontroller Peripherals — 81 valon Memery Mapped Slave [clk] 0x0000_PIO (Parallel [/O) [altera_avalon pi
¥ Interval Timer — external_connection  |[Conduit Endpoint »
¥ B led PIO (Paraliel UO)
Vectored Interrupt C chk Clock Input clk_0
PLL reset Reset Input [ck]
Processor Subsystems [—] s1 Avalon Memory Mapped Slave [clk] 0x00000010 0x0000001F
“Qsys Interconnect — external_connection | Conduit Endpoint
SLs ~ B seg PIO (Paraliel O}
Verification clk Clock Input lclk_0
4 | | _’I reset Reset Input [clk]
— =1 ‘Avalon Memory Mapped Slave [clk] 0x00000020 (0x0000002F
New... | Edit. =k Add . | — external connection Conduit Endpoint | _'J
Messages |
Description Path &l
', led.external_connection must be exported, or connected to a matching conduit. System.led ;I
!, seg.external_connection must be exported, or connected to a matching conduit. System.seg
&, swin.external_connection must be exported, or connected to a matching condutt. System.swin J
*\, regout.external_connection must be exported, or connecled to a matching condutt. System.regout
!, regin.external_connection must be exported, or connected to a matching conduit. System.regin j
1 Error, 8 Warnings

11. FED2—IILOR—XFPRLRAHKE >

[System Contents147 M Export FlIZ(Z. Avalon /AR R T LESNRY RT LEEHERT D= DIEEHR—
bRRTEET, [Click to export 1fgED )V T 5L EER—MERRTEET,
[Description15T lConduitl®{T&0)yIL TS, &MIEBHIZEZONET,

o

File Edit System WView Toolk Help

Component Library | System Contents | Agdress Map| Clock Settings | Project Setings | Instance Parameters | System Inspector | HDL Exampe | Generation |
Y x “# | Use | Connections Name Description Export Clock Base End RO
e — w| W B clk 0 Clock Source et
Pfojf-ﬂ E: =g clk_in Clock Input clk
: 13 wew component... h =5 clk_in_reset Reset Input reset
B Smarf-usa Plus = — clk Clock Output clk_0
© GPIF - AVALON Bridge. n . TR Reset Qutput
© ZBT-SSRAN .
- = El GPIF_Master_0 GPIF - AVALON Bridgs.
Library clock_reset Clock Input lclk_0
[#-Bridges =z — clock_reset_reset Reset Input [clock_rese]
[#-Clock and Reset - — conduit_end Conduit
[#-Configuration & Programming ¥ — avalon_master Awalon Memory Mapped Master [clock_reset]
[#-05P = El ZBT_SSRAM_0 ZBT-SSRAM
[#-Embedded Processors clock_reset Clock Input clk_0
[-Interface Protocols clock_reset_reset Reset nput [clock_reset]
E-Memories and Memory Controller Avalon Memory Mapped Slave [clock_reset]
- Microcontroller Peripherals zbt ssram 0O
El-Peripherals PIO (Parallel VO)
Debug and Performance Clock Input iclkk 0
- Display Reset In ‘d‘“'"“" L
: put
= Microcontroller Peripherals. awvalon Memory Mapped Siave P LLJ&J}“aral\el /0) [altera avalan pio 11.1] +
* Interval Timer — external_connection  |Conduit Endpoint b
= Bl led PIO (Parallel /O)
" Vectored Interrupt C clk Clock Input clk_0
[#-PLL reset Reset Input [clk]
B-Processor Subsystems [—— =1 Avalon Memory Mapped Slave [ck] LU UDBU TR Ut
[-Qsys Interconnect — external_connection  |Condutt Endpoint
B-5LS = B =eq PIO (Parallel VO)
F-Verification clk Clock Input clk_0
< | reset Reset Input [ck]
[— =1 Avalon Memory Mapped Slave [clk) 0x00000020 0x0000002F
Hew.. Edit.. | b Add 1| —1 external connectien Cenduit Endpoint | _l—l
Messages |
Description Path =
*, regout.external_connection must be exported, or connected to a matching conduit System regout ]
', regin.external_connection must be exported, or connected to a matching conduit. System.regin
*, ZBT_SSRAM_0.avalon_slave_0 must be connected fo an Avalon-MM master System.ZBT_SSRANM_0 J
@ 3 Info Messages
@ Memory Size : 2048 KBytes System.ZBT_SSRAMN_0 ;I

0 Errors, 8 Warnings

12. Avalon /AR AT L LS ER A R D EHIR—RERE >
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5.8 Avalon X RTLDER

[Clock Settings]27#ZIRL. %595 Avalon NRURTFLNEET Bo000%%ELET, KRR PC
EUBA AT T—RTHB=HIZ, 48MHz ZIEFEL TLFZELY,

RIZTHDL Example &2 voL. 8&EtLTz Avalon "RV RATFLDAVRAV A T TL—rERRLTIESLY,
BEEOICopylRE2EI)vITNIE Q2 TAD VDM TEBRICEHEICAEY M (T ENTEET,

B AT RELR Avalon /SR AT LlE T Generation 147%%') v LTl Generatel R22%&9) oL TS, T
S—ENENTETINIX, Qsys TOHEEIFET TT,

Avalon NRYRTF L& VerilogHDL TERESN TLVET, VHDL TQ2 7PV rERBLTLTH, EIEIC
& RATEEYE Avalon /AR R T LI VerilogHDL [24YFE 94, VHDL BBiRLTLVSIZE TH, Avalon /AR X
TLEAVRBV U IA T 15412, THDL ExamplelE®E T HDL language % VHDL IZERET HI&IZKY
VHDLE R DAV RAVRE/BHIENTEET, Ff-. VHDLTYIaL— 309 355121, [Generate ) EIE
TVHDL @ 2alb—2avETLEERTEEY,

DT Generate & IZHE SN = Qsys TR IR, Avalon.v &L T Generate BIE TR E SN/ R (R
FINTWET, BLT7AHILAIZIE Avalon.qip Z74ULAHYET, Q2 7OV HLTAV/NAILT BRI, 2D
qip 77/ ETOCHMIEBMLTESL, Fadzob~AmEMIE. Q2 W—IL/\—TProject]—
FAdd/Remode Files in Project...1Z:&#iRL . R LT= qip 771 L& FIRL TZELY,

59 Q2av/ 1)L

Q2 7asxHrDM YT I7AILIZHERLT- Avalon NRAESa—ILEAVARBU S ITAT . EVT7H MU EDE
FEEITo=% . /M ILLT xxx.rbf 7L ILEEFBL TLEELY,

6. 7Rk PCHoOHIEGE

RA L PC DR—F§I#E7 T4 — 3> (B Z1E RefApp7.exe) s, #EFLT= Avalon ARV AT LIZTZHER
FTHIEMNTEET, fz1ZL. Qsys V—IL L THELIZAR—XF7RL AN MEE- TS E, R—FHlET7 T 75—
AVBLIREAT AL TEHER—FILEIMELEE A

LED OavK—# b, R4—k-FFLA=0x00000010, T F-7FLX=0x0000001F [ZHELIHAE.
COTRLRISR—FHIET T r—oav o7 o122 T o1=DLUREES(E, "4"~ 7Y ET, LED =
VR—FUME 8bit HOT, EBIZHEMT ST FLRIE 000000010 13T, LU R54% 32bit TP 742X
ITHIL 7TRLRZEMHE"0x00000010~0x00000013"#7 VAL TSI EIZHEYET,

0x00000014~0x00000017 M7 KL RZEMIZ 8bit 7V 2R BHIHFE X LORAFIBFF "S5 ITRYETMN, ¥
DTLERTRALTH A ERTOVEND T, BIELER A

LIF. B#RIZ, 32bit DL RRELTEEEL: regin LY RADAR—XF7RLA(F0x000000507%4 DT, LY R
BFESEL "20" ITRYFES, KRR PCOFIEHTT)r—avh o 32bit BT IERTHE PRLARZE
fE1”0x00000050~0x00000053" D F—A%FwAH T ENTEET ,

GE)CCT.7RLARRIE 16 ERTR.LVRFES(E 10 ERTRTY,

QsysV—ILZEFALT, /NATR4A(Z GPIF-AVALON )y #EAL-1B4& . PC LOHIET7 TU4r— 3> TlE.
RDESICHRELTHIETEET,
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6.1 LYRET7ItA

LORZESE AVALON NZAEDTRL AL, FROBYTL O RER—FTRL A (hex) | +TL T R5ES (hex)
*0x041 TRLET

LY X4 No. (dec) AVALON /AR EDTRL R (hex)
LYRA0 LY RAR—ZTRL X +0x00
LORA 1 LY RAR—XTRL R +0x04
LYRE2 LY RAR—ZXT7RL R +0x08
LYR4A3 LY RAR—XTRL R +0x0C
LPR% 4 LORAR—ZXFRL R +0x10
LPR48 LORAR—ZFRL R +0x20
LY R% 40 LY RER—RFTEL X +0xA0

LOPRAR—RTRL AL, AVR—R UMD EFTHRELETY,

6.2 LYREE

8/16/32 EVbTHOERDAHEHETT , 64 EVRTIERIE 2 EVRTIERELTHRONET,

GPIF_Master (& 32 EVbDT—ABEE TT DTEIZ 32 EVRT I EREZITo>TZELY,

=1L, RYTS)LEIT 8/16bit DT —RMBELMNEMEE (2 32 EVRTIEATIEEL, RYTTIILAID T—4A1E
[CEHETHLRHBEHYFEEA

BEYMBETT7IEALIZ5E D byteenable IES T TRDEYHEALET,

LORAR byteenable[3] byteenable[2] byteenable[1] byteenable[0]
8bit 77X 0 0 0 1
16bit 77X 0 0 1 1
32bit 7R 1 1 1 1

6.3 A*EY-TUtX

AR THORREIEECABENT —REEETORICFERTIEEAETT ., GPIF-AVALON J)y AR
&Y AVALON NZADQOFOrIVIZTBREINT-ETIE AT - TIERELSRA-THEADARBHLEWNIHYE
‘A,

(KLU RIR—RATRLUREMEBARDTRLREEHESEDEITKY BRICBYFET A, LORETIEATY
AR (ZF7HIERTEELAEETT )

AE-THUHRAIE, GPIF-AVALON 71w - RAMABAIZHDAEIRN—RTRL ALY RAEERIEFIRFF D X
A—k-FPRLRELTHERLET,
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GPIF_Master REG_BASE_ADRS + Ox00
AVALONA 7 E %) 2200 & = =
AR ATE LAWY IS & o
AP UL 2N P Y| —— MHEEh S E L e HEEAYTIIE
= "
= 3
FRUN =RTE LALY 2
{32bit)
I 2803 bR E
GPIF_Master REG_BASE_ADRS + Dx0Q
AVALONA™ 2 B2 RXARIZ 4 -
J=pAkE-7 AtEETEh LM é" o)
AEYR AT LALLM ¢ =
b R RO - f— I*Lt“'l"{ E!h-g b4 E E df— AEANIITA
L
== b
- 3
SEYS AT LALY 2S
{32bit)
'!i! EI-L'EEE

<E 13. HETIVr—avhoDLIRF0" 7V ARE>
FRERIFIUT I RTY,

1. LPREEBEE"0)" ~DSAMEIZIGPIF-AVALON Yo - Y REZEEHDAEYIJR—XFRLAL I RE | &
TAVALON NRIZHBL D RER—ZXFRELRA+H0x00 ] DERY TS ILIZSAETVET,

2. LYUREBEE"0" D')—FKB(XTGPIF-AVALON 71w Y RABBRDAEYR—RXFTRL ALY RE 1HMEE
LTYU—KRENET, COBETAVALON NRIZHBL O RAR—ZAFRL A+0x00](2H)—FAA—T & H%ITLE
IR N—FKT—RFTWELET,

3. AEYR—RFRLALDREDTHL 2 EVkET0JICEEICHRYET,

GEEILCRENO.O I AEY - THOEADE=ODEREBETRLAZIEET AL CRAALO T, 1—FHRAMIZFIE
TEERA, CDE=HIZ. Avalon NR[IZHAS—LTURAELT LORR"0"EEHELTOET,
6.4 AEVEEDFIE

RARPC QHEIHT TIr—2 a0 b AEYEREETOFIEZSRBELET .
CX-USB2 VAT LRAEKR—FDHUTILEIKERIL T YT (TR)THAEVABEESNTLNSIEETY,

B FETRLR BTT7ELR
ZBT-SSRAM 0x00200000 0x003fffff

1. BE%L 24 X%ET0x00200000I28%%F T 5 (2MB),

2. SSRAMIZ7HUtARTHBAEICIX. LY RAES"0"IZ32 EvFRTIOX00200000 |2 E2FAATHLAEY
EEITI,
RefApp7 #FIATHHEIZIE. TAEVBEIFTD TERERBTRLA(LY X2 0) 112 Qsys TEHRELIZAE
)« R—ZXFPRLRAEHRELET,
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6.5 AEVIRERFORIERE/ 1M

AEY)—KDIFE . RANPC LOFHIFHT TV —2a3  THRELEAERY) —KFDT—428E, ERIC
GPIF-AVALON TSR RANRY TSI SHAETT—IENREYET,
M ld, USBarbO—5 (FX2) & GPIF-AVALON YW - YR BRNIZH 22,048 /31 +D FIFO > TW5=HT
ERR

KRR PC AAAEY)—FEBIET 5& FX2 & GPIF-AVALON J'1)ws - T XZAD FIFO (. "X+ PC M5 USB
=Ry (T—RERE ER) #Z{E% . BNEIZ) —RFT—42%/KRX+ PC IZH AT 571=8. FIFO &I Full DIk
BEICT BHRICRY IS DT—4% ) —RFLTEEFET,

Fr21zigsi2zn’ f b - ez d4@mH &
Fx2 /
NIz
Wyl

FPGA
nylr

*1 }'PG n'-yj?

(AT R AR IS ET. P2 977 3T ATEORETH S,

nNyI7
AEATIN nN'y77 AEYaTuE
—_—p  FPGA
nylr
FAPC N7

(2IFX21E, FAFPCHSDATN-FRIEITAERITIRSE,
FPGAIZAZ))-F BRI v £ RiTT 5.

nNyIr

nN'y77 F=g)=p
- FPGA

nyIr

nNyIT

(FIFX2[E. FPGAMS 20480 { HS12 x 4THDT —5EY-FL T,
M 27 Er T -4 TS S,
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nyJIT

NYIT
_ FPGA
nyIr

I'IT"J- FPC n":;j?

(IAFP—F 370 e, Bmetg [ZhAPCHT —0)—F %73,
5120 h@Y-F A Tihh, NI AME RIS

nWuJlr

nyIr 74+
4« FPGA

nNYIF

(B)EIzhzot=n’977 128 55, FH2IZFPGAL 51 207 D) RT3,

FAFPCIEBEET — I D E 4~ (EDNAERELITI

Ay

nuIr

ARYIATUE FPGA
nWudr

fAPC NI

(EFANPCIRBELT 4% -MLEADE, A -FE T ERTL
MBAERT T 5, FX20O/N 97713 T <THTFERS,

< 14. AE') RD FDFER>

D=8, [FRRAF PC BFRAHTT—2E = AEVI)—FTHEELI=T—FE +4096 /(R 1EHBYFET,
Fl=. RHPIT)—FLIZ FX2 AD 4096 NAME AEV)—FNTETLEBRTHELTLEVETOTEELTTS
LY,

FPGA MoAHTAEVEEM. V=Ko 7 AKX FIFO REDSEIZ. FEANRLET I HEMENEZ LN
F9, COBAE.FX2HLDAENERTIATUREF=T 2. FPGANFX2 b AR ERAHSELHNKSIIZT 515
ENHYET, HIHTIVT—La0 THRETIAEEREL VY RI1EHRE FPGA REBDL D AZIZHHRL, FX2 A
H A3 % RDn{ESERGDTnEBEZE FPGA NTHIURL T, A EVEGEL VT AR TEEE—HSE. ZRELE-T—4
REEFE/N\—FROIT7TRETEIENTEET,

FX2 Do AHEINDET—2EN, RELAEVEREL VY ABEIZ—HBL=F A T, FPGA hoDT—4%H%E
FIEL, ELWWT—A3FHEKSERVESICTHIENTEET,
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1. Avalon NRIZHEBT—2 ZIY AL F*

CZTIL FPGA IZAAENB/INSLILT—%4% Avalon NRIEHTHRANPC IZIRET B 5EERLET,
DATLRFEAR—FLICEIE SRAM(SSRAM) #H# &9 5R R DIHEE . SRAM-FIFO EEMNFIHATEET H.
SSRAM MYEELVR—F X0, #I MB/s L T DIEELZT—2INENIHFEIZIE. FPG A AT SEEZFIALTT—2IE
TBHRIENTEET,

SRAM-FIFO [EI& Tld. FPGA #1580 SSRAM /Ay 7 AR ELTHRIATEAD T, BELT—A2EEHELTPCIZ
IRELT=Y.PC HLT—REEEHITENTEET, 7IVr— 3> /—k SUA00T #SBRL TLIZELY,

KIFBIE/ N\ T7AE)EFIATERLMSEEIZIX. FPGA REAEYET 27 )L7R—k FIFO (DP-FIFO){EL TRIFALE
T, CDT=HIZ. Avalon /NXIZ“Generic Tri-State Controller’ E2a1—)LZEML THIELET,

71 HIE

Quartus2 @ MegaWizard Plug-In Manager Z8&8IL. Ta17I/LIR—k FIFO EPa—LEERLET . COED21—IL
[XEE Avalon N\RIZEHFETEE B A, ZDT=8. Avalon /NR[ZIE Generic Tri-State Controller Z1EMIL. CHED
a—)LIZAERLLE: FIFO #EHLE T,

Qsys W—IL L TH FIFO EDa— )LEEHETEEL T H. RD FR—FWR R—r&BIZ Avalon NXIZIERET HD T,
FPGA A ER IS DT—42% FIFO ICAATEFE A,

Quartus2 7O Ik
GPIF_Master [« > _ PIO Qsys FOC kR4
- i [Z FIFO OAR—kH
HE%
> TFIFO <D

Qsys 7O Y+

<K 15. FIFO Y a1— /LD #EHF % (Avalon /N RA) >

Quartus2 7O I+

GPIF_Master [« >l _ PIO Qsys A® FIFO £2a—)L
- . TlE#<, MegaWizard T4
R L7= DPFIFO
Generic
—— s Kq| perro | o
Controller

Qsys 7O Y+

<X 16. FIFO £V a—/LDOEH A% (Avalon /1 R 4}4) >
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72 FIFOEDa1—ILOAER

Quartus2 M MegaWizard Plug-In Manager M5 “FIFO”%:&RL ., Ta7 )LAR—b FIFO (25 K3 (2K /85
A—BEERELFET,

F—REINET DD T, Avalon /NRAEEKRT B HULAR—ME 32bit T—2EIZAHEYES, FIFO ~DF—42E3A
AL 1bit~256bit ECTHEEIZHRETEET, 17 OFITIEEAAH BT —21E(X 8bit T,

“« MegaWizard Plug-In Manager [page 1 of 8]

'ﬂ FIFO

Parameter

Settings

Width, Cks, Synchronization | > DCFIFO1 > DCFIFO2 > RdreqOption, BkType > Optimization, Circuitry Protection

Currently selected device family: | cyclone 1vE

dpfifo
Match project/default

— data[7..0]

wrfull How wide should the FIFO be? 2} + bits
K— wrreg
k| wrclk wrusedw(14..0] Use a different output width and set to 32 - bits

3.0 How deep should the FIFO be? 163384 * | words
k— rdreq al ] :
k| rdclk rdempty Mote: You could enter arbitrary values for width

" i orit 7
L {aer Do you want a common dock for reading and writing the FIFO?
=, Yes, synchronize both reading and writing to ‘dodk’,
= Create one set of fulfempty control signals.

@ Mo, synchronize reading and writing to 'rddk’ and 'wrdk', respectively.
~ Create a set of fullfempty control signals for each dock.

Resource Usage
52 lut + 16 MK + 163 reg | cancel || <gack || mext> || mnish |

<E 17. FIFO 2 a— /L EE®E (MegaWizard)>

17 TlL.FIFO MFEE%E 16K /N(hELELT=. 6.5 AEVERERDMRERE/NAFE TRLUI=&ESIZ. FPGA &4
UARTT—Rd 5 USB #lfH IC(FX2) IZIE 2K INARD Y IT7HHBD T, =K 2K NARLLED FIFO NRHETT,
ZODFIFO BEMNKEVNZE . ERICINET 5T —2DEEL— AR LELET,
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“ MegaWizard Plug-In Manager [page 4 of 8] =
1 |Parameter

Width, Cks, Synchrorization > DCFIFO1 | DCFIFO2 | > RdreqOption, BkType > Optimization, Circuitry Protection >

dpfifo Which optional output control signals do you want?
Read-side Write-side
| datal7. 0] werfull D full ful
usedw]] is the number of
- wrrflf e s empty [C] empty words in the FIFO.
e wrusedwil4. 0] [ usedwi] = Mote: You can use the MSE to
a[31..0] generate a half-full fiag.
f—{ rdreqg Mote: These signals are synchronous to Mote: These signals are synchronous to
— rdclk rdempty ‘rdlk’ ‘wrelk’
F—{acrr & bits x¢ 18254 wor Add an extra MSE to usedw port(s)
Asynchronous dear

[7] Add cireuit to synchronize 'adr’ input with “wrlk’
[7] Add cireuit to synchronize "adr’ input with ‘rdclk’

Resource Usage
52 lut + 16 MK + 163 reg P :

| Mext = || Finish |

< 18. FIFO RAT—A2RIEBEDE>

18 TlL., FIFO AT—A2R{EBZEZEIRLET , Read-side Tl&, 4T empty EF5EHERL ., Write-side TIZ full
ESEERLTZEN, BYDRAT—RARESIZEETT,

17, B 18 TRLIZ/ISSGA—=ZLUN K, Y—ILT IAILLERETT .

7.3 Generic Tri-State Controller M4 F;

Qsys *Y—JL® Component Library A5, “Qsys Interconnect” — “Tri-State Components”—*“Generic
Tri-State Controller”%3#3RL . “System Contents” Bl CiE#HL TIEELY,

19 OHFITIE, Avalon /SARRAL—TEDa1—)LEL T Generic Tri-State Controller”% Avalon /NAL AT AIZ
BMLTWET , A—XF7FLRIE 0x4000_0000 TF o

F1=. Avalon NAY R T LS D DP-FIFO &3%#59 5712, Tri-State Conduit Master E5ZE®NZL T
Export LE¥Y,

19 TRY Qsys EIE T, Generic Tri-State Controller #8723 %5 TILD) I T HE, FINTA—FHRENTEE
9. HEmL7- DP-FIFO LR T 5-OITRBLRETEERLFEFT (B 20), CITEHEAHLERLZDT, read
[CEBET DIEBHRDATIT47ITLTVET,

readdata DP-FIFO M Rd-saide &89 5 32bit T—4
read FAHHLAR—T L, DP-FIFO O rdreq {E8 L1E#k
chipselect Generic Tri-State Controller Z#{RLI=EZIZTIT4T

waitrequest FIFO O empty {55 & HE#H
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L Qsys - QSYS_top.gsys (E:¥Project¥Design_data¥qdesigns¥CXCardd¥CX-Cardd_GPIF_QSYS_Verilog_ext_mem¥EP4CE40¥QSYS_top.qsys) =2 (=3
File Edit System View Tools Help
Component Library System Contents. | Address. Mapl Clock Semngsl Project Seftings | Instance Parameters | System \nspednrl HDL Example | Generation
4 b 4 4 Use  Connections Name Description Export Clock Base End
4 clock_reset Clock Input clk_0 L
Project -
IQ New Gompanent — E clock_reset_reset Reset Input [clock_reset]
Smart.USh Pl . conduit_end Conduit gpif_master_0_conduit_...
Smat a us = — avalon_master \Avalon Memory Mapped Master [clock_reset]
= ystem L . notuse PIO (Parallel UO) clk_0 & 0x0000_0000 0x0000_000F
é':': - B led PIO (Parallel UD)
gfsc, s ck Clock Input clk_0 =
- IR;‘:B mr e || = reset Reset Input [ch]
- 7 st |Avalon Memory Mapped Slave ek & 0x0000_0010 0x0000_001F
. esetncoe external_connecton  |Conduit led_external_connection
OMA Controll = swin PIO (Parallel U0}
- ':;':n” o ck Clock Input clk_0
" Mca e;j ather reset Reset Input el
e S M Clock st |Avalon Memory Mapped Slave [kl & 0800000020 x0000_002f
A“‘”"'MM DD“;' external_connection  |Conduit swin_external_connection
A“‘”"’MM P = pio_d FIO (Parallel U0)
wann s P ol Clock Input clk_0
Awvalon-MM Trista
ITAG to Avalon I reset Reset Input [clk]
o Ruakn st |Avalon Memory Mapped Slave [cK @ 0x0000_0030 ox0000_noat
@ SPISlave to Avali N - p
Bes external_connection Conduit pio_0_external_connection =
raa-mmg B onchip_memory2_0 On-Chip Memory (RAM or ROM)
* Avalon Packets to
Avalon-ST Adapt clict Clock Input clk_0
Avalon-ST B P sl \Avalon Memory Mapped Slave [chk1] 0x0001_0000 Ox0001_1FFF
A“‘”"'ST C:“’s reset1 Reset Input [ck1]
valon- A = sram \Async-SRAM Controller,
Avalon-ST Data F
Avalon-ST Del clock Clock Input clk_0
A"E‘D"'ST De ‘“" reset Reset Input [clock]
walon-3T Demu avalon_slave_0 \Avalon Memery Mapped Slave [clock] 0x0010_0000 0x001F_tEEE
Avalon-5T Error 4
Avalon-ST Mutiol conduit_end Conduit sram_conduit_end
Avalon ST P kD generic_tristate_con... Generic Tri-State Controller
Jaln bl Facke . —— ok Clock Input clk_0
4 | 3 reset Reset Input [clk]
uas \Avalon Memory Mapped Slave [clk] 0x4000_0000 OxTFRE_TFEF L
= o =3 tem Tristate Conduit Master generic_tristate_controll... [[cl] -
= == < n | 3

19. Qsys MY TEIET® Generic Tri-State Controller E21—JLDIEN>

A Generic Tri-State Controller - generic_tristate_controller_0

Generic Tri-State Controller
Megotars altera_generic_tristate_cortroller

|' Block Diagram | H | Signal Selection SignalTimingI Signal Polarities
|:| Show signals

Address width:  |3p

. . Data width:
generic_tristate_controller_0 2

Byteenable width: |4

WK folock tristate_conduit—1 S Bytes per word: |4

eset

ot

Has 2valon Enable the following signals:

altera_generic_tristate_contraller Refer to the Avalon Interface Specifications for definitions o

readdata

|:| writedata
read

|:| write
begintransfer

[ byteenable
chipselect

[ lock
[] address

waitrequest

[ writebyteenable

outputenable
|:| resetrequest
[ irq

|:| reset output

20. Generic Tri-State Controller M/ \SA—4FHE>
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A Generic Tri-State Controller - generic_tristate_controller_0

Ma-gotors

Generic Tri-State Controller

altera_generic_tristate_controller

|' Block Diagram

[] Show zignals

generic_tristate_controller 0

i ] e

clock
reset

awalon

attera_generic_tristate_controller

Signal Selection | Signal Timing | Signal Polarities

Fead wait time:

Turnaround time:

Write: wait time:
Setup time:
Data hold time:

Maximum pending read tranzactions:

Timing units:
Read latency:

|:| Chipselect through read latency

<K 21. EBHIIVTHRE>

21 TRTLIIIEBRAIVT EFEL T Generic Tri-State Controller & DP-FIFO i3 24 MAEIVE

L/T:o

7.4 Generic Tri-State Controller & DP-FIFO M5k

A LT= Qsys 7AY T4 kE DP-FIFO % Quartus2 7AS IOy TRERB THEBELET .

Avalon VAT LEXBDIOVIES

generic_tristate_controller_0_tcm

read_out

N

>

chipselect_out

waitrequest_in

AN

data_in
request
grant

—

Avalon /AR AT LD HR—F

<[ 22.

rdclk wrelk
rdreq wrreq
rdempty wrfull
q data

1L

DP-FIFO €>a—/L

Generic Tri-State Controller & DP-FIFO D #Efr>

IR LTy
—A3

S

DP-FIFO MZENIHFE L Avalon NRAV AT LIZ wait EBZFH HTHIET, FIFO DAREHEAH T LFFLE
TEEY, Ff- wrfull EERTITAI DB AL FIFO ~ADEZFIAHEFIETEFET , wrfull, rdempty EE(Z

FUT—EBDEERLH. T—EDHRHHLEGRIBLGEN LT —4% PC ITINET HENTEET,
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7.5 RefApp?7 oD T—RIREHREAHE

R—FHGIRERMEL TV TFLURFI-T T )7 —2a> “RefAppT" AL T, T—8%&FHAHL.PC (27
7AIELETS,
RefApp7 MDA EVREEE TIX. ROKIIHZELEFT .

PG USB Control Panel Reference Application 7.0 for x86 o @ [

TPMX) AT IE(Y) A (Z)
TCAM T | 8iEl-MAIE | sPugfE | sppath | suspenpigiE | ;2EE=h | cpio
FlashPath2 |  GPIFERTE | iERRLYZR | LuTARIEfR(512)

L AR A 11 UsEY24Y | KNI | DRCIRfF
ARITHLALY ZROERTE

9,
8552 BB T LR (L 2 R0) C0000000 HEK] | Read || write |
@
P AR (L AR ) — ’SSRAM[REGl:EIEIh} v] BELYA —> (HEX)

Ir{LERF

©)
:‘#’m‘f_dnc¥CnmPare_ﬁIes¥data¥@ Jr4 i RR

ARUE o IS [abit v] | MemRead | | Memwrite | [ 5yBAEUERIE

| 0VenBEET | #T
5100 2 — 8.00MiBytes[8388608Bytes]
<K 23. RefApp7 TOHRE>

[REFIE)

1D DP-FIFO ###:L71= Generic Tri-State Controller DN—RXFPKRFLRAEZHELEFT . ZOHTIE
0x4000_000 MAR—R 7KL ARATT A, mEGEYRE“1" [y T5E. GPIF Master [F7RLREA DA
VLKA B DT, 0xC000_0000 #XELET,

@ PCIZRELEWT—42RE UNMMRTE)Z 16 EHTHRELET . COHITIX SMB TH,
R—RICKEBAEVEERHLTLWVELKTH, FIFO #/1\y 77, LN LT—2ERNETHENTEET,
HRETELIRABZEIL 4GB TY,

@ HEAHLET—A2ET7AIELTRET B=H1Z. TILARIEELTESWL, BEB K (E/ N1+ (bin) TY,

76 IGH-#ERSE

SEOHITEIT—2RELZBMITRLELEN., T—2ROAMEEANER—FADEEAALAREICLYET,
B AD OV /N\—80 DA VN4 EERGLI-T —2Z &LV SR EICERTY,

F1=.FIFO D HYIZFT 17 JLR—F RAM % Generic Tri-State Controller [ZHE#s T B &L TEET .

[BEEEH] SUA007.pdf TSRAM-FIFO £ a1—IL1MY 77l X EIEKARR
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