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1. IFCHIS

AREHRIL, Qsys VAT LIHEY—IL(LIFE: Qsys) [ZH(T5HAT7F VT - A E!) (SRAM 1AL Flash %) #1659
BE=ODATFVT AT A B TT—REERT B EEBNLET,

Qsys MDA T S IZ&EFSN TLVA Tri-state Component 2T BIETAIFVT AT AL ATI—REE
B BIEMTEET  AEHORNAEIL. Quartus® Il BAFEY IR 7 v140 [TEDOTHERINTLET,

2. BEEH

®  User Guide [Avalon Tri-state Conduit Components]]

https://mww.altera.com/en US/pdfs/literature/ug/ug _avalon tc.pdf

®  Quartus Il Handbook Version 14.0 Volume 1: Design and Synthesis Chapter 8: Qsys Interconnect

https://www.altera.com/en_US/pdfs/literature/hb/gts/gsys interconnect.pdf

®  Avalon Interface Specifications

https:/Mmww.altera.com/en US/pdfs/literature/manual/mnl_avalon spec.pdf

—
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3. ZZFYTAEY A BT —ADERK

Qsys Tl&.SRAM *> Flash EDAIF VT AE) AR Tx—R% Tri-state Component Z{FEHL THERL
F9 . AETIEL. SRAM AU 3T1—REHATFVT AR A T—ADERFIBEBNLET

3-1. FIFVT AR AR TT—ADIERL

Qsys MDAVR—FRUbSATZYICHEIN TS Tri-state Component A EHEHETHIFVT - AE
1)-A B3I —REERBLET,

Nios® Il & SRAM %kt d BIBAI1Z(E, B3-1-1 M &SI Generic Tri-state Controller & Tri-state Conduit Bridge
ZEALEY,

FPGA

Nios Il
SRAM

Avalon- Avalon-
Tri-state Tri-state Conduit

Master Slave

Avalon-MM Avalon-MM
Master Slave

3-1-1 AITFVT AR A BT —RIEGAA—D

3-2. Generic Tri-state Controller MDE%5E
3-2-1. AViR—2 MBI

Qsys @ IP Catalog M Qsys Interconnect = Tri-state Components = Generic Tri-state Controller 4% 7 JL")
VIL INGA—BEBRE V4T —FERBILET , ERICHOE/NTA—FDFREEITVET , /\FA—4FER. O
UiR—RUbABIENET,

Signal Selection. Signal Timing. Signal Polarities D &4 7 (K] 3-1-2) D&/ NTA—RERELET .

& Generic Tri-State Contraller - generic_tristate_controller_ 0 WSS _—

Generic Tri-State Controller

Megotere” attera_generic_tristate_controller
e —
Signal Selection | Signal Timing | Signal Po@
—

Address width: |3

|' Block Diagram

|:| Showy signals

Diatar wvictth: 52

| memaria trintetes asedesllae O |

3-1-2 Generic Tri-state Controller 94—k

[ R EEEEEEEEEEEEEEEEEEEE—————
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M ALTIMA

3-2-2. Signal Selection %7

Qsys IZBITDATFVT AR AR T—RADIEHF & EISENA

BT DAEY - T/INAADTRLA, T8, AT SESHREERELETY . (K 3-2-2-1)

r

% Generic Tri-State Controller - ganeric_tristate_contreller_0

Generic Tri-state Controller

Mogeors”

Generic Tri-State Controller

attera_generic_tristate_controller

Signal Selection 47

Signal Selection | Signal Tining | Signal Polsrities|

Presets

Address width:  |2g

Data wicth: 32
Evyteenable width: |4

Bytes per word: |4

Enable the following signals:
Refer to the Awalon Interface Specifica]
readdsts

writedata

read

write

3 P, 4

7

[ begintranster
byteenshle
chipselect

SRAM. Flash %zEBEFD FPGA
R vMIBEHIN TS T/
ARIZDWNTIE, B/NTA—=EN

T)tybELTFORESINTLY

i—g_o

AMD 2901 28M Flash with Legacy SDK support
CS8300 Interface (Fthernet)

Cypress CYTC1380C SSRAM

Flash Memary Interface (CFI)

IS5 ISE1LPS256364-200TGLT SSRAM
Intel 128P30 Flash

Intel 256P30 Flazh

LANITCT1 Interface

Legacy AMD 29LVO6SD Flash
SST38YF20090 Flash

]

v alon_spec.pdf

mn

X 3-2-2-1 Signal Selection %7

3 3-2-2-1 DESICRINGA—BEEHTT DAE) - TINARADERRIZEHETERELET,
5 3-2-2-1 Signal Selection

Address width

BRI 24 7FVT- ARUDTRL AR H
KNAEETOTRLRARBERELET . LELAVTREYMIRERT
WIBEFHIENTEFT,

(f51) 2MByte (T—41iE16bit) DIFE (L 20 EAH

Data width

BRI DA TTFVT AR DOT—HIE

(BB) T—2EA 32bit DTNNARDIFEIL 32 EAD

Byteenable width

FIFVT ARVIZH AT B/AA A F—TIL DA%
(EBITIE, T—F1EA 32bit T/NARADT=. INAbAF—T)LIE 4 &)

Bytes per word

1 word Hf=Y D/ A+
(ARBITIE, 1 word = 32 bit &4 B1=8.4 EAH)

Enable the following signals

FRTHES

(RplTIE, TRESZER)
+ address: FRLR
- readdata: ')—F-T—4&
- writedata: S b-T—%
* read: J—K
* write: el

* byteenable: /N\frALR—T)L
* chipselect: FvyF-tL Yk

S DULNTIE, ZILTS5%EE# User Guide [Avalon Tri-State Conduit Components]Z £ TS E0Y,
https://www.altera.com/en_US/pdfs/literature/ug/ug_avalon_tc.pdf
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A ALTIMA Qsys 181124 IFvT - AT -AV 571 —R0#HS % ELSENA
|
3-2-3. Signal Timing 27
BT DAE) - TINARIZEDETT VR ZAIVT DEEETVET,

2 Generic Tri-State Controller - genaric_tristate_controllar_ 0 ——— Generic Tri-state Controller
Generic Tri-State Controller Signal Timing 47
Megators®  altera_generic_tristate_controller
= - -
[~ Block Diagram | Signal Selection | Signal Timing | Signal Polarities ) Presets
D S SHERES Read wait time: 2 = X
\rite wait time: AnD 29L%1 28M Flash with Legacy S0 support
generic_tristate_controller_0 ’ 2 CSBI00 Interface (Ethernet)
Setup time: 3 Cypress CY7C1380C SSRAM
ﬂ(—clock tristate_conduit ﬂh Drata hold time: 1 = Flazh Memary Interface (CFT)
i ) ) ) IDT71Ve16 SRAM
t at Maximum pending read transactions: 4 (S5 1551 LPS255354-200TGLA SERAM
i a5 " Turnaround time: 2 Intel 128P30 Flash
(|
aftera_generic_trstata_contraller Timing units Cycles - :TL;?ET?? Etas:
- - erface
[z tEmERy 2 || |Legacy AMD 2900850 Fiash
[Tl chipselect through resd latency SET39VF20080 Flash
( N

[Timing units 12351+ 5B 410D ER]
TRVWIT A DEMNZRIRTEFET,
-Clock Y19 )L EifiL
-Nanosecond Bz

¥ Nanosecond = FERL T, AAVOVIDREHAKY/NSIMEZ A AL-GEIZIX 17099514 9)LDIE
MNERINET . (AAYBYIH 50MHz DIFEIXERTE TE S/ MNEGLIE 20ns EHYFET )

\ S

¥ 3-2-3-1 Signal Timing 27

3-2-3-1 DESIZBINSGA—EEHRELIBEED) —R-SA DY U T ILERIEER 3-2-3-2 DKIITHYET,

I Iz '3 I 15 B 7

1 | 1 1
clk ! I I s
Read wait time 2cycles
address - addri

1 ! ]
: —— S
psezcin ] E :Fﬂ E | h Write wait time 2cycles
! e .
outputenable n | : r ! | Lo Setup time 3cycles
| setu?ﬁme : ' Lo
| 1 | |
read_n \ ] : : :
sefup time Iwrite:wailtime

|
|
|
|
|
write_n |
|
|
1 data hold time
|
|
|

I
i i
| I
1
1
1
1
1

-
g
%‘:
_———_

3-2-3-2 )—F -5/ DR

S DWLTIE, 7ILT 54 ER User Guide [Avalon Tri-State Conduit Components]Z it TS HBEE0Y,
https://mww.altera.com/en US/pdfs/literature/ug/ug_avalon _tc.pdf
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[

3-2-4. Signal Polarities %7
FERTBEBDBHEERDFET ., Low 7OTATIZLEWMEBITFIvIEANT T, (K 3-2-4-1)
@ Off: High 79747 (T74ILE)
® On: Low 79747

FIvPEANIESE. Low POTA4TETELGY ESAIC “ n” ABMENET,
(#1: Off: read — On: read_n)

A+ Generic Tri-State Controller - generic_tristate_controller_0 @

“ Generic Tri-State Controller
Megatars” altera_generic_tristate_controller

” Block Diagram ) Signal Selection | Signal Timine | Signal Polarities | Presets
[ Shaw zignalz -4 X
Enable active low polarity on the following sienals: -
Project
generic_tristate_controller_0 read - Glick Mew... to create a preset.
[ loek Library
Elk lock tristat duit tcm R I 1 I & AMD 290V128M Flash with Legacy SDK support
P Mz ] - # 38900 Interface (Ethernet)
o5 ot chipgelest L1 #® GCypress GY7G1380C SSRAM
as .. 1 MW= ] e # Flazh Memary Interface (GFD
I
vaen brteenable LW & IDT71V416 SRAN
altera_generic_tristate_contraller [ outputerable ] e # [SEIISGILPS25636A-200TQ L1 SSRAM
ST I (| ® [S5LIS61WN2E616EDBLL
teb: bl -
D ritsbyteenable NS # Tntel 128730 Flash
[ waitrequest S| e # Intel 256P30 Flash
[ begirtransfer L1 || ® LANSIC11T Interface
----- ® Legacy AMD 29LV0650 Flash
[Cresetrequest ——p [ # S5T0VF20000 Flash
[Tirg

D reset output

3-2-4-1 Signal Polarities

3-2-5. AE) - TINA REKE

Generic Tri-State Controller 74 —RD—& (235 Parameters T, “Is memory device”[ZFTvIEANE
9, (E3-2-5-1)

XTI BT TF T T/ ROAEY DL F T OFANTET,

T Parameters
Iz memory device

[* Module Assignments

| Farameter Walue

3-2-5-1 Parameters

[ R EEEEEEEEEEEEEEEEEEEE—————
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3-3. Tri-State Conduit Bridge DEXE
3-3-1. aviR—FMEM

Qsys @ IP Catalog P4 Qsys Interconnect = Tri-state Components = Tri-state Conduit Bridge 4% 7 /L%')w
gL, AvR—R b EEBMLET , Tri-State Conduit Bridge [Z(F/3\5A—42%E THYEE AW

3-3-2. Export MEEE

SRAM DA BTT—R%EED A, out IR—h%E Export REIZLET . Export SREFTHET Qsys DR
TLIZR—rELTHATEET,

BANLT= tristate_conduit_bridge 0 out 7R—k® “Click to export” Z491)v93 5 &IZL>T Export IZERE
INFT FEDOR—IEEMFFET . (5l mem_if) (B 3-2-2-1)

L B tristate_conduit_bridg... |Tri-State Conduit Bridge
clk Clock Input clk_75M
reset Fezet Input [clk]
= f Tristate Concuit Slave [clk]
I = out Concuit mem_if I

3-3-2-1 out IR—FDERTE

3-4. Generic Tri-State Controller & Tri-state Conduit Bridge D3t

Generic Tri-State Controller @ tcm & Tri-state Conduit Bridge @ tcs Z3EfLET , (K 3-4-1)

E sram Genetic Tri-State Controller
clk Clock Input clk_7smM
reset Feset Input [cik]
— Las Levalon Memary Mapped Slave [=lk] 0x04080000 [Dx040FFFff
—< teim Tristate Conduit Master [clk]
B tristate_conduit_bridg... Tri-State Conduit Bridge
clk Clock Input clk_fsM
reset eset Input [cik]
— I tos Tristate Conduit Slave I [cik]
A= out Conduit mem_if

3-4-1 System Contents

—
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3-5. PRL R D18

Generic Tri-State Controller TIX7RL X%/ \ A MR TIERELFE T Qsys Tl&. Generic Tri-State Controller T
HELEZRLR - AR—bENAITRLRR—b b hHh B -ABDTFL R -FR— EERBLET , TD 5. EED
AIFVT AR EDEFEFTHE YMIBEHYE A, (16E YR AE)DIFBEIE, Th 1EVA 2Evk-AE
YDZEIETEL 2 EVh)

WEDIZWVANARTRL R A R—KEE 3-5-1 DESIIZTFhiEvhEEWNTEVICHALET,

(Nadd[19 0] mem_if
)(Af—"" — em_if tem_address_out[19..0] |
SRR R mem_if_tcm_byteenatﬁe_n_out[S..O]
mem_if tem_read_n_out
mem_if_tem_write_n_out
mem_if_tem_data_out[31..0]
mem_if_tcm_chipselect_n_out
- inst1
‘add[1911
B :E;.:..:.;....:.......:.......:.-.......-.....:....>. .x.---.—. B '("|||TD||T ...................................................................................................................

16 EVk =TI/ ZDIBE L. Thi 1 EVrEEWTHEAR—REEELET,
REYMTNARADBEE, T 2EYEEEET,

3-5-1 PRLR-R—MEfA A—

—
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4. EEHRDEFIEL

BHOATF VT - A CHIEMEREHBILT HIENTEE T, AETIL, SRAM & Flash AEYT7ZRLR
ET—5EHEFITHHERNTFIEERBNLET .

BHOA7FvT - AR THIEHERE £ B LT SHA. Tri-state Conduit Pin Sharer ZERALET
4-1-1 1% SRAM & Flash Z—2@ Tri-state Conduit Bridge Z AL TiEHT HIEEDHIEYET,

FPGA

SRAM

Avalon MM
Tri-state
Master

Avalon MM Conduit

Shve

Nios Il

Avalon MM
Tri-state
Slave

Avalon MM Avalon MM
Tri state Tri state
Master Shve

Avalon MM
Master

Avalon MM
Tri-state
Shve

Flash

Avalon MM
Tri-state
Master

Avalon MM
Shave

Conduit

X 4-1-1 SRAM & Flash AF! DiEfEA A—2

4-1. AR—RMEM

Qsys @ IP Catalog A Qsys Interconnect = Tri-state Components = Tri-state Conduit Pin Sharer Z4 7 JL")
L., BEVAF—REFREENILF T, Parameters & “Number of Interfaces” [ZI&$&#td 5 Tri-State Controller 0
BEADLET BIZIE.SRAM & Flash D 2 DDT/NAREERT HIHEEIE. 72" EAALET, (E4-1-1-1)

A Tri-State Conduit Pin Sharer - tristate_conduit_pin_sharer_0

“ Tri—-State Conduit Pin Sharer

Meooters’ altera_tristate_conduit_pin_sharer

4
|~ Block Diagram | | T Parameters
[ Show zignals Mumber of Interfaces: [o

[~ Sharing Assignment

To share a zignal, type the same signal name in the Shared Signal Mame ¢

tristate_conduit_pin_sharer_0

Ik clock tristate_conduit TCIT!. [ Update Interface Table
eset | u Interface Sienal Role
cs0

tristate _conduit

B tristate_conduit

altera_tristate _conduit_pin_sharer

—

4-1-1-1 Tri-State Conduit Pin Sharer
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4-2. ¥
{EESEEHEAIELF=LY Generic Tri-State Controller L%,
Generic Tri-State Controller @ tcm & Tri-State Conduit Pin Sharer @ tcs Z##E#ELET . (X 4-1-2-1)

\ ]
~ \i-:a'l_ 7

= sram Generic Tri-State Controller
clk Clock Input
I reset Reszet Input
M _MEE Avalon Memaory Mapped Slave
\~_t5n_1_,1 Tristate Concuit Master
= flash Generic Tri-State Controller
clk Clock Ingput
I reset Reszet Input
e _uas Avalon Memory Mapped Slave
¢ tem ~, Tristate Conduit Master
Tri-State Conduit Pin Sharer
clk Clock Input
I reset Reszet Input
,MN Triztate Condult Master
,’ tesd Ty Tristate Condut Skave

Tristate Concuit Slave

tcm: Avalone-TC Master

tcs: Avalone-TC Slave

4-1-2-1 System Contents

M= DULVTIZ, [Quartus I HandbookJZ 8 TTS S,

https://mww.altera.com/en US/pdfs/literature/hb/gts/gsys interconnect.pdf
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4-3. /LT HELDERTE
HEILT BEBDIELEE Tri-state Conduit Pin Sharer ZBEBILNTITLVETD,

“Update Interface Table” 7RAED)vILET , & Generic Tri-state Controller DIEEMMARTINET , #£F
{EL=LMEE® Shared Signal Name [ZZNZNAEEDRILIESAEHITET .

BIZIE, FRURRET —2REHABIELTHNTHERICE B 4-1-3-1 DEIITENER flashics D
address & sram.tcs @ address [ZEIC “flash sram add” EWVIEBLZZETITET , T—RRICDOVLWTERRT

ER
KEBFILDREEIToI-E (& 3-3.£EHRIC Tri-state Conduit Bridge [Z#&#LET

~ Parameters il
Mustiber of Inberfaces: o
* Sharing Assignment |
Ta share & signal, type the same signal nsms inthe Sharsd Signal Mams cobumn for ol controliers thal share that sigral
[T ———
e
erince Signal Fioks Signal Type Sigrad \Wcth _WWM_\ L
flashtem address Oulpus 25 €_Nash_sram _sda )
Mashitcm read_n Oudpud - 3 'l
Tashdcm write_m Cndpd i ——------N
Nashdcm data Eidrectionsl 18 € Nash_sram_data 7
Nlashdcm chipsabect_n Cndpat 1 [ = .
[«
lita] s,
®@§
Interface Signal Role Signal Type nal Vidth e sSHErE ST
sram.tcm address Ctpot il ~ ash_sram_add B V) "
sram.tem byteenable_n Otpt 2 —— -
sram.tcm read_n Output 1 |
sram.tcm write_n Citput 1 g [y |E |
sram.tcm data Bidlirectionsl 16 (N ash_sram_data — p b
leram tenm ) rhinzalect n e ot 1 —— - i

7P AESICRAUESR(ER)EMITET.
V7 LBUVMESEZEROFEFICLET,

4-1-3-1 Tri-State Conduit Pin Sharer
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