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1. [FEHIC

AEHIE, Qsys VAT LEEY—IL (LI Qsys) [ZEITDFT7F VT - AE!) (SRAM AL Flash %) #6559
BEDDATFVT AR ) AR TI—REERT 25 EEBNLET .

Qsys DA TS IZEEFSIN TLVA Tri-state Component ZEATBHETAIF VT AT AU AT—REE
BT BTENTEET  AERONBIL, Quartus® II FAFYIFIT vI40 [TEIVTERSN TLVET,

2. BEEH

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

https://www.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/qts/qsys_interconnect.pdf

®  Avalon Interface Specifications

https://www.altera.com/en_US/pdfs/literature/manual/mnl_avalon_spec.pdf
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3. Z2FYTAE) A B3TT—RADERK

Qsys Tl&.SRAM *° Flash EDFATF VT AE) A2 ATT—R% Tri-state Component ZfFEFAL THERKL
F9 . KETIL. SRAM AU A2T7x—REPIATF VT AT A2 TT—ADEBFIBEBNLET

3-1. FIFVT AR AR TT—RADIERL

Qsys DAVR—FRUbSATFYICHEIN TS Tri-state Component A EHEBHETHIFVT - AE
) AR TT—REERLET

Nios® II & SRAM Z#itd HI5EZ(3. B 3-1-1 D &SI Generic Tri-state Controller & Tri-state Conduit Bridge
ZHEALEYT,

FPGA

Nios Il

SRAM

Avalon- Avalon-
Avalon-MM Avalon-MM ralon ralon

Master Slave

Tri-state Tri-state Conduit
Master Slave

3-1-1 AITFVTAE) A BT —RIEGAA—D

3-2. Generic Tri-state Controller DEXE
3-2-1. AViR—2 MBI

Qsys @ IP Catalog P4 Qsys Interconnect = Tri-state Components = Generic Tri-state Controller %% 7 )L
VI INTGA—BERE V1P —FERBILFET  HRICHDOENTA—EDREEITNVET , /N TA—FRER. 3
UR—RUDBMENET,

Signal Selection, Signal Timing. Signal Polarities D &2 7 (& 3-1-2) D&/ SGA—REHELET

& 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 ™74 —F

e
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M ALTIMA

3-2-2. Signal Selection %7
BT 5AE) - TNARADTRLR, T—HE, ERTAHESHREFERELFET . (K3-2-2-1)

Qsys [ZBITDATF VT AT AL RT—RADEHFHE EISENA

r

% Generic Tri-State Controller - ganeric_tristate_contreller_0

Generic Tri-state Controller

Generic Tri-State Controller
Megeters'  altera_generic_tristate_controller

Signal Selection %7

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 ZZEBETED FPGA

IR VM ZBEHIN TS TN :is:l 11525; :;Dsi;iim-zum@u SERAM
ARIZDVNTIE B/ S5A—sapS fomaer |52 I
UL TFHRBESNTL | [t

ij—o

AMD 2901 28M Flash with Legacy SDK support

CS8300 Interface (Fthernet)
Cypress CYTC1380C SSRAM

Flash Memary Interface (CFI)

3-2-2-1 Signal Selection 27

R 32:2-1 D&IIRNTGA—FEEFTT DAEY - TNARADEFIZELETHELET
5% 3-2-2-1 Signal Selection

Address width

BT 24 0F VT ARYDTRLRAE S
KNANBEGETOFTRLVRAREEEELET  RELVTREVMEKRERT
MEBEFTHIEMNTEET,

(45) 2MByte (T—41E16bit) DB E & 20 EA S

Data width

BRI DA TFVT AR OT—HIE

B T—2gEh 32bit DT NARADBZE(F 32 LA R

Byteenable width

AIFVT ARIIZH AT BAA A F—TIL DA%
(RBITIE. T—HMEH 32bit T/NAADF=. A4 FR—T)L[F 4 K)

Bytes per word

1 word H=Y D/ A+

(ABITIE. 1 word = 32 bit £4idf-8.4 EAH)

Enable the following signals

EHTHES

(RHITIE, TERIESZER)
+ address: FRLX
* readdata: )—K-F—%
- writedata: S bk-T—%
* read: J—K
- write: el

* byteenable: /NfrALR—T)L
* chipselect: FvF-tL Yk

FHIZDOWVTIE, ZILTS5#E# User Guide [Avalon Tri-State Conduit ComponentsJZ it TZTSHBIZA0Y,
https://www.altera.com/en_US/pdfs/literature/ug/ug_avalon_tc.pdf
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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
. o e
Generic Tri-State Controller Slgnal Tlmlng 9j
‘MegaCsre” altera_generic_tristate_controller
= = -
| Block Diagram | Signal Selection | Signal Tming | Signal Polarities ~|n 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
ch clock  tristate_condut tem Diata hold time: 1 £ | [Flash Memory Interface (CF
i ) ) ! IDT71%416 SRAM
fl ot Maximum pending read transactions: 4 (S5 1551 LPS255354-200TGLA SERAM
| as " Turnaround time: 2 Irtel 126P30 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 128+ HEAFIDZFER]
TRVWIT A DEMNZRIRTEFET,
*Clock ¥ 7 JLE{L
-Nanosecond B{iL

$% Nanosecond Z:EIRL T, AH7OvIDOFEALY/NSLMEF A ALHEIZIX 19099947V DIE
MNERINET . (AAYEYIH 50MHz DIFEIXERE TE S/ MEGLIE 20ns EHBYFET )

\ S

X 3-2-3-1 Signal Timing %47

3-2-3-1 DESIZHINTGA—AHERELIIHZGED ) —F - SAEDOY LT ILERIER 3-2-3-2 DKXIITHYET,

I Iz '3 I 15 B 7

1 | 1 1
CspipipinipinipipipipipipinEaininiy o
Read wait time 2cycles
address - addri

1 ! ]
| - o
chpseloctn ) i :"—\:r i | 1}* Wirite wait time 2cycles
|
outputenable_n | ! r | i i : Setup time 3cycles
| setu?ﬁme : | L
| I | |
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 )—R -5/ D ERA

I DLNTIE, ZILTS5#EF User Guide [Avalon Tri-State Conduit Components]Z i TZSHR{IZELN,
https://www.altera.com/en_US/pdfs/literature/ug/ug_avalon_tc.pdf
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3-2-4. Signal Polarities %7
FEATHEEDBIEEROET  Low FITATIZLIWMEBITFvIEANET , (B 3-24-1)
® Off: High 79747 (TI4ILH)
® On: Low 79747

FIvEANIESE. Low POTA4TETELGY ESAIT “ 0 ANBMENET,
(#l: 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 "7/ —RD—& TIZ# 5 Parameters #&T. “Is memory device”| ZF Ty IE ANFE
9o (B3-2-5-1)

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—————
ver. 14 201848 B 7/13 ALTIMA Corp. / ELSENA, Inc.
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[
3-3. Tri-State Conduit Bridge DEXE
3-3-1. AVIR—RUMEM

Qsys @ IP Catalog P4 Qsys Interconnect = Tri-state Components = Tri-state Conduit Bridge 4% 7Ly
HL., AUR—R U MEBILEY , Tri-State Conduit Bridge [Z[&/ X5 A—2REIEHYEE A

3-3-2. Export MEEE
SRAM EDALBTT—R%EED A, out IR—h% Export SRFEICLE T, Export ZREZEZTAHET Qsys DR
TLIZR—hELTHATEET,
JBAILT= tristate conduit bridge @ out 7R—k@ “Click to export” #4219 D &IZ&>T Export [ZERTE
SINFET , FEDR—MEEFFTET . (Bl mem_if) (K 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 R—FDERTE

3-4. Generic Tri-State Controller & Tri-state Conduit Bridge MD¥&#E

Generic Tri-State Controller @) tcm & Tri-state Conduit Bridge @ tcs Z &L ET . (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
—< l teim Tristate Conduit Master I [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

e
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3-5. PRLRROES:

Generic Tri-State Controller TIX7RLRZ /A MR TEEELF T, Qsys Tl&. Generic Tri-State Controller T
BELIZTRLR-R—RENARTRLR - R—rEHHET-RABDTRLR - R—rEERLET . TD A, EED
AIF VT - AR EDESRICTRHEYMNIBEHYFER A (16EVR-ATYDZEIE, T 1EVR 32E Y- AE
DOBZEIFXTEL 2EVR)

WEDIZWDVANARTRL R R—KEE 3-5-1 DESIIZTFhiEvhEEWNTEVICHALET,

. :(:':’a-dd['isv..o] .‘ﬁ*ﬁ;ﬁ mem_if
:;':"#.' === lmem if tecm address outl19 0] tem_address_out
oo e mem 0 tem bvteenable n outl3 0

tcm_byteenable_n_out
~|mem if_tcm_read_n_out

© O lmem_if_tecm_w rite_n_out

tem_read_n_out

tem_write_n_out
© o lmem Jf tem data outl31.01

© . |mem_if_tem_chipselect_n_out

tem_data_out

smpEEEn

tcm_chipselect_n_out

. reset

- . |reset_reset n [reset n

o -

= inst

= ——————

. € addia2] - i

: ':'...'.'..'.'..'.'..)' e === SR it ed PADD[7 0

b [ altera_resemved_ [17..0]

16 EbFNARDISE L. T 1 EvrEENTHAR— EERELET,
R EYMTNARADBEE, TR 2EVEEEET,

X 3-5-1 ZRLR-R—MEHTAA—

e
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4. EEROAFIE

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

BHOATF VT - AT THIEIRE B LT HIHE. Tri-state Conduit Pin Sharer ZEALFET
4-1-1 [£ SRAM & Flash Z—D@ Tri-state Conduit Bridge Z{EAL THE#td DI5EDHIIZHEYET,

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 AEYDIEEA A—

4-1, AR—RMEM

Qsys @ IP Catalog N Qsys Interconnect = Tri-state Components => Tri-state Conduit Pin Sharer %% 7' )L%")
YIL. EEV P —RERLEILF T, Parameters ## “Number of Interfaces” [ZIX3E#ET D Tri-State Controller @
BEAHLET BIZIE. SRAM & Flash D2 DDT/NAREHEET HIHEE. "2" EAHALET, (H4-1-1-1)

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.
{ES#REHLBIELT=L" Generic Tri-State Controller ZHE6LET
Generic Tri-State Controller @ tcm & Tri-State Conduit Pin Sharer @) tcs Z3EfLET , (F 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
\~_t5nj_,1 Tristate Concuit Master
= flash Generic Tri-State Controller
clk Clock Ingput
I reset Reszet Input
e _uas Avalon Memory Mapped Slave
2" 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

[X] 4-1-2-1 System Contents

I DULVTIE. [Quartus I Handbook JZ 2 T SHEFESLY,

https://www.altera.com/en US/pdfs/literature/hb/qts/qsys interconnect.pdf
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4-3. RFILTHEVDERTE
HET HEBTDERE Tri-state Conduit Pin Sharer ZBERLNTITWLVET,

“Update Interface Table” K22 %&D1)vLEYS . & Generic Tri-state Controller MIESHEMNRTINET . #£F
{ELT=UMES® Shared Signal Name [CEFNZNAEEDRICIESLEEFTET,

BIZIE. PRLRRET —BRERFILLTHATIIHFEITIE E 4-1-3-1 DLIITZENEN flashtcs D
address & sram.tcs @ address [ZEL “flash_sram add” EWVSIEBRZEFITET . T—2ARICDOVTHLRELT

ER
XKEBFILDREEIToI-E(E 3-3.£EHRIC Tri-state Conduit Bridge [Z3#&#LET

- . "
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 _ﬂgﬂ araharE, — A
flashtem address Oulpus 25 €_Nash_sram _sda )
Nlashtcm read_n Oudput 1 - = 'I
Tashdcm write_m Cndpd i ——------N
Nashdcm data Eidrectionsl 18 € Nash_sram_data 7
Nlashdcm chipsabect_n Cndpat 1 [ = .
-
[ by
@@:§
Interface Signal Raole 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 gt 1 [y, |; |
sram.tcm data Bidlirectionsl 16 (N ash_sram_data — p b
leram tenm ) rhinzalect n e ot 1 —— - i

7P AESICRAUESR(ER)EMITET.
VIV LBEWMESEEROFEICLET,

4-1-3-1 Tri-State Conduit Pin Sharer
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2. AAMBFEUEERETIIENHYET,

Hifi &R+ EDISON:
BiffERYy A~ ETS

4. FEHTRYE-TOIEE. &iff. 7OV SLICEALTCGEALBEROZEITONTE. EEEZELHRETOTHLNLHT T RIS,
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