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2 N7y FERGREMEAAHFIR

21 BEFETu Y =7 b~ T v NERKGREME A 2 BE

1) SoCFPGA /<7 v MERGHEL - XA HE L £7,

& =mt port32

LB REE #TA BRCADG Y-L@m o ALTH
QR - ) ¥ Ou=x [Tony [ 5 onw-mm

FELLDY |5 G¥Documents and Settings¥02901845¥F A4 by F¥SMT Packetfamt_port32

EXoni HA 7
@backet_geﬁ-.dv KB
ERsyncy B KB

Ep 2]

Verilog File Twpe"
Verilog File Twpe"
Verilog File Twpe"
erilog File Twpe”

ErE
2013/0315 1620
2013/ 407 1822
2013/0315 1909
2013/03415 1657

v| £ 58

BX

4 Bt

265 KB

9w Ipa-a—

2) QuartuslI DBEFDO T m Y =2 MR3d D7 4 VI, Bl 7 414 “SMT_Packet” ZAR L.
“SMT_Packet” 7 # /L X DI,

“smt_port32” VAKX T EEEET,

|| =l
oy OxEa—%— » 0S(C:) » WORK » sample » - sampled#g® P
I7rAIF) B|EE) TRNV) Y-ILT) ~ILF(H)
ZE - = H< SAFSUISEN - ol Ehta] FLNT A IS — =~ fl @
Y BEICAD 22T EFHE =
v .gsys_edit 2013/04/16 16:00 27l Z# ...
= S175U W db 2013/04/16 16:04 7 27l
B RfFaxrk || he_output 2013/04/16 16:00  T7 A Il Tt il
B EsEr 1) hps_isw_handoff 2013/04/16 16:00 7L F#A ..
=
- || hps_top 2013/04/16 16:00 7 AL TFtil...
S .. output_files 2013/04/16 16:00 7Tl Tl
J‘ 1Tyl ) simulation 2013/04/16 16:00 2ZF). FAI...
| SMT_Packet 2013/04/16 16:10 74 Al
M oo —4&5— | software 2013/03/13 13:44 7L TA ...
&, os (C) || hps_top.cmp 2013/02/28 20:15 CMP 27l
HP_RECOVERY (D:) || hps_sdram_p0_summary.csv 2013/02/28 20:40 CSV J7 I
= HP_ -
G . &) hps_top.html 2013/02/28 20:15 HTML BFax..
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22 Qsys TDO /3 v MMERGREMAALFIE

1) BEFo7ay =y bbb FIFET,

lOpen Existing Project) #27 U v 27 L ¥,
X

Getting Started With Quartus® Il Software

Start Designing Start Learning

Designing with Quartus Il software The audie/video interactive tuiforal teaches

requires a praject you the basic features of Quartus N software
R Eeti  WEwe BTOICE J Open Interactive Tutorial

{Mew Project Wizard)

< Open Existing Praject | p}
Open Recent Project:
C:ftemp/golden_top_20130227_restored_kasahara/golden_top.qpf

C:itemp/golden_top_test_restored_kasahara/golden_top.qpf
C:ftempltest_golden_top_test_restored_kasahara/golden_top.qpf

O Don®t show this screan again Nﬂm L]

2) BEffo7my =7 b Ixxxgpf] Z@RL, TS 227U v 7 LET,

Open Project

EE ~ s AT —
B Ffaxxbk ~ 2@ =
= EoFe .gsys_edit 00 FFANT
- Rl J hc_output 00 FFAaN2
a ST1-Twh hps_isw_handoff 00 ZEAIT
J hps_top 00 IFAIT
O Pa—4— . output_files 00 DA
i i 00 TF-1ILT
5;05 (c:) , simulation 00 23 /,L =
y A4 DrErie?
HP_RECOVERY |Sl—mem— TR A
T : _n< [&] golden_top.qpf 4:55 QPF J7-A
- U= F -
€ =y hO—4
v_- 1 | 1 | b
F7-ILE(N): golden_top.gpf - [Quartus II Project File (*.qp 'J
E<(0) |v Frti
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3) Qsys MILD
0% Qsys - hps

. :

e

kv EFoT, [New Component--|] X7 N7V v 7 LET,

File Edit System View Tools Help

Compenent Library System Contents | Address Map | Clock Settings | Project Settings | Instance Parameters | System Inspector | HOL Exar
._J;, 3{ “E’ Use Connections Name: Description
Proiect X E clk_0 Clock Source
:@ MNew Component.. ) ﬁ clk_in Clock Input
[+ SyaTe 'x clk_in_reset Reset Input
Library clk Clock Qutput
[-Bridges A clk_reset Reset Output
Clock and Reset - = hps_0 Hard Processor System
[+-Cenfiguration & Programming ¥ T T 1 [ h2f_reset Reset Output
@---DSF‘ : h2f_cold_reset Reset Qutput
i EI-"Emhedded Processors ? h?f__warn:l_r?se.t_han... (_l_um.iuit _

4) Component Editor 23326 230 £3°0T,  TComponent Type] % 7 Dk iEd b AR L E T,

“Name” & “Display name” % [SMT _Packet] & L. “Group” % [Peripherals] & L %79,
= - r

4% Component Editor - SMT_Packet_hw._tql__*_ - ﬂ

File Templates

Parameters | Signals I Interfacesl

About Component Type

Name: TSMT_Packet

Display name\ |SMT_Packet

Version: [ 1.0

Group: . - |
Description: . "
Created by:

lcon: . E

Documentation: Tiie URL
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5)

6)

[Files) %7 TIiZ SMT /X7 v Mgz B L TW& £,

[ Add a file to the list of generation files.] "% > %27 U v 27 LET,
: —

= Component Editor - SMT_Packat_hw.tcl*
B o . -

File Templates

Component Tyke | Files E: rarnetersl Signalsl Interfaces

F  About Files

Synthesis Files

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

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

Output Path Source File Type Afttributes.

Analyze Synthesis Fies Create Synthesis File from Signals

T‘Fu:ld a file to the list of generation files.|, -

[smt_port32] 7 4 /L X DOHIZEH D xxxv 7 7 A N2 Th—2FTDBML TEET,

™y
% < =
E=d =N |. smt_port32 'i ? bE
=) |H| fifo1k_36.v
n"rj || packet_gen.v
RIEfEE TR
B | syncw
| | —
' N
TAD T
E
4 BEadab
'
] el e
|
=
(! ZrAlE: port_top.v B < (D)
| | ' i &
RIIT Iran847 [EnTozndi =
|
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7) ETEEMNETLELEDS lport_top.v) 23 [Top-level Files] (272> T\ 5 Z L Zfks8 L. [Analyze

File Templates

| Component Type| Files | Parameters I Signalsl Interfaces

¢ About Files
Synthesis Files 1]
These files describe this component's implementation, and will be created when a Quartus Il synthesis model is generated. 1]

The parameters and =ignals found in the top-level module wil be used for this compenent’s parameters and signals.

Output Path Source File Type Attributes
SNT_Packet/smt_port32/port_to... Verilog HDL

Top-level File
~ ~

SYNC.V SNT_Packet/smt_port32/sync.v T —
fifolk_36.v SMT_Packet/smt_port32/fifok_... no attributes
packet_gen.v SWT_Packet/smt_port32/packet... no attributes

[:mrAnalyze Synthesis Fihas) Create Synthesis File from Signals 1

Top-level WModule: 'Lﬁi Analyze the HDL in the synthesis files list, and update the list of signals to match.

Verilog Simulation Files

These files will be produced when a Verilog simulation model is generated.

O

Cutput Path Source File Type Altributes

; - | copy from Synthesis Files
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8) [Analyze Synthesis Files] M52 T L., LFDOX A 7 a7 HTL 5D T [Close] #27 V 7 LET,
ZZC, Error REHHTWETA, BROBRETIDEmor iIHATCWEETOT, 22 TlFRIC LA
NWTLEEN,

File:: Templates

| Component Type| Files | P&rarne’[ersl Signﬂlsl Interfaces

F About Files

Synthesis Files
These files describe this component's implementation, and wil be created when a Quartus Il synthesis medel iz generated.

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

Cutput Path Source File Type Attributes
= SMT_Packet/smt_port32iport_to.. Top-level File
sync.v SNT_Packet'zmt_port32izyncy  |Verilog HDL no attributes
fifo1k_36.v SMT_Packet/=mt_port32ififolk_... |Verilog HDL no attributes
packet_gen.w SMT_Packet'zmt_port32/packet.. |Verilog HDL no attributes

[3 l Analyze Synthezis Files ] Create Synthesis File from Signalzs

Top-level M ]

2 Analyzing Synthesis Files Completed ﬂ
Verilog Sim|
These files | | |@ info:  programming logic devices manufactured by Altera and sold by e
@ Info:  Altera or its authorized distributers. Please refer to the
Output Path

@ Info:  applicable agreement for further details.

S @' Info:  Processing started: Tue Apr 16 16:25:47 2013

s @' Info: Command: quartus_map not_a_project —generate_hdl_interface=C.AWORK/sample/SHMT_Packebis
@ Info: Quartus Il 32-bit Generate HOL Interface was successful. 0 errors, 0 warnings

@ Info:  Peak virtual memory: 323 megabytes

@' Info:  Processing ended: Tue Apr 16 16:25:48 2013

@ Info:  Elapsed time: 00:00:01

@ Info:  Total CPU time (on all processors): 00:00:04
1| m | k

)
Lo

m

A

@J Analyzing Syntheszis Files Completed. 0 Errorz, 0 Warnings

: - | copy from Synthesis Fiies

4 Warning: avalon_slave_0: Signal writebyteenable_n appears 3 times (only once is allowed) S
/4% Warning: avalon_slave_0: Signal beginbursttransfer_n appears 3 times (only once is allowed)

Q Error: avalon_slave_0: Has readdatavalid but ne read =ignal £
~4 Warning: avalon_slave_0: Slave with beginbursttransfer alzo needs burstcount for burst transfers
Q Error: avalon_slave_0: Should have waitrequest signal for read burst transfers

0 Error: avalon_slave_0: Signal d[4] must be a multiple of the symbol width 2

m Error: avalon_slave_0: Interface must have an associated clock -

[Hep | | dprev |[ wetb | [ Finishe.
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9) ISignals| # 72T, #lEHFDOEHRZITVET, £70EL, lclk) @7 Interface” T new Conduit] % i3

R L., " Signal Type” % lexport] (ZRX7E L £,

File Templates
Component T}rpel Files.l F‘ar&m@ Signals Serfaces
» About Signals
MName Interface Signal Type Width Direction
busclk avalon_slave_0 beginbursttransfer_n 1 input
reset reset reset 4 input
xtcs avalon_slave_0 beginbursttransfer_n 1 input
ta avalon_slave_0 writebyteenable_n 3 input
td avalon_slave_0 writebyteenable_n 32 input
xtwr avalon_slave_0 beginbursttransfer_n 1 input
xthe avalon_slave 0 pritebyteanable_n 4 input
| -+ - L exvor
Xsync clock - wvalid_n 1 putput i
d new Avalon Memory Mapped Master... readdata 4 output I
new Avalon Memory Mapped Slave. .. — ]
new Avalon Streaming Source... ]
new Avalon Streaming Sink... ]
new Avalon Memory Mapped Tristate Slave... L]
new AX| Master... L]
new AXI Slave... W
new AXI4 Master.. W
new AXI4 Slave... |
new Clock Qutput... E |
|
N
|
(]
new Interrupt Sender... i
new Custom Instruction Master.. I
new Custom instruction Slave... I
new Reset Quiput... N
new Reset input... i
new Tristate Conduit Master... - [
I
N
L]
10) SMT O&fF 56 L, LUFORRICERE L T 7Z S,
b About Signals
Mame Interface Signal Type Width Direction
busclk clock clk 1 input
reset reset reset 1 input
xics avalon_slave_0 chipseleci_n 1 input
ta avalon_slave_0 address 3 input
td avalon_slave_0 writedata 32 input
xtwr avalon_slave 0 write_n 1 input
xthe avalon_slave_0 byteenable_n 4 input
clk conduit_end export 1 output
xEync conduit_end export 1 output
d conduit_end export 4 output

[1EE] xtes, xtwr, xtbe lZ, Low 77 7 1 7{5 5 Th H7=, Sygnal Type (X [_nJ & DIF5 %8R
LTLIEENY,
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11) Tlinterface) # 7 Cid, LLFOREEITVET,
lavalon_slave 0] M NAFREIZT, “Associated Clock” % Tclock) & L. “Associated Reset” 1% [reset]
ELFEF, [Timingl Tix. “Hold” % I1] clock & L. =nlsME o) & LET,

\ File Templates
| Component Typel Fi}es.l F‘ararnetersl Signa@ Interfaces | )
b About Interfaces
-
~™ "avalon_glave 0" (Avalon Memory Mapped Slave)- B
MName: avﬁiun_slave_[l
Type: :A‘J'EIDI'L Memﬂ-r:.r Map_lpeci Slave -
i ;| reset -
Agsignments: Edit...
: ~ Block Diagram | : |' Parameters
| Address units: |WORDS  w b
N avalon_slave_0 Associated clock: | clock
: avalon_slave_0 fesonicd Iesc reset
EhRAEIEEE Bits per symbol: F:]
address Burstcount units: WORDS  w
:2?_‘:‘3 Explict address span: 000000000000000!
Ryseenaklc o  Timing
rull Setup:
Read wait:
Write wait:
Hold:
Timing units:
” Pipelined Transfers
Read latency: .D
Maximum pending read transactions: g
|:| Burst on burst boundaries onhy
II |:| Linewrap bursts
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12) Tinterface] # 7 @ T[reset)] MFEIZ T, “Synchronous edges” % [Nonel IZL £,
lclock] DFEEFT 7 4V N TRWTT,

i File Templates

| Component Typel FiJe.sI Pararnetersl Sigm@rfﬂmﬂ-b

¥ About Interfaces

~ ™ "reset” (Reset Input)-

Type: :Fteset Input -
Associated Clock: | none - |
Aszsignments: Edit...
4
'l ~ Block Diagram | ¥ |"' Parameters
| Associated clock:
" reset B O T "
Synch edges: | |
! Smcteonias oo iomnag] >
f resef
éese‘t—lr\eset
|
null

~™ "clock” (Clock Input) —

Type: | Clock Input x|
Assignments: Edit... -
4
"~ Block Diagram | ¥ |" Parameters [
Clock rate: | "
clock :
clochk N
N
Euscm aik
[ rull

10
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13) Tlinterface] # 7@ [smt_output)] DOFEIZT, “Name” % [smt_output] (2L E7,
CZETCRENETLELEL, [Finish) 270>y 27 LET,
A& Component
File Templates
— —
| Component T}rpel Files.l F‘ararnetersl Signa@rfﬂC&SD

b About Interfaces

= "eclock" (Clock Input)

Type: :E‘.H:-ck Input ]

Az=zignments: Edit...

4
¥ |" Parameters

"~ Block Diagram

Clock rate: | g

|
I clock
(]
I clocly
. Eusclk Lok

null
|

* "smi_output” (Conduit)

| |

Type: :Cundu'rt x|
Associated Clock: :nune v:
Associated Reset: :nune v: I
Assignments: Edit...

4
W |r Parameters

associatedClock:

~ Block Diagram

m

smit_output associatedReset: |

smit_outpuf

export
export

export

4 1 | b

Add Interface Remowve Interfaces With No Signals

@ Info: Mo errors or warnings.

[ﬂeln] [ ‘«iErev]

b ] CameD

11
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14) UFDXA T 7B HT 50T, IYes, Save] #7 V27 LET,
Ty FEaBMAIAD DIRBBIZ R D F LT,
Save Changes ﬂ1

@ You are about to save SMT_Packet 1.0 to:
Famt C:¥WORK¥sample

The following files will be written into your component's folder:

SMT_Packet_hw.tcl (compenent description)

I Do you wish to save changes before exiting?

Cancel ]

15) [Peripherals] [SMT_Packet] 2% BMMENTWET, [SMT Packet] #X¥ 7L U w7 LET,

ORKE ME _LOp.gr

Component Library System Contents | Address Map | Clock Seftings | Project Settings | Instance Parameters | S

=% b4 = Use Cennections Name
Project X B cik 0
: g New Componant... @ clk_!n
-I-Peripherals lI clk_in_reset
E - clk
SMT_Packet
— clk_reset
System &
Library v E hps_0
[+-Bridges z h2f_reset
‘Clock and Reset ; h2f_cold_reset
‘Configuration & Programming \? h2f_warm_reset_han...
1 h2f_userl_clock
DSP
Embedded Processors h2f_userl_clock
[#-Interface Protocols h2f_userZ_clock

~

16) LF DX AT 7R TEE$ DT, [Finish1E2J)VILET,
=5

.
& SMT_Packet - SMT_Packet_0

%E  SMT_Packet
Moo SMIT_Pacet
|~ Block Diagram (No parameters)

[T] show signals

SMT_Packet 0

pvalon slave 0|
12 S

| (==
I [ LS

SMT_Packet

[ cmani(( L rnn )

12
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17) [SMT _Packet 0] 2SflAAENE L=, Z ZTError A TWET 28, 8358 74 4UE 2 @ Error 1%

WRAETOT, ZZTHEHRIZLANWTL &N,
ZIMBNRADEEREITWETN, FTIERSTVERC IP DIEEZ ANE 2 £9,

T

B

File Edit System View Tools Help

[SMT Packet 0] ZEIR L, ERFEIARZ 2L T Thps) O L IZRF> TW& E9,

Component Library

System Contents | Address Map | Clock Settings | Project Settings I Instance Parameters | System Inspector I HOL Example | Generation

< T | v

[Mew.. | [Edt.. | [ 4k Acd..]

Description
PIO (Paraliel KO}
Clock Input
Reset Input
Avalon Memory Mapped Slave
Conduit Endpoint
PIO (Parallel ¥O)
Clock Input
Reset Input
Avalon Memory Mapped Slave
Conduit Endpoint
PIO (Paraliel WO}
Clock Input
Reset Input
Avalon Memory Mapped Slave
Conduit Endpoint
JTAG UART
Clock Input
Reset Input
Avalon Memory Mapped Slave
Nios Il Processor
Clock Input
Reset Input
Avalon Memory Mapped Master
Avalon Memory Mapped Master
Reset Output
Avalon Memory Mapped Slave
Custom Instruction Master
On-Chip Memory (RAM or ROM)
Clock Input
Avalon Memory Mapped Slave

SMT_Packet_0

avalen_slave_0
reset

clock
smt_output

Hasatlon
SMT_Packet
Avalon Memery Mapped Slave
Reset Input
Clock Input

[ =Y % 4 |Use  Connections Name
P:roje_c‘l z - = Eegk_pm
-~ New Component... EZ ik
E| Pgripherals : =1
o f) external_connection
N B dipsw_pio
2 clk
4 reset
: Clock and Reset : =1
@---Cnnﬂguration & Programming ? external connection
‘ @I---DSP E button_pio
EIE mbedded Processors clk
@I---Interfa ce Protocols reset
@---Memuries and Memory Controller: =1
ierlin Components external_connection
Microcontreller Peripherals =] itag_uart:ﬂ
@I---Peripherals clk
-PLL reset
: (Q=ys Interconnect avalon_jtag_slave
@"'SLS B nios2_gsys_0
[#-Vferification clk
reset_n
S data_master
—— instruction_master
ftag_debug_meodule_re...
ftag_debug_module
#—l custon_instruction_m...
El ram
clki
=1

1L}

Conduit j

Exp

led,

dip:

but

‘ Meszages |

| Description

0 2 Errors

Path

9 SMT_Packet_0.clock must be connected to a clock output

System . SMT_Packet_0

e SMT_Packet_0.reset must be connected to a reset source

System SMT_Packet 0

/2, 2 Warnings

/1, SMT_Packet_0.avalon_slave_0 must be connected to an Avalon-KMM master

System SMT_Packet_0

., SMT Packet 0.semt output must be exported, or connected to a matching conduit.

System.SMT Packet 0

2 Errors, 2 Warnings

13
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18) Thps_ 05 @ Th2f lw_axi_master] /XA|Z,

NORF 3 A NN

CRELET.

[SMT_Packet 0 @ [lavalon_alave 0] Z#%f¢ L £,
Y — )LD J57 T lw_axi—avalon D7 U v VB HEAER S E T,

clk,reset & LA N ORRIZEERE ATV E T,

smt_output (X TExport] & 27 V2 U > 7 L, 4MNEBIE B

System Contents | Address Map I Clock Settings I Project Settings I Instance Parameters | System Inspector I HOL Example Generatinn!

3k Use  Conneclions
X

=

=

Y

e

=

T

Name

= elk_0
clk_in
clk_in_reset
clk
clk_reset

E hps_0
h2f_reset
h2f_cold_reset

h2f_userl_clock
h2f_userl_clock
h2f_userZ_clock

h2f_axi clock

— 5% h2f_axi_master
h2f_hw_axi clock
— % h2f_lw_axi master

f2h_sdram0_data

f2h_sdraml0_clock
MEmory
hps_io

—————_| & SMT_Packet 0

avalon_slave 0

=

E onchip_memory2_0

clk1

=1

PRI,

reset!

= SMT_Packet_0
avalon_slave 0

]_‘

reset

clock

14

h2f_warm_reset_han...

Description

Clock Source

Clock Input

Reset Input

Clock Qutput

Reset Output

Hard Processor System
Reset Qutput

Reset Qutput

Conduit

Clock Qutput

Clock Qutput

Clock Qutput

Clock Input

AX| Master

Clock Input

AXl Master

AX| Slave

Clock Input

Conduit

Conduit

SMT_Packet

Avalon Memory Mapped Slave
Rezet Input

Clock Input
Conduit
On-Chip Mempr (RA1 nr DO

Export

clk
clk_0_clk_in_reset

hps_0_h2f reset
hps_0_h2f_cold_reset
hps_0_h2f_warm_reset_h...
hps_0_h2f_userl_clock
hps_0_h2f useri_clock
hps_0_h2f user2 clock

memory
hps_io

Double-cifckto export

Clock Input

SMT_Packet_0.smt_output
Avalon Memorl  Conduit [conduit_end 12.1]

Reszet Input

7 7 4/ & (SMT_Packet_0_smt_output) & LFE L7z,

SMT_Packet

Avalon Memory Mapped Slave
Rezet Input

Clock Input

oud_T>
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19) TAddress) % 7 C. /N7y MEMGGREDO T RLAZRDET, 22Tk . A 78> M7 KL A% 0x30000

FTe e L CWET, Ty MAERGREIT Iw_axi SRR L TWETO T, SEOF—ATliE, 7
v NMEGHEOYET R L AT 0xFF230000 720 £9°, DF VD SMT DO RTANNT IV ®ATHT K
L A5, OxFF230000 F#h L 720 £,

System Contents | Address Map | Clock Settings | Project S.e‘t'tmgs.l Instance Parameters | System Inspector | HDL ExampleI Generation

hps_0.h2f_axi_master

hps_0.h2f lw_axi master
hps_0.f2h_sdram0_data

led pio.s1 0x0001_0040 - 0x0001_005F
iipsw_pio.=1 Ox0001_0020 - 0x0001_009f
button_pio.=1 0x0001_00c0 - 0x0001_00df

itag_uart_0.avaloen_jtag_slave
nios2_gsys_0.jtag_debug_medule
ram.s1

onchip_memory2_0.s1
SWMT_Packet 0.avalon_slave 0

0x0000_0000 - 0x0000_ffFfF

20) fclock settings] # 7 ClE, /X7 v MamBlIZEEH i SN TWH 7 1y 7 23 100MHz 22 TWRWZ &%
R LES,

| System Contents | Address Clock Settings | Droject Seftings | Instance Parameters | System Inspector I HDL Example I Generatiun|

21)

Clock Settings

Name Source WMHz
clk_0 External 100.0
hps_0_h2f_userl_clock hps_0.h2f_userl_clock 100.0
hps_0_h2f_useri_clock hps_0.h2f_useri_clock 100.0
hps_0_h2f_user2 clock hps_0.h2f_user2_clock 100.0

'HDL Example] % 7 Ci%, /N7 v FawBlOHIMEZNT A L SN TV DR L ET,

| System CDntentsl Address Mapl Clock Seﬂingsl Project Seﬂingsl Instance Parametersl System Inspec&l HOL EXEml}'l?)}eneratinn|

HOL Language: ':Ve_rilqg_ =)

*fou can copy the example HOL below to declare an instance of your Qsys system

Example HDL
TIPS _T0_TPS_0_TZC0_[TIET_500 S COMMECT 80- T0- MPS_I0_NPE_[0_TZC0_ TSt _50L7 7, 7 =
.hpz_io_hpz_io_trace_inst _CLK (<connected-to-hps_io_hps_io_trace_inst CLK>), i
.hps_io_hps_io_trace_inst_DO {<connected-to-hps_io_hps_io_trace_inst_D0>), i
.hes_io_hes_io_trace_inst_D1 {<connected-to-hps_io_hps_io_trace_inst_D13). T
.hps_io_hps_io_trace_inst D2 {<connected-to-hps_io_hps_io_trace_inst D23}, /i
Lhps_io_hps_io_trace_inst _D3 {<connected-to-hps_io_hps_io_trace_inst_D8>), i
.hpz_io_hps_io_trace_inst D4 {<connected-to-hps_io_hps_io_trace_inst_D4>), /i
.hps_io_hps_io_trace_inst DB ({<connected-to-hps_io_hps_io_trace inst_DB>), '
.hps_io_hps_io_trace_inst DB {<connected-to-hps_io_hps_io_trace_inst_DE>), /i
.hps_io_hps_io_trace_inst _D7 {<connected-to-hps_io_hps_io_trace_inst _D7>), i
Lhps_io_hps_io_gpio_inst _GPIOOD ({<connected-to-hps_io_hps_io_gpio_inst _GPIOOOG), i
Lhps_io_hps_io_gpio_inst _GPIOOG {<connected-to-hps_io_hps_io_zpio_inst _GPIO0G3), /i
.hes_io_hps_io_gpio_inst _GPIO3E {<connected-to-hps_io_hps_io_gpio_inst GPIO3G3), i
Lhes_0_h2f_reset_reset n {<connected-to-hps_0_h2f _reset_reset_n>), £ hps_0l_h?
clk 0 _clk_in_reset_reset _n (<connected-to-clk_0_clk_in_reset_reset_n>), i clk_0_clk_i
Lhes_0_h2f _cold_reset_reset_n {<connected-to-hps_0_h2f cold_reset_reset_n»), £ hps_0_hZf _col
.hps_0_h2Zf _warm_reset_handshake_hZf_pending_rst_req_n (<connected-to-hps_0_hZf_warm_reset_handshake_h2f_pending_rst_req_n>), /¢ hps_0_hZf_warn_resel _ha

chps_0_h2f_warm_reset_handshake_f2h_pending_rst_ack_n (<connected-to-hps_0_h2f_warm_reset handshake f2h_pending_rst_ack_n>d, /f
hps_0_h2f _userl_clock_clk (<connected-to-hps_0_h2f userl_clock_clk>), i hps_0_h2f _user
ez 0_h2f _uzer? clock_clk {<connected-to-hps_0_h2f _user?_clock_clle), il hps_0_h2f user
chps_0_h2f _userl_clock_clk (<connected-to-hps_0_h2f userl_clock_clk>), i hps_0_h2f _user|
.led_pio_external_connect ion_export (<connected-to- led_pio_external _connect ion_expart), £ |ed)i0_exlerna|_con|
-dipsw_pio_external _connect ion_export (<connected-to-dipsw_pio_external _connect ion_expart >}, T diDSWJDiD_E)dEI’nﬁl_CDn!
Lbutton_pio_external coopechdoses s Lota) 118 == i 8 0 0 i e L button)io_exlernal_congz
_/m:mt;ﬁputfclk (<connected-to-smt_packet 0_smt_output _clhk:), i st _packe -
< Lzmt_packet 0_smt_output_xsvnc (<connected-to-smt_packet _0_smt_output_xsynck), i
-Wa_ﬂ_smt_output_d (<connected-to-smt_packet 0_smt_output_d>) /i

i

15




adviceLUNA/TRQerS SoC FPGA /87y FERRIEEAFIE

22) [Generation] # 7 C, [Generate] #27 Vv 7 LTCar "A )VEfttLET,
| System Contents | Address Mapl Clock Settings | Project Seﬂingsl Instance Parametersl System Inspector | HOL Examﬂ Generation 2

|' Simulation

Create simulation model: "Nun'e

Create testbench Qsys system: _-N’nne

Create testbench simulation model | pne

|' Synthesis
Create HDL de=ign files for synthesis

[7] create block symbol fils (bsf)

[* output Directory

Path: |C:MORK/sample/ps_top
Simulation: i

Teztbench:

Synthesis: | C:MVORK/sample/hps_topisynthesis/

==

23) LFDXATr 7B TEETOT, ISavel L ET,

F B
Save changes? ﬁ

Save changes to hps_top.gsys?

.p on't Save] [ Cancel ]

16



adviceLUNA/TRQerS

SoC FPGA /N7y NERGGHEEAFIE

24) ALRANDET T DL UFDXA TR ZONELRD T,

[Close] #27 U w7 LET,

s Generate Completed

‘ =)

@
(1]
(1]
(1]
@
@
(1]
(1]
@
(1]

1]

- Ll o T e Ll o - Lol

Info: fpga_interfaces: "hps_0" instantiated altera_interface_generator "fpga_interfaces’ il

Info: pipeline_bridge_swap_transform: After transform: 1 modules, 0 connections
Info: Mo custom instruction connections, skipping transform

Info: Mo Avalon connections, =kipping transform

Info: No Avalon connections, skipping transform

Info: hps_io: "hps_07 instantiated altera_hps_io "hps_io”

Info: border: "hps_io" instantiated altera_interface_generator "border”

Info: hps_top: Done hps_top™ with 47 modules, 1594 files, 5204407 bytes

Info: ip-generate succeeded.

Infa: Finizshed: Create HDL design files for synthesis

11 | F

1|

@ Generate Completed. 0 Errors, 0 Warnings

Stop Close

25) ZAVT Qsys IDIEREITK T L7220 9, [File] — [Exit)] T, Qsys ZPAL £,
[7EZ] QuartusIIZ L7 LAV TL Z&Wn

Mew System... Chrl+M

i}ntentsl Address Map | Clock Settings | Project Settings | Ingtance

New Component...

llation
Open... Ctrl+0 | simulation model [Hone- |
save Ctrl+5S |testbench Gsys system | jyone
Save As.. testbench simulation model: | e
Refresh System F5 {

esis

Export System as hw tcl Component

\eate HOL design files for synthesis

Browse Project Directory... leatie biock Symibol il (D<)

: ———
( Alt+F4 _' Directory

PLL
~Qsys Interconnect

17

‘I Exit the editor Path: C:\WORK/samplefhps_top
: R R NeT Simulation:
Merlin Components
Microcontroller Peripheralz Testbench:
Peripherals = i : :
4 Synthesis: | C:AWORKsample/hps_topisynthesiss
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23 TOP EVa—ILORE
1) “U—27 74 /L X¥hps_top¥synthesis¥hps_top.v” Z (&, SMT X7 v MNMERGREEO H IG5 2 M8 L £
D

(=) )

|| L |
'_‘(:_\ ' =y O2Fa—%— » 05(C:) » WORK » sample » hps_top » synthesis » - '
e s R —

FrIE) BEE) FFN) Y—IT) ~ILF(H)

=52 - B v ESAT HLLIALS— = 1 @

r BREAD & o = Bz
. submodules 2013/04/16 17:08 7L T# ...

= S 175y L_| hps_top.qip 2013/04/16 17:08  QIP J7-7il 41 KB
) REaxy b @S_top.v —eay3/04/1617:07 V. J7 AL 524 KB |
= EoFr
B e

| & T1-Tws

2) "y MERGREOMME RSN TNWD Z L 2R L E T,
ZOfEEE, TOPEY 2 — )LIIKMT HALERH D 9,

TFAIF) REE) FF(V) 8BFGS) DorROWw) Io0OM)  Z0A0) 1
H oM 20X QAQAGE cJH @&

B R e e R R T R R R e T :<§:i

hps_top.vl

4
/4 Generated using ACDS wersion 12.1spl 243 at 2013.04.16.17:07:200 l
4

“timescale 1 ps / 1 psl
module hps_top

. input wire [3:0] dipstaio_external_oonneotion_export,
// dipsw_pio_external _connection.export!

irent wirae Al Al

=00 DO s QO — DD OO =) T s QO D —

output wire smt_packet 0_smt_output_clk,
/ smt_packet 0 smt_output.clkl
output wire smt_packet 0 smt output xsvnc,
1 i Hsyncd
1 tput wire [3:0] smt_packet 0 smt_output d,
1 /Y i
1 output wire e O cold reset reset n,
1 bl hps 0_h2f cold reset.reset nd
1 input wire clk 0 clk_in_reset reset n,
1 o clk 0 clk_in_reset.reset nd
1 output wire hps 0 h2f user( clock clk,
} e hps_0_h2f _user0_clock clki
2
5

18



adviceLUNA/TRQerS

SoC FPGA /87y FERRIEEAFIE

oy OE2—4— ) OS(C:) » WORK » sample »

) A7yl FOTOPEY a—/LEHEET,

o e

IJ7ILE) EEE) FFN) Y-ILI) ~ILT(H)
2. B vy SFEAD FLLIAS—
Y BRICAD &m
. .gsys_edit
= 175 . db
B rFaxzb \. hc_output
B EFr 1 hps_isw_handoff
- \. hps_top
B 7 . output_files
J’ Ty 1 simulation
| SMT_Packet
L B e = .. software
&, os (c:) @ SMT_Packet_hw.tcl
s HP_RECOVERY (D) s Top.civip
hps_sd 0 X
- VAT Fr 22 (G:) L] ps_scram_pd_summary.cev
€| hps_top.html

|| golden_top.jdi

|| assignment_defaults.gdf

|| golden_top_assignment_defaults.qdf
golden_top.gpf

|| golden_top.gsf

|| hps_top.gsys

|| hps_top_generation.rpt

2013/04/16 16:00
2013/04/16 16:19
2013/04/16 16:00
2012/04/16 16:00
2012/04/16 16:00
2013/04/16 16:00
2013/04/16 16:00
2013/04/16 16:10
2013/03/13 13:44
2013/04/16 16:39
2012/04/16 17:07
2012/02/28 20:40
2013/04/16 17:07
2013/02/28 20:39
2012/10/10 3:56

2013/02/06 14:45
2012/10/04 14:55
2013/04/16 16:12
2012/04/16 17:07
2012/02/28 20:17

feci

27 A .
27 T
7N I )
AN T ).
A7 FA ..
A T ...
7 F A,
271 ..
27N F A
ActiveTcl Script
CMP Z7 -1l
Csv 271l
HTML FFax..
DI 7L
QDF Z7- )
QoOF 271
QPF 271l
QSF 271
Q5YS 771l

RPT J7 Il

2013/04/16 17:09 RPT JF7-IL
hps top info 2013/04/16 17:07 SOPCINFO J7F...
2013/02/28 20:32 V J7A)l

C | =] golden_top.v )
=pw el dump.txt 2013/02/28 20:39 FFAb Fda..

4| 1 "

|| hps_top_generation_1.rpt

4) hps_top.v O SMT /<7 > MgBEOHAE 5%, TOP £ ¥ 2 — LIkt L T\ & £
TREORRRET (RFEDIBRL) 2ITVWET,

KA EROERT (Je8H)
module golden_top (

input uart_rx, /13.3V LV [I[UART Receive
output uart_tx, 113.3V //UART Transmit
inout conv_hps_usb_n, 113.3V //Placed on HPS GPIO
inout i2c_scl_hps, 113.3V /IHPS 12C Clock output
inout i2c_sda_hps, 113.3V /IHPS 12C Data Input/Output

//@YDC add begin
/ISMT Signals
output
output
output  [3:0]
/I@YDC add end
output
output  [2:0]
);

smt_packet 0 _smt_output_clk,// clk
smt_packet_0_smt_output_xsync,
smt_packet 0 _smt _output d, //d

/I xsync

112.5V
112.5V

overtemp,
test_pad

19
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¥hps_top B ¥ = — /L~ D5 O tE T

hps_top u0 (

//@YDC add begin

.smt_packet_0_smt_output_clk(smt_packet_0_smt_output_clk), Il clk
.smt_packet_0_smt_output_xsync (smt_packet 0 _smt_output_xsync), IIxsync

.smt_packet_0_smt_output_d (smt_packet O_smt_output_d),// d
//@YDC add end

.clk_clk (clk_50m_fpga), /I clk.clk

.clk_0 clk in_reset reset n (cpu_resetn),  //clk O clk in_reset.reset n
.hps_0_h2f user0_clock_clk (h2f_user0_clock),
.hps_0_h2f userl clock clk (h2f _userl_clock),
.hps_0_h2f user2_clock_clk (h2f_user2_clock)
)i

20
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2.4 QuartusI 3 > /81 JLFIE

1) QuartusII (2T, [Fitter (Place&Route) | F CTHEITL ET,
[Task] Hijo> [Compile Design (=& %, [Fitter (Place&Route) | &X' 727V v 7 LET,

| Eie | Edit View Project T Search altera,com
0B E@ % a@ 9 o ek SHY S EFe O OO QP A 0D

Project Navigator 18 x

Entity

/iy Cydone V: SCSXFCACELU23CEES
% golden_top e

.@’H\erard‘ly ‘ E}Fﬁes | ' Design Units | @1

ALTRERAN
— T QUARTUS'1I1

Version 12.1

Task
4 | Compile Design
[+ B Analysis & Synthesis
Fitter (Place & Route)

> B Assembler {Generate programming files) w Buy Software
> B TimeQuest Timing Analysis
[» B EDA Netlist Writer a wﬁ;‘ﬁ:ﬁ:: I

% Program Device (Open Programmer)
« (T ] r

Q Documentation

2) [Fitter (Place&Route) | £ THEFIZE T T L LLUTOXA T RN TS H2DT, 0K 27V v
7 LET,
€4 Quartus 1I u

@ Fitter was successful (214 warnings)
&Th

3) _[PinPlanner] O7 A a2 %2 Y v 7 LET,

\

File Edit Wiew Project Assignments Processing Tools  Window  Help

|_.'=J
DS H@ % 5B 9 o [gdeniop JHEY SR D e OO @
|Project Navigator 18 x | | @ Compilation Report - golden_top B
Entity ALMs needed [=AB+C]  [A] ALMs used | [Table of Contents Re
iy Cyclone V: 5CSXFCACEU23CEES EE Flow Summary
4 B0 goden_top & 2354,50 (0.75) 2426,00 (0.75) =9 Flow Settings
@ sld_hub:auto_hub 102.00 (0.50) 93,50 (0.50) B8 Flow Non-Default Global Settings
EE pzdygu:nabboc 64,00 (0.00) 65,00 {0.00) = Flow Elapsed Time
b B4 hps_topiud 2187.75 (0.00) 2266.75 (0.00) B Flow OS Summary
E%} Flow Log
b [0 analysis & Synthesis
b [ Fitter

21
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4) {5 —EI2T, [Named:] T I*smt*] Z# AL, SMT X7 v MBI NEBOAFRSEET,
L5 Pin Planner - C =

File Edit View Processing Tools Window Help 5 Search altera.com

— | |Groups 18 x Top View - Wire Bond
P x Cydone V - ECEXFOE0BUZICEES

&=l Node Name =

@ [ ?% ddr3_hps_a[|_|

[ ?% ddr3_hps_bz _
Ut :

|« = 3
& Report 1 x
.Ai Report not available

Tasks 1 x
# Run Ana *
4 [ ] Early Pinl_l

| Early =
1 3

Name@mtﬁ) - Editz| 3€ ||« |Fi|her:[Pins: all -

MNode Name Direction Location 1/C Bank VREF Group 1/Q Standard Reserved Current Strength

24 emt_packet..output_ck  Output 2.5V (default) 12mA (default)
24t emt_packet..utput_d[3] Output 2.5V (default) 12mA (default)
4t emt_packet..utput_d[Z] Output 2.5V (default) 12mA (default)
4t emt_packet..utput_d[1] Output 2.5V (default) 12mA (default)
4t emt_packet..utput_d[0]  Output 2.5V (default) 12mA (default)
24t smt_packet...tput_xsync Output 2.5V (default) 12mA (default)
<<new node =

<
S

i

g o A

[x]
<
il

RQ &e

7

| All Pins

0% 00:00;00

5) TLocation| T pin 71 >, [1/O Standard] TIE5D&EH L/, [Current Strength] TEHD K7
ATRIOBREXFELET, RENTET Lz, [File) — [Close) T, PinPlanner ZF U &£,
=

r
@ Pin Planner - C:/WORK/sample/golden_top - golden_top LE X
Fle Edit Wew Processing Tools Window Help &) Search al‘tera‘cc-m @
— |Groups Rax TopWView - Wire Band
2 Nt + = Cyckne V- 5CEXFCECEUZ3CEES
@ MNode Mame *
b % ddr3_hps_a[l |
@ 3 i% ddr3_hps_bz ™
&) [« L '
17 [report 1ax
;i Report not available
)
el
Tasks A8 x
P Run Ana
= 4 [ Early pinl 4
o Tl rarh ™
b1 P — v
[ 3 —— =
x| Named: *emt=| - edt: 5| v/ N\ FitNPins: al -
P E Mode Name Direction 1/0 Bank VREF Group Fitter Location 10 Standard Reserved Current Strengf Slew Rate
& 248 smt_packet. output_ck  Output 44 B4A_ND PIN_AD23 2.5V (default) 1 (default)
24 smt_packet utput_d[3] Output A B4A_NO PIN_AGB 2.5V (default) 1 (default)
= 244 smt_packet..utput_d[2] Output A B4A_NO PIN_AH12 2.5V (default) 1 (default)
éﬁ 24 smt_packet..utput_d[1] Output A B4A_NO PIN_AF18 2.5V (default) 1 (default)
o 2% emt_packet. utput_d[0] Output 44 B4A_NOD PIN_AHT 2.5V {default) 1 (default)
248 smt_packet.. tput_xsync Output a4 B4A_MO PIN_AF20 2.5V (default) 1 (default)
W <<new node>>
y
n
£
[
|=|| « i [

0% 00:00:00

22
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6) VA VEER L E T, [Start Compilation] RZ > %27 U w7 L, a2 A V&G LET,

File Edit View Project Assignments Processing Tools Window Help )

DB H@ 4 2B 9 o feanw IRy - ¢%e Ar) 6O 22 Q9 i e
[Project Navigator e | Start Compilation |
Entity ALMs needed [=A-B+C] [a].
& Cydlone V: 5CSXFCECEU23CIES

& B8 golden_top < 2365,00 (0.75) 242

7)) Al RANANRETTEE UFOXATa RN HTL<5DT 0K 27V v 7 LET,
r@cj Quartus II u

@ Full Compilation was successful (283 warnings)
<

™~

C=Th

8) 7 U—27 7 /L X ¥hps_top¥synthesis¥hps_top.v
sof 77 AV, Pof 7 7 A NWIVEHITAER SN TND Z & 2R L7,
T, Ty MERGRILOFAIALITTE T T,

\

Kl » 5235~ » 05(C) » WORK » sample » outut fles -] | outpufies.._ o]
I7OUE REE FAW YD IH)
=|E .  SAJSUCEM - HE- SEAD HLLIALY— =~ 0O @

S BEIEAD ] EHEE = 42
| golden_top.done 2013/04/26 15:34 DONE J7 Il 1KB
= 51735y __| golden_top.flow.rpt 2013/04/26 15:34  RPT 27 -T)l 44 KB
@ FEaxsh _| golden_top.sta.rpt 2013/04/26 15:34 RPT J7 -l 10,881 KB
= Esre __| golden_top.sta.summary 2013/04/26 15:34 SUMMARY J7... 8 KB
- __| golden_top.jic 2013/04/26 15:33  JIC 7Tl 32,769 KB
L R __| golden_top.asm.rpt 2013/04/26 15:32 RPT J7-l 15 KB
& T1-Tws | golden_top.hexout 2013/04/26 15:32 HEXOUT J7-fJL 14,383 KB
__| golden_top.rbf 2013/04/26 15:32 RBF 777l 6,843 KB
Oy —45— __| golden_top.pof 2013/04/26 15:32  POF J7 AL 32,769 KB
&, 05 (C2) | golden_top.jdi 2013/04/26 15:32 IDI J7-Il 20 KB
<, HP_RECOVERY (D3) __] golden_top.sof 2013/04/26 15:32  SOF Z7 Il 6,576 KB
| golden_top.fit.rpt 2013/04/26 15:32  RPT 7L 1,706 KB
__| golden_top.fit.smsg 2013/04/26 15:32 SMSG J7-TIl 1KB
__| golden_top.fit.summary 2013/04/26 15:32 SUMMARY J7... 1 KB
Gy D0 _] golden_top.pin 2013/04/26 15:32  PIN Z7-IL 79 KB
__| golden_top.map.rpt 2013/04/26 15:26  RPT 77l 2,665 KB
__| golden_top.map.summary 2013/04/26 15:26 SUMMARY J7... 1 KB
__| golden_top.map.smsg 2013/04/26 15:26 SMSG J7-TIl 4 KB
_| golden_top_time_limited.sof 2013/04/04 9:48 SOF 7 6,572 KB
__| golden_top.eda.rpt 2013/03/16 9:22  RPT J7 -l 6 KB
[E] convert.bat 2013/02/28 16:30  Windows J{w3... 1 KB
| _| golden_top.restore.rpt 2013/02/27 21:44 RPT 27l 9 KB

- L=l T 25 (G:)

22 EmEE

Lk,
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