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A ALTIMA SoC T /31 X HPS {il SDRAM @ ModelSim & 2alL—ia3v ki ELSENA
1. IFCHIZ

COERIF. 7ILTS5% SoC T/3LAM Hard Processor System (L&, HPS &LBE) IIZEESIhTULVS
HPS Hard Memory Controller Z ModelSim ZFRAL T 22l —1ar 55K DWTEREHLET . COEHT
[%. Quartus® Il 14.0, ModelSim-Altera 10.1e Z#EALTHBALTLVET ., CZTlE. ModelSim-Altera Z{EFL

TULVET A, ModelSim-PE, ModelSim-SE THEWKIZISaL— a3V N AJRETT,

2. ¥2aL—2aVFIE

2-1. Qsys TODIN—F I 7ERETAMUFER,,

D T, EEGEROY AT LEERELES , HPS_SDRAM_Simulation ELV3EBTUEE) TURTLE
Qsys IZTHERMLET, TRINDEKSIZ Qsys ETHOVH/) vk, HPS, Avalon-MM Traffic Generator %4
VRBVAL, ENENEEYICERLET,

I:: Syetem Contents &2 } Addrese Map 22 | Interconnect Requirements 55 | Device Family &2 |
AF | Uze  Gornections MHame Description Export Clock Base End j(3ia)
X ce
L::n C— clk_in Clock Thput clk exported
. (= clk_in_rezet Reset hput reset
= — clk Glock Output clk_0
r's ———¢ clk_reset Reset Qutput
- = hps_0 Artia WA Gyolone W Hard Processor System
12h_cold reset_req Reszet Input
=z 12h warm_reset req Feset Input
? 12h_sdram_ref_clock Clock. Input clk_0
2al memory Conduit memory
H h2f reset Feset Output sysrst
12h_sdraml_clock Clock Input cli_0
12h_sdraml_data AR Slave [f2h sdrami_. 00 00000_0000_ffff_ffff
B mm_traffic_generator_0 Awalon-MM Traffic Generator and BIST Engine
avl_clock Clock Input clk_0
avl rezet Rezet Input
status Conduit
— avl Avalon Memory Mapped Mazter [avl_clock]

@ HPS MERFEICDWVTIX., FTRID K5I, f2h sdram0 & AXI-3, /NRIF 128 EVFTHRELET .
Avalon-MM 3H;EIRA[EETT AV, CCTIE. HZ T AXI-3 BHERLTLET,

(& Parameters %I

HFS_SDRAM_Simulation > hpz_0

Arria V/Cyclone V Hard Processor System

altera_hps

[* AXI Bridges
FPGA-to-HPS interface width: (Unuz.. |
HPS—to—FPGA interface width: [Unusee |

Lightweight HPS-ta-FPGA interface width: | |nys.

[ FPGA—to—HPS SDRAM Interface
Click the '+ and =" buttonz to add and remove FPGA-to-HPS SDRAM ports.

bl ar LAl

[ fah_sdraml AXI-3 128 ]

ver.14 201448 A 3/10 ALTIMA Corp. / ELSENA, Inc.



M ALTIMA

ver. 14

SoC T /31 X HPS {il SDRAM @ ModelSim & 2alL—ia3v ki ELSENA

@ Avalon-MM Traffic Generator (&, SAEFAEVRE DT IR -TFRAMRIZARAMIZERTESDTAM /49—

VHER & FIyOMREERETOED1—

WERYET , SEIE, TRD LI/ RIEE 128 EVb TR

ke/S8—2 DEYIRLE 1 EERELEL B ZOED1—/LIE, Avalon-MM E73o>TULVBDIZxL
T.HPS @ f2h_sdram0_data [&, AXI Slave &AE>TULVET , Qsys TlL, Avalon-MM & AXI DZEHEIL.
BHEIZITo TN A D T, Avalon-MM Traffic Generator MSDES (L. Qsys AT AXI-3 [ZZEHSh

f2h_sdram A 471 —RIZHERSNET,

63l Parameters 8@]

HPS_SDRAM Simulation > mm_traffic_generator 0

L"E Patameters E@l

HPS_SDRAM_ Simulation > mm_tratfic_generator_

Avalon—-MM Traffic Generator and BIST Engine

altera_avalen_mm_traffic_generator

Avalon—MM Traffic Generator and BIST Engine

altera_avalon_mm_traffic_generator

Interface Settings | Traffic Settings

[~ Avalon=MM Settings

fvalon Data Width: 128
Actual Avalon Data Width: 128
fvalon Symbal Width: 3

[ Gererate power—of-2 data bus widths for Qsvs or SOPC Builder

[7] Gererate S0 PG Builder compatible resets
fvalon Address Width: ag

Actual Avalon Address Width: KE]

Generate per byte address

[7] Gererate Avalon-MM begin burst transfer signal
Maximum fvalon—MM burst length: |4 -
[ Gererate 2 Avalon interfaces

[ Gererate fAvalon-MM byte-enable signal

[7] Gererate the per-bit pass/fail signals in the status inteface

Interface Settings | Traffic Settings |

~ Traffic G ation Settings
Mumber of loops through patterns (0 for infinite)

Timeout counter width: a2
[ Enable Randam byteenable

Enable data comparizon

Maximum zlave read latency a0

[ Enable Unix ID
Unize 1D:

~ Traffic Pattern Settings

Single read/write sequential addressing count: 32
Single read/write random addressing count: 90
Sinele read/write interleaved sequential/tandom addressine count: |32
Block read/write zize: ]
Elock read/write sequential addressing count: a
Elock read/write random addressing count: g

Block read/write interleaved sequential/random addressing count. |g
Template stage count: 1

Random addrezgzing percent: 50

@ Generate A=a1— = Generate Testbench System... ZZEfTL. > 2al—1aVThBRTAMUF-T7
I —HKEERLFET , Generate BEIEAEENT HD T, TI4ILMEEDEE. Generate REZED)vIL
F9, 22Tl &% Verilog ELTWVET M, VHDL %BIRI BT ELAEETI, Generate M52 T LT=

5 Close R2E9)vILET,

L Generation

[* Testbench System |
The testbench system iz a new Gisys system that instantistes the original system, adding bus functional models to drive the top-level interfaces.
Once generated, the bus functional models can interact with the system in the simulator.
Create testbench Gsys system: Standard, BFMs for standard Qsys interfac.. « |
Create testbench simulation model: [veril. |
[T Allowr mixed-laneuage simulation
Enable thiz it your simulator supports mixed-language simulation

[~ Output Directory |
Path :/HPS_SDRAM_Simulation/ HPS_SDRAM_Simulation (i)
Testhench:

G/ HPS_SDRAM_Simulation HPS_SDRAM_Simulation,testhench,

Gienerate Cancel
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® FRIMUFOERMNTETTSLE. testhench THILEDHIZE, FRDKSETAHIVE[T74 L —RAER
SN ET, aldec. cadence, mentor, synopsys E&HH T4 L, BFELIaL—arAY—ILEREL TN
BRUVEZEDDZAL—LaVvEITRARI TR D74 ILHEIASN TULNE T, A TIE. Mentor Graphics
. ®D ModelSim #EHT DD T, mentor T4JLEAD msim setuptcl RV FhEFEHALET,
HPS_SDRAM Simulation to ZA LA RIZIE, TR F D7 )LELZAL—2aV T BRSA4TS
1) 774 IL—RDEHSINTLET S
HPS_SDRAM_Simulation_tb¥simulation¥HPS_SDRAM_Simulation_th.v
MNTAMUF - T7LILERYET,

@.\;,4 | « HPS_SDRAM_Simulation » HPS_SDRAM_Simulation » testbench » v|4,|| testbenchiE= o

22 - SATSUICEN ~ HE - sFAD FLWTAILS—

-

lc BRICAD - EE 91X =

g FonO-F | aldec T TAILA—
W FRI T . cadence T FAILAT—
5 SEERURSH . HPS_SDRAM_Simulation_tb T FAILAT—

J mentor T TAILAS—
i i | synopsys T A T —

& S1T5Y || HPS_SDRAM_Simulation.html 1,007 KB Firefox HTML Document
3 RFax>h || HPS_SDRAM_Simulation_tb.html 1,037 KB  Firefox HTML Doecument
B ESFw || HPS_SDRAM_Simulation.ipx 1KB IPX 77l
B e || HPS_SDRAM_Simulation_tb.qsys 5KB QSYS J7AI
J“. Za—Twh 8| HPS_SDRAM_Simulation_generation.rpt 27 KB RPT 7l

8| HPS_SDRAM_Simulation_generation_previous.rpt 27KB RPT 27T

& oxEa—5—
& O-7L FrA5 (C) T
11 EDEE

f

2-2. VRaAL—2avITEBLEI7AILOER
CNETT.Qsys CEBERTELI7MILOEFNTEELZA, I—F I HRBICFEITERTS771)L
MRREERYFET, CCTlE, BIEI7AIILDOFHRBAEEEICITOET, FMIZ OV TIE, BOETERBRLET , BHE.
CCTHTBTAIWE R, T7AIVRIET R TAI—FHMERITIEEEE T, UTFIE, —BlesYFET,
@ ftest_program.sv
SystemVerilog TEEEHLI=TAM-TOYSLTT HPS 1209 3! vrZHElf#EIL T, SDRAM A4 71—
REBMIZLTLET,
@ top.sv
test_program.sv & Qsys MBEIERKLI=T AR F - T74)L HPS_SDRAM_Simulation_th.v &A%
VALIZTRMUFOMN T I7AILEGYET
@ load_sim.tcl

ModelSim OEITARIVTr- 771V TT , ERREZHOFHRE®L Qsys NEEERLTz Mentor
Graphics #tFRIU TR T74 )L msim_setup.tcl DFENHL, 22— avDETETVET,

A TIE, S5O T7A L% user_test program ELVSTAILAIZHESIL . Z2%F ModelSim E{TRMD ALY
b OAILFITRELES .

—
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2-3. ModelSim-Altera DEBIMNDIZ1L—LavDERITET

@ ModelSim-Altera Z#2&L . File *=21— = Change Directory... Z3fTL. user_test program 74 /L4 [Z
BELES,

M ModelSim ALTERA 10.1e - Custom Altera Version
File Edit View Compile Simulate Add Library

Tools Layout Bookmarks Window Help

|B-suodi s BTN &

J Layout |NoDesign ﬂ H ColumnLayout |A1 1Columns

1 tibrary s H x|
"IName |Type |Paﬂ'1 | | .
ﬂ—m 220model Library EMODEL_TECH/. . faltera fvhdl/220model

i}—ﬂ 220model_ver Library SMODEL_TECH/. . faltera verilog/220model

ﬂ—m altera Library SMODEL_TECH/. . faltera fvhdl/altera

ﬂ—m altera_Insim Library SMODEL_TECH/. . faltera fvhdl/altera_Insim =
ip-m altera_Insim_ver Library SMODEL_TECH/.. faltera fverilog/altera_Insim

ﬂ—m altera_mf Library EMODEL_TECH/. . faltera fvhdl/altera_mf

i}—ﬂ altera_mf_ver Library SMODEL_TECH/. . faltera jverilog//altera_mf

ip-m altera_ver Library SMODEL_TECH/. . falterafverilog/altera

ﬂ—m arriaii Library SMODEL_TECH/. . faltera fvhdl/arrizii

ip-m arriaii_hssi Library SMODEL_TECHY. . faltera fvhdl/arrizii_hssi

ip—m arriaii_hssi_ver Library EMODEL_TECH/. . faltera fverilog/farriai_hssi

il'm arriaii_pcie_hip Library SMODEL_TECH/.. faltera fvhdl/arriaii_pcie_hip

ip-m arriaii_pcie_hip_ver Library SMODEL_TECH/.. faltera jverilog/arriaii_pcie_hip

ﬂ—m arriaii_ver Library EMODEL_TECH/. . faltera fverilogfarriai

i}—ﬂ arriaiigz Library SMODEL_TECH/.. falterafvhdlfarriziigz

st _arriziiny_heei lihrary EMNNFI_TECH/ faltara hrhdl farriziiny_hesi -
f={ Transcript +H A x|
J Jiplpera 14 0 modelaim i ref.tcl j
cd C:/HPS_SDREM Simulation/user test_program i

ModelSim >

-

|<No Design Loaded = |$MODEL_TECHI. falterafvhdlf220model | y

@ Tools A=a— = Tcl = Execute Macro... &

[==

EITL. EILI=T770)LEREEICT load_sim.tcl %3

RIBE 2L —2avITRBLRSATSYDER., TAMUFOAL /NS IL, vsim AYVRDEITET

Z—HRELTUT>UNET,

M ModelSim ALTERA 10.18

[E=m&cR~|

fde Edt Yew Complle Simuiste Agd Structure Tools Layout Bookmarks Window Help .
B-@R2E iRADTO-MET || Yt | wniLuREc AN/ cuANs]tat tas
CEEE e[ o] daasa]
tarout [Ssmaiare - “ Calriarout (L1caTumms || &-3-2 .—.4.—4‘
HeAlx| $a cbwecrs + x
i =] e e o e
m —
HPS_SDRAM_Simulation [
g I e
- g e B

20144 8 A
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T

Q@ L2alL—2arvEEFTLET, ModelSim a2y —ILH S “run 150us” #E{TLET, ZOATYUKT
150us D 2aL—2a FETLET . R TETIE. MO OBEEELET . £ TTHEUTDIILTE T
ERYET,

% [DWR=000]: Refreshing bank 0
+ [OWR=000]: Reading data 78adie3s @ 4 ) burst 0
3 [DWR=000]: Reading data 1b5d3d83 @ 5 ) burst 1
+ [OWR=000]: Reading data £084c80e @ & ) burst 2
3 [DWR=000]: Reading data dcbddaed @ 7 (BRC=0/0/4 ) burst 3
+ [DWR=000]: PRECHARGE - ALL BANKS

4 [DWR=000]: REFRESH Command

+ [DWR=000]: Refreshing bank 0

# [12 [DWR=000]: Refreshing bank 1

# [12 [DWR=000] : shing bank 2

# [12 [DWR=000] * shing bank 3

# [12 [DWR=000] : shing bank 4

# [12 [DWR=000]: Refreshing bank 5

# [127952508] [DWR=000]: Refreshing bank &

# [127952508] [DWR=000]: Refreshing bank 7

# [135755008] [DWR=000]: REFRESH Command

# [135755008] [DWR=000]: Refreshing bank 0

# [135755008] [DWR=000]: shing bank 1

# [135755008] [DWR=000]: shing bank 2

# [135755008] [DWR=000]: shing bank 3

# [135755008] [DWR=000]: shing bank 4

# [135755008] [DWR=000]: shing bank 5

# [135755008] [DWR=000]: Refreshing bank 6

# [135755008] [DWR=000]: Refreshing bank 7

# [143557508] [DWR=000]: REFRESH Command

# [143557508] [DWR=000]: Refreshing bank 0

# [143557508] [DWR=000]: Refreshing bank 1

# [143557508] [DWR=000]: Refreshing bank 2

# [143557508] [DWR=000]: Refreshing bank 3

# [143557508] [DWR=000]: Refreshing bank 4

# [143557508] [DWR=000]: shing bank 5

# [143557508] [DWR=000]: shing bank 6

# [14355750&] [DWR=000]: Refreshing bank 7

vsM 43 |

i1

[Now: 150us Defta: 1 [top

@ ERORRETIELUT (—BI) D K3(24HYZES , Avalon-MM Traffic Generator MEXE T, TAK=/33—2
D#RYRLE 1 EERELI=ZDT, —EDL— U AMNTET LTI, test_complete {55 Hi &ixVY IR
MNETLET, TRITIL, pass E5H Hi EH-TWNADT, —EDTAMETEETHAH_ENEET
EFT,

SDRAM INT7IERIEBIE. ETREEEOTLVET , HPS D SDRAM DETILITIRHEI AL
=8, V22— ar LTI, IRTTFRIDKSIZFREELGYET , CNIIHEHRELBYET D TFHTT
A2,

v == Een
File Edit View Add Format Tools Bookmarks Window Help
| Wave -Default ]

8-SR 8 LRBLTI0-BE | |eERED| otk
AB-BTA G [ LEEN LT LS| 2Bl @R || N e bR [T UMW E
- Msgs

4. f2h _scram0_ARREADY [+l
f2h_seiram0_ARSIZE s " t— 11— 11— [ [ T T 7]

f2h_sdram0_ARVALID 0

f2h_sdramd_AWADDR. L o L MR S L W L L oA PR L1 R

f2h_sdram0_AWBURST

f2h scramo_AVICACHE

f2h_seiram_AWID

f2h_sdramd_AWLEN o L L L LA S e e T

f2h_sdram_AWLOCK

f2h_sdram0_AWPROT

f2h_sckamo_AVIREADY

f2h_seiram0_AWSIZE

f2h_sdram0_AWVALID

f2h_sdramQ_BID

f2h_sdram0_BREADY

[

f2h_seiram0_BVALID

f2h_sdramd_RDATA LU D bt VDI EE CER R ECE ERERTH CEVEERY

f2h_sdram_RID [el

f2h_sdram0_RLAST

f2h scramo_RREADY

f2h_seiram0_RRESP

f2h_sdram0_RVALID

f2h_sdram0_WDATA S L T EEEREERERREEEERTEEERREREn)

f2h_sdram0_WID

f2h scramo_wLAST

f2h_sdram0_WREADY

A A (B G B A S L e s

Now | 150000000000 f5
Cursor 1 | 149130435000 f5
L] J | |1} |

[[0ps to 159782609 ps [ simi/topth/hps_sdram_smuiation_inst/hps_0/f2h_sdram0_RRESP [1:0] 4

[ R EEEEEEEEEEEEEEEEEEEE—————
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3.

3-1.

test_program.sv

SoC T /31 X HPS {il SDRAM @ ModelSim & 2alL—ia3v ki ELSENA

LI AN, test_program.sv DA EZYET , KFITIX, /09I DFET. )y rDFlE, TANE—7 XD
E1THE L, HPS_SDRAM_Simulation_tb.v DA RAVZANITH>TWNSD T, COTATSLTITOIDIE.
HPS [543 3y MDA E7RY F T, 23 ThV5 25 FTASER B DITELRYFET,

o OO0 = O O e OO [0 — 0 00 00— D OT e D0 [0 —

[l — — e e e

21

timescale Tns/Tns

//Tonsole messaging level
define YERBOSITY WERBOSITY_INFO

J/BFM hierachy

“define HPS th.hps sdran simulation_inst

module test programi);

import werbosity_pkg:#;
import avalon_mm_pkg:i¥;

A Bet wverbosity hefore the test starts
/ Osvs-generated testhench activates clock and reset EMFs

initial hegin

set_verhosity( YERBOSITY);

"HPS . hps O.fpga_interfaces.h?f reset inst.reset _assert();

#100

"HPS.hps O.fpga_interfaces.h2f reset inst.reset deassert();

end

endmodu | &

3-2. top.sv

LT A, topsv DA ELYET , test programsv & Qsys MEHERKLI=-TAIRF-T7AM)L
HPS_SDRAM Simulation_th.v A4 RAVALI=TAMMUF DM T 774 ILERYET,

1
2
3
4

module top (J;

HPS SDRAM Simulation th thi);
test progran pemi);

endmodu | &

ver. 14
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3-3. load_sim.tcl

LATRAS, load_sim.tcl MAXELGYET 2 1TEH L 3TTENRBEERDEETT . ERLIZRIEICEHETE
LULMEZERELE T, 74TET Qsys AEHEIAERLT= msim_setup.tcl ZFEHLTLVET , 10 THLIEIE, 5470

YDAV, 20 ITET vsim aAYURDIA) TR (msim_setup.tcl ATER) %

SoC T /31 X HPS {il SDRAM @ ModelSim & 2alL—ia3v ki ELSENA

EITLTWET,

[[# Set the hierarchy varjables used in Osys-generated msim_setup.tcl
Zlget TOP LEVEL NAME “tap

3 lset SYSTEM INSTAHCE NAME “th™

g set Q3YS_SIMDIR “../7HPS _SDRAM Simulation/testhench”

Bl Source Qsvs—generated script and set up alias commands used below
; source $O5YS SIMDIR/mentor/msim_setup.tcl

9|8 Compile device library files

}? dev_con

12|18 Compile the design files in correct order

13 |com

14

158 Conpile the additional test files

16 |wlog -sv .ftest program.sv -L altera_common_sv_packages
}; vlog -sv .ftop.sv

19|14 Elaborate top level design
%? elah_debug
2218 Load the waveform “do file™ Tcl script
23do . fwave.do
24
258 Log
26 |add log -r sim:/topfth/*

ver. 14
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