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1. Ipm_function 256x8 DPRAM

MAX+plus Il Quartus Component  MegaWizard Plug-in
Manager . Dual-Port RAM

ModelSim Functional Simulation ~ Timing Simulation

MAX+plus 11 File > Megawizard Plug-in Manger

MegaWizard Plug-In Manager [page 1] |

The Megaizard Flug-ln Mathager belps wou create or madify desian fles that
contain custom variations of megafunctions.

YWhich action do ol want to pefarm?

¥ Create a new custorm megafunchon wariatios

 Edit an exizting custom megafunction wanation

Copyright ?1988-2000 &ltera Corporation

Cancel | ek l Ment i FIrEt |

Figure 1 MegaWizard Plug-1In Manager Window

Component 1 “Create a new custom megafunction
variation” Next Button
2 Ipm_ram_dp VHDL
C:\mywork\modelsim\.dp_ram
test
Next Button On
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arithmetic

ates

torage

Dual-port Béki
FIFD

LPM_FF
LPMM_FIFD
LPM_LATCH
LPr_Faki_DF
LPM_Fak_DC
LPM_BaAR _IO
LP kA _RORA
LPM_SHIFTREG

]

RE]

Which megatunction would you like to customize? Select a
regatunction from the list at left,

Which twpe of output file do vou want to create?
i AHDL
i+ WHDL
i erilog HDL

What narme do vou want for the output file’? Browse,,, I

|c iy workimodelsinttdp_ramte st

Mote! To compile a project successtully in the MAX+PLUS
Il software, vour design files rust be in the project
directory or a user library that vou specify with the User
Libraries command {Q0ptions rmenu),

Your current user library directories are!

[d W cadWaltera®Hir_compilerwlomr
dcad®mazplus2wmax2libvedify
WcadWmaxplusE‘WmaxElthmﬁaa _lprm'
dcadWmaxplus2Wman2libmi
dtcad®raxplus2max2libprirney

Cancel ! < Eia-:k:l Mlewt > I =0

Figure 2 Select Megafunction Window

zard Plug-In kanager - Dual-port Ré&kd [page 6 of 6] — Summary !

%s

Click Finish to creste the: custom megafunction variation: an
SHDL Function prototype inan Include File ©,inc), and 5 YHOL
Camponent Declaration file ¢ crmp),

When you runthis wizard from within the bMax+PLUS ||
software, it also creates a Symbal File (symd,

]:!'lhe tegaWizard Plug-In Manager will create the following
iles:

commyworkWmodelsimWdp Zramesting
comnyworkWrmodelsimdporamtest, cmp
commyworkWmodelsimWdporamttest, svem

Caru:ell <Ea|:kl [t I Finish I

Figure 3 MegaWizard Summary Window

Default Option

Finish Button

C:\MYWORK\MODELSIM\.DP_RAM
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2. ModelSim 256x8 DPRAM Function Simulation

ModelSim . Top Menu File - Change Directory..
c: \mywork\.modelsim\.dp_ram directory

Top Menu Design - Create a New Library..
work

|z, Create a Mew Library

Create
% & tiew library and a logical mappirg to it

3 rew library anly [no mapping)

" amap ta an existing libram

Library: [wolki

[work

ok | Cancel

Figure 4 Create a New Library Window

Compile . 5
Compile Window
c: \mywork\.modelsim\.dp_ram \.test.vhd
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test.vhd
4
modelsim.ini
modelsim.ini
Top Menu Design > Compile..
test.vhd File



Librarny: Iwu:urk Li

.D;E‘__'"E =1 | —adp_ram | EF.!

[:+] test_dpram_funcyvhd
] test_dpram_timing vhd

| jworks
IHE OIS [test,vhd i Lompile
IHE & AT |HDL Files (= wix vli= vhdi= vhoi» hdl) =] Done |

Default Ophons... Edit Source l

Figure 5 Compile HDL Source Files Window

Compile Button test.vhd File  Compile

6 Error LPM LIBRARY

|5, ModelSim SLTERA 5 3d Altera
File Edit Design “ew Bun Macro Options Window Help

£ BB 04 ERE

weom -repartprogress 300 -waork wark, {C: Ampwork AmodelsimAdp_ram/test vhd}

# Model Technology ModelSim ALTERS woom 5.3d Altera Compiler 200004 kay 17 2000
# -- Loading package standard

# -- Loading package std_logic_ 1164

B ERROR: Could not open libran lpm at lpm; Mo such file or directony

#ERROR: C:/mmmwark.modelzirn/dp_ramdtest vhd(4]: Library lpr not fousd.,

B ERROR: C:/mmwark/modelzim/dp_ramdtest vhd(5]: Unknown identifier; lpm

# ERROR: C:Amyworkdmodelzimddp_ramdteszt vhd[F] WHDL Compiler exiting

M odelS i
[<Mo Design Loaded> |

LR

Figure 6 LPM Library Error Message

ModelSim  LPM Library LPM Library testvhd  Compile
ERROR Compile
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|y Create a Mew Library

Create

% & riew library and a logical mappirig to it
& new librany anly o mapping)

" amap ta an existing libram

Library: [wolkl

[work

Ok | Cancel

- a new library and a logical mapping to it

ModelSim work modelsim.ini
work library work directory
c:\mywork\.modelsim\.dp_ram directory ~ work Sub-directory

- a new library only [no mapping]
ModelSim work
- a map to an existing library

Library

LPM Library ModelSim
Directory “a map to an existing library”
ModelSim Top Menu File > Change Directory.. ModelSim
. d:\cad\modeltech_ae\altera\vhdl Directory
ModelSim 5.3d Altera Edition Version Altera
Library Compile Altera Directory  VHDL  Verilog Sub-directory

Top Menu Design - Create a New Library.. 7
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|zy Create a Mew Library

Create

" anew librany and a logical mapping to it

' 5 new libram dnly [ho mapping)

" amapto an existing lioran

Library: ilpm

[ j Browss

Ok | Carncel

Figure 7 a new linrary only (no mapping) Window

LPM Directory Ipm_component Source VHDL File Ipm_component
Modeling  Source VHDL File  ModelSim Compile

MAX+plus I <MAX+plus I >\lpmsim Directory 220pack.vhd,
220model.vhd Ipm_component  Source Code
Quartus  <Quartus >\eda\sim_lib Directory Source
Code
ModelSim Top Menu Design - Compile... 220pack.vhd, 220model.vhd  Compile
220pack.vhd Compile 220model.vhd  Compile

8 . 8 Compile Button Source Code 1987

VHDL Version Coding Default Option.. Button 9
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= AN |y lpmsim =] ﬁ!

7] 22Cmodely

] 220modelvhd

] 220pack vhd

Iz O SN |"220pack, vhd™ "220model, vhd” Campile
OH AT |HOL Files (=, vi=, li= vhdi= vhoi hdl) =] Done

Edit Source |

Figure 8 Compile HDL Source Files Window

Cornpiler Options
[ Used 5_33 Language Suntax [ Disable loading Mmessages
[T Dot put debugaing infadien ibran T Show source lines with erars
¥ Use explicit declaratiohs orly
—Check for: —Flag Warmings On:
[T Surthesis IV Unbound compareit
v ital Compliance 17 Process witholt & WAIT staterment
—Optimize for: 7 Null ange
v Stdlogic] 164 IV Mo epace in time literal (&g Bz
¥ \ital ¥ ‘Multiple drivers on unresabved sigrals
(B} Cancel Apply

Figure 9 Compiler Options Window

8 Compile Button Source File Compile
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174 "ModelSim ALTERA b, 3d Altera

File Edit Design “iew Hun Macro Options  Window Help
tw B[ a4 LE R

vizom -reportpragress 300 -work, lprm {0 Acaddmaspluz2/pmsin/220pack, whd} ‘:__!
# Model Technology ModelSim ALTERA woom 5.3d Altera Compiler 200004 b ap 17 2000
# -- Loading pack age standard

# - Loading package std_logic_1164

# -- Compiling package lpm_components

# - Compiling package body lpm_components

# -- Loading package lprm_components

[<Mo Design Loaded> |

L

SO RN

Figure 10 220PACK.VHD File Compile Result Window

I, ModelSim ALTERA 5,3d Altera

File Edit Design Mew Bun Macro Options  Window Help
Sz BB G i ENl

voom -repartprogress 30 -waork lpm D Acad maspluz2/lprmeimd 220madel. vhd}

# Model Technology ModelSim ALTERS woom 5.3d Altera Compiler 2000.04 kay 17 2000
-- Loading package standard

-- Loading package std_logic_ 1164

-- Loading package =td_logic_ arith

-- Loading package std_logic_unsigned

-- Loading package lpm_components

-- Compiling entity lpm__conztant

-- Compiling architecture lpr_syn of lpm_constant

-- Campiling entity lpm_ine:

- Compiling architecture lpr_syn of lpmins

- Compiling entity lprm_and =
- Campiling architecture lpr_sen of lpr_and
- Compiling entity lpr_or

-- Compiling architecture lpm_zpn of lpm:or

— Maranili;a csbibo lmes oar

[¢Fo Design Loaded: |

b B = e e e m e = e e e = e e = e = e = e

e

Figure 11 220MODEL.VHD File Compile Result Window

LPM LIBRARY . ModelSim Top Menu
12 . File &> Change Directory..
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|:;.___1 ‘ModelSim ALTERA 5,3d Altera

Edlt Design  Miew RBun Macro Options  Window Help

Ty v & |
Open ¥ |delvhd} =
Delete » POO0.04 Mae 17 2000

Change Directory, ,,

SEve Transorip

Save Transcrlpt fa=T

‘Clear Transcript

Dptions L3

Jd DifdownA@PLD and EDASSparty smti_lab AL ab3

2 Ci/mywark/modelsimdnst_t -
S CifmyworksmodelsimAcounter
4 CiAmyworkmodelsimmAdp_ram I
5 DiAdownA@PLD and EDAS/Sparty miti_labAprm ! —-/:/-1
Figure 12 Change Directory... Window
ModelSim Top Down Menu Design - Browse Libraries.. . 13 LPM
Library . LPM Library Add Button
14 LPM Library
|5, Library Browser
Show: !.-’-‘-.II Wizihle Libraries _tJ
Library [ Tipe 'I:‘I
apexsk_ver maps to $MODEL_TECH/. faltera/vernlogdapex20k
apex2lke maps to $MODEL_TECH/. faltera/vhdlf apex20ke
apexke_ver maps to $MODEL_TECH/. faltera/vernilog apex20ke
ieEE maps to $MODEL_TECH/. fieee
MODEL TEC e
ztd mapz to $MODEL_TECH/. .-"stu:l
ztd_dewveloperskit mapz to $MODEL_TECH/. /fstd_developerskit
FYNOpEYE maps to $MODEL_TECHA . /synopays
mrilmm rmmmm b FRACIGE]L TETL ! M imrilma TI

Wie | Add | Edit | Delete | Claze |

Figure 13 Library Browser Window
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|5, Create a Mew Library

Create

" anew librany and a logical mapping to it

& new libram only [no rnappitg)

' a3 map to an existing lioran

Library:

b aps tu:u:[D:a’u:ad.-’l'-.dDdeltech_aefaltera.-’vhdla’lpnj Browse. . |

Ok | Carncel

Figure 14 Create a New Library Window

a map to an existing library Browse Button LPM Library
Directory Path . 13

Design - Compile.. Menu test.vhd  Compile

|5, ModelSim ALTERA 5,3d Altera

File Edit Design Mew HRun Macro Options Window Help

S | B3@ | | 0 E.C L=
wiomn -reportprogress 300 -wark waork, {5 Amgwork AmodelsimAdp_ramAtest vhd}
# Model Technology ModelSim ALTERA woom 5.3d Altera Compiler 2000 04 tay 17 2000
-- Loading package standard

-- Loading package std_logic: 1164

-- Loading package [pr_components

-- Compiling entity test

-- Compiling architecture sy of test

-- Loading package std_logic_arith

-- Loading package std_loadic_unzigned

-- Loading package [prm_components

-- Loading package textio

-- Loading entity |prn_ram_dp

11111111111111111111

tadelSim: |

=Rl |

[<Mo Design Loaded>

Figure 15 test.vhd  Compile

15 . test.vhd Functional Simulation
Testbench  VHDL Code . Testbench File

® Page 10



test_dpram_func.vhd

ModelSim Top Down Menu Design > Compile.. test_dpram_func.vhd
File  Compile . Compile Compile HDL Source Files Window
Done Button Compile Menu
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* Test_dpram_func.vhd  Source Code

library ieee;
use ieee.std_logic_1164.all;
use ieee.std_logic_unsigned.all;

--use std.TEXTIO.all;
use ieee.std_logic_TEXTIO.all;

entity test_dpram is
-- port (
- )

end test_dpram;
architecture arch of test_dpram is
constant CYC_TIME : TIME := 50 ns;

component test
port (data : IN STD_LOGIC_VECTOR (7 DOWN 0);

wraddress : IN STD_LOGIC_VECTOR (7 DOWN 0);
rdaddress : IN STD_LOGIC_VECTOR (7 DOWN 0);
wren : IN STD_LOGIC :='1";
clock : IN STD_LOGIC ;
g : OUT STD_LOGIC_VECTOR (7 DOWN 0));

end component;

signal clock, wren : std_logic;
signal datain : std_logic_vector(7 downto 0);
signal waddr, raddr, q : std_logic_vector(7 downto 0);

signal main_clk, reset : std_logic;

signal rd_clk : std_logic;

signal wr_clk : std_logic;

signal cnt_data : std_logic_vector(7 downto 0);

begin

U1: test port map ( data => datain,
wraddress => waddr,
rdaddress => raddr,
wren => wren,
clock => clock,

q=>0q);

wren <="'1";
clock <= main_clk;

main_clk_gen: process
begin
main_clk <="0";
wr_clk <="'0";
wait for CYC_TIME/2;
main_clk <="1";
wr_clk <="1"
wait for CYC_TIME/2;
end process;

rd_clk_gen: process

begin
rd_clk <='0";
wait for CYC_TIME;
rd_clk <="1";
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wait for CYC_TIME;
end process;

Reset_Gen: process
begin
if NOW = 0 ns then
reset <="'0', '1" after 100 ns;
wait for CYC_TIME * 2;
else
wait;
end if;
end process;

CNTDATA_GEN: process(reset, main_clk)
begin
if reset ='0' then
cnt_data <= (others=>'0");
elsif main_clk'event and main_clk="1' then
cnt_data <= cnt_data + '1";
end if;
end process;

-- Data input from the counter value
Din_Gen: process(wr_clk,reset)
begin
if reset ='0' then
datain <= (others=>'0");
elsif wr_clk'event and wr_clk="0" then
datain <= cnt_data;
end if;
end process;

-- Write Address Generation
WADDR_GEN: process(reset,wr_clk)
begin
if reset = '0' then
waddr <= (others=>'0");
elsif wr_clk'event and wr_clk="0" then
waddr <= waddr + '1";
end if;
end process;

-- Read Address Generation
RADDR_GEN: process(reset,rd_clk)
begin
if reset ='0' then
raddr <= (others=>'0");
elsif rd_clk'event and rd_clk="'0' then
raddr <= raddr + '1";
end if;
end process;

end arch;

configuration CONF_TEST_DP_RAM of TEST_DPRAM is
for ARCH
for UL:TEST use entity work.TEST(SYN);
end for;
end for;
end CONF_TEST_DP_RAM;



ModelSim Simulation Design Loading

ModelSim Top Menu Design - Load New Design.. 16

|»y Load Design

Simulator Hesolution: nz —d

Libramny: Ewcnrk. é!

Simulate: !work.conf_test_dp_ram

Browsze, J

Add

Diesighn L ) ) ) Degcription

ezt E ritity
test_dpram E rtity

Load | Exil | Save Settings.- | Cancel

Figure 16 Load New Design Window

Load Button Loading 17

|5, ModelSim ALTERA 5,3d Altera

File Edit Design Mew Hun Macro Cptions Window Help

S BB [ mEEER e

H wzim -t ne wark.conf_test_dp_ram

# Loading D: /cad/Modeltech_asdwin3dZaloem/. . /2td. standard

# Loading D: /cad/Modeltech_aewin3Zaloem/.. Aeee std_logic 1164[body]

# Loading D: /zad/Modetech_aedwin3dZaloem/ .. feee ztd_logic_anthlbody)

# Loading D:/cad/Modetech_as windZaloem/. Aees.std_logic_unzsigned(body]

# Loading D: /cad/Modeltech_asiwindZaloem... /ztd. textio[body)

# Loading D: /cad/Modeltech_aedwindZaloem) . feee ztd_logic_textiolbody]

# Loading D /cad/Modeltech_asdwin32aloemy.. /alteradvhdl/pm.lpm_components(body]
# Loading work, conf_test_dp_ram

# Loading waork, test_dpram(a)

# Loading waork. test{zyn)

# Loading D: /zad/Modelech_asdwin3dZaloem/ . A alteradshdlAprm. pr_ram_dpllpr_son)

VSIM 40 |
[Mow: Ons Delta: D |sim:/test_dpram i
Figure 17 Design  Loading Window
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18 Transcripts Window View Signals <enter>, View Wave <enter>
Waveform Window  Signals Window

|54 ‘ModelSim ALTERA b, 3d Altera

File Edit Design Miew Run Macro Options  Window Help
D BB ] wWIHEEER BT |

WOIM 42 wiew wave .;I
# wave

WSk 43 view zignals

H zignals

WS 44
[Mow: Ons Deltai 0 |sim:test_dpram

S RN i

Figure 18 wave  signal window

Signal Window 19 View - Wave -> Signals in Region
Waveform Window

Signals in D

Eilter  »

L M R TRTHI R ]H]
mair_cll Ll
reset ]
rd_clk ]

war_clk,
cht_data

sime Aest_dpram ek

Figure 19 Signal Window

20 Loading 1000ns Simulation
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|z ModelSim ALTERA 5.3d altera
File: Edit Design Mew HBun Macro  Options  MWindow ' Help

b | BaE@ o =F | mELEIGE S B @ |
WSl 453 run 1000 =
# = wiaming: Initialization file not found!

B Time: O0ng lteration: O Instance: Aestdpramsul Apn_ram_dp_component

WSk 4B |

[Mowi 1l us Deltal 3 [zimiftest _dpram 4

Figure 20 1000ns Simulation Window

Wave Window

A Cursor Zoom  Format  Window

SEE| 42BN K ) QAQe | ElEu

§ /test_dpram/clock |0 (T
ftest_dpram/fwren 1 — 1
Atest_dpram/datain Q0000000
Atest_dpramAwaddr ii]

| /test_dpram/raddr Q0000000

| /test_dpram/q 00000000

est_dpram/main_clk
W /test_dpram/reset
& /test_dpram/rd_clk

0
0
0

. -||||-||-I|-|||| I .- Tl T EEEERN
!<| lrlil [ H ] |

Onsto 474 ns

Figure 21 Functional Simulation Result Window

3. Timing Simulation

Timing Simulation Testbench File

Function Simulation Testbench File  Configuration
. U1 Instance Architecture  \EPF10K30ETC144-3\.

configuration CONF_TEST_DP_RAM of TEST_DPRAM i s
for ARCH
for UL: TEST use entity work. TEST(\ EPF10K30ETC144- 3\);
end for;
end for;
end CONF_TEST DP_RAM

File Name  test_dpram_timing.vhd
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MAX+plus 11 Gate-level VHDL Output Delay Output

MAX+plus 1l test.vhd Project Assign > Device..
EPF10K30ETC144-3

Compile Process Interfaces > VHDL Netlist Writer ~ On Interfacs >
VHDL Netlist Writer Settings.. 22

YHOL Metlist Writer Settings

—WHDL Werzion

i YHDL 1987

—adrite Delay Congtructs Ta

" WHDL Dutput File [.vha]
i SDOF Dutput File [ 2da] Wer 2.1 WITAL)
" 5DF Dutput File [ sda] Wer 1.0

™ Generate Configuration Declaration
[T Truncate Long Hierarchy Paths
[ Flatten Buzes

Cancel |

Figure 22 VHDL Netlist Writer Setting Window

Compile . test.vho test.sdo

test.vho  test.vhd Synthesis ( ) EPF10K30E Device
Place & Route Gate-level VHDL File

test.sdo  Standard Delay Format Net Logic Delay

File Timing Simulation

ModelSim Design > Compile .. testvho  Compile

work library  test.vho . test_dpram_timing.vhd  Compile
Design = Load New Design.. 23, 24
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Simulator Resolution: ns —d

Library: |vork ;! Browss...
Simulate: Iwork.conf_test_dp_ram
Drezign Linit Diezcription =
f_t dp
E dpram_segment_test E ity
dpram_test_11339 E ritity
dpram_test_185 E ity
B dpram_test_26 E ritity
dpram_teszt_344 E ritity
dprarm_test 503 E nitity
dpram_teszt_EEZ E ritity |—
dpram_test_ 821 E nitity
E dpram_test_930 E ritity
ram_zedment _test E rititu '_I
Load | E il | Save Settings. Cancel

Figure 23 Load Design Window

Load Desfgn

|:; Specify an SDF File

SDF Filel Cdmpwwork smodelzimddp_ramdtest sdo Browse.. |

Apply to legiun! Delay Selection fup — |

oK | Cancel

[ Disable SOF wWarnings

T Beduce SDF errors to warnings

Multi-Source Delap  latest —l|

Load | Exit | Sa\.-'e'S'etl'mgs.-.. Cancel

Figure 24 SDF Definition Window
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Add.. Button SDF File Testbench File
Instance Name  Apply to Region Field . OK button Load
Button Loading

Functional Simulation

25  Timing Simulation Waveform

I di‘l LCurace Eoom Fomrnak Window
(SRS pHRELG LoJg o | RO N R

i

< [+ T | ;

OnswBliGEns

Figure 25 Result Waveform Window
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