Dr.Bob Davidov

WUnterpauuns VHDL (a3bik onncanua annapatHbix cpeacts) u Simulink
moaenen

Iens pabomwr: ocBOCHUE IPABIIT MOJICTUPOBAHMSI CUCTEM C 0OBEKTaMH Pa3HOTO THIIA.

3aoaua pabomur. nocrpoeHue quHaMudeckoi moaenu Brrodatomieir VHDL (Verilog) u Simulink

0OBEKTHI.

Ilpubopvr u npunaonexcnocmu. ITlepcoHaANbHBIM KOMIbBIOTEp ¢ Kommuisitopom Verilog u
WurerpupoBannas cpena MatJIAB ¢ Simulink.

BBEJEHHUE

Jl1is omricaHus U TIOCTPOSHUS IEKTPOHHBIX YCTPOUCTB MCIIOIB3YETCS MHOXKECTBO SI3BIKOB, CPEIU
uux u s36ik VHDL. MatJIAB no3Bonsier 00benuuuTh “nHOpoaHbIe” VHDL Momenu 31eKTpoHHBIX
YCTPOMCTB U COOCTBEHHBIC CpejcTBa MojeiaupoBanus Simulink, urto mo3BossieT pemiath 3agadu

MO/JIENIMPOBAHUS U CUHTE3a UHTETPUPOBAHHBIX CUCTEM, HAIIPUMED, UL LEJIEH YIIPABIICHHUS.

OBIIUE CBEJIEHUA

Crenenp wunHTerpaiuu coBpeMeHHbix CBUC — «Cucrem nHa kpucramie» (CuK) mocruraer
HECKOJIBKUX JAECATKOB MUJUIMOHOB BeHTWieH Ha kpuctaie. CBUC conepkar nporpaMMupyeMble
MIPOIIECCOPHBIE S/Ipa, CIIEHUANIN3UPOBAHHBIE JIOTHYECKUE OJOKU, MOIYIIU MaMATH, HHTep(heHCHbIE
U niepudepuitHbpIe YCTPOKUCTBA, AaHATIOTOBBIE M aHAJIOTO-LU(POBBIE CXEMBI.

Jlns peanuzanuu MOJHOTO Lukia npoekrtupoBanus CHK umcmomb3yercst ompeneneHHbI HaOOp
MIPOTPAaMMHBIX MPOIYKTOB U S3bIKOB MPOTPAMMHUPOBAHMS CIIOCOOHBIX OMHCHIBATH IMapauIeIbHO
IIPOTEKAIOIIHUE BO BPEMEHH NPOLECCHI, MOICPKUBATh MHOKECTBO CTHIIEH ONMCAHUS allaparypbl
U MHXKEHEpHbIX npuioxeHuil. Ha Puc. 1 npuBenens! ocHoBHbIE ATanbl npoektupoBanus CHK u
pas3UYHbIE S3BIKU U CPEICTBA pa3pabOTKH, UCTIONIb3YeMbIE ISl BHIIOJIHEHHUS 3TUX ITAIOB.



T3/Pazpaborra

cneund koM

ApxuTeKTYpHO-

QNTOPHTMMHECKOE
NPOEKTMPOBOHKE

MNporpammHoe NPoEKTUPOBaHME
Ar'lf'lﬂpﬂ:H(}E‘.‘ H.{}ﬂ,e!lhdpc}ﬂ-ﬂ HE

C/C++

MNosegenyeckoe
MOOENMPOBAHKE SystemC

OYHKLUMOHANLHOR
BEPHPUKOUKWA

TecTuposaHue System
- Verilog

RTL-onucanue VHDL
Verilag| |

Noruyeckoe
MOAENUPOBOHHE

CremoTexHuueckoe
NPOEXTHROBOHKWE

Puc. 1. Oransl npoekTrpoBanus «CHUCTEM Ha KPHCTAJJIe» U 00JaCTH MPUMEHEHHUSI COBPEMEHHBIX
CPEICTB U SI3bIKOB MPOrpaMMHUPOBAHUS

S3piku onmcanust anmapatypbl (HDL-s3bIkM) MMEIOT 1BE OCHOBHBIC Pa3HOBUIHOCTH — SI3BIKH
HU3KOTO YPOBHS (QHAJIOTH S3BIKOB ITPOTPAMMHUPOBaHHUsI TUITA acceMOIiepa) U BBICOKOTO YPOBHSI.

SI3BIKM HU3KOTO YPOBHS OJIMKE K amlmapaTHBIM CPEJICTBAaM, BCIEACTBUE YEro MPEICTABISIOT IS
KOMIHMJISTOPOB TMOTEHUIHAIBHBIE BO3MOXXHOCTH CO3JIaHHsI MPOEKTOB C 0o0Jiee BBIMTPHIIIHBIMU
napamerpamu. Ilmatoii 3a 3TO sBIseTcs OOBIYHO KECTKas OPHEHTAIMs Ha ONPEACTICHHYIO

anmaparypy ¥ NpousBojsiyr0 ee ¢upmy. [IpuMepamu TakuX s3bIKOB MOTYT CIIY)KHUTh SI3BIKH
PLDASM (¢pupma Intel), AHDL (dupma Altera) u ABEL (dupma Zilinx).

SI3BIKM BBICOKOTO YPOBHSI MEHEE CBs3aHBI C allapaTHbBIMHM IUIATGOpMaMu U IMO3TOMY Oolee
yHuBepcanbHbl. Cpenu HuX Hanbosee pacrpoctpanens! si3piku VHDL u Verilog.

MartJIAB o6ecnieunBaer coequnenue Simulink u Verilog moaysneit uepes TCP/IPHa ogHoMm wiu
yIIaJICHHBIX KOMITBIOTEPAX.

IMOPAAOK CO3AAHN A MOJIEJIN SIMULINK - VERILOG
1. 3anyctute MatLAB
2. Hactpoiite MaTJIAB Ha paGouyio manky.

3. B pabouem karanore otkpoite (mm co3aaite) moaens ¢ ModelSimosiokoMm, Hampumep,
valve_solenoid_control.mdl



4. Ycranosute ModelSimkomanmoit setupmodelsim (‘PropertyName’, 'PropertyValug'...)
HampuMmep,

>> setupmodelsim
Identify the ModelSim installation to be configdrioer MATLAB and Simulink
Do you want setupmodelsim to locate installed M8ohe executables [y]/n? y
Select a ModelSim installation:
[1] C:\Modeltech_6.0c\win32 ModelSim SE 6.0c
[0] None

>>[1]
Selected Modelsim installation: 1
Previous MATLAB startup file found in this instatlon of ModelSim:
C:\Modeltech_6.0c\win32\..\tc\ModelSimTclFunatgForMATLAB.tcl
Do you want to replace this file [y]/n? y
Modelsim successfully configured for MATLAB andn&ilink

>>y]
5. Jlns 3anycka ModelSimuaGepuTte cnenyronryro komanay k okHe komana MatLAB:
>> vsim('tclstart’, 'do plot.do’,'socketsimulink449)

6. 3anycture Monenb Simulink Ha BeimoTHEHNE

[Mpumeuanue: [{ys mocneayommX 3amyckoB YeTBEPThIA MyHKT (SetupmodelSimysinoaHsTs He
HAJIO.

PEJAKTUPOBAHUS VERILOG ®ANMIIA:

1. 3anycrute ModelSim

2. HactpoiiTe TeKyuyto nanky

3. Otpenaktupyiite *.v daiin, nanpumep, VLV_SC.v

4. Coznaiite VHDL ¢aiin komangoit ModelSim: wrapverilog VLV_SC

YCTAHOBKA BPEMEHHbIX I[TAPAMETPOB

1.Bennunna mara monenupoBanusi (Clock) B8 ModelSim 3anaercs mapamerpom "resolution” B
¢aiine modelsim.ini

2.Yt00b1 ycTaHOBHTH Niepuo ] MozenupoBanus Simulink pasusiii nepuoxy ModelSimreneparopa
(SYS_CLK) menkuutre mo 6moky ModelSim B Simulink moxenun u Beioepure "Clocks" >
"Period"

3.BBoa mapamerpoB MmojenupoBanus Simulink ocyiiectBisiercs B OKHE, TOKa3aHHOM Ha
CIIETYIOLIEM PUCYHKE.



Simulation time

Start time: |m Stop time: |438E|

Solver optionz

Type: | Firned-step ﬂ Solver: | nde3 [Bogacki-Shanping)

Periodic sample time constraint: | nconstrained

KANE]

Fixed-step size [fundamental sample time]: |D.D1

T azking mode for periodic zample times: | SingleT azking

[ Higher pricrity value indicates higher task priority

[ Automatically handle data transfers between tasks

Puc. 2. [Tapamerpsl mogenupoBanus Simulink.

MMOPAAOK BBIITIOJIHEHUSA PABOTbBI

3ananme 1. CoBmectHas padora ModelSIM u Simulink moxyJei
1. B cpene ModelSimcosznaiite ¢aitn, Hanpumep, CNS1.v

/I Design unit: PRED_02_VLV_CTRL
/I Filename: CNS.v

Il

/I Description:

Il

Il Limitations:
Il

/I Author: Bob D

Il Ac Ltd.

Il

/I Simulator: ModelSim 6.0c

/I Version 1.0 by 13th April 2006, original release
I
//CNS = 100/2((1600 - PPO2_SNS)/100)
module CNS( S_CLK, PPO2_SNS, CNS_OUT );

input S_CLK;
input [15:0] PPO2_SNS; // measured PPO2 in mATA
output CNS_OUT;

/lparameter PPO2_SNS = 940;  // range is 940 - 1600
parameter PPO2_SAT = 1600; // max PPO2 in mATA
parameter A = 25600;

reg [7:0]CNS_OUT =0;

reg [9:0] ER; Il range is 0 - 660



reg [2:0] ER_INT; /lrangeis 0 -7
reg [6:0] ER_FRACT; /lrange is 0 - 99
reg [7:0]ER_FRACT_NUM;

reg [14:0] B_SHIFT_1;

reg [13:0] B_SHIFT_2;

reg [14:0] B_SUM,;

always @ (posedge S_CLK)
/finitial
begin
if (PPO2_SNS >= PPO2_SAT)
ER=1;
else
begin
if (PPO2_SNS < 940)
begin
ER = 660;
end
else
ER = PPO2_SAT - PPO2_SNS[13:0];
end

=

$display('"ER = %d %b", ER, ER);
ER_INT =ER/100;
| $display("ER_INT = %d %b", ER_INT, ER_INT);
ER_FRACT =ER - 100"ER_INT;
$display("ER_FRACT = %d %b", ER_FRACT, ER_FRACT);
ER_FRACT_NUM=ER_FRACT*100/39;
$display("ER_FRACT_NUM=%d %b", ER_FRACT_NUM, ER_FRACT_NUM);
B_SHIFT_1=256 << ER_INT;
/I $display("B_SHIFT_1=%d %b", B_SHIFT_1,B_SHIFT_1);
B_SHIFT_2 =ER_FRACT_NUM << ER_INT;
/I $display("B_SHIFT_2=%d %b", B_SHIFT_2, B_SHIFT_2);
B_ SUM=B_SHIFT_1+B_SHIFT_2;
/I $display("B_SUM=%d %b", B_SUM, B_SUM);
CNS_OUT = A/B_SUM,;
| $display("CNS_OUT = %d", CNS_OUT);
end

—~

=

—~

endmodule

2. Komanmoit wrapverilog< CNS1.v >co3naiite 000510uKy (aiina.

-- Module cns VHDL Wrapper
-- Generated by The MathWorks wrapverilog tcl command

-- Generated on: 2006-04-13 01:28:46



LIBRARY IEEE;
USE |EEE .std_logic_1164.all;

ENTITY cns_wrap IS

generic(
PPO2_SAT - integer := 1600;
A : integer := 25600

);

port(
S CLK :in  std_logic;

PPO2_SNS :in  std_logic_vector(15 downto 0);
CNS_OUT :out std_logic_vector(7 downto 0)

)

END cns_wrap;

ARCHITECTURE rtl OF cns_wrap IS

component CNS
generic(
PPO2_SAT - integer := 1600;
A - integer := 25600
)
port(
S CLK :in  std_logic;

PPO2_SNS :in  std_logic_vector(15 downto 0);
CNS_OUT :out std_logic_vector(7 downto 0)
)

end component;

FORALL : cns
USE ENTITY work.cns(ignored);

BEGIN
u_cns: cns
PORT MAP (
S_CLK =>S_CLK,
PPO2_SNS =>PPO2_SNS,
CNS_OUT =>CNS_OUT

)
END ril;

3. 3arpysute MatJIAB.



Configuration Parameters

Select: |
- Salwver
- D ata Import/E xport
- O phimization
[=1- Diaghostics
- Sample Time
- Drata W alidity
- Type Corversion
- Connechivity
- Compatibility
- bdodel Referencing
ardware lmplementation
odel Referencing
eal-Time Workshop
- Comments
- Sumbols
- Custom Code
- Debug
| - Interface

Wy
Iz I

| Y

Simulation time

Hactpoiite Simulink kak moka3zano Huxe.

CNS_TST/Configuration (Active)

Start time: |D.D

| stop time:[1700

Solver optionz

Type: |Fi:-ced-step

- | Solver: |0d83 [Bogacki-Shampine]

Periodic zample time constraint:
Fized-ztep zize [fundamental zample time]:

T azking mode for periodic zample times:

|L|nc:0n3trained

[] Higher priority walue indicates higher task priority

[ Automatically handle data transfers between tasks

(%

%

] [ Cancel

]

Select: |

- Salkver

- O ptirnization
=1~ Diagnostics
-~ Sample Time
- Drata W alidity
- Twpe Conversion
- Connectivity
- Compatibility
- Model Referencing
ardware Implementation
odel Referencing
eal-Time “Workzhop
- Comments
- Swmbolz
- Custom Code
- Diebug
- nterface

i

|A

Load from workzpace

|:| | npuat: |[t, u]

[T Initial state: |H|niria|

Save to workspace

Time:
States:
Chutpuk:

Final states:

OO0

Save optiohs

Limit data points to last: (1000

Format:

|taut

|:-cout

I_l,.lout

i:-cFlnaI

Signal loagina: ||Dg$0ut

Inzpect signal logs when simulation iz pauzed/stopped

| Decimation: |1

gt |

|

J [ Cancel

]

Puc. 3. [Tapametpsl koHpurypanuu Simulink. [Tapamerpsr kondurypamuu Simulink.



Configuration Parameters: CNS_TST/Configuration (Active)

Select: |
- Salwer
- [ata Import/E sport

Diagnosztics
b Sample Time

- D ata v alidity

- Type Conversion

- Connectivity

- Compatibility

- M odel Referencing
- Hardware Implementation
- bModel R eferencing

= Real-Time “orkshop

- Comments

-Symbaols

- Custom Code
-Debug

-lnterface

Simulation and code generation -

Block reduction

Conditional input branch execution

Implement logic signals az boolean data [vs. double]. Signal storage reuze

[ Inline parameters

Configure .

Application lifezpan [da_l,ls]i_ipf

LTode generation

Signals

Enable local block outputs

[ lgnare integer downcasts in folded expressions

Reuse block outputs

Inline mwariant sgnals

Eliminate superfluous temporary wariables [Expresszion folding]

Loop unralling threshaold: i5

Integer and fired-paint

[ Remowve code from floating-paint to integer conversions that wraps out-of-range values

E

|

J[ Cancel J [

Help

I

Apply ]

Select: |

- Salver
- Data lmport/E =port
- Cptimization
- Diagnostics
- 5 ample Time
- D ata W alidity
= Type Conwversion
= Connechivity
- Compatibility
- kodel Referencing

T arget zelection

Syztem target file: |grt.tlc

Language: |C

Drocumentation

[] Gernerate HTHL report

Launch report automatically

Build process

¥

KinFlnss

int16

PPOZ_SNHS

¥

Cnst Intagratar ==0

ADC 16bit

CNS_OUT

WHDL Cosimulation

Puc. 5. Mogens CNS_TST.mdlI

~ Hardware Implementation TLC options:
- kodel R eferencing b akefile configuration
=l Real-Time “Wwarksh
= ??Colrrnn:en;r =hom Generate makefile
- Symbaols Make command: rnake_rtw
- Custom Code Template makefile: grt_default_trnf
- Debug
= Interface B
Generate code anly
b
[ Ok, ] [ Cancel ] [ Help ] [ Apply ]
Puc. 4. [Tapametps! koHpuUrypanuu Simulink.
5. B pabouem karanore nocrpoite moaenib CNS_TST.mdl
Fen
p| 00ENHE00- oDy | gl >
[
- double g
ModelSim. Seopet
ADC 16bit1



6. Hactpoiite 6mox VHDL Cosimulation

‘Function Block Parameters: VHDL Cosimulation

Simulink. and ModelSim Cosirmulation

Cosimulation of hardware components with ModelSim(R], Inputs from Simulink[F] are applied to a ModelSim signal. Outputs from this block are derived from
hardware signals. Specify signal paths by their full hisrarchical name in ModelSim.

Partg Clocks || Timescales i| Conrection || Tel |

Full HDL Hame 1.0 Mode Sample Time Data Type Fraction Length Auta Fil

~<on= wrapsPPOZ. SHS Input HoA Hod Hok

sons wrapsCHS 00T Cutput =1 Inherit Heod
Up |

£ Iiif |

Full HDL Hame I-0 HMode Samnple Time Data Type Fraction Length

|/cns_wrap/PPO2_SNS | |Input \_f| |N/A | |Inherit | |N/A | Update

[ Ok ][ Cancel ][ Help ] Lpply

Function Block Parameters: VHDL Cosimulation

Sirmulink and ModelSin Cosirmulation

Cosirmulation of hardware components with MaodelSim(R ). Inputs from Simulink[R] are applied to a ModelSim signal. Outputs from this block are derived from
hardware signals. Specify signal paths by their full hierarchical name in ModelSim.

 Ports | Clocks | Timescales |i Connection ||_:I'E_|
Full HDL Hame Edge Period
~cn= wrap-sS CLE Falling 2
Up
Dreneen
2l Tl | &
Full HDL Hame Edge Period
!/l:ns_wrap/S_CI.K | |Falling v| |2 | [ Update J

[ Ok ] [ Cancel J [ Help ] Apply




1 Function Block Parameters: VHDL Cosimulation

Simulink and kModelSim Cosimnulation

Coszimulation of hardware components with bModelSim(R ). Inputs from Sinulink[R] are applied to a ModelSim signal. Outputs fram this block are derived from
hardware zignalz. Specify signal paths by their full hierarchical name in ModelSim.

Ports Clocks Timescales | Connection | Tal |

1 zecond in Simulink, corresponds tol‘l ”Tick ~ | in the HDOL simulator

[ % ] [ LCancel ] [ Help ] Spply

LI Function Block Parameters: VHDL Cosimulation \ZI

Simulink. and ModelSim Cozimulation

Cozimulation of hardware components with ModelSim[F ). Inputs fron Simulink[R ] are applied to a ModelSim zignal. Outputs from this block are derived from
hardware signalz. Specify zignal paths by their full hierarchical name in ModelSim.

Pots | Clocks | Timescales | Connestion | Tel |

the HOL simulator i running on this computer

Connection method: !Scu:lzet v

Host name: Ip|-528993dd2e?e |

FPart number or service: !4449 |

[] Show connection info an icon

Connection Mode

(=) Full Simulation

(" Canfirm Interface Only

() Mo Connection

[ Ok ] [ Lancel ] [ Help Apply




1 Function Block Parameters: VHDL Cosimulation

Sirnulitk and ModelSim Cosirmulation

Cozimulation of hardware components with ModelSim[R]. Inputz from Simulink[R] are applied to a ModelSim signal. Outputs from this block are derived from
hardware zignals. Specify signal paths by their full hierarchical name in ModelSim.

Parts Clocks Timescales Connection | Tel |

Pre-sirmulation commmarnds:

echo "Running Simulink Cozimulation block."

Posgt-gimulation commards:

echo "Done’’

[ ak ] [ LCancel ] [ Help Apply

Puc.6. [Tapamerps! QyHKIIMOHATBHOTO OJIOKA.

7. Wucrammpys ModelSims Komananom okae MatJIADB mist ero coBMecTHO#M paboThI ¢
Simulink BeimosiHUTE ClIeAYIOIINI BBOI.
>> setupmodelsim

Do you want setupmodelsimto locate installed Model Sm executables [y] /n? y

Bribepurte “y”

SHlect a Model Sminstallation:
[1] C:\Modeltech_6.0c\win32  ModelSm SE 6.0c
[O] None

Bribepure “1”

Previous MATLAB startup file found in this installation of ModelSm:
C:\Modeltech_6.0c\win32\..\tcl\Model S mTclFunctionsForMATLAB.tcl
Do you want to replacethisfile[y]/n?y

Bribepure “y”

8. 3amycrute ModelSimkomanmoit MatJIAB:
>> ysim('tclstart’, 'do plot.do’,'socketsimulink’, 4449)

9. 3amycrute mdlmoxens Simulink.
10.PaccmoTpuTe crieruduky B3aumoaeiictBus moaenu Simulinku Verilog momysist.

11. loGaBbTe KaHa Mepenadyn JaHHBIX B OOIIYI0 MOJETH



12.TlocTpoiiTe ocumuiorpaMmy nepeiayn JaHHbIX

[Mpumeuanue: Ilocne penakrupoBanus Verilog daiina, OTKOMIHIMPYITE €0 U 3aTEM BBITIOJHUTE
KOMaHIy. Wrapverilog €aMs oTpeJakTHpOBaHHOTO (aiiina>

3amanue 2. [loctpoenne Simulnik Moxean ynpaBjieHnsi KJIamaHoM ¢ HCIOJIb30BaHHEM
MOyJIsl OIMCAHUS ANNAPATYPhI

1. Tlocrpoiite Mosenb ynpasieHus KiarnaHoM B cpeae Simulink kak mokazano Ha pucynke Puc.
7.

Real time clock = 1s

E—b boolean MRESET
SYNC_CLi| .. FEfEEnee S0 H
10 Data type convertion
]
DEFTH
MOMSIM [ E— solenoid-—— |

¥

depth_data o P uint1G

g
S-Funetion ADC 2hit
OZ_F Lo ] d°(;'|’)|e F—DE—D 02_injection
—  uint [—je{FPO2_SENS
LA 1bit o.1lis
ADC 2b
WHDL Cosimulation
. FRa Breathing PPOZ
Breathing
0.05 s
D | Depth
Double click on
the "Breathing loop"
Breathing loop block for more info
BESI 6 L PPOZ_sens

scale

Puc. 7. Ilpumep mozenu verilog — simulink

2.  Otkommmnmpyiite cnenytomuii Verilog daii.

Verilog HDL script

/I Design unit : VALVE_CONTROL
/I Filename: VLV_SC.v

/I Description: valve solenoid control
Il Limitations:
/" Author: BD

/I Simulator: ModelSim 6.0c
/I Version 1.1 by 3 October 2005, original release




/[ timescale 100ms / 10ms

module VLV_SC(SYS_CLK, DEPTH, NRESET, PPO2_SENS, SYNC_CLK, 02_FLOW);

input SYS_CLK, NRESET;

input [15:0] DEPTH; /1 16-bit DAC. Depth resolution = 1m

input [7:0] PPO2_SENS; /1 8-bit ADC of PPO2 sensor

output SYNC_CLK, 02_FLOW;

reg 02_FLOW; // solenoid valve injector control

reg [7:0] PPO2_GOAL; /1 8-hit PPO2 set point (code 255 means PPO2 is 1.6)
// code 112 means PPO2 is 0.7
/I code 191 means PPO2is 1.2

assign SYNC_CLK = SYS_CLK; // control of the MatLAB clock

// Real time clockis 1 s

always @SYS_CLK /1 Simulink lowest clock period is 2 s
if (INRESET )
begin
if DEPTH < 10) // Depthin m
PPO2_GOAL = 112; 110.7 of PPO2
else
PPO2_GOAL = 191; //1.2 of PPO2
if PPO2_SENS < PPO2_GOAL)
02_FLOW =1;
else
02_FLOW=0;
end
else

02 FLOW=0; //solenoid is off

endmodule
3. Cospnaiite o6omnouky Verilog daiina

VHDL wrap

The Simulink connects the verilog compiled data via the VHDL wrap.
The ModelSim command: wrapverilog verilog_file_name.v runs generation of the VHDL file which name is
verilog_file_name_wrap.vhd

The listing of the used VHDL file is following.

-- Module vlv_sc VHDL Wrapper

-- Generated by The MathWorks wrapverilog tcl command

-- Generated on: 2005-10-03 09:34:16




LIBRARY IEEE;
USE IEEE.std_logic_1164.all;

ENTITY viv_sc_wrap IS

port(
SYS_CLK :in std_logic;
DEPTH :in std_logic_vector(15 downto 0);
NRESET :in  std_logic;

PPO2_SENS  :in std_logic_vector(7 downto 0);

SYNC_CLK  :out std_logic;
02_FLOW :out std_logic

)
END vlv_sc_wrap;
ARCHITECTURE rtl OF viv_sc_wrap IS
component VLV_SC

port(
SYS_CLK :in std_logic;

DEPTH :in std_logic_vector(15 downto 0);

NRESET :in std_logic;

PPO2_SENS  :in std_logic_vector(7 downto 0);

SYNC_CLK  :out std_logic;
02_FLOW :out std_logic
);

end component;

FORALL:viv_sc
USE ENTITY work.viv_sc(ignored);

BEGIN
u_vlv_sc: vlv_sc

PORT MAP (

SYS_CLK =>SYS CLK,
DEPTH =>DEPTH,

NRESET => NRESET ,
PPO2_SENS => PPO2_SENS,
SYNC_CLK =>SYNC_CLK,
02_FLOW =>02_FLOW

);
END rtl;

4. Hacrpoiite napaMeTpsl MOAEIHUPOBAHUS.



5. 3amycTuTe MOJEIb.

6. YoOenutech B pabOTOCIIOCOOHOCTH MO/IEIH.

KOHTPOJIBHBIE BOITPOCBI
1. Jlns yero mpeaHa3HAuYCH sI3bIK OMMCAHMS annapaTHeIX cpeacts Verilog?

2. Jlns gero npeanasnaden 6iok “VHDL Cosimulation” mdlmonenu?

3. Kakue 3a1aun MOXKHO perniaTh Mpu moMolnu oobeauHenHoi moaenu Verilog — Simulink?
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