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(1) BB JABEFF AT & (HDL) i U R T RE 9 TP 4%, 5 BRI SE B R TG 56
OB R BT R R R IR L RAEVEOR . BORTT LU T 2 AR T2 AR Dy REAR B
FORTRCE A B E E H A . M2 TP R FUd i 1 S RE A 6k G A A SE BN A
AR ORI S5 2 5 AT A 2 o8 i AR TP T A9 )i 4 TARBER .

(2) A% . TP BEAZ R T2 Sk T2 W Bt . A B iR i/ f B R T2, JF
&0t T2 UE, BA rT IR PERE . SR 8645 7 B9 I8 XU o % 10 B 45 4 4 I e 1) 42
TS VB R TP PR S AR AT A b O 5 TG A TP A R
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(3) [ BB B TR M AL Z [ (4 TP 4%, BR T 58 R BT A B34, T A%

W 5E LT 1T B LR R PR 0 SCAE R, LA RTL i 3 1 al 5 5 M 32 19 3 U3 52

I 7%

F8 JH P ARl SR PR A T B RN BEA% 2 1]

[P Catalog 8 x|
& LP1 X =
4 g} Installed IP =
4 Library
4 Basic Functions
4 Arithmetic
# LPM_ADD_SUB
# LPM_COMPARE
# LPM_COUNTER
| # LPW_DVIDE =
# LPM_MULT
4 Miscellaneous
# LPM_CLSHIFT
 LPM_CONSTANT
# LPM_DECODE
# LPM_MUX L4
¥ LPM_SHIFTREG
-

E 5-1 LPM Fp 2k £ 5 i

Intel 24 W) LA K3E =07 TP GAEIKPES I P 82 fit TR £
B RE R B, e 13 AR 0] LAy AW 2. 2k 1) LPM
FEINEEAR B (Megafunctions/ LPM) Fl 75 B 52 £ i A /9 1P
HHZR(MEGACORE) , 3% P # H 2 M SE 39 ) fig b
X 43 4 FH 7 i U SEAHA ]

LPM 7 ) R B e & — 26 57 % 5 vy G0 i by st s e, T
PIFE Quartus Prime BT 3CFEH R L il & #% 45 FE AR BT
— O, Bk g T H Y o AR — AR O m H Y, ) dn
Counter .FIFO.RAM %, Altera ¥4t (i 7] 2 ¥t LPM
FIIREBLH AN LPM pR A3 Altera 2% 250 5 T itk
T EL 5 250 f FH 2 2y e AR B A ] Ll F — 28 Altera 5 5E 7
PR T RE B AN £7 fi 4% \DSP Bt \LVDS R % . PLL Hi %% .

WE 32 Tools—>1P Catalog, J1-7E IP Catalog H i A
LPM. 2 Bl Quartus Prime #0225 1) LPM FH2& ., 4n
Bl 5-1 s, R 2 LPM, Bl I i T B ek

5.2 f% =28 IP #%HB) VHDL i& itk A

fith % %% (Flip-Flop) /2 5 BB B3 B9 S AR FAL 0, TR D fild e A 38 0 901 f Al e
W FIZAFAL B 26 4 B4 I T A 24> D il K #3438 B A2 27 47 28 Al mo P 91 4 A 4 (9 7 1
He 1 4-29 AL 4-30 25 BRSO 9 A7 &% M mo 52 91 A 4 45 5 7 — 2 W] LUIE B ER A7 g A9
U ARSI P 90 e A s s AT DECER 81 07 U R AT BTt 25 2R AN 18] 5-2 B

in3t8
21mux
= o
Bin " h ) - B Y b ™ o QUTBUT =" Bout o
instg MULTPLEXER oo
inst_

P 52 T fish S5 4 ) 3 e 91 K A

fiih & #5% (1 AR T g 5 A AF AE A I REZS B, Altera LPM 25 D REASE M vl w5 Fh T RE 45

TE— i I F] — AP S B

W 5-3 fr s, 76 R B - S ABEZCT L o] DU FE Symbol FLTET T . 7F megafunctions —
storage i 1 D)RERI R LPM_DFF 5 MUYJ 68 50 &2 4 19 D fil & 4%

BDF(JFHED S H il A LPM_DFF J5 ., Wi f7 - f S 500 % o & P A e
Properties J5 » 1] Li#E4T LPM_DFF A4 3 HFI S 805 8 & 5-4 FE 5-5 s .
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| Libraries:
| > £3 Project
1 4 [ di/quartusiquartus/quartusfiibraries|
4 [ megafunctions
r &0
> €2 arithmetic
> €3 gates
4 [ storage
! £} att3pram
| £l atdpram
£} altmem_init
¥y altoty
altparallel_flash_loade
altserial_flash_loader
£} altshift_taps LPM_WIDTH [5 Unsigned Integer
£} atsyncram LPM_AVALUE [1IF__|F i
% altufm_i2c LPM_SVALUE JIF_ Tt
. - LPM_DFF |
*y¢ altufm_ L { [eset P
3 altufm_parallel | shiftin
g attufm_spi — shiften shifiout |—
£} dcfifo datal] all—
& pm_ar -
] I.:r'r'l:ff — enable
— sconst
£} Ipm_fifo ser
£ Ipm_fifo_dc ——aconst  aclr
£} Ipm_latch inst3 |
v ™ e

B 5-3  JRIEE A DT LPM_DFF

B smbciropeies
Ports | Parameter | Format
Name Alias  Inversion Status Direction Hide Alias
1 aclr aclr None Used | INPUT No
2 aconst aconst | None Used INPUT No
3 aset aset None Used | INPUT No
4 clock clock  None Used INPUT Yes
5 data[LPM_WIDTH-1..0] | data[] |None Used | INPUT No
6 enable enable None Used INPUT No
7 q[LPM_WIDTH-1..0] all None Used OUTPUT No
8 sclr sclr None Used | INPUT No
9 sconst sconst | None Used | INPUT No
10 shiften shiften | None Used | INPUT No
11 shiftin shiftin | None Used | INPUT No
12 shiftout shiftout | None Used OUTPUT | No
13 sset sset Mone Used INPUT No
(o< ]

& 5-4 LPM_DFF i 1 &
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T Symbol Properties

Value Type Description
! Width of VO, any integer > 0

2 LPM_AVA. . Unsigned value associated with the aset port
3 LPM_SVA_ .. Unsigned value associated with the sset port
4 <NEW=

E 5-5 LPM_DFF ¥ X E

FI T 5-4 J 7 BUIE % s 11 A8 R 2538 & Ol FH SO 4 A, W] DL 22 LPM_DFF 19 3
1, DT e A N Y D RE AT AL JE R . &1 5-5 TR I S50, v LB E D il & # 1 ECRT )
LEEIE

# it MegaWizard Plug-In Manager [F] ¥ 7] DL k47 D fih & 28 & i1, 7E MegaWizard
Plug-In Manager H, %A LPM_DFF, i j&fi % A LPM_SHIFTREG, 7 IP Catalog £%H
i A LPM_SHIFTREG, Jf: #if; . 3 i Save IP Variation %% HE, W&l 5-6 7~ 264830
M4 VHDL, Jffy 4 8 LPM_SHIFTREGI1, & J5 #di OK, T JF MegaWizard Plug-In
Manager S0,

»
&k Save IP Variation

IP variation file name:

D:/quartus/quartus/LPM_SHIFTREG1 ()

Cancel

“ ;

IP variation file type
@ WVHDL

©) Verilog

B 5-6  fil & %% b H % i ——LPM_SHIFTREG

TEE 5-7 FIE 5-8 it s 80 B 00 , 7] LLX LPM_SHIFTREG #4745 F &8 1 15 B X
B E T IATHR T o PSR Shit, R NG 5 9 D filk kA% 5 AL AF AR . 3 Ab
A K i 11 ) R R A s TG AR AT R A i L R 2 S A e 1 TR

lb# LPM_DFF #1 LPM_SHIFTREG W] LLFE #], =3 280 A Dy 5 AH [  XF b 43 A o] DA
S A 45 A 3 1 B S RE RN ] 5 35 . LPM_SHIFTREG f9 H Al % & ] 5% BUER A &
2] DL Sz PAE I LPM_SHIFTREG IIRE.

H5H) 5.1 Frx VHDL AU XF =4 /9 5 7 LPM_SHIFTREG #4798 F L n A y= 455
4 7 m P A AR A R D RE .

[%] 5.1 ¥/ LPM_SHIFTREG 58 M m JF71 ,

LIBRARY ieeeg;
USE ieee. std_logic_1164.all;

ENTITY myShift5Reg IS
port(clk : in std_logic;
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: MegaAWiz:rd Iilug-ln l;lanager [page 1 of 4m = ‘ W
'Z) LPM_SHIFTREG

~

Optional Inputs

B R e R
LPM _SHIFTREG1 Y i ey

leftshif] [ Match project/default

How wide should the 'q’ outputbusbe? 5 v bits
Which direction do you want the registers to shift?
@ Left
© Right

Which outputs do you want (select at least one)?
Data output
Serial shift data output

Do you want any optional inputs?

Clock Enable input
Serial shift data input
Parallel data input (load)
I Resource Usage I
st [Lconcel ][ <gack |[ next> [ emsh |

¥ 5-7 LPM_SHIFTREG Z¥i% & (1)

- - - & - 3
et oo e

'Z) LPM_SHIFTREG

LPM SHIFTREG1 Do you want any optional inputs?

it =hif Synchronous inputs Asynchronous inputs
Clear Clear
[ Load [] Load
Set Set
@ Settoall 1's @ Settoall 1's

I Resource Usage

(ot | [ | [ | [ ] |

[ 5-8 LPM_SHIFTREG %1% & (2)
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gout : buffer STD_LOGIC_VECTOR(O to 4);
dout: out std_logic );

END myShift5Reg;

ARCHITECTURE rtl OF myShift5Reg IS

COMPONENT LPM_SHIFTREGL IS

PORT
(
clock : IN STD LOGIC ;
shiftin : IN STD_LOGIC ;
q : OUT STD_LOGIC_VECTOR (0 to 4);
shiftout : OUT STD_LOGIC

)i
END COMPONENT,
begin

mySReg_inst : LPM_SHIFTREG1 PORT MAP (

clock => clk,

shiftin => not (gout(0) xor gout(2)),
q => gout,

shiftout => dout

)i
end rtl;

5.3 1¥fi#2% IP #% 8 VHDL i& itk A

fEfi % & FPGA & it th % A 3 2 —, 036 RAM, ROM 4§, 0] D id i B2 i
(Template) fR PR 45 i 58 2 AL, W] 5. 2 25 WY f A F1 10 RAM AR RS i 2 3 5o 3
Edit—~>Insert Template 381579,

[%15.2] 0 RAM AR,

library ieee;
use ieee. std_logic_1164.all;

entity single port ram is
generic
( DATA WIDTH : natural := 8;
ADDR_WIDTH : natural := 6
)

port
( clk ¢ in std_logic;
addr : in natural range O to 2 ** ADDR_WIDTH — 1;
data : in std_logic_vector((DATA_WIDTH - 1) downto 0);
we : in std_logic = '1';
q : out std_logic_vector((DATA_WIDTH - 1) downto 0)

)i
end entity;

architecture rtl of single_port_ram is
——Build a 2 - D array type for the RAM
subtype word t is std logic_ vector((DATA WIDTH- 1) downto 0);
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type memory_t is array(2 *x* ADDR_WIDTH — 1 downto 0) of word_t;
—— Declare the RAM signal.

signal ram : memory_t;

—— Register to hold the address

signal addr_reg : natural range 0 to 2 ** ADDR_WIDTH-1;

begin

process(clk)

begin

if(rising edge(clk)) then
if(we = 'l') then

ram(addr) <= data;

end if;
—— Register the address for reading
addr reg <= addr;

end if;

end process;

g <= ram(addr reg);
end rtl;
TR DES % s mk iy S & kit 45 il it MegaWizard Plug-In Manager
PEAT A RAM B0 1 72
i 2 3 H Tools—>IPCatalog, 7E IPCatalog 1 H14i A RAM, 8K J5 2391 i A5G 19 TP #% . 7%
X B RAM: 1-PORT, 3 Wk i A Q& 5-6 Fi i i . %01 & 88 VHDL. 5 A
SO R G Bt OK 41 Ak i A B 5-9 B & 5-11 T 1) S 800 & 1

% MegaWizard Plug-In Manager [page 1 c:f—GJ - m

[ o [ooomeraon

> Read During Write Option 2 Mem Init

Currently selected device family: lcydonev—v\

[¥] Match project/default

How wide should the ‘g’ output bus be? 4 ~ bits
How many 4-bit words of memory? 64 v words

Note: You could enter arbitrary values for width and depth
What should the memory block type be?

@ Auto ©) MLAB © M10K
M-RAM @ LCs W
Set the maximum block depth to Auto~ ~  words

What docking method would you like to use?

| © Single dock

() Dual dock: use separate 'input’ and 'output’ docks

Resource Usage

[ | (] [ | (o |
| |

B 5-9 B RAM Bk py S5 E (D
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% MegaWizard Plug-In Mana;er [page 2 of 6] m

"Z) RAM: 1-PORT

> Read During Write Option > Mem Init

Which ports should be registered?
‘data’ and ‘wren' input ports
‘address' input port

'q’output port

gbck

Blook fype: AUTO Create one dock enable signal for each dock signal.

Note: All registered ports are controlled by the More Options...
enable signal(s)

[] create byte enable for port A
What is the width of a byte for byte enables? | 8 ~ | bits

Create an 'adr’ asynchronous dear for
the registered ports

Create a 'rden’ read enable signal

[ [ | (<o | [0 | [0 |

!¥'u
K 5-10  Huum 0 RAM BEH S 8 & (2)

PN DES B30 S &d 6 7F 4 BRI & 64 4> dbic B4 A, 76 8] 5-9 501 Hh i & A7
45 it 64words KU 98 B Abit, iy A (0 HAH [A] B 45 141 5-10 U ik B T RE LA
FEAR AT I SR S5 AR S B s 768 5-11 H ] LU4E & RAM B0 16 9 245 . 33 L 08 FH i
PRI R A S sbox. mif s W) iR 16 S i Ak it 72 2 BRI 5-12 FIEl 5-13 B,

% MegaWizard Plug-In Mana;er [page 4 of 6] m

> Regs/Clken/Byte Enable/Adrs > Read During Write Option

Widths/Blk Type/Clks

Do you want to specify the initial content of the memory?
() No, leave it blank

O Initialize memory content data to XX..X on
power-up in simulation

@ Yes, use this file for the memory content data

(You can use a Hexadecmal (Intel-format) File [.hex] or a Memory
Initialization File [.mif])

Block type: AUTO

Browse...

File name:  sbox.mif

The initial content file should conform to which port's
dimensions? EORT_A ‘

I Allow In-System Memory Content Editor to capture and
U update content independently of the system dock
The 'Instance ID' of this RAM is: NONE |

(o | [ | [0 | [ |

B 5-11 B0 RAM Bide i S 50% 5 (3)
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TS Ve B SO S PR B SO L ¥E#E Memory Initialization File, 76 41l 5-12 Fr 78 3
G AE B AR E RO RN BT OK 3415, v DA AE LN & 5-13 FF 78 mif SCH 4%
A K DES B9 S &8 SRS R AERI AT,

Addr +0 +1 +2 +3 +4 +5 +6 +7  ASCI

o 15 1 8 14 6 1 |3 4

8 9 7 2 13 12 0 5 10

16 3 13 4 7 15 2 8 14

Number of Words & Word Size g 24 12 0 1 0 & 9 11 5
Number of words: 64 32 0 14 7 1 10 4 13 (1 .
Word size: 4 05 (8 (12 (6 |9 |3 |2 |15 BN

[ OK ] I Cancel l [ Help ] 43 13 8 10 1 3 15 4 2 =
6 11 6 7 12 0 5 14 9 ..
Kl 5-12 NAEMRASUE AR E & 5-13  NAERI IR AL SC 1 A 25 4 4

TR ER AN RAM #BH sz 80D, 7] A& 3], RamTest_SBox il i3 ]k Altera P8
R altsyncram, 88 5 #5470 1 Bd B S B AY .

LIBRARY ieee;
USE ieee. std_logic_1164.all;

LIBRARY altera_mf;
USE altera mf.all;

ENTITY RamTest_SBox IS

PORT

(
address : IN STD_LOGIC_VECTOR (5 DOWNTO 0);
clock : IN STD_LOGIC := '1';
data : IN STD_LOGIC_VECTOR (3 DOWNTO 0) ;
rden : IN STD_LOGIC := '1';
wren : IN STD_LOGIC ;
q : OUT STD_LOGIC_VECTOR (3 DOWNTO 0)

);

END RamTest_SBox;

ARCHITECTURE SYN OF ramtest sbox IS

SIGNAL sub wire0O: STD LOGIC VECTOR (3 DOWNTO 0);
COMPONENT altsyncram

GENERIC (
clock_enable input_a : STRING;
clock_enable output_a : STRING;
init file : STRING;
intended device_ family : STRING;
lpm_hint : STRING;

lpm_type : STRING;
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nunwords_a : NATURAL;
operation mode : STRING;
outdata_aclr_a : STRING;
outdata reg a : STRING;
power_up_uninitialized : STRING;
read_during write mode port_a : STRING;
widthad a : NATURAL;
width_a : NATURAL;
width byteena a : NATURAL

)i

PORT (

address_a: IN STD LOGIC VECTOR (5 DOWNTO 0);
clock0O: IN STD _LOGIC ;
data_a: IN STD _LOGIC_VECTOR (3 DOWNTO 0);
wren_a: IN STD_LOGIC ;
g _a: OUT STD_LOGIC_VECTOR (3 DOWNTO 0);
rden_a: IN STD_LOGIC

);

END COMPONENT,;

BEGIN
q <= sub wire0(3 DOWNTO 0);

altsyncram component : altsyncram

GENERIC MAP (
clock enable input a => "BYPASS",
clock enable output a => "BYPASS",
init file => "sbox.mif",
intended device family => "Cyclone IV GX",
lpm_hint => "ENABLE RUNTIME MOD = NO",
lpm_type => "altsyncram",
numwords_a => 64,
operation_mode => "SINGLE PORT",
outdata_aclr_a => "NONE",
outdata _reg a => "CLOCK0",
power up_uninitialized => "FALSE",
read_during write _mode_port_a => "NEW_DATA_NO_NBE_READ",
widthad a => 6,
width a =>4,
width_byteena a =>1

)

PORT MAP (
address_a => address,
clock0 => clock,
data_a => data,
wren_a => wren,
rden_a => rden,
q a => sub wire0

)

END SYN;
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XA SRR T AT 5 SR 5 G S DU T R AT 05 B, 491 5.3 24 g 0 g 461 1 30 3 0T 52
PEBERH BB L 1215 5 rden TR ZAT AL, I FLAEIZ IR B 1 FH U 0L 45 H b kb 2500 L DT 52 K S
BN IR I

[5]5.3] JETIEfEes IP A9 DES Bk S & 523 i 07 23t 4]

LIBRARY ieee;
USE ieee. std_logic_1164.all;
USE ieee. std_logic_unsigned.all;

ENTITY RamTest SBox vhd tst IS

END RamTest SBox vhd tst;

ARCHITECTURE RamTest SBox arch OF RamTest SBox vhd tst IS
SIGNAL address : STD_LOGIC_VECTOR(5 DOWNTO 0) := "000000";
SIGNAL clock : STD_LOGIC := '0';

SIGNAL data : STD LOGIC VECTOR(3 DOWNTO 0);

SIGNAL g : STD_LOGIC_VECTOR(3 DOWNTO 0);

SIGNAL rden : STD LOGIC := 'l'; —— S IRAAR
SIGNAL wren : STD LOGIC := '0'; Sl Ny =
COMPONENT RamTest_SBox

PORT (

address : IN STD _LOGIC_ VECTOR(5 DOWNTO 0);
clock : IN STD_LOGIC;
data : IN STD_LOGIC_VECTOR(3 DOWNTO 0);
q : OUT STD_LOGIC_VECTOR(3 DOWNTO 0);
rden : IN STD_LOGIC;
wren : IN STD LOGIC
);
END COMPONENT;

BEGIN
il : RamTest SBox
PORT MAP (

address => address,
clock => clock,
data => data,
q=>q,

rden => rden,

wren => wren

);

always : PROCESS (clock) —— B REUT 4A s hE B 1 S
BEGIN
if falling edge(clock) then
if (address = "11111") then address <= "00000";
else address < = address + "00001";
end if;
end if;

END PROCESS always;

CLOCK_Pro : PROCESS —— PR PEET BN 5 5, JE Y 20ns
BEGIN
wait for 10 ns; clock <= not clock;
END PROCESS CLOCK_Pro;
END RamTest_SBox_arch;
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BT BRI ] 8 i ModelSim #4705 5. 45 2 B 5-14 Bros 5 B0 . an &l i
71 MU ATE IR U S A A B AE T U LA 0 TR A B TR B R R . [
data 3§ W R 206 2 R K 01 b B0 45 iz M5 5 B B R . %15 52 11 RAM B A
EHE . h THEES wren 154505 0, N IL A HIEH A RAM i,

r_vhd_tst/add...
r_vhd_tst/dock
_vhd_tst/data

B 5-14 T RAM 765 4% IP 1Y) DES &1t S & 15 BB

RS L Y S AR 0E R 1A BHE 1Y L S AT LUK BRI B ROM SEEE, ]
DIl i wren Fl data 3 1 XF S & N & FE47 8 80, AT DL ZEAR R B Bk,

5.4 i+ IP #83 VHDL & itk A

Intel ZEAR Z A5 19 FPGA ith i i # 82 1L A 4 FBI0RH B0 ri, 2% . ok 52 IR 5 1 i 75 22 b it
Big A il Quartus I 303 Quartus Prime #0409 2 BB B H FE vh 19 PLL B8k n] DIAR
L MR FPGA R b i SAH R e 5. T 18 A ALTPLL B8 i1 2 5000 B RS2 461 £k X 43
MR EE TP %1 VHDL B #4741,

78 IPCatalog #:H ¥ A PLL 8i# ALTPLL,#RJ57E Library s 8idi ALTPLL, 7 5t i1}
B4 &l 5-15 Fr/R B Save IP Variation FH1H , 4 VHDL /E R G EE 09 & 1+ SCIFE 5 5 i
SR 4 mypll, Bdy OK #e4 )5 vE AR 5-16 FF 7R B X E HE L 76 3% B X # A 4b inclko
B PLL () TAEBL 47 5 & L O i A% 8 100MHz, T AE#E X R A normal
Ko AR TR BRSNS, AR TAEB R, Altera & {4 347 PUFp T
PERE: normal B2 PLL % A SIS 1/0 BT 09 4 AW 80 25 A7 45 AHOCHK 5 zero delay
buffer 20, PLL (% A 51 BIA PLL (% 5| B9 8 B AH JC I, 3 5 PLL A 98 42, 2135 W
HUEVIERT ; External feedback #2520, PLL B4 A G| JIAT PLL () 525t 5 |10 A& B A SCHK ; no
compensation B, AN X PLL A% A 5| i 2517 ZE i 2 M,

\_a Save IP Variatiol
IP variation file name:
D:/quartus/quartus/project/mypllimypll E]
IP variation file type

@ VHDL

@) Verilog

F5-15 AU Y S HU B He— B3 PLL

SR ALTPLL o] DA E 9 A a4, 330 B ANCA P 9 4 g oE 4. c0 A 1. 49
S E N 300MHz 1 75MHz, (& 5-17 F1E 5-18 Frzn . 3% B A I b gy t0 000 R 40 2 LA 8
Te K 1 FnB A 7 1 5 4R Lt AT LR BE i A T A 4P A5 R (Requested Setting) o
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tput A Summary
ET e Rl
> Bandwidth/SS > Cle itchover
Currently selected device family: Lcydone IVE vJ
mypll e
VP Match project/defauit
pnck0 | - w0 frequency: 100.000 MHz ﬁ EEE R
reset | operation Mode: Normal lock i
General
Which device speed grade will you be using?
Cyclone IV E . -
[] use military temperature range devices only
Whatis the frequency of the indko input? 100.000 ez ]
[] set up PLL in LVDS mode Data rate: |Not Available Mbps
PLL Type
Which PLL type will you be using?
Fast PLL Enhanced PLL @ Select the PLL type automatically
Operation Mode
How will the PLL outputs be generated?
@ Use the feedback path inside the PLL
@ In normal mode
() In source-synchronous compensation Mode
@) In zero delay buffer mode
[] Connect the fbomimic port (bidirectional)
(© With no compensation
| Create an 'fbin’ input for an external feedback (External Feedback Mode)
Which output dock wil be compensated for?
Il

B 5-16 ZEfbfith ALTPLL 092505 &

Zp ALTPLL

Parameter PLL Output
. ettings Reconfiguration E‘ Clocks

c0 - Core/External Output Clock
mypll Able to implement the requested PLL
[¥] Use this dock
r:; inclkO frequency: 100.000 MHz ?1)‘ Clock Tap Settings Requested Settings Actual Settings |
Operation Mode: Normal
locked © Enter output dock frequency: 300.00000000 |MHz ~ 300.000000
@ Enter output dock = .
s 3
Clock multiplication factor
= Clock division factor 1 = 1
yclone IV E
Clock phase shift 0.00 [2] |dea »| o000
Clock duty cyde (%) 5000 [ 5000
Description Val. ~
Note: The displayed internal settings of the Primary dock VCO frequency (MHz) 6. m
PLL is recommended for use by advanced Modulus for M counter 6
users only PRI SPPR .
< i »
Per Clock Feasibility Indicators
0 ¢l 2 3 4

5-17  ZHk#FiEe ALTPLL 93 5% & -c0
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c1 - Core/External Output Clock
mypll Able to implement the requested PLL

Use this dock
inclk0 - o amnn =% Clock Tap Settings
incl ncy: 100.000 M pr Requested Settings Actual Settings

locked (©) Enter output dock frequency: 75.00000000 MHz ~ 75.000000
@ Enter output dock parameters:
Clock multiplication factor 3

&) 3
Clock division factor 4 @ 4
Clock phase shift 0.00 + 0.00

Clock duty cyde (%) 50.00 = 50.00
Description Val. 4
|
Note: The displayed internal settings of the Priewry clock VOO frequency (M) 6.0
PLL is recommended for use by advanced Modulus for M counter 6 |5
users only 7 \*‘ :
Per Clock Feasibility Indicators

@ ¢l 2 a3 4

[ ] [ ] [0 ] [ |

K 5-18 S fb#idk ALTPLL (3 501% &l

I b A e ) JFC A 35 4 SR BN B B, T 4 T A IR 0 A R A 0 L T LAAS B A
Kl 5-19 B s 5 .

[# 5-19  SiAF PLL 45 H 45 51

SrHTIEL 5-19 JER 45 BT o inelko &4 A B 8045 5 B b 2 10000ps , B 43
R 100MHz; c0 fil ol 255, =B E SR S2 0 1 1 MeteEs. KT
7~ sinelk0 Zead 1 ASIHER JE S . co P I T 3 ASIH R JE 37, B co i 03 )& inclko Y 3
i, B 300MHz, F4rH7 c1 Fl cO YR REYE AT LLE I, o1 YA JE c0 /Y 1/4, BF 75MHz,
FF LAl s 0y P a4 A R S ALTPLL W3 — 20, PLL #iTIE# .

5.5 EZHHIKIP #%# VHDL i&it A

Quartus Prime # {4 ()Z B0A0 AR B PE X328 3 B0 Y TP B e A7 AR G 19 2 15 3 I B9 Bl
EEEA X B, FHEAKE LPM_ADD SUB B35 it — 4> 7 80 8 o ik #8 . Xf
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BB 1P B VHDL B3 47 F 8aA44 ,

£ 1P Catalog #2 ¥ A LPM_ADD_SUB.,7E Library f1i%#% LPM_ADD_SUB Jf X,
#iih Save IP Variation FHT , WAl 5-20 7R, £ VHDL 188 818 19 3% 7 SO 5 18
H SO 44 R adder, Hids OK #2415 #F A Q& 5-21 Ff 7 (09 % 36 4iE b%ﬁ/\ﬁﬁ‘ﬂ@fim
g 8bit, HEE PR INvE e ;s B Next #2481, 3 A 5-22 B 7% XFHEHE A DA B B9 28 80, 3%
BRIAE 152 B A BRAE RO AT A8 AT 5 8. PR i Next #4176 K 5-23 TR X 3G #E #a
FE A TEAV i A g I A7 o 1 0 . SR L FE TR 5-24 TUIRR LR B ROK R S5 i 28

A BRIA B E AR .
|k Save IP Variation ..
IP variation file name:
:

D:/quartus/quartus/project/adder/adder E]

IP variation file type

@ VHDL

©) Verilog

Kl 5-20  GIEEHTH S HAL — @ B L LPM_ADD_SUB

“:'1' Pipelining

Currently selected device family: iCydone v - ]

| dataa[7..0] Match project/default

| datab[7..0]

How wide should the ‘dataa’ and 'datab’ input buses be? g ~ bits

Which operating mode do you want for the adder fsubtractor?

@ Addition only

(@) Subtraction only

(7) Create an 'add_sub' input port to allow me to do both (1 adds; 0 subtracts)

B 5-21 Z¥uib#isk LPM_ADD SUB B & 50i% & (D)

LLmTE'FKEﬁ?UEﬁH%%‘%F AT LB AR B A VHDL SCHF L SR 5 90 5 W) 5. 4 BT R /0
WA, R ModelSim #4705 5, 7] LIAS 2 a1 5-25 Br7s 945 H 45
(41 5. 4] ﬁuizi%%{muﬁtﬁﬁmo

LIBRARY ieeeg;
USE ieee. std_logic_1164.all;

ENTITY adder_vhd_tst IS
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Pipelining

Is the 'dataa’ or 'datab’ input bus value a constant?

@) No, both values vary
©) Yes, dataa = |0 ] [Dec V]
@) Yes, datab = |0 ] [Dec v]

Which type of addition/subtraction do you want?
@ Unsigned
© Signed

B 5-22  Z¥uib#isk LPM_ADD_SUB B & 5% & (1)

Pipelining

Do you want any optional inputs or outputs?
Input:
Create a carry input

Outputs:
Create a carry output

Create an overflow output

B 5-23 Z¥ib#iik LPM_ADD_SUB B & 5% & (2)

Do you want to pipeline the function?
@ No
@) Yes, I want an output latency of |0

[] create an asynchronous Clear input

[] create a Clock Enable input

# 5-24 Z¥ib#Es LPM_ADD SUB 12 5% & (3)
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END adder_vhd_tst;
ARCHITECTURE adder arch OF adder vhd tst IS

SIGNAL cin : STD LOGIC;
SIGNAL cout : STD_LOGIC;
SIGNAL dataa : STD_LOGIC_VECTOR(7 DOWNTO 0)
SIGNAL datab : STD LOGIC_VECTOR(7 DOWNTO 0)
SIGNAL result : STD LOGIC VECTOR(7 DOWNTO O
COMPONENT adder
PORT (
cin : IN STD LOGIC,;
cout : OUT STD_LOGIC;
dataa : IN STD LOGIC_ VECTOR(7 DOWNTO 0);
datab : IN STD_LOGIC_VECTOR(7 DOWNTO 0);
result : OUT STD_LOGIC_VECTOR(7 DOWNTO 0)
)
END COMPONENT,

’

):

BEGIN
il : adder
PORT MAP (

—— list connections between master ports and signals
cin => cin,
cout => cout,
dataa => dataa,
datab => datab,
result => result
)i
init : PROCESS
—— variable declarations
BEGIN
—— code that executes only once
wait for 1 ns; cin<= '0'; dataa <= x"3f"; datab<= x"57"; —— Z¢fF 1ns J5 5 iE A %k
wait for 1 ns; cin<= 'l'; dataa<= x"7f"; datab<= x"57";
wait for 1 ns; cin<= '0'; dataa <= x"9a"; datab<= x"85";
wait for 1 ns; cin<= 'l'; dataa <= x"97"; datab<= x"68";
WAIT;
END PROCESS init;
END adder_arch;

& 5-25 45 7 F R I R ] 5 005 T o IR BSOHE O A 1 21 6058 202 el 10 4 op
HOESERE T Ins 5 A 4 AT ROBE L 3X — BN ) A B D IR 8 Bt ABE 180 X, ik B 45
H 0B SR L B — N R Y 8 LA g L B oR o oS el . AN T LUE L TR
1000ps Ab . g ABUHE A . PENIAL 0, %L dataa A1 datab 4351 J& 0x3F Fl 0x57, 45 3R result
0x86, JENE 4 0. Z 5 7E 2000ps . 3000ps,4000ps &b, [l % i A KG9 28 46 , i Hh &5 52 4
AE AR A 4047 AT A A AT A TR T A R IR .



g5 HTIPHET [P 141

Now ()00 ps
Cursor 1

Pl 5-25  Jinik s 07 ELA R



