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0100 F = AB F = AlIAB F = AlnABI L
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1101 F—-A+B F=(A+B) A F=(A+B) il
1110 F - A+ B F=(A+B) /A F=C(A+B) JiKL
1111 F = A F=A F = Al



4.2 CPUHRYFASER A

4.2.1. HARZEHEEIL (ALU)

[ %14-1]
LIBRARY IEEE;
USE 1EEE.STD_LOGIC 1164 .ALL;
USE 1EEE.STD LOGIC_UNSIGNED.ALL;
ENTITY ALU181 1S
PORT ( S : IN STD LOGIC_VECTOR(3 DOWNTO O );
A, B : IN STD LOGIC VECTOR(7 DOWNTO 0);
F - OUT STD_LOGIC VECTOR(7 DOWNTO 0);
COUT : OUT STD_LOGIC_VECTOR(3 DOWNTO 0);
M, CN - IN STD LOGIC;
CO, FZ : OUT STD_LOGIC );
END ALU181;
ARCHITECTURE behav OF ALU181 1S
SIGNAL A9, B9, F9 : STD LOGIC VECTOR(8 DOWNTO 0); (#ETF )




BEGIN
A9<='0'&A; BI<='0'&B;
PROCESS(M,CN,A9,B9)
BEGIN
CASE S IS
WHEN ""0000"'=>IF M="0' THEN F9<=A9 + CN  ; ELSE F9<=NOT A9; END IF;
WHEN "0001""=>IF M="0" THEN F9<=(A9 OR B9)+CN; ELSE F9<=NOT(A9 OR B9):
END IF:
WHEN "0010"'=>IF M="0' THEN F9<=(A9 OR (NOT B9))+CN:
ELSE F9<=(NOT A9) AND B9; END IF;
WHEN "0011"=>IF M='0' THEN F9<= ""000000000"-CN :; ELSE F9<='000000000"";
END IF:
WHEN "'0100"'=>IF M="0' THEN F9<=A9+(A9 AND NOT B9)+CN ;
ELSE F9<=NOT (A9 AND B9); END IF;
WHEN *0101"=>IF M="0' THEN F9<=(A9 OR B9)+(A9 AND NOT B9)+CN :
ELSE F9<=NOT B9; END IF;
WHEN "'0110"'=>IF M="0' THEN F9<=A9 -B9 - CN ; ELSE F9<=A9 XOR B9; END IF;
WHEN "0111"'=>IF M='0' THEN F9<=(A9 AND (NOT B9))-CN :
ELSE F9<=A9 AND (NOT B9); END IF;
WHEN "'1000" =>IF M="0' THEN F9<=A9 + (A9 AND B9)+CN;
ELSE F9<=(NOT A9) OR B9;END IF:
WHEN "'1001" =>IF M="0' THEN F9<=A9 + B9 + CN; ELSE F9<=NOT(A9 XOR B9);

(RO



END IF;

WHEN "1010" =>IF M="0" THEN F9<=(A9 OR (NOT B9))+(A9 AND B9)+CN ;
ELSE F9<=B9; END IF;

WHEN "1011" =>IF M='0" THEN F9<=(A9 AND B9)- CN ; ELSE F9<=A9 AND B9;
END IF;

WHEN "'1100" =>IF M='0"' THEN F9<=A9 + A9 + CN; ELSE F9<= ""000000001""; END
IF;

WHEN "1101" =>IF M="'0" THEN F9<=(A9 OR B9)+A9 + CN ;

ELSE F9<=A9 OR (NOT B9); END IF;

WHEN "'1110" =>IF M="'0" THEN F9<=(A9 OR(NOT B9))+A9+CN; ELSE F9<=A9 OR
B9;END IF;

WHEN "1111" =>IF M="'0"' THEN F9<=A9-CN; ELSE F9<=A9 ; END IF;

WHEN OTHERS =>F9<="'000000000"" ;

END CASE;

IF (A9= B9) THEN FZ <="0";END IF;

END PROCESS;

F<=F9(7 DOWNTOO0); CO<=F9(8);

COUT <="0000" WHEN F9(8) ='0" ELSE "0001";

END behav;
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4.2 CPUHRYFASER A

4.2.2 FAREMTEH
[ $5]4-2]
LI1BRARY IEEE;
USE IEEE.STD LOGIC 1164 _ALL;
ENTITY LATCH8 1S
PORT ( GATE : IN STD LOGIC;
DIN - IN STD LOGIC _VECTOR(7 DOWNTO 0);
DOUT : OUT STD LOGIC VECTOR(7 DOWNTO 0) );
END LATCHS;
ARCHITECTURE behav OF LATCH8 1S
BEGIN
PROCESS(GATE, DIN)
BEGIN
IF GATE = "1 THEN DOUT <= DIN ; END IF;
END PROCESS;
END behav;
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4.2 CPUHRYFASER A

4.2.3 BhLaH4

[ 54-3]
Library IEEE;
USE IEEE.STD LOGIC 1164.ALL;
ENTITY SHIFTER IS
PORT (CLK, M, CO:INSTD _LOGIC,;
S :INSTD LOGIC VECTOR(1 DOWNTO 0);
D :INSTD LOGIC VECTOR(7 DOWNTO 0);
QB :OUTSTD _LOGIC VECTOR(7 DOWNTO 0);
CN : OUT STD_LOGIO);
END ENTITY:;
ARCHITECTURE BEHAYV OF SHIFTER IS
SIGNAL ABC :STD LOGIC VECTOR(2 DOWNTO 0);
SIGNAL REG : STD_LOGIC VECTOR(7 DOWNTO 0);
SIGNAL CY :STD LOGIC;

(& RO



BEGIN

PROCESS (CLK,ABC,C0)

BEGIN

IF CLK'EVENT AND CLK ='1' THEN

CASE ABC IS

WHEN "011" =>REG(0)<= C0; REG(7 DOWNTO 1) <= REG(6 DOWNTO 0); CY <=
REG(7):

- AL -- A R

WHEN "010" =>REG(0)<= REG(7);:REG(7 DOWNTO 1)<=REG(6 DOWNTO 0);--{&¥f

Vit 2

WHEN 100" =>REG(7)<= REG(0); REG(6 DOWNTO 0)<=REG(7 DOWNTO 1);--{&
WhH#

WHEN "'101" =>REG(7)<= C0 ; REG(6 DOWNTO 0) <= REG(7 DOWNTO 1); CY <=
REG(0);

- AR AR

WHEN "'110" =>REG(7 DOWNTO 0) <= D(7 DOWNTO 0); - INERE R AL B

WHEN 111" =>REG(7 DOWNTO 0) <= D(7 DOWNTO 0); - INER A AL S

WHEN OTHERS => REG <= REG ; CY <=CY; AR

END CASE;

END IF;

END PROCESS;
ABC <= S & M; QB(7 DOWNTO 0) <= REG(7 DOWNTO 0); CN <= CY:;
END BEHAV:;
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4.2 CPUHRYFASER A

4.2.4 TP Flses 5S8R 1G5
2. TEHIIELBEE T

[4-4]
WIDTH = 8;
DEPTH = 64:

ADDRESS RADIX = HEX;

DATA RADIX = HEX;

CONTENT BEGIN

: FF;

. FE;
FC;
F9;
F5;

A WDNERO

3E - FE;
3F . FF;
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4.2.4 TP Flses 5S8R 1G5
2. TEHIIIEILBEE T
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4.2.4 TP Flses 5S8R 1G5
2. TEHIIIELBEE T
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4.2.4 TP Flses 5S8R 1G5
2. TEHIIIELBEE T

BN dataHEX

| EHE #wEE E80 W TR #EiH

| «FE - = - & QEF Expx @Fe |E L X o=

| HHED) |1 dataHEx

MRS

I:l Program Files
- B SIN_GNT

----- i) dataHEX

P om T cheeTRERA

ol U

dataHEX

el ke ™ P ek s ] e T ke WG S e P

K4-6 sdata. hex XA HICE Bg 42

=¥/ ol | 2R

sdata LKE A 3P
#] SDATA 1 KB BIN 3
SDATA 1KE HEX 30
SDATALST  7KB LST I



4.2 CPUHRYFASER A

4.2.4 PG es SEIEA 7

3. ZEHILPM_ROMIT 4

Nega¥izard Fluag—In Nanager [page |1 E

The Megawizard Plug-ln Manager helps vou create or modify
dezign files that contain custom wanations of megafunchions.

Which achion do wou want bo perfu:urm’r'

{ " Edlt an exizting custom megafunction '-.fanatlcun
[ Copy an exizhing custom megafunchion wanation

Copyright #1997-2005 Altera Corporation

Memt

Cancel |

Bl4-7 e HlHTHI 75 ThHEER



Negpa¥Wizard Plugy—1In Nanager [page Z2al E

Which megafunction would you like to customize? Which device family will you be

: |E_l,u::||:|ne -
Select a megafunction from the izt below using’?
¥ anithrmetic l;.,] Which type of output file do you want to create?
2+ &RM-Based Excalibur  AHDL
— + ﬁ gates & YHDL
& 10 " Venlog HDL

+- 8@ memorny compiler

Wi hat name do vow want for the output file? Browse. . |
|D:"-.$in_gnt"-.l:|ata_rcum.~.fhl:|

ﬁ SignalT ap |l Logic Analyzer
- ﬁ ztorage
E‘ ALTIPRAM

ALTSHIFT TAPS | Heturn to this page for another create operation
ALTSYHNCRAM = Mate: To compile a project successfully in the Quartusz || zoftware,
1 LPM FF wour dezigh files must be in the project directary, in the global uzer
LF'M_FIFI:I+ I!I:uraries spe-:c_:ifiepl It the Dptiqns u:!ialu:ug b [T ools me_nu], ol & User
- library specified it the Uzer Libranes page of the Sethings dialog
LPM_LATCH b [Azzighments menu).
LPM_RAM_DP rour current uger ibrary directones are:
LPM_Rak_DFP+
LPk_Rakd_D0
LFk_FROkM
] LPM_SHIFTREG
+ @ |P MegaStare "

K4-8 LPMZETRELR BE



Fararekter

Setkings

LPM_ROM

Yersion 6.0

data rom

address[5..0]
inclock

ql7..0]

Fezource Uszage

g hdh +
1 =ld_mod_ram_rom

Documentakion

Currently selecked device Family: Cwclone e
Family supporks LPM_ROM only in backward-compatibility mode.,
Altera recommends using ALTSYMCRAM wizard.

How wide should the 'q' output bus be’? E bit=
Howe many S-bik words of memory? B4 words
YWhat should the RaM block type be?
= Aok M4k
Sek the maxinum block depkh ko Auto waords
YWhat clocking method would wou like bo use?
Single clock,
# Dual clock: use separate 'input’ and 'oukput’ clocks
Zancel Mexk = Einish —

Kl4-9 ZEHdata_romPEEHREHE 2 FI R 26 55
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4.2.4 PG es SEIEA 7

3. ZEHILPM_ROMIT 4

Nega¥izard Plug—In Nanager — LPE EON Ipage 4" of 61

YWhich portz should be regiztered?

—
=
data_rom " iq output port
addres=[5..0] 7
ifclock o7 0] | Create one clock enable signal for each
clock zignal. All reqiztered ports are |

contralled by the enable signall=z].

—

5 -]

| Create an 'acl' asynchronous clear .
Mare Options ..

for the regiztered portsz

K4-10 EFEHBBIFE(E S inclock
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4.2.4 FEFPAF 255 SR A7 A

3. ZEHILPM_ROMIT 4

~al\

lega'izard Plnag In Eanager - LPE _EON [pase 5 of &l E

Do wou want ko zpecify the imtial content of the memanyg?

(" Mo, leave it blank
|

data rom

inclock [nitialization File T.mifll

* “Yez, use thiz file for the memary content data
acddrezs[3..0] o7 . 0] [v'ou can use a Hexadecimal [Intel-format] File [hex] or a Memorny

Browse...

independently of the spztem clock
The 'Ingtance [0 of thiz ROM is:

Resource Estimate

File name:  |D:Msin_gnthdataHERMSDATAHER

=

v Allowe [n-System Memory Content E ditor o capture and update content

1 Ml
1 =ld_mod_ram_rom

Documentation... | Cancel | ¢ Back | Memt » | Firizh |

Bl4-11 W AROMEIIRALEE LI FF IR FAE RGBS T e

=,




[ 54-5]
LIBRARY ieee;
USE ieee.std_logic_1164.all;
LIBRARY altera_mf;

USE altera_mf.altera_mf_components.all; - F 7 Thge e M BB o
ENTITY data_rom IS
PORT (address . IN STD_LOGIC_VECTOR (5 DOWNTO 0):
inclock :INSTD LOGIC;
q . OUT STD_LOGIC_VECTOR (7 DOWNTO 0) ):

END data_rom;
ARCHITECTURE SYN OF data_rom IS

SIGNAL sub_wire0 :STD_LOGIC VECTOR (7 DOWNTO 0);
COMPONENT altsyncram --flftaltsyncramyof, A T LPMAEIE
altsyncram
GENERIC ( - P TER]
intended_device family  :STRING; --KREZs=Ef#ERE e X
width_a : NATURAL, widthad _a
: NATURAL;
numwords_a : NATURAL, operation_mode
: STRING;
outdata_reg_a : STRING,; address_aclr_a
: STRING;
outdata _aclr_a : STRING; width_byteena_a

- NATURAL: (BT



init_file : STRING,; Ipm_hint: STRING;
I[pm_type : STRING );
PORT ( clock0O :INSTD LOGIC; --altsyncram o /43 1 7 B4
address_a: INSTD_LOGIC VECTOR (5 DOWNTO 0);
g a : OUT STD_LOGIC_VECTOR (7 DOWNTO 0) );
END COMPONENT;
BEGIN
g <=sub wire0O(7 DOWNTO 0);
altsyncram_component : altsyncram
GENERIC MAP ( intended_device_family => ""Cyclone", --Z 4% i3 B

width_a => 8, - H AR 8

widthad_a => 6, --Hh bk 2% T5 6
numwords_a => 64, - H =64
operation_mode => ""ROM", --LPMFE A ROM
outdata_reg_a => "UNREGISTERED", -4t CBF
address_aclr_a =>"NONE", --Jo 7 P HL RO
outdata_aclr_a =>"NONE", T A R PTEO
width_byteena_a=>1, -- byteena_af A\ 1 B 1

init_file => ""./dataHEX/SDATA.hex"", --ROM#J#a4b Fedlg o, ik BB sud
lom_hint => "ENABLE_RUNTIME_MOD=YES,
INSTANCE_NAME=NONE",
lpm_type => "altsyncram'") --LPMEHY
PORT MAP (clockO => inclock, address_a => address,q_a => sub_wire0 );
END SYN; SYN;



4.2 CPUHRYFASER A

4.2.4 PR A S EIE AR
4. ERTRET

[#14-6] IE5%ZfE5 KASFNERIT
LIBRARY IEEE; --1E5%215 5 K AE S YR SCAH:
USE IEEE.STD LOGIC_1164.ALL;
USE IEEE.STD_LOGIC_UNSIGNED.ALL;
ENTITY SINGT IS

PORT (CLK : INSTD _LOGIC; {5 SR
DOUT : OUT STD_LOGIC_VECTOR (7 DOWNTO 0) );--8{ i JE £ 4 4 i

END:;
ARCHITECTURE DACC OF SINGT IS
COMPONENT data_rom - HIK JE 7 a8 LPM_ROMIC{4: data_rom.vhd 7= EH

PORT(address : IN STD_LOGIC_VECTOR (5 DOWNTO 0);--6f7 #ilit{5 5

inclock : IN STD_LOGIC ;--Hit ik 45 77 i 4
q:OUT STD LOGIC VECTOR (7 DOWNTO 0) );

END COMPONENT;

(BT



SIGNAL Q1 : STD_LOGIC_VECTOR (5 DOWNTO 0); --¥ 5 N &8 /R b Huhik - % 28
BEGIN

PROCESS(CLK) --LPM_ROM##HE A A= 28 32
BEGIN

IF CLK'EVENT AND CLK ="'1' THEN Q1<=Q1+1; --Q1/F A Hufik & 4= 25 11 % 4%
END IF;
END PROCESS:

ul : data_rom PORT MAP(address=>Q1, g => DOUT,inclock=>CLK);--#514t,
END;

[ ps 5 1% 1s 1|:|.2|’-1 1s 15.3|E| s 2|:|.4|E 1s ZS.I% 1s SD.TIE 1s 35.E|4 15 4|:|.'3|E| 1s J-IEI.EIIE
Hame C e
I
| X e e e e e e e e e e e g
TRERLE TRE EER R ER R ER R R T T i RO S A

&14-13 1 H e e th
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4.2.4 PR A S EIE AR
4. ERTRET

Hame -416 -400 =354 =363 -352 =336 =320 =304 -ZG5 =272 -236 =240 -2

T

E...;;? S
_ OHHH‘H ......... ......... ......... :

=i | |

Loew T 1 1 1 1 . 1 [ 1 I 1

N SR T )y Ty Ty Oy N o Oy Yy T oy Ny Oy B |
seta LML L L L L LT L L L L LT LT
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4.2.4 IR tEas S8R
5. %2 /FHJLPM_ROM

lnm ramild

et aciciress(S . 0]

—= clock alea. —

&]4-15 LPM_ROM) 45 #4 &



4.2 CPUHRYFASER A

4.2.4 PG es SEIEA 7

5. {§#EHILPM_ROM

+1 +2 +3 +4 +5 +hb +7

O0EDEZ  |[00CO30 |OOECO4 00BO0OS |01A206 (939401 [OOECOF
03 |00EDEA  (ODEDGEC  (00ADOS  |00S001 052009 (062003  |070ADE 035201
10 001001 QOEDES (OQEDSY  |QOEDES  |(ODEDAC (318210 |F1821F 318221
18 |318223 |(QOECMA (ODACMB  |070A01 o0&t (| 21881E (019381 295820
20 1019301 118822  |0138M 1985824 (019801 018110 (000002 (000003
23 |000004  00000s (000o0e j0ooooF o 0000os 000009 00doQs, (o000
40 |0oooDc (oooooce  0DOQ0E  |00oDoF  jooooqo 000019 aoooqz2 000013
a8 000014 (0Oo001s |oDooMe  joooo1y o jaoooiEe  oooots (0ooo1A 0000 C

K44-16 rom_a.mif 2
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4.2.4 PG es SEIEA 7

6. LPM_RAMBYAAFNLEH

o ]

data[7..0]

WP

addre=s=s[5..0]
inclock

q[7..0]

—What should the EAM bBlock type be?
* Auto N5z " MK £ M=E&M

Set the maximum block depth tao Iﬁ.ut.;. vI words

—Do 3ou want to specify the initial content of the mem

¢~ les, Use tnis I1le IoY Lhe Memory COntent
et
[Ton can n=e a Hexadecimal (Intel—-format) File

[.hex] or a Memory Imitialiration File [.mif]. )

Filel Erowse. . I

The initizal content fi1le
should conform to which IPI:IR'I'—]5l ll

oryY

[ Implement with lagic cells only, ewen if the
device contains EABs or ESEs

[v 81low In—System Memory Content Editor to capture
and update content independently of the system

The Instance ID of this ram IramE

Kl4-17 Zm%E € HIRAM
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4.2.4 PG es SEIEA 7

6. LPM_RAMBYAAFNLEH

1 ps 5. 1? us 1|:|.2|4 us 15.3|E| us EEI.*-IIE us EE.@ us SD.TIE us 35.Ei|4 us
Hame e
address 051 ¥ 052 i 053 ¥ 054 3 085 056 ¥ 05T {058 ¥ 051 ¥ 052 ¥ 053 ) 054 {055 % 0S8 % 057 i 058 ¥ 059 X 0SA ¥ OSE
data 19 ¥ 4A L 4B X 40 0 4D K 4E ¥ 4F S50 ¥ Bl 4 52 4153 ¥ 54 55 £ 5B X 5T L 58 X 59 % SA ¥ SR
1nclock
WI BLL |
H g Of 49 % 4h 4B ¥ A0 ¥ 4D X 4E ¥ 4F ¥ 50 W 49 ¥ 4h f 4B ¥ 40 ¥ 40 ¥ 4F Y 4F ¥ 50 % i

K4-18 LPM_RAMTIM B3 B
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4.2.4 PG es SEIEA 7

6. LPM_RAMBYAAFNLEH

. o - (Option [ Value ;- - : AR L -
Option | Value - | Option | Yalue | - - . ram dal P Option | Value
LocationPN_233] * Location i1 | © Eecen fN AT} i e : P Lacation|P_21
Location FIN_238] * [Locaion|[FIN_2 | aus s "7t —teta]7.] ol 7.0 prmmt = 70 afion [W_41
Location PN_235] - [Location PR3 |-~ 7.0 el - L yren SERSTEEEEEEEEEE - |Lacation PN_128
Location PN_236] . [Lacation[P 4 | ... R— AL AERBEEDT s tion N 152
Localion|P_257] © [LocaionPR_G_| -0 /"y g s e CoDDDAIRAE KRS ocetion PN 33
Location [PIN_238[ - |Location|P 7 |- SRR o DATARTO] K2 KT - (Lacation|PIN_134
Location [PN_238] - [LocationPN_5_| - [Ontion | Value | CLKD [t ind Coo R KB [Location PN_T35
Location |[PI_240} . [Location [P 12 | AlecationPRN_TESL oo CLKD - o v e KT oo e v e Location|FIN_136

&]4-19 8f7LPM RAM J& 3 K ik




4.2 CPUHRYFASER A

4.2.5 SJeiksetl FigasFIFO

—[Output register option for dewvices with fully synchronous
Would wou like to register the output to maxmize
performance but use more area?
(* Yoz lhezt zpeedl: " Ho [zmallest area]
FIFCZ
clata[7..0] g[7..0] ~Would wou like to disable any cirenitry protection?
wrred full L_‘:' not requill'ed, overflow and underflow checking can be
dizabled to improwve performance.
roreq empty
ook usedw|[7..0] [~ Dizable owerflow checking. Writing to a full FIFD will
cloc
[” Dizable underflow checking. FReading from an empty
aclr g bits x 256 words FIFO will corrupt contents.

[ Implement FIFOD function with logic cells only, ewen if
the dewice contains EAB=s or ESEs

&4-20 FIFO% %8 %
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4.2.5 SJeiksetl FigasFIFO

Hame

1 ps 0. 1? us 1|:I.E|"-1 us 15.3|E| us EI:I.*-IIE us 25.@ us SD.TIE us 35.E|4 us ~'-1|:|.'EIIE| us 4E.EIIE us 51.?

i

d

clack

QRREIEIR|RIE|E

aclr
data
rdreg
Wrreq
empty
full
q
usedy

EYEFERENERENCO O OO NI O R EN S E
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4.2.6 ik FeH: B ings

(1) FHVHDLi& 31643 in;%35

[ 51]4-7]
LIBRARY IEEE:
USE IEEE.STD_LOGIC_1164.ALL:
USE IEEE.STD_LOGIC_UNSIGNED.ALL;
ENTITY ADDER16B IS
PORT (CIN : INSTD_LOGIC;
A, B:INSTD LOGIC VECTOR(15 DOWNTO 0):
S:OUT STD_LOGIC_VECTOR(15 DOWNTO 0);
COUT : OUT STD_LOGIC );
END ADDER16B;
ARCHITECTURE behav OF ADDER16B IS
SIGNAL SINT : STD_LOGIC_VECTOR(16 DOWNTO 0):
SIGNAL AA,BB : STD_LOGIC_VECTOR(16 DOWNTO 0):

BEGIN
AA<="0'&A; BB<='0'& B;
SINT <= AA +BB + CIN; S<=SINT(15 DOWNTO 0); COUT <=SINT(4);
END behav;
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4.2.6 HKL TR M
(2) TRREBE T

Libraries:

1 <

altfp_div
altfp_rmult
altrernrnuilt
altrault_accurnn
altrault_add
divide
lprn_abs
lprm_add_sub
Iprn_compare
Iprn_counter
lprn_divide

o b g g T

B obr br okp dbp odr dp dp dp dp

{1 WYy parallel_sdd
P nates

LPM_MULT
clock
dataal]
=um(] resutt]]
1! )

MNarme:

|I|:|m_mu|t

I Bepeat-insert mode

[ lnszert spmbol az block
¥ Launch Mega‘wizard Plug-n

Megaiwiizard Flug-ln M anager...

LPM_MULT

Yersion 6.0

Ok Cancel |

Punning (uartus II &nalysis & 3yn
Command: rmquartus_map —-read settil
Muartus IT Analysis & Synthesis w

Multiplier configuration

& Multiply 'dataa’ input by 'datab’ input

| About ” Documentation

Multiply 'dataa’ input by itself (squaring operation)

How wide should the 'dataa’ input bus be? 2 ~ | bitz
Haow wide should the 'datab’ input buzs be? a ~ | bitz
Create a 'sum’ input bus with a width of - | bitz

Hioww shiould the width of the 'result’ output be determined?

# Automatically calculate the widthe
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(2) THERERE S Higit

multSh Dioes the 'datab’ inpuk bus have a constank waluey

clock # Mo
Yes, the value is

dataal7 . 0]

result[15..0]
datab[7..0] X HUnsigned Which tvpe of mulkiplication do wou wanky
- multiplication ! Unsigned

Signed

Which mulkiplier implementation should be used?

Use the defaulk implementation

Use logic elements
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(3) 1FE
Simulation Waveforms
Master Time Bar: | 11.9 n= 1| M| Fointer: | 1T. 32 us Interwal: | 1T.31 us Start:
[l p= 2. 12 us 10.24 us 15. 36 us 20. 48 us 256 us a0. T2 us
1|.",al . [ 1 1 1 [ 1
e ... |pms
1
- CLOCK E 0
o g COUT B0 | | | | |
i DATAa (I 1] }{ &3 }{ 16 }{ 23
s DATAL (I 1] }:: 15 }:: 21 }::
o z 0 i i 745 i R0 i Rl i BTZ 1
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(D) FTHAERSGFEETRIES

stance IL | atatusg | Wdth | Depth | 1] |

- Setup...
Har dware Setup W

_ - Scan Chain
Hardware Settings l_]’TﬁLG Settings]

Select a programming hardware setup to use when programmming devices. T his programming —

hardware zetup appliez only to the curent prograrmmer window.

m
Currently selected hardware: EuteBlasterhdy j =
Byvallable hardware tems: Ewcp | """"""
Hardware SErver Port Add Hardware. . | _
ButeBlazterkd Local LPT1 |
K4-41 In-System Memory Content Editorgs 45 &




4. 4HE R G AR B TS e B

(2) 1ZEXROMAR By L 804

Instance Manager, (=7 %’ =] |F|EE|E|_',' to acquire ¥ | JTAG Chain Configuration: |JTf-‘«I3 ready *
| e | Iristarnce [0 | Statuz | Width | Depth | 1
T o — * | Hardware: | ButeBlasterbdy' [LPT1] - Setup...

@1: EP2C5 [0x020871000) w|  Scan Chain

RKead DNata from In—System Memory

Continmously Bead Data from In—System Memory FB

{] Write Data to In-System Memory FT

& 0 roml:

gooooo 7 _ 77 77 97 77 77 2?7 O1PIIRRIINIILINLILLTY
ooogl4 7 Import Data from File .. 7777 97 77 T P OPPIIRIIINIILILLILLNY
000028 7 Export Data to File .. e B B e R P F b i el b
qoooac 7 7777

Instance Status Help
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(2) 1ZEXROMAR By L 804

Inztance Manager: |Fiea|:|y to acquire @ X | JTAG Chain Configuration: |-.|T.-'1'-.|3 ready @

| e |Inﬂance|D | Statusz |Hﬁdﬂ1 | Depth |T

il oml Motrunning 8 ... BY e p| Rarware: | ByteBlastedy [LPT1) I [ |
Device: (@1: EPZCH [0x02081000] *  ScanC

< :}: File:

w0 oml:

goooon FF FE FC F9 FE EF E9 E1 D9 CF CE BA AE AZ 96 8% 7C 70 63 57 ... . .. ... . ... .. | oo

goool4 4B 40 3% 2B 22 1A 13 0D 0= 04 01 00 OO 01 04 08 0D 13 1& 22 E@5+" . ... ......

gooozs 2B 35 40 4B 57 63 70 YC 89 96 AZ AE BA C5 CF D9 E1 E9 EF FG& +5@I{IJI:1:||
goon3c F3 FC FE FF
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(3) BHiiE

a0 oml:

000000 11 11 11 11 FS EF E9 E1 D9 CF C5 BA AE A2 96 89 7C 70 63 57
000014 4B 40 45 2B 22 14 15 0D 08 04 01 00 00 01 04 08 0D 13 14 24
000028 2B 45 40 4B 57 63 70 70 89 9o A2 AE BA C5 CF D9 EI E9 EF F&
goooac F% FC FE FF
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4.5 RSB A

4.5.1 EESLERNBIHIA IO

ALTPLL

Yersion 6.0 about Docurnentation

El Parameter

Sethings

aeneralModes ScanLock Clock switchowver

Able o implement the requested PLL
FLLAO
General
inclk0 : c . . . .
inclk frequency: 20000 hiHz wWhich device Family will you be uzing? Cyclone |l ~
areset Operation hiode: Homal lockes
ik JRatio] Ph g OC %
e0 | 141 | oo | s000 Which device speed grade will you be using? 2
What iz the frequency af the inclockD input’? 20,00 bHz [+
Coyrzlane 11
st

&l4-46 325 I $ 20MHz
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ARSI TOHF

4.5.1 &>

-AI
Fa
-—

MR

inclk0

PLL

areset

inelkl fraquency: 20.000 hHz
Operation hade: Nomal

Clk

Ratio

Ph idgy| DG (%)

i

11

0.00

J0.oo

Cyclone 11

Able ko implement the requested PLL

Cpkional inputs

reate an ‘pllena’ input to selectively enable the PLL :

| Create an ‘areset’ input bo asynchronously reset the PLL

Create an ‘pfdena’ input ko selectively enable the phase freq. debeckor

Lock oukput
| Create locked' oukput
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4.5 RSB A

RSB OAF

4.5.1 &S

ik

FLLEO

areset

inclkl frequency: 200000 hHz
Operation hiade: Hormal

Cik [Ratio|Ph g OC %3
oo | 32| ooo | 5000
el | 52| ooo | 5000
2 |10 | ooo | 5000

Cyclone 11

cZ - CorefExternal Qutput Clock,
fble to implement the requested PLL

# se this clock

Clock Tap Settings
Requested sethings

* Enter output clock Frequencey: 200,0000000C| | MHz [

Enter output clock parameters:

Clock multiplication Fackor :
== 0
Clock division Factor 2 atd
Clock phase shift 0,00 deg | &
Clock duky cycle (3%) 50,00

[£]4-48 % FeOHIHI i 3% 5 210MHz

Actual settings

200.000000

10

0.00

50,00
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4.5.2 JRBIAHER
BAG R B Y iR VHD LSS AS 8 FH PLL B 7= 31«

ENTITY DDS_VHDL IS
PORT( CLKK:IN STD _LOGIC; --jtit 4k NSiAHFR
FWORD : IN STD_LOGIC_VECTOR(7 DOWNTO 0);

ARCHITECTURE one OF DDS_VHDL IS
COMPONENT PLLU A NPLLEB
PORT (  inclkO: INSTD LOGIC :="0"
c0: OUT STD_LOGIC );
END COMPONENT:;
COMPONENT REG32B

u6 : SIN.ROM PORT MAP( address=>D32B(31 DOWNTO 22), gq=>POUT,
inclock=>CLK);

u7: PLL20 PORT MAP(inclk0=> CLKK,c0=>CLK); --#il{t

END:;
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KHRAME BT A A EARL
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4-6. SERL R AVEIEAE R TIEe, Ul IRER AL RARBRAE D IR

Byid fF

IN R1, PORT
IN R2, PORT
IN RAM, PORT
LD R1, RAM
LD R2, RAM
ST RAM, R1
ST RAM, R2
MOV R2, R1
MOV R1, R2
OUT LED, R1
OUT LED, R2
OUT LED, RAM
OUR LED, PORT
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