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Function Prototype

OO00OO0AHDLO OO OO altclkklock D Function Prototype D O OO0 OO O
0000000000000 VerilogHDLOO OO OO OO

FUNCTI ON al tcl kl ock (inclock, inclocken, fbin)

W TH (| NCLOCK_PERI OD, | NCLOCK_SETTI NGS,
VALI D_LOCK_CYCLES, | NVALI D _LOCK_CYCLES,
VALI D_LOCK_MULTI PLI ER,
I NVALI D_LOCK_MJLTI PLI ER, OPERATI ON_MODE,
CLOCKO_BOOST, CLOCKO_DI VI DE, CLOCKO_SETTI NGS,
CLOCK1_BOOST, CLOCK1_DI VI DE, CLOCK1_SETTI NGS,
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RETURNS (cl ockO, clockl, |ocked);
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VHDL O Component O

O0O00OVHDLOOOODO altclklockD DO 00000 OO Componentd O
gboooboooo

COMPONENT al t cl kl ock
GENERI C (1 NCLOCK_PERI OD: NATURAL;

I NCLOCK_SETTI NGS: STRING : = "UNUSED';
VALI D LOCK_CYCLES: NATURAL : = 3;
I NVALI D_LOCK_CYCLES: NATURAL : = 3;
VALI D_LOCK_MULTI PLI ER: NATURAL : = 1;
I NVALI D LOCK_MULTI PLI ER: NATURAL : =
OPERATI ON_MODE: STRI NG : = "NORVAL";
CLOCKO_BOOST: NATURAL : = 1;
CLOCKO_DI VI DE: NATURAL : =
CLOCK1_BOOST: NATURAL : = 1;
CLOCK1_DI VI DE: NATURAL : = 1;
CLOCKO_SETTINGS: STRING : = "UNUSED';
CLOCK1_SETTINGS: STRING : = "UNUSED';
OUTCLOCK_PHASE_SHI FT: NATURAL : = 0);

I
=

-

PORT (inclock, inclocken: IN STD LOd C,
fbin: INSTD LOGC :="'0";
cl ockO, clockl, locked : QUT STD LOd C);
END COVPONENT;

MegaWizardO O OO O QOO

MegaWizard Plug-InManager0 0 0 0000000000000 OOOO
MegaWizard Plug-InManager 0 O 0000000 0000000000
0ooooooobobbooobobobbooooobooooooooooo
0000000000000 MegaWizard Plug-In Manager0 OO0 00000
gatesU 0O O0O0O0O0OOalcklockl OO OOOOODODOOOOOODOOODO
OO000AHDLO VHDLO VerilogHDLO O OO OOOOOOOOOOODO
uboboboi11000 MegaWizard Plug-In Manager U D 0000000
O0DDO0OAPEX2KED O OO ODODOODODOODOOOO altclklock O
MegaWizard Plug-In Manager U 0 O OO0 00000000 15000000
ooo
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0 110 altclklock O MegaWizard Plug-In Manager U 0D OO0 OO0 00O

MegaWizard Plug-ln Manager - ALTCLKLOCK [page 3 of 6] E

Usze which device family? IAPE><2UKE vl

Hows should the PLL output(z] be generated?

PLL1

x—inclock

Input Frequency = 25.0 hiHz
Phasze Shift = 45 degress
Clockl Freq. Ratio = 1
Clock1 Freq. Ratio = 1

oD & Use the feedback path inside the PLL
clock] with & programmable phase shift of: |45 Idegrees 'l
locked

' Use feedback thiough the IclockD VI output of the PLL.

Havshauld this clock be conrected?
&) (Ise orrchip conmestion oy leedback [Zem DElay Buffer Mads]

) Create an it input fon external feedback (External Feedback Made]

Idater Tihe fomf input must be connected extemallits the autput
cloch selected sbave

Cancel | < Back | Mest » | Firrety |

0 150 altclklock O MegaWizard Plug-inO0 0000 0O

goood

ooo

Use the feedback path inside
the PLL
(PLLOOOO0O0O0O0O0OOOOO
oooog)

0000000000000 0OPERATION_MODE DOOOOOO NORMAL OOOO
gooooooOoooOoOoPLLOOOOOOOOCOOOO PLLOOOOODOOOBOOO
0000000000000000000000000000000000000000
000000000000000000000Odegree0iOps0 00000000000
0000000000 ns0000000000000O00O0O0O0O0O0O0O0O0O0O00 PLL
0000000 500ps001ns DO0O0O0O0ODOOOOclock0d clocklDOO0OODOO
0000000000000000000000000000000000000000

Use feedback through the
clockO/clockl output of the PLL
(PLL O clockO/clockl O OO0
Jo0ooooooooooo)

00000000 Oclocko O clocklTO PLLOOOOOOOO Zero Delay Buffer 0 00O
External Feedback D0 0000000000000 0OODOOOOOO

Use on-chip connection for the
feedback (zero delay buffer
mode)
(0o0ooooooooooooo
0000000 zero delay buffer
oooooo)

00000000000 000OPERATION_MODE OO0 00 00 ZERO_DELAY_
BUFFER 0000000 00000000 O0OOO0O00OO0OO0O0OOO0OOOOOOD
0000000000000000000000000000000O0O0O0O0O0O00O00OO0
0000000000000000000000000000000000000000
000000000000000000000000000000000O0O0O0O00O00O0O0
000000000000000000000000000000

Use off-chip connection for the
feedback (external feedback
mode)
pPOo0O00O00O000oOO0ooOooO
000000 Oexternal feedback
ogooooo

00000000000 000 OPERATION_MODEODUOO OO0 O EXTERNAL_
FEEDBACKO O OOOOOOOOOOO0DOOOOOO0O0OOO0O0OO0OO0OOO00C0O0O0
goboooooOooooooOoOoooOoO0boOOoOooO0oO0bobOOo0oboO00oObOOo0b0OO0
000000000000000000000000000 000 Zero Delay Buffer O
oooooooooooo
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MegaWizard Plug-In Manager0 0 0 00000 1200000000000
OooooooboDobOobooooooooDoboooDoooooon
Estimated Perfformancel 0 000000000 O0ODOO0OOOOOOOOO
0000000000000 0odoo0oo0o0oo0oooogoooDo
JOod00obDdooooooooooooooooobooooooooo
Jodd0oobodoodoooobooooooboboooooboooooooboo
godooooooobooboobooooooooooooooooooono
0 O OEstimated Performance D 0 0 0000000 D0OODOOODOOODOOO
0000000000000 00dooo0ooooooooooooooon
Jodd0ooboddodooooboodooboboooooboooooooboo
0000000000000 000 Estimated Performance0 OO0 00000
0 Actual phase shit0 D 0O QOdodonO

0 120 altclklock MegaWizard Plug-InManager 0 0 00O 0O0O0O0O

MegaWizard Plug-ln Manager - ALTCLKLOCK [page 4 of 6] E
‘ ‘what iz the input clock frequency? — E stimated Performance
=K |33.33 IMHz 'l Actual ClockD multiplication factor:
L Tinclock clocko —x  Which output clacks would pou like to use? Austual Clockil division factor:
clock [— ¥ Use Clocko 1
locked — Clock multiplication factor I _I; Actual Clack] multiplication factor:
Input Frequency = 33.33 MHz _ 4
Phaze Shift = 45 degrees Clack. division factar I‘I _,::' Actual Clock1 division factor:
ClockD Freq. Ratio = 6 V¥ Use Clock1
o = = Actual phase shift:
Clock1 Freq. Ratio = 4 Clock multiplication factar I4| = 45?:Iegrees
Rl I =1 Able to construct this circuit
Clock division factor 1 =l
Cancel | < Back | Mest » | FEinizh |

MegaWizard Plug-In Manager0 0 000000 300000 00pPLLOOO
gobooboobooboboobooboobobbooobobboobooobo
ooo0o0oU0o0o0ooO0ooO00oo0ooDOo0oOooooooOoooOoog
00000000 mooo0o0o0o0o0o0ooPLLOOODOODDOOO
00000o00o0oooo0ooooo0ooooooooooooooooo
VALID_LOCK_CYCLESO INVALID_LOCK_CYCLESUO VALID_LOCK_
MULTIPLIERIO O O INVALID_LOCK_MULTIPLIEROOO0OOO0OO0O0O0O0OO
ooooooo
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0 130 altclklock MegaWizard Plug-In Manager 0 50000000

Hows marny spnchronized input clock cycles should pass before the PLL iz conzidered

locked?
PLL1 0,50 clock cycles
= inclock clockl —3 & 250 clock cycles
clock] — . . .
locked | How many unsynchronized input clock cycles should pass before the PLL is considered

to have lost its lock?
Input Frequency = 33.33 hiHz

Phasze Shift = 45 degress
Clockl Freq. Ratio = 6
Clock1 Freq. Ratio = 4 Add a clock enable input pin
= e
& Mo

Cancel | < Back | Mest » | Firrety |

01400 150000000000 PLLOOOOOOOOOOOODOO

Uubhdxd0xgoobooboboooooobooboobobo
APEX 20K 0 00O APEX 20KE altclkklock DO O OOO0OO0O

4
PRN
data_a—{D Q—
CLRN
PLL 9
clock_33 —>—— inclock clocko 66 MHz
clockl 33 VA
locked g
00000 =33.0 MHz
clockoOOOOOOOO =2
clocklDOOO0000 =4 b
PRN
data_b—p Qo

CLRN
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Oi1s0Clock D00 DOOOODOOODOOODOOOODOOOOD
APEX 20KE O altclklock 0 0 00 0 000

)
PRN
data_a—D Qr—
CLRN
PLL3 ?
clock_33 > inclock clocko |9k 200
clockl K 100
locked ol )
PRN
00000 =33.33 MHz data_b—p ol—
00000 =90 degrees
clockOOOOOOOO =6
clocklDODOOOO0 =3
CLRN
7
PLL 4
— inclock clockl —— > clock_100

locked

0o0oo000 =33.33 MHz
clocklDOOOOOO =3

gooooon

0O00000000000000ClockLockDODOODOOOOOPLLODODO
0000000000000000D00OaltcklockDOODODODODOOOODO
pobogoobooboooobooboobobboboobbboobobobo
00ooo0o0000000000 clock_boost O O clock_divided O 0 0O OO
goooooboo0ooboO0oooo0oO0oO0o0o0000000 MegaWizard
Plug-In Manager0 0000000000 DOOOOPLLOOODOODOOOO
0000000000000 000clock_boost OO clock_divided O O O
o00oo0o0o0o0o0ooo0oOo0oOoUo0ooooooooUooUoO
0000000000000 o0o0o0o0oO0oo0oboooo0oooDoo
00000oooO0o00ooooo0o0oooooooo0ooooooooooon
000000 valid lock cyclesd O O invalid lock cyclesD 0000000 00O

s Oo0oo0oo0oO0pLLO0O0O0COOO0O0ODOOClockLockOOOODO
gobooboooooooooooboboOoOoOoO0o00n ClockLock O
O00O0000000000Quartus 1 0000000 HelpOO
gbooboobooooboooo
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gle000000000000O0OOOOO0000OOOOOO0OOOOD
ooo0o00o00ooooOO0000oooooO0o0o00OoooooOLCELL
gooooooocoooooo

0i1e00000o0obOobobobobooooobooboobobon
OO0000O0O LCELLDOOODOOOO PLLOODOOODODOO
gboboooooobogoog

ooooooooooooo
ooooooooooononn
PRN PRN
—|b Q D= D Qf
PLL1.clockO
CLRN CLRN

PLL3.clockO

oooon

gooooooocooboooooooobooOooOoDOO00s0MHzO O 33MHzO
gmoooboooooooboooooooobooooooooboboooo
gobooooooooooooooobocOoooooooooboOooooooon
000 0ODCFIFO First-In First-OutO FIFOO OO O OO0 O0OO0OO0OOOOODO
goooooooodooooooooowoooDOOoOoOoOoooooon
DCRFOOOOO0OO0O0O0OOCOOOOOODOOOOOO

ivbobooooboobooboboboboboboooboo bCrRIFOODOOODnOOn
DCFIFO

33_MHz_data C>———————— DATA

wrireg C>——————— WRREQ

33_MHz > WRCLK
Q ——T= 50_MHz_data
rdreq C—> RDREQ (ACK)
MH
/_l# RDCLK

ClockBoost[]
OooooPLL
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oboooogaltcklockDOOOOODOOOOOOD vHADLOO

g

O00oO000ooOoO00alcklockDOOOOODOOOOOOOVHDLOOOO

gboood

library ieee;
use ieee.std_logic_1164.all;
entity pll_design is

port (inclock : in std_logic;
inclocken: in std_logic;
data_inl : in std_logic_vector(7 dowmto 0);
cl ockO : out std_logic;
r_out : out std_logic_vector(7 downto 0);
| ocked : out std_logic);

end pl| _design;
architecture apex of pll_design is

conponent ny_dff

port (clock © in STD_LCA C,
dat a : in STD LOQA C VECTOR(7 DOWNTO 0);
q : out STD LOG C VECTOR(7 DOWNTO 0));

end conponent;

conmponent al tcl kl ock
generic (

i ncl ock_peri od
i ncl ock_settings
val id_|l ock_cycles
invalid_lock_cycles
valid_lock_multiplier
invalid_lock_multiplier :
oper ati on_node :
cl ockO_boost
cl ockO_di vi de
cl ockl_boost
cl ockl_divide
cl ockO_settings
clockl_settings
out cl ock_phase_shi ft

port (inclock : in std_logic;
inclocken: in std_|logic;
fbin ©in std_logic :
cl ockO : out std_logic;
cl ockl : out std_logic;

nat ural ;
string
nat ur al
nat ur al
nat ur al
nat ur al
string :
nat ur al
nat ur al
nat ur al
nat ur al
string :
string :
nat ur al

o

| ocked . out std_logic);

end conponent;

Altera Corporation

5;
5;
5;
5;

1,
1,
1
1;

: = "UNUSED";

"UNUSED" ;
" UNUSED" ;

0);
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si gnal clockl_sig : std_logic;
begin

Uo: al tcl kl ock

generic map

(
i ncl ock_period => 40000,
cl ockl_boost => 4,
cl ockl _divide => 1,
cl ockO_boost => 2,
cl ockO_di vide => 1,
operati on_node => "NORMAL",
valid_| ock_cycles => 5,
invalid_l ock_cycles => 5,
valid_lock_multiplier => 5,
invalid_lock_multiplier =>5,
out cl ock_phase_shift => 10000
)

port map
(i nclock => inclock,
i ncl ocken => i ncl ocken,
cl ockO => cl ockO,
clockl => clockl_sig,
| ocked => | ocked);
process(clockl_sig)

begin
if clockl sig' event and clockl sig ='1'
r_out <= data_inil;
end if;

end process;
end apex;

vHDLOOOOODOOooooooooo
gboovHDLOOOODOOO0OOOO0OO0ooooobobooobooooooon

library ieee;
use ieee.std_logic_1164.all;

entity pllitest2 is
end plltest?2;

architecture behave2 of plltest2 is

signal inclock : std_logic :="'0";
signal inclocken : std_|l ogic;

t hen
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signal data_inl : std |logic vector(7 dowto 0) :=
"10101010";

signal clockO : std_Ilogic;

signal |ocked : std_|logic;

signal r_out : std_logic_vector(7 dowmnto 0);

conponent pll _design

port (
inclock : in std_|ogic;
inclocken : in std_logic;

data_inl : std_logic_vector(7 dowmnto 0);
cl ockO : out std_|l ogic;
r out : out std_logic_vector(7 downto 0);
| ocked : out std_logic) ;
end conponent;
begi n

inclocken <= '1' after 5 ns;

W : pll_design port map (
i ncl ock => incl ock,
i ncl ocken => incl ocken,
data_inl => data_inl,
cl ockO => cl ockO,
r_out =>r_out,
| ocked => | ocked);

process(incl ock)
begi n
for i in1to 100 | oop
inclock <= not inclock after 20 ns;
end | oop;
end process;

end behave2;

configuration pllconfig of pllitest2 is
for behave2
for W: pll_design use entity
wor k. pl | _desi gn(apex) ;
end for;
end for;
end pllconfig;
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oboooogalcklockDOOOODODODOOOOODOOO

VerilogHDLO O OO

0000000000 altcklockDOOOOOOOOOOOO VerilogHDLDO

gbooboooo

nodul e pllsource (inclock, inclocken, data_inl,

r_out, | ocked);

i nput inclock, inclocken;
input [7:0] data_inil;
out put cl ockO, | ocked;

output [7:0]

wire clockl_sig;
reg [7:0] r_out;

altcl klock PLL_1

( .inclock(inclock),

. ¢l ockO(cl ock0),

r_out

.clockl(clockl sig), .locked(locked));

def param
PLL_1.
PLL_ 1.
PLL_ 1.
PLL_1.
PLL_1.
PLL_ 1.
PLL_1.
PLL_1.
PLL_1.
PLL_ 1.
PLL_ 1.
PLL_1.
PLL_1.
PLL_ 1.

i ncl ock_period = 50000,

i ncl ock_settings = "UNUSED",
cl ockO_settings = "UNUSED",
cl ockl_settings = "UNUSED',
valid_lock_cycles =5
invalid_lock_cycles =5,
valid_ lock multiplier =5,
invalid_lock_nmultiplier =5,
cl ockO_boost 4,

cl ockl_boost 2

cl ockO_di vi de
cl ockl_di vi de
out cl ock_phase_shift = 0,
operation_node = "NORMAL";

1,
1,

al ways @ posedge cl ockl_si g)

begin

r_out = data_

end

ini;

Altera Corporation
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VerlogHDLO OO OOOODOOOOOOOO
OO00O0OVerilogHDLOOOOOOOOOOOOOOOOOOOOOOOOO

timescal e 1 ns/ 100ps
nmodul e plltest;

parameter tnp = 8 b 10101010;
reg inclock, inclocken;

reg [7:0] data_inl;

wire clockO, | ocked;

wire [7:0] r_out;

pl | source Ul

( .inclock(inclock), .inclocken(inclocken),
.data_inl(data_inl),

O.cl ockO(cl ockO), .r_out(r_out), .locked(locked));

initial
data_inl = tnp;

initial
inclock = 0;
al ways #25 inclock = ~incl ock;
initial
begin
#0 incl ocken = 0;
#5 inclocken = 1;
end
initial
begin
#100 data_inl = 8 b 11110000;
#200 data_inl = 8 b 00110011,
end
endnodul e
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