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CLKOP olerance CLKO 0.0,0.1,0.2,0.5,1.0 0.0
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9-13 CLKDIV
CLKDIVB

—CLKI CDV1f—
— RST CDIV2 p——
= RELEASE CDIV4p=—

CDIV8

9-8 CLKDIVB

CLKI

RST

Low

RELEASE

CDIV1

CDIV2

CDIv4

QO[N]

CDIVv8

9-9 CLKDIVB

GSR GSR ENABLED / DISABLED

DISABLED

VHDL CLKDIV

COMPONENT CLKDIVB
-- synthesis translate off
GENERIC (
GSR : in String) ;
-- synthesis translate on
PORT (
CLKI,RST, RELEASE: IN std logic;
CDIV1l, CDIV2, CDIV4, CDIV8:0UT std logic);
END COMPONENT;

attribute GSR : string;
attribute GSR of CLKDIVinstO : label is “DISABLED”;

begin

CLKDIVinstO:CLKDIVB

-- synthesis translate off
GENERIC MAP (
GSR => “disabled”

-- synthesis translate on
PORT MAP (
CLKI => CLKIsig,
RST => RSTsig,
RELEASE => RELEASEsig,
CDIV1 => CDIVlsig,
CDIV2 => CDIV2sig,
CDIV4 => CDIV4sig,
CDIV8 => CDIV8sig
)i

end

Verilog CLKDIV

LatticeXP2 9-16
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module clkdiv_top (RST, CLKI,RELEASE,CDIV1,CDIV2,CDIV4,CDIV8) ;
input CLKI,RST,RELEASE;
output CDIV1,CDIV2,CDIV4,CDIVS;

CLKDIVB CLKDIBinstO (.RST(RST), .CLKI (CLKI), .RELEASE (RELEASE),
.CDIV1(CDIV1l), .CDIV2(CDIV2), .CDIV4 (CDIV4), .CDIV8(CDIV8)) ;

defparam CLKDIBintO.GSR = "DISABLED";
endmodule
CLKDIV
(CLKDIV) 2 4
FPGA /O (x2 x4) DDR (x2
x4) 1/10 8 /
I/O CLKDIV
9-14 Mux / DeMux
I/O
Mux / DeMux
X2 x4 DLL CLKDIV
9-14 CLKDIV
Data
D Q GEARING
8 (2%) 16
2\ 2\
Primary

ECLK Clock

RST CLKDIV

—-

9-15
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9-15 CLKDIV Reset
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i [
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1
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| 1
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All clock outpuls are toggling.
forced low. De-asserted RST is
registerad.
Release  RST 9-16

9-16 CLKDIV RELEASE

a L

| | |
R&T 1 1 i
1 1 ¥
| | l
COIvi | | | |
| | t
RELEASE | | |
| | |
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| | |
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1 1 1
| | |
COive l l |
De-asserted RST . ) Release synchronizes
reglétersd Clock start counting oulpuls
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CLKDIV
9-17CLKDIV
_I' L
CLKI
|
CDIVA I I_
—+
CDIV2 _=_
|
cowvs _]
|
cove |
—
(DCS)
DCS 2
DCS 2 DCS
9-18 DCS
9-18 DCS
DCS
— CLKOD
— CLK1 DCSOUT——
—SEL
DCS
9-10 DCS 1I/O 8 9-11
9-10 DCS I/O
110
SEL
CLKO
CLK1
DCSOUT
9-11 DCS
SEL=0 | SEL=1
High CLKO CLK1 POS
Low CLKO CLK1 NEG
SEL High Low 0 CLK1 HIGH_LOW
SEL High High 1 CLK1 HIGH_HIGH
DCS MODE SEL Low Low | CLKO 0 LOW_LOW
SEL Low High | CLKO 1 LOW_HIGH
CLKO CLKO CLKO CLKO
CLK1 CLK1 CLK1 CLK1
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DCS

SEL
9-19

9-19 DCS MODE
DCS MODE = POS

CLK1 | | | |

SEL \
DCSOUT | | | | ': | | | | | | | | | |

SEL Falling edge: SEL Rising edge:
- Wait for CLK1 rising edge, - Wait for CLKO rising edge,
latch output & remain high latch output & remain high
- Switch output at CLKOD rising edge - Switch output at CLK1 rising edge

DCS MODE = NEG

IIIIIIII|_E_|_|

CLK1 | [ |

SEL Y
DCsoOUT | | |

x

I_I_I_I_I_I_I_I_I_I_I_EI_I

SEL Falling edge: SEL Rising edge:
- Wait for CLK1 falling edge, - Wait for CLKD falling edge,
latch output & remain low latch output & remain low
- Switch output at CLKOD falling edge - Switch output at CLK1 falling edge
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9-20 DCS MODE
DCS MODE = HIGH_LOW DCS MODE = LOW_LOW

CLK1||_!|_| |_||_| CLK’UI__Il_II_I.Il_I
i
|

l
| l
SEL l'\ | SEL 1/
| | |
: DCSOUT | | | |
I I
i ]

DCsoUT | | I |

- Switch low @ CLK1 falling edge. - Switch low @ CLKO falling edge.
- If SEL is low, output stays low at on - It SEL is high, output stays low at
CLK1 rising edge. SEL must not on CLKO rising edge.

change during setup prior to rising clock.

DCS MODE = HIGH_HIGH DCS MODE = LOW_HIGH

e [ L L L1 |_!_ co [ L] |I_| LI L
sEL \ SEL /
L

DCSOUT DGSOUT | |_|

- Switch high @ CLK1 rising edge. - Switch high @ CLKO rising edge.
- If SEL is low, output stays low high - If SEL is high, output stays high on
on CLK1 falling edge. CLKO falling edge.
VHDL DCS

COMPONENT DCS

-- synthesis translate off
GENERIC (
DCSMODE : string := “POS”
)i

-- synthesis translate on

PORT (

CLKO :IN std logic;

CLK1 :IN std logic;

SEL:IN std logic;

DCSOUT :0UT std logic);
END COMPONENT ;

attribute DCSMODE : string;
attribute DCSMODE of DCSinst0 : label is “POS”;

begin

DCSInst0: DCS

-- synthesis translate off
GENERIC MAP (
DCSMODE => "“POS”
)

-- synthesis translate on
PORT MAP (
SEL => clksel,
CLKO => dcsclkO,

LatticeXP2 9-21 sysCLOCK UGJ
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CLK1l => sysclkl,
DCSOUT => dcsclk

);

end

Verilog DCS

module dcs(clk0,clkl, sel,dcsout) ;
input clk0, clkl, sel;
output dcsout;

DCS DCSInstO (.SEL(sel), .CLKO(clkO), .CLK1 (clkl)
defparam DCSInst0.DCSMODE = "CLKO";

endmodule

(OSCE)
LatticeXP2

9-13

)

OSCE
9-12 OSCE

, .DCSOUT (dcsout) ) ;

I/10

Output 0osC

9-13 OSCE

Nominal Frequency NOM_FREQ 25,3.

2.5

oSscC (OSCE)

9-21 OSC
0scD

@ CFGCLK

VHDL 0sC

COMPONENT OSCE

-- synthesis translate off
GENERIC (NOM_FREQ: string);

-- synthesis translate on
PORT (CFGCLK:OUT std logic) ;
END COMPONENT;

attribute NOM_FREQ : string;

LatticeXP2 9-22
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attribute NOM_FREQ of 0SCins0 : label is
begin
OSCInst0: OSCE
-- synthesis translate off
GENERIC MAP (NOM_FREQ => “2.5")
-- synthesis translate on

PORT MAP ( CFGCLK=> osc_int);
end

Verilog 0SsC

module OSC TOP (OSC_CLK) ;
output OSC_CLK;

OSCE 0SCinst0 (.CFGCLK(OSC_CLK)) ;
defparam OSCinst0.NOM _FREQ = "2.5";

endmodule

PLL VeepLL VeerLL

: 1-800-LATTICE (North America)

+1-503-268-8001 (Outside North America)
e-mail: techsupport@latticesemi.com

http://www.latticesemi.com

woy .511;

3.3V

PLL

iISpLEVER

Rev.#

1.0J1 | Jan.2009- [1] DCS HDL
[4] “Preference Editor”

(2] (3]

C ASIC
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T CLED CLEY CLKz CLKz CLE4 CLEs  CLKe CLET CLET CLke  CLKS CLE4 CLK2 CLK2 CLE1 CLE -
& =
| Genaral T T T General |7
Rauting | o | Routing
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CLKOKZ — | ——CLKOK2
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apL.  CLKOS — 1— CLKOS  gpLL
CLKOK ——i= . : ) i —— CLKOK
CLKOKZ ——» GPLL" : Available in XP2-17 and larger devices L kOKe
CLKDIV — [——CLKDIV1
CLKDIV2 ——= [——CLKDIV2
CLKDIV
CLkDIV CLKDIV4 —] [——CLKDIV4
CLKDIVE ——| [——CLKDIVE
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General | I | General
L2 Routing [ O _'I I_‘_ N Routing =
5 ]
2 O
CLED CLE1 CLKZ CLK3 CLK4 CLKs  CLEe CLET CLET CLKe CLES ClK4 CLK3 CLKz CLK1 GLKo a
QUADRANT BL QUADRANT BR
9-23 LatticeXP2
VCcC
16 PLL outputs — P
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- 8 CLKDIV outputs /gl  [— >
8 CLKDIV outputs <l 8 P CLKO- 5 4 POLK o1 g CLK6 - 7
4 PCLK pins L pins ——
General Routing — %;rstm;ieneral —
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B PLL CLKIDV ECLK
9-24 PLL CLKDIV ECLK

9-24 PLL CLKIDV ECLK

PCLKETO
PCLKTA

|—— Intemal Mode
l—— Intemal Mode

)
o]

N

Sedhe

ECLE2 i
PCLETT PCLETZ2
O 3
Intamal Node Intemal Node
CLEOP
ULGPLL o jos > > < oioe URGPLL
& | . |l
Lag | |2 2z | | pe!
*—> i |u = | <
o o
ULGPLL_IN - _ URGPLL_IN
<] >
LLGPLL _IMN - - LRGPLL_IN
. 5 =
O = £ DE
A B E Q‘
» = H_
CLROP Q > ' cLKOP
WGPLL g8 > > < i o LAGPLL
» +
Intamal Node ———————| 44— |ntemnal Node
PCLETE PCLKT2
g ECLE2 e

ECLEK1 A

)
i
/

a
Intemal Node —s

Intemal Node ——»

PCLETS
PCLKT4
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FREQUENCY
clkl 100 MHz
FREQUENCY NET "clk1" 100 MHz;

FREQUENCY NET "RX_CLKA_CMOS_c" 100.000 MHz HOLD_MARGIN 1 ns;
MAXSKEW
NetB 5ns
MAXSKEW NET "NetB" 5 NS;
MULTICYCLE
COMPA COMPB (NET1) 50 ns
MULTICYCLE "PATH1" START COMP "COMPA" END COMP "COMPB" NET "NET1" 50 NS ;
PERIOD
Clk1 30 ns
PERIOD PORT "Clk1" 30 NS;
PROHIBIT
bf clk
PROHIBIT PRIMARY NET "bf_clk”;
USE PRIMARY

USE PRIMARY NET clk_fast;
USE PRIMARY DCS NET "bf_clk";
USE PRIMARY PURE NET “bf_clk” QUADRANT_TL;

USE SECONDARY

USE SECONDARY NET "clk_lessfast" QUADRANT_TL,;
USE EDGE

USE EDGE NET “clk_fast”;
CLOCK_TO_OUT
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2 CLKPORT CLKNET
TRACE
CLKNET PLL PLL

CLOCK_TO_OUT PORT "RxAddr_0" 6.000000 ns CLKNET "plI_rxclk" ;

Physical Path Details:
Clock path pll_inst/pll_utp_0_0to PFU_33:

Name Fanout Delay (ns) Site

ROUTE 49 2.892  ULPPLL.MCLK to R3C14.CLKO

Resource

pll_rxclk

2.892  (0.0% logic, 100.0% route), O logic levels.

CLKPORT PLL

CLOCK_TO_OUT PORT "RxAddr_0" 6.000000 ns CLKPORT "RxCIK" ;

Clock path RxCIk to PFU_33:

Name Fanout Delay (ns) Site Resource

IN_DEL --- 1.431 D5.PAD to D5.INCK
ROUTE 1 0.843 D5.INCK to ULPPLL.CLKIN
MCLK_DEL  --- 3.605 ULPPLL.CLKIN to ULPPLL.MCLK
ROUTE 49  2.892 ULPPLL.MCLK to R3C14.CLKO

8.771 (57.4% logic, 42.6% route), 2 logic levels.

INPUT_SETUP

RxClk

RxCIk_c
pll_inst/pll_utp_0_0
pll_rxclk

INPUT_SETUP PORT "datain" 2.000000 ns HOLD 1.000000 ns CLKPORT “clk" PLL_PHASE_BACK ;

PLL_PHASE_BACK

PLL
PLL_PHASE_BACK

CLKOS  -90°
INPUT_SETUP

PLL_PHASE_BACK
PLL_PHASE_BACK
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1. (Pre-Map)

2. View Spreadsheet View

3. Spreadsheet View Input_setup/Clock_to_out
INPUT_SETUP/CLOCK_TO_OUT 9-25

9-25 INPUT_SETUP/CLOCK_TO_OUT

el Linda Modifs:
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