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altlvdsAH 777 aryzfflds I LT, Stratix® 17731 A, HardCopy® 1l
TN X F721F Cyclone®Il 77354 A & ffiH§ % & %12, #Mif PLL(Phase-Locked
Loop) 4 ¥ A% ¥ Zt$ 5 L TE& T3 ZOIRPLL I, LVDS €— F T
BET 5 fastPLL TY o 2DF 72 3 X125 ) PLL REQHIEZ LT 2 2 &8
TE, altlvds AN 770 var&fioTIUTI4Y / FLI)T 74
(SERDES) Al % 1 v A% ¥ ZLT B BICIEEHATE R wardiige s 1453 v 7 -
Ay 74Falb—2aryREDPLLA 7Y a v CHMATEET,

[ %% PLL #ge 2 i L 2\Wiaid, SMEPLL 4 7' a & 24l FlA
MWWz, altlvds AHT 777 arybflaabe AL LW
TLZE W,

ZOT7T TV r—ay - = CHBATLETO Y s MZiE, FHEB fast PLL &
altlvds LY =7 AF 777y a v MoOEREZHAT L7 o3& INn
WET, A UERER BT A Y I 2L —Y 3y - 77 A VR ED ModelSim®
TaY ey Mi. TVTFIOY 27 A PTRESR TV T T,

THLA - T4 IOEA—-K

COBNIRTBTFYFAL Y - T AL, TLVTT - T2 TH A POGEE~R—D,
F/EPLLBI 70y X7 - AL U BlONR—=T

(www.altera.co.jp/support/examples/functionality/pll-clocking.html) THEft
nTwEd,

INSEDTFTHAL Y -7 74 IVAOFITIX, #EFPLL £— FTLVDS L & — % fili
FALTWwET,

B

ROFITIE, Quartus®Il V 7 b7 = 7 ? MegaWizard® Plug-In Manager % {5
LT, altpll AH 77y art altlvds AN T 77 var&AELT
WET,
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ZOBITIE, ROBEZITVE T,

B altlvds XA 77 ¥ 7 ¥ ar& MegaWizardPlug-In Manager % flilj L C,
EHAEE L VN ER L E T

B MegaWizard Plug-In Manager % ffif§ L T PLL Z £ L £ 7

B  ModelSim #fff L THE#EER A ¥ 72— - THA 2T Ial— 3
YLES,

THA 2 DOFM

COFTHA VL, altpll & altlvds D2 DODAN T 7> 7 a rh LS
NET, COFYFA v OMEEIL, V) TV /8T L VEBRE S T4F ¥ AILD
A% 32 v MEOMIINANERT 52 L TT. 2OTHA Y OHWIE,
altlvdsAH T 77 ay EARTPLLOMI G, & SIZEMEICUEE Zbaltpll
AT Trrryarbaltlvds AH T 773 arOFEXMNATHIETT,

THA CAFRIZOWTIE, F1EBBL T2,

z1. THLEH
T AR Hh FHEA
altlvds rx_datain([4:0]. rx_out[31:0] AL PLL & L
F—% + L — k800 Mb/s

altpll tx_inclock=100MHz |c0=100MHz, /37 -7 |4 Z =TI - ;XL ZXE#IFT7 - 7
0w %7 sclkoutO = Oy 7 &sclkout0 2207 0Oy
800MHz=7—% - L— bt | VEBHOADKENAICHIET 3 7=
enable0 =1 X—JI -/, 1 2—TI - /VLZIE 10ns A
X IC1ERELET, (1)

¥ 10

(O]

sclkout0 (&, VCO 71 v 712k LT -180 MY 7 F LTV ET,

112, PLLOADBLIOHEEZRLET,

1. PLLOAABLTHAN

tx_inclock

ALTPLL

c0
—>

sclkout0
—>

enable0
—>
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Z DIHTIE, MegaWizardPlug-In Manager = i/l L T altlvds L ¥ —/ V& 4L
FTH72DD altlvds AT T 727 vark altpll AT T 7 vy arDbl
TEEHA LT,

1. QuartusII V7 b7 =7 %iEH L £ 3, Tools X = 2 — D MegaWizard Plug-
InManager %7V v 7 L ¥, Page l B’FERSINT T,

2. Create a new custom megafunction variation Z7#R1L . Next %21 v 7 L

9, Page2a "FR SN T T,

3. Page2a @ Installed Plug-Ins J A F® I/O #*5 ALTLVDS %ERL $7,
Which device family will you be using? ') A 75 Stratix I Z:#R L £ 7
What name do you want for the output file? 7 1 — )V FIZH 7 7 4 V&%
ANLEST D774V - A TEFRLE T Next 27 v LET,
Page 3 H"FERENT T (M 2)o

2. MegaWizard Plug-in Manager—ALTLVDS. Page 3

MegaWizard Plug-In Manager - ALTLYDS [page 3 of 20]

E ‘:a ALTLVDS
Yersion 6.0

Documentation

Currently selected device Family: | Stratix 1 v
althvds. v ¥ = ke e
e in[3.0] 1 ou31.0]
x_inclock: LVDS Recaiver This module acts as an
xienabie AiiARGEISTRE ) LYDS transmitter (% LYDS receiver
[ Implement SerializerjDeserializer circuitry in logic cells
The receiver starts capturing the LVDS stream at the first Fast clock edge.
: This is intended for slow speeds and byte alignment may be different from
rx_channel_data_slign[3.0)
L channel ot A the hard SERDES implementatior.
St |1 [ Enable Dynamic Bhase Alignment mode (receiver only)
‘what is the number of channeks? |4 [& channels

‘What is the deserialization factar? F H

¥ Use External PLL

Resource Usage
4 strativil_vds_receiver]

[ cancel [ <gack |[ mext> || Ersn |

4.  Currently selected device family ') 2 F7>5 Stratix IT Z 38R L £,
5. This module acts as an T LVDS receiver % #iR L £,

6. Use External PLL #4 Y |ZL %79, altlvds 74— F&flioT7 7t A
T & 72\ Stratix I fast PLL #RE 2 FIH T 256812204 72 3 Y DML ET
T ZDF T arukFITHEE, J=o0 T - FA4 7T - Ky 7 AN
FORENF T (A 3)
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3. MegaWizardPlug-In Manager D7 —=>% « #4707 - Ky U X

MegaWizard Plug-In Manager gl
ﬁ Using the external PLL mode requires that
= - The clock and enable from the PLL feed the receiver,
- The autputs be registered in the logic Fed by the receiver,

- & 'Source Multicycle' assignment with a value of DESERIALIZATION_FACTOR should be
specified From the receiver atom({s) ta the output registers,

- 'Enable Clock Latency' setting should be turned on in the
Settings{Timing Requirements & Options/Mare Settings dialog
{Assignments Menu)

COY—Zy T -4 T7ay - Ky 2z A, Stratix II fast PLL BEAE % FIH
LB EREMDO) A M EFRLET LY =R LI AZILL W
BINEAT ) AT, ROFEILETT,

a. The clock and enable from the PLL feed the receiver—PLL D} /) & >~
sclkout0 B L Wenabled 12X V. altlvds AN T 77 a DA
JJ¥ Y rx_inclock BL U rx_enable & BREH L T3 (X 4),

4. altpll & altlvds DT

: lwds_re_no_pll
rx in[3..0]
rx_inclock LwD'$ Recaiver
rx_enahle 4 channelz, x&

sk frequencey : 100.000 MHz
seration hdode: Mormal/Fast PLL locked
aclkoutl,
ke [ Ratio [Ph @] 0L (%) p—
0 ta0.00 | 5000 |
Stratix 11

b. The outputs are registered in the logic fed by the receiver—altpll &
altlvds MO T, Ly —"\holEIshs0Yy JNTHANT
VI AZAENDLENH Y T3 K512, Ly —/NHIEman
ZEMIL YA (rx_sync reg) E/RLFE T,

4 Altera Corporation
2006 £3 B
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5. Sync LY X & %{#E- /- altivds HHDEIEA

Teceiver

nels, k8

Py U3 O]E

R Tl A e Y T )|

TEUT - rx_core_clk

Stratix 11

A “Source Multicycle’ assignment with a value of
DESERIALIZATION_FACTOR should be specified from the receiver
atom(s) to the output registers— L > —/VFE T (rx_out) »2H6HIIL Y
A% (rx_sync_reg) ¥ T DESERIALIZATION_FACTOR DfET Y —
A -RNVTFHAZ N - THA A PRIEELE T,

BHEN T AI v - suay I ROREFEAL VA ANT— & PSRk S
NL7zD, RNVFH A7)V - THA A2 e LTiE, QuartusIT ¥ A
IVT T FIAWRIEFIEERETY A I VI EITCE T,

rx out 7 —#l%, 800MHz §7%4bbH 1.25ns B oFE#Hs 0y &
sclkout0 CTHE) SN E §6syncl ¥ A #13,100 MHz§ 7 4 510 ns Al
HWo# 7 0y 7 core clock0 THEjENFE T, 77+ )L T,
QuartusU ¥ A I 7 - THIAFE, FT—F»EHRT LT 7717 -
sy -y T (Me)THI /v FEnrb0LELTVET,

6. FRICHEELZCIDIEE

Source Clock (sclkout0) (

Conservative
Launch Edge T
—P @€—1.25ns

~——Latch Edge

Destination Clock (c0) ‘

Enable |_|
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612”9 & 912, QuartusIT V7 7 = 71&, altlvds HiJJ& sync
LIYAZEDBDT = FEHEIZOVTIE, DTH 1.25ns DAE L
Ty THA VEBITL TV E T, SHZIEFIEE R BT TETT. A
I=TNW WAL ST EE N TV AIv Y - 20y 7 OEHT Y
POND 1O NIREOEE T T -2 0y 7 FICERT S 2 AT
TIEENTWE 70T, TNEBIET H7-0121F, v VFH A2
W IALIVT - TH A AV M QuartusIl V7 M7= TIZBIIL
T IAIVT - THFIAFPMEHT LTy VRIBETLLENH D £
3 (H7)

7. BHIVTETYF - TyIDER
L Correct Launch Edge
—P 10 ns <+

Destination Clock (c0) |
Source Clock (sclkout0)
T Latch Edge
Enable H |_|

SNVFHA 7 VEERRET S L &, ROWELEF T,

set instance assignment —-name SOURCE MULTICYCLE
<DESERIALIZATION FACTOR> -from <register name> -to
<register name>

d. ‘Enable Clock Latency’ setting should be turned on in the
Settings/Timing Requirements & Options/More Settings
dialog (Assignments Menu)— /M PLL € — FTaltlvds & ff
M35 7097 - LAT Y URGELRT Y12 A LEND
DEToRO2EHD IOy 7 - VAT Y UREDRD D T

e Early Clock Latency
e Late Clock Latency

e say s LA T Y OBES LOHMLTEICDW T, Quartus IT Help % 2
“® LR,

7. U—=rr-¥A47uy Ky s7AT, OKxZ) v LET,

8. Page3 ® What is the number of channels? ') A T, F ¥ VEZ #IRE
FIIASILET (HED) A FAIZ WIS, Fr dviie A5 2 a8
TEFT ) ZOFITIE, YUTN - F=% - FrrVEIZ4ax AT LTS,
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2006 F£3 A



altpll A H7 7> 9> 3> DER

altpll X 4
Jr>rvar

DER
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=7y b TN R A XK BT v AOVEHIBRICOW T, Stratix T 7
AR NV FTy 7B TSN,

10.

11.

What is the deserialization factor? ') A b7 585 LIOVERUREE SR L F
FoInthise ZOFITIE, /ST LVEREHT 7725 ) ELT8EANL
F9. VA MIEREND NG UNVEBRBHIE. 74X - 773)12&-
THRESNE T Next 7 ) v 7 LE T, Paged BFRENE T,

REET T4 MNREEOF FIZL T, Next %27 v 27 LET, Page 5 »%
RENFT,

Page5 T, Finishx7 Vv 7 L7,

altlvds BV 2 — VSR EINT§,

COHETIE, altpll AH T 7 v 7y a vOERFEZHBELET,

1.

QuartusII V7 7 = 7 Z#E) L 9, Tools A = 2 —? MegaWizard Plug-
InManager 2 ') v 7 L 9, Page 1 "R ENE T,

Create a new custom megafunction variation % &R L. Next & 71 v 7 L

¥ ¥, Page2a BFERINE T,

Page 2a @ Installed Plug-Ins V) A F® I/O 7»5 ALTPLL %ERL 7,
Which device family will you be using? V) X I %5 Stratix I %8R L £ 7
What name do you want for the output file? 7 « — )V FIZH) 7 7 £ V&%
ANLEST D774V - A4 TEFRLE T Next 27U v LET,
Page 3 WZIR SN E T (1K 8)o
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8. MegaWizard Plug-in Manager—ALTPLL. Page 3

MegaWizard Plug-In Manager [page 3 of 12]
ALTPLL
Yersion 6.0

Able ta implement n Fast PLL
altpll
General
e
PO | oo regquency: 100 000 MHe o which device family vl you be using? | Statis |
kareset | opcration bode: MormalfFast PLL locked| - 7
okt ] Target this configuration For migration to the HardCopy I device Family
[t JRatio]Ph @gf oc i) enable
[eo ] 121 [ 000 [ som0 24 ‘which device speed arads will you be using?
7
_— What is the frequency of the inclock input
# Set up PLL in LYDS mode: Datarate:
PLL type
‘which PLL type wil you be using?
® Fast PLL

Operation mods
How will the PLL outputs be generated?

% In Marmal Mode:

| Cancel H < Back || Blest > ” Finish ‘

4. Which device family will you be using? ') X } 75 Stratix IT 23R L £ 7

5. What is the frequency of the inclock0 input? ') X 2 100.00 Z AJJL T
MHz Z#RL 75

IlS® sclkout0 ®JEWEH800MHz 2 & ) . AJJEW# 200 MHz b A1 T
EETMET—% - L— 1 H3800Mb/s T 5728, sclkoutl @
JE W33 800 MHz 1272 ) F 37

6. Setup PLL in LVDS mode %= % > |2 L T, Datarate ') X 75 800.00 Mbps
TR 95

7. Which PLL type will you be using? 5 fast PLL 2’ HEJIIER S E T,

[[s> LVDSmode T PLL 5#RE N2 & fast PLL 721 H%EIR AT BEIZ 2
NEd,

8 NextxZVv7L%7,Paged DFERINET (X 9)
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9. MegaWizard Plug-in Manager—ALTPLL. Page 4

MegaWizard Plug-In Manager [page 4 of 12]

ALTPLL

Yersion 6.0

altpll_sample_file
Dynamic configuration
nckad ol
L Y frequency: 100.000 hHz || Create gptional inpuks Far dynamic reconfiguration
Operstion Made: Normal/Fast BLL locke:
schout
R ) ) ebid Optional inputs
Leof v [ oon [onon] [] create an ‘plena’ input to selectively enable the PLL
[ Create an "areset’ input ko asynchronously reset the PLL
Stratix 11
[] Create an ‘pfdena’input to selectively enable the phase/freq. detector

Able ta implerent in Fast PLL

Lock output
[ Create 'locked’ autput
L] Enable seff-reset on loss of lock

[ Hold ockedt output low for cycles after the PLL initializes

Advanced PLL Parameters

Using these parameters is recammended for advanced users only

] Create output file(s) using the ‘Advanced PLL parameters
- Configurations with output clockis) that use cascade counters are not supported
- Nake: PLL type setting must be explicitly set to either Enhanced or Fast’ PLL

[ concel || <gack [Fmexs | Frsh |

10.

11.

Dynamic configuration T, Create optional inputs for dynamic
reconfiguration % 4 72 L ¥, Optional inputs T, &4 7> a > %47
12 L £, Lock output T Create “locked’ output = % |2 L. Enable self-
reset on loss of lock & Hold “locked’ output low * % 72 L ¥ 3, Advanced
PLL Parameters T. Create output file(s) using the ‘Advanced” PLL
parameters® 4 712 L £, Nextx 7 V) v 7 L £ 9, Page 50°F R SN E T,

Page5 C. &EEZT 74NV MEOEFIZLC. Next 7 v 7 L% 7, Page
6 WFIRENE T,

Page 6 T, &EZT 74NV MREDT FIZL T, Next 2 ) v 7 LE T, Page?
WFRENE T (X 10).
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10. MegaWizard Plug-in Manager—ALTPLL. Page 7

MegaWizard Plug-In Manager [page 7 of 12]

'ﬂ ALTPLL
Version 6.0

o - CorefExternal Qutput Clock

jnckn

altpll_sample_fila

inelk0) frequency: 100.000 MHz
Operation hisde: Hormal/Fast PLL

Able ta implement in Fast PLL

ol 4 Use this clock
Jocke Clack Tap Settings

solkout

enable

) Enter output clock frequency:

Strati ||

Clock multiplication Factor
Clock division Factor
Clock phase shift
Selkout phase shift.

Clock daty eyele (%)
More Detals >

M Create sclkoutDjenablen outputs
4 Enable sclkout phase shift edit

‘=) Enter output clock parameters:

Actual sattings

7 [100.0o00an |

Requested settings

|-z2.50 " ;‘n‘jeg B

|-180 |deg [
50.00 .

Per Clock Feasibility Indicators

co C1 Cc2 C3

Documentation

‘ Cancel || < Back H Mext > H Firish ‘

12.

13.

14.

15.

10

Use this clock #+ ~IZL £,

Clock Tap Settings 7* 5 Enter output clock parameters %2R L ¥ 3, Clock
multiplication factor ™~ 1 % . Clock division factor ~1 %, ZNZI AT
LEd,

Create sclkout0/enable0 outputs %>+ (2L . Enable sclkout phase shift
edit 4 IZLET,

Clock Tap Settings T. Clock phase shift |~ -22.50 Z AJJ L. deg % iR
L %9, Sclkout phase shift (Z -180 = AJJ L. deg % EIRL £ 3, Clock
duty cycle (%) |2 50.00 # AJJ L E 7,

W7 uavy s scikoutd OMAHT 7 ME. VCO Z7a v 71Zxf L
T-180 FEICREE S NE T,

a7 - ray 7 OMMY T ME 225 FICERESRET. 2,
sclkout DAY 7 M7 0y 7 RS THRETLZ L1k ). 1
DEHITEREINE T,

s

sclkouto0 frequency = input clock * 8
clock phase shift = 180/8 = 22.5 degrees

Altera Corporation
2006 F£3 A
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VCOzuv 27 & PLLIIZ 0y 7 L OBHRIZDOWTREL < &, [Stratix IT 7734

A

“ NV 7w 7 Volume 2| @ [Stratix I 8 & U Stratix Il GX 7/¥4 ZA® PLL |

DED [enhanced PLL /V— K7 = 7 OME | OEHZSI L TS v,

16.

17.

18.

19.

20.

Next %7 1) v 27 LE¥, Page 8 W FRENE T,

Page8 C. EXT 74V MREDOFFIZLT, Next 221 v LF T, Page9
HFRENE T,

Page9 C. BEXT 74V MREDFFIZL T, Next 27 1) v 7 LFE T, Page 10
HFREINE T,

Page 10 T, #HEZ 774V MREOF FIZLT, Next 27V v 27 LET,
Page 11 "FR SN F T,

Page11 T, Finish 2V v 7 L$7,

altpll EVa— VMR EINE T,

MY 7 b ZEAT AR AL, T—F 2 altlvds € VIZBN/2HIC sclkoutD
DL ENY) Ty VT, ANT—F 2HEIIX Y TF XY TELHLHTHTET
3 (X 11)0

B 1. i8> 7 b2 BAT BFE E (1)

Input Clock
VCO Clock JTKJ

sclkout0 Clock ﬂuﬂum

Input Data D1 X D2 ...

™~

-180 Degree Phase Shift

B 11 o -

@

FT=rEruy i, Ty VTHALNTVLRLDEMELT T, £ Thv
Elx. Y 7 PEELE T,

1"
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:/ s 1 l/_ THA L - T 7 A vds_pllzip ZH LT, A > 2y 3Ialb—arid
. N ENTEE T, vds_pllzip 7 7 A WMIZIERD T 7 A WsEENE T,
3/

B Quartus_stratixii_extpll.zipo 2D 7 7 A WIZI& Quartus 11 70 =7 FA3

/-l‘&_‘l\ FNTnFE j—o
B Sim_stratixii_extpll_rtl.zip. 2?7 7 £ V121X, ModelSim % ffifj L T4 —

FeLAVDOAY M)A I2L—2ary$BAZY T 77 AN

HINTVIEST, 20X —F - LX) - v bY A MZE QuartusIl V7 k

YLT - N=V a3y 51 2fioTABKEIN, YIalb—Tar - BTV

QuartusII V7 b7 =27 - N—=V 3 51 %SBTLULENHY 9. RD3

DA Z)Th - 77ANMIKRDOTA L7 FIPRICHY T4

e comp_altera_lib.doo @7 7 A Vid, Stratix I I ¥ HK—+ > FHIC
Altera 74 79" «+ 77 A NVEI VIS4 VT AEBICHEHL T,

e comp_gatedoo D77 AINVIE, F—bF LX)y PYAMET
AMNRYFHIINANTHEIHEHLE T,

e simdoo TDT7 7 ANEMFHLT, 947751 &7 A ~% ModelSim
AO—FLT, F¥1 v 2ETLET,

ModelSim #fif[iLCRTL &> PV A b2 Ial—vary$bL &, 22—
DYIal—=2ary - TALZ MN)ARLHLIRDT 7ANVICEETNTVEL AL
Th - TrANVEFHELETIT,

B Sim_stratixii_extpll_rtl.zip. Z® 7 7 A V1ZI&, ModelSim % flifj L T RTL
Py M)A EYI2L—2ar B3R )T T AN ETRTVE
j‘o
e comp_altera_lib.doo @7 7 A Vi&, Stratix I I ¥ HK—+ > FHIC
Altera 7477V - 774 Ve a4V LET,
e comp_rtldo. 2D 7 A Wi rtlL XV DAy P ARET A PXRYT

a4 NVLET,
e simdoo COT7 7 ANVIE.TAT T ETHA 2% ModelSim ~H — F

LT 7THA 2 FEITLET,

ey M, TVT T -7 2 7Y A b (wwwaltera.cojp) D [altlvds X 777> 7 ¥ 3
«® o HA R Taltpll AF T 7Y a2 H A K| B X O [Stratix 1T
TINA X+ NV K7 7 Volume 2] @ [Stratix II 38 & U Stratix IIGX 7731 A D

PLL] DEZZIL T Z S,
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