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Pre-Synthesis Constraint Files 771 DSP_Asthmetic_Modules
Lattice L5 » [ Synthesis Reports 1 Memony_Medules
Synplify Pre r P
source/impll.sde M
- Post-Synthesis Constraint Files

source/impll pdc
Debug Files . 4 Flace & Route Repo
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Script Files
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INFO - C:/fusr_ ss/Rd3lworka/y

[ File List [) Source Templats 1] IP Getalog B Tel Gonsole [ Output 3 File Lizt  [E] Source Templafy 5 IP Catalog
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[IP Catalog] # 7 COFE/RIL., 7 4 K7 E#D [IP on Local]l # 7 23BN EI TV E9, Z i Radiant %
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HY Ty a  FOMWRNRT A7 L (FVa—L) BHA2OLI IR TOET, #7134 AT 7
Y —EAEOHET vy 7RSS TY A bSNET (7 IV —HBISEVDRDH Y £7),

Arithmetic Modules 15 7 o % —0ff BifkfE % LUTHFF THERT A A OMEET 0y 7 T2, )5
DSP_Arithmetic_ Modules &[] Ui EHAERE L DSP /N— K~ 27 0 CTHET S Tb D T3, Memory Modules & 2
> 3 @ Distributed RAM 1 LUTHFF Z H W7o igRk (48 A €YU —) . EBR.Components [Z7 02> 7 AE U —
(EBR) ZHW-HTd, EHHICH B S22\ FIFO & FIFODC (’Dual-Clock’) 3 X ¢ Shift_Register 1%
ﬂﬁl/z DFEMFRTEY 4 ¥ — K TEBR (CArea—Optimized HW)”) Z AW 572>, LUT+FF ("Feature—Rich(LUT)) T

BT AN TR £97,

E 4-2. Module Z5H-7"F 2P =2 — /gD~ 2 25 H G

- ADC_Modules - Arithmetic_Modules - DSP_Arithmetic_Modules - Memory_Modules
it ADC Sequencer 1.4.0 £ Adder 130 = 1D Filter 120 = FIFO 1.3.0
- Architecture_Modules 3 Adder_Subtractor 120 2 Adder Tree 1.20 £ FIFO_DC 1.3.0
£ ADC 1.1.0 2 Barrel Shifter Lo 2 DSP_Mult_Accumulate 120 it Shift_Register 120
£ 12CFIF0 1.2.0 4 Comparator 120 = DSP_Mult_Add_Sub 120 - Distributed_RAM
o MPCS 1.3.0 = Complex_Mult 130 = DSP_Mult_Add_Sub_Sum 1.20 2 Dislibuled_DPRAM 120
i 0SC 13.0 ## Convert 120 F2 DSP_Mult_Mult_Accumulate 120 2 Distributed_ROM 120
£ PLL 1.6.0 = Counter 110 3 DSP_Multiplier 120 2 Distributed_SPRAM 120
£ SEDC 1.20 = FFT_Butterfly Lo hd EBR_Components
- 0 £ LFSR 120 = RAM_DP 1.3.0
& GDDR 7:1 150 £ Mult_Accumulate 130 = RAM_DP_True 1.20
& DDR_MEM 1.4.0 £ Mult_Add_Sub 120 = RAM_DO 1.4.0
%% DDR_Generic 150 £ Mult_Add_Sub_Sum 130 2 ROM 1.3.0
£ LPDDR4_MEM 13.0 £ Multiplier 130 - Large_RAM
£ MIPI_DPHY 150 #4 Sin_Cos_Table 120 2 Large_RAM_DP 120
£ SDR 1.2.0 % Subtractor 130 & Large RAM_DP_True 120
2 Large RAM_SP 1.2.0
% Large ROM 120

B OICET AR 2 AL MIBBICAFTEET, M4-30EH 0. BRTAHFICTT R - RBAy
B—%RBET 5 L, UETokHEIc O IRERETOT, chE 27Uy 2 LET, THEEMOY 2R

TRHZHT L WA 7 T HIML BRrO@EIRL 72~ 7 2 i8R ET 0T, Z20OF) 5 [User Guide] #
Vo7 LET, BEIMIZ Lattice DT =7 A b bA T o—RK Eh, RESHET,

K4-3 ~2aDFF=z X P FAFETSH

—————
2 x £ Start Page Reports © 1P Information
IP on Local P on Server Y-

N

. - PLL
~ Module
» ADC_Modules Description
- Architecture_Modules
& ADC 13.0 The Lattice Semiconductor PLL IP implements a Phase Locked Loop
12CFIFO 11.0
VI s 140 Devices Supported
3 0sC 140
L 1.7.0 i« LIFCL-40, LIFCL-33, LIFCL-17, LFD2NX-40, LFD2NX-17, LFCPNX-100, LFMX

References

(e}

> Arithmetic_Modules
» DSP_Arithmetic_Modules @
» Memory_Modules emains
P WARNT
- Architecture_Modules port ToeE e e sresns CoommESTES Tom mass corEnes
Done: design load finished with (0) errors, and (8) warnings
@ Flash Access for MachXO5-NX 103
~ (9 Audio_Video_and_Imgge= a
[ File List [E] Source Tempéte 1P Catalog ) [ Tel Gonsole [= Output EY Message
e ————

42217 av

Mmmtﬁya/mTiPﬁ7ya/T? TIWIPRERENBE LR, IPEAKL TTFF A
ICFEET B 7-012ik, Lattice @ 1P br—_"—mba—P—nDZFERKF 7 a—RK L TA 2 AR —/LTB0ERN
HYFEF, i?UP%@%]&7@R% ET, VA RU EEBIZH S [IPon Server] ¥ 7 %27 Y v 7 LET,
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Radiant L ERF 12 B BIAYIZ Lattice D [P —NN—IZT7 7 EBA L TV A R EZEBRTEL L IR TWET, Xy
kU — 7 3% @1 Radiant DEREERE TITWVWET (FE3.55HBM), UAMFRREZEHRLZVESIE., EEBIC

HbHV 7L yva -TAay 5 7y LET,
K 4-4. [P U X } DFEFH

Fs - oK
IF an Local ‘ [P an Server ) T

' 12 Server C— =
b Audic_Video_and_lmage_Processing
- Connectivity

& cric 104 0

@ crio 1.0 @

@} PCle Endpoint 103 jrstalled

Q rCEX1 112 jnstalled

0 PCI Express for CertusPro-MX 1.0 O

Q rol Express for CertusPro-NX 1.1.0 Installed

@ sGMIl and Gb Ethernet PCS tod @y

@ sGMII and Gh Fthernet PCS 110

@ SGMIl and Gb Ethernst PCS 120 Inctalled

¢ SGMIl and Gb Ethern=t PCS 120 Installed

@) 10Gb Ethemst MAC 100 )

@) 10Gb Ethernet MAC 1.0 @

@} 10Gb Ethernet PCS 1000

@ 10 Gb Ethemst PCS 11.0 Irstalled

Q TSE MAC 1.0.1 O

Q@ TSE_MAC 11.0 Installed

© TSE_MAC 1.2.0 Installed

G xau 100 0
v D5

@ Compact CMM_Accelerator 100 O

Q@ D 5caler 100 ()

@ 2D 5caler 1100 .
A 3
3 File List  [E] Source Tcmpm

HFIY—RNZIPLBWA—Y a3 VIER L HICERINET P 2L Yo — R4+ 5100, FiEo P/ ~—
Da A TAERICHS D BE 2 v LET (" 4-5, ), SF%7kEo O ey a—n RL T,
K45 IPDAL> X —rb

oo& A x 1% Start Page JEN - @ IP Information IP on Losal ) [P on Serve
TF on Local T P Modae/ P on Local
e - Description
B P server ] v Medule
- ) . . v
P The Lattice Semicondueter Byte-to-Pixel Converter IP corverts C51-2/DS1 stay .
- Architecture_Modules Module output to pixel & ¢ In addition Bita tn Dival [ ™ - Architecture Modules
© Flash Access for MachHOS-NX 105 nstalled 812 or D3I synchromiz 2] 1P License Agreement ? © Flash Access for MachOs Hx 103 T
* [ Aucio_Video_and_Image_ Processing = £ Audio Video_and_Image_Processing
- riEe Ane Ees _ . 1P Care Livense Agreement © Byteto Pisel Corverter 180 £
G Automaic White Balance 120 @ Devices Suppor {
- o THIS IS A LEGAL AGREEMENT BETWEEN YOU, THE END USER, AND &) CS1-2/D5I D-PHY Receiver 130
€1 Automatic White Balance R ) LATTICE SEMISONDLETOR CORFORATIN IF 10U ARE 8N END USER -
: b LIFCL-40, LIFCL-17,L N THE UICTED STATES AND LATTLCE S FTE LITDLIF Yol Ase SLVG-EC Riecei 51
G Byte-to-Pel Convertar w0z Q : L N EE SR (AT TH 4 COLNTRY DTHER THAM THE LINITED K : e -
; " 111 @ SIATES. REFERERGES TOCLATIIGE: (N THIS AGREENENT MEAN LATTIE
Q0 Byre to Pieel Comverter o ' Refer ! SEMIONDIICTOR S RFORATION B A FIE. T
Q) Byte to Pixel Converter 120 @ elerences Wi Tk 13F OF THE IP CORE S L eckiou EOoE
SO e R A T A REEVERT Yo UNDE ST AVRF—Iig
@) Byte tc Pixel Converter ROREE D B FOUND B THE TERES AND CONDTTONS OF THE
EGREEMENT. AND U3 F Y011 3RS ENTEFING INTD) [ ASREFWENT ON f
Q) Byte tc Pixel Converter EEHALF OF YOUR EMPLOYER. WCU REPRESENT THAT YOU HAVE THE
) EUTHORITY 70, A TR H1T0 THB AAREEHENT. O SEHALF oF WoUR
Gl EE TO THE TERMS AND i

Doaxicinm Hhctn

T B
JBTANED THE IP CORE FROM AN ALUTHORIZED S0URGE, FROMPTLY
RETURN IT FOR & REFUND

il Color Correction Matrix

@ Color Correction Matrix 10§ L1y .y eoim i
@) Debayer L0 1.1 " Gontigared Object Code” meanz the dorm of the TP Care in bitstrean,
y € ] :
erypted net Ist, or cthor nen-human readabls device programming file for mat

Moo 110 M - .
1 3 S .
1.2 "Decign” meang: (a) a =rale printed circuit board on whizh ane o mare -
O File List [E] Source Temola TP Gatalos [l Tel Corsne = &

1. Dedinitiona.

v

Leclne

T N =Ty b TANARZKIE LRV IP XL B TAIURERRINET, £,
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VWS — g VIEFICEER AW R D 1T R E LN LA HESEL 9,
Hra—RBBESNDANCT A B AREEZIET Y 4 RUNREKREINETOT (K 4-5, Hh), X

B 72 AU TAceept] 227 U v 7 L CHRICERET, MR X T rva—REAL AN —ABKTT DL,
FE DO [P on Locall] # 72 EIR UL I-RIEETIP 72 3 FICIP2NEI « oRrEnE 1 (K 4-5. £).

4.3 Y a2 — VAERROEATFIE

FZFY 2 —/)LI@EO FEMEE A PLL A Lo H TR L £97, Radiant TIX 2 Verilog HDL FeiRDE Y 2 —
IANERENET, £ IP Catalog £ (K 4-2) 04T 587 arhbBERTALEY 22— (22T
IZPLL) 2% 7 V270w 7L %ET,

B 4-6. L BHE D v > D (PLL DA
| =

This wizard will guide you through the configuration, generation and instantistion of this kModule S/IF. Enter the llowing
information to gat startad.

Gomponent name: [ pp) g

Create in: Cifust_ss/Rd2023plwks/ toverifyOnly Erowse ..

Thiz will automatically create a folder for FLLO inside the Gifusr zz/RA20%Ep2whes toveritiOnly

EE3T DT 4 P —FORMICEREINDY 4R (K4-6) T~ % (Component name) &ZERKT %
7 # LA (Createdin) MBI ATLET, TZHNLNTIIA LTI AT — gy « T H LA —DFERS
NET, ZETHEASIITLT Browse RZ » TITED 7 + WX —ZEEL T (FELRWT + VX —4 %
LR L e d izl £9),

B 4-7. PLL D/NF X —ZZED 1> N
] Module/IP Block Wizard b

Gonficure Component from Module pll Version 1 80
Szt the following parame ters 4o configyre this componen

Dicgram FLLD o figure PLLE:
= Genersl | Optional Forts
Property Value =
~ General
Configuration Mode Fraquenc

Enable Fractional-N Divider
PLLO enablespesa spectnm cock ceneaion. PLL D35, Generate
Enable User Feedback Clock ﬁ"‘jt:&z‘f? U ‘y 7 T %

.o Enable Internal Path Switching
clkiii clkop_o
) + Reference Clock
rstn_i lock_o CLKI: Frequency (MHz) [18 - B00] 100
p ] Enable Reference Clock Monitor
~ Feedback
CLKFE: Feedback Mode INTCLECP

+ Primary Clock Output -
Calculate

4 .Eg?zj‘ b || Mo DRGissues sre found
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INT A—BRENT, MREY 22— VITHDOOLTHEATTBLVETNNE T AL DA T a U ROEORERIRT
1T9 X910 oTWET, AR — VR T 522 TOREEITI LERH Y £9°, X 4-7 1 PLL O
TTN, T4 F—R ESIERDOZ TN AT 2 — ML > TFEBOZ T Rb D $T O T, &4 75k
%‘}g\l_/ i‘j—‘o

AT - 8B TH. THE® [Generate] R %27 Vw7352 LT, £EVa—%EAEKLET, PLL (2
PR TIEX 4-7 O FERZ&H 5 [Calculate] RZ % 7Y w7 L TDRC /8 AL 720 & [Generate] 7R & M
TIT 4T FH A, TADC EV 2 — L 7 Rl MO—HEY 2 — L TH ZHICEBIL T — AR B D
FITOT, THELIEEVY, 742 F 7 FERIC No DRC Issues are found| & FomE T, AR
MIE e < AR FTHE T,

X] 4-8. Generate #DZF 1~ (PLL DY)

21 Module/IP Block Wizard 4

Check Generated Result
Check the generated component results in the panel below. Uncheck option Tneert to project’
if vou do not want to add this component to vour design.

Component 'PLLchk’ iz successfully generated.
Module: pll Vergion: 160

Vendor: latticesemicom

Lansuage: Verilog

Generated files:

IP-HACT_component: component xml
IP-XACT design: dezignxml

black box_verilog: rtl/PLLchk_bbw

cfe: PLLchk cfe

IP packaee file: PLLchk ipx
template_verilogs misc/FLLchk_tmply
dependency _file: testbench/dut_insty
dependency _file: testhench/dut params v
timing_constraints: constraints/PLLchk Idc
template_vhdlk misc/PLLchk_tmplyvhd
top_level_verilogs rtl/PLLchk

T7A#NMEIEENA FE—F

[ u Inzert to project ]

—
< Ba Finigh '

ERREND ERIZK A48 DEI Y A F—RERIZRVET, T =T —RENRNT L EERL T,
THER/EIZ&H D [nsert to project] RZ NI T 7NV ETF 2w IR A TWHWETH, FEITA U R—FT5
BEldTF =y 7 %4 L 7, [Finish] R&>THRTLET, HEIA VR — MEEOHGIIYZ AT U A
T —3 3 > ® "Input Files” 7 v 3 T xipx, BEL D *efg e EDFET HET7 7 A VN Y T 7 4% (RTL
Files/Constraint Files/Testbench Files) Z & CEME N E9 (X 4-9),

B4-9. 12— F ST 2 — L EED T 7 A

~ 2 imph (Lattice LSE)

- Input Files
| source/count_attrv
|+ %] PLLchk/PLLchkipx |

= RTL Files
L] rtl/PLLchlcw -
= Constraint Files EE% [: iﬁﬁ . /f :/d-; - I"
constraints/PLLchk.ldc >'"
- Testbench Files (’Eﬁﬁ?i a)-ﬁ-;_jltjﬁ"]@{ﬂ)
e testbench/tb_top.v
PLLchk.cfg

TFETA LTV AT = a A VA= T D8H1T. 20 *ipx 77 ANVOHREREL £, ZHLL
AEEBNIH D Z EITHET D KDL 9, .ipx T 7 AN — A DB RNT A= ERERTE T,
Radiant [HA OERET 7 AV TT, ZNERETDH E. BEA R — DA LFRERC, T MO 7 7 A
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L ETHEMICA AR —FENET,
44 F 2 —VDNT A—FEFE (BAER)

FV 2 VDINTG A= ROREEERETIHHE, AT VAT a il R —hF STV 5 44T
P a—)LD xipx {TEEZ TN 7Y v 7 LET (X 4-10) , EEEONRT A—F LFELZ T —R LT2IREET,
4T LRILT 4 RUBRERRINLET,

B 4-10. /¥ T X — 5 B EDERIE

v [ test 1] Module/1P Block Wizard %
B LFcL-17-9BGassC Gonfisure Domponent from Module pil Version 1 5.0
Sethe toceranire :
3 Strategies
- B impl_1 (Synplify Pro) . Diiseram FLLO Denfgurs I
v 7 Input Files g'7 AR = oenem oo
ok o/ RTLjdechaty Property Valuie
- = Genesal
5 RTL Files Configuration Mode Frequency
» Constraint Files
Enable Fractional-N Divider
» Testbench Files PLLO
Enable Spread Spectrum Clack Generation
PLlbictg Enable User Fredback Qock
M Pre-Syrthesis Constraint biles Enable Intemal Path Switching
Syrplify Pro
Post-Synthesis Constraint Filzs = Referonee Cock
Debug Files CLKE: Frequency (MHz) [12- Bog] 00
ScriptFiles
A Files
ohanics p" Enable Reference Qock Monitor
Pragramming Files Ee—
CLEFB: Feedbac k Mod: NTCLKOF
= 1E Plio-Pllov ,( cedack Mode
5 PLLo Isc Isce_pll_inst) - P
% PLLO_ipgen_lsce_pl(lsce_pll_inst) - PLLOw — L
1F dechat - dechat.y o
“ 3 i T DRD zsuas are found
m Source Tamplsks [ IF Cataos J— ——

Radiant 2023.2 IR NN—2 3 CAR SN EY 2 — A NFEEINTWAEES HARKRT 5 2 L3 MED
LORHY FTTOTITEEL I, Avant-E T2 TR, O~ 7 I U —Ti FIFO / FIFO-DC / ADC /
DDR Generic / MIPI DPHY / MPCS / PLL 2384 L $4 (VU —2 /— K 2&MR),

4.5 ERED 22— DY — R T 7 A )LFER
F4-11. =71 52— LB —X 77 A4/ R

v [ ./ macroGen/pll27to135/pll277tc 135, i > S Ehos 4 pli27ta 135y

< RTL Files

T T g b T T o e L

Jyletlist generated by IFGEN Lattice Radiant Joftware (f

Constraint Files

constraints/pli27to135.| |

r = A
|

b bk A T AR R AR R R T R TRk ek T ARk ek b ko
* firapper Module generated per user settings.

R R T e S T e P S P e SR P SR P e R SR T

CpentEn L= pll27tol35 (clki_1,
Chooze the proeram to opsn “pll2Tto 135" racn_1,
clkop o,
roe Edi Add... » lock o) ¢ Vi _‘zlj—_“ A 5{ —
A oEditor (default) i nput clrl 1 :

input cstn_i

butput clkop o

putput lock_o

p1127t0l35_ipgen lacc_pll #(.INTFBEDEL SEL("DISRELED™),
EMJ_WAITFOELOCK ("EMABLED") ,

- \EEF_0SC_CTEL{"3D2")
. \BEF_COUNTS ("0000"),
BHERLTWAIT 42— — \EN REFCLK MO
Clase
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R LTEEY 2—ARIPORILRLay 7 4 7L —a DY —ARREZHRLT-WEERH D 51,2
DA 1L F 9 [RTL Files]/[Constraint Files]/[Testbench Files] &% 27> a V4TEEO " » " 227 U v 7 LU CREBL
F9 (X 4-111X PLL ®O—fl), @EIXYE Y — AT 7 ANEXTNT Uy 73252 & T, Radiant GUI A1l
DOEIRIZY — AT 4 X =D& ETOT, NEEZHRTEET,

5, BWEREDH 3.5.3 HIZRT HIETZ—F—HMLEOTHF AL « =757 4 ¥ —&EFHEHKL TWT, 1T
FREIBTZWEGAIL, BT 7 ANV ERIREICAZ Y » 27 LT [Open With...] 23R L £9°, “Open With”
T AV R URERINETOT, FERHNOBEEHE LT 4 X —2BIRLC[OKl 27 v 7952 & THERR
SNET, B, 22—V —DOBRORIHND R EOHEERNT, Y —APNER LY — AT 7 )V 2—
P—RE L TEREICHND Z EITHEREL T RN ST EL TSN,

., fvAR—FENTNWEa2—P—RRILEZT XA T 4 ¥ —THRLT-WEAIL, 20 B
BMEIXIARETY, "R T 7 ANEEZTNIT ) v 7T BHZ LT, EEBICEEL TWAETT 0 X —0n b En
D ET,

46 B EEY 2a—VOERIZEL T

RKa—HF—H AR Tl DEY 2—LIZONWTETHR—FT 5D TIER L, FICERNLBEREEND
HHDIZONTORHFLIRL THWET, ENENOFEMZONWTIL, 4 TIHIT A AT 73 —DT /=
HIV )= IRl BT SR LITEE N,

4.6.1 ROM &Y =—/)L

458 A€ U — (Distributed) “X—ZT% EBR X"—ZATH %Y 5, ROM Y 2 —/LICHT A EFEIET
T, ROMIZTF AL ZAD a7 4 7L —3 a3 VI AT Y —NOERIIL S, U—R T 7B 2ADOBRDHTE
INABEY 2a— LT, o T EITRLY . Y a— VAERKFICHE LT — 25252 AXLERH D 9,

& 4-12. ROM “E3° = — /L DEHEIEESS

LR [e=l=R ) e L - mm
Enable Output Register =
1] Enable Output ClockEn

rtion sync
~ Initialization
rd_data_o[15:0] = <i “__é

Memaory File wf..fwkd4jug/sample.mem

Memory File Format hex

rom

> Mo DRC issues are found.

< Back Generate Cancel

B 4-12 1XREY 4 V' — RO FiEz ~ L £9°, “Initialization” ¥ 27 > a > CRET 2087 7 AV

X TPEiEF% *mem ETH5TF AT 7 A1) EWHOHENRHY £9°, Memory File] B/VIZ, 7T 7 AL
Tmem 7 7 A/VEER - FFEL £9,

TERANTZ 7 ANVOPIMEZ TR T 27 +—~ v FbRO SN TVWT, Binary (0 & 1 DADKLICE DT
XA K) H Hex (16 #3K50) . F721F Addressed Hex (7 F L AFEEH Y 16 HEF) OWVWTINTHDHMNE
WHVET, TNENOT7 +—~y ME, K4-13 [T T X T, FEMIET AR -7 7V —
DAEY—f#HT 7 =)L ) — s ETEBBLIIEEN,
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X 4-13. FIHEZ 7 4/ *¥.mem D7 4 —~>» ;b (Z : Binary, # :Hex, 4 : Addressed Hex)

0010000011001110 A001 A0 :03 F33E4F
0101110011100010 O9EB B2:3B 9F
1110000011111000 3725 B3:2A A53422
0010000101000111 BCOE B4:11 77 FF AO
0000110011001110 51FF CO:0F 55

WL 7 7 A VEFRERIC [Generate] T ROM EY 2 — L& ERL T2, NTA—XRELD *.mem
T ANBREN (B &, ERAT—HARRY A R TRHERNZ T —IZR D ET, TOFEFEKTL
THEY 22— WTIAERENEFTA, BELD *mem 7 7 A LD/PNEN (W) &, =27 —1F 6T, R
FEAET70” L L7 ROM BV 2 — U EREINET, FFIZ ROM EY 22— /L DEA1E [Generatel]l 27 U »
7 LTk, K48 D& ) fERFBREMLTHERTHLOICL T,

4.71P DINT A—HBRTE & AR
AU AR =V LTZIP DT A—HIFE « iRE EARTFIEITEY 22— VAR & EARRIZFEETT, REY 4

PR DETRY 42 B IHOMESRE L O IPICEEL £T 0T, ZNERO2—F—H A K & ZHERL 7
S0,
DY A A ROAFHIEE, K 4-5 OFhA LRI, ERTHTICvT X - KA 2 —a BT 5 L,

BHATORBIC W ERBENET, ZhE 2 )y 77258 AANCIPIZOWTORANFRRISNET, U
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