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1-1. BIRE> D ERBA

BiR HREE (V) P
Veo ECPS__|1.1VE5% FPGAT7 FIER
ECP5-5G [1.2V+5%
Vecaux 2.5V+5Y% HBEIR
Vecio (3.3V, 2.5V, 1.8V, 1.5V, 1.2V)*£5% B/ ONVIBDEIR
Vier 0.5V~1.0V )I77LREE
SERDESHR
ECP5-5G [1.2V+3%
Vocauxa 2.5V=+5% SERDES FA{# B EiR
ECP5-5G |0.30~1.26
ECP5UM [1.1V£5Y% s \
Veorrx : SERDESFt h#& i R EIR
ECP5-5G [1.2V£5%
BIEHEE
- EHHIEBEQBEN TS TFL
Vo N DEILEBEBERTOLDIE, 2 TEEEEHELTTEL,

o~3vt'iﬂéhwér€% Vecaux I 7 L—RE, 30 mV/ u sEBZHENTTSN
ERIZDOWTOEFMIZDOWLTIETNI26 1 ZZ S B TS0

- SERDESHE
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BRMNILL ENYRFICLLTDIDDERET N THEL=&. \T—F ) EybnEEizSh,
a2 747 L—a ZRIRLEY (VPORUP)

Vcec > 0.9V ~ 1.00V
Vccio8 > 0.95V ~ 1.06V
VeccAUX > 2.0V ~ 2.20V

ERMNITYBICLUTO2ODEHET R TiltzLiz., /AT —F 2 ybhihmy,
FEESFEI (VPORDN)

Vee < 0.77 ~ 087V
VeccAUX < 1.80 ~ 2.0V
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AT 13 BREL—UR. RUSYTL—h

BER—TR
ECPSZEMNERSPITSYL A kYarI40 L —ar I8 B5E . 22N EIR (VecE =&
VccAUX) D V75K EBL1DAVPORUPEELANILIZET HKYREIIZ. Vecio8NFEBSPITS Y
JADVIHEKYEWEEZANTHIDHENHYET,

ZDINT—TYTo— O RBHEFH=EEWNGE . VcCio8MHNERSPIT Sy 2D VIHIZE
9 HFETPROGRAMNE VFE=IXINITNEVZLOWIZRES . OV T4 L—aV RIBREES
HANENHYET,

ECP5UM, ECP5-5GTCIEXE BRI B LITHIZVCCAUX LY EVCCAZELIZIIB EITAZLEH
"qLEI,

BERDSTL—F
BEREADEETHRBITILUTOSUTL—rESEoEITNIELREYERE A
VccAUX 30 mV/usbL Fhn Lyt 0.01-10V/ms
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=350 1.4 SERDESHEEICEYT AIEEE

NIEFH

- VCCAIISERDES#F I 4G5I T . #HBEEBEL O DETOHEITNIEXLGYEE A,
SERDESHK{# AR IXVCCIZHIEIN S EIREFEHRLTT LY,

- REAFYURILOVCCHRX, VCCHTX, HDINP/N, HDOUTP/N , REF-CLKP/N [
J2O0—T4 71T H5ENHYET,

"RERAFYURILOENEVIE RBTLTIDENDI A AT —NREELGYET,

- BFYRILIZELT, Rxonly, Tx only®D I35 & THVCCHRX,VCCHTXM A IZERIEHE T HHEMN
HYFET,

‘VCCAIEZH)—> B2 LI=EBRTHITNIERYER A,
“VCCAIF)=7LF¥aL—A3TYTILEBRELTW{EEHELET,
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AREY

PIO [L/R] _[A/B, C/D]

I/0

USER IOE>,

LIZLEFT. RIZRIGHT Bank%:RL. A/BEC/DIFFNEFNEBDRT7ERLET,
True LVDSDH AIZA/BR7DH . AHIELA/B, C/DDRT THHR—IAIRETT .
Emulated LVDSIZA/B. C/DDRF THR—IAHETT,

PIO [T/B] _[A/B]

I/0

USER IOE>,

TIXTOP, BIXBOTTOM BankZ RL. A/BIZEZEHDRT7ERLET .
TOP. BOTTOMTI&True LVDSZHHR—FLTEYEH AW
Emulated LVDSIZA/BORF THR—FATRETT,

GSRN

Global RESETE >,
2 THNAI/0ILGlobal RESETEL THERTIRETY .
(GSRNIEEAMICIFRESHBFICEETIYLETONET,)

NC

RERED

RESERVED

ZOEUIET OpenlZLET,

VREF1

JI7LURBEENBELRAE—T1—AHSTLE)ZFERTRI5SIFEALET,
VREFELTHERALLEWGSE . AR/OELTHERTEETT,

Clock AAEY

PCLK [T/C] (3RREY)

I/0

Globalyavo AHEY,

T(True) . C(Complement) I(EZEEIDP/NT, VU ILIVFAATHEATIHEICETREFERLET,
ZORECHIIFNABIOLLTHERTEETT,

Fr-. a9 PE ELTHERLAWMES . RRI/OELTEREIEETY .

GR.PCLK ((ERHEY)

I/0

Global 7AYo A AFHEY .

—REE A SCIBERBL IS4 IAYISAUICT I ERARETT,
PCLKE &L\ > =R RAL=LET,

DDR I/FIZIXGR PCLKEV [XFERTEEE A

Fr VAV IEELTERLAWME S RRI/OELTEREIEETT .

GPLL [T/C] (GREE>)

PLLOYBAYIAREY,

T(True) . C(Complement) (XFZEIDP/NT, VUF VIR AN THEATAESEICIEITAEZERALEY,
ZFORRCAIIELBIOLLTHERARAETT,

Ff-. PLLRERB LA/ 0L THEATIEETT .

[L/RIDQS (FRAEYV)

I/0

DQSAHHEY,
F=.DQSELTHEALLZVMES . RAVOELTHERTERETY .

[L/RIDQ (FREY)

I/0

DQAHAEY,
Ff-.DQELTHALLELME S AB/OLLTHEAREETT,
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S ERALEE

ConfigurationE>

CFG[2:0] (EHAE>)

Configuration ModeiZiRE >,

CFG[2:0] = [001] — Slave SPIE—F

CFG[2:0] =[101] — Slave Seria E—F

CFG[2:0] = [111] — Slave Parallel E—F

CFG[2:0] = [010] — Master SPIE—F (Serial, Dual, Quad)

1 kQ~10 kQ pull-up to VCCIO8
0=GND

PROGRAMN (EAEY)

VI EREY,
LowlZ7H—hEhdEaL 745 L—ar A \BIRT 5,

4.7 kQ pull-up to VCCIO8

AV I ERORAEA—TURLAVEY,

INITN (EREY) 1/0 iy PN iy 4.7 kQ pull-up to VCCIOS
on AV I ERDA—TURLAVEY,
DONE (FHEY) VO | S0 i a e TEme.
o AVT4TL—2ave B0y A AEY, _
MCLK/COLK (F/E>) /0 SIave=E—I~°E|‘—‘*flilnput'C“Master:E—PE#[iOutputo 1k pull-up to VCCIO8
DO : Slave Parallel E—REr DT —2 AH A,
on MOSI : Slave SPIE—FEFDT—42AHEY, DO : 10 kQ pull-up to VCCIO8
DO/MOSI/I00 (FRAE>) /o Master SPIE—RErDT—42H HEY MOSI : 10 kQ pull-up to VCCIO8
100 : Master SPIE—KF MDual, Quad&{E 3 AFEIZ{F A,
D1 : Slave Parallel E—FBEDT—2AHAEY,
o MISO : Slave SPIE—FEFDT—42H HEY, D1 : 10 kQ pull-up to VCCIO8
D1/MISO/I01 (RAE>) /o Master SPIE—FEDT—2AHE Y, MISO : 10 kQ pull-up to VCCIO8
101 : Master SPIE—F ®Dual, Quad&{E 3 AFEIZ{F A,
o D2 : Slave Parallel E—FBFDT—2AH AIEY . _
D2/102 (FRAE>) 0 | 102 : Master SPIE—F (Dual, QuadZ & B ¥ BRI fE . D2/102: 10 kQ pull-up to VGCIOS
o D3 : Slave ParallelE—FEDT—2AHAE _ _
D3/103 (FRAEY) VO | |03 Master SPIE—F(DDual. Quads 5 B3 2 (= . D3/103 : 10 kQ pull-up to VCCIO8
D[4:7] (FEHEY) 1/0 Slave Parallel E—RFBEDT—2AHAE, D[4:7] : 10 kQ pull-up to VCCIO8
CSN/SN (36FIE>) /0 CSN : Slave Parallel E—FEDFvTELIREY, SN : 4.7 kQ pull-up to VCCIO8

SN : Slave SPIE—FEIQDFvT LI,

CSIN (FHREY)

Slave Parallel E—RFEDFvTELIRE .

CSNZE/=IECSINA High® B, D[0:7]E > EBUSYE U IEMSA R TF—MZBYET,
CSNECSINAYE(ZHighD B, TINA RIZNA/IRREFRTLET,
INAINREFRALLGLVES . CSNECSINEL LM ADAFERALET,

WRITEN (FEFAEY)

Slave Parallel E—R B D Write EnableE’ >,

¥Master SPIE—FEF, WRITENIZLAY A 1SN D&, Flash~Di&E{E B . MOSINS
Read Command [03h] DREJIZAS—aT2K [FFh] AFEITSNBLS(ZHYET  A3—av
VU RIFFh] OFEITHDELFlashZHEFEVDZEEILAA. ZOMDZEIIHA AT SEES
IZLTTFELY,

Master SPI E—KEF

' S—aURIFFhARELRIGE
—HA A1 (High Drive or pull up)
HI—aTURFFANARELISE
—LA 71 (Low Drive or pull down)

Page: 12
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Ey4 | AHA | L] SMERALER
ConfigurationE > (D 3%)
R o CSSPI :
HOLDN/DI/BUSY/ HOLDN : Slave SPIE—REO## > ° 4.7 kQ~10 kQ pull-up to VCCIO8
CSSPIN/CEN /o | DI:Slave SerialE—FEF DT —2ANE ¥Master SPIE—K TDual or Quad&Z
€ 3:[=P)) BUSY : Slave Parallel E—FESO#IBIE >, ERTES S 11 kQ pull-up to VCCIOS
CSSPI : Master SPIE—FEDFvTtLIRE Y, FLTTFEL
DOUT/GSON DOUT : Slave serial/Paralleli—Pﬂ%@w/€x3‘6ﬂ%®€-‘—9:{dﬁ€>o
(FEEE) 0 NIDEVITAA/OLELTHEATRIEELEDH. power-uplMdbHEH AILET, SLA/OEL

TCHEADEZE FOutputE LT RATECEE#RLET,

Programmingtf>

T™MS (EREY)

JTAG (Test Mode Select) >,

4.7 kQ pull-up to VCCIO8

TCK (EREY)

JTAG (Test Clock) E>/,,

4.7 kQ pull-down to GND

DI (BEREY)

JTAG(Test Data In)E>/,

4.7 kQ pull-up to VCCIO8

TDO (EAEY)

O = | |—

JTAG (Test Data Out) >/,

4.7 kQ pull-up to VCCIO8

Page: 13
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OOV PESFT/OvIEL (PCLK pin) IZA AT BHKIITL TS,
/OMDARNBERETI AN, RBERIOVISAIUICRELETOEENELFET,
(VBYIEVHLREERIOVISAVETHDNR(TR/IMNEEICEYFET)

-GR PCLKEVZ{FEHL=HZE . Primary 7 QYIS AUNZTH A H5ENAIEETT A,
GR PCLKEV M SCIBETClIE— iR iR I CCEBC B B iR T EM I 54, PCLKEVZ{ERLT-

BRELRTDHEIOVIBENAREGYFET,

General

Clock Routing
Sou rce:

clg
Entry

XCIB : —RRECIRFEIE MDY O—/ LIV IS4 Z R T 510D T OV ERYFETS,

Clock

Primary Routing
Clock Tree

E

Page: 14
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=A5500 29 pCLK., GPLLEY DR (212)

- B RERETE . PLLZ{ER T A0 ESH HIETIZ K- T=1B &2,
PLLEREY . 7Oy E AAIZIOVIESHFH]IAL THEKIEFHERELET,
(FEHLHELVADEUZ/NNEI—D DN > T THEICRIBEIEHY EEA)

"TFTROEIETHAUDIGE. "ncki’"ZREBERIOVIEIRIZE TS ENTELLGYET,
Y—I)LETIE neki"ZREERIOVIEBRBICEE TEIS—I2ITHYEEAN. —EF LD
REERIOYIERREERBLTHSPLLIZ ncki’AABIFKIZEHEE=0. FOMEBEENELT
LEWNET,

- —IREREMSPLLA ST BAERIZIL"PLLREFCS" YR T4 T A CTETIEETY,

HL. TcoEDNT=O. COEIETHAUEZEZA-IGEIZIZEEEDERICPLLA AETOEEMN
NS A FE([TTcoMBELLGEH>TLEICENEZZONT T, COEIILIGEEIZIX. CLKIZPLLELFR
E é&onyIERECOMAIZAALTIEKCETHRETHIENTEET,

CLE1 PLL n pllo

n_clki
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4\-‘__

‘%L:,., . 2-3AREPull up/downDiEHLE

ECP5M NERPull Up/DownDIEFLIEIXFNEFNIZTEND ) —UBFREVecioDHEEEF T EFH M D
BHIAIEMNTEETT,

1/0 Active Pull-up Current,
I sustaining logic HIGH state 0.7 Veao < Vin < Veao -0 - - bA
PU

1/0 Active Pull-up Current, pulling _ _ _

down from logic HIGH state 0<Vin=0.7 Veco 150 VA

1/0 Active Pull-down Current, 0< Vi< Vi (MAX) 30 _ _ vA
Ioo sustaining logic LOW state S

1/O Active Pull-down Current, — —

pulling up from logic LOW state 0<Vin<Voen 150 VA
Standard . Vo Input/Output Vi

Min Typ Max Standard Min (V) Max (V)
LVCMOS33! 3.135 33 3.465
LVCMOS33 =0.3 0.8
LVCMOS33D?3 Qutput 3.135 33 3.465
LVCMOS25? 2375 25 2.625 LVCMOS25 0.3 0.7
LVCMOS18 1.71 1.8 1.89 LVCMOS18 -0.3 0.35 Veaio
LVCMOS15 1.425 15 1.575 LVCMOS15 -0.3 0.35 Veaio
NG L Y
LvCMOS121 1.14 1.2 1.26 LVCMOS12 -0.3 0.35 Voo XData Sheet Ver1 9:}: )*&*’#
= B AN
&) LVCMOS33DIHA
IpUDER AR I 78 B D IEVIN=0V DR Ipd AR ARIZH 2 D IEVIN=VccioD R
V Ipu(uA)  R_pu(KQ) v Ipd(uA)  R_pu(KQ)
LVCMOS33_max 3.465 150 23.1 LVCMOS33_max 3.465 150 23.1
LVCMQOS33_min 3.135 150 20.9 LVCMQOS33_min 3.135 150 20.9
Ipur AT B DIEVIN=0.7xVccio DR Ipd W& ZH B D ILVIN=VIL(Max) D B
V Ipu(uA)  R_pu(KQ) v Ipd(uA)  R_pu(KQ)

LVCMOS33_max 1.0395 30 34.65 LVCMOS33_max 0.8 30 26.66666667
LVCMOS33_min 0.9405 30 31.35 LVCMOS33_min 0.8 30 26.66666667

RERPull Up/Down D IEHTE DMax/MinfB X = XEMNEE LU LET
page. 16 = LATTICE




Power ON Power on ResetfZBR Configuration5g T
Vee, Wecio

Pin Name Power up (Default State) Initialization & Configuration Wake up & User Mode
SLAIO Tristate Internal pull down BA%Y— )L Diamond TR EL TL\HIREE
TMS Active Low Internal pull up HERHEY
TCK Active Low Internal NONE BEREY
TDI Active Low Internal pull up BHREY
TDO Tristate Internal pull up HEREY
CFG[2:0] Tristate Internal pull up HREY
PROGRAMN Active Low ROR—CHMH EREY
INITN Tristate ROR—USHR BEREY
DONE Tristate ROR—TSH HREY
MCLK/CCLK Tristate Internal pull up BHREY
DO/MOSI/100 Tristate Internal NONE FFEY— )L Diamond TR EL TL HIK 8
D1/MISO/IO1 Tristate Internal NONE %Y — )L Diamond TR EL TLIHIKHE
D2/102 Tristate Internal NONE B%&Y— )L Diamond TR EL TLVHIKAE
D3/103 Tristate Internal NONE FFEY— )L Diamond TR EL TLIHIK 8
D[4:7] Tristate Internal NONE BF&Y—)LDiamond TEXEL TLVHIKAE
CSN/SN Tristate Internal pull up BAZY— L Diamond TREL TL\HIREE
CSIN Tristate Internal pull up B %Y — )L Diamond TEREL TL B IREE
WRITEN Tristate Internal pull up BAFEY— L Diamond TR EL TLVHIREE
HOLDN/DI/BUSY/CSSPIN/CEN Tristate Internal pull up BA%&Y— )L Diamond TR EL TLVHIKAE
DOUT/CSON Driven to H Driven to H BV — )L Diamond T E L TLVSIKEE

Page: 17
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PROGRAMN lln
'hI‘ tINI'I'L
INITN —» oo {l— !
\
DONE —»  oreoome -
trram PROGRAMN LOW pulse accepted 110 - ns
trRGMRI PROGRAMN LOW pulse rejected - 50 ns
tinimL INITN LOW time - 55 ns
toppINT PROGRAMN LOW to INITN LOW _ 70 ns
torPDONE PROGRANMN LOW to DONE LOW - 80 ns
tiooiss PROGRAMN LOW to I/O Disabled - 150 ns
Page: 18
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7D MsyslO BANKTT /N\A RZEHALL TLVET (K{EL . LFE5S-85(MD #BANK4% & 4 8BANKIEAL)
-Bank0, Bank1, Bank2, Bank3, Bank6, Bank7[£ZF N ZFNVREFZER AL TLVET

-Bank 8 [XsysCONFIGEE A BankTY

- SERDES(ZBottom BanklZEEE S TLVET

‘DDRAEZEESHE . SSTL.HSULAY 7L RABE(F 9 VREF1ZFE AL TS0

TOP

= =
o] § % =} é E
EE2E 22
Bank 0 Bank 1 .
VREF1(7) i i GND
WCCIOT H - E H [eellal]
GND i g LI VREF1(2)
i — 3 B z
N E
VREF1(8) - E - GND
VECIDS ! § 2 vecios
GND H : VREF1(3)
Bank & Bank 4!
CONFIG HANK SERDES .
38 g8
8 BOTTOM £
1. Only BSK device has this bani. '><TN1262 Verl.1 J:U*E*Zi_"
. [ ] )
Page: 19 = LATTICE
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For TOP/BOTTOM BANKS

Input SyslO Standards Output SyslO Standards
Veco (V)| 1.2V 1.5V 1.8V 25V 33V 12V 15V 18V 25V 33V
1.2V Yes Yes Yes Yes
1.35V Yes Yes Yes
15V Yes Yes Yes Yes Yes
18V Yes Yes Yes Yes Yes
25V Yes Yes Yes Yes
33V Yes Yes Yes Yes
For LEFT/RIGHT BANKS
nput Signal Output SyslO Standards
Veeo (V)| 1.2V 1.5V 1.8V 25V 33V 12V 1.5V 18V 25V 33V
1.2V Yes Yes
135V Yes
15V Yes Yes Yes
18V Yes Yes Yes
25V Yes Yes Yes
33V Yes Yes Yes Yes HTN1262 Verl A1 &Y 3R
Page: 20 =LATTICE
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| Vecio | INPUT | OUTPUT | Bi-Directional
Single-Ended I/0 Standards
LVTTL33 - 3.3V ALL BANK ALL BANK ALL BANK
LVCMOS33 - 3.3V ALL BANK ALL BANK ALL BANK
LVCMOS25 - 2.5V ALL BANK ALL BANK ALL BANK
LVCMOS18 - 1.8V ALL BANK ALL BANK ALL BANK
LVCMOS15 - 1.5V ALL BANK ALL BANK ALL BANK
LVCMOS12 - 1.2V ALL BANK ALL BANK ALL BANK
SSTL18 _Class I ,II 0.9V - LEFT or RIGHT ALL BANK LEFT or RIGHT
SSTL15 _Class I, I 0.75V - LEFT or RIGHT ALL BANK LEFT or RIGHT
SSTL135 _Class I ,II 0.675V - LEFT or RIGHT ALL BANK LEFT or RIGHT
HSUL12 0.6V - LEFT or RIGHT ALL BANK LEFT or RIGHT
Differential I/0 Standards
SSTL18D _Class I, I - -
SSTL15D _Class I, 1I - -
SSTL135D _Class I, II - -
HSUL12D - -
LVCMOS33D - -
LVCMOS25D - -
LVCMOS18D - -
LVDS - - ALL BANK A/BR7T ALL BANK
LVDS25E - - - ALL BANK -
BLVDS25 - - ALL BANK - -
BLVDS25E - - - ALL BANK ALL BANK
MLVDS25 - - ALL BANK - -
MLVDS25E - - - ALL BANK ALL BANK
LVPECL33 - - ALL BANK - -
LVPECL33E - - - ALL BANK -
SLVS - - ALL BANK - -
SUBLVDS - - ALL BANK - -
MIPI D-PHY HS MODE - - C/DR7 - -

Page: 21
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2-8 On Chip Termination

BLEFT/RIGHT Bank® E TODORFPHIZA—IR—aV B A->THYET,

- Differential InputMiF & . LVDSAIZ#Rim#EiIn (100Q ) AABINTHYET,
(RE R imEingRZE=+/-20%)

- Single Ended InputM 154 . SSTLHSULEIZ#REHIEHT (50, 75, 150 Q) ARESNTEYET,
(N R ImERiRE+/-20%)

- NER#R i K H1IE [ Diamond > Spreadsheet View > Global Preference > Port Assignments @)

DIFFRESISTORMDIE B IZTEREMNAIEETT,

X Data Sheet Ver1.9& YR

10_TYPE Terminate to Vcciof2* Differential Termination Resistor*
LvD525 - 100
BLVDS25 - 100
MLVDS - 100
LVPECL33 — 100
subLVDS - 100
SLVS - 100
HSUL12 50, 75, 150 -
HSUL12D - 100
SSTL135 1/l 50, 75, 150 -_
SSTL135D_I /1l - 100
SSTL15_I/11 50, 75, 150 —
SSTL1SD_I /1l - 100
SSTL18 1/ 11 50, 75, 150 -
SSTL18D_I/ Il - 100
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BLVDSANDFEFEIH
" ATDBEIZETHBankTAANARETT

FRTBHI0ENT EHRTICLTTEL, TRIA True, CIH Complementary TY
- LEFT/RIGHT BankldOn Chip TerminationZ{£H L TWL\S1=O 4 F(TiEInL TA N EETT

-EBILVDSANELTR-=HE . AERPull-upMERIZHYE A
FDAEEERT—ITILBNANBZESILTIT)r— 3> DIBEEIZIFloatinglFLED & .
NEBTHOMENNETY,

DA ILE—TDBRELLTVthdDAT NS RARIZHR TSN TBYET A /I XD ZNRETD
FERLRYN SN —TILDNOVIhdEB A AL OIBEE/ A XEHBIE L— NIRRT 5
LI=YUHRIRL. T/\M AN TRIBZS ISk _T AR HYET,

-VCCIOIZIZ2.5V. HLLIF3IVERMT AN ENHYET

XBanklXhAMIIZ25V, B LLFIIIVD A A—DT A ATCLIMERAEELZLLGYET DO TITFE
TELY
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BMLVDSH D ZEEFEIE

-TRUE LVDSODART7Z#ERALET

E)RAMZIEEHEN TLNVBA/BART(Comp OF **xA /Comp OF **xB)MTRUE LVDSIZ
XtiL1=1/0 T

-LEFT/RIGHT Bank X i LTULVET
- BHFY— )L Diamond | Spreadsheet view TEXE 9 BI/0 TypeZx’LVDS”[ZERE L T &0
-TRUE LVDSH ATIINTIHERIIHEHYFEFEA

-TRUE LVDST{HERT 5184 . VCCIOIZ(E25V., ELLXIIVEENMT AULEAHYET
XBanklZwhABIZ25V, BLLIE3IVD A FA—DTTAATLAIMEARAE GG YETDOTTEFET

A

=LATTICE
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*Li' © 2-11 Emulated LVDSTERT 284S

BMEmulated LVDSH DX =518

- £ THBANKTEmulated LVDSH AMRIEETT

-EYRAMIEEH TN TLNAC/DRF(Comp OF *¥*xC,/Comp_OF ***D)AH Emulated LVDSI(Z
I LT=l/0TY

-Emulated LVDST{ERT 51854 . VCCIOIZIX25VERMT ANENHYET
M¢Emulated LVDS%{# i 9 %BanklX b ARIIZ25VA L 3—T A A TLAME R H F A<
HYETDOTITFELLSL

*FA%EY—JLTDiamond] () Spreadsheet view TEE Y ©1/0 TypeZ“LVDS25E”IZEREL Ty
54T ERIZ8MAIZL TEEL

* Emulated LVDSH ATIESMF IFIERABLETT

Z D5 HIFEEHLIZEmulated LVDSD &E "“‘C‘T’ = ms saams
DHNEELZYET , True LVDSOFFIZIX

WEHYFE A

" i '!‘- i
! .,
1 ",
NS VECID = 2.5V (2550 AP = 140 ohms AT =100 ofms o

T [ | RS=158 ohms (£1%) (£1%)
I“x | (+1%)
8mA LT

| e

ential

|
OFF-chip | OM-chip
|

— DR EEIRL (L True LVDSTE.. Emulated
LVDSTHWMEIZIHYET,
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Mo o4 L— 3V g

"BRNUTIDOEHER/-TEE. 20T L—av RSN ET
- Vecc > 09V -1.0V
— Vccio8 > 0.95V - 1.06V
- VecAUX > 2.0V - 2.2V

W 747 L—a v ERADBank
-Bank8IEEARMIZOL T4 L—aVEAMDBankTY

(A2 749' L—3 58 T # . Parallel Configurationf—k49SPI R—bk D — &R (&
AAVOELTEHEBFEWATEI N . EVICRYUNHIEEICITEEIRGEED
/OZEBHELTHEWIECI LEHELET)
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A3 Eragonas 0T =g E—k

WMo o« L—3vE—KR
Slave SPI (SSPI)
AL—JSPlaroq45L—3y

Master SPI Serial
SPII/FERAL T SFlash A EEEEHL. V749 L—2 3 FTVET,

Master SPI Dual
Dual SPI (Data Bus 2bit)MDFlashAE!) S EFEEHKL, AV T4 L—avF T0WVET,

Master SPI Quad
Quad SPI (Data Bus 4bit)MDFlashA* & EEEEHEL. 32740 L—30FTWVET,

Master SPI Dual-Boot
SPIDSy a A EDERIEEEZF2D(CH T, TaTILT—MEREZ ALY D49 L—2 a3 ET0WVET,

Master SPI Multi—Boot
SPIDZw a A DR IBEMEEBERASMEIZH 1T, R IILF I —rEgeZ ALV 059 L3 ET0VET,
Slave Serial (SCM)

FPGAMAL—T (B JCCLKMN D A F1) E72Y  SHE3 1) 7 JLROM B LM ECPUANS D T — 3% S A+
AV 747 L—23avETO>E—FTY,

Slave Parallel (SPCM)
FPGAMAL—T (VBvICCLKMB A N) EEY . S ER ) T ILROM, B LMECPUMN S DT —R % H A H
AV I7497 L—23rF#T5E—KRTY,

ispdTAGE—F (UTAG)
ispdTAGIR—hENNLTaVI00 L—avEFT5E—KRTY,
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B o459 L—2a E—RRBIREY
CFGMDN[2:0]E> DIREEIZIEL . &RV I L— 3V F—FARESNET,

Bus size
[ bit ]

SSPI CCLK (Diamond > Spreadsheet
View>Global Preferences)
SLAVE_SPI_PORT#%

ENABLEIZERTE
MSPI Serial 1 (Diamond > Spreadsheet
View>Global Preferences)
Dual 5 MASTER_SPI_PORT#
ENABLEIZE%E CONFIG_
MODETSerial/Dual/Quad®
Quad 4 0 1 0 MCLK BRELHETLE
Dual-Boot 1,2,4 HHMIITNLI216%5
Multi-Boot 1,2,4
SCM - 1 1 0 1 CCLK
SPCM - 8 1 1 1 CCLK
JTAG - 1 X X X TCK CFGMDN[2:0]

DEREICELT . BIZHEH
BEEMERICO T4 L—3SRAMIZ T V1R 9 HIZIEPERSISTENTER ENLETT
(Page31 &=H8)
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http://www.latticesemi.com/view_document?document_id=39451

: i:ii‘ : 3-3.aY747 L—3 E—RRER
TR (#R) MSPI [Serial/Dual/Quad] DEjfEA A—

Instruction/Address

Configuration Data Don’ t Care
/ (Dummy)
MSeriaDBE
Serial Read [03h] D#H TAV T4 L—3VHET TS R et
CS | |
MCLK _”""""“"m ............................................................................................................ J'”'”'”'”'”'”'Ll_
MOSI O (D (S
MISO i B OSSR )
BMDual/QuadDBE
Serial Read [03h] TRE#EL . & AH 5Dual/Quad Read [BBh/EBh] [ZHIUEH D
*E;TE (PagedT) +EEE (Pagedt)
CS | I_l |
MCLK _”"""““"1". ........................... mu""“"ﬂ””mmum ....................................... ﬂﬂﬂﬂﬂﬂﬂ_l_
MOSL/D0 MY - ) B - OO —
MISO/D1 — - "0 e X
f
D2 i I )
/
D3 i o
Spreadsheet View > Global Preference / AT R HEOEEBRIEICE DO THEELEZIDOTHY. Lattice it S EERITIR RSN =T —4TIEHYFE LA
CONFIGMODEEXEHGEMNEFENFT ~[Dual/Quad DB EIDFr—hA A—TlF. QuadDBITRE L TEYET
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AN ==
cU)E E

B PERSISTNTER5E

PERSISTENTERTE &I, Dual PurposeE> %I04 L—a el U ELTHERAT S0
NA/OELTHERT AN HIET 7= DHiHbitDERE TY
PERSISTENT 7 k) E 12—k I Diamond Spreadsheet View® Global Preference CERELE T,

Start Page ||

Preference Mame

Preference Value

4 sysConfig
SLAVE_SPI_PORT CISABLE
MASTER_SPI_PORT CISABLE
SLAVE_PARALLEL_PORT CISABLE
DONE_EX OFF
DOME_OD oM
DoOME_PULL o
MCCLK_FREQ 24
TRAMSFR OFF
COMFIG_IOVOLTAGE 25
COMFIG_SECURE OFF
WAKE_UP 21
COMPRESS COMFIG OFE
COMNFIG_MODE JTAG

BPERSISTENTERE CHBIIZLGHEY

Table 4.7. sysCONFIG Pins Global Preferences

Port Setting Pins Affected Details
SLAVE_PARALLEL_PORT D[0:7], CSN, CS1M, WRITEN, BUSY If enabled, persisted for configuration purpose.
SLAVE_SPI_PORT MOSI, MISO, SN If enabled, persisted for configuration purpose.

MASTER SPI_PORT

MEISI, MISO, CSSPIN

If enabled, persisted for configuration purpose.
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AN ==
cU)E E

sysConfig

SLAVE_SPI_PORT

MASTER_SPI_PORT

SLAVE_PARALLEL_PORT

DONE_EX

DONE_OD

DONE_PULL

MCCLK_FREQ

TRANSFR

DISABLE( Default )
ENABLE

DISABLE( Default )
ENABLE

DISABLE( Default )
ENABLE

OFF(Default)
ON

ON(Default)
OFF

ON(Default)
OFF

2.4(Default)
~62

OFF(Default)
ON

SERSLAVE_SPIR—r£FIFAL T, TOY S LFRFY—FTBRICHEMILET,

SEBMASTER_SPIR—b£FIAL T, FOY S LFELIF—RTIRIZEMIZLET,
g_‘j‘l!SLAVE_PARALLEL_SPITR—I*’E'*UFFJ LT. RIS LFELIFI—FTEERICERICL
7"“4:)—?1—>¥§ﬁ'GDON EEVEFRAYHEEICHRELET
DONEEVEA—TURLAVHADEEITLET,
DONEELVOHNETINT YT DEERERELET

RARAZIOVY DERBERE TEET . Default2.08MHzELG>TEYFT

BRERRBEME TRESRTE,
TRANSFREEREDFIAZRIRLET

Table 2.16. Selectable Master Clock (MCLK) Frequencies during Configuration (Nominal)

MCLK Frequency (MHz)

2.4

4.8

9.7

19.4

38.8

62
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BEAE

CONFIG_IOVOLTAGE

CONFIG_SECURE

WAKE_UP

COMPRESS_CONFIG

CONFIG_MODE

2.5(Default)
1.2/1.5/1.8/2.5/3.3

OFF(Default)
ON

21(Default)
4

OFF(Default)
ON

JTAG(Default)
SSPI,SSPI_SERIAL,
SPI_DUAL,SPI_QUAD,
SLAVE_PARALLEL,
SLAVE_SERIAL

sysCONFIG bank®DEEZFHRELET

ONM15E . sysCONFIGRITAGR—FEN LD —R/\VHOEFEET,
. CDBEIZB L THEUSERCODETY 7I&)—R A BT,
OFFDIFE . )—F/\v oM a[ReE Y ET .

WakeUPL—4~ 2 ZAMBERMEHRELET . DONE_EX=0FF(Default) DG &I<
[£'21'. DONE_EX(ON)DIF&I(ZIE’ 4 ‘DDefault CERESNFET,

ONMIFE . Bitstream J7A4IIZEEMLET ., VIO 7L, EHELI=Bitstream774
IWEERLET,

AV T4TL—2ar FEEERDEENSERLET,
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WOCALR = 2.0% -2.2 W
WOCIOE = 095 V-1.05V

INITH &nd DONE
Driven Low

Initiaization
Mot Dane

Release Driving
INITH LOW

Wit far INITH ', INITH i LOW
g HIGH

INITN=Lawa

DOME Redeased

s o

Figure 5.1. Configuration Flow

(MDPower Up

oot T5 B MNP A i -9 &F . Power On ResethAMMYET

- VCC > 0.9V - 0.995V
- VCCIOS8 >095V-105V
— VCCAUX >20V - 2.t2 \%
Voo /Vooiofvocauy f i i}
INITN 'n, '. '|, '|, \\ f
DONE '\ \, \, \, l\"ll

Figure 5.2. Configuration from Power-On-Reset Timing

@Initialization

Power On Reset[A]F&IZLYINITNEDONEA Low(ZRS AT ant-
% . ECP5[XInitialization R T—R Z AYFPGARNI D 2 TAHSRAM
EENEEEINE T,

ECPSIX UL TEEE TR -INSFETHHILIKEDEE T,
— tINITLEFE AR B

— PROGRAMNE > A’\DEASSERT

— INITNE > H39} ZMaster| 2L YASSERTI L TLVALY

tINITLO HAfEl . ECP5IXSRAMTEIZZ V) 7 LET , #1EEATET
9 HEINITN(Active Low, Open Drain) Z'J1)—XL . M (3K #n
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Power Up
VOC>09V-0.995V

VOCALY > 20V -2.2V
WCCIOE = 095 V- 1.05V

IMITH and DOME
Drivven Low

Release Driving
INITH LOW

@ Configuration
Write SRAM Mermory

INITN=Lawa

configuration data receiwed

Figure 5.1. Configuration Flow

3-5.av2145 L—a3>r78— (2/2) —

@ Configuration
INITNAYHighlZ#: % & . Configurationh\BHIELE T,
INITNIEZaY 45 L— 3> DErrorz M5B HHEEEN H Y .
HighDIZEIZIZa 749 L—2a30 NELGEFTLTEY.,
Low[ZAssert&cfL b EErroraRLET S
@Wake Up
ConfigurationE—k M 5UserBE—FADITAT—FTY,
ETODAVI«TL—1avT—3NZIEINEE RED
DONERT—ARREYrET7H—rEN, LT4DDHIfEH%E
ETLET
— Global Set/Reset (GSR)
— Global Output Enable (GOE)
— Global Write Disable (GWDIS)
— External DONE
Global Set/Reset (GSR):
TH—kEndE, £2TDI/0 FF, LUT. FF, 98IRAM, EBR, A%
Set/ResetdNET , (B IZIKTF)
Global Output Enable (GOE) :
TH—rENBE /ODH-ZREEZR TL., AT S LEhT=I/0D
KEEEHRYZET,
Global Write Disable (GWDIS):
7Y —kEhbdE. RAMOD Y DWrite EnableZ #E3HIZL

RAMUY—ZDIFIEEHEET,
External DONE:

DONEZYI)—RFABET. AV I« L—avDETERLET,
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e P 5 T T e e—
3-6. Master SPI Serial EI&H
B ECP5 Master SPI Port with SPI Flash o
Vecj(Vecio8) JTAGREY
SPI Serial Vccj(Vecio8) Lattice ECP5
Flash | Vegj
GND
’ TCK
< MCLK < ‘ T™S
< AL
MISO Vccj(Vecio8) ‘|J " DO
| —
MOSI /77
PROGRAMN
CSSPIN .« o= ,
INITN D RT Ll
DONE @ >
Vccj(Vcecio8)
. 4.7kohm T
u 1kohm CFGMDN2
WRITEN CFGMDN1
| 2.2kohm H or LAA

CFGMDNO
(3% 2-118%

ECSHRZEND) ];;

PROGRAMNIEZOY 4T kBB, OV I40 L—2a3 o —4 U A IRITHELRWESIBAL X 15—HIRENE
oG EICNT VT HETFPGAZMERIEL . BV T4 L—2 a0 F TS EMAIRETY , CPUIZHEREL | HilfE
TEALSITHERIECEZHRELET, DONEINITNICEALTIFXOY 740 L— 3 0 DREE R T HIENTEET,
LEDZFEH L THLZETT N\YIBIZENTY,
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e e ——
B One Dual SPI Flash Interface o .
Vecj(Vecio8) JTAGAEY
SPI Dual Vecj(Vecio8) Lattice ECP5
Flash | | Ved
LJ GND
< TCK
< MCLK < ‘ T™S
< | TDI
< DO[1] Vccj(Vecio8) ‘|J " TDo
D1[0] /77
CSSPIN PROGRAMN
INITN O RT LlfE
DONE >
Vccj(Vcecio8)
. 4.7kohm T
u 1kohm CFGMDN2
WRITEN CFGMDN1
| 2.2kohm Hor LA%I

CFGMDNO
(3% 2-118%

ECSHRZEND) ];;

PROGRAMNIZOV 40 RBBEO, OV T4 L—2a30 o— U ADBIRITHELRWESBAL X 15—HEE MG
OB EICMNT VT B ETFPGAZMIHAIEL . BaY D49 L— 3 TS5 EMAIEETT , CPUIZHESEL . Hil1E
TEALSITHERIECEZHRELET, DONEINITNICEALTIFXOY 740 L— 3 0 DREE R T HIENTEET,
LEDZ#ER L THLZETT/N\VIBIZEMTY,
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F .. - ———————
W . - o~ g '
AL 3-8.Master SPIQuad EIERHI
B One Quad SPI Flash Interface o
Vecj(Vecio8) JTAGREY
Vecj(Veci
SPI Quad ccj(Vecios) Lattice ECP5
Flash | | Veej
LJ \1_1 GND
TCK
< MCLK L T™S
_ TDI
< DO[3] Vecj(Vecio8) 1 " TDo
-
D1[2] /77
D2[1] PROGRAMN
D3[0] INITN S RT LI
CSSPIN Nl ———o >
Vccj(Vcecio8)
. 4.7kohm T
u 1kohm CFGMDN2
WRITEN CFGMDN1
_| 2.2kohm Hor LAJ

CFGMDNO
(3% 2-118%

ECSHRZEND) ];;

PROGRAMNIEZOY 4T kBB, OV I40 L—2a3 o —4 U A IRITHELRWESIBAL X 15—HIRENE
oG EICNT VT HETFPGAZMERIEL . BV T4 L—2 a0 F TS EMAIRETY , CPUIZHEREL | HilfE
TEALSITHERIECEZHRELET, DONEINITNICEALTIFXOY 740 L— 3 0 DREE R T HIENTEET,
LEDZFEH L THLZETT N\YIBIZENTY,
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B Single ECP5 Slave SPI Port with CPU #1

Vccj(Vecio8)

Vecj(Vecio8) JTAGREY

Lattice ECP5

Vegj

; GND

I TCK

‘ TMS
TDI

»
»

TDO

PROGRAMN

A A A

INITN

DONE

N
777

Vccj(Vecio8)

. 4.7kohm

u 1kohm CFGMDN2
CFGMDN1

| 2.2kohm

CFGMDNO

PROGRAMNIZOY 4T KBS, OV T4 L—2aro— U ADBIRITHEBLEWESIBAL X a5—HHEEAE
oG RICM LT HZETFPGAZMEAMEL . BOY 40 L—arE T3 EMAIEETY , CPUIZHEREL . i1
TEALSITHERIECEZHRELET, DONEINITNICEALTIFaY 240 L— 30 DREE R T HAIEMNTEE T,
LEDZ &L THLETT NNV IBIZEMTY,
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B Single ECP5 Slave SPI Port with SPI Flash #3

. 4.7kohm

.| 1kohm

| 2.2kohm

Vccj(Vecio8)

Lattice ECP5

PROGRAMN

Vccj(Vecio8)

JTAGAHEY

Vegj

GND
I TCK

:

INITN

A A A

T™MS

TDI

»

DONE

CFGMDN2

CFGMDN1
CFGMDNO

SPI Flash

Lattice
FPGA
Bit stream

Vccj(Vecio8)

»

LIJ TDO

7

PROGRAMNIZZ> D44
LEEFS, OV L—
av—H O ZAMGLIRIT
HELZWKSHAL X2
S—RHIREMNE o115
BIZMNM VT BIET
FPGAZ#HAEL. BV
T4 Lb—2a3 %7552
EDRIRETY, CPUIZHE
L. HEITEDLSICHE
RRIESEZHRELET,
DONE,INITNIZEIL Tld=
D4 L—avMikEE
EERTHIEMNTEET,
LEDZF#EHIL THLZET
TINVIBEIZEZTY,
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Vecj(Vecio8) JTAGAHEY

Lattice ECP5

—
.

Vccj(Vecio8)

'y

»
»

DI »  To next
CCLK FPGA
® INITN Vccj(Vcecio8) (optional)
. 4.7kohm IN2 R DONE
.| 1kohm PROGRAMN CFGMDN?2
CFGMDN1 .
u 2.2kohm -
CFGMDNO

7

PROGRAMNIZOV 4T kB BEO. VT4 L—2a o —4 U ASIRITHELZWESIGAL X 15— IREMNE
oG RICR LT HZETFPGAZMHAMEL . BV J4 0 L—arE T3 EMNAIHETY , CPUIZHEREL . i1
TEAESITHERIECEEZHRELET , DONEINITNIZEAL TIFa 749 L—2 3> DIREEEHER T A ENTEET,

LEDZEHLTHELIETTN\VIBIZE#TY,
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— - e T T e ——
> N - s
=15-100 3:90.Slave Serial Mode (212)

JTAGHE Y
Vccj | . N
(Vc:;@ Xoonfiguration 1 (X ER T L AL = O S BB CRLEILE, (JTAGF A4
DATA[7:0] @ >
CCLK +—@ L 4 >
WRITEN <4—@ @ >
BUSY <@ @ >
ECP5:SPCME—F ECP5:SPCME—F
8)
D[7:0]
4.7kohm S
1kohm WRITEN
2.2koh § i é
. onm
CSN < oSN I
8 8 Vccj
o o i
& . M
L
CSN1N CSNJ[1]
Flow through Reset
DONE ‘ ‘ ‘ >
INITN ® L * >
PROGRAMN P ® e >
2 AT LTl fE]
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e o _u ._ dad .
H= 4551 073:99. JTAG Mode B4

i ISP AIL., Verl, 27551, 3.3/2.5VTOD A {E FARTHE,
y 4.7kohm Ver2A LI 5. 3.3/2.5/1 8V AT RE,
2.2kohm

Vecio8 Vccio8 Vecio8 ISP:I *79

LatticeftFPGA
LatticeftCPLD

TDO

3.3V-1.2V— 3.3v-1.2v

LatticeftFPGA

Lattice¥tCPLD

. - ‘ Vcc

Tox AR o|GND
e ° TCK

S TMS
TDI
TDO

*Vegjld, JTAGF A T — L TS

Veo,GNDELECHELRHYET,
VeelZIE Ve ZENMLI=BEL NIV %
ABLTLIEELY,

HL. FIAULEIZ3VTNAREI VT NAADRELTWABE L E (L.
33VT/INARD TDOE12VT/INA ADTDIDI/FELST=81ZVccjZ33VIZT HUENRHYET

-ZF DM, FMRICOETELTIE. MHEB D=7 ILITAGER R EHEZSE TS0
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LIRS [ me— T T

S EASS 0 3-12. Serial Daisy Chaining(1lFLASH + 2FPGAMDIEE)
Bl 1kohm JTAGRE Y
B s70nm _ DA_, (REBE : JTAGTF =1 > HH%)
| 2.2kohm ECP5: SPI Master ycqjvccios) ECP5: Slave Serial (SCM)
SPI-FlashROM T T
CFGMDNO
; ] CFGMDNT1
- ML CFGMDNO
< Sl cravon N
z <§( CFGMDN2 o
| J ¢ }~>x=mﬁ%ln&u
‘FPGAZ DU LECIZES . CFGEVE 1B B DT /3 RIELSPIE—FRIZ,
2EBEMILIFRAL—T VYT ILE—RIZERET PHENHYET,
- 1Z&Z BFPGAIZL. Spreadsheet Veiw Global PreferencelZd&5 LY TDONE_EXMD
HULVEONIZL THEDBELIBHYFET,
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ARl 348, avI4FL—YayF—4 Bit Size

Table 4.1. Maximum Configuration Bits

All Uncompressed 5P1 Mode
Device Unencrypted/Encrypte Recommended 5PI Dual Boot
d Bitstream Size (Mb) Flash Size (Mb) Recommended SPI Flash
LFE5-12, Mo EBR 4.45 8 16
LFE5-12, Max EBR 5.42 8 16
LFES-25, LFE No EBR 4.45 8 16
LFE5-25, LFESUM-25, LFE25UMS5G-25 Max EBR 5.42 8 16
LFE5-45, LFESUM-45, LFE25UMSG-45No EBR 7.86 8 16
LFE5-45, LFESUM-45, LFE25UMS5G-45 Max EBR 9.74 16 32
LFE5-85, LFESUM-85, LFE25UMSG-85 No EBR 14.71 16 32
LFE5-85, LFESUM-85, LFE25UMSG-85 Max EBR 18.35 32 b4

Mote: Both unencrypted and encrypted bitstreams are the same size. Compression ratio depends on bitstream, so we only provide
uncompressed bitstream data.
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AT 000 314, Master SPI BIEBEDEEEIR

ECP5®M £ TMDMaster SPIENERFIZH LVT ., OperationEz#&Byte|ZH 1T HEwRE D CLKI v ECSMDDe-assertionDZEE)

[Z3E

=z
(=]
=

T Release M 5$9190nsi%(ZCS Release W BHIRLE T,
MCLKE> DT ILT v TMFEULMES . CLKT Y DHLARIILAD BEHELLEY . Flash® Requirement T#H AtCHSH®D
FERERNHEFLLAGYET  MCLKO T IIL 7y TIRIEIZIkQZHRELET,

CH1:

CH2:

CH3:

CH4 :

“Hi-z~11J—2R

CSSPIN

*}‘Ek ........ E .......
MCLK b pree————
MOSI : ! :

MISO

Y¥Diamond Programmerdt)JTAGHEH (JTAG —> ECP5 -> SPI FLASH) TFlash~NZEAAHE{T o= DECP5M H 11K 2
$¢ECP5 Evaluation Board [LFE5UM5G-85F-EVN] £ TRFZAIE (FIL 7 v FHEHE(L. CSSPIN 4.7kQ, MCLK 1kQ)

[ ]Winbond Flash W25Q16JVTIEZ TSN LS ITtCHSHAREINTEY . 3nsl L DHERISANETT

tCHSL — tSLCH —w tCHSH) —=—=— tSHCH
CLK
tDVCH
; MSB IN

tCHDX tCLCH el tCHCL

)C X sBiN X

10
input
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#=15°10 315 Dual/Quad SPI BIEREDEREIR

Dual/Quad SPIA> 7445 L— 32 (2T, Flash~ D@ EBA8RFF L Serial Read Command [03h] TAARL— 3>
188 . #91.2ms(ZDual/Quad Read Command [BBh/EBh] ZF{TLELET, v FUIYEHYBED CSSPINE &)
[EENNETY, (Serial ReadDEEIFOTUREIUEDYIEHYEEA)

AT URYIYEBEDHYRFIL, —ECSSPINZHADe-assertL T [03h] DA RL— a3 % T3, [BBh/EBh] & F
fTLFET, CSSPINDDe-assertld . Hi-z~Release >N ERTIL 7 VT2 LB RY EIFIZE>THLRILELESTEY., A
HD HLAJLDOHAM E5990ns &4 U ET , CSSPIND T IL 7T H5ELNEE . CSSPINAS+SHL AN LA EARST,
Operation Faill DETEEME A BHYET, CSSPIND T IIL 7Y TR EIXIkQEHELET,

B{ERA #91.2ms%&(CQuad ReadBdta ‘Hi—z~J1J—X
| Serial [03h] Quad [EBh] "NETINTVTIZEBHADRY LIF
| 1.0us
: : '. » ] : : -.-. o0s: 1.268 l TRIGGER
CH1

CH2 : /PN

CH3:

12.3V
[VCCIO(3.3V) x 0.7]

CH4 :

M 100ns CH1 ™ 2.00¥]
3-DEC-20 1457 <10Hz

4 1.00,s [ R
3-DEC-20 14:50 <10Hz

XQSPIALT44 L— a3 B DECPSH K #3125ns

KQSPIAV 4T L—2av AI7MIVERAADFARL— 30 [T BB D4-2IEZSEBO &
$¢ECP5 Evaluation Board [LFE5SUM5G-85F-EVN] L TiE#BIE (CSSPIND T IL 7 VT 1& 4.TKQMSHTkQ ~NZEH)
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SRAM (FE F# 14 ) tBi8 [ E #&Programming ¥ & DA XL —3>

r

i..; Diamond Programmer *

File  Edit  View Design Help @ OperationE X TILY)yILET
e eee e[e]E a
Enable  Status Device Family Device Operation / File
TI ECPSU LFESU-25F Fast Program

® BRERRE. lProgram |7V &EI)YILET

@ Access mode, OperationZ R ELET

General

i ECPSU - LFESU-25F - Device Properties

Device Information |

Device Operation

Access mode: JTAG 1532 Mode

S| Access mode: JTAG 1532 Mode - |
. N
Operation: Fast Program Operation: Fast Program v]
Proeramming Options
4 | 1
Output 7| Programming file: Cifwork /zample |bit E]
|

Lattice WM Crivers detected (HW-DLMN-3C (Parallel))
Programmer device databaze loaded

Device Options

[] Reinitialize part on program error

@ FERAAIERT H*bitZBIRLES

i (] 4 i Cancel

@ OKEVYIYILEY
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JTAGHEH (JTAG —> ECP5 -> SPI FLASH) TSPI FLASHl:ProgrammingTéi’Z'ﬁ‘U)T&l/—°/EI‘/
i, Dismond Programmer * | (D) SXTEREER . [Program | AV ESYvILET o @ OperationEX T I )y HLET e =]

File Edit View Design

e 2 eee alom oo LR en|

Device Qperation

-

Enakl Stat Dievice Famil Digvi
nable e . e Aocess mode: [SF‘I Flash Backeround Programming v]

TI ECP5L LFESU-25F Fast Program 1

Operation: [SPI Flagh EraseProgramVerify - ]

// Programming Optionz

@ Access mode, OperationZ R ELET / Programming file: B

Access mode: SPI Flash Background Programming

Device Options

Operation: SPI Flash Erase, Program, Verify

[7] Reinitialize part on program errar

SPI Flazh Options

@ EEAAIERT H*bitZRRLET Family: [SPL Serial Flash -
ol | Vendor: | AMIC v
Output ,ﬂ Device: (SPI-A25L10P -
Froseanner e dotsese | @ FEBEDSPI FLASHERIRLET - Package: [208 mil &7pin S0P ]

SPI Programming

Data file size (Bytes) 0
® EEDSPI FLASHZEIRLET [ Start address (Hex): [x00000000 -

End address (Hex): [0x00018000 -]

[7] Eraze SFI part on programming error

Secure SFI flazh golden pattern zectars

Output Tel CGonzole

Ready

© OKéau“jabiT L—> [ 0] % ] Cancel ]
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> S o 42 JTAG-ECPS#MHTOSPI FLASHEZAZ

A -Dual/Quaday 247 L—ay A7 —
Dual/Quad SPI Mode CaAV 745 L—3> 9 3158, Tt RISEERTARELAHYET

@ 774 ILZEH#Y—)LDeployment Tool T
SPI Flash Read Mode% Quad I/0 SPI Flash Read &3&1RL .
([ Start Page Renarts i/ Spreadsheet View [
1 S - 1 g
& Preference Name Preference Value Dlamondfﬂiﬁzbf_*blt77’f)lf§*mGS’\imbi?
nt Junction Temperature (Tj)(C) 85 =
Voltage (V) 1.140 i FPGA-TN—-02050 &
" SYSTEM_JITTER(ns) Default (ﬁﬂ I §"“)
2 |+ Block Path
e Block Asynchpaths ON ﬁ Diamond Deployment Tool- project0.ddt* - O X
§ Block Resetpaths ON
sl Block RD During WR Paths QFF File Edit Help
= Block InterClock Domain Paths OFF
i B\uck_J\tter OFF e [1sCIRN- = R o TR I v S = ‘f
v sysConfig —
e SLAVE_SPI_PORT DISABLE
o~ MASTER SPI PORT ENABLE External Memory: Advanced SPI Flash
N SLAVE_PARALLEL_PORT  DISABLE .
BAGKGROUND_RECONFIG OFF Step 2 of 4: Advanced SPI Flash Options
ED DONE_EX OFF
& DONE_OD ON Options User Data Files Multiple Boot
DONE_PULL ON
E.F. E?SSI&Q(EEREQ ééF Cutput Format: Intel Hex =
= CONFIG_IOVOLTAGE 25 i -
& CONFIG SECURE pors SPI Flash Size (Mb): 128
WAKE_UP 2 SPI Flash Read Mode:ll]uad 1/0 SPI Flash Read ~ I
COMPRESS_CONFIG OFF
CONFIG_MODE TTAG - [ Byte wide Bit Mirrar
v Us!\j'%uoile J;;,? [ Retain Bitstream Header
Bzggsgg Format SPLSERIAL 0000000 [ Ontimize Memory S
+ Unigue 1D EDL ) Diamond Programmer_t TOperationl&
UniguelD SLAVE LLEL ipb ECPSUMSG - LFESUMS .
e De{?;';f’o SLAVE ZERIAL SPI Flash Erase, Program, Verify Quad 1 EJ&*RL~
Global Set/Reset Net General | Device Info -
v Bagl;:k([:}c(:\lf? oA Device Oparation @'GEEELT:*.mcs??*f)LE =EZAAET
Ean‘Kl Q‘{} Aqu Access made: SPI Flash Background Programming v /
Port Assignments Pin Assignmen Clock Resource Route Pr Operation: SFT Flash Erase,Program Merify -
5PI Flash Erase,Program,Verify
Programrming Optio ns 5PI Flash Erase,Program
== . SPI Flash Yerify D
® =it #Y— )L Diamond £ T, CONFIG.MODEZ% SPI Flash Verify Only
Prograrmming file: I:gg% E:SSE Er’asde Alcli 5
lash Read and Save
SPI DUAL/SPI. QUADA S BIRLET SPI Flash Calculate File Size Checksum
- - SPI Flash Optione 5PI FI allte"'evice Size Chech
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- TaATINT—,I7LILDERL

(D Programmer®Design>Utilities &Y Deployment Tool Z&EILE T
2lxl

{* Create Mew Deployment

Function Type: Extarnal Memory i @u-Fé :]:RL, OK% *R Lﬁ?’

L

Output File Type: Hes O i - .
HZZDZ"HEZ':: [ Function Type : External Memory
" Open an Exist SCA=EEAN—_—_" Output File Type :  Dual Boot

sy=20MFIG Craisy Chain

Recent Filas: I j |

ak. Closze |

@i%a_d;2$E*E®B.tstream77«r)b’& ZIRL . NEXTHEERLES
o]

File Edit Help
s = s = e - v 7 Bl o
External Memory: Dual Boot

Step 1 of 4: Select Input File(s)

File Name (* jed ®hit *rht) | Device Family Device
1| A lzce diamond A3 2 examples NerzaBoardDemo_ECP---  LatticeECGP2 LFE3-35EA

1 1fuzer_logic/par/diamond/Tmpl 3 ecp3_dde 3 Imp03bit .
Page: 52 & . ..... LATT’CE
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- TaATINT—,I7LILDERL

@ Golden Pattern &2 U'Primary PatternZ3%E L. NextZZBIRLFE T
=10l

File Edit Help
el = =~ = R g o

External Memory: Dual Boot

Step 2 of 4: Dual Boot Options

Cutput Format:

SFI Flazh Size (Mb}: IE vl

Golden Pattern: IG:fIsccfdiamu:undx"E.2fexamplesNersaEDardDemo_EOPSIDK—EOPS—DDRS—D1 1fuser_lugiu:fpar:"diamund;l

Primary Patterr: IO:fIsccfdiamu:undx"S.2fexamplesNersaEDardDemo_EOPS!DK—ECPS—DDF{S—Dl 1fuser_lugicfpar:"diamund;l

[~ Protect Golden Sector
[~ Byte Wide Bit Mirrar
[~ Retain Bitstream Header

[~ Optimize Memaory Space

G ERTEI7MIERETHO5—a EE&IRLET,
1o/ x]

File Edit Help
= s~ == < I B o:

External Memory: Dual Boot

Step 3 of 4: Select Output File{s)

Cutput File1: BoardDemo_EGP3/DE-EGPI-DDR3-011 user _logic/pardiamondimplecpd _ddr3_imp 1 mes j |
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- FaATILT—RI7AILDER

® GenerateZFEIRLERLET
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®=25-1 87 22-3.Dual Boot (4/5)

BTai7)IL7— b, E—FDIER

RIR—T TEBALI- A A IESPIIS YL AROMICHIEAD EEAHEITIHEDHETT .
J4— IV ETT7YTT— S BGEIX. T4V T—3DHT VT T—rFBHELIIZL TS,

TaATILT—KMMINDDSPITS YL arFYDHRIZTZA4YH3—d—ILToE75—D
2DDEBEERLET . . .
TNENIZEYRRMN)—LT—3FEZ AL -OAT DB TEEDELHETT,

Ta17 IV —RHICHAE Y $Bitstream 77 A ILERE S LT 55 E L2 D DBitstreamk [
ESIETARENHYFET, . L .
FOREOEEBEIEE A DBitstreamTHEBEDEDEFFHOLDIZLTLIESLY,

BRI EAYERIZPROGRAMNE U MM ILEN S D JTAGEHETY Ly amhifont-
158 2. ECP5[XPrimary Boot FileZMFUHL ., A4 L—2 30 BRIRENE T,
CDESICCRCFIVIMITHONIS—HFEFESN T35S . Golden Boot FileZ MU LT
AV 747 L—2ar TN FET , Golden Boot File[CH TS5 —MWERSNI-H SIS,
VT4 L—2av(dhibehEzT (CDEEINITNEV [ELowlIF S/ TENFET)
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WO —ILE7YTT—rDITLVA
- J4—ILRTT7YTT—rFBRIE. T5A)T—3DAHTIvTT—RLET,

- TaATINT—bI7AMIVEERTDHE. FTRIZTRT LogZ7AILIZTS4A4<!)
T7AINET—=ILTUoITFAILDRAEZI—N/ TR FPRLUAMKRREINET,

- Diamond Deployment Tool- projectl ddt* - |I:I|£|

File Edit Help
RERERE ==

External Memory: Dual Boot

Step 4 of 4: Generate Deployment

Wiew File

File C:flece /diamond/ 3 2 examplesVersaBoardDemn EGP3/DK-EGPS- -
DORA-011 user_logic/par diamond fimpl fecpd ddrd implibit processed successfully.

Successfully eenerate file(s)
Ciflece/diamonds 3.2 examplesVerzaBoardDemo_ECP3/DK-ECP3-
DOR3-011 user_logic/par Adiamondfimp 1 fecpd ddr 2 imp 1 _tmphit

Sector B00010000: C:Alzcc/diamond £ 3 2 examplesVerzaBoardDemo_ECPI/DK-ECPA-
COR3-011 uzer_logic/par/diamand/impl1/ecp3_ddr3_impl1 tmphit.
Primary Sectors: Start 000010000 End 000110000

Feadine Golden nput File: C:flzcc/diamonds 3 2 /examplesVersaBoardDemo_ECP3/DE-ECGP3-
DOR3-011 user logicpar Adiamondfimp1 Aecpd dded impl1 bit
Golden Sectors: Start 000120000 End

Sector Dx000F0000: JUMP: 000120000, |
ERROR - &dd zector command. &ddress Ix00120000 exceeds the selected & Mb PROM. -
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