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| 1.1. BEE> DA yowrre

Min Typ Max -~ [
Vee. VoK 0.95 1.00 1.05 ST ER o™
Veeux 1.746 1.80 1.89 Bank0,1,2,6,7\23%4 9 2 #BhEIR
Vceaux3/4/5 1.746 1.80 1.89 Bank3,4,5(2339 5 B EIR
Vceauxa 1.746 1.80 1.89 AT T 2 EBEIR
3.135 3.30 3.465 Vccio=3.3V(Bank0,1,2,6,7)
2.375 2.50 2.625 Vccio=2.5V(Bank0,1,2,6,7)
1.71 1.80 1.89 Vceio=1.8V(All Banks)
Vecio 1.425 1.50 1.575 Vecio=1.5V(All Banks)
1.2825 1.35 1.4175 Vccio=1.35V(All Banks, )DDDR3L{EAE,
1.14 1.20 1.260 Vcecio=1.2V(All Banks)
0.950 1.00 1.05 Vecio=1.0V(Bank3,4,5)
D-PHY2EB
Veea ppHY 1.71 1.80 1.89 D-PHY7 F O /&R
Vee ppHY 0.95 1.00 1.05 D-PHYF Y % ILEIR
VeepLL DRHY 0.95 1.00 1.05 D-PHY PLLAEEE&
ADCER
Ve abc 18 1.71 1.80 1.89 ADCHEIR
SERDESER
Vee Hs 0.95 1 1.05 SERDEZ O v 7 ##aEIR
VCCPLL_HS 1.71 1.80 1.89 SERDES7 O v 7/ PLLIEHIGEIR
VCCAUX_HS 1.71 1.80 1.89 SERDES7 O v 7 B ER

A —EBEBRIIINTERVEBEELIRNMHEFEL T2,
W JAZXIROB BT AYL—23> LTS,

® 5|A : FPGA-DS-02049-0.81.01 3.2. Recommended Operating Conditions
MACNICA 7
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| 1. BREVICBILT

1.2. BRICEIIHEEFEIA
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| 1.2.2. BES—5>R/BRFZTL— b .
m Power On Reset }}X
BIRDOIIS_ENOBFICA T O EIANTREIUZE. Power On Reset(POR)NEERREN., 1> T4 —23>2FHIELE T
- Vcc > 0.67V ~ 0.74V
- Vccio0 > 0.95V ~ 1.05V

- Vcciol > 0.95V ~ 1.05V
- Vccaux > 1.45V ~ 1.61V

51A : FPGA-TN-02099-1. 5.1. Power-up Sequence
mER TR

AT AR CERICEET DS —T > ADREFEARNICEIETVEFR A

5| : FPGA-DS-02049-0.81.01 3.4. Power up Sequence

Jz1ZU. PORETINA AN EEEN T DL, IODHE AEE(FZDI\> IOV eciollkiFZ T Iz, AEEBFEDOE H%ZF51ET B8(C.
PORAIICVCCIOZIIE _EIFACEZ R L THNET

e 5| : FPGA-DS-02049-0.81.01 2.13. sysl/O Buffer
mERF>TL-b

BBRENAOBEEMIGEU T OS2IV~ MSFERIFNERDER A,

*0.1~50V/ms 51F : FPGA-DS-02049-0.81.01 3.3. Power Supply Ramp Rates
®
MACNICA 9
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S NOWHERE
I 2l 1 [ ] 1 [ ] gsySIOijmg 1/4 butHERE:
Ev% AH ] 5488 SEpaniE

SRAEY

USER IOE>,

TIZTop. BlZBottom. LiFLeft, RIFRightdBank:=U. A/BIZZEEIDRT7ZRUET .
P [T/B/L/R] _ [A/B] /O | Bottom Bank®A/BRF7(ETrue LVDSOAS - ACHIBLTOET.,

FNUIrOBankTIZEmulated LVDSIFA/BRY THAIOHHR— METEET T,
DedicatedE>

JTAGE>%I> R O-ILF3E>, .

oA N - N on ow pon| 4.7kQ pull-down to GND(Disableb¥)
JTAG_EN I Iy_);g_ljjd)iﬁm(IJTAGt/(IGPIO(L\ High A DDIBEFITAGEVFITAGERE VLR 1.0k pull-up to Veciol (Enablef)
ADC_REF[0,1] I ADCIVN—9ZENTNOADCELEEZFTEASILET,
ADC_DP/N[0,1] I ADCADAAE>TTY,
SDO_RXDP/N I PCI-ExpressAADANEY,
SDO_TXDP/N 0 PCI-ExpressEDOH HEY
SDO_REFCLKP/N I PCI-ExpressAMUI7L > 27099 A,
SDO REXT I DI7L ORI ANE ST, COEESDO_REFRETE Y ORIICIKI A IEHRLET .
- NEBRFTUBICEDWT, ATy T ESIRIGA 4> 2% AT 3D fERINET.

YI7L>ZAVA—S ANEY, COESESDO REXTE Y ORI A IEHRLUETD .
SDO_REFRET I | VCCPLL HSICACEALET,
D-PHY[0-1]_DP/N[0-3] I/0 | Hard D-PHYADT—SAHHE>,
D-PHY[0-1]_CK/P/N I Hard D-PHYAQSZOYI A FE>,
ZDfthDE>
NC KEHE>,
RESERVED FHIE> . RESERVEDIZIHAIBIEFE LRV TIEE 0,

é‘(@i%é.\(ZBb\tE/ NZEC(&P: Positive. N:NegativeDETY,

AL TIICA

5|8 : FPGA-DS-02049-0.81.01 4.Pinout Information
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| 2.1.1. BsysIOE> OHIE 2/4

NOWHERE,
butHERE.

E>%

[ AtA |

ﬂ

SEpaniE

Configuration-Programmingt>

PRxxx/SDA/USER_SDA(F&RE>)

I/0

PRxxx : GPIOLUTHER,
SDA : I>745J1—33>%12C/13CHERTITIHREDSDAE > ELTERA.
User_SDA : 12C/13C IFfERIFOSDAE> L TER.

SDA : 1.0 kQ to 4.7 kQ pull-up to
VCCIO1

PRxxx/SCL/USER_SCL(F&F>)

I/0

PRxxx : GPIOLUT/EA,
SDA : 327451 —33>%12C/13CHERTITIRSDSCLEL TEA.
User_SDA : 12C/13C IFfERRFOSCLEL TER,

SCL : 1.0 kQ to 4.7 kQ pull-up to
VCCIO1

PRxxx/TDO/SSO(3EFE>)

I/0

PRxxx : GPIOLUTHER,
TDO : JTAG_EN= 1 08, JTAGE>ELTERA,
SSO : Slave SPIE—REfQHEHE>ELTER,

TDO : 4.7k pull-up to VCCIO1

PRxxx/TDI/SSI(FMAE>)

I/0

PRxxx : GPIO:UTHERA,
TDI : JTAG_EN= 1 OB, JTAGE> LU TER,
SSI : Slave E—REFOAHNEELTERA,

TDI : 4.kpull-up to VCCIO1

PRxxx/TMS/SCSN(3EMAE>)

I/0

PRxxx : GPIO:UT/EA,
TMS : JTAG_EN= 1 OB, JTAGE>EULTEH.
SCSN : Slave SPIE—REfQFvI LY R ESELTER.

TMS : 4.7kQ pull-up to VCCIO1
SCSN : 4.7kQ pull-up to VCCIO1

PRxxx/TCK/SCLK(F&RE>)

I/0

PRxxx : GPIOtUTIEH.,
TCK : JTAG_EN= 1 OB, JTAGE>EULTER,
SCLK : Slave SPIE—REQIOVIANESELTEA,

TCK : 2.2kQ pull-down to GND

PTxxx/MCSNO(GEHLE>)

I/0

PRxxx : GPIOLUT/EA,
MCSNO : Master SPIE—REEQFv LI REELTER,
Daisy chaint&pkIFCER,

MCSNO : 4.7kQ pull-up to VCCIO1

PTxxx/MD3(F&RE>)

I/0

PTxxx : GPIOEUTIER,
MD3 : Master SPIE—RDQuadZz{ER I 3BRICfEA.

PTxxx/MD2(F&FE>)

I/0

PTxxx :GPIOLUTHERA.,
MD2 : Master SPIE—ROQuad%{FEFY BHR(CE,

PTxxx/MSI/MD1(3HEE>)

I/0

PTxxx :GPIOLUTHER,
MSI : Master SPIT—RzERIIEROAELTER,
MD1 : Master SPIT—RDQuadZz{FEA T 3RIC{ER.

PTxxx/MSO/MDO(FEFE>)

I/0

PTxxx :GPIOEUTHER,
MSO : Master SPIE—Rz{ERHI3EHHELUTER.
MDO : Master SPIE—RDQuadZz{FEA I 3R(C{ER.

PTxxx/MCSN/PCLKTO_1(FAE>)

I/0

PTxxx :GPIOEUTHER,
MCSN : Master SPIE—ROFvILI N ELTER,
PCLKTO_1 : JOvYIAREELTER.

MCSN : 4.7 kQ pull-up to VCCIOO0

PTxxx/MCLK/PCLKTO_O(RAE>)

I/0

PTxxx : GPIOLUT{EHA.
MSI : Master SPIE—REEOHIOVIEELTER,
PCLKTO_O : #OvIAREELTEA,

MCLK : 1.0 kQ to GND

MACNICA

5| : FPGA-DS-02049-0.81.01 4. Pinout Information
FPGA-TN-02149-1.0 6. Configuration Considerations
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| 2.1.1. &sysIOE> OEIE 3/4 o

ey [ AttA | B | SEpn
Configurationt> (fE)
o PTxxx : GPIOEUTIERA, PROGRAMN :
PTxxx/PROGRAMN(RFE>) /O | PROGRAMN : Lowlc7H—hah a1y 45 L — 33  hBIAENET . 4.7 kQ pull-up to VCCIOO
PTxxx/INITN(ZFE>) /o | PTxxx: GPIOLL THEA. INITN : 4.7 kQ pull-up to VCCIOO

INITN : RAEA-TVRUASEY T2 T4 —33> Bl RERIREEZRUET .

PTxxx : GPIOLUT{ER.

PTxxx/DONE(RAL>) Y0 | DONE : BAMEA-TYRUAYE Y. I I4IL -3 DE T ERUET.

DONE : 4.7 kQ pull-up to VCCIOO0

Shared User GPIOE>

PRxxx : GPIOLULT{EA,

PBxxx/PCLK[T,C][3,4,5]_[0-3] PCLK : Primary Clock/AZICDRHNBABE,

(FHAC>) 1/0 T (True) . C (Complement) [ZEBIOP/NT@S LTS RANTERTS
B A TREERLES. TOBECRIEAMION (ERTETY. (aaL)
PTxxx/PCLKO_[0-1] (3&FIE>) o | PTxxx: GPIOLL TR,

PCLK : >IN I ROHEARIRERPrimary Clock/\RICOBNBANE

PRxxx : GPIOLUTIEHA,

PRoxx/PCLK[1,2] [0-2] (RABE>) | VO | peik’: Sy il 1> koaErmagaPrimary Clock/SICORNBATE Y,

PLxxx :GPIOLUTHERA,

PLO/PCLKI6,7] [0,2] (RRAIE>) | /O | bk 'Sy )T koareFamTaEmPrimary Clock/SRICORNBATIEY

PBxxx :GPIOEUTIER,

LRC_GPLL : Lower Right Bank®PLLADCLKAFIE>,
T (True) . C (Complement) (FZBIOP/NT. Z2JINIVRANT
FERIZHSECETAEERLED,

PBxxx/LRC_GPLL[T,C]_IN(FRAE>) 1I/0

PLxxx :GPIOLUTHER,

ULC_GPLL : Lower Left Bank@®PLLADOCLKAAE>,
T (True) . C (Complement) (FZEBIOP/NT. >>JIIVRANT
EATZIEEICIITAEFERLED,

PBxxx/LLC_GPLL[T,C]_IN(ZRE>) | 1/0

PLxxx : GPIOEUTIER,

PLxxx/ULC_GPLL__INCGRAIE>) /O 1 ULC GPLL : Upper Left Bank®PLLADS ST RCLKAFIE .
on PRxxx : GPIOLUTHEH,

PRxxx/URC_GPLLT_IN(FRAE>) /O | URC GPLLT:Upper Right Bank®PLLAGS ST EASE Y,

PBxxx/VREF[3,4,5]_[1_2] 1/0 PBxxx : GPIOLU TfEA,

(FEEEEY) VREF : DDRAEVHSEEDEMEEFE >,

PBxxx/ADC_C[P,N]nn(Z&FE>) /0 | PRXxX : GPIOLL TEA.

ADC_C : ADCABIE>,

P2TOHBEICBVTP/NZKEL(EP: Positive. N : NegativeDETY,

®
MACNICA 55 . FpGA-DS-02049-0.81.01 4. Pinout Information 13

FPGA-TN-02149-1.0 Table 6.2. Pull-up/Pull-down Recommendations for Configuration/Rins



| 2.1.1. &sysIOEYDHE 4/4 » B
®

E>& AtiB ShiEA SiEpanIE

PBxxx : GPIOLUT{EHA. - -

PBxxx/COMP[1-3][P,N] GEAIE>) | /O | (Ovp + 3o /tb—sm A aE

PRxxx : GPIOLUTIEHA.
SGMII : ZFSGMIIA D>,

PRxxx/SGMII_RX[P,N][0-1]

(EFEY) /o

PLxxx :GPIOEUTER.

PLxxx/PCLK[6,7]_[0,2] (RAIL>) | 1O | pe\ k'S 1> kodsEraaERPrimary Clock/(ZABABANE V.

PBxxx :GPIOLUTIER,

PBxxx/LRC_GPLL[T,C]_IN LRC_GPLL : Lower Right Bank®PLLADOCLKAFIE>,

(FRAE>) 1/0 T (True) . C (Complement) (FZEIDOP/NT, S>JIIVRAST
FERIZBECETAZERALED,
PLxxx :GPIO¢U T,
PBxxx/LLC_GPLL[T,C]_IN 1/0 ULC_GPLL : Lower Left Bank@®PLLADOCLKAHE>,
(FRAEY) T (True) . C (Complement) (FZEIDOP/NT. >2JIIVRANT
FERIZBECETARERALED,
PLxxx/ULC_GPLL__IN(FE>) o | PLxxx : GPIOLLTHEA.

ULC_GPLL : Upper Left Bank®PLLADI>J LI RCLKAAEY .

PRxxx : GPIO:UTfEA,

PRxoxx/URC_GPLLT_IN(SRAE>) URC_GPLLT:Upper Right Bank®PLLADS > HILTYKADES.

5| : FPGA-DS-02049-0.81.01 4. Pinout Information
B R FEAFOZHFRE > OUIE

-Analog (ADC)ICEE9 25 RE> (IR ERRFZopenDIREETRIESHDF A
FIeADCICEEU TIERERFIADCICH U CEIREZIEHR I MBI VERA
GNDICEUTIERERFEIEHR I 2 ENDDET

-SerDes (PCle)(CBE9 25 AE V(IR FE AR (ZopenDIREE TRIEHDF A
EIR - GNDICEAU TIIKRERIFbIER I 2ENHDFT

-DPHY (MIPI)(CREI2F AL VIR FERRFZopenDIRFETRIESHDEBA
FZDPHYI(CEHUTIER(EARFEDPHY BANKICH U CEIRZIEGK I AN E(FCSTVERA

:Ei iE Eir W \



| 2.1.2. PCLK,GPLLE 2 7\
®

~_
-

JOYIEBE 3 I0vI AN E S (PCLK)MS AU TZEL,
GPIOMSE AN BIEETI M, REPERDIO0YI51 > (Primary Clock)([CEREDF TIOBENFEAELET,
(VOvIE>HSARBERE ROV 51 > F TON R SE/IEBIECRDET)

‘PLLAD ARG AF1—Z&/\RICT DA PLLADIOYIASIE > (GPLL)Z{ER I3 L ZHERELFT
Primary Clock®y MMSPLIAA I BTEFBIRETI N BERDPLLAFIELEERUTI1— KNI R

BIENFLETHIZENHNFT.

-BEARERETEE. PLLAER I ANEIHHIRRISERSITZEICE, PLLEREY . 70vIE> M (CIOvIMES ZEEU TH L2 R LF T,
(FEDRVADEI/INT D DRN>TOWTHEAFICREIREIEHDEEA)

5|A : FPGA-TN-02095-1.0 16.3. PLL Inputs and Outputs

MACNICA 15



| 2.1.3. PEBPUII up/downd)}iﬁﬁﬁﬁ 1/2 o

AIEBPull Up/DownDIEHUEBIEENENISTRN ) —IEREVecioDE R BT EEFENSEH I BENAIEETT . -~
-
I/O Weak Pull-up Resistor
< < * —_ —_ _
lpu Current 0=Vin=20.7 *Veao 30 150 HA
I/O Weak Pull-down Resistor
IpD current V||_ (max) < V|N < Vcc|0 30 - 150 H.A
5|A : FPGA-DS-02049-0.81.01 3.8. DC Electrical Characteristics
VccioDIEERE APDEFELDD

Veao =3.3 V, Bank 0, Bank 1, Input/Output Vi
Bank 2, Bank 6, Bank 7 3135 3.30 3463 v Standard Min (V) Max (V)
Veeo =2.5V, Bank 0, Bank 1,
Bank 2, Bank 6, Bank 7 2375 230 2625 v LVTTL33 0.8
Veeio = 1.8V, All Banks 1.71 1.80 1.89 Vv LVCMO533

1/O Driver Supply Voltage Vecio = 1.5V, All Banks 1.425 1.50 1.575 Y
cho =1.35 V, All Banks (FDI’ LVCMOS25 0.7
DDR3L Only) 1.2825 1.35 1.4175 Vv
Veeo = 1.2V, All Banks 1.14 1.20 1.26 v
Veeo = 1.0 V, Bank 3, Bank 4, 0.95 100 105 v LVCMOS18 0.35 * Veao
Bank 5

51A : FPGA-DS-02049-0.81.01 3.2. Recommended Operating Conditions,
FPGA-DS-02049-0.81.01 3.11. sysI/O Single-Ended DC Electrical Characteristics

MACNICA



| 2.1.3. PEBPUIl up/downDIEHifE 2/2

EROFTERI) LVCMOS330i5&

VCCIO

0 < VIN < 0.7*VCCIO

AEFPUll-Up3EHTIR_puldRN2EMRIpuL EELF TV_delta
2ZEBUGIELET.

Ipu TR KICHED DIV _deltah’ IR K DEF. BIEVIN=0VD &EE

VIN V_delta Ipu(uA) R_pu(KRQ)
LVCMOS33_max 0 3.465 150 23.1
LVCMOS33_min 0 3.135 150 20.9

IpuM iR ITH S D [EVIN=0.7xVCCIO
VIN V_delta Ipu(uA) R_pu(KQ)
LVCMOS33_max 2.425 1.039 30 34.65
LVCMOS33_min 2.194 0.940 30 31.35

E2T. LVCMOS33DiZ&(EAERPUll-Uph BRI TLWRISET.
AEBIB TERIEL NI ZR T DLANICT BImE.
R_pu=20.9KQ&VIL(MAX) =0.8VZZEEIT 5L

AEBPull Down=7.16KQLATFELET,

MACNICA

NOWHERE,
butHERE. < 5
%) X

~_
>

o_[>=

I
0 < VIN < 0.7*VCCIO

o
GND

AEBPull-downiEHiR_pd(ERmN2ERIpdeB/EFE TV _delta
ZZBUGTELET,

IpdW TR KIZEDDEV_deltah TR KD EF. VIN=VCCIOND &
VIN V_delta Ipd(uA) R_pd(KRQ)
LVCMOS33_max 3.465 3.465 150 23.1
LVCMOS33_min 3.135 3.135 150 20.9

Ipd M &R TS D [EVIN=VIL(Max) D &
VIN V_delta Ipd(uA) R_pd(KRQ)
LVCMOS33_max 0.8 2.665 30 26.666
LVCMOS33_min 0.8 2.335 30 26.666

#&>T. LVCMOS33Mim&EFAEBPUll-DownhE#ICIR TS5
BT, SERLE THREBL NIV E R DLAINCT 355,
R_pd=20.9KQ¢&. VIH(MIN) =2.0VZEREI DL

AMEBPull Up=11.86KQLAFELFT,

17



S| —
| 2.1.4. EFEEHIFOIONSEHCEILT 1/2 o
Power ON Power on Resetfi#ff(ZEBEDFFH(ZPOO) Configuration58 T
Vcc,
VccioO0,1,
Vccaux
Pin Name Power up (Default State) Initialization & Configuration Wake up & User Mode
JLAIO Hi-z and internal pull down Hi-z and internal pull down BIRY— )L TERTEL CTLVIRRE
JTAG_ENABLE Hi-z and internal pull down Hi-z and internal pull down Hi-z and internal pull down
PROGRAMN Hi-z and internal pull up IRDOR—S S IROR—SEE
INITN Hi-z and internal pull up RDOR—SEHE IROR—SEE
DONE Hi-z and internal pull up IROR—T L8 IROR—TEBIE
MCLK Hi-z and internal pull up/down(G¥) Hi-z and internal pull up/down Hi-z and internal pull up/down
MCSN Hi-z and internal pull up Hi-z and internal pull up Hi-z and internal pull up
MOSI/MDO Hi-z and internal pull up Hi-z and internal pull up Hi-z and internal pull up
MISO/MD1 Hi-z and internal pull up Hi-z and internal pull up Hi-z and internal pull up
MD2 Hi-z and internal pull up Hi-z and internal pull up Hi-z and internal pull up
MD3 Hi-z and internal pull up Hi-z and internal pull up Hi-z and internal pull up
CSNO/SDO Hi-z and internal pull up Hi-z and internal pull up Hi-z and internal pull up
TCK/SCLK Hi-z and internal pull down Hi-z and internal pull down Hi-z and internal pull down
TMS/SCSN Hi-z and internal pull up Hi-z and internal pull up Hi-z and internal pull up
TDI/SI/SDO Hi-z and internal pull up Hi-z and internal pull up Hi-z and internal pull up
TDO/SO/SD1 Hi-z and internal pull up Hi-z and internal pull up Hi-z and internal pull up
SD2/SCL Hi-z and internal pull up Hi-z and internal pull up Hi-z and internal pull up
SD3/SDA Hi-z and internal pull up Hi-z and internal pull up Hi-z and internal pull up

3E) Pull up/down:&iE(EControl Register 1RM22bitH. CPOLICLDUserTiRENTIBETY

MACNICA

51A : FPGA-TN-02099-1.0 4.4. sysCONFIG Pin

18
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| 2.1.4. BFEHHOIODSEBEILT 2/2 7\
®

m PROGRAMN, INITN, DONEE>DOZEF) >

-

A

PRGM)

PROGRAMN /

_______________ I K BAESOV—RILZH(DOWTIE.

e [« tm———————————— ’—Ir 3.26. CrossLink-NX sysCONFIG Port Timing Specifications
e _1 WEFFEIURE 7Y TT - UET,
DONE —»  Toeeoone
AHE>, PROGRAMNICENNIENZES M HighhBLowlCBRE I3E. T/N\A AN T4 L —23>F—-RICRDET,
PROGRAMN LowD e/ \HARI(FtPROGRAMNEU THRENTETWVET,

FINAZD> T4 L —33>H(C(E. PROGRAMNE > % NMILURRWTLIEE,
W—Jl_F TPROGRAMN_PORT#Disables¥EUIBE(L. GPIOLRNET,

BAHBA-TYRUAIEY, A2 T4TL—2a>FICLowME HENBE. SRAMOHIEAERTHSI 2R, HighlcBde
TIAZANTDT4T =232 - T-ADZF ANVERBN TELCEZRUFT . &, Lowl7H—hanfi&, tINITNEARE D
INITN CHEBNSLoWICRIFI DL TINAA(ET> T4 L —23> - - RICFBDFER A

J2490L—23>0RtE# . INITNEEY RN - A I5-OFRRICEREINES, I>T1TL—>a>RIEIBHNDIS—
MREZNBEINITNE> (FLowliRD, F/NAZNITA 7y TUEE Ave

BABEA=TYRUAVE> . TINAZNAST4T =232 %4& T U I-F—F—RICAofeZeemLET . 7/NM AN T>T47
L—>3>%Ria9%E. DONEE>(E 0> T4 L —>a>FClowlciD, 247 -3 MEE(CE T3 5EHighloBi
LE9,

AEBLDLOWICARIFI BE(CED TINA AN L —E—RICABDZFHEEET

DONE

51A : FPGA-TN-02099-1.0 4.4. sysCONFIG Pins

° FPGA-TN-02099-1.0 3.26. CrossLink-NX sysCONFIG Port Timing Specifications
MACRICA
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2.2. sysIO BANKICEAUT
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| 2.2.1. BANKD#E

m BANK#&ER DR

butHERE.
ut .
<
e

“-ﬂ

- CrossLink-NX(ZBANKO~7®MDsysIO BANKTHERkENTWLE T (17K LUTsOEIETIFBANK2, 6, 7(33E&=I2L)

-BANKQO, 1, 2, 6, 7T(31.0V~3.3VDSingle-Ended I0%HRh— RN TLET

-BANK3, 4, 5TIJStatictDynamichterminationh'$0. Differential IOY"DDR memory IFzZHMR—raNTVET

-BANK3, 4, 5TIRVREFZERBLTHED. RIUBANKT2DDERBLANIDANINEIEETT

-BANKO, 1, 2, 6, 7(&Hot Socket(CxFi&U. BANK3, 4, 5TIEIEXFILTY

VCCIO(7)

VCCIO6)

MACNICA

GND

GND

VCCIO(0)

*Note: Bank not available in LIFCL-17.

Figure 2.27. sysl/O Banking

GND
Bank 7* nk 1 ’7\.«3&0{1}
| GND
Bank 6* nk 2* ’7 VCCIO(2)
Bank 5 Bank 4 Bank 3
GND GND GND
= << <= < =<
[ag I OXA oAA
o opm omm
O=mn O =m O=m
GGG ZEE AN

21



| 2.2.2. BANK&®DStandard IO yowcre

m & Standard IO GBANKEES

Single-Ended I/0 Standards

INPUT OUTPUT Bi-Directional
LVTTL33 BANKO, 1,2, 6,7 | BANKO, 1,2, 6, 7 BANKO, 1,2, 6,7
LVCMOS33 BANKO,1,2,6,7 | BANKO, 1,2, 6,7 BANKO, 1,2, 6,7
LVCMOS25 BANKO,1,2,6,7 | BANKO, 1,2, 6,7 BANKO, 1,2, 6,7
LVCMOS18 BANK O, 1,2,6,7 | BANKO,1,2,6,7 BANK O, 1,2,6,7
LVCMOS15 BANKO,1,2,6,7 | BANKO, 1,2, 6,7 BANKO, 1,2, 6,7
LVCMOS12 BANKO, 1,2, 6,7 | BANKO, 1,2, 6, 7 BANKO, 1,2, 6,7
LVCMOS10 BANKO, 1,2, 6,7 E -
LVCMOS18H BANK 3, 4, 5 BANK 3, 4, 5 BANK 3, 4, 5
LVCMOS15H BANK 3, 4,5 BANK 3, 4,5 BANK 3, 4,5
LVCMOS12H BANK 3, 4, 5 BANK 3, 4,5 BANK 3, 4, 5
LVCMOS10H BANK 3, 4,5 BANK 3, 4,5 BANK 3, 4, 5
LVCMOS10R BANK 3,4, 5 - BANK S, 4,5

*QutputiZLVCMOS10H

HTSL15 _Class | BANK 3, 4, 5 BANK 3, 4,5 BANK 3, 4, 5
SSTL15_Class I, II BANK 3, 4, 5 BANK 3, 4, 5 BANK 3, 4, 5
SSTL135 _Class I, 1l BANK 3, 4,5 BANK 3, 4,5 BANK 3, 4, 5
HSUL12 BANK 3, 4, 5 BANK 3, 4,5 BANK 3, 4, 5
Differential I/0 Standards

INPUT OUTPUT Bi-Directional
SsTUisD Clees T | oo s T oo e s | omais +ZE5EOMIPI D-PHY(Fuser logic&fEFALI Soft D-PHY&HEL.
SSTL15D Class I, 1l BANK 3, 4, 5 BANK 3, 4. 5 BANK 3, 4, 5 Hard D-PHYI(CEEUTIZEABANKNBIREZITASNTHNFT
SSTL135D _Class I, II BANK 3, 4,5 BANK 3, 4,5 BANK 3, 4,5
HSUL12D BANK 3, 4, 5 BANK 3, 4, 5 BANK 3, 4, 5
LVCMOS33D - BANK O, 1, 2,6, 7 -
LVCMOS25D - BANK O, 1, 2,6, 7 -
LVDS BANK 3, 4,5 BANK 3, 4,5 BANK 3, 4, 5
LVDSE - BANK O, 1, 2,6, 7 -
SUBLVDS BANK 3, 4, 5 - -
SUBLVDSE - BANKO, 1,2, 6,7 -

BLVDSEH - -

e TR e : 5|F : FPGA-DS-02049-0.80 | N
PID-PHY BANK3. 3.5 BANK 3. 4.5 BANK3. 4.5 3.10. sysl/O Recommended Operating Conditions

MACNICA 22
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| 2.2.3. Mixed Voltage Mode

\
m % VCCIOEEL A JF]JgERStandard IOFEs 3

-

-VCC, VCCAUX, VCCIOD3EIFZAWDECEDEBank(FA T Mi@EDMixed voltagel X iHUTWET

EREFEAITIIBGELLERUIONDHYsteresisBLUNHBEENICENHHNET (GFHHll(EFPGA-TN-02067%Z£ER)

Wide Range Input Buffers (BANKO, 1, 2, 6, 7)
VCCIO LVCMOS10 LVCMOS12 LVCMOS15 LVCMOS18 | LVCMOS25 | LVCMOS33
1.2 v v v
1.5 v v v v
1.8 v v v v
2.5 v v v v v
3.3 v v v v v v

[High Performance Input Buffers (BANK3, 4, 5)
VCCIO LVCMOS10H [ LVCMOS12H | LVCMOS15H | LVCMOS18H

1.0 v

1.2 v v

1.5 v v v

1.8 v v v v

5|A : FPGA-TN-02067-1.0
3. VCCIO Requirement for I/O Standards

MACNICA 23
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2.3. ZHESICALT
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| 2.3.1. LVDS D32 S A
mLVDSAHDEEEER < }B

‘LVDSOAHNN\YI7([EBANK 3, 4, 5THR—MENVCCAUX(=1.8V)ICLOTEMELFT
(VCCIOIcAth&EEZ##:L CLWTELVDSD A A (BT HE

‘BANK3, 4, 5[CBV\TETOEEIRVREICTOI YT IL(ON/OFFE]EE)R100QA N #&imziE& L TV\ET
mLVDSHHODFEEIE

-LVDSOH N\ I7([EBANK 3, 4, 5THR—MENVCCIO(=1.8V)ICI>TEIMELFT
(LVDSH A% 1TSBANKIF AR (C1.8VICR B ERBLIZEW)

-BANK3, 4, 5TTRUE LVDSH NZFER I IS EIMIIHETUIAETT
mLVDS A HOLEDFEEIE
(EAHIT A0 T EIRVZEIRTINENHDET (TAIH True. CINComplementary)
ZE)R7(ELattice web pagell#8&aNTL\BPinlist(csv file) THEZRRIEET I
5] : "True_OF_PB4B"” & "Comp_OF_PB4A” hiRY
cEHLVDSANEL TROI5E . REBPUll-uph B RNCRSBRWeERE AT —J IV N 2L 587 U7 -2 3> D&
FloatingBhLEDE. SAEBCOUIENNETT

(T —IRFELL TVthd DT N1 ARCERIFBNTEDFI N VthdZEBZ DLIREEN /1 AZIESE .
L2 —IN@RLYF I URDFEIRL, 7\ AN TRIEZ 5| S alsEEN'HhET)

MACNICA 25



| 2.3.2. LVDS Emulateiti h D EEE 7\
e

mLVDS Emulate(LVDSE) 0 EEIA =

-

- CrossLink-NX(EZLVDSEH 3% B7R— U EAR_EICAMTFRITZ5%ITDETEMUMICLVDSH 1T EN B HETT
-LVDSEIZBANK 0, 1, 2, 6, 7CTVCCIOIF2.5VTHR—haNTWVEYT (TRUE LVDSIEBANK3, 4, 5THR—K)
(HAHIT A0 T =RV ZEIRTZINENDHDET (TAIH True. CINComplementary)

ZBIR7(Lattice web pagelc#B&E11TL\BPinlist(csv file) THEERRIEET S
5] : "True_OF_PB4B” & "Comp_OF_PB4A” h\R7

L AMTUFIRST |
| I
| /i‘_. 158 0} \ |
| (11%) |
. [']] YAVS L 4 T tl—
LVCMOSZS | |
| <. RP-140 0 RT=1000 < | .
[ VCCID= 25V | < (41%) (£1%) <~ |
( I RS=1580 < |
| 141%) |
' \
L VAT L
VCM0525 | I
Transmission line, Zc 100 0 differentia
| ) I
chip OFF-chip QFF-chip OM-chip
< P : OFF-chip > < i : C i >

Figure 3.2. LVDS25E Output Termination Example
®
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| 2.3.3. subLVDSOi*=EIH 5
B SUbLVDS A N OIS A

-

-subLVDSOANN\wI7(EBANK 3, 4, 5THR—MENVCCAUX(=1.8V)[CLOTEMELFT
(VCCIOIABEEEZ#&#tL TLVTESUbLVDSD A 11 (BT §E

-BANK3, 4, 5(cBV\TETOZEBARPM(CTOY YT IL(ON/OFFEIEE) B 100QA & imZEHEHRL TOET
msubLVDSH HDFEEIR

-subLVDSH A (E T D@D EMNR _E(CHMIIFEF1IZES T VCCIO(=1.8V) (LI TEMELET

‘BANK 0, 1, 2, 6, 7T(E"subLVDSE”. BANK 3, 4, 5T(&"subLVDSEH"THR—r&NLVCMOS18/18H/\yI7ICAKIFUET
W subLVDS AL AOHEDFEEIA

(ERATRI0EW T EBRVZBIRTINENHDFT (TN True. CAINComplementary)

ZBIR7(Lattice web pagelc#B&E11TLVSPinlist(csv file) THEERRIEET S
5 : "True_OF_PB4B” & "Comp_OF _PB4A” h\R7

VCCIO = +1.8 V PCB Traces, Connectors or Canlles
~. 7 i - - .
\‘I Rs = 267 Ohms T Zo=50 T 1 \\
ey =19 : ~
o AMA » 5 .‘ T
. 1 ~
SublVDS Output _ ATi:= 100 Ohm: T
SubLVDSE ::’ Rp _“!f: ;’_)hms § 100 Ohm differential Y- 1% SUBLVDS Recelver ~
SubLVDSEH " : H ~
_ = AN - Fi j 1 : _ /_//
Rs = 267 Ohms S'r[
T g =19 L Z0 =50 1 E ///
P ! / = - H L~
— 1 1
o ' " '
1 1
- i, AMIIHER «— i
[ . 1
® On-chip | Off-chip Oftchip | On-chip
MACICA - - 27

Figure 3.4. SubLVDS Output Interface



| 2.3.4. Generic Double Data Rate p X

m Generic Double Data Rate module (GDDR) Z{#H93i5a0F=2E1E ‘0}

X1 (1:2) , X2 (1:4) , X4 (1:8) , X71 (7:1) , X5 (1:10) OZ#%GDDR (J\-R¥70) THR-FENTVFT
X ARG UNSZE, BHOAIGNSSIVEEZITV. BEOHIETRIDED

-IFZLVDS (ZE&)) LLTERAEIN3IHZSEBANK 3, 4, 50H#XFIGULTVWET
XAERAT R0 T EZEIRVZIEIRT2ENGHDET (THINTrue. CAIH'Complementary)
ZE)R7(FLattice web pagell#§& &N TL\BPinlist(csv file) THESR RIAE
- IFZLVCMOSELTERAEN 35 E(EBANK 0, 1, 2, 6, 7OHMIGEULTVET

- AHNIOYIET—AERICEA RCTH1>T2ENHDET
GDDR Input “X2 (1:4)" 04l GDDR Output “X2 (4:1)" 0l

o ~ Ry
WIFPCLKE AT YA > 2B N HDEI idthh' 40 s i YDIEE
0w ~/\) 9 -Bus Widthh4niz5 -Bus Widthh4niz45
IDDRX2 d ODDRX2
Bl ol » oo
d2]
d[3] ¢[3] b[3] a[3] D Qb -—dm,w[ll] 02 uﬂ
d[1]
p N
Q>
(o ||
ID[D;]{XZ e3) [(data_ife] |——| 03 OD[S]RXZ
Q;—
el2] [[datoilio] {02 data_ol2]
@ c[1] _d:;laJ[&] [———————»| D1
L [N BN
|D[rir]zle13 o) 03 OD[?]RXZ
b2 _—»_ua a_i[9] D2 data_o[1]
bfo]
DDRX2 | [oin ——0s OD[D]RXZ
® 0 . 0
MACNICA . S (o e el 28
d[0] c[0] b[0] a[0] Q@ Q——
Lo " [oai J—ln
1—»
o [
Q>




| 2.3.6.7/XyIRIF (Reveal) A
m RevealZ{EAI2MRDFEEIA (Reveal : FPGAT/\WIRHDOHEMESELAY—IL) ¢ 4‘3
-Reveal(FITAG IFz{EFHUFPGAREBDESZPC L TEIAIT LN BIEET T
-FPGADEETERF (GRAEEAMR) (FRevealzfERIDIL6HDITAG IFZETHEZERLET
B SSPIE—RTI>I1IL—23> %1755
- CrossLink-NXDITAGE ISSPIADE > EFRFAICIRO TV, LUTF D2iBDDF5 A TRevealzfEATIEET T
1) SSPIAHMEEEEITAGRADEIEZEM _E Twired orL. 127471 —33>4&(CITAGENE >z #lIfHILITAGEL TER

2) EEONAIORITAGEL TEH
XAEBONABIOZE AT 315 &(ERadiantdReveal Inserter_t Tsoft JTAGZIEIRI AL THNAIOCEINDH TH BIEE
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| 3. 7491 —23a>ICEALT © X
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‘4

3.1. A4 —-33>E—R
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3.1.1, =
I 0.3

m Master SPI Modes >

-

SPI Flash MemorysBEEEH L. 1>J4JL—23>%TV\ET,
ABVEDT—HIVAL. Serial/Dual/QuadD3Dh5i#IRAJEET. Bz K 150MHzDRE(CXFIERIEET I,
B0 7471 —33>57—4%SPI Flash(ASHAL. J— N353 (E. AT O3FERENHDE T,

-Dual boot

-Multi boot
-Ping-Pong boot

m Slave SPI Mode

CPUENBSPHRH TR L. OV RCEDI> 1L —2a = 1T0WE T,
T —#)N\X(. Serial/Dual/QuadD3 DN &IRAIFET. BxA150MHzZDRE (L IHEIRET T .

m Slave I2C/I13C Mode
CPUENSBI2C/I3CHERBATIESRL. ANV RCEIDI DT —23%1TVWET,
m JTAG Mode

ITAGR—PM2NULTAYT1IL—230%1T5E—RTY,

MACNICA 31



| 3.1.2. T—KEEiRAE 1/2 7\
®

BI2IIL—33VE- ROEIRF5HERBUET, 2
m Master SPI

* F)\AAICENE. Master SPI portldT J4)L hTenablellB>TWET

* J1—-Y—-FE—-RTMaster SPI portZz#fHid /cshlC(&. Radiantd®Constraint Editor(cT
Master_sppi_port(CSERIAL,DUAL,QUADDW\I NHZEETELE T,

m Slave SPI

* FI\AAICENE. PROGRAMNZLIC#RFFL. Slave SPI portdSCSN% RS54 JU. Activation key(Table
6.4.)MasterflIh5 ANDULET . 7974 —MEIFPROGRAMNDIARE (FHEEIFHRTI

* 1-HY—E—RTSlave SPI portzif#Fd 3fz6(C(. Radiant®Constraint EditorlCTSlave_spi_port(c
SERIAL,DUAL,QUADDW\WINOEEETELE T,

Table 6.4. Slave SPI Configuration Port Activation Key
Slave Port/ Activation Key Slave Configuration Port Activation Key
Slave SPI Port Dummy Bytes* 32'HAACEFA8A
Note : The number of dummy bytes should be at least 1 only last shifted in 32 bits matters.

MACNICA 32



| 3.1.2. T KEEiRAE 2/2 7\
®

£ T4T1L -3 - ROEIRAEZEEH UET . > >
m Slave I2C/13C

* F)\/RICENE. PROGRAMNZLICIR#FL. Activation key(Table 6.8)%Masterfllh*5Slave address
(CWriteLE 9, 7974 —NM&(FPROGRAMNDIRRE(IIEEHRT I,

* 1-Y—E-—RTSlave 12C/13C portz#F 9 31zsh(C(d. RadiantdConstraint Editor(cT
Slave_i2ci3c_portlcSERIAL,DUAL,QUADDWSNHAVZEETELE T

Table 6.8. Slave SPI Configuration Port Activation Key

Slave Port/ Activation Key Slave Configuration Port Activation Key
Slave I2C Port Slave 12C Port Address* 32'"HAACGFABA
*Mote : The slave 12C/13C address could be either 7 bits or 10 bits address

m JTAG

® JTAG_ENABLE pinffHICRSAT&n3E. /AN T1J L —23>F— R 1P —E—RMNEENST,
JTAG porti2HTI1>J4J L —>3>aJEETY,
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| 3. 37191 -2aVICBILT

3.2. A4 -3 EEEY
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| 3.2.1. &IV -3V E-RICBIFBEREY

BI2T1TL -2 F—RRERTIE L DT THOTIEREFU T OEITI,
BESOR— R ETOIMII TN PYT/ I ARTIEOREFUCREL T, BuRDBIREEIZ THESEIZE,

EvE ])717:? i 0 L 07 V= Y S &
Pullz%E JTAG MSPI SSPI I12C/13C
JTAG_ENABLE DOWN 1'b1 1'bx 1'b0 1'b0
PROGRAMN up 1'b0 1'bl 1'b0 1'b0
INITN up INITN
DONE upP DONE
MCLK UP/DOWN - MCLK - -
MCSN up - MCSN - -
MOSI/MDO up - MOSI/DO - -
MISO/MD1 up - MISO/D1 - -
MD2 up - D2 - -
MD3 up - D3 - -
CSNO/SDO upP - CSNO/SDO - -
TCK/SCLK DOWN TCK - SCLK -
TMS/SCSN upP TMS - SCSN -
TDI/SI/SD1 upP TDI - MOSI/D0 -
TDO/S0O/SD1 up TDO - MISO/D1 -
SD2/SCL up - - D2 SCL
SD3/SDA up - - D3 SDA

XMCLKOABIIN7yT ., A E. 1> =L S RADETE(CPOL) TEERIRET I,

sE#H (I Latticett TN-02099-1-0-CrossLink-NX-sysCONFIG-Usage-Guidez CHESR T UL\,

MACNICA

botHERE.
ut .
<o
®

-
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| 3.2.2. BREY-I LEDNE 1/4

12049 —23>BhEE > O TER. Boot mode®
FIRRE . BFEY—I)IRadiant L TiTWVLE T,

Radiant®Device Constraint Editor®Globald7J
T EORERIERICOVWTERBALE T,

MACNICA

L

7Y Start Fage

Qv Find Texd..,

" Ports
<% Instances

Y~ Filter

NOWHERE,

but HERE.

;'_] Device Constraint Editor *

Name Value

Junction Temperature(T)C)
Voltage (V)

v SysConfig
SLAVE_SPI_PORT
MASTER_SPI_LPORT
SLAVE_12CI3C_PORT
JITAG_PORT
DONE_PORT
INITN_PORT
PROGRAMN_PORT
BACKGROUND_RECONFIG
DONE_EX
DONE_OD
MCCLK_FREQ
TRANSFR
CONFIG_IOVOLTAGE
CONFIG_[OSLEW
CONFIG_SECURE
WAKE_UP
COMPRESS_CONFIG
EARLY_IO_RELEASE
BOOTMODE

v User Code
UserCode Format
UserCode

Unique Id

+ Derating

» Bank VCCIO
Fort Fin Global

DISABLE

........

S50

Figure 7.1. sysCONFIG Preferences in Global Tab, Lattice Radiant Device Constraint Editor

36
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| 3.2.2. BREY-I LDNE 2/4

SLAVE_SPI_PORT

MASTER_SPI_PORT

SLAVE_I2CI3C_PORT

JTAG_PORT

DONE_PORT
INITIN_PORT

PROGRAMN_PORT

MACNICA

DISABLE (Default)
SERIAL

DUAL

QUAD

DISABLE (Default)
SERIAL

DUAL

QUAD

DISABLE (Default)
ENABLE

DISABLE (Default)
ENABLE

DISABLE (Default)
ENABLE

DISABLE (Default)
ENABLE

DISABLE (Default)
ENABLE

NOWHERE,
butHERE. - \
&7\

09/
-

SLAVE SPI/R— MeRIFALTITOY S AF(EY— RIBRIGGEELE T,
SERIAL/DUAL/QUADICEEEURHEE. SCLK, SCSN, SI/SDo,
SO/SD1, SD2, SD3H'5. ENZTNOXIGE N> T4J 6B ZNTHRD
F9,

MASTER SPIR—MaFIFBLTIOY S AFE(EY—RIBBRCGEEELFT .
SERIAL/DUAL/QUADIZEREURIBE. MCLK, MCSN, MOSI/MDO,
MISO/MD1, MD2, MD3h'5, ZNZNOFISE>HT>I4J % EERNC
ANOF S IR

SLAVE I2CI3CR—hFIALTIOT S AFREY- R BRRICGGRELF T,
ENABLEICERTEURIZS. SD2/SCL, SD3/SDANI> J1JEEBIC
RDFEY,

ITAGKR— MFIAALTIOY S AF(F)— RIBRERICERELE T, ENABLE
(CERTFEUBE. TCK, TMS, TDI, TDOWI> I4H 1% EBZNTHRNET,
DONEE>(3FTTAIL M TEGPIOEUTERESNTLEI A, I T4 DBRIC
MNERIZE(EENABLEICSERELE D,

INITNE>ET IAIL M TIEGPIOEL TERTESNTWE I, I T4 DBR(C
HERMEES(FENABLEICGERELE T,

PROGRAMNE(EFT IAI RTIEGPIOEL TERTESNTWEI N, O T4
DR CHEIMEESIFENABLEICRELE T .

37



| 3.2.2. BREY-I LED:NE 3/4

BACKGROUND_RECONFIG

DONE_EX

DONE_OD
MCCLK_Frequency

TRANSFR

MACNICA

OFF (Default)
ON
SRAM_EBR
SRAM_ONLY

OFF (Default)
ON

ON (Default)
OFF

3.5 (Default)
7.0/14.1/28.1/56.2/90/112.5

OFF (Default)
ON

NOWHERE,
butHERE. - [
o\

- :‘)

1>T49 =232 58 TIBETIC. /NI4T 50> RTEMESE B E— RZTransparent
POURE—REFUET, ZOE—-REETEEL. ESIADANBTZHTELET,

OFF:--J> 4458 T & T1—-HOSvI(IEELRL

ON ---1-H0>vIzE{EcBizEE. SRAM, EBR. IPOEFAHO]EE
SRAM_EBR:--1-H0O>v)%zE{EaB1zFF. SRAM. EBROEEFIAH0]JHE
SRAM_ONLY:--1-H0O>vIz8fESBeEE. SRAMOEEIAHT]EE

FTIANTEIS T4 58 T UTN\A A ENEREAL TDONEE A HICARDE I H, oh
ENEMES THIEI T 25 A(CONICGGRELE D,

ONDIBE . BROWAKE UPZENABLE DONE_SYNCICERTEITAMNENHDDE
9,
OFFDIBE . #RMWAKE UPZDISABLE. DONE_SYNCICERTE I ANENHD
9,

DONEE>%ZA—T> RLA D DFEICLETD,

MHFSPI Flashh'5 1> J44 3 35 E0 IOV ERE =S EUET .
{EE(F£15%T9,

TransFRELBEDSETEZLET
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| 3.2.2. BREY-I LDNE 4/4

CONFIG_IOVOLTAGE

CONFIG_IOSLEW
CONFIG_SECURE

WAKE UP

COMPRESS_CONFIG
EARLY_IO_RELEASE

BOOTMODE

MACNICA

2.5(Default)

1.0/1.2/1.5/1.8/2.5/3.3

SLOW (Default)
MEDIUM
FAST

OFF (Default)
ON

ENABLE_DONE_SYNC
(Default)
DISABLE_DONE_SYNC

OFF (Default)
ON

OFF (Default)
ON

DUAL (Default)
SINGLE
NONE

NOWHERE,
but HERE. - \
o7 \

09
-

>4 BEEE M EIE I Bbank0, 10EF#ETELFT

1> 047 EEE > DSlew Rate2Z B TEF I, ENRIRIEEDIEVNCRIE(OE
BIBENTRETT,

ONDIZE. sysCONFIGYITAGR— 50U —RN\W)ZBHEEET .

ENABLE_DONE_SYNC:--4MBDONEE > EEIHAL T /N1 REEENLE T &
DAT 32 %EIRS 2155 (E. DONE_EXZON(CIZENHDET
DISABLE_DONE_SYNC:--4MSBDONEE > £[EEALEFE A. DONE_EX%
OFFICT2ENHDFT

[E#EUTEBitstream 7/ ) 2 E R T DN EIMEIRUE T,
Bank1,2,6,7M1/0O(CEALTEARLY_IO RELEASEZ{TOMEIRLET

Dual---F17)J—;METUET ., KEUEBETET /A AERE;HTE310
J-IT>T—MA-SHIFFEHINET,

SINGLE--- >4 70— MeRTUET, KBUISE.
FINAREERTOT T LIRREVRDFE T,

NONE:--Master SPITDJ — M C(IRVISEIGRIRLET . Slaved>J44
L—33>R—NCTAD T4 ENBE%FEFT .
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| 3.3. 357490 -33>70- 1/4 A
®

Power UP Power ot stable ’

KVLC 0.67 V=074V 1 . Power UP “‘

CCAUKX > 1.45V - 161V
WCCI00 » 0.95 W - 1.05
WECIO01 » 085 W = 1.05 W
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| 3.4.1 Master SPI Serial
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| 3.4.3 JTAG to Master SPI Bridge
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| 3.4.4 Slave SPI Serial/Dual/Quad

NOWHERE,
but HERE. e \<

L] 47k

Crosslink NX

SCLK
S1/SDO
SO/SD1
SD[3:2]
SCSN

\ 4 \ 4

A

X1

A A

\ 4 \4 v

PROGRAMN
INITN

«—e * DONE

A
[

%1 HFQUADE—FDIZEZ/RULTVET . DualDiz&(ESD2,SD3D31A > (EmEBEHDFE A

MACNICA 50

© Macnica, Inc.



| 3.4.5 Slave 12C/I3C p
o)

i = O # : =P
1chipDizE Vecion ®’&chipoizs | ’
WEIZEHE TR WEIZEHE TR

T T T T T T
CPU L _“T} ,_lJ CPU L ITI LII
: Y |

\ !
@ 3 ? ®
\\\ l/

A A
A A

CrossLink-NX CrossLink-NX

PROGRAMN vccIol PROGRAMN
T T

INITN INITN

DONE ®

DONE

L 47k

| 1.0kQ~a.7kQ

CrossLink-NX

PROGRAMN

PROGRAMNI3O>J4J KB, 12 T4 T —2a> S =2 AN BIRIFHERNES NI

BALF 15— RIBRNME OB EICNMILTBETFPGAZIERLL. B> 49 DONE
L =23 %iTR5CENTIEETY . CPUICHESGL . BIEITE LTI B2 HEEL
F9, DONE,INITNICEELTIEO> 4T — 23> DIRRER R T B ENTEET,
DESICCPUPLEDRE(CIERF L THLCETT )W BRI TY,

MACNICA 51

© Macnica, Inc.



| 3.4.6 Daisy Chain
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| 3.4.7 Daisy Chain
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| 3.5. 32719V -23>F7-5¥4X

Table 4.1. Maximum Configuration Bits

ot
ut . - !
U X
e
= —

All Uncompressed SM Mode
Device Scenario Unencrypted/Encrypted Recommended SPI Flash | Dual Boot Recommended
Bitstream Size (Mb} Size (Mb) SPI Flash Size (Mb)
Mo LRAM, No EBR, TED TBD TBD
Mo LRAM, MAX EBR TED TBD TBD
LIFCL-17
MAX LRAM, No EBR TED TBD TBD
MAX LRAM, MAX EBR TED TBD TBD
Mo LRAM, No EBR, 6232 2 16
Mo LRAM, MAX EBR 7.758 16
LIFCL-40
MAX LRAM, No EBR 7.281 16
MAX LRAM, MAX EBR 8.807 16 32

Note: Both unencrypted and encrypted bitstreams are the same size. Compression ratio depends on bitstream, so we only provide
uncompressed bitstream data.

MACNICA
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Software Installation Guide®” Install and Uninstall Cable Drivers”MIE%C&8a<Za0\,
http://www.latticesemi.com/view document?document id=52751
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| 4.2. SRAMMEIHADEEAH 1/3

m Downloads —J)LET N1 A B DI

SRAMPEIBADEIZEESAHCFITAG/SPI/I2CND3DNDI/FaHR— N NUTWET,
Downloads—JILETNA ZAEFENZENUL T ORI DO SS(CIERUET .

HOST

PC/COMPUTER
\\\\\\\\\\\\\\\\\\\
DOWNLOAD CABLE
CPU/MICROPROCESSOR

EEEEE

TTTTTT

UUUUUUU

JTAG_EN

JTAG I/F{ERE

MACNICA

PCICOMPUTER

FTDI USB HOST BUILD-IN
DOWNLOAD CABLE
CPU/MICROPROCESSOR

NOWHERE,
butHERE. < 5
%) X

‘4

SCK

Ss

Wosl

SPI I/F{EREs

HOST:

PC/ICOMPUTER

FTDI USB HOST BUILD-IN
DOWNLOAD CABLE
CPU/MICROPROCESSOR

SDA
SCL
l
sDhA  SCL
LIFCL-40
RESET Progh

I12C I/F{ERBEG

chchchchch

58
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B SRAM(IER 4 ) falg(CIEiEProgramming 3 33 DAL —23>

1. Radiant®V—JL/\—=h5ProgrammerzicE)

2 . Device Family. Device. Operation.

I
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SIAHIT7A N E S TE

®Device Operationz FICEETE

Target Memory:
Static Random Access Memory
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Port Interface:

fEd B & Gy B AN
\ \ \
Enable Status Dewvice Vendor .I Device Family 1 ,’ Device :II Operaticn 1
1 hi | 1
- 1 I .
1 Lattice ILIFCL 1 ILIFCL-40 i Fast Configuration I
1 [
l\ _____________ P | l\ ______________ II\ S — /I
/ / \ B3 LIFCL - LIFCL-40 - Device Properties
T Device Family Device General | Devics Information
Eaxi:;a!)nsrminn ___________
LIFCL e I'Targal Memary: Static Random focess Memary (SRAM) ~ |
1
N N !'Port Interface: JTAG - 1
1
r|'l: JTAG DWICE :F\ccess Made: Direct Proeramming - :
E - L I Operation Fast Gonfiguration - :
iCE40 UltraPlus ‘B _____ T T T T T ’
. —_ . rogramming Options
SPI Serial Flash OfEAI DT /A A%EIR B e ittt
: Programmine file: b/usr/prog/earIyIOiheartheat/impLl/earlleiheartbeatJmplilbit| . <4
\

OLIFCLZEIR

MACNICA

_____________________________________

JTAG / Slave SPI / I2C Hh'5:EIR
Access Mode: Direct Programming

Operation: Fast Configuration
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-
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: 6 : N
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MACNICA

i
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1
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e
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-
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J0wy

1. Radiant®¥—JL/{—hSProgrammerzitcél | @{ﬂ 5 B

®Device Operationzd FICEETE
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R - [prarasssccceccces: S 71 i ey P <
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Ir Programming fils: l:-/usr/prog/earIyIOiheartbeat/\mpU/’ear\yIOiheartbeaUmpUb\t| ‘:4_’ @%%ﬂ@] \/7'{0\‘77’() l/( % . blt);&gﬁi

____________________________________
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Start address (Hex! 000000000 - 7)_”() L‘U’{Z‘% g E}J%l‘i‘l

End address (Hex): 000050000 -

[ Erase SPIpart on programming error

Secure SPI flash eolden pattern sectors

(5 e — @OK%EIUYY

MACNICA 62

© Macnica, Inc.



| 4.4. Feature RowADEEAH 1/4 7\
\

m Downloads —J)LET N1 A B DI

= -

Feature ROWADEZFIAHEITAG/SPI/I2CH3DNDI/FEHR—NLTWET,
Downloads —JILeT N4 ZAREFENENIA T ORDLIIHERELF T .

TDO
- MIS0
TCK
scK
HOST ™S
PC/COMPUTER HOST: ss
FTDI USB HOST BUILD-IN * PCICOMPUTER
DOWNLOAD CABLE FTDI USB HOST BUILD-N i
CPUMICROPROCESSOR TCK  TMS DOWNLOAD CABLE
CPU/MICROPROCE SS0R CCLK /CS
TOI LFCL40
TOI TDO MOsI g LFCL40
RESET JTAG_EN =0
RESET
pu{ Progh
SDA
HOST:
PC/COMPUTER scL
FTDIUSB HOST BUILD-IN
DOWNLOAD CABLE
CPU/MICROPROCESSOR !
SDA  SCL
LIFCL-40
RESET
Progh

MACNICA

I12C I/F{ERBEG o3



| 4.4. Feature RoWADEEAH 2/4 s I

m Feature RowJ71 )LDVERY - fmEe

Feature ROWADZEZFALF]IC, Feature RowI7AIL(*.fea) EVER L THMEBNHDET
Feature RowJ74JL(FRadiantTCrossLink-NXDOI>J4JL—23>J74 )L (*.bit) 2RI DL RUIAIS
AICERKENET

Feature RowJ7/ Il EiRELVLSE(E. Radiant ProgrammerhSFeature Row Editorz{EHUET,

1. Programmerh*sProgramming File UtilityZzic &)
Programming File Utility#Z&h

£3 Radiant Programmer - impl_1.xcf*
File Edit View Run  Tools Help

G-lj E H 33 5.3 ﬁ Deployment Tool
Frble s Dovce B Qounlas Do _ _ I
1 Lattice | &= Programming File Utility Y ECL-a

# (ustom Flash Device...

70y
2. Programming File Utilityh5Feature Row EditorZzic &)

Feature Row Editoric&h

q'ﬁ' Programming File Utility F——
70979
File Edit Command f'l;cb_uls_ _anﬂggraliuﬂ_wirﬁjgw_y/ i i
************ HB g
-~

Control Register0 Editor...

‘s Control Registerl Editor...
USERCODE Editor...
Security and Persistent Fields Editor...

=)

64

© Macnica, Inc.



| 4.4. Feature ROWADEZXA# 3/4 jourer:

3. Feature Row EditorCTRASHRE - {17 @feadr 1 aEIRL THIK ”

==\
Device: 7 'D | s
1,
S
BF NAR&ENEKREIND @Readz/\ vy
=== FEEEEE \
Deviced | LIFGL-40 1 - w Read |
| I ’  S—— J
(®Feature ROWDENGTMHAETNS
2 Feature Row - C:/usr/prog/earlyl0_heartbeat/impl_1/earlyl0_heartbeat_impl_1.fea ? X
o 00000 olo o )
i
%
Defamtr:-_'- % 'S
Sk 08 G 0 8 A ol S Rl
o : 1 @fBEzfEELTSave B
""" 1
MACNICA o[- e f_&av; Lssems | e Save AsTfead 7ML z21R1F 65

© Macnica, Inc.



| 4.4. Feature ROWANDEEFAH 4/4
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®@Device Operationzl FICERTE

NOWHERE,
but HERE.

Target Memory:
Non Volatile Configuration Memory

Port Interface: ‘
JTAG / Slave SPI / I12C WS hh&ER

Access Mode: Feature Rows Programming

Operation: Erase, Program, Verify

1
(e
/

5. Program DeviceZz/ WU TEEAHELT

MACNICer

7099

Tools Help

Device Fa

I Q@EFADFeature RowI71IL(*.fea)z:&TE

@O0KZH v

6. Statush'DonetRNEZIAHTT
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| 4.5. HiK— MU TUW345%Boot Mode

B CrossLink-NX(ZHA T D3 D044 2Boot ModexrHh— R U TWET

1.Dual Boot
SPI Flash
0x0 @ Config
\inbr;‘s
0x? @
Golden

12497 =51322
Primary Pattern  0x0
Golden Pattern ~ UsermEZ

Primary PatternTOI>J4J(CRBMUIBAIC.
BEhI(CGolden PatternTOI> 4L —>a>%
7>

2 .Ping-Pong Boot
SPI Flash

0x0

)

0x?

@3

e
©10)) j

0x?

120495 —4182D
220457 —REERIICIump TablezEZ

Config Data RFScAddress

Jump Table 0x0
Primary Pattern Userh'E &
Secondary Pattern Userh E &

Jump TableTEEBMOINY—>%FE(C> T4 3 BH
ZEHERI D

First Boot Pattern(C¥§ESNEI> 7497 —4T1
>I1H U, KEURAIC. BEINICES—A0I>
4T —ATI 4T —23>%1TD

NOWHERE,
but HERE. 0 j

\’

3.Multi Boot

SPI Flash

ECHT
Config
|FailLizs

A2 T49 T —HE3 DN R A6 DETCERAIAE

7% :Address

Primary Pattern 0x0
Golden Pattern UserHh\ & &
Alternate Patterni~4  User\EZ

F9'Primary PatternTI>J4J %113,

Z0#%. Programn® )L or Refreshd¥> ROF
fThmNIE. Alternate PatternTOI> T4 I %173,
(Alternate Pattern(3& R4 DF T EZ PIRE
WINHDFT—ATOILT1JCRIRUIES B ERIE7
Golden PatternTOI>I1JL—>3>%4T5

= LRIV LW R LT P | L



| 4.6. Dual Boot 1/2 jourer:

m Dual Boot File®D4&Rk

1. Programmer®Tools—Deployment ToolZiEiRU. Deployment ToolZzi#c &)

Radiant Deployment Tool - New Deployment ? *
Function Type: External Memory hi

Function: External Memory %#i#iR
Dutput File Type: | Hex Con version - Output File Type: Dual Boot#i#EiR

Adwanced 5P Flash

sy 20 MFIG Craisy Chain

2. ESAL2AEFAObIt 71 ) 2:#IRU . Nextz ')y

Radiant Deployment Tool- project1.ddt” — O >

File Edit Help
AEEH EEDEO R L E

External Memory: Dual Boot

Step 1 of 4 Select Input File{s)

______________ File Name (*.jed *.bit *.bbt) . Device Family Device
{1 C/usr/prog/earlylQ_heartheat/impl_1/earlylO_h 'E'a_"_tt_":_i LIFCL LIFCL-40
{2 arlylO_heartbeat/impl_1/earlyl0_heartbeat impl_L.bit . LIFCL LIFCL-40
_| I 68
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| 4.6. Dual Boot 2/2

m Dual Boot FileD45¥
3. Golden / Primary Pattern&FEDs%EZITL\. NextzIUv) 5. GenerateZzZUvILTI74 )\ = 5Pk

Radiant Deployment Tool- project.ddt” - m} X

File Edit Help
e = - T o=~ o R

External Memory: Dual Boot

[ Radiant Deployment Tool- project1.ddt* - o X
ploy proj

File Edit Help

N ez LB £ E

External Memory: Dual Boot

Step 2 of 4: Dual Boot Options Step 4 of 4 Generate Deployment
View File
B Farmets Intel Hex -
Deployment Tool Summary ~
SPI Flash Size (Mb). B4 - Input File l: C:/usz/prog/earl eartbeat/impl_l/earlyl0_heartbeat_impl 1.bit
Input File 2: C:/usr/prog/earlyl0_heartbeat/impl_L/earlyl0_heartbeat_irmpl_L.bit
SPI Flash Read Mode: | Standard Read -
______________________________ - options:
r x c : . output Format: Intel Hex
Golden Pattern: | Gfusr/proefearlyI0_heartbeat/impl_1/earlyI0_heartbeat_impl_1bit + | Starting Address: | 0x000EQ0000 - ST Flash Size (Mb): &4
| ! SEI Flash Read Mode:  Standard Read
Primary Pattern: || Gifusr/proefearlyl0_heartbeat/impl_1/ear k10 heartbeat_impl_1bit = | ! Golden Pattern: C:/usr/prog/earlyl0 heertbeat/impl l/earlylO_heartbeat impl 1.bit
B e 7 Golden Starting Address:  0xQ0DEOQC
Primary Pattern: C:/usr/prog/earlylC_heartbeat/impl 1/earlyl0_heartbeat_impl 1.bit
Frotect Golden Sector Protect Golden Sector
3yte Wide Bit Mirror: £ v

[ Byte Wide Bit Miror
Gommand Line

[] Retain Bitstream Header 75/ lsec/radiant/2 0/proerammer fbin/ntib/ddtemd” oft -beot ~dev LIFGL-40 ~golden " C:/ust/prog /zar b0 heartbeat/impl_ 1/
earlyI0 heartheat impl_1bit” -galdenadd 0x000EQDAD -primary " /st /prog early10_heartheat/impl_1/earlyId heartheat impl Tbit" ~format int -
flashsize 64 ~of "G:/usr./prog/earlyID heartbeat /impl_{ fearlyI0: heartbeat impl_ | mes”

Optimize Memory Space
[ Eneryption

Configuration Mode: Deployment Generation Status
Encryption Key:

Edit Key

Generate

I4
1
1
1

e

4. I DI71I(*.mcs)DERTEZIEEL TNextz Uy’

S ——.

Radiant Deployment Tool- projectl.ddt™ - m} Pas
File Edit Help

Sl = I s~ o = W R~ M

External Memory: Dual Boot

Step 3 of 4 Select Output File{s)

Cutput Filel: Cifuzr proeear W0 _heartbeat/impl_l /ear W10 _heartbeat_impl_1.mes ~
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| 4.7. Multi Boot 1/2 jourer:

m Multi Boot FileD4&EERk

1. Programmer®Tools—Deployment ToolZiEiRU. Deployment ToolZzi#c &)

Radiant Deployment Tool - New Deployment ? *
Function Type: Extarnal Memory -
Function: External Memory %#i#iR
Dutput File Type:  [Hew Conwe rsion - Output File Type: Advanced SPI Flash%EiR
Hex Cionue rsion
Cual Boot
Fing-Fong E_Fcic_\_t

- Advanced SFI Flash

| sysCOMFIG Craisy Chain

2. Primary Pattern(&#)(C1> 719937 =) A8TE I BbitTr1 L Zi#RL. NextzJ)vs

Radiant Deployment Tool- project3.ddt® — O >

File Edit Help
AP DS EDED R L E

External Memory: Advanced 5PI Flash
Step 1 of 4 Select Input File(s)

File Mame (*.bit *.rbt *.bin *.hex) Device Family Device

1 arlle_heartbeatfimpljfearlyl{]_hE-artbeat_impl_1.biti e | LIFCL LIFCL-40

____________________________________________
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| 4.7. Multi Boot

m Multi Boot FileD4&EERk

3. Golden / Alternate PatternZ

2/2

SEZITL NextzJ)y’

Radiant Deployment Tool- projects.ddt™
File  Edit
i = N <=~ = - v [ - [ 4
External Memory: Advanced SPI Flash
Step 2 of 4: Advanced SFPI Flash Options

Help

Uzer Data Files Multiple Boot

Options

{Gnldan Pattern: | G:i/usr/proe/ear vl0_heartbeat/impl_1/earlyI0_heartbeat_impl_1bit +
Starting Address: 0=000EQ000 -

[ Protect Golden Sector

1
Alternate Pattern 1 | Gifusr/prog/ear w0 _heartbeat/impl_1/earlyI0 heartbeat i »

0x001CGO000 -

P ————— — — = — — —

{ Alternate Pattern 2

Starting Address:

Mext Alternate Pattern to Configure

(00280000 -

Starting Address:

0x003A0000 -

Starting Address:

(00480000 -

Starting Address:

Mext Alternate Pattern to Ounfigure{ Primary Pattern

fER93Alternate
i - & PattenDEEGETE

BO0ORICA>I1T9D
JCI—>DIETE

Prewious Next

MACNICA

NOWHERE

but HERE.

<

.Q
> =

4. I BI71I(*.mcs)DERSTZIEEL TNextz /Uy’

[al| Radiant Deployment Tool- project1.ddt”

Eile Edit Help

AR DD EDE 2 E
External Memory: Dual Boot

Step 3 of 4: Select Output File(s)

O X

Qutput Filel: ‘ Cifusr/progfearlyID_heartbeat/impl_1 /earlyID_heartbeat_impl_1.mcs

5. Generatez2UwIUTI74 ) 2 4ERL

Radiant Deployment Teol- project1.ddt - o x
File Edit Help

A B CEEEaE £ B

External Memary: Dual Boot

Step 4 of 4: Generate Deployment

View File

Deployment Tool Summary ~
Input File 1 Jusr/prog/earl cartbeat/inpl_1/earlylO heartbeat_impl 1.bit
Input File 2 /fusr/progfearl eartbeat/impl_l/earlyl0_heartbeat_impl_l.bit
optiens:

Qutput Format: Intel Hex

SPI Flash Size (Mb): &4

SPI Flash Read Mode:  Standard Read

Golden Pattern:  C:/usr/p: ©_heartbeat/impl_1/earlyIo ] - impl_1.bit

Golden Starting Address:  OXOODEOQD

Primary Pattern: Ci/usr/prog/earlyl0_heartbeat/impl_l/earlyI0_heartbeat_impl_l.bit

Brotect Golden Sector:

Byte Wide Bit Mirror £ v

Gommand Line

“0/lsce/radiant,/ 2. /proes ammer fbin /i ddtemd” -oft -boot ~dev LIFGL-30 ~ealden "G/usr/proe earlyl0 heartbeat/impl 1/

earlyI0) heartbeat impl_| bit” ~goldenadd 0=000E0000 ~primary “Ci/use/prog/ecrlyi0 heartbeat/imp|_/earlyI0 heartbeat impl7{ bit” ~format int -
flashsize 64 -of “C:fuir fprogfearlyld heartbeat/impl_1/earlyI0 heartbeat_impl_lmes”™

Deployment Generation Status

Previous Generate

[4
1
1
1

S
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but HERE.

I 4.8. Ping-Pong BOOt 1/2 NOWHERE,

m Ping Pong Boot FileD4FRk

1. Programmer®Tools—Deployment ToolziEiRL. Deployment ToolZi#CE)

Radiant Deployment Tool - Mew Deployment ? *
Function Type: Extarnal Memory 7

Function: External Memory %i#iR
COutput File Type: He s Conwe rsion 7

Output File Type: Ping-Pong Boot#%i#iR

Hex Conwersion
E)u al E"DDt

Advanced 5P Flash
syz20OMFIG Caisy Chain

2. 220bitI7/ IV as=TEL. Nextz7Uy) (X I71IUIE THEERIEE)

Radiant Deployment Tool- project7.ddt” — O x
Eile Edit Help

AR DR DE £ D
External Memory: Pinge—Pone Boot

Step 1 of 4: Select Input File(s)

________________ File Mame (“bit*obst) ___________ Device Family Device

1 arlylO_heartbeat/impl_1/earlylO_heartbeat_impl_1.bit i LIFCL LIFCL-40

z C:,,"usrfprog,."earIyID_hEartbeat"i|11p|_1,."earlyl{:}_heartb...i LIFCL LIFCL-40

®
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| 4.8. Ping-Pong Boot 2/2

m Ping-Pong Boot FileD4 Rk
3. Primary / Secondary Pattern&ED:i&E%Z1T\\. NextzIUvs

Radiant Deployment Tool- project?.ddt™ — O w0
File Edit Help

AR DR DR £ E

External Memory: Ping—Poneg Boot

Step 2 of 4: Pine—pong Boot Options

Output Format: Ihtel Hex - %‘}\9—>®5‘EE§7 H/Z(D
SFI Flazh Size (Mb) | 64 =
5PI Flash Read Mode: | Standard Read -

Primary Pattern:

Secondary Patterr: Crfusrprogdear lvID_heartbeat fimpl_1/ear I heartbeat_impl_1hit +  Starting qudress:l( T000ENDON

[ Byte ‘Wide Bit Mirror
[] Retain Bitstream Header

\ Jump TableR3EERKUEWMES[CFIvI%ZAH T3

4. kI 3T71)L(*. mcs)DERL T ZIETEL CTNextz' v

Radiant Deployment Tool- project7.ddt” — ] b’

Eile Edit Help
AP R DR R 2 E

External Memory: Ping—Pong Boot

Step 3 of 4 Select Output File{s)

Qutput File 1: CiAusr/progdear vID_heartbeat/impl_1/earlyI0_heartbeat_impl_1 mcs ~

MACNICA

NOWHERE,
but HERE

5. Generatez2UwIUTI74 )2 4R

Radiant Deployment Took- projectrddt
fle Gt piep
2rH CaDEDE 4B

External Memary: Ping-Pang Buot

Step 4 of & Generate Deplayment

Gommand Line

ke Frathent O/ rogrammes in/vi 64/ ddbemel ~aft -pingpery ~dev LIFGL-00 -prim:
corlyX) heortbest imol | b —pr 0016000 ~scccedory e I
Secondaryacd TXIEODDD —frmat At TGhaiee B4 i -G A oot/ D10 e heat

orog feerly
1earhiD,

Deployment Generation Status

rebeat_inpl L.

earcbeat_impl_L.bit

vl 1esr D feartoeat Inpl 1
Whearibast e

D1t
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| Revision History

B Revision History

Rev Summary UPDATE Date
Rev 1.0 | Initial release 2020/06/23
Rev 1.1 | FRECOEIE 2020/06/29
Rev 1.2 | P.223%& LVCMOS33D,LVCMOS25Dx3BANKIEIE | 2022/05/31
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