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1. EIRE>BE
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1.1 EIRE > DA certus-NX CertusPro-NX/CrossLink-NX/MachX05-NX, MachXO5T-NX)

AIA(L, Lattice O TOER K DIRZUIZIBEHR T .
1R$. Lattice HHDORXERDIBIRZIEEUE T,

DC and Switching Characteristics for Commercial and Industrial & D344

Certus-NX

Certus-NX Family Data Sheet FPGA-DS-02078-1.9 January 2024

CertusPro-NX

CertusPro-NX Family Data Sheet =~ FPGA-DS-02086-1.8 February 2024
CrossLink-NX

CrossLink-NX Family Data Sheet FPGA-DS-02049-2.0 October 2023

MachXO5-NX

MachXO5-NX Family Data Sheet ~ FPGA-DS-02102-1.5 October 2023

(]
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1.1 EIRE > DA certus-NX CertusPro-NX/CrossLink-NX/MachX05-NX, MachXO5T-NX)

Min Typ. Max Unit Certus-NX CertusPro-NX CrossLink-NX m:;:))((gss.:::()’(
Vee, Vececik 0.95 1.00 1.05 VvV | O7ER
1.71 1.80 1.89 V - Bank0,1,2,6,7|C % o DMEENEIR | - -
Vecaux 1.746 | 1.80 | 1.89 V [Bank0,1,2,67(CX T BHBIEE | - Bank0,1,2,6,7/C 31 3 B MBI 331%0'1'2'3'4'7'8'9(“5( 19 S
VccAUxH3/4/5 1.71 1.80 1.89 V - Bank3,4,5(C Xt 9 D H#BNEIR - -
1.746 1.80 1.89 V |Bank3,4,5C%t 9 BEANEIR - Bank3,4,5/C33 9 DHBNEIR -
VCCAUXH5/6 1.746 1.80 1.89 - - - Bank5,6, %1 9 S HEBNEIR
y 1.71 1.80 1.89 Vv - I70O>YUREERSERE - -
CCAUXA 1.746 | 1.80 | 1.89 | v [ro>vommp@EsE | - 70>y JRRIEEREE | 170>y JRRIERE
VCCA_D-PHY 1.71 1.80 1.89 VvV | - - MIPI D—PHYTTDOEE/}E -
Vcc D-PHY 0.95 1.00 1.05 Vv - - MIPI D-PHYT =45 )LEIR -
VCCPLL D-PHY 0.95 1.00 1.05 vV | - - MIPI D-PHY PLLER -
3.135 | 3.30 | 3.465 | Vv | Bank267 Bank2,6,7 Bank0,1,2,6,7 F;Q/kcoc’llész\’fo’%féfank 1
2.375 2.50 2.625 V Bank2,6,7 Bank2,6,7 Bank0,1,2,6,7 Banko,2,3,4,7,8,9
1.71 1.80 1.89 V | All Banks All Banks All Banks All Banks except Bank 1
Vcaio 1.425 1.50 1.575 vV All Banks All Banks All Banks All Banks except Bank 1
1.2825 | 1.35 | 1.4175 | v | vccio=1.35v(For DDR3L Only)
1.14 1.20 1.26 V All Banks All Banks All Banks All Banks except Bank 1
0.95 1.00 1.05 V Bank3,4,5 Bank3,4,5 Bank3,4,5 Banks5,6
Data Sheet DC and Switching Characteristics for Commercial and Industrial & D544
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1-1 EEI \E/a)-

Hﬂﬂ(Certus-NX,CertusPro-NX/CrossLink-NX/ MachXO05-NX,MachXO5T-NX)

|  Min Typ. | Max | Unit | Certus-NX,CertusPro-NX |  CrossLink-NX | MachX05-NX,MachXO5T-NX
ADCEB
Vecapcis | 1.71 1.80 | 1.89 | v | ApcA®E
SerDesEB
Vcesp 0.95 1.00 1.05 \Y; SerDes7 W27, |/OHEEIR
Vcespek 0.95 1.00 1.05 Vv SerDesZ 0w ) \v J 7 #Hia&EIR
VccpLLsp 1.71 1.80 1.89 V SerDes7 0w IpLLEIREIR
VccauxsbQ 1.71 1.80 1.89 V SerDes” v T1#BNER
1.Eb<@¢éﬁ5twcm\?NT@%ﬁﬂﬁ@mﬁW%Eﬁﬂcﬁ%éntmmwndmammo
2. AUEFREOERIIINTCRAICEERENSMIE, BUIRMER D )LD E,
3. SerDes ZffrE. HLEEBIRL —)LIF— %(L};z?;uo
4. MSPI (Bank 0) & JTAG. SSPI. 12C. 13C (Bank 1) 7R— & VCCIO = 1.8 V~3.3 V THR— K,
5. 10G SerDes Z{#F 9 d1HE. VCC BIE(F0.97V~1.05V DEFEA TRIFNIERSIRN,

Data Sheet

mACNicA

DC and Switching Characteristics for Commercial and Industrial
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1.2 %i \§>jol/_ I\

mEFE>>TL—b
FEBREADBERHEBIIUTDOS > T L — hESFSRRATNIERSIR0N,
- 0.1V/ms~50V/ms

Power Supply Ramp Rates &bhiki%

Certus-NX

Certus-NX Family Data Sheet FPGA-DS-02078-1.9 January 2024
CertusPro-NX

CertusPro-NX Family Data Sheet FPGA-DS-02086-1.8 February 2024
CrossLink-NX

CrossLink-NX Family Data Sheet FPGA-DS-02049-2.0 October 2023
MachXO5-NX

MachXO5-NX Family Data Sheet FPGA-DS-02102-1.5 October 2023

mACNicA



1.2 %Ei \3 >jol/_ I\
mEERES>TL—K
IR ZE(CIZ S EIFEFEOSEEZBEHITDIEUTDLS(CRDB.

sTEI Max Vcc/0.1(V/ms) : 5 1.0(V) / 0.1(V/ms) = 10ms
Min  Vcc/50(V/ms) : 5l 1.0(V) / 50(V/ms) = 0.02ms
EIRAELE BIE(Typ) Certus-NX,CertusPro-NX/CrossLink-NX/
MachXO5-NX,MachXO5T-NX
(ms)
Min Max
Vcc 1.0V 0.02 10
Veeaux 1.8V 0.036 18
Veao 1.0V 0.02 10
1.2V 0.024 12
1.8V 0.036 18
2.5V 0.05 25
3.3V 0.066 33

(]
MACNICA © Macnica, Inc.

2025/7/3

11



mERE>—T>X
AT)\A RICERICEATDIS—T > ADOREFIEARNCIEIHDFEE A

12120 POR &5 /)\A ZAMNEEN T D E. 10 DHEAOEBEEEDIN DD Vo ([TITFT D28
AEBEDENZMLIET DI2IC PORERBRAIIC Voo ZILE LIFD Z &7 HEE,
FrEE Uty MCREZFERALU T, +DREEPORMEIND LD ICT DHEZIHE,

Power up Sequence &hikH%

Certus-NX
Certus-NX Family Data Sheet FPGA-DS-02078-1.9 January 2024

CertusPro-NX
CertusPro-NX Family Data Sheet FPGA-DS-02086-1.8 February 2024

CrossLink-NX
CrossLink-NX Family Data Sheet FPGA-DS-02049-2.0 October 2023

MachXO5-NX
MachXO5-NX Family Data Sheet FPGA-DS-02102-1.5 October 2023

mACNicA



1.4 EiFPower-On-Reset

mAIH (L, Lattice TOLUATODERKLDIRRUIZIBIRTY .
72, Lattice TR ENDIGHRZIEE UFE T,

Power-On Reset & Dik#%k

Certus-NX

Certus-NX Family Data Sheet FPGA-DS-02078-1.9 January 2024

CertusPro-NX

CertusPro-NX Family Data Sheet FPGA-DS-02086-1.8 February 2024
CrossLink-NX

CrossLink-NX Family Data Sheet FPGA-DS-02049-2.0 October 2023
MachXO5-NX

MachXO5-NX Family Data Sheet FPGA-DS-02102-1.5 October 2023
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4 EiFPower-On-Reset

B EFI5 ENDEFDOPOR MJWITRA > K,

- Vcc 0.73v ~ 0.83V
*Vecaux  1.34V ~ 1.71V (Certus-NX, CrossLink-NX)

*Vecaux  1.34V ~ 1.62V (CertusPro-NX, Mach XO5-NX, Mach XO5T-NX)
* Vecioon  0.89V ~ 1.05V

POR B d & Utzw MRRE(ICIR D,

HELTEFRETEDLIICRD,

i fCE)-POR  PORAZEER
‘ : ER)
} VCCIOODEE,f}ErLBJ:Lf:/_b—\/Z%HEﬁ'Té(: L
Vccio / IZ3%Ea. 0.89V ~ 1.05V T/\D—A> Uty
3 | NORER SN, REHD E2B.
| 3 SREBD Uy NCTIY RO—ILT BhN
Veeax /| S— AR RECRRY 3T E A,
‘ ‘

Vee - POR /

mACNicA



1.4 &EiFEPower-On-Reset

B EFEI5TMNDEBOPOR MUWITRA> |,
/ce 0.51v ~ 0.81V
- Vccaux  1.38V ~ 1.54vE7z(d 1.59V

mACNicA



2. sysl/OE >/ E8i&E

[ ]
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2.1 sysl/OE>DHIE 1/8

mAIH (L, Lattice TOLUATODERKLDIRRUIZIBIRTY .
72, Lattice TR ENDIGHRZIEE UFE T,

Pinout Information & Dk

Certus-NX

Certus-NX Family Data Sheet FPGA-DS-02078-1.9 January 2024

CertusPro-NX

CertusPro-NX Family Data Sheet FPGA-DS-02086-1.8 February 2024
CrossLink-NX

CrossLink-NX Family Data Sheet FPGA-DS-02049-2.0 October 2023
MachXO5-NX

MachXO5-NX Family Data Sheet FPGA-DS-02102-1.5 October 2023
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2.1 sysl/OE> D= 2/8

BFEERE>TY ., 8RR (FERETY — /L (Lattice Radiant ) (CHiE > TUIBNNE,

E>% | At | Bt shapE

Dedicated E>

ITAG EN | JTAG E:/€:|> I\DE—)WZ)I:"*/_., . _ R 4.7kQ pull-down to GND(Disablef)

- JTAG E> (3 Low DIBEF GPIO (. HighDiHE(E JTAG BRE> . 1.0kQ pull-up to Vccior(Enablef)

ADC_REFA, ADC_REFB | ADC ODEEEFEZ AN, KREFARF(E Open

ADC_DP/NA, ADC_DP/NB | ADC NDAHNEHE> . RIERIF(E Open

SDx_RXDP/N I SerDes D AAE> KRIEFIF(E Open

SDx_TXDP/N o SerDes FADHHE> . RIEFEF(E Open
SDQy_REFCLKP/N [ Quad y® SerDes UJ7 L >RoOOvIANE>, KRIEFRE(E Open
SD_EXTy_REFCLKP/N | SerDes AU J7 L >R OOV IANE>, KRIERIF(E Open

SDx REXT | SerDes FAU 7 |(>7\$J;E}ﬁ1)\73 E>. zogmlz" > & cSDx_‘R\EFRET:ODF'E'i(Cﬁﬁﬁ’&iﬁﬁo KRIERIF(E Open

- SEBEIUBICEDWT, A F v ITEEigiR-1 > E—F > X &RET DIHTER.

SDx_REFRET | \S/iZELZSDf‘(EJ:UAjCZé/@iZUQ_\/lb E>, SOE> & SDx_REXT DR (CHGIZ . SAEFEE Open
D-PHY[0-1]_CKP/N I/0 MIPI D-PHY 20w O AHEHIRT (2DDD-PHYTOwW F8). HRAEFAKFE Open

D-PHY[0-1] DP/NI0-3] /0 }25_3_03'7\\M—P IHPMT;:YD?;\? 71 Dﬁjj 0/\00;503%‘52 L—>18, ARBISIE: Open

Datasheet

mACNicA

Signal Descriptions
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2.1 sysl/OE>DHIE 3/8

e | A | 3508 shapanE
ZoDE>
NC REHRE> . AIBERLLDL.
RESERVED FHIE> . RESERVED (C(IAIBIERE LR,
RRE>

USERIO E>. T (& Top. B (& Bottom. L & Left. R (& Right @ Bank Z°R9 .
PIT/B/L/RIINumber] _ [A/8] AB AEBDR ARG, Number (4 AB KPEHA,
151 1/0 Bottom Bank(Bank3, 4, 5) @ A/B /R77(Z True LVDS DA (XTI,
PRxcx . PToocx . PBxocx . Pl 128 True LVDS SEADHE. 100QDEENRIMKTTHEIRAIEE. .
' ' ' FNBSLD Bank Tl Emulated LVDS (& A/B RIZTHADHFYR— AJEE,

Datasheet  Signal Descriptions &k DiR#%

[ ]
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2.1 sysl/OE>DHIE 4/8

% | A | C srapLE

Shared Configuration E>

PRy : GPIO & Ly T2 SDA : 1.0kQ to 4.7kQ pull-up to V
YT ) = ~ s o/ =8 1= PN R - e . A - CClO1 .
PRxxx/SDA/USER_SDA I/0 SDA: > JaF1L—>3>% 12¢/13C BHRTITDOHED sbA & UTEA XSlave 13C T~ T+ 1B 3T v TIEIARE

USER_SDA : 12C/13C IF fEFIF®MD spa & U TER.

PRxxx : GPIO& U TfER. SCL : 1.0k to 4.7kQ pull-up to V
D ) = ~ s sS4 = 1EA R > il . " - CClo1 4
PRxxx/SCL/USER_SCL I/O SDA: A2 TJaFaL—232% 12¢/13C EBETITOHED scL £ UTHER XSlave 13C > T+ 1B (LT )L T W TIEARE

USER SDA : 12C/I3C IF fREIF®D scL & U TEA.

PRxxx : GPIO & U CfER,
PRxxx/TDO/SSO I/O TDO : JTAG_EN=1 DIF, JTAG E> & U TER, TDO : 4.7k pull-up to Vccior
SSO : Slave SPI E— REFOHHE> & UTHERA.

PRxxx : GPIO & U TfER.
PRxxx/TDI/SSI I/O TDI : JTAG_EN=1 DB, JTAG E> & U TER,
SS| : Slave SPI E— REFO A E> & UTERA,

TDI : 4.7kQ pull-up to Vccior
pull-up [FEDICHRICTITS

PRxxx : GPIO & U TfEA. . 4.7KO
PRxxx/TMS/SCSN /0 | TMS:JTAG EN=1 DB, JTAG E> & UTER. TMS = i 7kO pull-up to Vcco
SCSN : Slave SPIE— RESDF v LU hE> & L TEA. SCSN + 4. 7Ka2  pull-up to Veaor

PRxxx : GPIO & L CHER, .
o sl | o 1 OB By e LT . TCK : 2.2kQ  pull-down to GND
xxx/TCK/! /0 CK : JTAG_EN JTAG &~ e SCLK : 2.2kQ  pull-down to GND

SCLK : Slave SPI E— REEOIOvVIALE> & UTEA,

Datasheet  Signal Descriptions  J< DA%

[ ]
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2.1 sysl/OE>DHIE 5/8

E>% AAH Bl ] Sapang
Shared Configuration E>
PTxxx : GPIO & U TfER.
PDoo/MCSNO O | MCSNO : Master SPI E— REEOF w T4 k& U TR, Daisy ChaintBREF (C/EF.
PTxxx : GPIO & U TER.
PToo/MD3 VO | MD3 : Master SPI E— R Quad %8 T BBICHEA.
PTxxx :GPIO & U CTfER.
PToog/MD2 VO | VD2 : Master SPI E— RO Quad Z /BT B,
PTxxx :GPIO & U TER.
PTxxx/MSI/MD1 1/0 MSI : Master SPI E— REFEO A & U TER,
MD1 : Master SPI E— R®D Quad ZERT DFRICFER.
PTxxx :GPIO & U TER.
PTxxx/MSO/MDO I/O MSO : Master SPI E— REFDH I & UTER.
MDO : Master SPI E— R®D Quad ZHEA I DE(CER.
PTxxx :GPIO & U CTfER.
PTxxx/MCSN/PCLKTO_1 I/O MCSN : Master SPI E— REEOF v T b& U TER, MCSN: 4.7KQ pull-up to Vccioo
PCLKTO 1 : ZOvVOANE> & UTER,
PTxxx : GPIO & U TfER. .
PTxxx/MCLK/PCLKTO_O 1/0 MCLK : Master SPI E— REFDOOvVIE> & UTERA. MCLK: 1.0kQ pull-down to GND
PCLKTO 0 : ZOVIANE> & UTHEA,
PTxxx : GPIO& L/T{;f;ﬁio \ ‘
PTxxx/PROGRAMN /O PROGRAMN : ARE> . FEDYAZITIAZT«F1L—>3>ZMIKSEBE>] PROGRAMN: 4.7KQ pull-up to Vecioo
%1
PTxxx : GPlIO& UTfER, ]
PTxo/INITN VO | \NITN : RAAA—T> RLASES. 2T —S 3 aiekieand, x1 | NN 4.7kQ pull-up o Veao
PTxx/DONE e PTxxx : GPIO& U TIER. DONE: 4.7k pull-up to Veaos

DONE : WABA—T>RLA>E>, A2 TJ4FaL—23>DFTHExRT. X1

X1 FFEME [2.1.4. BREEFD I/0 DEFCEHLT] 288K,

A>T« F1BEEEFERAES EUTERT 3 &z <R, MCLKZRBE> & UTERT 31548,

mACNicA
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2.1 sysl/OE>DHIE 6/8

E>%a Al sHEA Sapang

Shared CLOCK Pins

PBxxx: GPIO & U TR,
i PCLK: Primary Clock /SR(CDIRHBANE>
PBxoo/PCLIT,CI3:4,5].[0-3] /o T(True)s C(Complement)FZ=EID p/N T. > JILIT> RANTHEATS
BEICIE T AIZEER.

PTxxx: GPIO & U TfER.

PTx00/PCLKTO_[0-1] VO | peik: S>HILTY ROMEFITIEES Primary Clock / CRICEABAHE .
PRxxx: GPIO & U TfER.

PRooot/PCLKT[1,2]_[0-2] VO | peik: T2HILT > ROFMEMEIEER: Primary Clock /SR ICENBANE> .
PLxxx: GPIO &UTHEMA.

PLoxx/PCLKT(6,7]_[0,2] VO | peLk: ST > ROIHMERTIEER: Primary Clock /CRAICEABASE .
PBxxx: GPIO &UTHEMA.
LRC_GPLL: Lower Right Bank @ PLL \D CLK ABIE>

PBxxx/LRC_GPLLIT,CIIN /0 T(True). C(Complement)(FZEEID p/N T. Z2JILIY RAAT

BRI BIBSICE T AEFERUET,

PLxxx: GPIO &UTHEMA.
ULC_GPLL: Lower Left Bank @ PLL A\D CLK AHE >,

PBo/LLC_GPLLIT.CLIN /0 T(True)» C(Complement)lZZBID p/N T, S>FILIT> RAAT

{ERIIIFEIC(E T AI=FER.

PLxxx: GPIO &UTTHEMA.

PLoo/ULC_GPLLT_IN /0 ULC_GPLL: Upper Left Bank @ PLL ADS>FILT> R clk AHE>,
PRxxx: GPIO & U CTfER.

PRy0/URC_GPLLT_IN /o URC_GPLLT: Upper Right Bank®PLLADS > FILT> RAHE >,

Datasheet  Signal Descriptions  J< DA%
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2.1 sysl/OE>DHIE 7/8

E>% Ah Bl ShEpang
Shared JTAG Pins
PRxxx/TDO/ yyyy PRxxx: GPIO TDO: 4.7kQ )
YO | TDO: JTAG EN = 1 DE. ITAG yyyy @ TDO (£2& L TIER. + %7K pull-up 10 Veaion
PRxxx/TDI/yyyy /o PRxxx: GPIO TDI: 4.7kQ pull-up to Vccioo
TDI: JTAG EN = 10K, JTAG yyyyPTDI £5& U TR, pull-up (FHEDICHHICTITD
PRxxx/TMS/ yyyy PRxxx: GPIO TMS: 4.7kQ )
VO | TMS: ITAG EN = 108, ITAG yyyy®TMS {52 & LT, + %7K pull-up to Veaos
PRxxx/TCK/ yyyy PRxxx: GPIO . _
VO | TcK: ITAG EN = 1085, JTAG yyyy®TCK (E2& LTI, TCK: 2.2k pull-down to VCCIOO
Shared VREF Pins
PBxxx: GPIO
B /0 VREF: DDR X EUEEDEAEET .,
PBxXX/VREF(3,4,5]_[1-2]/yyyy [3,4,5] = Bank [1-2] &Bank ® VREF %T.
YYVY: TOMDEIR T EEIMFEMEBEE > o
Shared Comparator Pins
PBxxx: GPIO
COMP: Z8) 1> /)\L—FAH. [P,N] = EEzITEAT.
PBxxx/COMP[1-3][P,N]/yyyy I/O [1-3] = :I)/fl/—91~3/\0))[\7]°]
yYyYyy: TOMMDEIR B EE S EREEE >,
Shared SGMII Pins
PBxxx: GPIO
PBxx/SGMII_RXIPNIIO-11/yyyy /o SGMII_RX:Z#) SGMII RX AH, [P,N] = IEE/(ZEALS,

[0-1] = SGMII RX0 Z/z(& RX1 ADAS,
yYyyy: TOMDEIR B GE IS EMBELE >

Datasheet

mACNicA

Signal Descriptions
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2.1 sysl/OE>DHIE 8/8

E>4 AAH SheA S-apane
Shared User GPIO Pins
PBxxx: GPIO & U TfEMA.
PBxxx/VREF(3,4,51.[1.2) VO | VREF: DDR XEUMBEOEEBEL>
PBxxx: GPIO & U T,
PBo/ADC_C[P.Nnn /0 ADC_C: 1—H'— )0 & ADC ANDFEAE>,
PBxxx: GPIO & U T,
PBo/COMP[1-3][P.N] /0 COMP: Z&>/\L—FABE>,
PBxxx: GPIO & U T,
PBxxx/SGMII_RX[P,NJ[0-1] /0 SOMIL RX: SGMIl AE .
Datasheet  Signal Descriptions & DA%
[ ]
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2.2 PCLK/GPLLE >

- 0V oESEwd o0V IANEZ (PCLK) M5 AT,
GPIO WSEBANNEIEET I A, RBPFEARADIOY IS > (Primary Clock) (CETEDETISEENELE (D
OvoE>HSAREERIOY IS > ETD/IRSEINEECIRDB).

* PLLADANIE GPLL EZFERAT ST ET PLL OOVOYVIANBEZR/NCTED.
T2l UFDL D7 PLL ASZE DU L THBAD Primary Clock Network Z{ERR L. FF (TG TSRV \(55E

V—J)LETIS—&133D).
ARTOVIDDIEHNTERWNSD. BIUEIRED
J0vIz{ERT 3mEERUEREOIOvIH
> 1{00MHz ﬂ%ﬁﬁ%qéo

100MHz PLL FFRDILREE X . EIDGPLL(PCLK)E>I(C)

— T ISOMHzZ s ERisL T RIS,

x Primary Clock Network

- BAREEETRE. PLLZER I DM ESHMHIRRICK S TZIBE. PLLERAE> . JOvOECEACIOY IES
ZHIE LU TH S S EZMR(FEDRVADE (/NI — BB > TOTERFICRIER L),

51 : sysCLOCK PLL Design and Usage Guide for Nexus Platform 14.5. PLL Inputs and Outputs
FPGA-TN-02095-2.3  September 2023
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2.3 PNEB Pull up/down DIEHE (1/7)

- SMEB Pull up/down ZERIE T DR, AED Pull 3E ERXIDLNILETRDIBE(E. Package Pin L CHIREIE

M ERDDEBSTEHICLTFOREFISER,
» &P Pull up/down DIFRFUE(FZENENICHAND Y —DER & Voo DHEREBEEENSEILHPIEE,

I/O Weak Pull-up Resi

oo /O Weak Pull-up Resistor 0< Vi 0.7 x Veao -30 _ —150 WA
Current

oo I/O Weak Pull-down Resistor Vi (max) € Vin € Veao 30 — 150 HA
Current

5| : FPGA-DS-02086-1.7 3.8. DC Electrical Characteristics

mACNicA



2.3 PNEB Pull up/down DIEHLME (2/7)

- SMEB Pull up/down ZERIE T DR, AED Pull 3E ERXIDLNILETRDIBE(E. Package Pin L CHIREIE
I & 12D DB TZH AT OB ITTER

» &P Pull up/down DIFRFUE(FZENENICHAND Y —DER & Voo DHEREBEEENSEILHPIEE,

ABDEXEL >
3.11. sysl/O Single-Ended DC Electrical Characteristics

Table 3.14. sysl/O DC Electrical Characteristics — Wide Range I/O

Input/Output ViL Viy Vo Max Vou Min
lo(mA lon(mA
Standard2 Min [V} Max {V] Min {V] Max [V) {V] {V] lIlLl } DH[ )
LVTTL33 - 2,4,8, -2,-4,-8,
LVCMOS33 0.8 2.0 3.4654 0.4 cho— 0.4 12’ lEr _12’ _16’
:rSORS”S uSORSu;

51F3 : FPGA-DS-02086-1.2  3.2. Recommended Operating Conditions

3.11. sysl/O Single-Ended DC Electrical Characteristics
MACNICA



2.3 BEB Pull up/down DIEHE (3/7 )

- EPRDETEH  LVCOMS33 DimE (Certus-NX, CertusPro-NX, CrossLink-NX)

VCCIO
[ ]

Recommended Operating Conditiond D #k#%
~

Ipy 2 || v derta Veao =33V, Bank 0, Bank 1, 3.135 3.30 3.465 v

Bank 2, Bank 6, Bank 7
/ [ :

0 < VIN < 0.7*Vccio

sysl/O Single-Ended DC Electrical Characteristics s D k%

Wgﬂ Pull-U p EEFL R—PU (j(;ﬁn%%iﬂ IPU t%}fﬁ%TV_delta’i%ﬁ% L/_CE‘I'%Q Table 3.14. sysl/O DC Electrical Characteristics — Wide Range |/0

N=! — N= _ Input/Output Vi Vin VoL Max Vou Min
IpuNERK (IR B D(EV_delta D' ERADES, EUBVIN—(EV@)C_E\: ) Standard? Min(v) | Max (V) Min(v) | Max(v) (v) (v) ) |
VIN V_delta Ipu(uA) R_pu - 2,4,8, | -2,-4,-8,
LVCMOS33_max O 3465 150  23. ewosss 08 s | s | as | vomos | i | s
LVCMOS33_min 0 3.135 150 20.9
IpuNMERAMTIR B DIFVIN=0.7XVccio
VIN V_delta Ipu(uA) R_pu(KR)
2.425 1.039 30 34.65 . .- W
tzgmgzii-m_ax o4 ————1— DC Electrical Characteristics < D k4%
min : : .
- | 1/0 Weak Pull-up Resistor D€V <07 XV -30 — -150 pA
PU Current =ViIN=U. ccio
E>T. LVCMOS33_C‘(JV\]E‘BPull-UpD"ﬁ?)J(CTCRD_Cb\Z) EE oo 1/0 Weak Pull-down Resistor Vi (max) € Vin € Veao 30 _ 150 uA
HAERUUIRE TERIEL NILERIDLANILICT DIHE. Current

R_pu=20.9KQ&EVILIMAX) = 0.8VEEET B &
S4EBPull Down=7.16KQU T &9 3B,

[ ]
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2.3 P9EB Pull up/down DIEHE (4/7 )

- EBRDETEH)

>

Ieo

0 < VIN < 0.7*Vccio

V_delta

]
GND

AIEB Pull-Up 3&HT R _pp (FTRNDER I, CEBEE TV deltazZRE U CTEHE.
Ipd DK (CIXDDIEV_deltalMEmRADEF, EIBEVIN=V o P ESE

VIN V_delta Ipd(uA) R_pd(KQ)
LVCMOS33_max 3.465 3.465 150 23.1
LVCMOS33_min 3.135 3.135 150 20.9
Ipd DA TTR D DIFVIN=VIL(Max) DR
VIN V_delta Ipd(uA) R_pd(KQ)
LVCMOS33_max 0.8 2.665 30 26.666
LVCMOS33_min 0.8 2.335 30 26.666

f>T. LVCMOS33TIZAEBPUll-Down i ERNIC/R> TLB &,
AEPUVE TRIZL ANILZRITDLAN)VICT DIEE.
R_pd=20.9KQ&. VIHMIN)=2.0VEEET D &

SEBPUll Up=11.86KQUF & T3,

mACNicA

LVCOMS33 MDiFz&E (Certus-NX, CertusPro-NX, CrossLink-NX)

Recommended Operating Conditiond D #k#%

cho =3.3 V, Bank 0, Bank 1,
Bank 2, Bank 6, Bank 7

3.135

3.30

3.465

sysl/O Single-Ended DC Electrical Characteristics s D k%

Table 3.14. sysl/O DC Electrical Characteristics — Wide Range I/O

Input/Output Vi Vin VoL Max Vou Min
I A) I A
standard? Min (V) Max (V) Min (V) Max (V) v) v) oL(mA) on(mA)
- 2,48 | 24,8
LVTTL33 0.8 2.0 3.465¢ 0.4 Veaio—-04 12, 16, 12, -18,
LVCMOS33 “50RS”3 “50RS"3
. . . 1 lj—b
DC Electrical Characteristicsd D #k4%
| 1/0 Weak Pull-up Resistor 0< V0.7 XV, 30 150 A
U Current = Vin=0.7xVeeo - B B "
1/0 Weak Pull-d Resist
Ipp C/urreneta ul-down Resistor Vit (max) € Vin £ Veao 30 - 150 HA
© Macnica, Inc. 2025/7/3 29



2.3 9EB Pull up/down DIEE (5/7 )

- ERDEFTEHI  LVCOMS33 DizE(MachX05-NX)

VCCIO
| ]
Recommended Operating Conditiond D #k#%
X
| Veeio = 3.3V, Bank 0, Bank 1,
loy 2 V_delta Bank 2, Bank 3, Bank 4, Bank 3.135 3.30 3.465 )
7, Bank 8, Bank 9

0 < VIN < 0.7*Vccio
PIED Pull-Up &4 R,y (ERNBER I, & BE TV _delta® 58 U TEHE,

sysl/O Single-Ended DC Electrical Characteristicsdk D 4%
3.12. sysl/O Single-Ended DC Electrical Characteristics®
Table 3.15. sysl/O DC Electrical Characteristics — Wide Range 1/0 (Over Recommended Operating

IpUN'RK(CIZ DDAV _delta NN ERADE;, BIBEVIN=0VDEE conons W' Vi
VIN V_delta |pU ( UA) R_pu ( KQ) Input/Output Standard Min V] Max (V) Min V) Max (V) Voo Max (V) | Von Min? (V) | loi{mA) lon(mA)
LVCMOS33_max 0O 3.465 150 23.1 4512 | M8
LVCMOS33_min 0 3135 150 209 s " R e
IpuNMERAMTIR B DIFVIN=0.7XVccio LVeMos33 - 038 2.0 3.465° 0.4 24 2 -2
VIN V_delta puuA) R pu(KQ) — 0.8 2.0 3.465° 0.49 Veeo - 0.58 16 -16
LVCMOS33_max  2.425 1.039 30 34.65
LVCMOS33_min 2.194 0.940 30 31.35

DC Electrical Characteristicsk D %

DT, LVCMOS33T(EAIEBPUll-Up AV ERIICIR D T\ £, b | O WeskPullup Resistor 05V £0.7x Veco S R e ™
91‘%BMEE_C EﬁIE l//\‘) b%}iiq@ I//\\) I/(: ?%1%/_\\ 1/0 Weak Pull-down Resistor 30 — 150
R_pu=20.9KQEVILMAX) =0.8VEEET S & | curent i fme) < Y <o A
A4EBPull Down=7.16KQIUTF &9 3,

[ ]
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2.3 SEB Pull up/down DIEHE (6/7 )

- ERDEFTEHI  LVCOMS33 DizE(MachX05-NX)

. . . . Ar
_x [> Recommended Operating Conditiondk D k4%
0 < VIN < 0.7*Vccio Veco =3.3V, Bank 0, Bank 1,
' V delta Bank 2, Bank 3, Bank 4, Bank 3.135 3.30 3.465 ")
lop B 7, Bank 8, Bank 9
eND sysl/O Single-Ended DC Electrical Characteristicsdk D k%

3.12. sysl/O Single-Ended DC Electrical Characteristics®

i - 2 s R ey
D Pull-Up L% R o (FRNDE lpp CEBERETV deltaz R U TEHE, Table 3.15. sysl/O DC Electrical Characteristics — Wide Range |/O (Over Recommended Operating

S S Conditi
IpdHBAITIB DY deltah ' BADES, EIBVIN=VoDES encon) - =
Input/Output dard —— " VoL Max (V) | Vou Min? (V) | loi(mA) low(mA)
VIN V_delta Ipd(uA) R_pd(KQ) Min (V) [ Max(v) Min (V) | Max(v)
LVCMOS33_max 3.465 3.465 150 23.1 s _ 05 . s 6s os o0 f:,)ﬁ'réf; 4_11;8
LVCMOS33_min 3.135  3.135 150 20.9 b “sors”
e — 0.8 2.0 3.465° 0.4 24 2 2
Ipdb‘ﬁi’}\ (STRBD(EVIN=VIL(Max)DEX — 0.8 2.0 3.465° 0.49 Veco—0.58 16 ~16
VIN V_delta Ipd(uA) R_pd(KQ)
LVCMOS33_max 0.8 2.665 30 26.666
LVEMOS33_min — EESSa e 26.666 DC Electrical Characteristicsdk D #k#%
> T. LVCMOS33TIIAWEBPUll-Downh BRI CIRD TWLWDB E . o z’lﬁr":::kpu"’up Resistor O£V £0.7 % Ve 30 — o |,
HEPUIRB TERIEL NRILZESTDLAR)VICT BIFE. . 1/0 Weak Pull-down Resistor Vo (ma8) £ Voo < Ve 30 - 150 A
R pd=20.9KQ&. VIHMIN)=2.0VZEET D& Current V=

SEBPull Up=11.86KQUF & T 3.

[ ]
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2.3 PIEB Pull up/down DIEHE (7/7)

TRIFFR—ZOFAERICRN, ENENOEE TR ULHRESR.

REBTIL Ty RER T ILA >

MIN MAX MIN MAX
LVCMOS33(Veo=3.3V) | 20.9KQ | 34.65KQ | 20.9kQ 26.666KQ
LVCMOS25(Vo=2.5V) | 15.83KQ | 26.25kQ | 15.83kQ | 23.333kQ
LVCMOS18(Veo=1.8V) | 11.4kQ | 18.9kQ 11.4KQ 19.95KQ

E> T, PR FUIRDRIEL NILERBDLANIICT ZIHENSBES (L. UTOEZHE (LVEMOS, LVTTL 72 &),

SERT L7y THERAE | SNSRIV D iR AE
LVCMOS33(Veo=3.3V) 11.86KQUUTF 7.16KQUUTF
LVCMOS25(Vco=2.5V) 6.28KQUL T 6.61KQUT
LVCMOS18(Vco=1.8V) 3.13KQUUTF 3.13KQUUTF

REPLIELMEWERAE > (CDT DHMEMLIEDIRHE & U TE3.13kQU T ZH#EEE,

BWVIT AT THRERRRETEMFIC L D T REkm AR EFE O L)L THERIR FAIRZ 1T SIHaBEK,

mACNicA

© Macnica, Inc.
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4 BiRECBIFTDI/ODFEECEALT

 ENElES

Lattice fTDLUA T DERI K DR UIZIBEHR T,

72, Lattice TR ENDIGHRZIEE UFE T,

sysCONFIG Port Timing Specifications & D k4%

Certus-NX
Certus-NX Family Data Sheet

CertusPro-NX
CertusPro-NX Family Data Sheet

CrossLink-NX
CrossLink-NX Family Data Sheet

MachXO5-NX
MachXO5-NX Family Data Sheet

mACNicA

FPGA-DS-02078-1.9

FPGA-DS-02086-1.8

FPGA-DS-02049-2.0

FPGA-DS-02102-1.5

January 2024

February 2024

October 2023

October 2023

© Macnica, Inc. 2025/7/3
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2.4 BRI

HHE> DK

BRHES (. BAES EUTOMERT FZ5 <HEE,

BEZX
RR%

ftZseLTWET,

FDI/ODEE) (CRIL T (1/6)

TCK,TMS,TDI,TDO,JTAG_N,PROGRAMN,INITN,DONE(F/MCESHRE H U TH < EZLE,
=)\ 5% ERE LB,

2T« F1BEE> FFAES U TTHEAIEEZM<HRE, MCLKZAAE> & UTERY 315E(E. D 17— RORERZHEE,

Power ON Power on Resetfi#BR (B BEDFH(E14R—ZS0) ConfigurationFg T
Vcc 5 ; 5
Vccio0,1 i i i
Vccaux 5
Pin Name Power up (Default State) Initialization & Configuration Wake up & User Mode
Ao Hi-z and internal pull down Hi-z and internal pull down FFEY — )L TIRE L TV DIREE
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 Hi-z and internal pull up  36’X—>Z88 Hi-z and internal pull up  36/X—=Z28R
INITN Hi-z and internal pull up Hi-z and internal pull up  37~38X—=28R Hi-z and internal pull up  37~38X—=28R
DONE Hi-z and internal pull up Hi-z and internal pull up  39/X—=58 Hi-z and internal pull up  39X—=28R
MCLK Hi-z and internal pull Down Hi-z and internal pull Down Hi-z and internal pull 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
°
IMACNICA © Macnica, Inc. 2025/7/3
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2.4 BRI

FODI/ODEBYCELT (2/6)

Power ON Power on Resetf@ZfR(REEDFM(FT14R—Z58]) Configuration58 T

Vcc

Vccio0,1 :

Vccaux

Pin Name Power up (Default State) Initialization & Configuration Wake up & User Mode

Ao Hi-z and internal pull down Hi-z and internal pull down FIFEY — )L TERTE L TV DIREE
TCK/SCLK Hi-z and internal pull up Hi-z and external pull up 47kQDIMEBpull downZHEEE
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
SD[15:4] Hi-z and internal pull up Hi-z and internal pull up Hi-z and internal pull up
Data Sheet sysCONFIG Port Timing Specifications & DA%

sysCONFIG User Guide for Nexus Platform

mACNicA

FPGA-TN-02099-2.9

February 2024
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4 EFICENIFDI/ODEENCEAL T (3/6)

PROGRAMN

PROGRAMNI&. FPGADO> T« F 1L —> 3> ICERAESND A DGR .
TH—KNCZED, F)I\A2RoTOIS5=> 0 70— %=Hl,

Low 772007+« JT. REBICWeak TILT WY Th'HD,

Low 7H— k&3 &, FPGA [F1—H—F— RERT U TT/\AZ20T0OT S L%xRA.
BRRDFEMEERPS TT/I\A ADI> T4 Fa L —>3>>—o > A %xFHA.

E> %ZLow [CRIFT D& Nexus T/ 1 ADWIHALERBE NN SIRIFTIANK S (C/RDFET . PROGRAMN (CIFER/INY ULRAMEIC K> TR SN
2558/ ULANE)7H — REAREI(tPROGRAMN) '35 D . CDax/)\iFfE (& ['sysCONFIG User Guide for Nexus Platform ] (FPGA-TN-02099-
2.9). [Nexus77=U - 7—%>— K] )D [sysCONFIG Port Timing Specification | (C5C#k.

Certus-NX 7= « =4 — . CertusPro-NX J7 =) - 7—5>— . CrossLink-NX-33 8K UMachXO5-NX —4 > — haESHE,

PROGRAMNE >N 7057« TDIBE. UTORBKRT —XITER

o TINAZAMITAGIEATIOISASNTULBIBES. PROGRAMN EX(FITAG E— ROTOTS=Z>Y - S —4H > AN TIBRETHE
HEN3,

o TINARDA>T4F1L —>3>H(CPROGRAMN E> % NJJLT D E. TOBINMHMEN, O>TJ«rFa2L—>3> - A1)l
MBS — bk,
o T)\AZANWHALIRRE(CH DEl(E. PROGRAMN WIZETFMND T w (SR L TIEULIFRUY,

:| S IJ4q4FaL—> 3>z, B, £KBESTERLZ8HIC. PROGRAMN (FERIKtPROGRAMN HAfI 77— R URIFTNUERS R0,

COBMGEEIESIRANE, TINA ADBEARBE(CIRDRIEEMN S D, BEOBIRANDNNE(CIRD,

sysCONFIG User Guide for Nexus Platform  FPGA-TN-02099-2.9

[ ]
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2.4 EBiIFkENIFDI/ODFEE)CEAULT (4/6)

INITN

INITN E>(ERBEA—-T> RLAHI#EE> T, UTOMEEHRE :

o BRI AELD KLUPROGRAMN 77H— ~&. F/Z(EREFRESH O > RE(CLow &72D, SRAM O>J«osFalL—>3> - X
EUNEESNDCEERT,

o Low J7H— NEFRE(ELINIT_LOW /NS A —SF TIEE,

o tINITL BFRRBEE. INITN E2ESTa 77U — b~ (P07« THi) =M. Nexus T/\AZAH D> T4FaL—>3> - Evh
HERATERREIC S TESEHERT,

e Nexus T/ \A X (FHEBSPI TSwS a0 ToF1L—33>F—4FDO0O— RERA.

o ININAIO>TJaFalL—>3>Ewv hEHRATRNKLDICTBICIE, tINITL BREARB T IFICHPBT—>12> B
INITN % Low (C77H— I,

e ININAIO>TJaFal—>3>Ey hERAHEITEEHIETES. CNE. BEROTOTSIYITILT)\A AN EEEN
TULWBIEEICEA.
BIEAREOTOTSYIILTINAR(F. FT—ROMDIRTOTI\AANT—SFZEEITD2D%., TDT/I\AXBH
NEEfRTT T I BETINR D Z ENVE]EE,

o INITN WM ITBIREDMAEELE. 0> TaFa1L—>3> « T—ANHEAHESNTUVBRIOIS —@84, tINITLHARELE
>MHigh (C72B & ENLBRINITN 75— hanNd & Nexus T/\A AN T FaL—>3>hcCIS—=@H U
C &z Esl.

nica sysCONFIG User Guide for Nexus Platform FPGA—TN—OZO99—2.% oo e ’ 37



2.4 EiRkcENIFDI/0DFEE)CEAULT (5/6)

INITN

BUFDEHETE. INITN D707« T(CRAD. PIEHMLIREN 7 OF7« T THDZERERT

o TEMEASINI,

e PROGRAMN DIIETFADITwIHRERAE,

e |EEE1532 REFRESHON> RAAXL—T - OA>TJasFaL—>3> - /R— b (UTAG E£/z(3ISSPI ) ZER U TEESNT,
INITNE> Q77— hand.

ENHNIS—IRETT7Y— hENEHE. O J0Fa1L—23>0Ew M A MY —AZIEIELU TFPGA Z 5l H (CHHEB IR

RE(CI B ETIS—%J)J7nlkEE,

HERLIRRE (CoaFI (CRBIT S B D& T, IS —% YU J7olkEE,

Ewv bX M) —LADFEHF URICTS—HRESNEIHES. INITN (ELlow (C7D, AWEFDONE Ew MIEEESMNT . DONE E

>lFlow DEFET. T/I\NARIEDT A7V T UL,

ROBEE. TINAZRDOA> T4F 2L —>3a> (TR :

e EvwKrAKI—-ADCRCILS—%Z1EH,

o EYNRAY> RIT—%=&EH,

e MBIV AXEUNSOO— RIFCHAATINIS—HEE, CNE. T/INAZANR D> ToFa2L—>3>F—RT
SPI ISw2aF/I\A AN TOTSASNTUVRWNSE(CRET DaIEEMSH D,

o AFWISRAM A2 T4 FaL—3 3> FEENEBISYVIAAXAFEUORIGICEEL TETOIS AR TIAY RIZE
=IRLN,

nica sysCONFIG User Guide for Nexus Platform FPGA—TN—OZO99—2.% oo e ’ 38



2.4 EBiRkENIFDI/ODFEE)CEAULT (6/6)

DONE

DONE E> (&, FPFGAN 1 —H—F—RTHBICEAZRIRABMA—T > RL A>T, Weak TILT7VINHS,

DONE (&. PEBDONE Ev b7 Y — hENfz&(ChH1—H —F— RICBITHEIEE.

WEBDONE Ew & FPGAD I T O 77w TIRREDHIEZ E .

WEBDONE Ev b 7H— hanfz#&. GPIO WD T4 077wv I L. 10us #&ICDONE E>MHigh (C72d. ZMiE. DONEE
> High(C/2 B R1ICGPIOE > DREMNBERAIND C EEEKT B,

DONE E> % Low BEE) Ul D —RREI/RIBA(Z. EEOFPGA ZRIFICO> Ja4F 1L —> 3> TSEDITETY, ZFPGA
H'DONE REE(CIET D &, RIBEMEZRIIA T DEMNES, FRECOA> To4F 1L —> 3> NDBFPGA NI R TDFPGA Z—
H(CEEI=E 5,

FPGA W' #JHA{LE— RICAD & DONE E(ZINITN E> &EE) ULow (CEFEITSN D,
BIRDED(C. TDIREE(FZ. DONE EHWT7H— hendh. FE7 o057« RO Ta4FaL—>3a3>R—hENMULT
IEEE 1532 REFRESH OV > REZE UGS (CHAE,

DONE E>&HY> T /JFBTET, FPGAN O J4FaL—23>%&5FT U ESHINEET) N+ X H IR eI EE,

nica sysCONFIG User Guide for Nexus Platform FPGA—TN—OZO99—2.% oo e ’ 39



3. sysl/O BANKESE

[ ]
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3.1 sysl/O BANKESE&E

 ENElES
AV SR

sysl/O Banking Scheme K D44

Certus-NX
Certus-NX Family Data Sheet

CertusPro-NX
CertusPro-NX Family Data Sheet

CrossLink-NX
CrossLink-NX Family Data Sheet

MachXO5-NX
MachXO5-NX Family Data Sheet

mACNicA

(Certus-NX,CertusPro-NX/CrossLink-NX/MachXO05-NX,MachXO5T-NX)

Lattice fTDLUA T DERI K DR UIZIBEHR T,
Lattice TR ENDIBEIRZIEEUE T,

FPGA-DS-02078-1.9

FPGA-DS-02086-1.8

FPGA-DS-02049-2.0

FPGA-DS-02102-1.5

January 2024

February 2024

October 2023

October 2023

© Macnica, Inc. 2025/7/3
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3.1.1 Certus-NX BANKi#&EBX

BANK 18Rk DI E

Certus-NX(EZBANKO~7Msysl/O BANK THERK,

BANKO, 1, 2, 6, 7(£1.2V~3.3V®DSingle-Ended 10 H7R—

BANK3, 4, 5(&, 1.0V~1.8V®MStatic&DynamicdTermination/¥é5 D . Differential IOY°DDR Memory IFEH7R—
BANKO, 1, 2, 6, 7(&Hot Socket (CXTi%

BANK3, 4, 5(3Hot Socket (CIEXHE

Bank 0

GND GHD
veeio(7)

veao(1)

GND GND

veao(2)

VECIO(8)

GND GND GND

sysl/O Banking Scheme K D44

{sloman
[ FEFTY
(slz438n
(Fhoman
[ 2EHTY
[TarZEFTY
[[3s7e "%
[E3LFEITY
[3TEEFTY

Certus-NX Family Data Sheet FPGA-DS-02078-1.9 January 2024

Figure 2.27. syslfO Banking
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3.1.2 CertusPro-NX BANK#&p%

BANK #&R% DI E

e CertusPro-NX(EBANKO~7Dsysl/O BANK THEhk

BANKO, 1, 2, 6, 7(£1.2V~3.3V®DSingle-Ended 10 H7R—
BANK3, 4, 5(%1.0V~1.8V®DStatic&DynamicTermination/¥d5 D Differential IOY?DDR Memory IFZH7R—
BANKO, 1, 2, 6, 7T(dHot Socket(CHHitx
BANK3, 4, 5CIXHot Socket(CIEXTIE

sysl/O Banking Scheme KD #k#%

CertusPro-NX Family Data Sheet FPGA-DS-02086-1.8

mACNicA

veao(o)

GND

veeio(7)

GND

vcao(s)

GND GND

(S5)o1oA
(5)T438A
(s)z43un
(r)ondA
() T430A
(#)z438A
(€)o1DIA
(€)T43uA
(€)z43un

February 2024

Figure 2.27. sysl/O Banking

© Macnica, Inc.

GND
veeio(1)

GND
vCeio(2)

2025/7/3

43



3.1.3 CrossLink-NX BANK#&hpX

BANK #&R% DI E

e CrossLink-NX(ZBANKO~7Msysl/O BANK THER,

BANK3, 4, 5(&Hot SocketIEXT/its

sysl/O Banking Scheme KD #k#%

CrossLink-NX Family Data Sheet

mACNicA

FPGA-DS-02049-2.0

BANKO, 1, 2, 6, 7(£1.2V~3.3V®DSingle-Ended 10 H7R—
BANK3, 4, 5(&, 1.0V~1.8V®MStatic&DynamicdTermination/¥é5 D . Differential IOY°DDR Memory IFEH7R—
BANKO, 1, 2, 6, 7(FHot Socket(CXI/i

GND
VCCIO(T)

VCCIO(8)

VCCIO(0)

GND
Bank 7* Bank 1

VCCIO(1)

Bank 6 Bank 2+ VCCIOoQ2)

Bank 5 Bank 4 Bank 3

GND GND GND

JOI100A
IEEETY
Jz43HA
(FloooA
(P11 4349A
(e)oon
(GIEERN
£lz438n

(P)z438A

CICIC]

*Note: Bank not available in LIFCL-17

October 2023

Figure 2.27. sysl/O Banking
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3.1.4 Mach XO5-NX BANK## A%

BANK 18Rk DI E
Mach XO5-NX(EBANKO~7®Msys|/O BANK THERK
BANKO, 2, 3, 4, 7, 8, 91&1.0V~3.3VDSingle-Ended 10ZHP7R—

BANK1(&3.3VDSingle-Ended 10DFHH7R—
BANKS5, 6(% 1.0V~1.8V Static&Dynamic@Termination/¥d5 0. Differential IOY?DDR Memory IFZZHB7R—

BANKO, 2, 3, 4, 7, 8, 9ldHot Socket (CXFi&

BANKS5, 6(&Hot SocketIEXThts

sysl/O Banking Scheme KD #k#%

MachXO5-NX Family Data Sheet

mACNicA

FPGA-DS-02102-1.5

GND
VCCIO(9)

VCCIO(8)

GND
VCCIOm)

October 2023

VCCIO(0) VCCIO()
GND GND
Bank 0 Bank 1

GND

VCCIoE)

GND

VCCIO(3)

VCCIO()

(9)0100A
(9)1434A
(9)z439A
(5)0100A
[(STEERT
(S)zd3uA

Figure 2.31. sysl/O Banking of MachX05-NX-25 Devices
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45



3.2 BANK 8®DI/0 Standard

£ 1/0 Standard EXFRGSBANK 3 & 8D (Certus-NX, CertusPro-NX, CrossLink-NX)

Vegio (Input) Vo (Output)

Standard Support Banks Tvp. Tvp.
Single-Ended
LVCMOS33 0,1,2,6,7 33 33
LVTTL33 0,1,2,6, 7 3.3 3.3
LVCMOS25" 2 0,1,2,6,7 2.5, 33 2.5
LVCMOS18" 2 0,1,2,6,7 1.2,15,1.8, 25, 3.3 1.8
LVCMOS18H 3,4,5 1.8 1.8
LVCMOS15" 2 0,1,26,7 1.2,15,18,25,33 1.5
LVCMOS15H’ 3,4,5 1.5, 1.8 1.5
LVCMOS12" ¢ 01,267 1.2,15,1.8, 25,33 1.2
LVCMOS12H" 3,4,5 1.2, 1.356, 15, 1.8 1.2
LVCMOS10’ 01,267 1.2,15,18, 25,33 —
LVCMOS10H’ 3,4,5 1.0, 1.2, 1.35%, 1.5, 1.8 1.0
LVCMOS10R’ 3,4,5 1.0, 1.2, 1.35%, 1.5, 1.8 —
SSTL135_1, SSTL135_II3 3,4,5 1.35° 1.35
SSTL15_1, SSTL15_113 3,4,5 1.57 1.57
HSTL15 I3 3,4,5 1.57 1.57
HSUL123 3,4,5 1.2 1.2

Data Sheet  Supported sysl/O Standards & D3kA%
IIlACI\IiCA © Macnica, Inc. 2025/7/3
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3.2 BANK 8®DI/0 Standard

£ 1/0 Standard EXFRGSBANK 3 & 8D (Certus-NX, CertusPro-NX, CrossLink-NX)

Standard Support Banks VCC'OT(Inpm) Vea (Qutput)

yp. Typ.

Differential

LVDS 3,4,5 1.2,1.35,15,18 1.8

LVDSE> 0,126,7 — 2.5

subLVDS 3,4,5 1.2,1.35,15,18 —

subLVDSE?> 01,267 — 1.8

subLVDSEH> 3,4,5 — 18

SLVS 3,4,5 1.0,1.2,1.356, 15, 1.84 1.2,1.35%15, 184

LVCMOQOS33D> 0,1,26,7 — 33

LVTTL33D> 0,126,7 — 33

LVCMOS25D> 0,1,26,7 — 2.5

SSTL135D_I, SSTL135D_II° 3,4,5 — 1.35°

SSTL15D_I, SSTL15D_II° 3,45 — 1.5

HSTL15D_I° 3,4,5 — 1.5

HSUL12D> 3,4,5 — 1.2

Data Sheet  Supported sysl/O Standards & D3kA%
MACNICcA © Macnica, Inc. 2025/7/3
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3.2 BANK 8®DI/0 Standard

W% 1/0 Standard EXFISBANK 3 & 8D (Certus-NX, CertusPro-NX, CrossLink-NX)

23
1.0V RADIE, 24 EERrBVCCIO &I DI/0 Bank(TRIE 9 DATEEMN B B
CNUE. CNBEDANFIED—ENA S/ Ny T 7 DEREE U TCTAHEPERELIRE (VCC. VCCAUX) ZHAUL. VCCIO BIE(C/KfF LR
UL\zsb. 5Ffl (%, Certus-NX High-Speed 1/O Interface (FPGA-TN-02216)Z8,,
PUF(CREERAA RS> %ZRT .
a. 1/0 MWeak FILT7w T (AT (ZE&TE.
b. Bank3, 43 KUBank5MI/O (FZDBank DI S > THA A —RICKD. VCCIO H1/0 Standard KDL \Bank (CODHETEA]EE.
BankO, 1, 2. Bank6, 7(C ZDHIRILIRLN,
c. LVCMOS25 (EBank0, 1, 2. Bank6, 7O AF)\w J 77 (CVCCIO EIR%E{ER,
VCCIO =VIH &VIL OBA&GIZ9 Tz6D(CVCCIO = 3.3V TH/R— hTE3H. VCCIO (TRNDEZRO SN,
BIREE3.3V ZFEHT B35S, EXTUSXZENCITINEDHD,
d. LVCMOS15 (EBank3, 4, 5 ®AS/\w TJ7(CVCCIO EIFEZFEH,
VIH &VIL OBSZ B 128(CVCCIO0 = 1.8V THR— M TE3H. VCCIO [SRNBERNEN.

2.2>J)LI> RLVCMOS AF(E. Weak TILD7w THMERSHRVRD, R/22VCCIO DI/O BankITRTERI AL,
Bank VCCIO O)JE7TEI/O (CRI T D5FMM (L. Certus-NX High-Speed I/0 Interface (FPGA-TN-02216) &3,

3.CNB5MDANIE. Bank3, 4,5 TESH AL )\L—ZFEH, Z8A N> /L —F(IVCCAUXH EBIRZER,
CNSDANICIE Bank ADEAEBEZAHEI DVREF EZHME.
¥l (ECertus-NX High-Speed I/0 Interface (FPGA-TN-02216) 88,

4. I NRNTOEB AN Bank3, 4 HXUBank5 TEEIA D> /\L—FZFEH,
EZ#}ANTI>)L—4 (L. VCCAUXH EBR=EFA.
BankO, 1, 2. Bank6, 7Tl&. ZMANESIIERYR—K,

(]
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3.2 BANK 8®DI/0 Standard

B%|/0 Standard EXFIEBANK 3 & &b (Certus-NX, CertusPro-NX, CrossLink-NX)
e
5. ZN5DENE. S2OILIY READRSANTEBHAIRTEZIZaL—MUTHED. BEOHDEMHEOEHIE. WIiETDEDH

NEFEDEARTES DENTENZRENT D,
JE>E— REREVCM (EY2 * VCCIO TH D,
S¥#(E [Certus-NX High-Speed I/0 Interfacel] (FPGA-TN-02216) £8&,

6.VCCIO =1.35V (&, Bank MDDDR3L >4 —J T A ATERT D=, Bank3, 4, 5THOHFTHR— I,
CNBSDALESFRIZIE. VCCIO = 1.35V TE—Bank (CUN$HD Z EHVAIEE,

7.LVCMOS15 AA(FvCCIO OERETE & FEH.
VCCIO H'1.8V MiFE. LVCMOS15MDDC LANLIFETzsndH. AB/ Ny I 7ERMNMEN T DEIaEEN S D,

[ ]
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3.2 BANK 8®DI/0 Standard

B /0 Standard &EXFISBANK 2 &8 (MachXO5-NX)

Standard Support Banks VCC"?I.(InPUt) Ve (Output)
yp. Typ.
Single-Ended
LVCMOS33 0,1,23,4,7,89 33 33
LVTTL33 0,1,23,4,7,89 33 33
LVCMOS25". 2 0,234,789 2.5,3.3 2.5
LVCMOS18" 2 0,234,789 1.2,15,18,25,33 1.8
LVCMOS18H 56 1.8 1.8
LVCMOS15" 2 0,234,789 12,1.5,18,25,33 15
LVCMOS15H' 56 1.5, 1.8 1.5
LVCMOS12" 2 0,234,789 1.2,1.5,1.8,25,33 1.2
LVCMOS12H' 56 1.2,1.357,1.5,1.8 1.2
LVCMOS10' 0,234,789 1.2,15,1.8,25,33 —
LVCMOS10H' 56 1.0,1.2,1.35,15,1.8 1.0
LVCMOS10R! 56 1.0,1.2,1.35, 15,18 —
SSTL135_1, SSTL135_I13 5,6 1.357 1.35
SSTL15_1, SSTL15_113 56 1.58 1.58
HSTL15_13 56 1.58 1.58
HSUL123 56 1.2 1.2
MIPI D-PHY LP Inputt 5,6 1.2 1.2
Data Sheet  Supported sysl/O Standards &k D3k#%
MACNICcA © Macnica, Inc. 2025/7/3
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3.2 BANK 8®DI/0 Standard

m£%1/0 Standard &XJIGBANK & &8 (MachXO5-NX)

Standard Support Banks VCC'OTSF: buy VCC'OT(S; tput
Differential
LVDS 56 12,135,15 18 1.8
LVDSE> 0234789 — 2.5
SubLVDS 56 12,135,15/18 —
SubLVDSE> 0234789 — 1.8
SubLVDSEH?> 56 — 1.8
SLVS® 56 1.0,1.2,1.357,1.5,1.8% 12,1357, 15,184
MIPI D-PHY® 5,6 1.2 12
LVCMOS33D> 012347289 — 33
LVTTL33D> 012347289 — 33
LVCMOS25D° 0234789 — 2.5
SSTL135D_I, SSTL135D_II 5,6 — 1.357
SSTL15D_|, SSTL15D_II 56 — 1.5
HSTL15D_I° 5,6 — 1.5

Data Sheet ~ Supported sysl/O Standards & DIR#%
MACNICA © Machnica, Inc. 2025/7/3



3.2 BANK 8®DI/0 Standard

W% 1/0 Standard &XJGBANK & &8 (MachXO5-NX)

e
1.0V RADIE, 24 EERBVCCIO = DI/0 Bank (SRTET DOIEEEN D D,
L. CNBSDARFFED—EH. AN\ T 7DEIRE U THBPERELIR (VCC. VCCAUX) Z{HERAL. VCCIO EE(CHFE LR
LVzsb. 5FHl(E. sysl/O User Guide for Nexus Platform (FPGA-TN-02067) ZHg,
BUF(CREBERAA RS> &R
a. 1/0 ®Weak )L 77w ' (3OFF (CE¥TE,
b. Bank5, 6MI/0E. TNB®MBank MIS>THAA— RICEKD. VCCIO HI/O Standard & D EL\Bank (COF+ETETIEE,
BankO, 1, 2. 3, 4. Bank7, 8, 9(CCDHIBR(Z/RLN,
c. LVCMOS25 (FBankO0, 1, 2, 3, 4. Bank7, 8, 9 ®AS/\w J7(CVCCIO ERZ(EMH,
VIH &VIL OBSZEZ I 28(CVCCI0 = 3.3V THR— M TE3H. VCCIO (CHRNDEFRMIEN,
EREE3.3V 2 FAITIHEE. EXTUSIXZENCTINELD.,
d. LVCMOS15 (EBank5, 6 A/ \w T 7 (CVCCIO BIRZ=ER.
VIH &VIL OBHZBIZ I 128(C VCCIO = 1.8V THR— hTE 3N, VCCIO (THRNDEFRMEIN.

2.2>27J)VI> RLVCMOS AF(E, Weak TIL77w THUMERSHURLBRD .. R/2DVCCIO MDI/O Bank (CIRTEDIHEE,
Bank VCCIO MRTEI/O (CEAT D5FME. sysl/O User Guide for Nexus Platform (FPGA-TN-02067) £8&,

3.2NSDANIZE, Bank5, 6 TEBA NI /\L—5ZFEA, ZEAHT> )L —H(FVCCAUXH BIRZER,
CNSDANIC(E. Bank NDEEEF = HIEGT DVREF EZHE,
SFHH (L. sysl/O User Guide for Nexus Platform (FPGA-TN-02067)ZH8,

4. IR TDEMASIEIBankS, 6 TEEIAN I /I\L—FZFER, ZEANT> /L —F(EVCCAUXH ERZER.
BankO, 1, 2, 3, 4. Bank7, 8, 9 TIEEMANES (IR R— .

(]
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3.2 BANK 8®DI/0 Standard

W% 1/0 Standard &XJGBANK & &8 (MachXO5-NX)
eSS
5

CINBOHAE. SOILIY RED RSAI/INTESHEAIRTZIZ2L— MU TED, EOHH EHHDENE. WIEITDEDENE

OB HNRTE > DENETNZERE,
JE>E—REEVCM (. 1/2 x VCCIO TH Do
SFHH (L. sysl/O User Guide for Nexus Platform (FPGA-TN-02067)&82,

6.sysl/O Z(FEFT DY T MMIPI D-PHY HS (&, SLVS TRENBVCCIO BEMDBank (CARERIAE/ASLVS A THR— b,
HS BKULP E— REH/R— KNI BD-PHY (&, VCCIOEEX=1.2V DBank (CECE T DUNENH D,
sysl/O Z{EAT DY T SMIPID-PHY LP A (&, LVCMOS12THR— K~

7.VCCIO = 1.35V (&, Bank IMDDDR3L 1>~ —TJ T A TEAT Bz, Bank5, 6 TOIHHR— k.
CNSDOALEAIRE(E. VCCIO = 1.35V THE UBank (CUR&DD Z EHTIHEE,

8.LVCMOS15 AA(FVCCIO mERETE={EH.
VCCIO H'1.8V DiFE. LVCMOS15MDDC LANUIE Iz M. AH/\y J7ERHEINT B0JEEEN DD,

(]
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3.3 Mixed Voltage Mode
W &VCCIO &EE & AFIBIHERI/O Standard X &8

«  VCC, VCCAUX, VCCIOMDIEFREZ AL D Z &(C KD FEBank (ZELTFDiE D Mixed Voltagel Xt

mACNicA

Wide Range Input Buffers

VCCIO LVCMOS10 | LVCMOS12 | LVCMOS15 | LVCMOS18 [LVCMOS25 | LVCMOS33
12 v v v
15 ol v v ol
18 v v v v
25 v v v v v
33 v v v v v v
|High Performance Input Buffers
VCCIO | LVCMOS10H | LVCMOS12H [ LVCMOS15H | L VEMOS18H
10 v
1.2 v v
15 v v v
18 ol v ol ol




3.3 Mixed Voltage Mode

W= VCCIO &BE & ASIBIEEIRI/O Standard E£ &8

« SMEBD2.5V~1.2V 10 DIESERIET DHEE. HEBICTLANILEIRICEB U C3.3VIARILICERUITRICRET
E L A 38

e PIEUTEIFDE. 4MEBD1.8V I0 MIESZENX (CT3.3V I0 Bank (CTRETDICIE. IWEBICTLARILEIAICT.
1.8V—=3.3V [LES LN EZRUERICEE,

« %5t —)llattice Radiant Y J b I T V7 (CTCANKEZITOIRVED ., IEE(CMixed Voltage ModeM A S ZZZ{ET
=Y AN AN

mACNicA



3.3 Mixed Voltage Mode
W Lattice Radiant YV I IO T PICTANEREZITDOHE

m ]

Lattice Radiant Software -[C:/Users/93754/my . designs/16bit counter/16bit counterrdf] - Device Constraint Editor - o x

File Edit View Project Design Tools Window Help

&R NC aQaa & o COHNEENERLYQPEERGEBEBSM

> ——— : " Export Al completed
. s ez [SiRecons [ Devicn vt Etar 2
k| Q= FidTe 1312 11 108 8B 7 "g
= [ 16bit_counter = - v [ Vsitle Banks
B LFD2NX-40-78G196C M » EERIOCAOOC v B AIPOs
- B s Instances(4€) 8 (O} jOw’f @)@ + [ Test ana Programing/Configuraton
. 4 Nets < OICIEION SE + [ Power Supplies
] Tuming L's} #le[@e
Strategyl q €0 OO0
= T impL1 (Synplity Pro) - F Q [ BEE ®
- = 2]
- Input File P
- MIP‘W - S ElE)E IS L]
source/impl_t/top_countecy =t = ==t=
. H = 8|
[ Pre-SymthessConstn s = CIEELILEIEITNE 8/ 8 (@ 8 8 8.
Sympity Pro i B8 [E]SEEE|S)E|eles (@@ (e e
source/impl_1/impl_1.sdc [ Name GroupBy Pin  BANK 10.TYPE DIFFDRVE  CLAMP _ DIFFRESISTO ™
=[] Post-Synthesis Constraint Files &) - e P P
source/impl_1impl_1.pdc
) Debug Files i w N/A o
Script Fies il retn WA F13
Analyss Fles ) * @ Output N/A WA NA NA NiA WA M/A
Programming Files
@ <10l /A 13 NAM OFF(OFF oF
1 top - top_countery x 1 3
T~ Fart An Gt =0

Seection Attriates

T+ DERORD  ACATIGLO  LWARNRNGO | OMD1 | B GowbyD

M
x

= Synthesis (1 info)

® 35811146 INFO - Signal GSR_INSTGSROUT undriven or does not drive anything - clipped
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(]
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3.3 Mixed Voltage Mode
B Lattice Radiant Y J MO T P ICTCTANEREZITOAE
m ZE5E : Device Constraint Editor => I0 TYPE &3&IR., 2IEUMESDEEICERTE.

B FXT(ELVCMOS18 — Save — RUN ALL

‘ Lotice Radliant Software -1C/Users/S3754/my.designs/ B0t courter/ B0t courterrdf] - Device Corstrant Editor - o x

°E|" QaeeaQ IF ML e EEER L GOCRUERSBSWM
Eu —r . s . C—
Q- o
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) I EEEEIEE
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Syt Pro s EEEEEEE & |
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= is Constraint Fik
Post-Synthesis Constraint Files &) -  In . )
source/impl_1/impl_1.pdc f
Debug Fles w dk 4 VCMOS1BILVEMOS33) | s
Script Files i resetn N2 VCMOS33iL NA
Analysis Files = o e
Programming Files -
@ ol
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3.3 Mixed Voltage Mode
W Lattice Radiant YV I IO T PICTANEREZITDOHE
m ZFERE:I0OTYPE Z1.8V (CEEITDCET. 1.8V DIESEHETETDI/R— MIBIDFIFETEE,

[ £ ot Rkt st (s 55754y e <t G, course - D Comra son

- o x
File Edit View Project Design Tools Window Help
L &g~ =] N 6 @ T Re N ey =5
F} B aaaq =k QOHNEFER L GOEBERBGSBSM
> - : EE—
a- 2 x L s T [GPos—— 2
¥ M3 ZMIe 9 B 76 5 4 3 2z 1 "ﬂ’g
= [ 16bit_counter - v [ vsitte Banks
» T Por A ) 8 [@)[e)e®
I LFD2NX-40-78G196C " R I—\ B I el + [ AIPOs
= £ strategies o L) (® . ) [55] 8 + [ Test and Programming/Configuraton
e B |y Nets ¢ [OF EeE@ + [ Power Suppliss
] Timing o o m|["
) Sategyl E( ] [@) =] e [@] =] [@)
= T impL1 Symplity Pro) - £l CIEIEeee
= =
e | EEENECCEe ==
1 source/imp Vtop countery | 1z =t - =
c . " L=l ElEl == EE]E] 8
= [ Pre-Synthesis Canstraint Fles L | I 5 L9 9.9
Syptty o du EEEEEEE 5 |
source/impl_1impi_1.sdc [ Name GroupBy Pin  BANK IO.TYPE DIFFDRIVE | CLAMP | DIFFRESISTO ™~
=[] Post-Synthesis Constraint Files | - . i lva N .
source/impl_1fimpl_1pdc f
Scrpt Files = [ VCMOSIHIVCMOS33) | NA 8 :
Analysis Files = - @ output "
Programming Files
@® <0l T CMOSIHVCMOS33) | NANA FF(OFF) | OFF(OF
17 top - top_countery x 4 v
v- Furt An e sso [— -

T - OERRR0 CRITICAL O WARMNG O O IO B Gow by D

M
x

= Synthests (1 info)
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4.1 ZEMESSHE

mAIH (L, Lattice TOLUATODERKLDIRRUIZIBIRTY .
72, Lattice TR ENDIGHRZIEE UFE T,

sysl/O Differential DC Electrical Characteristics &< DA%

Certus-NX

Certus-NX Family Data Sheet FPGA-DS-02078-1.9 January 2024

CertusPro-NX

CertusPro-NX Family Data Sheet FPGA-DS-02086-1.8 February 2024
CrossLink-NX

CrossLink-NX Family Data Sheet FPGA-DS-02049-2.0 October 2023
MachXO5-NX

MachXO5-NX Family Data Sheet FPGA-DS-02102-1.5 October 2023

(]
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4.2 LVDSODFEEIH

LVDS B7R— BBank : Bank3, 4, 5CfEARIAE(Certus-NX, CertusPro-NX,CrossLink-NX)
: Bank5, 6 C{#EFAIEE(MachXO5-NX)
BELVDSA S DEEEIA
LVDS DAV T 7 (dVecauy = 1.8V (CKD TEME (LVDS ANEE(FEIET DBankd VCCIO BEZEIBZR D EFTE/AW)
2TCOEBHRTHEICTOTISYTIL (ON/OFF BIEE) 7R100QA ki 7% P,
BWLVDSHEHDFEEIR
LVDS DtiF1/\y T 7 (dVco = 1.8V ([CKD TEME (B%EiBank [CHHEITAZTEE(IBHANIC1.8VICRDZHIER)

TRUE LVDS iz ERY D55 (IIMI IHRT(EFRE
BLVDSAE N DHBDEEFEIR
EATBI0 (T EBRF7ZER (T /A True. C Al Complementary)

ex) “True_OF_PL3B” &"“Comp_OF_PL3A"H\ R
«  EBILVDS AN EUTIRDEIBE. ABEBPUll-up MBRICRSIRWEHERERT — I B LSRR 7TV -2 3 > DIFE(ICE
Floating B5LEDTzHIEBTDUIENNE, T T AILEZ—TJREE LTV DT/ A XAITRITESNTNDH
Vinp ZBR DL DREE /A X 2D ELS—/)NERA Y FUIPRERE., T/\A XA TRIEZSI S I AN H .

Data Sheet sysl/O Differential DC Electrical Characteristics &k D&#%

mACNicA



4.2.1 LVDS

IS A—=5 anhA TR &M Min Typ Max BAfi]
VINP, VINM ANEE — 0 — 1.60 %
VICM ADTEE—REE 2DDANDEFTDH5 0.05 — 1.55 %
VTHD EBANAL v 3)LR 2DDANDZE +100GE1) — — mV
IIN ADER EIRA > T2 (FEIRA T — — +10 WA
VOH &opit(;VOthﬂbH% RT =100 Q — 1425 1.60 Vv
VoL POPSIEISVOMMEIILE ot _ 1000 0.9V 1075 — v
VOD ZHDEE (VOP - VOM), RT = 100 Q 250 350 450 mV
DVOD H & LDBIDVODDZEAL — — — 50 mvV
VOCM HAJEE—REE (VOP + VOM)/2, RT = 100 Q 1.125 1.25 1.375 Vv
bvocM xggma}/lﬁg\\/ocnﬂ(mm) - — - >0 mv
ISAB HDREIEE VOD = 0V RS/ DZFEE — — 12 mA
DVOS H&LEIDVOSDZEAL — — — 50 mV

mACNicA

E1 HRIEZ100mVIA EDE

© Macnica, Inc.
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4.2.1 LVDS

VINP VINM, VICM, VTHD, IIN (ZA 34
VOH, VOL, VOD, AVOD, VOCM, DVOCM, ISAB, DVOS ({45

iR B 2 DY)
LVDS-N
VOCM T VOH N\ 1 HE N/ L N/  HE N/ e N1 VINP  VICM

Y ANE AN PN /N VTHD ¢ N\ ! VNM
LVDS-P

VoS
Y
s

(]
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4.2.2 LVDS25E (Output Only)D;F=REIH

LVDS25E H7Rk— MBank : Bank 0,1,2,6,7 CfER BB (Certus-NX, CertusPro-NX,CrossLink-NX)
: Bank 0,2,3,4,7,8,9 C{#ABIE(MachXO5-NX)

BLVDS Emulate (LVDSE) B DFEEIA
LVDSE (FHAIDHPR— hEn. ERLE(CHMTFHEIIZRITD Z & TERABI(CLVDS B HhZEITD Z &MV eJEE

Veao = 2.5V THR— ~
o (FEATDI0 (I T ZERT7ZER (TN True. CAIHComplementary)

ex) “True_OF_PB26B"” &“Comp_OF_PB26A"H\/R77

AMT I HEI B

AC ARV D(CDNWTIE. T—F>— SR VCaO = 2.5V (45%) : K \ :
| RS=1580 |
\I\ | (+1%) |

BmA $ "y, » -
wamoss | RS=1400 RS = 1000 I
VCOO = 2.5V (£5%) : re- 1580 (£1%) (£1%%) :
| [+1%) |

gmA ¢ \ vAYs Y — &
LVamos25 : Transmission ling, Zo = 100 O differential :

ON-chip | OFF-chip N _ ON-chip | OFF-chip

I > * I >
Figure 3.2, LVDS25E Output Termination Example

Data Sheet LVDS25E (Output Only) K DR
MACNICA



4.2.3 SubLVDS (Input Only)DiX=EIA

SubLVDSE H7k— tBank : Bank3,4,5 C{EFAT]AE(Certus-NX, CertusPro-NX, CrossLink-NX)
: Bank5,6 C{EAAB]EE(MachXO5-NX)

W SubLVDS ANDFEEIR
« SubLVDS DASI/NY T 7 (& Veeaux = 1.8V (CKD> THEME
« DTOEEBRVEICTOISYTIL (ON/OFF AJEE) 72100QA i % AE:
¢ ACARYIICDWTIF, 7—HF>— S

Sub-LVDS Driver PCB Traces, Connectors or Cables

L )

+
|
' ) RT41000::
1000 differential 1%t <
H
|:g zﬁa
H

i
— —
i
Off-chip : On-chip

Figure 3.3. SubLVDS Input Interface

Data Sheet SubLVDS (Input Only) KDk
MACNICA



4.2.4 SubLVDSE/SubLVDSEH (Output Only)D;F=EIR

SubLVDSEH7R— BBank : Bank0,1,2,6,7 C{EFEBIAE(Certus-NX, CertusPro-NX, CrossLink-NX)
: BankO0,2,3,4,7,8,9 CfERB]8E(MachXO5-NX)
SubLVDSEH H7Rk— ~Bank : Bank3,4,5 C{EBIAE (Certus-NX, CertusPro-NX, CrossLink-NX)
: Bank5,6 C{EAB]EE(MachXO5-NX)

W SubLVDSE/SubLVDSEH 1 DEEEIE
*  SubLVDSE/SubLVDSEHDAF/\Y T 77 (& Vecaux = 1.8V ([CKD TEME
. RTCOEENRIEIICTOISYTIL (ON/OFF BJEE) 7R100QA FI#&iH7% A8
o (ERTBI0 Fwn T EBHNRI7ZER (TN True. C Al Complementary)
ex) ”True_OF_PL3B"t”Comp_OF_PL3A”73“/\°7

SMHHEFILE
® AC X/\\J O(ij\t(g Q/ l\;%ED VCaO =+1.8V PCB Traces, Connectars or G:es I

Figure 3.4. SubLVDS Output Interface

Data Sheet SubLVDSE/SubLVDSEH (Output Only) &k Diki%
IMACNICA




4.2.5 SLVS D;FRFEIA

LSLVSH7R— ~Bank : Bank3,4,5 C{EREB]EE(Certus-NX, CertusPro-NX, CrossLink-NX)

: Bank5,6 C{EFR]8E(MachXO5-NX)

WSS A HDFEEIR

« SWVS DAFY T 7 (3 Veeay = 1.8V [CED TEWET D

. ETCOEBRVREICTOTISYTIIL (ON/OFF BIHE) 72100QA 17z P,

« AC ARV I, 7—F>— SR

On Chip

+ SLVS Receiver

100 Q
Diff

Z0=50

i

+
LVDS B

LVS Driver

Z0=50

Data Sheet SLVS X Dir#t
MACNICcA

Figure 3.5. SLVS Interface
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5.1 A>J«4Fa1L—>3>

mAIH (L, Lattice TOLUATODERKLDIRRUIZIBIRTY .
72, Lattice TR ENDIGHRZIEE UFE T,

Certus-NX

Certus-NX Family Data Sheet FPGA-DS-02078-1.9 January 2024

CertusPro-NX

CertusPro-NX Family Data Sheet FPGA-DS-02086-1.8 February 2024

CrossLink-NX

CrossLink-NX Family Data Sheet FPGA-DS-02049-2.0 October 2023

MachXO5-NX

MachXO5-NX Family Data Sheet FPGA-DS-02102-1.5 October 2023

sysCONFIG User Guide for Nexus Platform FPGA-TN-02099-2.8 January 2024
mACNicA © Macnica, Inc. 2025/7/3
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\ A\ Y ~ \ A\ Y
5.2 >4 F 1L —>3>F—RMRE
B Master SPl Modes
* SPI Flash MemoryE B ERIL. I>TJrF1L—> 3> %X
o AEYEDFT—4)CA(F. Serial/Dual/QuaddD3 DO SIBIRBIEET. =RA150MHzOZEE (CIIS O] EE
BEOOA> TJ4F1L—>3>F—4%SPI Flash (&I L. T — NI D EFLATO3ERE
* Dual boot / Multi boot / Ping-Pong boot
H Slave SPI Mode
« CPUEMNSSPIBHATIEREL., ON>RICEIDO>TasFaL—> 3> %EM
« T—%)UR(&, Serial/Dual/QuadD3DMNSIEIRBIEET. ExA150MHzDRE (CHTILEIEE
H Slave 12C/13C Mode
« CPUEMNSBIRC/BCEETERL. ONX>RICEKDO>TITaFaL—> 3> %EN
B JTAG Mode
« JTAGR—bhENULTCO>Ta4FaL—> 3> %EH

sysCONFIG User Guide for Nexus Platform FPGA-TN-02099-2.8 Configuration Details Configuration Modes &k D1k#%
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5.3 d>J«s¥1L—>a > iERER
© FT/NYIRITITAG A > F—T T —RZHRITTH &z #fER

@ JTAG 1> —J 1 —AFFEAZEZEIRUIEHEES (JTAG_PORT=DISABLE) . JTAGEN E>(F0QiKI1ZGND
(CEEEBL. WDOFILTFY TN aEEREDILSICUTRE. AN—DFZITAG/R— &> T4+
(CERATEBRILDCLULTHELL CEZHE

® -+ PROGRAMN,INITN,DONE E>ZBM(CT D =R
» VecioO( ERS A =20 TS EMBEIR)(C2.2kQ - 4.7kQTTIVLI7 v T

@ +PROGRAMN E>(FBIO>TJaFa1L—> 3> I M)ILIDILLNOBMICI3MER LR
- BREYBSEMNDENIILTDIEE. O J4F 21— 3> % TZ 2RI DONEN 7H— hEnizi&.
A+ ~EBE msecA_ LD+ 12 T HER
- DONE H'Low DIAEE TPROGRAMN % ~J)L U TI(FIR SR
Fiz. BRI ARFICIZPROGRAMN ZLow EE(C U TIERSIRLY
- BIFEIS ARF(CPROGRAMN NLow [CEIESNTWDEO> JoFaL—> 3> (CKRI BTEEMSHD D

(]
ni © Macnica, Inc. 2025/7/3 71



5.4 1>J4F21L—>3>F—RERAZE 1/2

BA>J4F 1L —>3>F— ROERAE

B Master SPI
o F)\ARIEENE. Master SPI Port(d> T JL N Tenable
« 1—H—F— RTMaster SPI Port Z#f#F 9 B (C(E. Radiant dConstraint Editor (CTMaster_spi_port (CSERIAL DUAL QUADD S NH\ZEFETE

m Slave SPI

o F)\AXi2EE. PROGRAMN ZLow (CfR¥FU. Slave SPI port MSCSN Z RS- L. Activation key(Table 6.4.) ZMaster /5 A1

o 7T+ X— MMEFPROGRAMN (FLow fRFEFTEHI ~\Release EAITZH, IRMDPROGRAMN DFalling edge TP OF7+4 RX—>3>(FUtwv
« 1—Y—F— RTSlave SPI Port Z##F 9 B (C(&. Radiant dConstraint Editor (CTSlave_spi_port (CSERIAL DUAL, QUADDW\S NHVERTE

Table 6.4. Slave SPI Configuration Port Activation Key
Slave Port/ Activation Key Slave Configuration Port Activation Key
Slave SPI Port Dummy Bytes* ‘ 32'HAACGF4BA
Note : The number of dummy bytes should be at least 1 only last shifted in 32 bits matters.

sysCONFIG User Guide for Nexus Platform FPGA-TN-02099-2.8 Configuration Details Configuration Modes &k D#k%
MACNICcA © Macnica, Inc. 2025/7/3 72



54 >J414F 1L —>3>F—REBIRAE 2/2
B> TJ«4F1L—23>F— ROBEIRFGE
B Slave 12C/13C
«  F)\AXi2EE. PROGRAMN ZLow ([CR#FL. Activation key(Table 6.8)% Master /' 5Slave address (CWrite
o 77U7+ R— MMEFPROGRAMN (FLow fRIFTEHI ~\Release EAJITZH. IRMDPROGRAMN DFalling edge TFIF7+4 RX—>3>(FUtwY
« I1—H—F— RTSlave 12C/I3C port Z#1F I B(C(E. Radiant dConstraint Editor (CTSlave_i2ci3c_port(CSERIAL DUAL QUADDU T NUMERTE

Table 6.8. Slave SPI Configuration Port Activation Key

Slave Port/ Activation Key Slave Configuration Port Activation Key
Slave I*C Port Slave 12C Port Address™ 32'HAACEF48A
*Mote : The slave 12C/13C address could be either 7 bits or 10 bits address

B JTAG
o JTAGRRHETOIO>IJ4Fa1L—>3>%i7D5%BA(E. JTAG_ENABLE pin DHi RS ITHE
«  JTAG_ENABLE pin W'Hi (C RS T ENARRET(E. JTAG port TDOI> T4 F 1L —>3a > HREFLIND

sysCONFIG User Guide for Nexus Platform FPGA-TN-02099-2.8 Configuration Details Configuration Modes KD ¥k ¥
mACNicA © Macnica, Inc. 2025/7/3 /3



55 &>J4-

mACNicA

Ly ~

E1L—S3>F—
BA>J4F 2L —>3>F—RAP(CFEATIE>E. A>T F2HOREFPUlIREE(FLATOIED
Z2E>DOMR—

RICHTBERE>

RETOIMITTILIZY T [ ARIEDIERICBI U TIE. BiRdEliEEI 72z iR
Evg, a>J«FamH d>J4FaL—>3a>E—R
PIEBPullREE JTAG MSPI SSPI 12C/13C
JTAG_EN DOWN 101 1'bx 1'b0 1'b0
PROGRAMN up 1'00 1'b1 1'b0 1'b0
INITN up INITN
DONE up DONE
MCLK 3UP/DOWN - MCLK - -
MCSN up - MCSN - -
MOSI/MDO up - MOSI/DO - -
MISO/MD1 uP - MISO/D1 - -
MD2 UP - D2 - -
MD3 up - D3 - -
MCSNO/MSDO UP - MCSNO/MSDO - -
TCK/SCLK uP TCK - SCLK -
TMS/SCSN uP ™S - SCSN -
TDI/SI/SDO uP DI - MOSI/DO -
TDO/SO/SD1 up TDO - MISO/D1 -
SD2/SCL uP - - D2 scL
SD3/SDA uP - - D3 SDA

KXMCLKORB )L 77w T, A (F. O> bO—ILL S RADEE(CPOL) TEEAFET T,
FHif(ELattice$t TN-02099-1-0-CrossLink-NX-sysCONFIG-Usage-GuideZe C TR T =L\,

© Macnica, Inc.
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5.6 FFEY—JILELDEE 1/4

> TJqFaL—

> g BEE D DETEYS. Boot modeMiEIR/A E (. BFEWY —)LRadiant TEH

Radiant ®MDevice Constraint Editor => Global 4 J T E R AE/IEH DM

®

7Y Start Page Reports

Name
Junction Temperature(T)(C)

Qv Find Text...
" Ports
4% Instances Voltage (V)
+ SysConfig
SLAVE_SP1_PORT
MASTER_SPI_PORT
SLAVE_12CI2C_PORT
JTAG_PORT
DONE_PORT
INITN_PORT
PROGRAMN_PORT
BACKGROUND_RECONFIG
DONE_EX
DONE_OD
MCCLK_FREQ
TRANSFR
CONFIG_IOVOLTAGE
CONFIG_IOSLEW
CONFIG_SECURE
WAKE_UP
COMPRESS_CONFIG
EARLY_JO_RELEASE
BOOTMODE
v UserCode
UserCade Format
UserCode
Unique Id
+ Derating

*» Bank VCCIO
Y~ Filter Fort Fin Global

["] pevice Constraint Editor *

Value

0.950000

DISABLE

NSABLE

JISABLE

NSABLE

S50

mACNicA

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

© Macnica, Inc.

2025/7/3
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5.6 Y —IJ)LLD:GE 2/4

sysConfig

REIRE

NE

SLAVE_SPI_PORT

DISABLE (Default)
SERIAL

DUAL

QUAD

SERIAL/DUAL/QUAD [CERE UTEBE. I—H—F— RICBNTH. HZE> (SCLK, SCSN,
SI/SDO, SO/SD1, SD2, SD3) H'preserve NS

Slave SPIMode T I F 1L —3 3> & TIOREEREL TR ST E&H#EE (Y
I1—H—EEEEREIT 7> UTUEDS T EEBLSTED)

ZE>(C

MASTER_SPI_PORT

DISABLE (Default)
SERIAL

DUAL

QUAD

SERIAL/DUAL/QUADICERE UTeiza. 1—H—E— RICBWLTE. HizE> (MCLK, MCSN,
MOSI/MDO0, MISO/MD1, MD2, MD3) h'preserve =413

Master SPlMode TO> T« Fa1 L —3 3> ITOBRIERELTHS CERMERE (HxE>
[CA—Y—EBZEREITTTHA>ULTUEDS T EZBLSTED)

FJz. JTAG to SPI E— RTFlash ABIAHZITDREE/ENNE

SLAVE_I2CI3C_PORT

DISABLE (Default)
ENABLE

ENABLE [CERELIEE. I—Y—FE—RCHBVTH. HKE> (SD2/SCL, SD3/SDA) Ht
preserve N3

Slave 12C/13C mode T J 4 Fa2L—> 3> &ITSBRIERELTH L T E&=HE (HxE
DAY —ESEEREIT T UL TUEDS T EZBBLTESD)

JTAG_PORT DISABLE ENABLE [CEREULREBEE. 1—F—FE—RICBNTHE. HKE> (TCK TMS, TDI, TDO) A
ENABLE (Default) preserve ‘c‘iﬂ% ‘ i
> TJ4Fa2L—>3>F—RICANDST ., EARBICENABLE (FREULTH T EZHEE
(DISABLE [CERTE LTEIBETH D TH. JTAGEN EHEBT IV W T BT ET. JTAG R—
NHYDISABLE MESTE TH D THITAG R— MMIBRHE> & U THEET )
DONE_PORT DISABLE ENABLE (CREEULZIBE. 1—F—F— R(CHBLTEH. DONE E>Mpreserve NS
ENABLE (Default) DONE E>(EO> T FaL—>3>TTHEIHT DESDESH. ENABLE (CERELTHL
C e
INITN_PORT DISABLE ENABLE [CEREULRBEE. 1—F—FE—RICBLTE. INITN E>Hpreserve =D

ENABLE (Default)

INITN (&, O>TrFa1L—23>IS5—ZBALED. S Slow REFF D2 LTI
T F1L—>3 BTS2 07T D ENTETDIESDIED. ENABLE (CREL
THLL LR

PROGRAMN_PORT

DISABLE
ENABLE (Default)

ENABLE (CFEELTEBE. 1—H—F— RICBULTHE. PROGRAMN E > hHipreserve =ND
PROGRAMN (&, I—H—F—RMNSBIO>IJ4F1L—33>%TD5 T ENTEERES T,
F)\w IR (CHMAMRZ8. ENABLE [CERTEL TH L T &&H#EE

mACNicA
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5.6 FHFY—ILELDEE 3/4

sysConfig HEIER AE
BACKGROUND_RECONFIG OFF (Default) BESAFB(C. 1—F—0O3voCL3BEEELREE. Ny o050 RTESIAD
ON E— RZTransparent 7 TZRXE— REFH, TOE— REREELE. ESADANETZRE
SRAM_EBR OFF - BFAFRTETI—HOD v IFEWE LR
SRAM_ONLY ON - 1—H0O3wUZEFEEeEE. SRAM, EBR. IP DEZIAHTIAE
SRAM_EBR- 1—HOTw U%EfFEt/EE. SRAM, EBR DEZAHDIHE
SRAM_ONLY-1—HOSJ v U= EEE B EE. SRAM DEZIAHTIAE
DONE_EX OFF (Default) IEHMEED B Wake up - =D& HIEIT B 1= [CEH
ON BE., O>Ja4F2L—>3> W% T3 E. T/ XAEBDDone bit AHI &1
OFF:--Done bit H'Hi N\iBf&#E. FMEBHIEIC K BDONE E> DIRRE(CRIN ST . T/ X h'Wake up
ON:--Done bit N Hi NBEE. FMEBHEIENIC K> TDONE E>hilow (CRFEINTULBIHE (EWake
uptF 9. Hi [C RS TENSDEWake up
B, BIMDWAKE UP ZEH) (CERTE T DESH D
DONE_OD ON (Default) DONE E>BA—-T> RLAHDITHRE
OFF
MCLK_Frequency 3.5 (Default) SMFIFSPI Flash iSO T« F 219 DHBEDIOY JREIEEZRTE
7.0/14.1/28.1/56.2/90/112.5/150 FEREE(Z£10%
TRANSFR ON (Default) TransFREEBEDES
OFF
sysCONFIG User Guide for Nexus Platform FPGA-TN-02099-2.8 Configuration Details Configuration Modes &k D#k#%
(]
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5.6 HEFEY —J)L LDEGE 4/4

sysConfig

HEIEB

W

CONFIG_IOVOLTAGE

2.5(Default)
1.0/1.2/1.5/1.8/2.5/3.3

> I« F2BEEHFET BBank0, 1 OBEZERIE

CONFIG_IOSLEW

SLOW (Default)
MEDIUM
FAST

> T« FaBEE > DSlew Rate &35 TE
ERRBEOEVCER(CEEY DT &h'alEE

CONFIG_SECURE

OFF (Default)
ON

ON DIFE. sysCONFIG Y2ITAG 7/R— b5 DU — R) Wy OZBhIE

WAKE UP

ENABLE_DONE_SYNC (Default)
DISABLE_DONE_SYNC

ECENIFDRIHAETE
ENABLE_DONE_SYNC:--#MSBDONE E> EERAU TS/ A L8, CDATS 3> ZRIRT DIHA.
DONE_EX $%TE%ZON (LI DMEND D
DISABLE_DONE_SYNC:---#}ZBDONE £ > EEIHE U2\, DONE_EX S&EZOFF (CF 2 ENHD D

COMPRESS_CONFIG

OFF (Default)

48 UTzBitstream J 7 1 )LZZAERKT DM E DHUEIR

ON

EARLY_IO_RELEASE OFF (Default) Bank1,2,6,71/O (ZBJ L TEARLY_IO_RELEASE Z1T S hu&iR
ON

BOOTMODE DUAL (Default) Dual--51 7L 0 — NEEfT o ‘
SINGLE KB UTTBETET /\A RZRE B DD T—ILT 2T — b A—ZHIFUHEND
NONE SINGLE- > > )L T — hERT

KEUIEZE. T/I\ARIEKRTOTSLIREEE 2D
NONE:--Master SPI TD T — R TIZRWVHE (TR
Slave 1> J«Fa1L—>3>/R—=hTOA2ITA4F1EINDEZRFD

sysCONFIG User Guide for Nexus Platform

mACNicA

FPGA-TN-02099-2.8 Configuration Details Configuration Modes K D#k#%
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5.7 1>7J414F1L—>3>7J0— 1/4

1. Power UP

mMACNicA

Power UP
VCC> 067 V=074
VCCAUX > 1.45V =161V
VCCI00 > 095V = 1.05 V
& VCCIO1>095V-105V

Device Refrash Cenfiguration
j Write SRAM Memory

II Fg ration data received

Device Refresh
A

DONE Released
Device Refresh
User Mode

Figure 5.1. Master Port Configuration Flow

INITM pin LOW
Wait for INITN
Going HIGH

CNSDERENEIZENS & POR EIEFAIBU LY b - A bO—T ZHEKL.
FTI)IA XM T O R ZFIETEDLDICTD
Nexus 7/ \/ (& INITN #7707« 7 - O—(C77H— kL. DONE ZLow (CHFED
Power Up = J>J«F 1L —>3>5 TE CPROGRAMN (FHHEBPull-up L. §b
aB K D BRED L7 0
INITN &DONE AH'0O— - 7Y —hansd &, 7/ 1 RSHEMLIRRE(CFE1T LA
Mt Ot R =RA
\de > 0.73V-0.83V
Vccaux > 1.34V-1.62V
* Vccio0 >0.89Vv-1.05V
 Vcciol >0.89Vv-1.05V

= tINITI. {=

Vee/Vecio/Vecaux f
INITN \ '\ \ \ l\
DONE \ ; \ l. 'll

Figure 5.2. Configuration from Power-On-Reset Timing
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5.7 1> 74=FZLI/—>EI/7D 2/4

Power UP
VCC> 067 V=074
VCCAUX > 1.45V =161V
VCCI00 > 095V = 1.05 V
WCCIO1 > 095V = 1.05 W

Power not stable

INI'I‘N and DONE
DI|I!II Low

Initialization

Initialization Completed

Initialization
Not Done

Release Drmng
INITN Low

INITM pin LOW
Wait for INITN
Going HIGH
Device Refresh ERROR
Configuratio INITN=LOW

Write SRAM Memary

-

II cnnfguratlon data received

Device Refresh
Wake up

=D

Figure 5.1. Master Port Configuration Flow

-

Device Refresh

mMACNicA

2.

Initialization

Power on reset [BIFE(C KD,

(EInitiarization XAF— MMZA D, £ TOSRAM sEIEHFIHA{L NS
TEREGFETHHMIESINDIET, YEHLIRERIRF

OA>TJa4FaL—>a i zEESERELEGE

o tINIL BFfEfa
«  PROGRAMN E>NF o 7H—

. JMEBTINITN ZLow (CIRIF

« INITN E> Bt EBMaster (CEK D 77H— RSN TULVRLY

tINITL DEARE. FPGA R4 TDSRAM N2
INITN ZU U —X U, IMHFHETIC K OHI (CTILT7 W T

FHAEN T T ID &

= tINITI.

Ury7=nsd

Vee/Vecio/Vecaux f
INITN \ '\ \ \ l\

DONE \;\i.'ll

Figure 5.2. Configuration from Power-On-Reset Timing

© Macnica, Inc.
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5.7 A>J«4F1L—>3>7J0— 3/4

3 . Configuration

Power UP
VCC> 067 V=074
VCCAUX > 1.45V =161V
VCCI00 > 095V = 1.05 V
WCCIO1 > 095V = 1.05 W

INITN and DONE
Driven Low

- I Initialization
Not Done
Initialization

Initialization Completed

Release Driving
INITN LOW

INITM pin LOW
Wait for INITN
Going HIGH

INITN=LOW

Power not stable

Device Refresh

All configuration data received

Device Refresh
1\4( - >

DONE Released

Device Refresh
User Mode

Figure 5.1. Master Port Configuration Flow

mMACNicA

HIEA(EN 5E

TE, IMHFEILCEDINITN B HI (S22 &> TaFaL—> 3> FtA

ZOEDIOA>S IT4F1L—2 3> (CHBNWTIS—HFEE UEBRIZINITN (ZEBELow (T

RSATJEND

[ tprogramN ——P|

PROGRAMN }
P ittt G
| tinme —
INITN —» tinm_tow 11
DONE —» toone_Low
Figure 2.2. Configuration from PROGRAMN Timing
Configuration
Started
PROGRAMN /
< T » Configuration
Error
INITN \ 4
DONE

Figure 2.1. Configuration Error Notification

FPGA-AN-02048-1.2

© Macnica, Inc.
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5.7 1>J4F1L—>3>7J0— 4/4

bt 4 . Wake Up
e A2TJA4FaL—23>F—RMSI1I—HY—FE— RADBITAT— b
o TIAZAMNIARTOOA> T4F21L—23>27—FEFETDE. WEBDONE status bit
Z7Y— b

Power UP
VCC> 067 V=074
VCCAUX > 1.45V =161V
VCCI00 > 095V = 1.05 V
WCCIO1 > 095V = 1.05 W

INITN and DONE
Driven Low

- I Initialization
Not Done
Initialization

Initialization Completed

Release Driving
INITN LOW

INITN pin LOW
Wait for INITN
Going HIGH
Device Refresh Configuration ERROR
A Write SRAM Memory INITN=LOW

All configuration data received

Device Refresh

DONE Released

Device Refresh
User Mode

Figure 5.1. Master Port Configuration Flow
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ME J>TJ14F21L—>3a>P3XRLITHRVEE ?

DONE {55 Dz % 8IE UTESR
« DONE{E5HLlow DFFDFEIE. A2 T4Fa1L—>3a>ICBVWTIS—HAREUETEEEN DD
« DONEESHMHI DIFEEF. EEICOA>IT4Fa21L—>23>EF7TT = EBICE#SHZET T

INITN E5 DKz ZAITE USSR
« INITNE8hLow OFFDOHEE. > T4F 1L —>a3>CBNWTIS—MFEEUIETEEEN DD

EIEE(CHNT. I T F1BEE>DIEHRE. IHTUIE(PULL UP/PULL DOWN)Z EMEER
F7=. Radiant Programmer DXTEZBIEL T D & @R

PROGRAMN {E5 DAz RITE UHERR

«  PROGRAMN E5H'Low [CFPHY— hSNZEFETEH, O>TJasF 2L —>3a3>%=5x T UEREITIENEFRR
LY

[ ]
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ME J>TJ14F21L—>3a>P3XRLITHRVEE ?

HETUTZSR

Common Programming and Configuration FAQs with Supplementary Concepts for CrossLink-NX, Certus-NX, and CertusPro-NX
FPGA-AN-02048-1.2 July 2023

Programming Cables FPGA-UG-02042-26.6 November 2023
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5 . 8 j > j ‘l' #1 l/_:/ 5 >F£i§ E >i&ﬁ3(Certus-NX, CertusPro-NX, CrossLink-NX)

Measure using LVCMOS18, default MCLK frequency, slow slew rate.

> T F16R

2025/7/3

3.
Vee/Vecaux/
Vecioo/Veciol ticrs_ror >
—
INITN
DONE
PROGRAMN ——
.......................................................... e T
MCLK
o 00
Figure 3.14. Master SPI POR/REFRESH Timing
Data Sheet sysCONFIG Port Timing Specifications K DR

mACNicA
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5 . 8 j > 7 ‘l' 4‘£1 l/_:/ 5 >F£i§ E >i&ﬁ3(Certus-NX, CertusPro-NX, CrossLink-NX)

Vee/Veeas/
Vn:n:u/chm | ticra_ror
REFRESH Command E ters
INITN
e -2 T« F21hkin
PROGRAMN o Slave Activation _'|t"““‘ITELN —
""""""""""" boroxs]  [—
CCLK
R OO
tacr_sa—p| « —»| fa
R Busbsa
Figure 3.15. Slave SPI/I’C/13C POR/REFRESH Timing
Data Sheet sysCONFIG Port Timing Specifications K DR
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5.8 A>J1F 1L —>3 VEhEE iR (Machxos-Nx)

I?ata Sheet
MACNICA

REFRESH
Command

Vec/Veeaux/
Vccioo/Vecion

INITN

DONE

Slave Activation 4.‘ tacT_cresem [ d—

CCLK
S8l

SCL

SDA

sysCONFIG Port Timing Specifications

—

—

—

> T X158

Figure 3.14.

Slave SPI/I>C/13C POR/REFRESH Timing

K DR

© Macnica, Inc.
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58 >J«4Fa1L—>

3 >/ BaiE E >/ iB A2 (Machxos-Nx)

T™S ><
DI
tars —M—— tgry
tgtepH —Pré— laTcPL —P taTCe »
TCK I J
tBTCOEN tarco tarconis
TDO Valid Data Valid Data
T —BTCRH
BTCRS
Data to be
Captured Data Captured X
from I/0
[ tBTUPOEN [4— tsuTco [—taTUODIS
Data to be
driven out Valid Data Valid Data
tol/0 l l

I?ata Sheet
MACNICA

Figure 3.19. JTAG Port Timing Waveforms

sysCONFIG Port Timing Specifications

3.29. JTAG Port Timing Specifications

Over recommended operating conditions.

Table 3.45. JTAG Port Timing Specifications

Symbol Parameter Min Typ. Max Units
famax TCK clock frequency — — 25 MHz
tarcen TCK clock pulse width high 20 — — ns
tercrL TCK clock pulse width low 20 — — ns
tars TCK TAP setup time 5 — — ns
terH TCK TAP hold time 5 — — ns
tatre TAP controller TDO rise/fall time® 1000 — — mV/ns
terco TAP controller falling edge of clock to valid output — — 14 ns
tarcoois TAP controller falling edge of clock to valid disable — — 14 ns
tarcoen TAP controller falling edge of clock to valid enable — — 14 ns
tercrs BSCAN test capture register setup time 8 — — ns
tarcRy BSCAN test capture register hold time 25 — — ns
teutco BSCAN test update register, falling edge of clock to valid output — — 25 ns
teruoois BSCAN test update register, falling edge of clock to valid disable — — 25 ns
teTUPOEN BSCAN test update register, falling edge of clock to valid enable — — 25 ns

Note:

1. Based on default 1/0 setting of slow slew rate.

K DR




5.9 [BI&{ : Master SPI Serial

—Vecio0 Veciof ¥2,4
SPI Serial Hard JTAGﬁﬁ t>
Flash NX Ve
- . - GND—T GND
*1 TCK|< P ®— Tk
MCLK T™MS ‘ ™S
TDé‘ ® » 1D
TD d
MOSI/MDO 5 SN
> MISO/MD1 JTAG_EN 7
MCSN VccioO
. PROGRAMN 4
4.7kohm INITN > [ SR A
M 1kohm DONE ® > or Test Port
S »*3
[_12.2kohm };’7
M 330hm

*1 MCLK Z&RICERTE LD, Slew Rate ZFast (CERTEULEHZE(E. 33Q5 > E> TR ZEEA L.
BRACA—IN—2a1— 8T —20— MBS E'ER

*2 JTAG Port (F548BFlash ANDEZIAFH. KUDebug RFICHE ETRDDTEREZR  HELE

*3 PROGRAMN (F4+EH SLlow NMEFEFTETBLDIP HHEE

*4 Hard JTAG BE > (IREARF. AEALN. JAXDAEIRICIRDE S, Pull up/Pull Down LI (Fw4 9 i

o A—)\—>a—NT>H—>1— BMIDWTIFT—4>— RDVIN Maximum Overshoot/Undershoot Allowance —
Wide Rangel &2

* SPI Flash Memory ([CDWTIET/\A AX—H—DF7—5 > — N THER

[ ]
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5.9 [Oli&#H : Master SPI Dual

mACNicA

SPI Dual
Flash

SCLK

SI/S100
SO/SIO1

CS#

. 4.7kohm
M 1kohm
L_12.2kohm
M 330hm

VccioO

*1

vV V |

NX
Bl.
TCK < P ®— | 1k
MCLK T™S| & Py
DI ¢ n
00 @
MOSI/MDO
MISO/MD1 JTAG_ENT
MCSN Vccio0
PROGRAMN ——
INITN > = X5 Il
DONE————®—T—» | orTestPort

*1 MCLK ZERICEHTE UTED. Slew Rate ZFast (CERE UEiHE(E. 33Q45 > E>JiREEA L.
B(CA—IN—>a— N2 =21 — MHVEBOC E =R

*2 JTAG Port (54 8BFlash ANDEZIAFH. KUDebug RFICHE ETRDDTEREZ R  HELE

*3 PROGRAMN (/EBSLlow NfRIFTE B L DIP EHHE

*4 Hard JTAG BE > (IKREARE. AEALN. /A XDALIIRICIRDE S, Pull up/Pull Down LI (Fuw4 9 EfiE

o A—)\—=>a—NT>H—>31— BITDNTIFFT—4>— BDVIN Maximum Overshoot/Undershoot Allowance —

Wide Rangel &8

* SPI Flash Memory ([CDWTIET/\A AR —H—DF7 =5 — N THER
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5.9 [EI&H : Master SPI Quad

mACNicA

Vccio0 Vccio1 g ﬁgéz’4
Hard JTAG >
SPI Quad NX Vcgj
M - GnND—T GND
TCK |« P @— 1K
MCLK ygllbg ® ™S
L 4 » 1DI
> TDO
MOSI/MDO N
> MISO/MD1 JTAG_EN ]77 —
> MD2 Vccio0
> MD3
MCSN
. PROGRAMN 4
4.7kohm INITN > :/XU__A%M&U
M 1kohm DONE ® > or Test Port
O 3
|1 2.2kohm };’7”’
M 330hm

*1 MCLK ZBR(CERELTED. Slew Rate ZFast (CERTEULEHZE(E. 33Q45 > E>JiEinzEiEA U,
BRACA—IN—2a— T2 —> 00— MIEWC EZTER

*2 JTAG Port (ZF48BFlash ADEZiIAFH. KUDebug RFICIHE ETRDDTEREZE  HELE

*3 PROGRAMN (FHEFMNSLow NfRIFTEDLDIPEZRE

*4 Hard JTAG HE (IR EARE. AEALN. S A XDAENIRICIZDIES, Pull up/Pull Down YUB(F4 I EHE

o A—)\—>a— KT —->1— BMIDWNWTIFET—4>— FDVIN Maximum Overshoot/Undershoot Allowance —
Wide Rangel &8

* SPI Flash Memory ([CDWTIET/\A AR —=H—DF =45 — N THER
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5.9

mACNicA

o] 545

Slave SPI

Veg | »
0*5 GND Vcciol
Hard JTAGEHE > — GNp __ Veciox 2,5
[CX Soft JTAGH E >
D0 CertusPro-NX veg
TOI Vediol GND™T GND
™S TCK (userlO) |« —
TMS (userlO) €
CPU/ - . - TDI (userlO) Y ‘
Processor - B 1ck/sc TDO (userlO) LIJ > i
l—» TDO/SO v/
—> Tp|/s|
® TMS/SCSN VccioT
/5/J7 Vccio0 f
. 4.7kohm I f I
M 1kohm * ~| PROGRAMN JTAGEN T
»” INITN
L12.2kohm 0*_3._ DONE
M 330hm /4

}%JP

*1 MCLK ZE3R(CHTELED. Slew Rate ZFast ([CERELEISE(E. 33Q5>
A —IN—>0—NT =21 — BN C EZiER

*2 Debug AR & U Tsoft JTAG Port &% 113

*3 PROGRAMN (FHEFHSLlow NMRIFCTE B LD IPEZNE

*4 JTAG 1> J«4F 2L —2 3> 9D 5SJIPETILIY TRICIEGR TETDLDCTS

*5 Hard / Soft JTAG FHE > (IKRFERRF. AEALS. A ZXDALEIRICIRDES. Pull up/Pull Down SLIE (Fuws 9 Sk

o A—N\—>a—NT>H—>31— BTDNWTIFT—4>— BDVIN Maximum Overshoot/Undershoot Allowance —
Wide Rangel £88

« CPU / Processor [CDWTIET/I\A AA—H—DFT—5>— NTHEER

E>JIEBA L.

2025/7/3 92
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5.9 [EI&H) : Slave 12C/13C

CPU/
Processor

4.7kohm
1kohm

2.2kohm

E Cmm

1k~4.7kohm

*1 Debug AR & U Tsoft JTAG Port Z5% 112D

*2 PROGRAMN (FFMEBMSLow NfRFEFCE DL DIP FXRE

*3 Hard JTAG HE (IR ERF. AEALN. JAXDAEDIRICIZDES, Pull up/Pull Down YUB(Fw4 9 EHE

mACNicA

Vcciol Vccio1
CertusPro-NX
¥ N1
TCK < |
T™S[&
| EES
» scL
JTAG_EN—
d—h?_.—b SDA

1

1

1 Vccio0

1

1

1

: ‘ > PROGRAMN

T > INITN

- o
i, DONE

[} JP

1

o

[}

L T,

! BT )\« =gk

© Macnica, Inc.
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5.10 3> J«1F1L—>3>5—9514 X

Table 4.1. Maximum Configuration Bits

All Uncompressed SPl Mode
Device Scenario Unencrypted/Encrypted Recommended SPI Flash Dual Boot
Bitstream Size (Mb) Size (Mb) Recommended SPI Flash
No LRAM, No EBR, TBD TBD TBD
No LRAM, MAX EBR TBD TBD TBD
LFCPNX-50
MAX LRAM, No EBR TBD TBD TBD
MAX LRAM, MAX EBR TBD TBD TBD
No LRAM, No EBR, 15.005 16 32
No LRAM, MAX EBR 18.749 32 64
LFCPNX-100
MAX LRAM, No EBR 18.589 32 64
MAX LRAM, MAX EBR 22.333 32 64

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

E1.

Nexus 7/ X (FEMEEESIEEYR— MU TWVWBAN,. 1 DOE v h A KJ—-AGZHIL
ESDBIMDEFTEE L) 9B E)T. CNSEERFICEITURWS &NV,
EfaenzEy "X MU —-ALTHES{EFITLED, BS{ltasnzE v R X MU —-LA%
[EfELTZD U TEULFRUN

sysCONFIG User Guide for Nexus Platform  FPGA-TN-02099-2.8 Configuration Details Configuration Modes & D1kt
MACNiICcA



5.11 Master SPI1 E{ERFD;RHAZ : Serial
Serial MSPI > J 14+ L—> 3> (CHBULT, Flash ADBESEIIARFEMCCLK_FREQ=3.5MHz(default) TA
RL—>3>%iEs. $1.0mstE(CMCCLK_FREQ=28.1MHz D% EEICFIT

Master SPI BI{EBF DI HZ : Serial

BERA #91.0ms & (CMCLK 1T
| 3.5MHz(default) 28.TMHz

»

200us/div 2us/div 0.2us/div

mACNicA



5.11 Master SPI EH{/EBRFDiRAZ : Dual

Dual MSPI > J 4 Fa1 L —>3 > (CHUT. Flash ANDEERIEEE (ESerial Read Command[03h] TANR
L—>3> %68, $91.0msf&(CDual Read Command[BBh] ZF4T UIE 9 (Serial Read DRI~ > RYJD
BHDEL). Flash ADBERIAERF(EIMCCLK_FREQ=3.5MHz(default) TARL —> 3> %58, #I1.4ms &
([CMCCLK_FREQ=28.1MHz D EIB(CFEIT

Bk #91.0ms#(CDual ReadBfiA
Serial [03h Dual [BBhT .

3.5MHz(default) | 28 1M}z

#91.4mst&(CMCLKIBIT

cs "
MCLK
MOSI
MISO l B s
200us/div
OILEK Serial Read Command @¥LK Dual Read Command
CS - :‘—.:"‘,"'
MCLK
MOSI
MISO

T T T gl - e R
2us/div 2us/div



5.11 Master SPI EN{EBFDiERZ : Quad 1/3

Quad MSPI > J 4 F a2 L —>3>(CHWT. Flash ADBERIIERF(ESerial Read Command[03h] TAR
L—=>3a>%zias. #I1.0ms #(CQuad Read Command[EBh] ZF1T UIE 9 (Serial Read MIR(FONY> REID

BHnom)
B{SkIA #91.0ms?%&(CQuad Readfita
| Quad [EBh] Serial Read Command Quad Read Command

| Serial [03h]

\ 4

2us/div 2us/div




5.11 Master SPI ElERSDiRERZ : Quad 2/3

Quad MSPI > J 4 FaL—> 3> (CHUVT. Flash ANDBEFHIRRF(EMCCLK_FREQ=3.5MHz(default) THA
RL—>3>%iEs. $91.2ms (CMCCLK_FREQ=28.1MHz D% EBICF1T

BERE #91.2msf&(CMCLKFEIT

| 3.5MHz(default) | 28.1MHz

» »

OILK

s
MCLK |

MOSI
MISO

. ous/div 0.2us/div
IMACNICA / /



5.11 Master SPI EN{EBFDiERZ : Quad 3/3

Quad MSPI > J 4 FaL—> 3> (CHUVT. Flash ANDBEFHIRRF(EMCCLK_FREQ=3.5MHz(default) THA
RL—>3>%iEs. $91.2ms (CMCCLK_FREQ=28.1MHz D% EBICF1T

Tnstnuction/Address

# ummy) GCorfleuration Data Dor? t Gares
M Serial DBE
Serial Read [03h] DA TAL 245 L—aVBNET TS e oas
cs ] —
MoLK (T T
MOSI =
M0 ' a  —
MDual/QuadDHE
Serial Read [03h] TREAAL . BH A 5Dual/Quad Read [BBh/EBh] [IZHIUEH 5
VEIEE(Paet]) VIR Pt
s | n —
MCLK —Lﬂﬂﬂﬂ_ﬂ_ﬂ_ﬂﬂ_ ........................ ﬂﬂﬂﬂﬂﬂﬂﬂﬂmﬂm ..................................
MOSL/DO o - —— ——
MS /D1 — - ' O |
D2 ! O |
D3 / O —
Spreadsheet View > Gbbal Prefersnce) / 4T, OO SE | TR SO T0Y. L st SIER TN — 2T 3BT A
CONFIL MODESE L i h &9 DUl QuaIDISE AT -5 — i, Quad DI TR T £ T

MACNICA 0.2us/div



6. Radiant Programmer ZHWZEEAH
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6.1 Download —J')L

FINAZAANDA> T«4F1L—>3>57—FDF > 0— RICIETTFEDUSB Downloadr —J)LZERA (3%)

12C: SCL TDI/SI *
E6i
S —
B
ISPEN/PROG
* Indicates flywire connections required for most basic JTAG programming.

Figure 3.1. Programming Cable In-System Programming Interface for the PC (HW-USBN-2B)*

o IRTHCFlywire T—TILIMEFRESNTE D, JTAG/SPI/I2CDE|/F FRFHTIAE
USB Download Cable - HW-USBN-2B o EARMN(C2.54mn pitchd E > ~\w A& BE UFlywire 77— )L & 0] 68

e Radiant Programmer M1 > X b—)L&N/zPC LBz L5Eo—T)L Tt

e PCCEFRSA/N—ZA>RAB—)LTDHUNEDD

o RSA)\—DA >R —=)LDFFHHICEI U TI(Z. Lattice Radiant Software Installation Guide D" Install and Uninstall
Cable Drivers” DIEZZHR
http://www.latticesemi.com/view_document?document_id=52751

CHEAFCES
https://www.macnicamouser.jp/ProductDetail/Lattice/HW-USBN-2B?qs=HgOR3aA30b56VfKOuz6yiw%3D%3D

| X — R (C &S TIFUSB Download 27— JJLdDBox EB & Flywire SB(C324 T BEANEH SN TNBBEDEH D,
L TOBA. —ARIRAMini USB type-B &1 —J)L TEARSPC BlZE#T

(]
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http://www.latticesemi.com/view_document?document_id=52751
https://www.mouser.jp/ProductDetail/Lattice/HW-USBN-2B?qs=HqOR3aA30b56VfKOuz6yiw%3D%3D

6.1 Download —J')L

AR — DK

e ol

B

TDI/SI *

TDO/SO *

B B8
 DONE

* Indicates flywire connections required for most basic JTAG programming.

vce*
ISPEN/PROG

TRST

Figure 3.1. Programming Cable In-System Programming Interface for the PC (HW-USBN-2B)*

Programming Cables User Guide ~ FPGA-UG-02042-26.6 K Dik#%
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6.2 Download —J )L{ESHHA

JOoos=>0 BN AL B!
Tg—JILE> A4S
VCC JOgS=>O8RE I H—5w - FT)NA ZADVCCIO Ffz(F ved) TL—>(Cisfk
HAIRYIRICC = 10mA., I—4'v - FR— R@T—TJILICTVCCE A
TDO/SO FANF—SHH I I[EEE1149.1(JTAG) JOJ S =2 TRHUEIC LD T —HF DT h 7D MMIER
TDI/SI FRANT =SS 0 I[EEE1149.17O0 S = JFIETT —5%ST b - 129 B(C1EH
ISPEN/PROG A== 0 FTINARETOTSLATIREICTD
HW-USBN-2B TDSPI TOTS =2 TIESN/SSPI Fw T - LU &L THHLRE
JOOS = ORFvIELYI MEUTHIEE
TRST F2A Uty ~ 0 A 32 DIEEE1149.1 XRF— R~ DUt ~
DONE DONE I DONE(ZO> T« Fa1L—33>DRFT—HFA%ERYT
T™S FRXNE— RASER 0 IEEE1149.1 XF— b > OHIFHCER
GND ISR I =Yk FINARADIT S>> RTL— 2 (CHER:
TCK/SCLK FZN-oOvIAN 0 IEEE1149.1 X — > >oOvI(C{EA
INIT WAL I FTINAZN A T4 Fa2L—2 3> %MIBT DER  TETCNDSEERT
INIT (Z—EBDF)\A R CDHFAE
12C: SCL 12C SCL 0 12C DIES. SCL &={Hfa
12C: SDA 12C SDA 12C DIES. SDA Z{ftia
5V OUT 5V HiH 0 iCEprogM1050 7O S X5V E8 =46

Programming Cables User Guide

mACNicA

FPGA-UG-02042-26.6 XK DIkt

© Macnica, Inc. 2025/7/3
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6.3 Programmer ZAWCEZTAHICEUTOER

HETUTZSE

Common Programming and Configuration FAQs with Supplementary Concepts for CrossLink-NX, Certus-NX, and CertusPro-NX
FPGA-AN-02048-1.2 July 2023

sysCONFIG User Guide for Nexus Platform FPGA-TN-02099-2.8 January 2024

MachXO5-NX Programming and Configuration User Guide FPGA-TN-02271-1.8 January 2024
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6.4 SRAM FRIEBNADEAH 1/3

m Download 77— )L &5 )\ X EDiEH:
- SRAMTEIBADEIEE SIAH(C(FITAG/SPI/12C,13C DI/F ZHR— ~
- Download 7 —JILEF) A ABHFZNZNUTORD K S (CIEfE

x)

- SRAM TEIBNADEEIAFH L. BIRZOFF 33 EHESND
- T\ ORI E(CBAA

TCK

NX

TMS

\4

TDI

v

v Vv

TDO

TCK
T™S

TDI
JTAG_EN

TDO

JTAG I/F {EFBEF

HOST PC

NX

SCL

\4

»>| SDA
»| PROGRAMN

NX
SCK o ccLk SCL
SS
»| /CS
MOSI ol SDA
' HOST PC
RESET | PROGRAMN RESET
MISO
SO
SPI I/F {EFAEF

12C Fz(313C I/F (EREF

mACNicA
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6.4 SRAM FRIANDEZEAH 2/3

B SRAM (IEF4)mEig(CiBiEProgramming 3 & DANRL —> 3>
1. Radiant DY —)L/\—HSProgrammer Zi#cE) S Programmeri2&)
TETIT T aace sesc ennamanca fiiihge - 07 S ————

[

2. Device Family. Device. Operation. EBEAH T 7 1)L ZHTE ®Device Operation Z T (ZFHE
e BT AR I L X D BTN Target Memory:
Enable StatusI Device Family E : Device E : Operation E Static Random Access Memol’y (SRAM)
1 :\ LFCPMX ,: iLFCPNX-1m g Fast Configuration !
/ ,,,,,,,,,,,,,,,,, / ————— Port Interface:
JTAG / Slave SP1 / 12C / 13C Bridge h'53&iR
Device Family Device

Access Mode: Direct Programming

LFCPRX v LFCPNX-100 ~
Generic JTAG Device
LFMXO5

LFCPNX

LFD2NX

Operation: Fast Configuration

b OEAT BT/ A X
S 2R T @mEROD T F A T AL bt ERE
OLFCPNX Z3&1R T 5 oK BT w2
Programming Cables User Guide FPGA-UG-02042-26.6 KDk
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6.4 SRAM FRIEBNADEAH 3/3

B SRAM (IEF4)mEig(CiBiEProgramming 3 & DANRL —> 3>

3. Program DeV|ce 20U I U TCESAHFEIT

NEE 2 eRE RS %&f =

Enable Status De'\nce Family ,' Device Operation

1 LFCPMX

ELFCP NX-100 Fast Configuration

Uy o
Tools  Help
@ RS
ndor \E;JICE'FE

4 . Status N'Done EIXDEZTIAFHTT

mACNicA

YSEEEIE  (2023F2AR7)
12C I/F {EFAEKF (EDevice Properties 4/ -1 77047 (CTI2C Slave Address D
HENAIEEIZM,. T EcDefault MDSlave Address Z{ER T 2w EH D

<Default®I2C Slave Address>
7bit addressing: 1000000
10bit addressing: 1111000000
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6.5 FPGA #ZEHTDSPI Flash ANDEiAH 1/3

m Download 7 — )L &5 )\ X DIES:
- FPGA Z#2H UTZMEBSPI Flash ADEFIAHCIFITAG/SPI D2 DDI/F HHHR— ~
- Download 77— JL(HOST PC)&7 /N1 X[E. HKXKUFT /A XSSPl Flash BIFZENEN TRID K D (CHEHE
- 1—H—(ITAG I/F Z{ERU. FPGA Z#EEH U TSPI Flash (CE & iAH 7= Ehi

NX
TeK »| TCK
™
S »| TMS
DI
»| TDI
»| JTAG_EN 9
TDO =5
TDO R R
LA
YNy i
1
I ¥xn=0 !
1 gR%a |
. |
SPI Flash
JTAG I/F {SEFHEF

[ ]
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6.5 FPGA #ZEHT®DSPI Flash AND&EiAdH 2/3
W FPGA Z#%H U THMEBSPI Flash ANEEADIZEDANRL —
1. Radiant Y —)L/\—M5SProgrammer ZitcE) TR

®Device Operation Z LT (CE%TE

2. Device Family. Device. Operation. EEAH T 7 1)L ZKTE Target Memory:

e E o e e T R LT . External SPI Flash Memory (SPI Flash)

Enable Status | Operation

l
i Port Interface:
JTAG2SPI h* SSPI2SPI %R

1 Erase Program,Verify

[
'
1
'
1
'
'

¥ LFCPNX - LFCPNX-100 - Device Properties

Device Family : Gereal Devies formation Access Mode: Direct Programming
Device Devies Operation _ ___________ B _______
LFCPNX bt [/Targe\ Memory: External SPL Flash Memory (SPIFLASH) \\I
Generic ITAG Device LFCPNX-100 ~ art e TTRGZSH] ok Operation: Erase, Program, Verify
LFMXO5 cesss Mode Direct Programming “
0ot Erase rocram ey o
[ 5 F  TF F e e ——————
LFCL L |
LIFCL_ENG emo | iObject C ion Demobit || 0:C15E !
iCE40 UltraPlus | | el R — ’ @233_@3 >JA :‘:1 J7A4I)L
SPlSerialFlash | e : ;[’S”‘;"H’ ”””””” 5 (*.blt)&u
OLFCPNX Z3#1R QAT 37 /1 X 7%2&ER ' Mo o .
BT g ©EFAT BSPI Flash ZRE
o e s Bt (BB [ [t poniie ) .
Z;tl;,ess o I — ®Load from File 207Uy I UTEE
End address (Hex): 0x00220000 ~ i&a’. 7 7 /r) I/'U-/rx‘% E Eﬂ%ﬂj
@OK =0\ Jw o
-

(]
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6.5 FPGA #ZEHTDSPI Flash ANDEiAH 3/3

B FPGA 2R U THMEBSPI Flash AZEZIADIEEDARL —> 3>

3. Program Dewce’i Uy I U TCESTAHE

T
el s BREBE @ 86 $~f &
Enable Status De\.ja:E Eaj\:lll}i 7777777 ,‘ Device Operation
1 LFCPNX LFCPNX-100

Fast Configuration

Tools  Help OU w47

)
o ARDEKSICPROGRAMN E >/ (C3xF U Tlumper IR EZ 5% T THE. SPI Flash AEZIADR
(&. Jumper Z=3— U TPROGRAMN E > 7% Low [CUTHUZIRRET. "Program
Device"Z7Uw IO U TESTIAAHZEITI D ETIEE

o BAHNMTT UIzSIumper ZOpen

4 . Status N'Done EIXDEZTIAFHTT

mACNicA
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6.6 Feature Row A\DBiAH

m Download 7 — )L &5 )\A D&
e Feature Row NDEIZEEZIAH(CIFZITAG/SPI/I12C,13C DI/F ZHR— ~
e Download m—JILET)A ARBIEZTNZENTRODO KL S (CiEHE

XIE)

o BEETNAHE—EED(D2HAL)DHT. HERH]

o VWIF—hEART

TCK

NX

TMS

\4

TDI

v

vV Vv

TDO

TCK
™S

TDI
JTAG_EN

TDO

JTAG I/F (EFBEF

HOST PC

NX
SCK »| CCLK
SS
»|/CS
MOSI
25 »| S|
RESET »| PROGRAMN
MISO
SO
SPI I/F {EREF

SCL

NX

SDA

SCL

v

SDA
PROGRAMN

vV V

12C F/z(X13C I/F ERAKS

mACNicA
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6.6 Feature Row \DHIAH

HETUT =SSR

sysCONFIG User Guide for Nexus Platform FPGA-TN-02099-2.8 January 2024

[ ]
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6.6 Feature Row A\DBiAH

B Feature ROWNDEIAHFES

=!’= LFCPMX - LFCPMNX-100 - Device Properties

General Device Information

Device Operation

Program Feature Row

Target Memory: Mon Yolatile Gonfiguration Memory w Programming Flle Utlllty %{E}Eﬁ L/

Port Interface: JTAG v F-8Feature Row J 7 1)L (*.fea) Z/ER LEZAOFE
Access Mode: Feature Rows Programming w

Operation: B ————

Frogram Feature Row
[] Password Protection Options (Provide key Uodate Feature Row

REad Feature FowW i
Program Contral MY Regizter ]

. . Digplay Contral NV Register 1 . . . s
Feature Row Programming Optons e T R X Feature Row NDEIAFH#(FOne Time 2D TER

Feature Row file {fea): |

[] Feature Row Lack Options

. Lock Fabric Port Access
Read Lock i ite Lock {Hard Lock)

Garce

(]
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6.7 Program Feature Row CDEEiA# 1/3

W Feature Row 7 7 1 )LODYERK - fmEe

e Feature ROWNDEZIAHHIIC. Feature Row I 7 1)L (*.fea)Z/ER U TH I EH D

o Feature RowZ 77 JLIFRadiant CNX FPGAD > T4 F+ 1L —>3> T 7 A)L(*.bit) ZEMT D EB U T A ILFARICERRK
e Feature RowJ 7 1)L ZHRE LTz \MEE(L. Radiant Programmerh)5Feature Row EditorZz 8/

1. M5 Programming File Utili C L
Programmer/*5Progra g File UtilityZi#CE) Programming File Utility#2&h
B3 Radiant Programmer - impl_T.xcf * oo . —

File Edit View Run | Tools Help :

P 50 {3 (Bl Deployment Tool

Enable Status Device E. Downlogd Degbugger
1 e % Pragramming File Utility

# Custom Flash Device...

oUw o

2. Programming File Utility/»5Feature Row Editorztc®h

£ Programming File Utility Feature Row EditortCE}
I & v 0 ,
File Edit Command | Tools _Configuration __Window ‘AH;IQ/OJ“JG

Control RegisterD Editor...
“#: Control Register1 Editor.. q
“£2  USERCOODE Editor...

Security and Persistent Fields Editor..

L]
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6.7 Program Feature Row CDEEAH 2/3

3. Feature Row Editor CASIRE « RF

Device:

QOFI\ARENTREND @Readm ' J W 0/

Device: | LEGPMN-=100 :

- — - — -

Read

MR

- — -

mACNicA

OUIvT

| \
a(n}

@fead 71 I)L7&&ER L THIL

Default r:w*:quﬂ =0 T o |0

0.0 0.0 0.1 01000

Chip Value
—————— ——

Default

®fEZ=RE LU TSave LK
(& Save AsCfead 71 )L%Z

Lo

Device
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6.7 Program Feature Row CDEEA#H 3/3

4. Programmer CFeature RowdDE Z1AH

Enable Status Device Family Device Operaticn

1 LFCPMX LFCPNX-100

=
g
3
T
o
[=
i
g
g

OFTILOUw D

*! LFCPNX - LFCPNX-100 - Device Properties

@Device OperationZ AT (CE%TE
h Target Memory:

General Device Information

Dewioe DREKAHON. — « —  — — C © & & & Cf e e e oo
,

| Tareet Memory Nan Valatile Gonfiguration Memary ~] ! N ) .
! Port bferface T =1 Non Volatile Configuration Memory
E Access Mode: Feature Rows Pragramming » E
I\\Operanon Program Feature Row ~ /,‘ POI‘t Interface:
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . s
[ Password Frotection Options (Frovide key file if password protection ensbled) JTAG / Slave SPI / 12C/ 13C B"dge DWITNHZEER
F Fow P s .
0O Access Mode: Feature Rows Programming
! Feature Fow file (feal pet_count me/impLvre/jedi human count_ne_impLimnefea| .| | W
[] Featurs Row Lock Options Operation: Program Feature Row
Fead Lock White Lock Lock Fabric Port Access

e @F AT Feature RowJ 7 1)L(*.fea) ZHTE
e T @oKkEOUYY
5. Program Device’® U w I U TCEEZTIAHEIT

Uy D

Tools Help

1 (=
B RO
ndor \Ijeiu‘riceFa

6. Statush'Donel/RDEZIAHFTT

(]
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6.8 Hik— U TUL\3455%Boot Mode

1.Dual Boot
SPI Flash
0x00_0000 @
\ Config
\ FailLz5

0x1E_0000 ‘

(LFCPNX-100 ®
D)
0x7F_FF00 @M

d>TJ«4F21F7—42D& Jump Table H'1 D

SEEF KLZ (32b03)

Primary Pattern 0x0000_0000
User hMETE

OXFFFF_FF0O

Golden Pattern
Jump Table

@ Primary Pattern T > J+« F 1 [CKRBUEIBE,
@>v > - T—JJ)L%5HP. Golden Pattern 5cEE
7 RLZX%1ET. @Golden Pattern TOII> I+
L—>3>%115

mACNicA

X777 RLR(&
SPI FL Mem »t

3.Multi Boot
SPI Flash

®

0x00_0000

2 .Ping-Pong Boot
SPI Flash

0x00_0000

®

64Mb DIFE
)
@

\ | Config
@ «\|mwt5

®

0x01_0000

0x21_0000
(LFCPNX-100
A1)

®

®®/j

> TJ4F2157—42 D& Jump Table H¥2 D

R L2 (2200)

0x0000_0000.
OXFFFF_FF00

0x7F_FFOO

Jump Table

0x0001_0000 X k%

Primary Pattern
User DMETE

Secondary Pattern User METE

Jump TableTEESD/EG—>%%ICI>T(F215D
NETEE. First Boot Pattern(CIgESN/ZI>TrF1
FT—=AHTIA>T«4F1L. KBUBEIC. BEMNICE
S5—ADI>I«4Fa1F7—FTIA>TrFa1L—>3
SETD

0x?
0x?
0x?

0x?

0x7F_FFO0

> T4 F1F7—FN3DNS5HA6D. Jump Table 1D
Primary Pattern 0x0000_0000

User HMETE

User HMETE

OxFFFF_FFOO

Golden Pattern
Alternate Patterni~4

Jump Table

F 3 Primary Pattern CT> J« 1 %173,

ZDt. Programn® ~J)L or Refresh < > ROFITHSHD
TUE. Alternate Pattern CDI> I+« + 1 %17,
(Alternate Pattern(3ER A4 DE CEEAIHE
WINHIDFT—FTOI> T F 2 (CKBUIZSBEEIC
Golden PatternCD1>J+«F+1L—>3>%75

117
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6.8 Hik— M UTUL\345% Boot Mode

HETUT =S
Multi-Boot User Guide for Nexus Platform FPGA-TN-02145-1.8 February 2024
sysCONFIG User Guide for Nexus Platform FPGA-TN-02099-3.0 April 2024
MachXO5-NX Programming and Configuration FPGA-TN-02271-2.0 May 2024
User Guides

MACNicA
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6.8 H7k—

X ARI1—H—H-~ RT(ERadiant 2023.2.1 ZERA L TWLWET ., eNUEIOY—ILZFED>EHE
HAE 9D mes 7 MILVEER TERVGENHBDIDTER

mACNicA

FixozD.,

M UTULB45%Boot Mode XiFEm

. Lattice Radiant Software - Reports

File Edit View Project Tools

a-5=-B 9 ¢

Window Help

G

> Synthezize Desian | Map Dezign |

Q« Find Text

> [E test
{3 LFCPNX-100-8BBG484C
< Strategies

=
==| Area

= Timing

v [ 27 img1 (Lattice LSE)
- nput Files

s source/impl_1/top.v

SOV D

B Strategies - Strategy1

+ [ Synthesize Design

[=] Constraint Prepagati

[=] synplify Pro
Ese
= [=] Post-Synthesis

[=] Post-Synthesis Timir

Name
Command Line Options
Enable Early 10 Wakeup

iher
fou

digat
Ulr:

X Radiant DBEES A2 AW IP ST XNTRUMREET bitstream J 7 A ILZEK T D55
Radiant @ Strategy s%ENS. "IP Evaluation” A>3 > % False (CD (FTvo%&EHNT) EHD

All v | Default

oK Concel | foply

A}

e e
DDlm ble 1 iCE40

Hel

Tx9 GUI &

(& LTFORDED

3
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6.9 Dual Boot 1/3

m Dual Boot File M4
1. Programmer®Tools—>Deployment ToolZ:#E#R L. Deployment ToolZ &

Radiant Deployment Tool - New Deployment ? *
Function Type: External Memory -
Function: External Memory Zi&iR

Output File Type: Hex Conwe rsion *

e Donve i Output File Type: Dual BootZiEiR

Fing—Fong Eoot

Advanced SPI Flash

sysDOMFIG Daisy Chain

2. ESAV2FREDbit T 7 1)L ZIEIRLU. Nextz w2

- Radiant Deployment Tool- project0.ddt™

File Edit Help
A H EEEEGE 2

External Memory: Dual Boot

Step 1 of & Select Input File(s)

File Name (*.jed *.bit *.rbt) Device Family Device
| 1 C/Users/11293/Documents/dev/radiant/Object_class/... LEFCP NX LFCPMNX-100

2 at_wnv/impl_wnv/jedi_human_coant_vnv_impl_vnvbit .. EIFCP MNX LFCPMX-100

(]
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6.9 Dual Boot 2/3

m Dual Boot File MAERK
3. Golden / Prlmary Pattern DFEERE V7 RL AHEREZITL. NextZ& T U w D

o Golden /15— S ]%kaET |\7|/7D\ XE (FIL59>) 5. Generate%’)') woULTI7 ’I’)l/%EEESZ
AR £ E T — pa
External Memory: Dual Boot EE§/J \ﬂ;?ﬁb\‘?jj)b l\_C‘?_%/—_E Fle Edt Hep

@ = = 2 H
Step 2 of 4: Dual Boot Options DS EE O e £

External Memary: Dual Boot
Options  User Data Files Step 4 of 4: Generate Deployment

Output Format Intel Hex v
Deployment Tool Su

SPI Flash Size (Mb): 1] v

SPI Flash Read Mode: _@Ed_lio_SfI_F_\afl'\_R_eid__________________________________: __________

Golden Patterr: y

Primary Patterm:

[ Protect Goldsn Sector

[ Byte Wide Bit Miror

[ Retain Bitstream Header
Cptimize Memory Space

| [ Mo Header Predmble on Primary bitstrsam

Deployment Generation Status

4, T DT 7A)IL(*.mes) DEMKITEEIBE LU TNextZz I 1w

= Radiant Deployment Tool- project0.ddt®

File Edit Help ‘

G = N < = = R Mgl 0o —

External Memory: Dual Boot

S . .Sl Ot F1t MachX05-NX J7 =U—Tl3
Output File1: diant Cbject class/GPHX/RTL jedi obiect count sre/imp Lvre/jedi human_count vmv_impLwmwmes ~ | . * SPI Flash Size (& 32Mb E;"'Et‘g‘
* FEER)7 R L RISEIEERERE - DONSDEIRTY
x 2023.1 ® DT T® Quad Read E— R(d mcs N\ wWAEB(C
BIEN DD ZEMDOM D TULET (7.8.2/TN-02271)

(]
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6.9 Dual Boot 3/3

W Dual Boot File D&RY : 1—HY —F—45%=2HF I 55
gI/R—= 3 (Step2 or 4) T [User Data Files] %7 %&i&RL T

Radianit Deployment Tool- C:/usr_ss/Rd2023p2wks/gdmiDemodL FCPNXredo/LFCPNX 100dualboot.ddt™ - m]
File Edit Help

b = << <o o 7 R o

X

External Memory: Dual Boot

Step 2 of 4: Dual Boot Options

,,,,,

Cifusr_s=/Rd2023pdwks/edmiDemod L FGPMHada/fit/edmiDematLFGPNXreda /impl w3l As/gdmiDe | | .

'
| 0x003E0000 v

Starting Address:
User Data File 2
Starting Address:

User Data File 3

tine Addr

@ [User Data Files] #F 1w
@ [Number of User Data Files| TI 71 ILE%ZIETE (&KX 5)

OIBTERD DFRENFIRER Tz, ENTNT 7 AL ERIRY RLRZIEE

ZD&IC Next] RY>=20UvIL
HINR—= 4, 5 X7

mACNicA

EXE
ISUALTI7AIVEIBET B . ST KL RDS/IMEH
(Golden/(5—>m LI 7 RLR) HiFmansd (HE) .
TN T TINLDE LAICEENTEE (TN&LD TR
iRAED)

/ AEUHAXET7 AT A XDEENS. #EET7 RLANK

E9EFBE. [Next] R EZDTI)YIRFICAVE—HH
THITHEDIRN

* Deployment Tool ([CKDI1—F—F—HFDHETIE. S+
=TI EERSRVWKDICTIHNENDD. 7R
AERENCNIER TS E. [Generate] R I TIS—
Awt—hH OB SN, *.mes (FER TR

* Deployment Tool (CKD *.mcs ERATEFRL., 1—H—
FT—HZBEEST MU —RTSB SPI JSwv 1 - 7ot
FERZRAWVWDSHE. Sv> 72 R0 T F1 -
I\ —> DOBIDMEREERTIEEEN. TNS EDEE RLX
TR TDNESD

Frz. A2 TaFa - )\I-—ERNSERSEDZLEET.
BEANR—AZFHLEEDLDCTD

* Programmer T Erase (/ Program / Verify) &{FZ34T

Liesa. - - —SligEHEESN e b &
(CER
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6.10 Multi Boot 1/3

MachXO5-NX 77 =U—HI(Z 2023.2.1
DT Tld mcs ZERMTE=EE A

® Multi Boot File (DZERK 2023.1.1 @ DT 2 @A A0,
1. Programmer®Tools—>Deployment ToolZiER L. Deployment ToolZ fCEf

Radiant Deployment Tool - New Deployment ? >
Funection Type: Estternal bemary -
Function: External Memory ZiEiR
Output File Type: He x Conwversion - N
S Output File Type: Advanced SPI FlashZiEiR

Cual Boot
Fing—Pong Boot
Advanced SPI Flash

=ys20MFIG Daizy Chain

2. Primary Pattern (&R¥(CO> T4 F19 D7 —4F) (CIBET Dbit T71ILZEIRL. NextzoUw

= | Radiant Deployment Tool- project0.ddt™

File Edit Help
R DR E L E
External Memory: Advanced SPI Flash

Step 1 of & Select Input File{s)

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

E 11t_vnv.’impl_vnvfjedi_human_cuunt_vnv_impl_vnv.bit:..i. LFCPNX LFCPMNX-100

(]
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mACNicA

6.10 Multi Boot 2/3

B Multi Boot File ODEESZ
3. & Pattern DR EERTEZITL

Radiant Deployment Tool- project2.det”

Nextzx 2w/

a *
File Edit Help
i o oEoRE £
External Memory: Advanced SPI Flash
Step 2 of & Advanced SPI Flash Options
Options User Dats Files Multiple Boot
Multiple Boot
Paiattutaiaiaiaiatetetuiainintuiuiaiaiaiatataliainiataiaisiaiaiatateiainietainisiaiaiatatasiaiaiatainiiaiatetataiieiniatainieiaiatatatateiel \
Giolden Pattern: i Cifust_ss/Rd2023p2nkszdmiDemo sLFCPNxredo/fit/EdmiDemad LFGPNXredo/impl_2w3L As/edmiDemotLFCPNRreda impl_2w3Lé ~ ||
e e e I
Starting Address: 0x001E0000
[ Protect Golden Sector {EF9 D Alternate
1 =L
Number of Alternate Patterns: HE! <
mber o Altervae Pirns o | € PattenDEXERTE
Alternate Pattern 1. Cifusr_s=/Rd2023p 2nks/zdmiDemo 4 LFCP Nxredo/fit/ed miDemadL FGPMxredo/impl_1/edmiDe mad LFGP Mxreda_im «
Starting Address: 00030000 w
Next Alternate Patterr to Configure ‘ Alternate Pattern 2 ~|i
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, )
Alternate Pattern 2 Cifusr_s=/Rd2023p2wksedmiDemod LFCGPNxredo/fit/edmiDemod LFGPNXredo/impl\l‘edmiDemod LFGP Mxredo_im «
Starting Address: 000540000 ~
Next Alternate Pattern to Configure: ! Alternate Pattern 3
Alternate Pattern 3 Cifusr_s=/Rd2023p2wks/2dmiDemodLFCP Nredo/fit/edmiDemad LFGPM¥reda/impl_1. DemodLFGPMxredo_im
Starting Address: 0x00780000 ,,,,,,,,,,,,,,," 777777777777777777 gﬁo) (L:I/j’(:Fl
Mext Alternate Pattern to Configure: ‘ Alternate Pattern 4

ERSYAC A =)

Cifusr_s=/Rd2023p2wks/edmiDemod LFCGPNxredo/fit/edmilemod LFGPNXredo/impl_LgdmiDemod LFGPMXredo_im
0200960000

Alternate Pattern 4
Starting Address:

Next Alternate Pattern to Configure:

* [Multiple Boot| ZF w7 L Golden /\5—>%3&TE

4. £ IT DT 7AIL(*.mes) DEMTTZIETE L CNextz I U w2

Radiant Deployment Tool- project.ddt™

Fle Edit Help

- a x

AR DR B £ E

External Memory: Dual Baot

Step 3 of #: Select Output File(s)

Output File

[6:4usrForoe earlyI0 heartbeatfimpl_1/zarlyi0 heartbeat impl_1 mes

Radiant Deployment Tol- project.dét”

fle Eit Help

THEHH BEE2
External Memary: Dusl Bant

Step 4 of 4: Gonerate Deployment

Degloyment Taol Summary

Deoployment Generation Status

5. GeneratezZZUw 2O LTI 71 ILZ5ERL

o x
e LB
=
o bt LFCLAD g °C s e st 1/
A forcafeot ) et /a5 et | i ~foemat it
it Sy Ay

D Primary X\ —>Z—DEHRELRNE ITGenerateﬂ TIS—&RRD

MachX0O5-NX 77 =U——TI(&

* Alternate Pattern (3—D

* BIR)7 RL X (& Golden HY 0x0010 0000,
Alternate H' 0x001F 0000 TEE

* SPI Flash Size (& 32Mb EIE
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6.10 Multi Boot 3/3

W Multi Boot File &R : 11— —F—45%=HETDHE

HI/X—= 3 (Step2 or 4) T [User Data Files] 4 J7% &R U CT&E
Radiant Deployment Tool- Ci/usr_ss/Rd2023p2wks/gdmiDemo4l FCPNXredo/LFCPNX100multiboot.ddt™ - O X
File Edit Help

NEH R L

External Memory: Advanced SPI Flash
Step 2 of 4: Advanced SPI Flash Options

Options User Data Files

Multiple Boot

[] Bwte Wille Bit Mirrarine
(T \
Number of Uer Data Files: | 1 vl

User Data Fe 1 || Gifusr_s5/Rd2028p 2uks/deChatOn Board /fitLFD2MH dechatL FD2NX/impl_§0m/dechatLF DN impl S0mbit  ~
'

\ | 0x00200000 ~

Starting Addregs:

User Data File |

Starting Addres:

v

@ [User Data Files] #F T w2
@ [Number of User Data Files] T 71 ILE%=IBE (XK 16)
IBEHD DFENTIRERED. TNENIT 7AILERIIBT RL A %IE8TE

ZD&(C [Nextl] /RY>=Z2DOUYIUL
HINR—> 4, 5 &F1T

mACNicA

ITSOXUTI7AIVEIBET D& 5BV KL XDE/IMEHE

(A F—>D A7 RLX) WERREND (EE) .
TIWATTINEDE LGIICEENTTEE (SNKD Tz(dE
IRAE])

AEUHA X ET7AILEBA XDBEFRNS. IBE RLXHK
EF9EFBE. [Next] R EZDTIYIFICAVE—HH
THITHEDIRN

* Deployment Tool ([CKBDI1—F—F—HDHRETIE. S+
=TI EERSRVWKD(CTINENDD. 7R
ERENCNIER TS E. [Generate] AW I TIS—
Awvtz—HO00E DN, *.mes (FER SR

* Deployment Tool (CKD *.mcs FERATIEFRLS., 1—H—
F—HZBEESA MU —RTSB SPI JSwva - 7oOtX
FERZRAWVWDSGE., Sv>TI7—JIL°2AD0> T+ -
I\ —> OEIDMEREERTIEEIEN. TNS EDEEI RLX
=BT DIHNESD

Ffe, D> TaFa - )I—2EENSERSIEDZLEFET.
BEANR—AZFHLEEDLDCTD

* Programmer T Erase (/ Program / Verify) I&{EZ3E4T

Lieisa. - - —SligEHEESNI s &
(CER
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6.11 Ping-Pong Boot 1/3

W Ping-Pong Boot File M4R
1. Programmer®Tools—>Deployment ToolZ:&E#R L. Deployment ToolZ L&

MachXO5-NX J 7 = U —(IIEXT it

Bl Radiant Deployment Tool - New Deployment ? x
Function Type: External Memary &
Function: External Memory Z iR
Output File Type:  [Hawx Conversion 7
He:x Conwersion i . i - 3
HexGon Output File Type: Ping-Pong BootZ& iR
Advanced S Flash
=ysCOMFIG Craisy Chain

2. 2DDbit I 7 AIVEREL. NextZ2OUw D (KT 7A)LIFETEHRERE)

- Radiant Deployment Tool- project.ddt”

File Edit Help
calllc A= REN -~ = R o
External Memory: Pinz—Pong Boot

Step 1 of 4: Select Input File(s)

File Name (*.jed *.bit *.rbt) Device Family Device
(T T T T T T TSI T T T e e e '
i1 C/Users/11293/Documents/dev/radiant/Object_class/... E LFCPMX LFCPMX-100
{2 wt_vnw/impl_vnv/jedi_human_count_vnv_impl_vnv.bit .. ‘: LFCPMX LFCPMNX-100

(]
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6.11 Ping-Pong Boot 2/3

W Ping-Pong Boot FileD4E K

3. Primary / Secondary Pattern DR & )7 R L AE%TE

REZITLY, Nextz T w2

Radiant Deployment Tool- projectl.ddt™
File Edit Help

APH B DEQR 2 E

- O >

)\ —>DFEEET RLADKE (FILFI>)

External Memory: Pine—Pone Boot

Step 2 of 4: Ping—pong Boot Options

Optiong Usger Data Files
Qutput Format; Intel Hex ~
SPI Flash Size (Mb): B4 v

SF1 Flash Read Mode: Standard Read

w

Primary Pattern: Cifusr_s=/Rd2028p2wks/edmiDemodLFCPNA + | Starting P.ddress::’ 000010000

Secondary Pattern: Cluzr s/ Rd2028p2wks edmiDemodLFGPNM « | Starting Address:i 0x00210000

‘
First Boot Selection: || Primary Pattern

. [ Generate Jump Table Only !

[] Byte Wide Bit Mirror \
[1 Retain Bitstream Header

4, FRT DI 7A)IL(*.mes) DEKTEZIBEE U TNextZz I 1w I

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

(Hemwsmmeoh o = SIS T4 £ 1B/~ DIEE
Jump TablefZIFZERR UTEWBE(ICTF TV IZMSITD

Radiant Deployment Tool- project7.ddt*

File Edit Help

AR DR £ O
External Memory: Ping-Pong Boot

Step 3 of 4 Select Output File(s)

Qutput Filet Gi/usr/prog fearlyl0) heartbeat /impl_1 /earlyI0 _heartbeat impl_l mes:

mACNicA

- [} bes

Primary /\5—>M5EE)” R LA ($0x0001_0000 U k.
Secondary /\5—>®M5EE) RL X (IR/IMERNBEIFRR
N3

2023.2.1 DT C.

64Mb XEUDFE, OJEHF

Sv>TIF—TJ)LORIBT RLX

/ Ht 0x7F_0000 &EFRSNBH,
CMNIF Ox7F_FFO0 D& D

(&R EN3 mes (FIEE)

Deployment Genesation Statue

© Macnica, Inc. 2025/7/3
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6.11 Ping-Pong Boot 3/3

W Ping-Pong Boot File &R : 1—H ——5Z2HF I 2155 (2023.2.1 TRIESHD. 2023.148E0])
gI/XR—= 3 (Step2 or 4) T [User Data Files] 4 J%i#RL T&E

Pm:::t D::;ymsnt'[nn\— C:/usr_ss/Rd2023p2wks/gdmiDemo4l FCPNXredo/LFCPNX100pinpongboot.ddt™ - [m] » 7‘5 'jx\ th j 7 /I/) b%}gig—é\t . %EE? I< l_/Zo)HEi/J \ﬂ%%ﬁ
o @ [is -~ = :&. (ﬁﬁ/ EQ_\/@_I:'{X.ZT I< I-/X) b‘i@f:éﬂ% (;‘Eﬁ) o
- sEEERe TS TENEDBLMCEBI TR (CNLD FhdE
Step 2 of 4: Ping—pong Boot Options y ?RZ:E_D
ore (e s i ) ‘ ‘
AEUHAZET7AILPA ZDEEN S, I8ET RLIBK
FYXB L, [Next] RIZETUYIEICA Y E—SHE,
THITHEDIR
S T —— s / x Deployment Tool [C&KBDI—HF—-F—FDRETIE. v
o '" > TIF =)0 2 )V — IS E E TR D K DIRERIE (FAA]
e Bt File & * Deployment Tool (CXD *.mcs FEHTERK., 1—H5—
\ F—IEEESA NUJ—RTB SPL JSwIa - 7OEX
. e FEREAVWDGBE, Sv>IF—JILP 2RO T+ -
@ TUser Data Files] (=51 v 5 U5 — > ORIDIBI IR D, BEERIT BVEN D

@ [Number of User Data Files] T 71IL#%iEE (&KX 10)
OIBEHD DFENTIRERCH. TNENIT 7AILERIBT RLA%IEE Ffe, D> TJaFa1 - )\ A—EENSERKIEDCEEFET.
BEHIAR—AEHEEZLDICTD

ZDEIC TNext] #22Uw UL TEINR— 4, 5 &#E1T * Programmer T Erase (/ Program / Verify) 1&{F&3E1T
Radiant 2023.2.1 @ DT TlE. /NeW\WI1—H—F—4TH. Lietma. 1—Y—F SR EEESNIoEMENHd &
AEBUHA XZARE LTEIT - THRITHESDR (CEBR

(User Data processing size is bigger than Flash memory size.) -
2023.1 TIIREBIRNC ENERFH

(]
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7. SerDes/PCSEdE
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7.1 SerDes/PCSODH#IE

m =
- EBRETES YU TILT—HAEGERAD SerDes (U0OwW J1BHIAHEL) ZiEE
+ LFCPNX-50 (C(& 1Quad/4Channel
+ LFCPNX-100 (C(& 2Quad/8Channel
* ASG, CBG, BFG /\w4r—=(& 1Quad/4Channel

- % Quad
- JJ)LFT0OMIJILFIGD PCS & PCle Gen3 (XIS ULTE Hard IP hh"&EEFEND
 PCle @ Hard IP & ENB3D(E Quad0 (C1DDH

- & Channel
- T—4 L — & 625Mbps M5 ExK 10.3125Gbps
*BFG /\w o —=MemAL— bE 5.5Gbps
*BBG /\w o —>DErAL— & 6.25Gbps
* T0GBASE-R B KT PCle Gen3 (CX&T DD(& Speed Grade -9 GadDH+
- HF® TXPLL & RX CDR AMEEHRENTHO. Quad ATERDT—FL — b
ZH7R— NEJEE

mACNicA

FPGA Core

LMMI TLP UCFG LMMI

MPCS

EPCS

\ S— — \ 4

¥

¥

PCI Express Link Layer (x1 + x4)

PCl Express PCS

MPCS x4

PMA (SERDES) PMA (SERDES) PMA (SERDES)
Channel 0 Channel 1 Channel 2

PMA (SERDES)
Channel 3

Figure 2.28. SerDes/PCS Overall Structure

FPGA-DS-02086-1.20 Sk
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7.2 SerDes/PCS OO RV

m SO
IO ERITRT
IV TFYT )\l —= - R=2ADFTI\NA AN, 6.25Gbps ZBZ 3T —4 L — MORAEITT IS
SFHE. T—9>—bk (FPGA-DS-02086) =H&

S 75 L—h ;éTgDBZT g FPGA 0w (MHz) | U > JlEEs L= A9A
(Mb/s) (MH2) L

PCl Express Gen1 2500 100, 125 125 X1, X2, x4 8b10b

PCl Express Gen2 5000 100, 125 125 X1, X2, X4 8b10b

PCl Express Gen3 8000 100, 125 250 X1, X2, X4 128b130b

Ethernet T000BASE-X | 1250 125 125 X1 8b10b

Ethernet SGMII 1250 125 125 X1 8b10b

Ethernet XAUI 3125 156.25 156.25 x4 8b10b

Ethernet QSGMII 5000 125 125 X1 8b10b

o FPGA-TN-02245-1.4
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7.3 SerDes/PCSDEIFEEETICREA U T

m SerDes Block External Power Supplies

Symbol [IBE| Certus-NX | CertusPro-NX | CrossLink-NX | Mach XO5-NX [Mach XO5T-NX| — HfL e

Min 0.95 0.95 0.95 0.95 0.95 v izgggr\é‘;'st??g for Se
\VCCSDO

Typ 1.00 1.00 1.00 1.00 1.00 Vv

Max 1.05 1.05 1.05 1.05 1.05 Vv

Min } 0.95 . 0.95 0.95 Vv étd?]czlry Voltage for SerDes Clock
VCCSDCK

Typ - 1.00 - 1.00 1.00 v

Max - 1.05 - 1.05 1.05 V

Min 1.71 1.71 1.71 1.71 1.71 V SerDes Block PLL Supply Voltage
\VCCPLLSDO

Typ 1.80 1.80 1.80 1.80 1.80 Vv

Max 1.89 1.89 1.89 1.89 1.89 Vv

Min 1.71 1.71 1.71 1.71 1.71 v [perbes Block Auxiliary Supply
VCCAUXSD 9

Typ 1.80 1.80 1.80 1.80 1.80 Vv

Max 1.89 1.89 1.89 1.89 1.89 Vv

L]
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7.3 SerDes/PCSDEIRHETICREAUT

BRTHY T >T(CDNT
+ Vcesp, Veespek, Veeplsp, Veeauxspa (& - XZMHM R FeThvTYUSTZEIICITD

SerDes&EiRE> S1EBFilterfLig

VCCSDCK ZEC>(C120 Q FB + 10 PF + 100 nF

VCCSD ZEIC120 Q FB + 10 F + 100 nF
REPS(220 Q FB + 4.7 pF + 100 nF

VECPLLSD | s 4 hGNDEp#SDx REFRETICHE

VCCAUXSDQ | %SDx REFRETIC120 Q FB + 10 pF + 100 nF

Yr¢y=+

m =GO
- B E R 9 BI5E. CertusPro-NX 72 E DI ENRDEIIEK =S

FPGA-TN-02255-0.83&01k#%

=08

/Iu\

* Hardware Checklist ODNE & SHAEMROANBE N ERIRDIZE (L Hardware Checklist Z &5t

VCCSDCK, VCCSDOD#E#c3

J14
oo M20-9990246

L

1V_LDO
s

1V_LDO
o

FB_28~~AB15

IMACNICA

1F
o 8B

GND_VSSSDQ

C

CE

[+

CT

[

Cr.

[+

[+

10uF

10uF

0. iuF | ¥
|

aduF|] _©

0. 1uF

0.1uF

Q. ufF

O 1uF

0 1uF

0. ufF

[ EELN

OiuF |l C

[+

(o7

C

C

can

C.

cai

auF

.1uF

QuF

Q. ufF

O uF

O 1uF cay

0 ufF

.1uF

FPGA-EB-02053-1.1K DA%
2025/7/3

GHND_VSSSDO
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7.3 SerDes/PCSODEE;

mIEHHO

- B E R T D D55

\I:Izll-l- ((_ F?g L/_C

&. CertusPro-NX 73 EDFHIMEM DB X Z= =08

* Hardware Checklist ODNE & SHAEMROARBE N ERIRDIBE (L Hardware Checklist Z &5t

VCCAUXSDQOD ¥

1V8_LDO
0

N s A e

M20-6950246

M| e~

-

FB1 I
=
M20-9800248 SDO_REF ’EET

C1a 10

=
SD1_REFRET

1

€21 N10uF

7 I s *l
VCCAUXSDO1

FB_220

mACNicA

FB2
F
SD6_REFRET |

C271110wF

SD7_REFRE

'LW' L'Tu_l'

C291010

VCCPLLSD D5/

148 _LD0
Q

SDx_REFRETD#ZEHc/1

WOCPLLSDH

C34
S00_REFRET i

GE'&“ 10uF

S00_REXT R4 - EKER
200_REFRET
SD1M_REXT Rg STER

201_REFRET

WOCPLLEDN

Cag
SD1_REFRET l

[# |[10uF

FPGA-EB-02053-1.1& D1k
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7.3 SerDes/PCSODEIR:ETICEAULT
mIEGFOFERD
RSB B LT AEROEROEE £ SR
- VCCSD & VCCSDCK (FHBDER (C1EH: LR
« VCCPLLSD & VCCAUXSDQ (F3HEDEIR (T LR

- SerDes/PCS KRIEAKFDUIE(CEAL TIFHEDERZESR

FPGA-TN-02245-0.83 K D 1&#%

mACNicA

SerDesHk{ERIF
VSSDQ GNDICIE#:
VCCSDCK A-=T>
Quad0 VCCSD A-=T>
Quad1 VCCPLLSD __ [#A-T7>
VCCAUXSDQ |#A-F>
SERDES IO [A=T>
QuadoD#ER
Quad0 VSSDQ GNDICig#E
Quad1 VCCSDCK BRI
{fEF93Channel®"VCCSD"&"VCCSD1" 2 EIRICHE#HT
VCCSD ZOMOERLBLChannel®"VCCSD" (dA—-T>
(Channel 1%&ERAULRMEETE"VCCSDL" (EIR(CHERT)
{#FfA93Channel®"VCCPLLSD"E"VCCPLLSD1" #EIRICHER:
Quado VCCPLLSD  |ZOAOERLMLChannel®"VCCPLLSD" (dA 7>
(Channel 1&ERULAVMEETE"VCCPLLSD1" (FEBIRICHEHE)
VCCAUXSDQ |"VCCAUXSDQO"#EBIRICEH:
{ERTBI0ENIET )\ REIEH
SIS KEADIOEA-T>
VCCSD A-=T>
Quadi VCCPLLSD _ [A-TF>
VCCAUXSDQ |#A—F>
SERDES IO [A-T>
Quad0&éQuad1mi5{ER
Quad0 VSSDQ GNDICHE#:
Quad1 VCCSDCK BIRCHES
fERF%Channel®"VCCSD"¢"VCCSD1"#EIRICIEH:
VCCSD ZOAOEALELChannel®"VCCSD" (dA—-T>
(Channel 1ZERALRVEETE"VCCSD1" (FEIRICHEST)
fERF%Channel®"VCCPLLSD"¢"VCCPLLSD1"#EiR(CHE#T
Quado VCCPLLSD  |ZOAOERALMLChannel®"VCCPLLSD" (347>
(Channel 1&EALAVEETE"VCCPLLSDL" (FEIRICHERE)
VCCAUXSDQ |"VCCAUXSDQO"#EBIRICIEH:
{ERTBI0E BT )\ R
SEEESIC KEADIOEFA—T>
{#F9BChanneld"VCCSD"L"VCCSD5 " # &R (CIE#E
VCCSD ZOMOEALEBLChannel®"VCCSD" (dA—-T>
(Channel 1%&ERALAVMEETE"VCCSD5" (FERICHERT)
{#F93Channel®"VCCPLLSD"¢"VCCPLLSD5 " # BRI E#E
Quad1 VCCPLLSD |20 {ERLRL\Channel®"VCCPLLSD" (34— 7>
(Channel 1Z#RALRVMEETE"VCCPLLSDS" (3R (CHE#T)
VCCAUXSDQ |"VCCAUXSDQ1"#EEiRICIEHE
fEFA 9 BI0% A7)\ 1 AL
SEREESIE READIORA—T>




7.3 SerDes/PCSDEIRHETICREAUT

| Bz s e a =10 RTLODEL V)
- sdx_refret i & sdx_rext_i (& RTL L COEHRENE

rstn_i

* RTL _ETHRIEGZ ERCERHRIF (C 7Y > Ny

sdq _refclkn ql i,

sd7rxp_i,

sd7rxn i,
Eﬂﬁ"?dﬁ@ LR— b =

Sd7.refret 1, <
dip_switch_i,

ate o[%]

sd7txp_o,
sd7txn o,
led state o

.sdorxp_i (sd7rxp_i),
.sdorxn_i sd7rxn_i),
sd7txp_o),
sd7txn_o),
»$40_ = sd7_rext i), C—
.sd0_refret i sd7_refret_ i), que—

RTLOE L\
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7.4 SerDes/PCSOE¥(EO OV I ANICDOWNT

mUTJ7L X - o0V IODEREICDLT

* MPCS ANANT DU T 7L >R o0y TREUTOENHZEREEE, TNETNOIOY IREANDECNRRDIZHIER

* & Quad D)\wH—E>
«BH/\vwor—E>
x J7 JUw(C3HD GPLL

mACNicA

: sdqg_refclkp_qg0/1_i. sdq_refclkn_g0/1_i

:sd_ext 0/1 refclk_i

BT =YL — bFERTIIEE. GPLLMSDOUIT 7 L2 X - 0w IHHESIEHES

sdq_refclkp_q0/1_i
seq_refclkn_q0/1_i

DIFFCLKIO_
CORE

-— refclkp0_ext_i
— refclkn0_ext i
. —— refclkpl_ext i
— refclknl_ext_i

T T
sd_ext_0/1_refclk_i

L ] | pll_o_refclk i Left
PLL
mpcs_tx/rx_out_clk_ 0 g— i i
Il_1_refclk Right
PCSX1/2/4 PCSREFMUX |« P - P?_L
— sd_pll_refclk_i
[ — diffioclksel_i
PMA ! [ €— clksel_i[1:0]
—— use_refmux_i
l—— sdq_refclkp_q0/1_i
€ sdq_refclkn_q0/1_i
—— mpcs_tx/rx_usr_clk_i
—— mpcs_dkin_i
MPCS Module

Figure 2.10. Reference Clock Dynamic Selection Block Diagram

FPGA-IPUG-02118-1.2K D14t
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7.4 SerDes/PCSOE¥(EO OV I ANICDOWNT

M7 L > RXo0OvIDEIRICDNT
fEHEI D o0V IICENE FPGA REfDoOY It L 045 TiER
fERAT 3OO0V IICENEELISDIEZETE (5EXKO)
- sd_ext_0/1_refclk_i (£ T d1%5& (L RTL 58k T DIFFCLKIO B> RXF X (EEKQ)

e e e e e e e e e e e e e e e e e e

N £EZXD -SDQ_EXT0_REFCLK #iBIR T IS D1l

GPLL_1

-

sd_ext_1_refclk_i

1
1
1
1
1
1
I‘
1
1
1

- e - e -
Pis \
- \

PLL o
PMA il sd_ext_0_refclk |:
. S
sdq_refclkp_q0/1_i 71%%.@ -DIFFCLKIO -1 > RA /XWIJ
sdq_refclkn_q0/1_i / \
- A 4 N = sd_ext refclk_i;
_____________________________________ s \
use_refmux_i clksel_i diffioclksel_i
@ refclk i)
1'b1 - clock from PCSREFMUX output 2'b11 - sd_pll_refclk_i 1'b1 —sd_ext_1_refclk_i B_refclk i),
1'b0 - clock from per quad source 2'b10 - sd_ext_x_refclk_i 1'b0 — sd_ext_0_refclk_i
(sdq_refclkp_q0/1_i, 2'b01 ~ pli_1_refclk_i
sdq_refclkn_q0/1_i) 2'b00 — plI_0_refclk_i

[ ]
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7.4 SerDes/PCSOE(EI OV I ANICDOWNT

m D7 L >XXo0Ow IDINEMRIRIC DL T
- SDQO/1_REFCLKP/N(sdq_refclkp_q0/1_i. sdq_refclkn_q0/1_i) (FPIBB#&ImA IR A1 TULNVRULNE8D.
BIREMR_E (SHIRETIZER DS T2 unESH D
* S E 255 (CESZ RO DORRIRIOEH NN E
* HCSL DHTR— b~

- SD_EXTO0/1_REFCLKP/N(sd_ext_0/1 refclk i) (FPNER#& 2 AJEk
*x Bt F CACIEE I D EB0EE (5EXNQ)
* LVDS B KU HCSL ZH7R— ML TULBH LVDS DfERZE#EEE

HREBHR IR OONE LA SEZENO
SDQO_REFCLKP " *
E{] 100Q CLS

————— ,q_n_\_—_____//
SD_EXTO_REFCLKP I
- |:| 100Q | | LVDS
SD_EXTO_REFCLKN ——

[ ]
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7.4 SerDes/PCSOEEI OV I ANICDOWNT

m)J7 L XRo0OvIDFER
+ Quad ZE /=& 5Channel U L TEEZITDIHEG. SD_EXTX_REFCLKP/N (sd_ext_0/1_refclk_i) NS D
DD 7 L >Ro0Ow OMtiaa s

- mpcs_clkin_i (U T 7 L>XoOvOEMIILTHED. ERD100MHz~300MHzDOOY D2 AT DEHD,
FLERKARQYU I 7L > Ro0Oy UG UERITD20ESD D
* mpcs_tx_out_clk_o (& mpcs_clkin_i O ADoOw U & U TIHERART]

- UDJ7L>ROOVDIC SSC ZfEAT dHE. UTORE(CTRDHNESDD
+ SSC modulation profile Down spread
- SSC modulation frequency 30kHzM533KHz
- SSC modulation depth +0%h'5-0.5%

[ ]
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7.5 SerDes/PCSDL < —)\— A H{EER

miRIE(CDULT

- ¥/ {LER (L Datasheet O SerDes High-Speed Data Receiver DIHB &£
* PCle Z{£F9 214 . PCl Express Electrical and Timing Characteristics (CBI T{tEkMDEEEHD D

« VRX-DIFF-S (& Pch & Nch OZEFHIDEELAN)LZIET

« VRX-IN (& Pch & Nch @3> 0)LT> ROBELANILZIET

mACNicA

Table 4.41. Serial Input Data Specifications

Symbol Description Condition Min Typ Max Unit
mv,
Vicoirrs Differential input sensitivity® — 100 - 1200 FHI;
mv,
Vi Input levels — 25 - 1300 ”
p-p

JTOL BER with S5C (.5%Dev 33KHz
RX_SSC — - - 5000
= Triangle Down Conv.) ppm

ZRe-DIFF-DC Receiver DC differential impedance - 80 - 120 4]
termination_at_-150mv 1K - - KQ
Receiver DC differential impedance when -
Z R HIGH_IMP-OC powered down P termination_at_0V 10K - - KQ
termination_at_200mv 20K — — KO
50 MHz < freq < 1.25 GHz 10 - - dB
AL Receiver differential Return Loss, package 1.25 GHz < freq < 2.5 GHz 8 - = db
-RX-DIFF "
plus silicon 2.5 GHz < freq < 4GHz 5 - - dB
4 GHz < freg <=5 GHz 4 — — dB
50 MHz < freq < 2.5 GHz 6 — — dB
Receiver common mode Return Loss,
RLax.cu ! g 2.5 GHz < freq <= 4 GHz 5 — — dB
package plus silicon
4.0 GHz < freq <= 5 GHz L - - dB
50 MHz < freq <= 1.25 GHz 0.06 — 0.175 v, p-p
Vimeios? Los of signal Detect Threshold
1.25 GHz < freq < 1.5 GHz 0.065 — 0.175 v, p-p
Notes:
1. Measured into 50 Q Tx impedance at £5%. With EQ but no stressors added. Fixture de-embedded for 10.3125Gbps. Thisis a
fixed BER Test with 26% margin.
2. Refer to PCle RX stress test.
3. Loss of signal Detect Threshold has a frequency dependency that effects threshold voltage at temperature dependency where

—40 *C is the worst case therefore the two conditions.

FPGA-DS-02086-1.2Hh\Sk#%
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7.6 SerDes/PCSD NS A=WV A—HDHER

miRIE(CDULT

- 5FH72{LAR (S Datasheet D SerDes High-Speed Data Transmitter DIEEHZZ1R
*x PCle Z{EFH 9 D1%5. PCl Express Electrical and Timing Characteristics (CBITT{HERDEE D D

« VTX-DIFF-PP (& 1bit B> )LD peak-peak DEENETZIET

« VTX-EH (77 /{5 — > VOH(min) - VOL(max) &89

k WA —X0_) o ZH IRV E VTX-EH (& VTX-DIFF-PP (SIE DV TLIK

- UZOESD

RBZHRDIEO FSORZYI—RAIDEL I AC HYTU TS BZEET D

mACNicA

VTX-DIFF-PP

f51) 10G SerDesDfT#k

3.23. SerDes High-Speed Data Transmitter

Table 3.39. Serial Output Timing and Levels

Symbol | Description | Condition | Min | Typ Max Unit
10.3125 Gbps

Vi Peak-Peak Dufrerentle_ll voltage on _ 400 1000 1200 mv,

selected amplitude?. 2 PP

Vreem. Output common mode voltage! 2 - 400 500 600 ':“;

Transmitter Eye Height®? - 200 320 - ?“;

Transmitter Eye width (all jitter sources)

- 50

60

ps

Transmitter Eye Rise time (20% to 80%)

- 54

72

ps

Transmitter Eye Fall time (80% to 20%)

a4

89

ps

FPGA-DS-02086-1.20h\Sik#%
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