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1. EBiREVEE
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1.1 EBRE> DR

Min Typ. Max Unit
Vee, Vececik 0.95 1.00 1.05 V J7EIR
Vccaux 1.71 1.80 1.89 Vv Bank0,1,2,6,7(cx 9 24@BNEIR
VCCAUXH3/4/5 1.71 1.80 1.89 \Y Bank3,4,5(Cx1 9 3@ SRR
Vccauxa 1.746 1.80 1.89 \ AIER 7+ 07 BIRE OB EIR
3.135 3.30 3.465 V| Vcco=3.3V(Banko,1,2,6,7)
2.375 2.50 2.625 V| Vcco=2.5v(Banko,1,2,6,7)
1.71 1.80 1.89 V | Vcco=1.8V(All Banks)
Vccio 1.425 1.50 1.575 \ Vccio=1.5V(All Banks)
1.2825 1.35 1.4175 \ Vccio=1.35V(All Banks, DDR3L{EFIRF)
1.14 1.20 1.26 V | Vcco=1.2V(All Banks)
0.95 1.00 1.05 V| Vcco=1.0V(Bank3,4,5)
ADCEB
Veccaocis | 171 | 180 | 1.8 | Vv | ADCEAEE
SerDesgp
Vcesb 0.95 1.00 1.05 V SerDesJOvY, I/OBIGEIR
Vcesbek 0.95 1.00 1.05 \Y SerDes/0v9)\wIr{HEEIR
VcepLLSD 1.71 1.80 1.89 V SerDesJOv/PLLEFAEIR
VCCAUXSDQ 1.71 1.80 1.89 V SerDesJ OV EIR

{BA—EBEERTINTRIUVETRENSHIEL THEEWV, JA AR, BT AYL—2a> U TLIEEL,
-SerDesEbzBR\T. HBOEREIRIBEVIERK I D2ENDDET

-MSPI(BANKO). JTAG. SSPI. I2C. &0 I3C(BANK1) — Nz, Voo (& 1.8V ~ 3.3V THR—R&ENET,
-10G SerDes #{EATBBE. Ve BER 0.97V ~ 1.05V OHEIN THINENHDET .

5|A : FPGA-DS-02086-1.2 3.2. Recommended Operating Conditions
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1.2 ERF>IV—-NERI—-T>A
mERF>IL-b

REREAOBEHIEEIULT OS> TL — MFERIFNIERDFER A,
+0.1~50V/ms

m Power-On-Reset (POR)

POR H'h\h\3&. CertusPro-NX (FUtzy MARRE(CARDE T,
BRI 5 _EHDEED POR ORIYTRA Y NI T OEBOTY
“Vee 0.73V ~ 0.83V
*Vecaux 1.34V ~ 1.62V
“Vecoos  0.89V ~ 1.05V

BIRII5THDEED POR ORNYIRA> MIA T DEBOTY

“Vee 0.51V ~ 0.81V
*Vecaux 1.38V ~ 1,59V

mERS-T2X

AT NARCBIRICEETDS —T > ADMRE FEARN(C(EHDER A,

5|A : FPGA-DS-02086-1.2 3.3. Power Supply Ramp Rates

112U POR %7 /\A ZNEENTBE, 10 DHEANBERZDONIID Voo [ARFT B0,
REBEOHNEBIETBHIC POR BT Voo %175 FFRTEAHEELET,

mMACNIcA
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2.1 sysIOEVODIIE 1/5

€y [ AtA | BT SEpnIE

Dedicated E>

JTAG E>zI>hO-IL93EY, 4.7kQ pull-down to GND(DisableB%)

ITAG_EN I | ITAG Ei2 Low D& GPIO (2. HighDEA( TTAG SRAEVERDET., 1.0kQ pull-up to Vecror(Enablef)

SDQy_REFCLKP/N Quad y® SerDes UI7L>2I0vI ANE> . KERARFE Open TRIEHDFEA.

ADC_REFA, ADC_REFB I ADC OEHEEEZ ANULET, KMEAKF(E Open THRIEHDEE A
ADC_DP/NA, ADC_DP/NB I ADC AOANBRHE>TY, RMEART Open TRIEHDFHA
SDx_RXDP/N I SerDes DA NEY . FREEHT Open TRIEHDFE A
SDx_TXDP/N ) SerDes FIDHHEY . FFEFKEE Open THEEDHDFEA.

I

I

SD_EXTy_REFCLKP/N SerDes FADIMEBIT7L > Z2I0v I ANE . KIEFRFFE Open TRIBEHDEE A,

SerDes FBUI7L Y ZEHLASE Y, ZOEE SDx_REFRET ORI ZIERFLET,
SDx_REXT I EBERABEICE D WVWT. ATV T EBNRIFA I -4 2% AT 3ledIfERINET . &
(%X Open TRIEEHDFE A,

SerDes AUI7L Y AVI- AFE> ., COE>E SDx_REXT ORI ZIEHRUET .

SDx_REFRET U | Veorisox (€ AC BAUET, SE4EMAIE Open TRIBERDER A
Eanlin] =]
NC RiEHE> .
RESERVED FHIE>, RESERVED (CHATTEIEHLRVTIZEN,
SRAEY
USER IO E>, T (3 Top. B (& Bottom. L (& Left. R (& Right ® Bank ZRUET,
A/B (FZEBIDORT7%RU. Number (& A/B R7%Z#HBILET .
P[T/B/L/R][Number] _ [A/B] I/O | Bottom Bank(Bank3, 4, 5) ® A/B /A_7(& True LVDS OAHAICHELTLET,
True LVDS FHDBE. 100Q0EENHZIHIKINNEIRTEFT,
ZNLUD Bank Tld Emulated LVDS (F A/B R7THAHDOHFHYR—RAIEETT, 3.6, Unused ADC Blocks

Connect Vssaoc pins to board ground. Leave Veeaocis and ADC 1/O floating (not connected).

[ ]
MACNICA © Macnica, Inc. 2023/3/28 10



2.1 sysIOEDIIE 2/5

Ev%& | AP | 588 S EpIE
Shared Configuration E>
PRxxx : GPIO ¢LT{EMA,
8 __ o 1. . - V
PRxxx/SDA/USER_SDA /0 | SDA: 13745 —3a>% 12C/13C R TTEA0 SDA ELTEA. §'<PSA|avé gﬁ%tg; 4;‘%2(1%“;57%%%%%
User_SDA : 12C/13C IF B30 SDA LLTEA. ' ;
PRxxx : GPIOLUTfERA,
A __ 0 1. . - V
PRxxx/SCL/USER_SCL /0 | SDA: 13745 —3a>% 12C/13C $EEATITHIBAD SCL LU TR, f.%lavé ?;gjti; éﬁ@%ﬂ}‘,@}%ﬁ%‘:‘%
User_SDA : 12C/13C IF {#fE50 SCL ELTHE, ' -
PRxxx : GPIO ¢ULTHEA.
PRxxx/TDO/SSO /0 | TDO : JTAG_EN=1 OB, JTAG E>¢LTHER, TDO : 4.7kQ pull-up to Vecro
SSO : Slave SPI £— RESQHHEELTE.
PRxxx : GPIO ¢LT{ERA,
PRxxx/TDI/SSI /0 | TDI:ITAG EN=1 OB, JTAG UL TER. TDI : 4.7kQ pull-up to Vecior
SSI : Slave SPI E— RESOANE L TIEF.
PRxxx : GPIO LU TIER. . -
PRxxx/TMS/SCSN /0 | TMS : JTAG_EN=1 0B, ITAG EXELTIER. ;?SSN .“;17539'333”?5; ct)ov\c,iﬁgl
SCSN : Slave SPIE—REEQFyT LY N EL TR, -
PRxxx : GPIO &L TIEHA, . -
PRxxx/TCK/SCLK /0 | TCK : ITAG_EN=1 0. JTAG E>EL TR, ;EEK 2 '22'2(%2 pgﬂlfg;vvrv‘ntotoGGN,\?D
SCLK : Slave SPI E—REEQIOYVIARESELTER. T

mMACNIcA




2.1 sysIOEVDIIE 3/5

Ev% I AHAH] sims SapaniE
Shared Configuration £>
PTxxx : GPIO LU T{ERA,
PTxoo/MCSNO /0 | MCSNO : Master SPI E— KE§OFyT LY ML TER. Daisy ChainfBbs R,
PTxxx : GPIO U TER,
PTxxx/MD3 /O | MD3: Master SPI £—K® Quad #{E T 3R,
PTxxx :GPIO ¢UTHER,
PTxxx/MD2 /O | MD2 : Master SPI £—Kd Quad #{EFIT IR,
PTxxx :GPIO ¢UTHER.
PTxxx/MSI/MD1 1/0 MSI : Master SPI E—REFOANDELTER.
MD1 : Master SPI £—R® Quad Z{FEHRJ3BR(C{ER.
PTxxx :GPIO ¢UTfERA,
PTxxx/MSO/MDO 1/0 MSO : Master SPI E—REFOH FELTEER,
MDO : Master SPI £—R® Quad I IERI{FA.
PTxxx :GPIO ¢UTfER,
PTxxx/MCSN/PCLKTO_1 1/0 MCSN : Master SPI £—REEOFvS LI MU TER. MCSN: 4.7kQ pull-up to Vccioo
PCLKTO_1 : YOV AFEELTER,
PTxxx : GPIO EUTEHA.
PTxxx/MCLK/PCLKTO_0O 1/0 MCLK : Master SPI £—REED/0OvIE>ELTER. MCLK: 1.0kQ pull-down to GND
PCLKTO_0 : JOvIAREELTER,
PTxxx : GPIOLUT{ER. . _
PTxxx/PROGRAMN /O | PROGRAMN : AP, EBODILI I TI T L — Y3 5BAIASE B TS, X1 PROGRAMN: 4.7k pull-up to Vecioo
PTxxx : GPIOLUT{ER. . -
PTX/INITN /O | INITN : AMIA-TY RUAE e T2 I45 L — 53> AR R RUET . X1 INITN: 4.7k pull-up t0 Vecioo
PTxxx : GPIOEULTIER, ) _
PTxxx/DONE /O | DONE : WABA-TYRLAE Ve TV T —S v DE TERLET, %1 DONE: 4.7k pull-up to Vccioo
X1 FEE02.1.4. EFRESIFD I/0 OFENCELTIESSRIZEW
MACNICA © Macnica, Inc. 2023/3/28 12




2.1 sysIOEDIIE 4/5

Ev4 | AR | ETL ] SapniE
Shared CLOCK Pins
PBxxx: GPIO ¢UT{EA.,
) PCLK: Primary Clock /SRICDRHBANEY,
PBxxx/PCLKIT,C][3,4,5]_[0-3] I/0 T(True). C(Complement)(dZ&1D P/N T. Z>JINIRASDTERTS
BECE T AEERUED,
PTxxx: GPIO ¢UTfEA.
PTxxx/PCLKTO_[0-1] VO | peik: 39N T koamERTIsER Primary Clock JCRICEABATEY .
PRxxx: GPIO £UT{EMA.
PRxxx/PCLKT[1,2]_[0-2] O | pCLk: Sy 9N T RO@ERTIEER Primary Clock JSRICENB AN .
PLxxx: GPIO ¢UTfER.
PLxxx/PCLKT[6,7]_[0,2] O | pCik: s> NI RoaERaIEER Primary Clock JSRICENBANE V.
PBxxx: GPIO £UT{EM.
LRC_GPLL: Lower Right Bank & PLL A® CLK AHE>.
PBxxx/LRC_GPLL[T,C]_IN 1/0 T(True). C(Complement)ZEE®D P/N T. S INIVRAST
ERIBBAICE T AEEALET.
PLxxx: GPIO &ULTfERA.
ULC_GPLL: Lower Left Bank ® PLL A® CLK AAE>,
PBXxx/LLC_GPLL[T,C]_IN I/0 T(True). C(Complement)ZZ&D P/N T. > JINIYRAHT
FRATIIEEICE T AEERLET,
PLxxx: GPIO £UTfER.
PLoo/ULC_GPLLT_IN /O | ULC_GPLL: Upper Left Bank ® PLL ADS>HILTIK CLK AHE>.
PRxxx: GPIO £UT{EMA.
PRxxx/URC_GPLLT_IN /O | URC GPLLT: Upper Right Bank®PLLAGS YT RASDE .
[ ]
MACNICA © Macnica, Inc. 2023/3/28 13




2.1 sysIOE>ODHIE 5/5

Ev4 | AR | ETL ] SapniE

Shared User GPIO Pins

PBxxx: GPIO ¢UT{EA.,
PBXXX/VREF[3,4,5]_[1_2] /O | VREF: DDR YEUMEEDEEBEL .

PBxxx: GPIO ¢ULT{EHA.,
PBxxx/ADC_C[P,N]nn /O | ADC_C: 2—H— 1/0 & ADC AHDIEFE>.

PBxxx: GPIO £UT{EMA.
PBx0xx/COMP[1-3][P/N] YO | comp: 817>/ IL—9 AN,

Bxxx: GPIO ¢L T/,

PBxxx/SGMII_RX[P,N][0-1] 1/0 EG’;;‘I’;_R)(: SGMII1 AP

mMACNIcA
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2.2 PCLK/GPLLEY

JOYIHES (Iwad IOvIANIE S (PCLK) MBS AFILTLZE L,
GPIO N'SEAANEEETIN, REPEROIOYI51>(Primary Clock) (CEEZFTIGEENRAELT S (VOYvIEY

MSAEBERIOYI A > ETOIRFER/IEECTRRDFT ),

‘PLL ADAFI(E GPLL E>%2{FHTBET PLL OVOVIDAEREZER/IMITRIENTEFT,
Iel2U LT OL57 PLL ARz I5LTABD Primary Clock Network Z{E9 3 FF (({ERT3CLETEERA

(nﬂu V=)L ETIS— CBDE?)

Primary Clock Network

X g ADIOVIOSIEHTER =D,
» {00MHz mb}—_l /&9&@0']‘/0&4%%351&% (&
PLL RCERE OOV HEAELEY.

> 150MHz

100MHz

GPLLEY

- BEARGRETERE. PLLZfEA I 2N EDNHIRR(SROIIZSI(C(E. PLLEAE> . 70vIE >l A ICIOvMESZHEL THLZ
ERHERUFI (EDRVSOES (/T2 D EEN STV TESFICREIRBRHDFEA).

51F : sysCLOCK PLL Design and Usage Guide for Nexus Platform 14.5. PLL Inputs and Outputs

mMACNIcA



2.3 &R Pull up/down DiEHE 1/2

-5+8B Pull up/down ZE%E I DR, BB Pull SR EERITDLANIINERDIZS
DOZEFHSTEDICL T ORBISERUTIZEL,
-IEB Pull up/down DIEFUEFZNZNICTRNZY—IETRE Veco DOHEREFEFEFHNSBEH I B3ENTIFET T,

(X. Package Pin L CTHIRIEIERD

1/0 Weak Pull-up Resi

lpy /0 Weak Pull-up Resistor 0< Vi £0.7 x Veco 30 _ 150 WA
Current
1/0 Weak Pull- Resi

oo /O Weak Pull-down Resistor Vi (max) € Vin € Veao 30 _ 150 UA
Current

5| : FPGA-DS-02086-1.2 3.8. DC Electrical Characteristics

4 = NS
Vecio PIERE ANEBEL>D
Vcao = 3.3V, Bank 0, Bank 1, 3135 3.30 3.465 v Input/Output S
Bank 2, Bank 6, Bank 7 Standard LI Max (V)
; v)
Veeo 1/0 Driver Supply Voltage Veeo = 2.5V, Bank 0, Bank 1, 2375 250 2625 v
Bank 2, Bank 6, Bank 7 LVTTL33
- 0.8
Vecio = 1.8 V, All Banks 1.71 1.80 1.89 \' LVCMOS33
Vecio = 1.5 V, All Banks* 1.425 1.50 1.575 \
Veao = 1.35 V, All Banks (FOT
DDR3L Only) 1.2825 135 1.4175 v LVCMOS25 - 07
Vecio = 1.2 V, All Banks* 1.14 1.20 1.26 \
;;;Ok; 1.0V, Bank 3, Bank 4, 0.95 1.00 1.05 Vv LVCMOS18 — 0.35 x Vegio

5|A : FPGA-DS-02086-1.2 3.2. Recommended Operating Conditions

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



2.3 &R Pull up/down DiEHE 2/2

-ERDOFTEAI LVCOMS33 D&

vCCIO
[ ]

0 < VIN < 0.7*Vccio
WEB PU”-UD }E}ﬁ R—PU (iiﬁn%%iﬁ IPU t%&BﬁTV_de|taﬁ%f§b_C§+%bgia_o
Ipuh'EwAR(CR2DFV_deltah' Tz ADES. BISVIN=0VDES

VIN V_delta Ipu(uA) R_pu(KRQ)
LVCMOS33_max 0 3.465 150 23.1
LVCMOS33_min 0 3.135 150 20.9
IpuN'ERAMNCRBDIEVIN=0.7XVccio
VIN V_delta Ipu(uA) R_pu(KQ)
LVCMOS33_max 2.425 1.039 30 34.65
LVCMOS33_min 2.194 0.940 30 31.35

EHOT. LVCMOS33DIZEIAEBPUll-UpHEZICROTLRIHET.
WEBAIB TERIBL AN ERITOLAIUCT BIHE.
R_pu=20.9KQEVIL(MAX) =0.8VEAEETBE

S4EBPuUll Down=7.16KQLUTFELET,

mMACNIcA

0 < VIN < 0.7*Vccio
V_delta
Iop

L]
GND

AIEB Pull-Up #EHL R_pp (FRNZER op CEERE TV _deltazZEBUTGETELED .
Ipdh'ERAICRZD(EV_deltah'FZADEF, BISVIN=VccioDEE

VIN V_delta Ipd(uA) R_pd(KRQ)
LVCMOS33_max 3.465 3.465 150 23.1
LVCMOS33_min 3.135 3.135 150 20.9
Ipd W' ERAMNCRBDEVIN=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

€T, LVCMOS33DiZEEAERPUll-DownhERCBR TS5
BT BB THRIBLANZ ST OLAINCTRIBE.
R_pd=20.9KQ¢, VIH(MIN) = 2.0VEEET 3¢

S1EBPUIl Up=11.86KQIU FELET,

© Macnica, Inc. 2023/3/28 17



2.4 BRI

Power ON

FDI/ODFEENCEALT 1/2

Power on Resetfizlk(ZEEDFFHIZPOO)

Configuration5E 7

Vcc
Vccio0,1
Vccaux
Pin Name Power up (Default State) Initialization & Configuration Wake up & User Mode
SFLAIO Hi-z and internal pull down Hi-z and internal pull down BAFEY — IV TERTEL TLDIRAER
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 ROR—TBE] ROR—-TBIR
INITN Hi-z and internal pull up ROR—-SEH3 ROR—-SESH
DONE Hi-z and internal pull up ROR—-SESH3 ROR-SEHR
MCLK Hi-z and internal pull up/Down(GE1) Hi-z and internal pull up/Down Hi-z and internal pull up/Down
MCSN Hi-z and internal pull up Hi-z and internal pull up Hi-z and internal pull up
MOSI/MDO Hi-z and internal pull up Hi-z and internal pull up Hi-z and internal pull up
MISO/MD1 Hi-z and internal pull up Hi-z and internal pull up Hi-z and internal pull up
MD2 Hi-z and internal pull up Hi-z and internal pull up Hi-z and internal pull up
MD3 Hi-z and internal pull up Hi-z and internal pull up Hi-z and internal pull up
CSNO/SDO Hi-z and internal pull up Hi-z and internal pull up Hi-z and internal pull up
TCK/SCLK Hi-z and internal pull up Hi-z and external pull up
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

MACNICA
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2.4 EBIFREENRFOI/ODEENCEILT 2/2

PROGRAMN,INITN,DONEE > DZEH)

PROGRAMN Configuration Timing
_ terocramn > - tPROGRAMN PROGRAMN LOW pulse accepted — 50 — — ns
PROGRAMN | _,’ tPROGRAMN_ R PROGRAMN LOW pulse rejected — - - 25 ns
< tinm —r tinm_Low PROGRAMN LOW to INITN LOW — — — 100 ns
TN twow 4 / tini_HicH PROGRAMN LOW to INITN HIGH — — 40 — us
DONE N toone Low [4— toone_Low PROGRAMN LOW to DONE LOW _ _ 55 s
toone_HigH PROGRAMN HIGH to DONE HIGH - - - 2 s
tiobiss PROGRAMN LOW to I/0 Disabled — — 125 ns
ASE>, PROGRAMN (ZEINENZESH High 5 Low (LB I DL, TINAZANTDT4JL—2 32— RICRDET,
Low D&=/INEARE(E torogramn EUTIRRTEN ®DDET o tprocramn FFEIAE Low ZRFUIAR(C High ABREI 2L
24T =23 hRiaen£d. /A 201> 747 —>3>FIC(E. PROGRAMN E>% MILURWTLIZEW, Y=L ET
PROGRAMN PROGRAMN_PORT % Disable s%EUIZE(E. GPIO £RDET,
%PROGRAMN E(CXUT Jumper REZERIFTHE. SPI Flash AZSADER(E. Jumper 23—~ T
PROGRAMN E>% Low (CUTHLVAREET. "Program Device” Z9UwILTESAHZRITI D EZHERLEFT . &
IAHNTE T UIES Jumper % Open (CUTLZEL,
RAEBA-TYRUAE>, 12T4TL—23>7(C Low B AEN3E. SRAM O#ERER THBEZEU. High (L3
EFINAZANDS T4 =23 - T=HADZF ANEFH TECEERUET . Fe. Low (LY — RN, tyyn HAED
INITN BICHNEBDS Low (LRIFI 3L TINA R T4 —23> - - RIZFRDFR A
12047 —23>0RiA#E. INITN (FEYRAN—LA-I5-OFRERINET, I>T4TL—>3>hRISHDIS—
MEHEN3E INITN EXE Low (D, TNAZNIT( 979 TUER Ao
WRAEBA-TYRUAE>Y . TINAZANDDT4TL—230% & T U I —FE—RC Atz RUET,
DONE FIAZN I T4T -3 %EEH T DL DONE EVE I>T4JL—>3>HI(C Low (CRD, O>T4TL—2a>NEFE(CTE
T9%E High (GEBBLET,




2.5 F)\w)HAI/F (Reveal)

B Revealz{ERIIEDEEEIE (Reveal : FPGAT/\WIHOREMESEAIY—)L)
+ Reveall#JTAG IFZERUFPGARNBEBDIESZPC_ L TEIRAITACENBIGET T

. FPGADIETES GRAEEAR) ({Reveal%(ERIT3EHDITAG IFERIIBEAHEELET

B SSPIE—RI>J4JL -3 BEDRevealE 5%
«  CertusPro-NX®DITAGE M (FSSPIFNE >V EFERICHYTWAIZe. LUTFD2iBND /55 TReveal Z{EHRBIEET T

1) SSPIFDEIEEITAGHMEIFEZENR L Twired orl. 127491 -3 4&(CITAGENE > Z HIFHIUITAGEL TER
2) EEONAIOZITAGEL TEA

XAERDNAIOZER I35 E&(ERadiantdReveal Inserter k Tsoft JTAGZIEIRI 2 ¢ THAIOICEIDHTH EIAE
X soft JITAG 754 BF(FE—BANKA#ERL. TCKIZVOVIANBFAREETDNERD

mMACNIcA



3. sysIO BANKES;E
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3.1 BANK#&HX

mBANKERK DI E
CertusPro-NX(EBANKO~7®DsysIO BANK TSN TWVET
*BANKO. 1. 2. 6. 7T(&1.0V~3.3VDSingle-Ended I0%ZYR—MLTWET
*BANK3. 4. 5T(dStatictDynamic®Terminationh'&b. Differential IOY°DDR Memory IFZHR—NLTVET

*BANK3. 4. 5T(EVREFZRBLTHED. EUBANKT2DDERBLANILOASINEIGETT -
*BANKO. 1. 2. 6. 7T(dHot Socket(cxfi&L. BANK3. 4, 5TIFIEXIETY N

@

=

:

)

=

=] m
o
El

[n]

F4

=] m

{slo1mn
151T438A
[E4-ZEFTY
(tlonoA
(4114340
[arEEET
(£loDaa
(E)T4380
{Elz438A

Figure 2.27. sys|/O Banking
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3.2 BANK&®MDI/O Standard

m&1/0 Standard& X iGBANKZEESD

Single—Ended I/0O Standards

INPUT OUTPUT Bi—Directional

LVTTL33 BANK 0, 1,2,6,7 | BANKO,1,2,6,7 BANK O, 1,2, 6,7

LVCMOS33 BANK 0, 1,2,6,7 | BANKO,1,2,6,7 BANK 0, 1,2, 6, 7

LVCMOS25 BANK O, 1,2,6,7 | BANKO,1,2,6,7 BANK O, 1,2, 6, 7

LVCMOS18 BANK 0, 1,2, 6,7 | BANKO, 1,2, 6,7 BANK0,1,2,6,7 Differential [/O Standards

LVCMOS15 BANK 0, 1,2,6,7 | BANKO,1,2,6,7 BANK 0, 1,2, 6, 7 INPUT OUTPUT Bi-Directional

LVCMOS12 BANKO,1,2,6,7 | BANKO, 1,2, 6,7 BANK O, 1, 2, 6, 7 HTSL15D _ Class I BANK 3,4, 5 BANK 3, 4, 5 BANK 3, 4.5

LVCMOS10 BANK O, 1,2, 6, 7 - - LVTTL33D - BANKO, 1,2, 6, -

LVCMOS18H BANK 3, 4, 5 BANK 3, 4, 5 BANK 3.4, 5 e - TR -

~ERE BANKS.45 | BANK3 45 | BANKS.45 SSTLsD Class T.T | oANKG 45 | oawoas | BAKILS
s i s SSTL135D _Class I ,II BANK 3,4, 5 BANK 3, 4,5 BANK 3, 4, 5

LVCMOS10H BANK 3,4, 5 BANK 3,4, 5 BANK 3,4, 5 ENNEL BANK 3. 4.5 BANK 3 4.5 BANK 3 45

LVCMOS10R BANK 3,4, 5 - BANK 3, 4,5 LVDS BANK 3, 4, 5 BANK 3, 4, 5 BANK 3, 4, 5

*Output/LLVCMOS10H LVDSE _ BANK O, 1, 2, 6. _

HTSL15 _Class I BANK 3,4, 5 BANK 3,4, 5 BANK 3,4, 5 SUBLVDS BANK3. 4.5 - -

SSTL15 _Class I, I BANK 3, 4, 5 BANK 3,4, 5 BANK 3, 4, 5 SUBLVDSE Z BANK 0, 1, 2. 6, _

SSTL135 _Class I ,II BANK 3,4, 5 BANK 3,4, 5 BANK 3,4, 5 SUBLVDSEH - BANK 3,4, 5 -

HSUL12 BANK 3, 4, 5 BANK 3, 4, 5 BANK 3, 4,5 SLVS BANK 3,4, 5 BANK 3, 4, 5 -

LVSTL _Class1,I BANK 3,4,5 BANK 3,4,5 BANK 3, 4,5 MIPI D-PHY BANK 3,4, 5 BANK 3,4, 5 BANK 3, 4,5

MIPI D-PHY LP mode BANK 3,4, 5 BANK 3,4, 5 - LVSTLD _ClassI,II BANK 3,4, 5 BANK 3,4, 5 BANK 3,4, 5

MIPI D-PHY(Zuser logicZ{#EAUZSoft D-PHYZ#ELF T,

mMACNIcA




3.3 Mixed Voltage Mode

P VCCIOE£E A SIB]EERI/O StandardFés
.+ VCC, VCCAUX, VCCIOD3EFE#ABEICENZBANKFLL T D@ENMixed VoltagelTxt iU TWET

- BERERIZIBSELEEUI/ODHysteresisBLEBEBNICEDIHHDET

mMACNIcA

Wide Range Input Buffers (BANKO, 1, 2, 6, 7)

VCCIO LvCMOS10 | LVCMOS12 | LVCMOS15 | LVCMOS18 |LVCMOS25 |[LVCMOS33
1.2 v/ v/ v/
1.5 v/ v/ v/ v
1.8 v/ v/ v/ v/
2.5 v/ v/ v/ v/ v/
3.3 v v v v v v
High Performance Input Buffers (BANK3, 4, 5)
VCCIO LVCMOS10H [ LVCMOS12H | LVCMOS15H | LVCMOS18H
1.0 v/
1.2 v/ v/
1.5 v/ v/ v/
1.8 v v v v




4, ZEMSSEIE
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4.1 LVDSOD;FEEIR

BMLVDSAHNDFEEIA
« LVDSOANNYIFPIE Vecaux = 1.8V (CEOTEMEL. BANK3. 4. 5 THIR—N (Vol MMEBEZIEHL TLWTELVDSO AN (AT EE

«  BANK3. 4. 5(CBVVTIRTOEIMARTREICTOISYTIL (ON/OFFBIEE) 73100QA F#&im% N

ELVDSEHDFEEIE
«  LVDSOHFN\YI7E Voo = 1.8V (CEOTEIEL. BANK3. 4. 5 THR—b GZHBANKICHIAINSEE G ARNICL.8VICRBHT
SFEEEW)

«  BANK3. 4. 5TTRUE LVDSHE N Z(ER I BB SEIMIHERIIMBEHDEEA

BLVDSAHEHOHEDFESIE
o EARATRI0EFIEBRTZEIR (TAINTrue_. CIHN*Complementary)

ex) “True_OF_PL3B"&"Comp_OF_PL3A"HAXY

o EBLVDSANELTROIEE . WEBPUll-uphMERICRSRUVHEREAS - T IVHIIMNB LSBT TVT -3 DigE(C(E:
Floating B5LEDIZHINEBTOYURNAET T, T/ IREEL T Vi DT /A ARISERIFENTEDEIH
Vinp ZBZDEIBOZEEN A XZIEIEL S —INEZAYF I PRIERE, T/\1 AN TRIREZ SIS I A RE N HDET .

mMACNIcA



4.2 LVDS Emulatei D EEIA

B LVDS Emulate (LVDSE) HAODFEEEIR
 LVDSE[FHFDHFTR— N, BEARE(CHMTHHETTZERITDTE TR CLVDSIE NZITITEN' BT AE
. BANKO. 1. 2. 6, 7TVcqg = 2.5VTHR—h
o FATII0EFMTEIRTZEIR (TAIN True. CIN'Complementary)
ex) “True_OF_PB26B"¢“Comp_OF_PB26A"H R

AMT (RS
f RS = 1580 \

I
|
I
(£1%) |
v [ ]

|
VCOO =25V (5%) |
|
|
3
Wavoss | RS=1400 RS=1000
veao=25v(s% | (£1%) [£1%)
| RS=1580
|
.
Ll.l
|

(+1%)

< AT — [ ]
I Transmission line, fo = 100 O differential :
OM-chip | OFF-chip _ _ OM-chip | OFF-chip

LVOMOS525

-~
A

| - N |
Figure 3.2. LVDS25E Output Termination Example
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4.3 subLVDSODF=EIR

M subLVDS AN DEEEIA

«  LVDSOAFINYTIT(E Veeauy = 1.8V [CESTEMEL, BANK3, 4, 5 THR— (Voo MEBEZIEHELTOTS
LVDSDAJ3($E]HE

« BANK3. 4, 5[CBVWTIRTOEERTEICTOISYTIL (ON/OFFEIEE) 12100QA F3#&im% s
EsubLVDSH HDFEEIA

*  subLVDSHA(IEMR EICHMI IHEINEERT. Veeo = 1.8V ([CLOTEIME

Bank 0, Bank 1, Bank 2, Bank 6, Bank 7TI(&. "subLVDSE".

Bank 3, Bank 4, and Bank 5T(Z “subLVDSEH"” TH7hR

— k&N LVCMOS18H/\WI7 (4 {E
BWsubLVDS A ADFESEIE

71\4—‘“/71:&}}-[1 PGB Traces, Cnnectors or Cables

4 B\ =50 T
Re= 267 041%
Ay +

Rp=121Q41% 2

EAIBI0Fw I =EIR7ZEIR (TRINTrue_. Cll*Complementary)

ex) “True_OF _PB36B"¢“Comp_OF PB36A"HXT

100 O diferential RTj=1000£1%< Sub-LVDS Recevier
W _
\ Rs=267041% )
T zm=s0 1

—

Onchp | Offchip

Onechip | Off-chip

Figure 3.4. SubLVDS Output Interface
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4.4 GDDR (Generic DDR) LY A%~ 1/2

B GDDR (Generic DDR) LS 24% #3550 X BE1E
« X1 (1:2) X2 (1:4) ,X4 (1:8) . X5 (1:10) ,X71 (1:7) O.Z#%GDDR (J\-R¥/0O) THR-rENTLET

X ASRNESVUNSZE L, BARGNSIVEHZITVET
« IFZLVDS (&) tUTERAINSHEEBANK 3, 4, 5OHXFIHELTVET
XAEATRI0E T EIRVZHEIRTINENDDET (THINTrue, CAIN'Complementary)
« IFZLVCMOSE(UTERAZNSIZAIEFBANK 0, 1, 2, 6, 7OHMILLTVWET
o JOYIIEPCLKEATBA> T 2mBNHDES

mMACNIcA



4.4 GDDR (Generic DDR) LYZ% 1/2

B GDDR (Generic DDR) L2 24%ERAT 21550 FRE1E
« Data Sheets2&MGDDRX71 @ Input Requirement (CBALTIE. AT OLICEFFRBIEET S

° GDDRX71 (:BL\_CLZ\EE eye F,'ﬁl:llj,(\/ I\‘Ij(j:\ 1/2 UI &Eétbt tRPBi_DVA (nS)&U tRPBi_DVE (ns)?ﬁ”%l,Z‘gb“@Di@_

Video DDRX71 Inputs/Outputs with Clock and Data Aligned at Pin (GDDRX71_RX.ECLK) using PLL Clock Input — Figure 3.12 and
Figure 3.13
Input Valid Bit "i" switch — 0.264 — 0.264 - 0.300 ul
tresi_pva from CLK Rising Edge ("i" = i
0to 6, 0 aligns with CLK) - -0.250 —  J|-0.25 — [ -0.249) ns+{¥a+i)xUl
Input Hold Bit "i" switch 0.761 - 0.761 — | 0.700 - ul
Tresi_ove from CLK Rising Edge ("i" = -
0to 6, 0 aligns with CLK) 0.276 - 0.276 — 0.249 — ns+(¥a+i)xUl
Bit 0 Bit 1 Biti
12Ul 12Ul
CLK (in) f 10 \\
. RPBi_DVE
Creei_DvA[*] -
s | ‘e |
' tHDo i
tsui
tHo_i
Figure 3.12. Receiver DDRX71_RX Waveforms

[ ]
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5. A4 -3 &

[ ]
MACNICA © Macnica, Inc. 2023/3/28 31



N I S, o
5.1 3>749L—-33>F—FEIE
B Master SPI Modes
+ SPI Flash MemorytBIE#EH L. 1240 —>23>%iTVWET,
o AEYEDT—HNR(L, Serial/Dual/Quad®3DHSiEIRBIEE T, Bx K 150MHzORE (LT IHRIAET T,

BEDOI>T191—23>7—H%SPI Flash(TA&HAL. J— 927554 LT O3fEENHNET
+ Dual boot/Multi boot/Ping-Pong boot

m Slave SPI Mode
«  CPUSHNASSPI#RHTIERL. IV RCEDIYTTL—230%TVET,

«  FT—A)R(L, Serial/Dual/Quad®3Dh5&IREJEET. TRA1S50MHzDRE (LT ISEIEET Y,

m Slave I2C/I3C Mode
o CPUEMAI2C/I3CHEATIESL. IV RCEDI> (T —2a0%T70W\F D,

B JTAG Mode
o JTAGR—MENULTI>VI1IL—330%1T75E—RTY,

[ ]
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5.2 17490 —33>F—R&ERAZE 1/2
BI040 -3 F— ROEIRAEHSEHUET .
B Master SPI

«  FI\AREE. Master SPI PortldT J4)L hTenablelCB>TWET,
«  J1—-Y—FE—RTMaster SPI Portz#fiFd 31z6blC(d. Radiant®Constraint Editor(CTMaster_spi_portlcSERIAL,DUAL,QUADDWINHEETELE T .

m Slave SPI

« FIAZEEFE. PROGRAMNZLICIRIEFL. Slave SPI portdSCSN% R54JU. Activation key(Table 6.4.) ZMasterfllh> AHLFET,

o 774N —ME(FPROGRAMNIELIRFF THBHAReleasel TEEBLEEAN, IROPROGRAMN®DFalling edge Tr7I74R—23>d)zyhenExd

«  I1—-Y—E—RTSlave SPI PortZz##iFd 3/(C(E. Radiantd®Constraint Editor(CTSlave_spi_port(CSERIAL, DUAL,QUADDOWINHZERTELE T

Table 6.4. Slave 5PI Configuration Port Activation Key
Slave Port/ Activation Key Slave Configuration Port Activation Key
Slave SPI Port Dummy Bytes* 32"HAACEFA8A
Note : The number of dummy bytes should be at least 1 only last shifted in 32 bits matters.

[ ]
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5.2 Y749 —33>E— R&EIRAE 2/2

B2 I —23>F— ROEIRSEZERHLUET .

m Slave I2C/13C

o FTNAZEEENE. PROGRAMNZLIZIRIEFL. Activation key(Table 6.8)%Masterfllh'5Slave address(CWriteLEd .

o PI74N—NE(FPROGRAMNELIRFF THHAReleaseL THRBLEE AN, IROPROGRAMNODFalling edgeTr7I7/ =23 dyhanxd

«  1-Y—-E—RTSlave 12C/13C portZz#HFd 3zslC(d. RadiantdConstraint Editor(CTSlave_i2ci3c_port(c
SERIAL,DUAL,QUADDWINHVEERTELE T,

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'HAACEFA8A
¥Note : The slave 12C/I13C address could be either 7 bits or 10 bits address

B JTAG
o JTAGERHETOIYI1IL—330%173884(E. ITAG_ENABLE pinZHICRSATITIMEBNHDET
« JTAG_ENABLE pinh*HICRSATESNHREETI(E. JTAG port TOI>I1JL—ash BB canEd

o
MACNICA © Macnica, Inc. 2023/3/28



5.3 12719 —33>E—RICEIFBEBEY
B2 T1JL =23 F—RPICERATIE L T2 T4 FRORERPUIREEEL T OBN T,
BE O~ K ETOIMIITI YT 9 ARRE DR RICBEIL Tl OB TR,

mMACNIcA

EYE d>749th I>749L—-33>E—F
PIEBPulRAR JTAG MSPI SSPI I12C/13C
JTAG_EN DOWN 1'bl 1'bx 1'b0 1'b0
PROGRAMN up 1'b0 1'bl 1'b0 1'b0
INITN up INITN
DONE up DONE
MCLK UP/DOWN - MCLK - -
MCSN up - MCSN - -
MOSI/MDO up - MOSI/DO0 - -
MISO/MD1 up - MISO/D1 - -
MD2 up - D2 - -
MD3 upP - D3 - -
MCSNO/MSDO up - MCSNO/MSDO - -
TCK/SCLK upP TCK - SCLK -
TMS/SCSN up T™MS - SCSN -
TDI1/SI/SDO up TDI - MOSI/DO0 -
TDO/SO/SD1 up TDO - MISO/D1 -
SD2/SCL upP - - D2 SCL
SD3/SDA up - - D3 SDA

XMCLKONE Sy, AI>(E > hO—IL I 2HIDFHTE (CPOL) TEERIEETY

S (ELatticett TN-02099-1-0-CrossLink-NX-sysCONFIG-Usage-Guidez CHEER F &0\,

© Macnica, Inc.
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5.4 REY-I LDEGE 1/4

20490 -3 BEEE > D% EP, Boot modeMi&iRAE(E. BIFY—J)LRadiant L T{TL\FE T,

Radiant®Device Constraint Editor®Global¥J Te&ERIGERIBER(CDVWTERALE,

7Y Stert Page

MACNICA

)

S |al & |=

Qv Find Text...
S Ports
¥ Instances

Y~ Filter

MASTER_SPLPORT
SLAVE_12CI3C_PORT
JTAG_PORT

DONE_PORT

INITN_PORT
PROGRAMN_PORT
BACKGROUND_RECONFIG
DONE_EX

DONE_OD

MCCLK_FREQ

TRANSFR
CONFIG_IOVOLTAGE
CONFIG_IDSLEW
CONFIG_SECURE
WAKE_UP
COMPRESS_CONFIG
EARLY_JO_RELEASE
800TMODE

v UserCode

UserCade Format

UserCode

Unique Id
+ Derating

» Bank VCCIO
Fort Fin Global

S50

Reports ["] Device Constraint Editor *
Name z Value
Junction Temperature(T)(C) 3
Voltage (V) 0.950000
v SysConfig

SLAVE_SPI_PORT DISABLE

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

© Macnica, Inc.
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5.4 AEY-ILD3

SLAVE_SPI_PORT

MASTER_SPI_PORT

SLAVE_I2CI3C_PORT

JTAG_PORT

DONE_PORT
INITN_PORT

PROGRAMN_PORT

mMACNIcA

DISABLE (Default)
SERIAL

DUAL

QUAD

DISABLE (Default)
SERIAL

DUAL

QUAD

DISABLE (Default)
ENABLE

DISABLE
ENABLE (Default)

DISABLE
ENABLE (Default)

DISABLE
ENABLE (Default)

DISABLE
ENABLE (Default)

— ]
SIE

2/4

AE

SERIAL/DUAL/QUADICRTEURGE . - —FE—RCHBLTH. HaxE> (SCLK, SCSN, SI1/SDO,
SO/SD1, SD2, SD3) h'preservedin¥d,

Slave SPI Mode T I L —3a & ToBNEERTEL T HERLFT (HREU(CA-T—(E8%28R
EE3 754> L TUEITE =B Te8)

SERIAL/DUAL/QUADICERELREE. - —FE—RICBVTE. H5%E> (MCLK, MCSN,
MOSI/MDO, MISO/MD1, MD2, MD3) h'preservean£d.

Master SPI ModeTI> I L —3a & TR EREL THTEA#HERLET (HHREV(IC1-Y—E5%
BERETT7HA U TUFEITEZMST=8)

F1z. JTAG to SPIE—RTFlashAZIAHEITIBORENNETI

ENABLE(GREURIGE. 1-H—FE—RCHBLTH. x> (SD2/SCL, SD3/SDA) hHpreservedi
9.

Slave 12C/I13C modeTI>I4J L —3a #iTIBREERTELTH LA HERLFT (HREV([CI1-T—1=
SEERIEI 7Y L TUESEERLCTSH)

ENABLEISGRELUIEE . 1P —E—RCHBVTH, HZE> (TCK, TMS, TDI, TDO) Hpreservezil

E

127490 —23>F—NCBN5 T EAKCENABLECGRTEL THLEEHERLET
(DISABLE(CFEEUISZE THO Th. JTAG_ENEAMBTIL 7Y T $BZET . ITAGHR— M'DISABLED

FHETHOTHITAGR— MIFAE> L TRDNEY)

ENABLEISREULBS . 1—H—F—RCHLTH, DONEE > H'preservednzd,
DONEEY(@I>T4JL—23> 58 T BT BIES TID T,
ENABLE(GERTEU TIRCCEAHER VW LET .

ENABLEICERELURS S 1—Y—FE—RICBLTE. INITNE> Hipreservezn£d,
INITN(&. 2490 —33>I5—=BRIUED. AEBNSLURIFTBE TS T L —SaVBtRI( %
HIEHTBENTEBRES TINDT. ENABLEICERTEL THLCEZHEREVELETD,

ENABLE(CGEREURIGE . 1-H—F—RCHLTH. PROGRAMNE > hipreservedn£d,
PROGRAMN(ZE, 1—H—FE—RNSEIZI(IL -3 % T3 ENRIRERMED TY . 7/ WK IBET
DT, ENABLEICERTEL THLCEEHEEVLETD,



5.4 BA5EY— )V L ORE 3/4

BACKGROUND_RECONFIG OFF (Default)
ON
SRAM_EBR
SRAM_ONLY

DONE_EX OFF (Default)
ON
DONE_OD ON (Default)

OFF

3.5 (Default)
7.0/14.1/28.1/56.2/90/112.5/150

ON (Default)
OFF

MCLK_Frequency

TRANSFR

mMACNIcA

AE

BIYI49L—2avks(C. 1-0—-0>vIC L3 FaikimUIizEE. /\WII 30> RTIVI4IL—23 863
E—RzTransparent7JAE—REFUET , ZDE— REREL. ESAOABZRELEFT .
OFF--- 0> J4J 58 T £ T1—HOSvI(EEIELIRL
ON ---1-HOSv/zEESEeE®. SRAM. EBR. IPOEEAH0JHE
SRAM_EBR:--1-HOSw/%8i{FEHzEE. SRAM, EBROEZAHT]HE
SRAM_ONLY:-- 1-HOJw/zgEaBleE®. SRAMOEESIAHATHE

SEBESHBWake upF(Z> )% HITHTBbIERUET .
BE. DT —2aon5E T I3 TINAAREBDDoNe bith HERDE T,
OFF---Done bith'HERDTAE(C, FMERHIFEIIC L ZDONEE > DIRREICRINS T, T/\1 Zh Wake upLES
ON-::-Done bith'HERDAL(T. SMEBHIFNICLO>TDONEE S HLICRIFEN TS5 &(FWake uptEd', H
([CRSATEN3EWake upLES
B BIBOWAKE UPZELICRETECMENHDE T

DONEE>#A—-T> RLA D DEECLET

IMFFSPI Flashh51> 7403 2 E0I0vIEiRE % RELETD .
fBE(E+10%TY,

TransFRI&BEDFEEZLE T

2023/3/28 38
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5.4 BIFEY— )L L DRE 4/4

CONFIG_IOVOLTAGE

CONFIG_IOSLEW

CONFIG_SECURE

WAKE UP

COMPRESS_CONFIG
EARLY_IO_RELEASE

BOOTMODE

mMACNIcA

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

SLOW (Default)
MEDIUM
FAST

OFF (Default)
ON

ENABLE_DONE_SYNC (Default)
DISABLE_DONE_SYNC

OFF (Default)
ON

OFF (Default)
ON

DUAL (Default)
SINGLE
NONE

AE

1T BAEE O NFE I Dbank0, 1OBFEZRELFT

>4 BHEE > DSlew RatexZE TEF9, EIREDEVCRIEIOES I 3TENTIEETY .

OND#ZE, sysCONFIGITAGR—MMSOU— RN ZBFEES

ENABLE_DONE_SYNC:--#ZBDONEE > EHAL TT A REBIL & T . COATS > EBIRT BIBE(E.
DONE_EX%ZONICI2mEN®HDET .
DISABLE_DONE_SYNC::-4}EBDONEE > ¢ EIHAL & A. DONE_EX%ZOFFICI 2 ENBNET

[EfEUTBitstream I V4R S DN ESMEIRLE T .
Bank1,2,6,7MDI/0(CRIUTEARLY_IO_RELEASEZ{TOMMEIRLES

Dual- 7177 —MERITUEYT . kUGS TET N A& 2T —ILT > T — MA-SHIEGEH
NE9,

SINGLE:--3 >4 J— M RITUET, kEUISE. T/\MRERTDT S AREECRDET
NONE::-Master SPITDJ - hTRRVWSE(TRIRLEY . Slaved>I1J L —3a iR—NCTI> T4J2N 3T
EEFEET,



5.5 A>J«4J0L—>3>7J0—- 1/4

Power UP
VCC =067 V=074
VCCAUX > 1.45V =161V
WCCI00 = 0,95V - 1.05 V
WCCIO1> 095V = 1.05 W

Power not stable

1. Power UP

TR FORAEHBITES, Power On ResethhhDEd

< N j} . Vcc  >0.73V-0.83V
e Vccaux >1.34V-1.62V

Imnallzanon Completed

Release Driving
INITN LOW

e VccioO >0.89V-1.05V
e Vcciol >0.89V-1.05V

INITN pin LOW
Wiait for INITN
Going HIGH
Device Refresh Configuration ERROR
rite SRAM Memory INITN=LOW

t
IIcnnfguranonaatarecewed — "N —————

Vee/Veao/Vecaux f
Device Refresh >
Wake up
INITN \ \ ||l \ l\

S

Figure 5.2. Configuration from Power-On-Reset Timing
Device Refrash >
User Mode

EM

I

|
|

Figure 5.1. Master Port Configuration Flow

[ ]
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5.5 1>749L—-3>3>70-

Power UP
VCC =067 V=074
VCCAUX > 1.45V =161V
WCCI00 = 0,95V - 1.05 V
WCCIO1> 095V = 1.05 W

Power not stable

INITN and DONE
Driven Low

- i Initialization
Not Done
Initialization

Initialization Completed

INITM pin LOW
Wiait for INITN
Going HIGH

Device Refresh ERROR

II Fg ration data received

Device Refresh
A

DONE Released
Device Refresh
User Mode

Figure 5.1. Master Port Configuration Flow

MACNIcA

2/4
2 . Initialization

Power on reset[@li&(c&D. INITNEDONEA Low(C RS1TENT4&.
7 N4 A(&Initiarization2F— MCAD, £TOSRAMTEIIN WIEMEENF T,
TREHETIEENZE T, YIEALIREZREE T,
o tINILEFRIERE
+  PROGRAMNEHF/1T7H—k
« INITNE>h¥hEBMaster(c & 78 — RN TR
tINITLOHAR]. FPGARNDE THOSRAMGEIEN I 7ENET,
FEMENTE TI2E. INITNZU) =AU IMFIHEIUCEDHICTIL 7y TaNE T,

=k tINITI.

Vee/Veciof/Vecaux f
INITN \ '\ '|l \ l\

DONE \;\h'll

Figure 5.2. Configuration from Power-On-Reset Timing

© Macnica, Inc. 2023/3/28
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5.5 1>749L—-3>3>70-

Power UP
VCC =067 V=074
VCCAUX > 1.45V =161V
WCCI00 = 0,95V - 1.05 V
WCCIO1> 095V = 1.05 W

Power not stable

INITN and DONE
Driven Low

Initialization
Not Done
Initialization

Initialization Completed

Release Driving
INITN LOW

INITM pin LOW
Wiait for INITN
Going HIGH
Device Refresh ERROR
Configuration INITN=LOW

Write SRAM Memary

-

II cnnfguratlon data received

Device Refresh
Wake up

DONE Released
Device Refrash >

-

Figure 5.1. Master Port Configuration Flow

MACNIcA

3/4

3 . Configuration

FEAMEN'TE T SMBHEFUCKDINITNAHIC RS> T4 L — 23> hBIELES .
ZOBDIZIT1TL =3BV TIT-HREVREINITNGBELCRS/IENET,
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5.5 >4 —>3>J0— 4/4

Power UP
VCC =067 V=074
VCCAUX > 1.45V =161V
WCCI00 = 0,95V - 1.05 V
WCCIO1> 095V = 1.05 W

12049 —23F— B 1—H—FE—RAOBITAT—ITY,
FIAZANITRTOI T4 —33> T —9%2{ET DL, NEBDONE status bitz 78— K.

4.< R OHEEETLES

Intislzation Completed * Global Set/Reset (GSR)
7H—hraN3&, IATDI/O FF, FF, LUT, 98IRAM, EBRH'Set/ResetanNFxd

Power not stable

4 . Wake Up

et for T T gin LW + Global Output Enable (GOE)
C“ j PH—NENBE. [/ODHI-ZREFEAE T U, T0J5LENT]/OMREELRDET,
T T . + Global Write Enable (GWE)
'4( - 7H—hEN3E. RAMOSYIOWrite Enable&E5ICLET

GWET (7Y —MIREFIBHIET, BEREHRAMYY —RDOMHEEHEFT .

= > External DONE

DONEE>%—ZU. > T(HL -3 0% T RUET .

Device Refresh
User Mode

Figure 5.1. Master Port Configuration Flow
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#i® Wake UplcHSl73DONEE > DESHCEALT

DONEE>D#E)(L. RadiantdGlobal Preferencelc$l}dWake UpDREICLHITEDDFET,

ENABLE_DONE_SYNC (F7A)L~) A
~-DONEE N 7H—RLTHBWake up>—4—> ABHA e
AL SET/RESET T

Internal SMCLK

DISABLE_DONE_SYNC
GLOBAL SET/RESET
" GSR, GOE, GWDIS?&(:DON EE)b{}vﬂ-_ |\ GLOBAL WRITE DISABLE

TO T1 T2 T3

o
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5.6 [AIi&#H : Master SPI Serial

Vccio0 Vcciol *2
Hard JTAGRE>
CertusPro-NX
SPI Serial Flash -
MENN o oo
1 TCK |« O TCK
L4 MCLK ™S [ o s
TDI ™ ¢ | TDI
TDO ¢ " TDO
MOSI/MDO T|
» MISO/MD1 JTAG_EN — 777
MCSN Vccio0
PROGRAMN ——
B arom ]; INITN 5 SRF LD
i 1kohm DONE O > or Test Port
o *
JP *3
| =J 2.2kohm
B 330hm

*1 MCLKZ EIR(CERE LTz D, Slew RateZ Fast(CESTE UIciZE (&, 33045 > E>JiRfiEiEA L.
BCA—IN—>a— N7 =2 10— BN EEZSHERIZEV

*2 JTAG Port(d42BFlash/ \DEZIAH KU DebughF (CHB LD E I DT I HREL TLIEEL)

*3 PROGRAMN (FFHEBD SLoWNRIF TE B L SIPFZE L T TZSLY

mMACNIcA



5.6

o]i&{5l : Master SPI Dual

Vccio0

Vcciol

*2

Hard JTAGEE>

CertusPro-NX
SPI Dual Flash -
MENN oo
TCK |« L 3 TCK
SCLK MCLK TMS [« o ™S
TDI [ ® TDI
> TDO ® P>
SI/S100 > MOSI/MDO D0
- L
S0O/SIO1 > MISO/MD1 JTAG_EN — V//4
CS# MCSN Vccio0
PROGRAMN —=—
. 4.7kohm INET s
M ikohm DONE ® >
o *
JP *3
\=J 2.2kohm
B 330hm

27 Ll
or Test Port

*1 MCLKZ EIR(CERE LTz D, Slew RateZ Fast(CESTE UIciZE (&, 33045 > E>JiRfiEiEA L.

BCA—IN—>a— N7 =2 10— BN EEZSHERIZEV
*2 JTAG Port(d42BFlash/ \DEZIAH KU DebughF (CHB LD E I DT I HREL TLIEEL)
*3 PROGRAMN (FFHEBD SLoWNRIF TE B L SIPFZE L T TZSLY

mMACNIcA



5.6 [B12&HI : Master SPI Quad

. 4.7kohm
. 1kohm
\=J 2.2kohm

B 330tm

mMACNIcA

*1 MCLKZE BiE|

SPI Quad Flash

SCLK

SI/SI0O0

SO/SI0o1

W#/SI02

\ 4

\ 4

\ 4

\ 4

— ==

CaxE

L7zD. Slew RateZzFastl
BCA—IN—>a— N7 =2 10— BN EEZSHERIZEV

*2 JTAG Port(d42BFlash/ \DEZIAH KU DebughF (CHB LD E I DT I HREL TLIEEL)

*3 PROGRAMNI(ZFHEBD SLowMRIF TED L DIPFEZFRE L T IZEL)

CertusPro-NX

MCLK

MOSI/MDO

MISO/MD1
MD2

MD3
MCSN

TCK

T™S
TDI
TDO

JTAG_EN

PROGRAMN
INITN
DONE

A

Cax E

Vcciol *2
Hard JTAGEE>
Vcecj
. . . GND— GND
< L TCK
i Py ‘ ™S
® > TDI
| TDO
‘T - S |
Vccio0
— o—
> S AT I
T » or Test Port
O 3p=3

UIEis&(E, 3309 > E>JiRfiaiEA U,
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5.6 [@EiEH : Slave SPI

Vccj Vcciol
GND GND Vcciox *2
. TCK Soft JTAGRE>
Hard JTAGREY> | 1po CertusPro-NX
TDI Vcciol veej
™S — [4 . GND— GND
TCK (userlO) |« O TCK
TMS (userIO) <« ‘ T™MS
CPU / Processor TDI (userIO) [« ® — o1
TDO (userIO) ¢ > 0o
TCK/SCLK T|
TDO/SO Y/
TDI/SI
TMS/SCSN Vcciol
. 4.7kohm f
JTAG_EN x4
B iohm PROGRAMN »
INITN
\=J 2.2kohm DONE
B 330hm V//4

*1 MCLKZ EIR(CERE LTz D, Slew RateZ Fast(CESTE UIciZE (&, 33045 > E>JiRfiEiEA L.
BCA—IN—>a— N7 =2 10— BN EEZSHERIZEV

*2 DebugFEi& & U Tsoft JTAG PortZs% T2 KD (CLTLZE0N

*3 PROGRAMN (FFHEBD SLowNERIF TE B L SIPFZEE L T TSN

. *AJTAGO> T4 JL—23>%Z 3 d5a(JIPETIL7Y TAICHEGE TE DL DICLTIZEL
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5.6 [EigH : Slave I2C/I3C

Vcciol Vcciol
CPU / Processor CertusPro-NX
Vcecj
K L1 M4 M &
TCK |« O TCK
TMS [< < ™S
TDI [ Py ® — DI
TDO »
» SCL | | e
‘T L
JTAG_EN — 777
SDA
Vccio0
. 4.7kohm T?E
B iohm L ¢ l » PROGRAMN
» INITN
J 2.2kohm ® DONE
Bl 1k~4.7kohm
I s=——mmm--- e "
1 5 )\ 2% iR a]

*1 Debugfi& & U Tsoft JTAG Port&E&IFD LS (C LTSS LY
*2 PROGRAMN (BN SLowNRIFCE D L DIPEFEZFHEBE L T 2SN

o
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5.7 2749 —33>57—994 X

Table 4.1. Maximum Configuration Bits

All Uncompressed SPI 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.
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6. Radiant ProgrammerzH\:E&A

[ ]
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6.1 Downloads—J')l

TIAZANDIY T1TL—23>F7=ADHI>0-RICETFEROUSB Downloads —JIV&ERLFT (%)

12C: SCL TDI/SI *
EEd
EEA
ISPEN/PROG
GND *
USB Download Cable - HW-USBN-2B JRIH(CFlywirer—J)LhMERS SN THD. ITAG/SPI/I2CHEI/F%
FRATERLSCRO>TVETD,
EARAIC(E2.54mm pitch®E > \yH%zZREWEIFNIEFlywirer—
I aigfim cEFd,

Radiant Programmerh (> Zh—JLeNfzPCEEAMRE % L2 — TV TiEHRLE T,

PCICERFAN AV AN TBIRENHDEFT . RSA/N—D1>AM-)LOEMICBILTIE. Lattice Radiant Software
Installation Guide®” Install and Uninstall Cable Drivers”MIB%ZS8EEE0\,
http://www.latticesemi.com/view document?document id=52751

______________________________________________________________________________________________________________________

| KSR — RICES TIZUSB Downloads —JILOBoxERE FlywireSBCsZ 4 3 38 MEEEIN TR 060D, Z0IEE . —ARIA
| Mini USB type-B & —J)L CEMRSPCRIZIEHLET |

]
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6.2 SRAMTRIBADEiAH 1/3

m Downloads —JJLETINA B DiEfT
SRAMFBIADEIZEEZEFAAHFITAG/SPI/I2C,I3COI/FaHR— R NLTVET,

Downloads —JILEF )\ ZARFENENAT ORDLIIHEHRLET .

CertusPRO-NX

CertusPRO-NX

CertusPRO-NX

TCK »| TCK SCK »| CCLK SCL > scL
™S > TMS SS > /Cs
HosT |1D! »| TDI HosT | MOSI > sI HOST |&RA »| SDA
PC | RESET »| ITAG_EN PC | RESET »| ProgN PC | RESET »| ProgN
PUELS) TDO Pilicle SO
ITAG I/FERES SPI I/FiERES 12CEE(213C I/ FERS
mMACNIcA

© Macnica, Inc.

2023/3/28 53




6.2 SRAMTRIADEZiAdH 2/3

B SRAM(IEF 4 ) falg(CIEEProgrammingd 33 & DAL —23>

1. Radiant®¥—JL/{-h5ProgrammerZicl
ﬂ . <n” = '; LG L L] .;_;_;_-_“ o qu\yg

= Noesr mm)

2. Device Family. Device. Operation. E&AHI7A Nz TE

e ::::__ﬁ________@_@%_%__! ___________ )iy
Enable Status Device Family : 5 Device o Operation
' [ bt
1 | LFCPNX 1 ILFCPNX-100 i i\ Fast Configuration
Device Family Device
LFCPRX v LFCPNX-100 v i
Generic JTAG Device !
LFMXO5 '
o i
LFD2NX —_ Pmeramm\u:ﬂmmns L L !
t:EEII: ENG ®1§FH 3_57} \’rz :l file: | e Demobit | ‘:<
iCE40 UltraPlus mIEIR oo St | !
SPI Serial Flash [ Password Protectian Options (Provide key fike if passward protect e
o e |
@ L FC P N X;&ﬁ*R 1 [N ]

MACNICA

Programmeric &}

®Device Operationz F(ZEEE

Target Memory:
Static Random Access Memory (SRAM)

Port Interface:
JTAG / Slave SPI / 12C / 13C Bridge H»53#iR

Access Mode: Direct Programming

Operation: Fast Configuration

@FBZALID AT IT7AI(*.bit)&5&E

G®O0KZIIYY
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6.2 SRAMTRIBINDFiAdH 3/3

B SRAM(IEF 4 ) falg(CIEEProgrammingd 33 & DAL —23>

3. Program DeV|ce7<i’]Uu’7LfC§3 HEIT

Y S XSEEEIA (2023F2A1R7)
PHE S B0 G 86! o B 12C I/F{EREs(IDevice Properties’4 704(CTI2C Slave Address

. L Dokn ) Ope DRENBIEETIN. UTFOF I MDSlave AddressE BERILVERE A
1 LFCPNX ;LFCPNX-100 Fast Configuration gb“@biq

I K & LFCPNX - LFCPNX-100 - Device Properties
Tools Heﬁ 7
= - ___ Device stion
L @ a:% ! gb V% i Tarezt Memery Static Randam ficcese Memory (SRAN) <
PR 0 b | Port Interface: 126 -
,,,,, Access Mode: Direct Programming -
ndor Device Fa . <Default®I2C Slave Address>

7bit addressing: 1000000
i et Pk e Ot Dereb 10bit addressing: 1111000000

[ Password Pratection Options (Pravide key file if passmord protection ensbled)

I2G/13C Interface Option

4 . Sta t u SD“DO n etja: D% g‘ﬁa}% T Use 120/13C interface of the Lattice Hil-USBN-28 download cable

I2G/13G Slave Address

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

[ ]
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6.3 FPGAZHT®OSPI FlashADEiA#H 1/3

m Downloads —J)LET /N4 A B D&

FPGAZAREUIZIMEIBSPI FlashAOEEAHFITAG/SPIND2DDI/FaH MR- TUVET,
Downloads —JILEFNA ARBBLUT /N1 RS SPI FlashfE(EZNZN T ORIOLSITHEFLE S .

CertusPRO-NX

CertusPRO-NX

TCK > TCK SCK » CCLK
TMS »| TMS SS »| /CS
HosT DL »| TDI HosT |MOSI > ST
RESET RESET
PC > > JTAGEN PC > »| ProgN y
TDO — MISO —
< TDO 0u=9 “ S0 88583
A A
vV VY VYVVY
Y N=0O Y N =O
3888 58583
SPI Flash SPI Flash
JTAG I/F{EFRRF SPI I/F{EMRF
o
MACNICA © Macnica, Inc. 2023/3/28

56



6.3 FPGAZHT®OSPI FlashADEiA#H 2/3

B FPGAZ#EEU THMEESPI FlashANE&AH T IS DAL —23>

1. Radiant®¥—JL/\—=h5ProgrammerzicE)

.....

2. Device Family. Device. Operation. EE81AHI7( I ZKTE

Enable Status .
LFCPNX

| LFCPNX-100 |

]
i

B — R

Device Family

LFCPNX ~

Generic ITAG Device
LFMXO5

LFD2NX

LIFCL
LIFCL_ENG
iCE40 UltraPlus
SPI Serial Flash

OLFCPNXZIEIR

MACNICA

Device

LFCPNX-100 ~

QOfERT3T/\1R%
IR

Erase,Program,Verify i

External SPI Flash Memary (SPI FLASH) ~ :
JTAGISPT ~ 11
Direct Proeramming ~ 1

Erase.Frogram Verify <!

®Device Operationz{ T (

—=u=s

caX e

Target Memory:

Port Interface:
JTAG2SPI h SSPI2SPI

External SPI Flash Memory (SPI Flash)

ZER

Access Mode: Direct Programming

Operation: Erase, Program, Verify

E

«— @FEZHABIDTATTrAI(*.bit) &

I Family: 5P Serial Flash ~
: zd :;:f";aar S OfEATBSPI FlashzigE
: Packag: 8-pin SOP P
A=t 14
s ek oy T[] —— @®)Load from File®HUwHIL TEEIA
Start address (Hex): 0=00000000 ~ . et
End address (Hex) 0=00220000 ~ aj.j}ﬁ/f) bﬁ’fx’&g;ﬂgﬁ
[ Turn off adcresses auto updating
[ Erase SPIpart on program or
[ 5ecure SPT flash eolden pattern sectors / @OK%OUWU
(======== '/
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6.3 FPGAZHT®OSPI FlashADEiA# 3/3

B FPGAZ#EEU THMEESPI FlashANE&AH T IS DAL —23>

3. Program Dewce’i’]Uu’JLfCE% HEIT

el L= IR R IR %e&f =

Enable Status Devu:e Family Device Operation
1 LFCPNX LFCPNX-100 { Fast Configuration
Uy
Tools  Help
. [
U
@
ndor Device Fa

X ARDESCPROGRAMNE XL CIumperiaEz %13 ThE, SPI
FlashAEEADER(E. Jumperzs3— U TPROGRAMNE > % LowlcL
THBUVARRET. "Program Device"z0wIL TEEAHZEITI DL

VCCIOO0

CertusProNX

4.7kQ

PROGRAMN

Jumper

E&SHAHFIIumperzsa— g3 ziEsE

ZHERELFET . BAHN T T UIEBIumperzOpen(CL TR0,

4 . Statush'DonetRDEZAHTT

MACNICA
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6.4 Feature ROWADEAH

m Downloads —J)LET )1 A B D5
Feature ROWADEIZEEZEZIAH(TIFITAG/SPI/I2C,I3COI/FatiR— N TWET,

Downloads —JILEF )\ ZARFENENAT ORDLIIHEHRLET .

CertusPRO-NX

CertusPRO-NX

CertusPRO-NX

TCK »| TCK SCK »| CCLK SCL > scL
™S > TMS SS > /Cs
HosT |1D! »| TDI HosT | MOSI > sI HOST |&RA »| SDA
PC | RESET »| ITAG_EN PC | RESET »| ProgN PC | RESET »| ProgN
PUELS) TDO Pilicle SO
ITAG I/FERES SPI I/FiERES 12CEE(213C I/ FERS
mMACNIcA
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6.4 Feature ROWADEAH

m Feature ROWADEIAHFES
Feature ROWADEBIAAHFER(I2:BDHDET,

i LFCPMX - LFCPNX-100 - Device Properties

Gieneral Device Information

Device Operation

Target Memary: Mon Volatile Configuration Memaory
Fort Interface: JTAG

Access Mode: Feature Fows Programming
Operatior: T

Program Feature Row
[] Passward Protection Optians (Provide key Update Feature Row

Fead Feature Fow
Frogram Control MV Register 1
Dizplay Contral NV Fegister |

Feature Row Programming Options

Feature Raw file { fea): |

[] Feature Row Lock Optians

. Lack Fabric Port Acceszs
Fead Lock Yikite Lock {Hard Lock?

MACNICA

Program Feature Row
Programming File UtilityZ2fE>T%&
Feature RowJ71 )L (*.fea)Zz{ERkL. TNZEZALFE

Update Feature Row
—EF /{1 ANBFeature RoWDABE %A U
EBRCEBUBNEESIADTFE

X Feature ROWADZEIAH(E0ne TimekZh
FIDOTTFERLZEW
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6.5 Program Feature RowWTODZ&AdH 1/3

B Feature RowJ71/JLDVERL - fREE
Feature ROWADEEADAIIC. Feature RowJ71)L(*.fea)Z/ER U THEMNENHDET,

Feature RowJ7qJL(ZRadiantTCertusPro-NXDI>I4J L —23> T4 )L (*.bit) 2K I BEEUIANIRICERMEINE T,

Feature RowJ71 )l ziRELZVES(E. Radiant ProgrammerhsFeature Row Editorz{ERAUEY

1. ProgrammerhsProgramming File UtilityZi#c&h

u Radiant Programmer - impl_1.xcf *

Programmmg File UtllltyE_EJJ

PSR ——

File Edit WView Run @ Tools Help

TP H S5 €3 GEl Deployment Tool

Enable Status Device Rowpload Dgbugger
1 Lattice Py (= W)

# Custom Flash Device...

0979

2. Programming File Utilityh*5Feature Row EditorZzic &)

,_'_/;' Programming File Utility
File Edit Command Lonfiguration _Windaw  Hel

@ Ej S_“ Feature Row Editor...

gﬂ Control Register0 Editor... !

“#» Control Register1 Editor.. q
Y2 |USERCODE Editor...

" Security and Persistent Fields Editor..

Feature Row Editorfc&h
200 =

(]
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6.5 Program Feature ROWTODE&AdH 2/3

3. Feature Row Editor CAEHRE - 1R1F @feadyA ) z2ERU THEC

Oy - . ;
=1
Device: ~ 'D 1 S

/ ® Feature Row - C/Users/11333/Documents/dev/ radiant/Object class/CPNX/RTL/jedi_object_count_vnv/impl_..
BF I\ A R&EHhKREIND @Readz/ys

| r
Device: ILFOPN}{—WD I ~ - Fead

- e =

- - -

Default 0

O LT . ©fEzfRELTSave HLL(E
e = Save AsTfead 7/ z{R1F

(]
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6.5 Program Feature RowTODZ&AdH 3/3

4. ProgrammerTFeature RoWDEEAH

Enable Status Device Family Device Operation

( \
LFCPNX LFCPNX-100 P Feature Ri 1 i
1 [ ! Program Feature Row : @97)b’]')‘y7

@Device OperationZ FI(CE%TE
Target Memory:
i e Non Volatile Configuration Memory

Device Operation. - - - o o cmm e e e ecemmmm—oooao <
’ \

fTarget Memory: Man Wolatile Gonfiguration Memory ~ P I
' r-f .
T— — = / ort Interface:

JTAG / Slave SPI / I2C/ I3C Bridge WS hh&iRiR

#: LFCPNX - LFCPNX-100 - Device Properties

1
1 Aocess Mode: Feature Rows Programming ~
]

\ Operation Program Feature Row 2 |

”””””””””””””””””””””””””””” ’ Access Mode: Feature Rows Programming

[] Passward Protection Options (Pravide key file if passward protection enabled)

Feature Row Programming Options operation: PI‘Og ram Featu re ROW

[ Feature Row Lock Options \ @%gﬂ‘t}l:eatu re ROWj}_)’f) I/( * .fea)&gﬁli

Read Lock. ihite Lock (e Lo Pt Foee=s

___—— @OK=%I)yI

===

5. Program DeviceZz/)yIUTEEAHEIT
Uyl

Tools ﬂelplﬁ
2 BEe 6. Statush'DonetRNEFAHTT
ndor Device Fa

o
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6.6 Update Feature RowTODEZAdH 1/2

1. ProgrammerTFeature RowDEEAH

Enable Status Device Family Device Operation
1 LFCPINX LFCPNX-100 :{ngram Feature Row E ®9j‘JLO|J\y9
Device OperationZ I FI(CETE
®: LFCPNX - LFCPNX-100 - Device Properties 7 -
Target Memory:
General || Devios Irformation Non Volatile Configuration Memory

Device Operation

:ar;gj‘:‘Mjmory j::\:o\atlle Ganfiguration Memary : ‘/ Port Interface: ‘
JTAG / Slave SPI / I2C/ I3C Bridge ®WIhh &R

ficcess Mode: [Feature Fos Progtamming .- vl
\

Operation :Updale Feature Rom BN )
**************************** Access Mode: Feature Rows Programming

[] Passwerd Protection Options (Frovide key file if password protection enabled)

Operation: Update Feature Row

—— QOKzII

2. Program Devicez/')y)

Uyl
Tools Helpﬁi
@RS
ndor ‘5&,‘:.3&‘

[ ]
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6.6 Update Feature RowTDEZAdH 2/2

3. 7/ ZNBFH LS Feature RoWDIBIRNI(> KO 4. LUT ORI an bl
RENBILH. ZBUIVEPTEIRELProgrammy> &4y’ Yesg7UyIUTREAHERNE

¥ Feature Row

=!': Confirm Overwrite Register

0 Do you want to overwrite the selected register?

Default

..............

ChipValue 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0

e (0)
e (1)
e (2)
e (28)

nnnnnnnnnnnnnnnnnnnnnnnnnnnnn
uuuuuuuuuuuuuuuuuuuuuuuuuuuuu

EEEEEIEEIEEEEERIEiiEEIEEiEii: 5. Statush'PASSERDESAHNTE T

Default 00 0|0

Custom
Custom
Custom
Custom

=)
S}
=)
=)

Ch\pV‘alueO00O0OOOOOOOOOO:OOOOOOOOOOOOOO

< >

L]
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6.7 Bik— MU TUW3455%Boot Mode

1.Dual Boot
SPI Flash

0x0 @

\

Config
FailLfzb

224957451322

Config Data £ Address

Primary Pattern 0x0

Golden Pattern Userh\E 2

Primary PatternTOI> J1J (LKL E(IC. BEIMIC
Golden PatternTOI>I1JL—33>%1T5

IL L LA LAY

2 .Ping-Pong Boot
SPI Flash
0x0 @

0x? @0

e
| al l

127497 -4542D
204957 —3EERIICIump TablexEE

5% EAddress

Jump Table 0x0
Primary Pattern Userh E &
Secondary Pattern Userh\E 2

Jump TableTEBEMNF—>%5EICA> T4 TSN ETEERS .
First Boot Pattern(C3gESNEI>T1JFT—HTIA> T4 U,
KEUSEAI. BENICES—H01>I4J7—9TI>T49
L—23>%475

3.Multi Boot
SPI Flash
0x0 O <€
0x? @
0x? ©)
ETHT

2 Config
Ox @ el
0x? ® 7
0ox?

I T4J7—HF3DNSHRA6DF TCER AL

Config Data 75 tAddress

Primary Pattern 0x0
Golden Pattern Userh\TE 2
Alternate Patterni~4 Usern\ &2

F9'Primary PatternT1>J1J%473.

Z0%. Programn® )L or Refreshd¥> ROFITHBHNIE.
Alternate PatternT®I1>J1/%473. (Alternate Pattern
([FERA4DETEEDIAE

WINHDFT—FTOI> IJ(CEREUIZSEERIICGolden
PatternTOI>I1JL—>3a>%1T5

&/ viaciiiea, tic. CLIUCLO O] 0 \WAW /]



6.7 Yik— U TVWB455%Boot Mode XFEm

% Radiant3.2. 1BEDY —)LZzERAL 0. ZNEEIOY —)LZzEs2iga. Eu<mesTI 7 1ILZERKT
ERVGENSDET)

X bitstream 7 7 1 JLDERKDIR. ITFDORID@ED ., RadiantdDStrategyi&ENS. "IP Evaluation”MiREZ
FalselC9 3 (FxwoZzMNT) mEMNGHDET, F/2ZDEE Chitstream T 7 1)L Z24ERL T B (C(FRadiant
DBEESA T ANMMEBERDEITDTTERELSIZEL,

. Lattice Radiant Software - Reports

File Edit View Project Tools Window Help

~ = =
a~ I Eﬂ LI & G Description:
Process all + | Default
> Synthesize Design | Map Dezign | e Synthesize Design Name Type Value
L= Constraint Propagatl | vand Line Options | Text
Q-+ Find Text ,_‘s’mpl'ﬁ’pm Enable Early 10 Wakeup |T/F
LSE
- Enable Timing Check | T/F
= [=] Post-Synthesis
— [
 [E test Post-Synthesis Timir
=) Map D Output Format List Bt FileMinary)
Lo - lap Design
3 Lreenx-100-8BBGABAC Register Inaliation | /5

[=] Map Timing Analysic
< Strategies

= [=] Place & Route Design

= —
==| Area Place & Route Timin

=] Timing

= imy\1 (Lattice LSE)

FTwvo=EHNT

nput Files
s sourcefimpl_1/top.v

‘hen enabled, 2 bitstream will be eenerated for evaluation purposes when an [P license is not

found, but will be limited to & maximum of four hours before the device resets itzelf. ithen

ﬂ\“bﬁd‘ )a bitstream will not be eenerated if an IP license is not found (Not applicable for iGE40
fral

9“7‘) bg IJ \y 0 oK Cancel Apply Help

[ ]
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6.8 Dual Boot 1/2

m Dual Boot FileD4 gk

1. Programmer®Tools—>Deployment Tool%:&iRL. Deployment ToolZtCE}

Radiant Deployment Tool - New Deployment

Function Type: External Memory

? x

Function: External Memory %i#iR

Output File Type: Hex Conwersion

Hezx Conwersion

Ping—Pong Boot
Advanced SFI Flash
syzR0MFIG Craizy Chain

Output File Type: Dual Boot%i#iR

2. ESAL2REFEDbIt 71 )V EEIRL. Nextz )y’

= Radiant Deployment Tool- project0.ddt™

File Edit Help

el = N << ==

External Memory: Dual Boot

Step 1 of 4 Select Input File(s)

File Name (*,jed *.bit *.rbt)

Device Family Device

LFCPMX-100

LFCPNX-100

© Macnica, Inc.
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6.8 Dual Boot 2/2

m Dual Boot FileD4 gk

3. Golden / Primary PatternZD:i&EZ1TL). Nextz/w)

File Edit Help

AR SRR £ E

External Memory: Dual Boot
Step 2 of 4: Dual Boot Options
Output Format: Intel Hex
SPIFlash Sie (Mb): |64 ~

SPI Flach Read Mode: |Standard Read
Giolden Pattern: , G/Users/ 11393/ Documents/dev/adiant/Obiect class/GPNX/RTL/jedi obiect count vnv/imp| v /jedi_human count vnv implwnvbit | \Starting Address: |0<001ED000 ~

Primary Pattern: , i/ Users/ 11393/ Documents/dev./radiant/Ohiect class/CPNK/RTL/jedi obiect count vrmv/impl v /jedi human count_vrv_imalvrvhit :

[ Byte Wide Bit Mirror
[ Retain Bitstream Header
Optimize Memary Spase
[ Encryption
Encrvotion Mode: [AESI66-DEC

UTNextz2Uv)

4. &I BT71IL(*.mcs)DERRSTEIETE

= Radiant Deployment ject.ddt™

File Edit Help
i (s e = e 4

External Memory: Dual Boot

Step 3 of 4: Select Output File(s)

Qutput Filel: diant/Object_class/CPMNX/RTL jedi_object_count_vrvAimplvrvefjedi human_count_vree_implyre.mes >

MACNICA

5. Generatez/UvIUTI7A IV 2 HERL

file Edit Help

AEd DD EE e 2

External Memory: Dual Boot
Step 4 of 4 Generate Deployment

Deplayment Toul Summary

Input File Li
Input File 2:

opeions:

Curtpus Format:

Seenderd dess

02001E0000

53/Docunenta/dev/ radianc/Ok]ect_claas/CPIOL/RTL/ Jedi_cbjest_coant.

ne/Obgect_clana/ CENK/RTLY

Viw File

cEyece_counw
>

Gome
DJ\;::/radmr/l?t;g(
et iop o

lass/CPM/RTL
AT e Som-ine oo e amer
flsshize L -of *G/Users/11383/5 um;:mhnmmn.m el CPRRTL . pblect et s gl

oo amme it 4/ ~cit ot =dev LFCPNC100 -eokden, O/ Uoera/ 11938/ Docaments/ vt/
mpl " sokianacd GOV TENN80 -primar. "G/ lswr

el

whil” oemal inf =

Deploymont Generation Status

© Macnica, Inc.
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6.9 Multi Boot 1/2

m Multi Boot FileD4:5k
1. Programmer®Tools—Deployment ToolZiERU. Deployment ToolZzicE)

Radiant Deployment Tool - New Deployment ? =
Funection Type: Esdernal bMemary -
Function: External Memory %3#iR
Output File Type: Hex Conversion w7 = 3
S —— Output File Type: Advanced SPI Flash%i#EiR

Dual Boot
Ping-FPong Boot
Advanced SPI Flash

=yws2OMFIG Daisy Chain

2. Primary Pattern(&#)(CO>J49 937 —F)IBE I BbitI71/ IV E3EIRL. Nextzws

- Radiant Deployment Tool- project0.ddt”

File Edit Help
NEH DR e L E
External Memory: Advanced 5PI Flash

Step 1 of & Select Input File{s)

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

( :
E 11t_\.rn1.r.‘impl_l.rnvfjedi_hun'lan_cuunt_\rmr_impl_l.rnl.r.bit:.,:. LFCPNX LFCPMNX-100

L]
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6.9 Multi Boot 2/2

m Multi Boot File®D4&ER

3. Golden / Alternate PatternZFDE&TEZ1TL\. NextzJv) 4. &R I BT71IL(*.mcs)DAERL T ZIEEL TNextZzI v

Radiant Deployment Tool- project!.ddt™ - O x
[BE] Radiant Deployment Tool- projects.ddt* - O b4 File Edit Help
File Edit Help AEH DR EORE 2 E
Gl sl e e v U 4

External Memory: Dual Boot
External Memory: Advanced SPI Flash B B aff (s Bl Gt (AR
Step 2 of & Advanced SPI Flash Options

Qutput File [ Cousr/progearlyI0 hear theat /impl_arly () heartheat_impl_1 mos: -]
Options User Data Files Multiple Boot
Multiple Boot S
j 5.G 2L TIPA I EER
1 Golden Patterr: | C:/usr/proe/earlyId_heartbeat/impl_1/earlyId_heartbeat_impl_1bit = : - e n e rate J t )
Starting Address: 0=000E0000 - I

iant: Deglayment Toal- project! ddt™ - o x
1 Potect Golden Sector__ . {EF9 2Alternate e GEEEEE

| Number of Alternate Patterns 4 A A — =
‘ < PattenDEZEERTE

,,,,,,,,,,,,,,,,,,,,,,,,,,,,, External Memary: Dual Bont
Altermate Pattern 1. | G:/usr/prog/earlvI0_heartbeat/impl_1/earlyI0_heartbeat ir +

Step 4 of 4 Generate Deploymeat

Starting Address: | 0x001G0000 -

Deployment Tool Summary

fimpl_L/eas)
cat/impl_L/early

————————————————— EAORICIS T TS
o 5 o

Alternate Pattern 2 | Gi/usr/prog /earlyI0 heartbsat/imp|_1/earlyIO_heartbeat ir ) \/;_\JOD}EI E

Starting fiddress: | 0x002B0000

Gommand Line
"G lisce racisnt/ 28/ proersmmes b/t fdicmd”

517 g 1000 03
Foson fnar by X0 e

e LIFOL-40 -eokien "0 i /eroe e D pearibeatfingl 1/
i frceea D /. 1/ w1 st VB4 ~armt =
earibest mal | i

Starting Address: 000340000 b

‘ Degloyment Generatian Status
Next Alternate Fattern to Confieure | Alternate Pattern 4

Starting Address: | 000480000 -

I
Previous Mext

[ ]
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6.10 Ping-Pong Boot 1/2

rammer®

u Ping—lP%pé;g Boot Fil

Function Type:

COutput File Type:

Radiant Deployment Tool - Mew Deployment ? *

E:xtarnal Memory -

Hex Conwersion -

Hex Conwersion
Cual Boot

Advanced SPI Flazh
sysCOMFIG Daisy Chain

eI'OgéFs}izDeponment ToolZ#E4RU. Deployment ToolZicE)

Function: External Memory %R

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

2. 200bitI7 )V EsTEL. Nextzy) (%IT7/ IV 3R TEHEEEEIEE)

MACNICA

- Radiant Deployment Tool- project0.ddt™

File Edit Help

AR RS E DR A E

External Memory: Ping-Pong Boot

Step 1 of 4 Select Input File(s)

52 t_vnv/impl_vnv/jedi_human_count_vnv_impl_vnv.bit {... ELFCPNX

_______________________________

LFCPNX-100

LFCPNX-100

Device

© Macnica, Inc.
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6.10 Ping-Pong Boot 2/2

m Ping-Pong Boot FileD4:5%
3. Primary / Secondary PatternZFDs%E%Z1T0). NextzIUv)

Radiant Deployment Tool- project?.ddt”

- O X
File Edit Help

AR NS DR R £ E

External Memory: Ping-Poneg Boot

Step 2 of 4: Ping—pone Boot Options

SPI Flash Size (Mb). | 64 -
SFI Flash Read Mode: |Standard Read -

Primary Pattern:

[] Byte ‘Wide Bit Mirror
[] Retain Bitstream Headsr

4. I B3T71)(* . mcs)DERFEEIETEL TNextzI v

Radiant Deployment Tool- project7.ddt™

- o x
Fle Edit Help

bl = <l == - R o:

External Memory: Ping-Pone Boot

Step 3 of & Select Output File(s)

Output File Ci/ust/proesearlyl heartbeat/impl_l fearly0 heartbeat_impl_lmcs

mMACNIcA

Qutput Format: Thtel Hex - %} \09_\/0)%-\51457 IQI/ZOJ

T it Deplyment k- et
ok

5. GeneratezUwIUTI7A I 2R

oD x

H oooEoe 48
iy Pina-Pon Boot
PR S —

Deplagmont Tos! Sanmary

Deployment Generstin Statue

© Macnica, Inc. 2023/3/28
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7. ADCEE

[ ]
MACNICA © Macnica, Inc. 2023/3/28 74



7.1 Nexus>U—X ADC ¥Y/700DHIE

o 2 250 ADC, BLU 3 EIROIVINL =4, S EEEERAIM A— RREERBLTVET
* RIRTEIC “ADCO/1 I7E>1-I)V". "ADCO/1 JOWY)” REEMFUVFET

o A/D ZHIHLEEDHIZ(FIRDIENTTY :
*12 EvMEBE (INL +/-2LSB K. DNL +/-1LSB Kii) . =3048E 11 Evb (9.9b min.)
x R AY>TUSY - L—ME 1Msps
* 50kHz A73. 1Msps BFD SNDR (& -68dB. THD (& -76dB
* AJMESDERAIRNEE
-AEEEEE (1.2V) OFBE. 0.3V ~ 0.9V typ.
R—RNIBEZZHEPELET (1.0 ~ 1.8V) DIBE. 1/4 * Vregr ~3/4 * Vrer typ.
* HRASIR— MO0, Z8). F(ES T I RICH G e —
* 18t (Continuous) ZHiE—REBE—/UR (Single-pass) ZHaE—R - '
* FTTEED GPIO ZBIANE>ART%Z ADC AHEULTERT3EBE]HEE

comP1P

compze

______

A |8

RIEIE
eral

HEREEEE B

]

B

HE
h ]} 4

1
&

&
HEIGEEE

ala[a]3]
|

HE

Im n C|“ : n _RER
L] | .
I Figare 1.1 ADC Core Module ADCL Block Figure 2.2. ADC Core Module ADCO Block




7.1 Nexus>U—X ADC ¥Y/700DHIE

o 1)\L—SDHZEFRODIEBEDTT
* 1>)\L—5 (3 3 [CligiEE
* ANEKEEUE Max.10MHz, AHNEE(E 0~Veeapcis V
* AhATtY bME -23 ~ 24 mV. AHDEXRFTUSX(E 10 ~ 31 mV
* 1> )\L—4E5E(E 31 ns
* AWE> (& GPIO EHRE> ESSHFERAMEE
* MO EREDESYFHAD 2 DZAR

o AE—RITL—RICHFINSD. C/1 B@lZ -8/-9. Auto Gl -7/-8 DHTIFERATEET
e Native, LMMI A> APB >4~ —J T A% IEIROJEE

[ ]
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7.2 ADCO/ADC1 JOv2IcO\T

B 2 R#D ADC JOvIDOREMERKC(EIEVNSHDDFES
* AJIR—K chasel_i/chbsel_i (RITl(& adc0/1_ch_sel[3:0]) (C RTL

- 2RMEDETERAK 16 FrRINMKRICTEFI (ADCO: 1~8, ADC1: 9~16)
- FrR)UEE(E ADC AJ) MUX OR—hES%Z 4 EybhTRELET

- SAASNEYE Bh (4'hB) T ADCO/1 #HiETY
-IP Catalog GUI [Generalll 57T “Number of ADC Channels” (& GPIO AHDHISERAINET,

-ADCO & ADC1 ZEII5EEENENOF VIRV IRCFTvI% AN TENablelCLE Y,

* ADCO JOv2(Ca>/)\L—HEEENEREINTVET

* ADC1 JOWIICHREESRAMA—R (DTR) MMEFINTLET

x5 RITOELEZ A/D ASEUVTERIRTEFT
+ ADCO (& Vees Vecauxs Veem
- ADC1 (i VCCIOO\ VCCIle DTR
* Veem (& Vecaux MSPESN. #9 1.25V
IP Catalog GUI :&7ETI(&
» ADCO (& Vccroos Veciors Vecaux
- ADC1 (& Vcew Veems DTR
* BE/DTR ZXHRETBIHE(E. GUI T
9% ADC JOvIz/%—JILET
s AR=TIWUBWET AT N TIEETEERA

mMACNIcA

ADC_CPO

ADC1

AAAAAA

AAAAAAA

adcl_o[11:0]
[~

© Macnica, Inc.
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7.3 ADCE#EEE(CEILT

B BEAEFEF (Reference Voltage) (& A/D EHiI3RICEAELRDEBAITT

* IP catalog GUI TR 22 EBENREINNEBANHZEIRTEET

* SNEPEIRIFOEIR(E LDO BREBERUYITIOT7FOIEIREL. BEITISA M-I T HTT AT UES
B SNEPEAEERE (External Voltage Reference) DiHa

* ADCO / ADC1 ZNEZNICHEARE HHD. 2 FrRIITEBIOEBENKE - AN TEET (1.0 ~ 1.8V)

* A/D BT ZEENESDIEE—REE Vovext (FEEEBE Vrgrexr DFREBAITT

* PO AN OBRAIRIEL, /{AR—5—F—RT Y2 Vegrex +/- ¥4 Vegrexrs 12R—5—+E—RT 0 ~ Vgerexr T9

* EAEEFB(E GUI TEEEL., ERRICHHEIIEEFZDECHU TEEREEFENT 0.2%0DEEETIENHDET
B NIPEEEE (Internal Voltage Reference) Diz&

* BEMEEFT -9 —MNREDE Vrgriny T (1.2 V typ. +/- 0.06V) | I-H—-HE&EIBEETEFRA

* A/D BT ZEFESDIEE—REE Vomnt (FEEEE Veerint OHREBAITT

* 7F0J AN DEARIRIEE. NAR—5—F—RT Y2 Vrernt +/- ¥4 Veegrints 2ZR—5—+F—RT 0 ~ Vrernt €9

[ ]
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7.4 ADCHEIRICEAULT

B ADC (C(E/MXDBRNEFENMEETIOT, TH)IEIEADCEIR (TRID Vec apc) EFDBELET
*Veeanets (B0 Vee e 18) [CEZAYFSIEETIRAC LDO HEDE A LEAERLES .
x e, BIREIIARETEYCTHY I IUET,

+1.8V
AlHERUETS (Figure 4.1 / TN-02129)
Lt :250Q Bt (@1MHz) OJ154hE-X L, +.0V
Ci :2~3uF OO>7Y N
Ca~4: 0.1pf EOIVT Y I | 1o le
Rc 7307 / 7AWl 5> ROEMZENES 0Q Hi ] T J L "T"
Analog GND Vee anc 18 Vecae  Veo Digile:I-GND
QO VINAP
Nexus
O VINAN
GND_ADC GND

Rg
0

Figure 4.1. ADC Power Supply Decoupling

FPGA-TN-02129-1.5 P19
[ ]
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7.5 ADCAAT1IF—IcBEALT

B ADC ADOT7FOTESEFINEST LPF (7oF-IAU7R-TV9—) miBLFT
* ANESOHEN T FANEREDFD LU TICRBZLICHIELET
x SOJIIVR | ZENADENENTOMERGIERICRUET
- KfHlF RC 1 BXTIDT 6dB/oct (20dB/dec) TIRHRELET
« TIVT =23l Lo TEDRIBRRENROSNBDIGERESBEEIREEIEBOUET
* Dy NATJEREL Fc OB AR R EMEGZRITRUET
- Y >T)T BRI OBAHREEBEIC Fc DFRTEN RC B, REREEFRIRCRELVET
* S0 IVRAFOBR(E. RTLETNchBIBR—MEIRU. E> 751> %170\ BEAR_E TGNDIEHL TLVEEAM BN HDFE T

Lowik Paea Fifcar Raspanse FPGA-TN-02129-1.5 PP.20~21
17 Order Signal
A ™ Slope =-20 dB / Decade
) w1 A\ N\
A TELEER : fe 27 (Rp1+Rpg)Cr . \
% x.1 RCII—RAE I, s st

RFl + RFZ (Q) CF (pF) FC (kHZ) f:? (MHZ) | \ g:;zie-’woaa.fnecaae

2 0 0 1 Vi 6 0 0 5 0 0 1 : \ Differential

200 3,200 250 0.5 | NI S T W o

720 2,200 100 0.2 e

Figure 4.2. Low Pass Filter Response

[ ]
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7.6 A\ —9EMEICELT

B O\ —-YDEMEEERTE
TBD

o
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Output

7.7 BRBEEYY—/DTR (CBLT

11 R U
e
B EBEERETY- el It |
*x 55t 5 DOEREBET Y -—MEFHINTVLET, FHESS === === mmmm - _/,I/’ | |
*Vees Vecioos Veciols Vecauxs BLY Veem ZHIER]EETT ,// | | :
“Veem (& Vecaux MO EEEEN. #9 1.25V TY, HJ—'J’ i i |
* A%—JIFBzHICIE GUI Internal Channels) 47 “Channel Enable” #F 1w UEd 1lw 1; 3:\: ;
x BIREEE. LT TRDBENTEET, Figure 2.10. Power Supply Voltage Conversion Graph

P32, FPGA-IPUG-02062-1.7

ADC Output Code
EEI}?EEJ— - 2096 25 . Vref

*3.0 VU LOEIREEL 1.5V U LONEIEEEFHNKETT.

B DTR
ES '40°C n 125°C®§ﬁf945%§%¢ﬁ%ﬂ“€3$§' adcl_ch_sel[3:0] = OxA
* FEEE Typ.£4°C. f#REF £0.3°CTY (UNEPEESEE 1.0 ~ 1.8V AHK) g
* SOREFUFREOROBENFTRETT ., -
Vref (F)\(R-5-E—RTFEHEBT% 2 TEoR{ETT. ovoe e I
DTR VREF
YR (°C) = 440.6 — (ADC output code - Vy.f)/7.105 o A&ﬁ;
* DTR O HJ—RIE FPGA-TN-02129-1.5 P14 #SBE{Z&0)N, - r

Figure 3.2. Digital Temperature Readout

P14 FPGA-TN-02129-1.54& V) fi#

o
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8. SerDes /PCS[#
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8.1 SerDes/PCSODE

m =
EREZEINTINT-FEREFD SerDes (VOvIEHIAHE) ZiEEK A
-LFCPNX-50 (C(& 1Quad/4Channel W.;“' T;f “E;G “”.‘3’;”' ““f T
-LFCPNX-100 (C(& 2Quad/8Channel
* ASG, CBG, BFG /\ws—>(& 1Quad/4Channel

FPGA Core

PCl Express Link Layer (x1 +x4)

MPCS x4

PCI Express PCS

%% Quad
ILFTORIILIED PCS & PCle Gen3 (CXSUSZ Hard IP B"&FENTWL3
-PCle ® Hard IP h*&3N30(F Quado (C1D0OH Mo | | Mormners | | "onannets | | M channels

-%& Channel
-F—4L—NZ 625Mbps H5Ex K 10.3125Gbps
* BFG /\ws—> DAL —ME 5.5Gbps
*BBG /\Wor—>D& KL —ME 6.25Gbps

* 10GBASE'R BJ:U PCIe Gen3 (::3@}:_‘\1:\3_50)(3 Speed Grade '9 |:I|:|é|0)37 Figure 2.28. SerDes/PCS Overall Structure
‘EHF® TX PLL & RX CDR W¥&&&NTHN. Quad ATEEDT - — MeHR—MaEE FPGA-DS-02086-1.20\ S Hk#%
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8.3 SerDes/PCSODE:

mERTHYTVSI(ONT
-\Vcesp, Veespek, VeepLLsp, Vecauxsp (34 &AL, & T hy U J@@Et)ciT>

SerDes&E/RE> S1EBFilteriLiE
VCCSDCK ZE>12120 Q FB + 10 yF + 100 nF
VCCSD #ZE>(2120 Q FB + 10 yF + 100 nF
£ZE>2I2220 Q FB + 4.7 yF + 100 nF
VCCPLLSD
125> HDOGNDER%#SDX_REFRETI(CHE#T
VCCAUXSDQ #£SDx_REFRETIC120 Q FB + 10 uF + 100 nF
Yr¢y=+
m GO

-FEH e SRS N S5 E(E CertusPro-NX OFHEEROEISHES

\ﬂin-l-((-rﬂbt

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

BRCEE9d

+ Hardware Checklist DRZSEHEEAR DN AR 3584 Hardware Checklist (gD TZA
VCCSDCK, VCCSDME#x(

o M20-9990246

1V_LDO
cCSD ) S Ra5 Q

mMACNIcA

Ci

CH

[

C71

[

T

[y

C

G

10uF

10uF

OluF” o

OuF|l_C

0. 1uF

0. 1uF

01uF

0 1uF

0.1uF

0 1uF

0 uF

R
GHD_VESSDO

70w THI|

[ L

[+

Cad

C

C

Lo 14

C.

L
[+

0 AuF

0. 1uF

0. 1uF

0AuF

0 1uF

0.uF cay

0 AuF

0 AuF
0. 1uF

Shvsssoa  FPGA-EB-02053-1.1L0#k#%
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8.3 SerDes/PCSO&ERE%TICRALT

B3 on L 1[e)
SELHEREEREN BB AL CertusPro-NX OFHMEEROEIRRE SR TEET
* Hardware Checklist DRS¢ SHEERDOABNERZHE(E Hardware Checklist (CAEXTZEW

VCCAUXSDQO#zE#E4 VCCPLLSDO1E e SDx_REFRET D&
M20-5990246
1V8_LDO 1VE_LDO 200 REXT g R
? ul=s] 0 A AFER
VCCAUXSDQO
T WVOCPLLEDD 200 REFRET
FB_220 T i =
_fv;'ng { RIS, ;;‘“ 1 . - l Yy
1 C34 =
_EAE Jg_g T= SDIREXT RE  , .OR6R
= = i
o C [ SO1_REFRET
M20.9990246 S00 REF ?ET SD1_REFRET (3} |SDo R FRET
” [ - “l VCCAUXSDOT TN WOCPLLED
-
=
PN s | A | T ‘ . cai E
FB2 =
_}3_5 Ji_e g
T= = |=
> oy
3 o (3} |SD1_REFRET
SD6 REFRET SD7 REFRE

FPGA-EB-02053-1.1&Dk4#%

L]
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G SV S [
8.3 SerDes/PCSOEIFR%ETCRAUT
B IEGERFOFERO
HEEEFECELEL RSN OBROEE R
-VCCSD ¢ VCCSDCK (33BN ERICIEH LRV TLZE0)
-VCCPLLSD ¢ VCCAUXSDQ (3FBEDOERIIEFGURVNTZEWN

-SerDes/PCS FKfEARFOIRICEIL T A DR ZHESAL TZEW
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Figure 2.10. Reference Clock Dynamic Selection Block Diagram
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3.26. SerDes External Reference Clock

The external reference clock selection and its interface are a critical part of system applications for this product.

Table 3.43 and Table 3.44 specify the reference clock requirements, over the full range of operating conditions. For
other characteristics like jitter, the cdlock requirements of the target protocol should be used when determining the
reference clock source.

Table 3.43. External Reference Clock Specification for SDQx_REFCLKP/N*

Symbol Description Min Type Max Unit
Frer Frequency range 7425 100 162 MHz
Frersom Frequency tolerance -300 — 300 ppm
Vs oo Input swing, differential dock 300 - — mV, p-p differential
Vagr.n DC Input levels 03 — 115 v
Dner Duty cycle 40 - &0 %
ZREFAN-TERM. DFF Differential input termination — — — ]
Notes:
1. Support HCSL IO standard, DC coupling only.
2. Notermination.
Table 3.44. External Reference Clock Specification for SD_EXTx_REFCLKP/N*
Symbol Description Min Type Max Unit
Frer Frequency range 7425 - 162 MHz
Frer.som Frequency tolerance -300 b 300 ppm
W REF-IN-DUFF Input swing, differential clock 200 - 2"eeaux mV, p-p differential
Vagr.n DC Input levels 0 — 2 v
Dier Duty cycle 40 - 60 %
Thern Rise time (20% to 80%) 200 500 1000 s
Therr Fall time (80% to 20%) 200 500 1000 s
ZREFAN-TERM. DFF Differential input termination 70 100 130 [+]

Notes:

1. Support LVDS and HCSL IO standards.
2. Canbe configured as HiZ.
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Table 4.41. Serial Input Data Specifications

Symbol Description Condition Min Typ Max Unit
v,
Vicoirrs Differential input sensitivity* - 100 - 1200 ’:—p
mV,
Vi Input levels - 25 - 1300 ’
RN P pp
RX S5C JTOL BER with SSC (.5%Dev 33KHz _ _ — | -s000 | ppm
= Triangle Down Conv.)
ZrxiFr-oc Receiver DC differential impedance - 80 - 120 0
termination_at_-150mv 1K - - KO
Receiver DC differential impedance when —
Zgys y termination_at_OV 10K — — KO
RX-HIGH_IMP-DC powered down _at_|
termination_at_200mv 20K - - KQ
50 MHz < freq < 1.25 GHz 10 - - dB
AL Receiver differential Return Loss, package 1.25 GHz < freq < 2.5 GHz 8 - - dB
AX-DIFF )
plus silicon 2.5 GHz < freq < 4GHz 5 - - dB
4 GHz < freq <=5 GHz 4 - - dB
50 MHz < freq < 2.5 GHz 6 — — dB
Rlaccn Receiver comn.w?n mode Return Loss, 2.5 GHz < freq <= 4 GHz 5 — — a8
package plus silicon
4.0 GHz < freq <= 5 GHz 4 - - dB
50 MHz <freq<=125GHz | 006 - 0175 | V,pp
Vroros® Los of signal Detect Threshold
125GHz<freq<1.5GHz | 0.065 - 0175 | V,pp
Notes:

1.

2.
3.

Measured inte 50 O Tx impedance at £5%. With EQ but no stressors added. Fixture de-embedded for 10.3125Gbps. This is a
fixed BER Test with 26% margin.
Refer to PCle RX stress test.

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.

© Macnica, Inc
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3.23. SerDes High-Speed Data Transmitter

Table 3.39. Serial Output Timing and Levels

\VTX-DIFF-PP

symbol | Description [ Condition [ min | 1yp | max Unit
10.3125 Gbps

Peak-Peak Differential voltage on m\v,

Vo selected amplitudet. - 800 1000 1200 op
Vreomoc Output common mode voltage! 2 - 400 500 600 r:\;
. 5 mv,

W Transmitter Eye Height®-2 - 200 320 -_— pp
Vroew Transmitter Eye width (all jitter sources) - 50 B0 -_— ps
T Transmitter Eye Rise time (20% to 80%) - 54 - 72 ps
T Transmitter Eye Fall time (80% to 20%) - 44 - 89 ps
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Figure 6.2. PCI Express AC Coupling Capacitors Location
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Table 11.1. PCI Express Recommen d AC Capacitance

PCle Generation
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Gen2
n3
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