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1. EIRE>BE
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SR E > DB (Certus-N X . Ce r-NXUCsoBst ik -NX/MachXO5 -NX,MachXO5T -NX)

Lattice
Lattice

DC and Switching Characteristics for Commercial and Industrial

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 EBEE > DR (certus-N X . Ce r-NXUiCsoBst ik -NX/MachXO5 -NX,MachXO5T -NX)

Min Typ. Max Unit Certus-NX CertusPro-NX CrossLink-NX I\,\/f:grr]})i(ggTNl\i(X
Ve, Vececik 0.95 1.00 1.05 V
1.71 1.80 1.89 vV Bank0,1,2,6,7 -
Vieealx 1.746 | 1.80 | 1.89 V |Banko,1,2,6,7 - Bank0,1,2,6,7 Bank0,1.2,3,4,7,8,9
VccAUxH3/4/5 1.71 1.80 1.89 V Bank3,4,5
1.746 1.80 1.89 V |Bank3,4,5 - Bank3,4,5 -
VCCAUXH5/6 1.746 1.80 1.89 - - - Bank5,6,
1.71 1.80 1.89 V - - -
i 1.746 | 1.80 | 1.89 Vv
VcCA D-PHY 1.71 1.80 1.89 V MIPI D-PHY
Vce p-pHY 0.95 1.00 1.05 v MIPI D-PHY
VccpLL D-PHY 0.95 1.00 1.05 \% MIPI D-PHY PLL -
3.135 | 3.30 | 3.465 | V | Bank267 Bank2,6,7 Bank0,1,2,6,7 Ba'\‘,kg'cllé’gjg’\?/'g'g’Bank !
2.375 2.50 2.625 V Bank2,6,7 Bank2,6,7 Bank0,1,2,6,7 Banko0,2,3,4,7,8,9
1.71 1.80 1.89 \Y All Banks All Banks All Banks All Banks except Bank 1
Vcaio 1.425 1.50 1.575 \Vj All Banks All Banks All Banks All Banks except Bank 1
1.2825 1.35 1.4175 \Y; VCCIO=1.35 V(For DDR3L Only)
1.14 1.20 1.26 \Y; 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 Bank5,6

Data Sheet DC and Switching Characteristics for Commercial and Industrial

(]
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1.1 EBEE > DR (certus-N X . Ce r-NXUiCsoBst ik -NX/MachXO5 -NX,MachXO5T -NX)

|  WMin Typ. | Max | Unit | Certus-NX,CertusPro-NX |  CrossLink-NX | MachX05-NX,MachXO5T-NX
ADC
Vccancis | 171 180 | 189 | v [ abnc
SerDes
Vcesp 0.95 1.00 1.05 vV SerDes , 170
Vcespek 0.95 1.00 1.05 Vv SerDes
VccepLLsD 1.71 1.80 1.89 V SerDes PLL
\V/CCAUXSDQ 1.71 1.80 1.89 vV SerDes
1
2.
3. SerDes
4. MSPI (Bank 0) JTAG SSPI 12C 13C (Bank 1) VCCI0O=18 V 33V
5. 10G SerDes VCC 097V 105V

Data Sheet

mACNicA

DC and Switching Characteristics for Commercial and Industrial

© Macnica, Inc.
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1.2 %5 \§>jol/_ I\

0.1V/ms~50 V/ms

Power Supply Ramp Rates

Certus-N X
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 January 2024

FPGA-DS-02086 -1.8 February 2024

FPGA-DS-02049 -2.0 October 2023

FPGA-DS-02102 -1.5 October 2023

© Macnica, Inc. 2025/7/3

10



1.2 EiR

S5>Jb—hk

Max Vcc/0.1(V/ms) :
Min Vcc/50(V/ms)

1.0(V) / 0.1(V/ms) = 10ms
1.0(V) / 50(V/ms) = 0.02ms

(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
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POR

IC

Power up Sequence

Certus-N X
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

@)
POR Veao
POR

FPGA-DS-02078 -1.9

FPGA-DS-02086 -1.8

FPGA-DS-02049 -2.0

FPGA-DS-02102 -1.5

VCCIO

January 2024

February 2024

October 2023

October 2023

© Macnica, Inc.

2025/7/3
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1.4 EiFPower-On-Reset

m Lattice
Lattice

Power-On Reset

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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1.4 &EiFPower-On-Reset

N

A POR

Vcc 0.73V  0.83V
Vecaux  1.34V 171V (Certus-NX, CrossLink-NX)

Vecaux  1.34V  1.62V (CertusPro-NX, Mach XO5-NX, Mach XO5T-NX)
Veaogs 089V 1.05V
POR

A 4
—-POR POR

Vccio
Vccio / 0.89V  1.05V
S IC
Vccaux |
\Vcc i POR /

mACNicA



1.4 &EiFPower-On-Reset

N

A POR
\Vcc 051v 081V
Vccaux 1.38V 154V, 1.59V

mACNicA



2. sysl/O E>/BEE

[ ]
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2.1 sysl/lOE>DIIE 1/8

m Lattice
Lattice

Pinout Information

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>DEIE 2/8

(Lattice Radiant)

E>% | At | Bt shapE

Dedicated E>

ITAG EN | JTAG . 4.7kQ pull-down to GND(Disable )

- JTAG Low GPIO High JTAG 1.0kQ pull-up to Vccior(Enable )

ADC_REFA, ADC_REFB | ADC Open

ADC_DP/NA, ADC_DP/NB | ADC Open

SDx_RXDP/N | SerDes Open

SDx_TXDP/N (0] SerDes Open
SDQy_REFCLKP/N | Quady SerDes Open
SD_EXTy_REFCLKP/N | SerDes Open

SDx_REXT | SerDes SDx_REFRET Open

SDx_REFRET | f‘/zPDf:D A SDx_REXT Open
D-PHY[0-1]_CKP/N 1/0 MIPI D-PHY (2 D-PHY ) Open
D-PHY[0-1]_DP/N[0-3] w |, M DM}IDFI’-:YD-PHY 4 Open

Datasheet

mACNicA

Signal Descriptions

© Macnica, Inc. 2025/7/3
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2.1 sysl/OE>DIIE 3/8

e | A | 3508 shapanE
ZoftioE>
NC
RESERVED RESERVED
RAE>
P[T/B/L/R][Number] _ [A/B] )li/SéER 10 T Top ?\lumgzttomA/lla_ Left R Right Bank
1/0 Bottom Bank(Bank3, 4,5) A/B True LVDS
True LVDS 100Q
PRxxx, PTxxx, PBxxx, PLxxx Bank Emulated LVDS A/B
Datasheet  Signal Descriptions
© Macnica, Inc. 2025/7/3
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2.1 sysl/OE>DIIE 4/8

e | Atz | A8 ]
Shared Configuration E>
PRxxx GPIO
N .7 -
PRxxx/SDA/USER_SDA /0 SDA 12C/13C SDA SD’;\Iave |3c(:) kd® . 7 p@-up to Vecior
USER_SDA 12C/I3C IF SDA
PRxxx GPIO
1. .7 -
PRxxx/SCL/USER_SCL /0 SDA 12C/13C SCL Sc_l._lave |3c0 kd® . 7 lp&l-up to Vecior
USER_SDA 12C/13C IF SCL
PRxxx GPIO
PRxxx/TDO/SSO /O | TDO JTAGEN 1 JTAG TDO 4 . 7 kp&¥-up to Ve
SSO Slave SPI
PRxxx GPIO
PRxxx/TDI/SS| /O | TDI JTAGEN 1 JTAG TE:I_UA" ! b‘fg'“p to Vecior
SSI_Slave SPI pull-up
PRxxx GPIO
PRy0/TMS/SCSN /O | TMS JTAGEN 1 JTAG gg"SSN 44' 77kk%‘1lj'l'|‘_‘5 t‘:OV\C/C'm
SCSN _ Slave SPI ' p 10 Vcciot
PRxxx GPIO
TCK 2. 2 k pull-down to GND
PRxxx/TCK/SCLK /O | TCK JTAGEN 1 JTAG
SCLK  Slave SPI SCLK 2. 2 k gull-down to GND
Datasheet  Signal Descriptions
(]
MACNICA © Macnica, Inc. 2025/7/3 20




2.1 sysl/OE>DIIE 5/8

E>% AtiAH SHEA S EponER
Shared Configuraton E>
PTxxx GPIO
PTxoo/MCSNO O | MCSNO  Master SPl Daisy Chain
PTxxx : GPIO
PToo/MD3 O | MD3: Master spl Quad
PTxxx :GPIO
PToog/MD2 /O | MD2: Master spl Quad
PTxxx :GPIO
PTxxx/MSI/MD1 1/0 MSI  Master SPI
MD1 : Master SPI Quad
PTxxx :GPIO
PTxxx/MSO/MDO 1/0 MSO Master SPI
MDO : Master SPI Quad
PTxxx : GPIO
PTxxx/MCSN/PCLKTO_1 1/0 MCSN  Master SPI MCSN: 4 . 7 @l-up to Vccioo
PCLKTO 1 :
PTxxx GPIO
PTxxx/MCLK/PCLKTO_O 1/0 MCLK Master SPI MCLK: 1. O lp&!l—down to GND
PCLKTO 0
PTxxx GPIO
PTxxx/PROGRAMN 1/0 PROGRAMN PROGRAMN: 4 . 7 |*pl§ll—up to Vccioo
1
PTxxx GPIO .
PTxoxx/INITN /0 INI)EIE(IG L | INITN: 4 Puti-gp to Veaoo
PTxxx GPIO .
PTxxx/DONE I/0 DONE 1 DONE: 4 . 7 K&-up to Vcaoo
1 2.1.4. 1/0
MCLK OR
(]
MACNICA © Macnica, Inc. 2025/7/3 21




2.1 sysl/OE>DIIE 6/8

E>% AH Bl Sapan

Shared CLOCKPiIns

PBxxx: GPIO
PBxxx/PCLK[T,C][3,4,5]_[0-3] /0 P 'IP'(r'iI'Tuaer)y Cgézmplement) P/N

T

PTxxx/PCLKTO_[0-1] /0 E(T:)f,(é(f GPIO Primary Clock
PRy/PCLKT[1,2]_[0-2] O | parer GPIO Primary Clock
PLx/PCLKT(6,7]_(0,2] o | bl GFIO Primary Clock

PBxxx: GPIO
PBxxx/LRC_GPLL[T,C]_IN I/0 LRC_GPLL: #?Tv;ljg)m%}tcgi?;em;l;; c« P/N

PLxxx: GPIO :
PBxxx/LLC_GPLL[T,C]_IN I/0 ULC_GPLL #?r\ﬁljer)LEfct(cBgnmkpmmP:rl;t) c« P/N

T

PLxxx/ULC_GPLLT_IN /0 BLL)S(_X(:SPCI-;_E:IOUpper Left Bank  PLL CLK
PRxxx/URC_GPLLT_IN I/0 PRoox: GPIO

URC GPLLT: Upper Right Bank PLL

Datasheet

mACNicA

Signal Descriptions

© Macnica, Inc.

2025/7/3
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2.1 sysl/lOE>DIIE 7/8

E>4 AR HEA S apEE
Shared JTAG Pins

PRxxx/TDO/ yyyy PRxxx: GPIO TDO: 4 . 7 )

VO | TDO: JTAG EN=1 X W' JTAG yyyy X TDO + 4. 7 lp@-up to Veaioo
PRxxx/TDllyyyy e PRxxx: GPIO TDI: 4 . 7 k@-up to Vccioo

TDI: JTAG EN=1 X W' JTAG yyyy X TDI pull-up IC

PRxXxx/TMS/ yyyy PRxxx: GPIO T™S: 4 . 7 )

VO | TMS: JTAG_EN=1 X W" JTAG yyyy X TMS + 4 . 7 lp@l-up to Vecioo
PRxxx/TCK/ yyyy /O PRxxx: GPIO TCK: 2. 24d&n o VGCIO0

TCK: JTAG_EN =1 x W" JTAG yyyy X TCK

Shared VREF Pins

PBXX/VREF[3,4,5] [1  -2]lyyyy /o

PBxxx: GPIO

VREF: DDR

[3,45]=Bank [1-2] Bank X VREF
YYVYY:

Shared Comparator Pins

PBxxx/COMP[1-3][P,N]/yyyy I/0

PBxxx: GPIO

COMP: [P,N] =
[1-3]= 1 3

YYYy:

Shared SGMII Pins

PBxxx/SGMII_RX[P,N][0-11/yyyy l/0

PBxxx: GPIO
SGMII_RX: SGMII RX [P,N] =
[0-1] = SGMII RX0 RX1

YYYY:

Datasheet Signal Descriptions

mACNicA

© Macnica, Inc. 2025/7/3 23




2.1 sysl/OE>DIIE 8/8

com g S48 SiEpansE
Shared User GPIO Pins

PBxxx/VREF[3,4,5]_[1_2] /0 \P,i)géx SS&O

PBxxx/ADC_C[P,N]nn 170 ZBDXéf:C;GPIO /O ADC

PBxxx/COMP[1-3][P,N] 170 EE)X,\);,XE; GPIO

PBxxx/SGMII_RX[P,N][0-1] I/O Z’EXMXT{_F?XF?'(QGM”

Datasheet  Signal Descriptions

mACNicA

© Macnica, Inc.

2025/7/3
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2.2 PCLK/GPLLE>

(PCLK)
GPIO (Primary Clock) (
y
)
PLL GPLL PLL
PLL Primary Clock Network FF (
)
Primary Clock Network nl 4 N
X 1 14 N P
> 100MHz | 1 T
100MHz PLL " 9 GPLL(PCLK)
> 150MHz
GPLLE> 1
PLL PLL
( )

sysCLOCK PLL Design and Usage Guide for Nexus Platform 14.5. PLL Inputs and Outputs
FPGA-TN-02095-2.3  September 2023

mACNicA



2.3 &P Pull up/down

DFInE (1/7)

Pull up/down Pull Package Pin
Pull up/down
I/O Weak Pull-up Resi
Ipu /O Weak Pull-up Resistor 0<Vin=0.7 x Veao -30 -150 HA
Current
I/O Weak Pull-down Resistor Vi (max) € Vin € Veao 30 150 uA

lpp

Current

mACNicA

FPGA-DS-02086-1.7 3.8. DC Electrical Characteristics




2.3 AAEB Pull up/down DIEHE (2/7)

Pull up/down Pull Package Pin

Pull up/down \Vccio

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 3.465% 0.4 Veaio— 0.4 12, 16, -12, -16,
:rSORS”S uSORSu;

FPGA-DS-02086-1.2 3.2. Recommended Operating Conditions

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



2.3 AEB Pull up/down DIEHRIE (3/7 )

LVCOMS33 (Certus-N X , Ce +NK,([Cs$3lrink -NX)
VCClO
{ ]
Recommended Operating Condition
Pu)
oy b | v_delta ;;ii‘z‘g’;; :k gagzrﬁ; ga”k L, 3.135 3.30 3.465 v
— [ ‘
0 < VIN < 0.7*Vccio . . . L.
sysl/O Single-Ended DC Electrical Characteristics
Pull-U p R—PU IPU V_delta Table 3.14. sysl/O DC Electrical Characteristics — Wide Range |/0
Ipu V_delta VIN=0 vV o [ * W | minw) T @ e | | e | i)
VIN V_delta Ipu(uA) R_pu(KQ) VTTL33 - 2,48 | 2,48
LVCMOS33_max O 3.465 150 23.1 LVCMOS33 08 20 3.465¢ 0.4 Veco—0.4 1520 Rﬁ,} _-'1526 Réi
LVCMOS33_min 0 3.135 150 20.9
Ipu VIN=0.7X Vccio
VIN V_delta Ipu(uA) R_pu(KQ)
2.425 1.039 30 34.65 . .o
CENIB R DC Electrical Characteristics
LVCMOS33_min 2.194 0.940 30 31.35
Ioy 'C/Srr‘gf::k Pull-up Resistor 0€Viy£0.7 % Veeo -30 - -150 | A
LVCMOS33 Pull-U p o lc/li:g[::k Pull-down Resistor Vi (Max) € Vin € Veao 30 _ 150 A

Rpu 20. 9 KML(MAX) 0.8V
Pull Down=7 . 16 KQ

[ ]
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2.3 AEB Pull up/down DIEIRIE (4/7 )

LVCOMS33 (Certus-N X , Ce +NK,([Cs$3lrink -NX)
Recommended Operating Condition
0 < VIN < 0.7*Vccio X Veao =3.3V, Bank 0, Bank 1,
o || v_delta Bank 2, Bank 6, Bank 7 3135 3.30 3465 v
lpp
{ ]
GND . . . .
sysl/O Single-Ended DC Electrical Characteristics
Pull-U p R_PD IPD V—delta Table 3.14. sysl/O DC Electrical Characteristics — Wide Range I/O
_ Input/Output Vi Vin VoL Max Vou Min lou(mA) lon(mA)
|pd V_delta VIN=Vccio Standard? Min (V) Max (V) Min (V) Max (V) (v) v) o o
_ 2,4,8, -2,-4,-8,
LVCMOS33_max \;2165 gfgga llpsdo(UA) R_gi(lim sz o 20| e o ) eom0d | e |
| . - - “S0RS” | “SORS”
LVCMOS33_min 3.135 3.135 150 20.9
Ipd VIN= VIL(Max)
VIN V_delta Ipd(uA) R_pd(KQ)

LVCMOS33_max 0.8 2.665 30 26.666 DC Electrical Characteristics
LVCMOS33_min 0.8 2.335 30 26.666 N 1O Weak Pullup Resison 0V 207 Vo 20 | - | s |
LVCMOS33 PU”'DOWn oo Ic/lﬁ:fe\/:tak Pull-down Resistor Vi (max) < Vin < Veaio 30 _ 150 LA

Rpd 20. 9 KQVIHMIN) 2.0V
PullUp=11. 86 KQ

[ ]
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2.3 AEB Pull up/down DIEHRME (5/7 )

LVCOMS33 (MachXO5 -NX)
VCCIO
e
Recommended Operating Condition
| 1U;U V delta Veco =3.3V, Bank 0, Bank 1,
PU c - Bank 2, Bank 3, Bank 4, Bank 3.135 3.30 3.465 Y
7, Bank 8, Bank 9
.
" [ sysl/O Single-Ended DC Electrical Characteristics
0 < VIN < 0.7*Vccio . . s 3
3.12. sysl/O Single-Ended DC Electrical Characteristics
Pull-U p R_pu lpy V_delta Table 3.15. sysl/O DC Electrical Characteristics — Wide Range 1/0 (Over Recommended Operating
Conditions)
Ipu V_delta VIN=0 V v v -
VIN V_delta Ipu( UA) R_pU(K ) ) Input/Output Standard Min (V) Max (V) Min (V) Max (V) VoL Max (V) | Vou Min? (V) lor{mA) lon(mA)
LVCMOS33_max O 3.465 150 23.1 4512 | M8
- 0.8 2.0 3.465° 0.4 Veao— 0.4 “ e -12,
LVCMOS33_min O 3.135 150 20.9 LVTTL33 SORS™ | g pers
IpU V|N:07X VCCIO LVEMOS33 — 0.8 2.0 3.465° 0.4 2.4 2 —2
- 0.8 2.0 3.465° 0.49 Veeo —0.58 16 =16
VIN V_delta Ipu(uA) R_pu(KQ)
LVCMOS33_max 2.425 1.039 30 34.65
LVCMOS33_min 2.194 0.940 30 1L . L.
DC Electrical Characteristics
LVCMOS33 Pull-Up leu 'C"ﬁru:::k Pull-up Resistor 0< Vi <0.7 x Vearo -30 - -150 uA
1/0 Weak Pull-down Resistor <V € Vea 30 — 150
Rpu 20. 9 KW(MAX) 0.8V e | curent Tulmeg i =Y -

Pull Down=7 . 16 KQ

[ ]
MACNICA © Macnica, Inc. 2025/7/3 30



2.3 AEB Pull up/down DIEHRIE (6/7 )

LVCOMS33 (MachXO5 -NX)
[> . . -
_ Recommended Operating Condition
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 v
I - 7, Bank 8, Bank 9
PD
e . . ..
GND sysl/O Single-Ended DC Electrical Characteristics
3.12. sysl/O Single-Ended DC Electrical Characteristics®
Pull-Up R pp lpp V_delta Table 3.15. sysl/O DC Electrical Characteristics — Wide Range 1/O (Over Recommended Operating
Conditions)
Ipd V_delta VIN= Vccio - v Vor —
VIN V_delta Ipd(uA) R_pd (K Q) Input/Output T 0 — VoL Max (V) | Vou Min? (V) | loi{mA) | lon(mA)
LVCMOS33_max 3.465 3.465 150 23.1 . 05 0 | s | 0a | vea-os | 450 | 5
. “50RS"?
LVCMOS33_min 3.135 3135 150 20.9 enonss - R E - i o
Ipd VIN= VIL(Max) — 0.8 2.0 3.465° 0.49 Veao—0.58 16 -16
VIN V_delta Ipd(uA) R_pd(KQ)
LVCMOS33_max 0.8 2.665 30 26.666
L &8 SEECEEn 26.666 DC Electrical Characteristics
LVCMOS33 Pull-Down by | O WeakPullup Resistor 0. Vin $0.7 x Veco R
1/0 Weak Pull-down Resistor max) € Vi £ Vea 30 - 150
Rpd 20. 9 KQVIHMIN) 2.0V | curent e == A

PullUp=11. 86 KQ

[ ]
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2.3 &P Pull up/down DIEIRAE (7/7)

mACNicA

MIN MAX MIN MAX
LVCMOS33(Ve0=3.3 V) 20.9KQ | 34.65KQ 20.9 KQ 26.666 KQ
LVCMOS25(Veo=25 V) | 15.83KQ | 26.25KQ | 15.83KQ 23.333 KQ
LVCMOS18(Veo=1.8 V) 11.4KQ | 18.9KQ 11.4KQ 19.95 KQ

AEiEFNIBDFRIEL NILERBDL ANIICT SHENSBIES

LVCMOS33(Ve0=3.3 V) 11.86 KQ 7.16 KQ
LVCMOS25( Veeio=2.5 V) 6.28 KQ 6.61 KQ
LVCMOS18(Veo=1.8 V) 3.13KQ 3.13KQ

3.13kQ

© Macnica, Inc.

(LVCMOS, LVTTL
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2.4 EIFECENIRFDI/O OFEEYCEULT

m Lattice
Lattice

sysCONFIG Port Timing Specifications

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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2.4 BRI

TCK,TMS, TDI, TDO,JTAG_N,PROGRAMN,INITN,DONE

FDI/O DEEHCEEAL T (1/6)

MCLK OR
Power ON Power on Reset 14 Configuration
Vcc
VccioO, 1
Vccaux : i i
Pin Name Power up (Default State ) Initialization & Configuration Wake up & User Mode
10 Hi-z and internal pull down Hi-z and internal pull down
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 Hi-z and internal pull up 36
INITN Hi-z and internal pull up Hi-z and internal pull up  37~38 Hi-z and internal pull up  37~38
DONE Hi-z and internal pull up Hi-z and internal pull up 39 Hi-z and internal pull up 39
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

mACNicA

© Macnica, Inc. 2025/7/3
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2.4 BRI

Power ON

Power on Reset

FDI/O DEEFHCEAL T (2/6)

14

Configuration

Vcc

Vccio0,1 : :

Vccaux

Pin Name Power up (Default State ) Initialization & Configuration Wake up & User Mode
10 Hi-z and internal pull down Hi-z and internal pull down

TCK/SCLK Hi-z and internal pull up Hi-z and external pull up 4.7kQ pull down
TMS/SCSN Hi-z and internal pull up Hi-z and internal pull up Hi-z and internal pull up
TDI/SI/SDO Hi-z and internal pull up Hi-z and internal pull up Hi-z and internal pull up
TDO/SO/SD1 Hi-z and internal pull up Hi-z and internal pull up Hi-z and internal pull up
SD2/SCL Hi-z and internal pull up Hi-z and internal pull up Hi-z and internal pull up
SD3/SDA Hi-z and internal pull up Hi-z and internal pull up Hi-z and internal pull up
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

sysCONFIG User Guide for Nexus Platform

mACNicA

FPGA-TN-02099-2.9

February 2024

© Macnica, Inc. 2025/7/3
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2.4 EiRcENIFDI/O DFEE)CEAULT (3/6)

PROGRAMN

PROGRAMN FPGA

Low Weak
Low FPGA

Low Nexus PROGRAMN

(tPROGRAMN) sysCONFIG User Guide for Nexus Platform  (FPGA-TN-02099 -

2.9) Nexus ) sysCONFIG Port Timing Specification
Certus-NX CertusPro-NX CrossLink-NX-33 MachXO5-NX
PROGRAMN
° JTAG PROGRAMN JTAG
o PROGRAMN
o PROGRAMN

PROGRAMN tPROGRAMN

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

[ ]
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2.4 EiIFENIFDI/O DFEE)CEAULT (4/6)

INITN
INITN
° PROGRAMN REFRESH Low SRAM
e Low tINIT_LOW
e tINITL INITN Hi Nexus
e Nexus SPI
e INITN tINITL
INITN  Low
e INITN
e INITN tINITL
High INITN Nexus
macnica sysCONFIG User Guide for Nexus Platform FPGA—TN—02099—2.% i e g 37



2.4 BIFREHIE

INITN
INITN
PROGRAMN
IEEE1532 REFRESH
INITN
Low
CRC
SP|
. SRAM
MACNICA

FODI/0 DEEHCEIL T (5/6)

JTAG SSPI

FPGA

INITN  Low DONE

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

© Macnica, Inc
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2.4 EiFcENIFDI/O DFEE)CEAULT (6/6)

DONE

DONE FPGA Weak

DONE DONE
DONE FPGA
DONE GPIO 10ps  DONE High DONE
High GPIO

DONE Low FPGA
DONE Low FPGA FPGA
DONE FPGA FPGA

FPGA DONE INITN Low
DONE
IEEE 1532 REFRESH

DONE FPGA

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

[ ]
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3. sysl/O BANK Bd&

[ ]
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3.1 SySI/O BANK ng(Certus-N X

m Lattice
Lattice

sysl/O Banking Scheme

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.
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3.1.1 Certus-NX BANKi#&EBX

BANK

e Certus-NX BANKO~7

sysl/O BANK

BANKO, 1,2,6,7 1.2V~3.3 V Single-Ended 10
BANKS, 4, 5
BANKO, 1, 2, 6, 7 Hot Socket

, 1.0 V~1.8 V Static Dynamic Termination

Differential IO DDR Memory IF

vCao(o)

BANK3, 4, 5 Hot Socket

sysl/O Banking Scheme

Certus-NX Family Data Sheet

mACNicA

GND

Bai

GND
veeio(7)

GND

VECIO(8)

nk 0

GND GND GND

{sloman
[ FEFTY
(slz438n
(Fhoman
[ 2EHTY
[TarZEFTY

FPGA-DS-02078-1.9 January 2024

Figure 2.27. syslfO Banking

© Macnica, Inc.

[[3s7e "%

[E3LFEITY
[3TEEFTY

GND
veao(1)

GND
veao(2)

2025/7/3
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3.1.2 CertusPro-NX BANK &%

BANK

e CertusPro-NX BANKO~7

[ ]

e BANK3, 4,5 1.0V~1.8V Static
e BANKO, 1,2,6,7 Hot Socket
e BANKS3, 4,5 Hot Socket

sysl/O BANK

BANKO, 1,2,6,7 1.2V~3.3 V Single-Ended 10

Dynamic Termination

Differential IO DDR Memory IF

veao(o)

sysl/O Banking Scheme

CertusPro-NX Family Data Sheet

mACNicA

GND
veeio(7)

GND

vcao(s)

GND GND

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

FPGA-DS-02086-1.8 February 2024

Figure 2.27. sysl/O Banking

© Macnica, Inc.

GND
veeio(1)

GND
vCeio(2)
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3.1.3 CrossLink-NX BANK &A%

BANK
e CrossLink-NX BANKO~7 sysl/O BANK
BANKO, 1,2,6,7 1.2V~3.3 V Single-Ended IO

[ ]
e BANKS, 4,5 ,1.0V~1.8V Static Dynamic Termination Differential IO DDR Memory IF
e BANKO, 1,2,6,7 Hot Socket veqeo
e BANKS3, 4,5 Hot Socket _
VECIo) o Bank 7* Bank 1 e VCCIo(1)
VCCIO(8) oo Bank 6" Bank 2* o VCCIO(2)
GND GND GND
sysl/O Banking Scheme 559 SR L
CrossLink-NX Family Data Sheet FPGA-DS-02049-20 ~ October2023  rigure 227.sye1/o Banking

[ ]
MACNICA © Macnica, Inc. 2025/7/3 44



3.1.4 Mach XO5-NX BANKt&#%

BANK

e Mach XO5-NX BANKO~7 sysl/O BANK

e BANKO, 2,3,4,7,8,9 1.0V~3.3 V Single-Ended 10

e BANK1 3.3V Single-Ended IO

e BANK5,6 1.0V~1.8 V Static Dynamic Termination Differential IO DDR Memory IF

e BANKO, 2,3,4,7,8,9 Hot Socket veeio) veeion)

e BANKS5, 6 Hot Socket | _
VECIoE) o Bank 9 Bank 2 onp VCCIoE)
VCCIO(8) o Bank 8 Bank 3 o VCCIO(3)
veelom) oo Bank 7 Bank 4 = veeio®

(2]
4
o

sysl/O Banking Scheme

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

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

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

(]
MACNICA © Macnica, Inc. 2025/7/3
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3.2 BANK 8®DI/O Standard

A 1/0 Standard BANK (Certus-NX, CertusPro-NX, CrossLink-NX)
Vegio (Input) Vo (Output)

Standard Support Banks Tvp. Tvp.
Single-Ended
LVCMQOS33 0,126,7 33 33
LVTTL33 0,1,267 33 3.3
LVCMOS25" 2 0,126,7 2.5 33 2.5
LVCMOS18" 2 0,126,7 1.2,1.5,1.8, 25,33 1.8
LVCMOS18H 3,4,5 18 18
LVCMOS15" 2 0,1,2,67 12,15,1.8,2.5,33 15
LVCMOS15H’ 3,45 1.5 1.8 1.5
LVCMOS12" ¢ 0,126,7 1.2,15,1.8, 25, 3.3 1.2
LVCMOS12H" 3,45 1.2, 1.35%, 1.5, 1.8 1.2
LVCMOS10’ 0,126,7 1.2,15,1.8, 25, 3.3 —
LVCMOS10H’ 3,45 1.0,1.2,1.356,1.5,1.8 1.0
LVCMOS10R’ 3,45 1.0,1.2,1.356, 1.5, 1.8 —
SSTL135_1, SSTL135_II? 3,45 1.35° 1.35
SSTL15_1, SSTL15_II3 3,45 1.57 1.57
HSTL15_I3 3,45 1.57 1.57
HSUL123 3,45 1.2 1.2

Data Sheet Supported sysl/O Standards
MACNICcA © Macnica, Inc. 2025/7/3 46



3.2 BANK 8®DI/O Standard

A 1/0 Standard BANK (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 — 1.8

SLVS 3,4,5 1.0, 1.2, 1.356, 1.5, 1.84 1.2,1.356,15,184

LVCMOS33D> 0,1,26,7 — 33

LVTTL33D> 0,126,7 — 33

LVCMOS25D> 0,1,26,7 — 2.5

SSTL135D_I, SSTL135D_II° 3,4,5 — 1.356

SSTL15D_I, SSTL15D_II° 3,4,5 — 1.5

HSTL15D_I° 3,4,5 — 1.5

HSUL12D> 3,4,5 — 1.2

D.ata Sheet  Supported sysl/O Standards
MACNICA © Macnica, Inc. 2025/7/3
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3.2 BANK #8dI/0O Standard
A 1/0O Standard BANK (Certus-NX, CertusPro-NX, CrossLink-NX)
1. VCCIO /0 Bank

VCC VCCAUX
Certus-NX High-Speed I/O Interface (FPGA-TN-02216)

a. 1I/0 Weak
b. Bank3, 4 Bank5 /O Bank VCCIO 1/O Standard Bank

BankO, 1, 2 Bank6, 7
c. LVCMOS25 BankO, 1, 2 Bank6, 7 VCCIO

VCCIO =VIH VIL VCCIO =33 V VCCIO

3.3V

d. LVCMOS15 Bank3, 4, 5 VCCIO

VIH VIL VCClIO =18V VCCIO
2. LVCMOS Weak VCCIO 1/0 Bank

Bank VCCIO I/O Certus-NX High-Speed I/O Interface (FPGA-TN-02216)
3. Bank3, 4, 5 VCCAUXH
Bank VREF
Certus-NX High-Speed I/O Interface (FPGA-TN-02216)
4. Bank3, 4 Bank5
VCCAUXH

BankO, 1, 2 Bank6, 7

(]
MACNICA © Macnica, Inc.
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3.2 BANK 8®DI/O Standard

A 1/0 Standard BANK

VCM Y2 *VCCIO

Certus-NX High-Speed I/O Interface (FPGA-TN-02216)

6.VCCIO=1.35 V Bank DDR3L

VCCIO=1.35 V
7.LVCMOS15 VCCIO
VCCIO 1.8V LVCMOS15 DC

mACNicA

Bank

Bank3, 4, 5

(Certus-NX, CertusPro-NX, CrossLink-NX)

© Macnica, Inc.
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3.2 BANK 8®DI/O Standard

A 1/0 Standard BANK (MachX0O5-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 1.2,1.5,1.8,25,33 1.8
LVCMOS18H 5,6 1.8 1.8
LVCMOS15" 2 0,234,789 1.2,1.5,18,25,33 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 1.2,1.5,18,2.5,33 —
LVCMOS10H' 56 1.0,1.2,1.35,15,1.8 1.0
LVCMOS10R’ 5,6 1.0,1.2,1.357,1.5,1.8 —
SSTL135_l, SSTL135_II3 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 Input® 5,6 1.2 1.2
Data Sheet Supported sysl/O Standards
MACNICcA © Macnica, Inc. 2025/7/3
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3.2 BANK 8®DI/O Standard

A 1/0 Standard BANK (MachXO5-NX)
Standard Support Banks VCC'OTSF: buY VCC'OT(S; tput
Differential
LVDS 56 1.2,1.35,15,1.8 1.8
LVDSE> 02347289 — 2.5
SubLVDS 56 1.2,1.35,15,1.8 —
SubLVDSE> 0,234,7289 — 1.8
SubLVDSEH> 56 — 1.8
SLVSé 56 1.0, 1.2,1.357, 1.5, 1.8 1.2,1.357,15,184
MIPI D-PHY® 56 1.2 1.2
LVCMOS33D? 0123472829 — 33
LVTTL33D> 0127347289 — 33
LVCMOS25D>3 02347289 — 2.5
SSTL135D_I, SSTL135D_II° 56 — 1.357
SSTL15D_|l, SSTL15D_II° 56 — 1.5
HSTL15D_I° 56 — 1.5
D.ata Sheet Supported sysl/O Standards
MACNICA © Machnica, Inc. 2025/7/3
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3.2 BANK 8®DI/O Standard

A 1/0 Standard BANK (MachXO5-NX)
1. VCCIO I/0 Bank
VCC VCCAUX
sysl/O User Guide for Nexus Platform FPGA-TN-02067
a. 1/0  Weak OFF
b. Bank5, 6 1/0 Bank VCCIO 1/0O Standard Bank
BankO, 1, 2 3,4 Bank7, 8,9
c¢. LVCMOS25 BankO, 1, 2, 3, 4 Bank7, 8, 9 VCCIO
VIH VIL VCCIO =3.3V VCCIO
3.3V
d. LVCMOS15 Bank5, 6 VCCIO
VIH VIL VCCI0O =18 V VCCIO
2. LVCMOS Weak VCCIO 1/0 Bank
Bank VCCIO I/O sysl/O User Guide for Nexus Platform (FPGA-TN-02067)
3. Bank5, 6 VCCAUXH
Bank VREF
sysl/O User Guide for Nexus Platform (FPGA-TN-02067)
4 Bank5, 6 VCCAUXH

BankO, 1, 2, 3, 4 Bank7, 8, 9

mACNicA

© Macnica, Inc.
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3.2 BANK 8®DI/O Standard

A 1/0 Standard BANK (MachXO5-NX)

VCM 1/2 x VCCIO
sysl/O User Guide for Nexus Platform (FPGA-TN-02067)

6.sysl/O MIPI D-PHY HS SLVS VCCIO Bank SLVS
HS LP D-PHY VCCIO =12V Bank
sysl/O MIPI D-PHY LP LVCMOS12
7.VCCIO =135V Bank DDR3L Bank5, 6
VCCI0O=1.35 V Bank
8.LVCMOS15 VCCIO
VCCIO 1.8V LVCMOS15 DC

[ ]
MACNICA © Macnica, Inc. 2025/7/3 53



3.3 Mixed Voltage Mode
A vcao

|/0O Standard

+ VCC, VCCAUX, VCCIO 3 Bank Mixed Voltage
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

mACNicA




3.3 Mixed Voltage Mode

A vccio /0 Standard
. 25V 1.2VIO
. 1.8V IO
1.8V-33V
. Lattice Radiant

mACNicA

NX

3.3V IO Bank

3.3V

Mixed Voltage Mode



.3 Mixed Voltage Mode

ALattice Radiant
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3.3 Mixed Voltage Mode

ALattice Radiant
A

Device Constraint Editor

=> |IOTYPE

A LVCMOS18 - Save — RUN ALL

mACNicA

Fle Edit View Project Design Tools Window Help

2 ox £ st e
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= [ 16bit_counter
B LFD2NX-40-7BG196C [ R
- Strategies r ¥ Instances(46)
— B Nets
=] Timing
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~ T impL1 (Synplify Pro) -
= [ Input Files =
1 source/impl_1/top_countery i
= [ Pre-Synthesis Constraint Fles =
Syl Pro .

source/impl_i/impl_1 sdc
= [ Post-Synthesis Constraint Fikes
source/impl_1/impl_1 pdc
£1 Debug Fies
Script Files
£ Analysis Files
Programming Files
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! top - top_counter x
T~
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3.3 Mixed Voltage Mode

ALattice Radiant

A

mACNicA

IOTYPE 1.8V

1.8V

Lattice Radiant Software - [C/Users/93754/my_designs/16bit_counter/16bit_counterrdf] - Device Constramt Editor - [n] x
File Edit View Project Design Tools Window Help
3~ - LN ~ 2 =
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¥ |G~ Fird Tex 141312 11 10 9 8 7 6 5 4 3 2 1 S-aa
= [ 16bit_counter - R ‘ v [ Visiste Banks
v 3 Por
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4.1 ZEMESSHE

Lattice
Lattice

sysl/O Differential DC Electrical Characteristics

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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4.2 LVDSDEEREIR

LVDS Bank Bank3,4,5 (Certus-NX, CertusPro-NX,CrossLink-NX)
Bank5, 6 (MachXO5-NX)

ALVDS

LVDS Veeax= 1.8 V LVDS Bank VCCIO

ON/OFF 1000Q

ALVDS

LVDS Veco=1.8 V Z&Bank [CHHEINSTEBEBRAN(CL.8VICIRBIEHIER

TRUE LVDS
ALVDS

10 T True C Complementary

ex) True_OF_PL3B" “Comp_OF_PL3A”
LVDS Pull-up

Floating Vo

Vb

Data Sheet sysl/O Differential DC Electrical Characteristics

mACNicA



4.2.1 LVDS

Min Typ Max
VINP, VINM — 0 — 1.60 Y
VICM 2 0.05 — 1.55 Vv
VTHD 2 +100( 1) — — mV
IN — — +10 A
VOH VoP VoM H I rT=1000 — 1425 1.60 Vv
VoL vor VOM L |rRT=1000 0.9V 1075 — v
VOD (VOP - VOM), RT = 100 Q 250 350 450 mV
DVOD H L VoD — — — 50 mV
VOCM (VOP + VOM)/2, RT = 100 Q 1.125 1.25 1.375 Vv
bvocM xgéEM(MAX)—VOCM(MIN) - — - >0 mv
ISAB VOD =0V — — 12 mA
DVOS H L VOS — — — 50 mV
. 1 100mV
MACNICA © Macnica, Inc. 2025/7/3




4.2.1 LVDS

VINP, VINM, VICM, VTHD, IIN
VOH, VOL, VOD, AVOD, VOCM, DVOCM, ISAB, DVOS

EE DA =D
LVDS-N
VOCM 1 VOH N 1 HE N LB NS HE NS LE ./ 1 VINP )
Y ANE AN PN /N VTHD ¢ N\ ! VNM
LVDS-P
VOS
_v
Yo
(]
IMACNICA © Macnica, Inc.

VICM
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4.2.2 LVDS25E (Output Only) D;E=REEIA

LVDS25E Bank Bank 0,1,2,6,7 (Certus-NX, CertusPro-NX,CrossLink-NX)
Bank 0,2,3,4,7,8,9 (MachXO5-NX)
A LVDS Emulate (LVDSE)
LVDSE LVDS
Vego =25 V
. IO T True C Complementary

ex) True_OF_PB26B” “Comp_OF_PB26A”

| |
AC VOO0 =25V (5%) | / \ 1
| RS=1580 |
| (£1%) |

! . -

g8mA L] VA

wamoss | RS=1400 RS=1000 I
veao=25vissy) | (£1%) (£1%%) |
| R5=1580 |
| [+1%) |

gmA ¢ vAYs Y — &
LVOWMOS2S | — . . |
I Transmission ling, Zo = 100 O differential I

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

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

Data Sheet LVDS25E (Output Only)
MACNICA



4.2.3 SubLVDS (Input Only) DR EIR

SubLVDSE Bank : Bank3,4,5 (Certus-NX, CertusPro-NX, CrossLink-NX)
: Bank5,6 (MachXO5-NX)
A SubLVDS
SubLVDS Veeaux = 1.8 V
ON/OFF 100Q
AC

st T

+
|
' ) RT#lﬂnﬂ::
1000 differential 1%t <
H
|:g a:&
- ) 1

!
— —

i
Off-chip : On-chip

Figure 3.3. SubLVDS Input Interface

Data Sheet SubLVDS (Input Only)
mACI\IiCA © Macnica, Inc.
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4.2.4 SubLVDSE/SubLVDSEH (Output Only) D;¥ESEIR

SubLVDSE Bank BankO,1,2,6,7 (Certus-NX, CertusPro-NX, CrossLink-NX)
BankO0,2,3,4,7,8,9 (MachXO5-NX)
SubLVDSEH Bank Bank3,4,5 (Certus-NX, CertusPro-NX, CrossLink-NX)
Bank5,6 (MachXO5-NX)
A\ SubLVDSE/SubLVDSEH
*  SubLVDSE/SubLVDSEH Veeaux = 1.8 V
. ON/OFF 100Q
. 10 T True C Complementary
ex) True_OF_PL3B” “Comp_OF_PL3A” .
.« AC P Hf.s,ﬁwm;m?e;g
(omom ) T =% T
G e
Data Sheet SubLVDSE/SubLVDSEH (Output Only)
IIIACI\IiCA © Macnica, Inc. 2025/7/3
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4.2.5 SLVSOD;F=EIA

LSLVS Bank Bank3,4,5
Bank5,6
ASLVS
.« SLVS Vecaux = 1.8 V
« AC

Data Sheet
MACNICA

SLVS

On Chip

(Certus-NX, CertusPro-NX, CrossLink-NX)

(MachXO5-NX)

ON/OFF

100Q

+ SLVS Receiver

100 Q
Diff

Z0=50

i

+
LVDS B

LVS Driver

Z0=50

Figure 3.5. SLVS Interface

© Macnica, Inc
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5.1 A>J«4Fa1L—>3>

| Lattice
Lattice

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

(]
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52 A>J14F 1L —>3>F—RBE

A Master SPI Modes

» SPI Flash Memory

. Serial/Dual/Quad 3 150 MHz

SPI Flash 3
* Dual boot / Multi boot / Ping-Pong boot

A Slave SPI Mode

« CPU SPI

. Serial/Dual/Quad 3 150 MHz

A Slave 12C/I3C Mode

« CPU 12C/13C

A JTAG Mode

+ JTAG

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

[ ]
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5.3>J«14F1L—>32FEEHR

JTAG
JTAG JTAG_PORT=DISABLE JTAGEN 0Q GND
JTAG
PROGRAMN,INITN,DONE
VccioO( ) 2. 2k@. 7kQ
PROGRAMN
DONE
msec
DONE Low PROGRAMN

PROGRAMN  Low
PROGRAMN  Low

[ ]
MACNICA © Macnica, Inc. 2025/7/3 71



5.4 1>J4F21L—>3>F—RERAZE 1/2

A Master SPI

. Master SPI Port enable

. Master SPI Port Radiant Constraint Editor Master_spi_port  SERIAL DUAL,QUAD
A Slave SPI

. PROGRAMN  Low Slave SPI port  SCSN Activation key(Table 6.4.)  Master
. PROGRAMN  Low Hi  Release PROGRAMN  Falling edge

. Slave SPI Port Radiant Constraint Editor Slave_spi_port  SERIAL,DUALQUAD

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

mACNicA

Configuration Details Configuration Modes

© Macnica, Inc. 2025/7/3
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5.4 1>JA11

A Slave I12C/I3C

21 L—> 3 >E— RiEIRAE 2/2

. PROGRAMN  Low Activation key(Table 6.8) Master Slave address ~ Write
. PROGRAMN  Low Hi  Release PROGRAMN  Falling edge
. Slave 12C/I3C port Radiant Constraint Editor Slave_i2ci3c_port SERIAL DUAL QUAD

Table 6.8. Slave SPI Configuration Port Activation Key

Slave Port/ Activation Key

Slave Configuration Port Activation Key

Slave I2C Port

Slave 12C Port Address* 32'HAACEFA8A

*Mote : The slave 12C/13C address could be either 7 bits or 10 bits address

p>)

JTAG
+ JTAG
* JTAG_ENABLE pin  Hi

JTAG_ENABLE pin

JTAG port

Hi

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

mACNicA

© Macnica, Inc. 2025/7/3
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55 &>J4-

mACNicA

21 L—>3 > E— RICBFBERES

Pull
/
Evg, aA>J4Fa% d>J4F1L—>3a>E—R
AIEBPuIl R AR JTAG MSPI SSPI 12C/13C
JTAG_EN DOWN 1'b1 1'bx 1'b0 1'b0
PROGRAMN up 1'b0 1'b1 1'b0 1'b0
INITN up INITN
DONE UP DONE
MCLK B UP/DOWN - MCLK - -
MCSN upP - MCSN - -
MOSI/MDO upP - MOSI/DO - -
MISO/MD1 upP - MISO/D1 - -
MD2 UP - D2 - -
MD3 upP - D3 - -
MCSNO/MSDO UP - MCSNO/MSDO - -
TCK/SCLK up TCK - SCLK -
TMS/SCSN up ™S - SCSN -
TDI/SI/SDO up DI - MOSI/DO0 -
TDO/SO/SD1 upP TDO - MISO/D1 -
SD2/SCL up - - D2 scL
SD3/SDA up - - D3 SDA
MCL K (CPOL)

Lattice  TN-02099-1-0-CrossLink-NX-sysCONFIG-Usage-Guide

© Macnica, Inc.
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5.6 HAF¥Y—IL LDEE

Radiant

»

1/4

Boot mode

Device Constraint Editor => Global

PROGRAMN_PORT
BACKGROUND_RECONFIG
DONE_EX
DONE_OD
MCCLK_FREQ
TRANSFR
CONFIG_IOVOLTAGE
CONFIG_IOSLEW
CONFIG_SECURE
WAKE_UP
COMPRESS_CONFIG
EARLY_IO_RELEASE
BOOTMODE

v UserCode
UserCade Format
UserCode

Unique Id

+ Derating

» Bank VCCIO
Fort Fin Global

550

72 Start Page Reports ["] pevice Constraint Editor *
Qv Find Text... Name Value
Junction Temperature(T)(C) 85
" Ports
<7 Instances Voltage (V) 0.950000
v SysConfig
SLAVE_SP1_PORT DISABLE
MASTER_SPI_PORT JISABLE
SLAVE_12CI2C_PORT DISABLE
JTAG_PORT NSABLE
DONE_PORT JSABLE
INITN_PORT

Radiant

mACNicA

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

© Macnica, Inc.

2025/7/3

75



5.6 Y —IJ)LLD:GE 2/4

sysConfig
SLAVE_SPI_PORT DISABLE (Default) SERIAL/DUAL/QUAD SCLK, SCSN,
SERIAL SI/SDO, SO/SD1, SD2, SD3 preserve
DUAL Slave SPI Mode
QUAD
MASTER_SPI_PORT DISABLE (Default) SERIAL/DUAL/QUAD MCLK, MCSN,
SERIAL MOSI/MDO, MISO/MD1, MD2, MD3 preserve
DUAL Master SPI Mode
QUAD
JTAG to SPI Flash
SLAVE_I2CI3C_PORT DISABLE (Default) ENABLE SD2/SCL, SD3/SDA
ENABLE preserve
Slave 12C/13C mode
JTAG_PORT DISABLE ENABLE TCK, TMS, TDI, TDO
ENABLE (Default) preserve
ENABLE
DISABLE JTAG_EN JTAG
DISABLE JTAG
DONE_PORT DISABLE ENABLE DONE preserve
ENABLE (Default) DONE ENABLE
INITN_PORT DISABLE ENABLE INITN preserve
ENABLE (Default) INITN Low
ENABLE
PROGRAMN_PORT DISABLE ENABLE PROGRAMN preserve
ENABLE (Default) PROGRAMN

ENABLE

mACNicA

© Macnica, Inc.
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5.6 FHFY—ILELDEE 3/4

sysConfig
BACKGROUND_RECONFIG OFF (Default) .
ON Transparent
SRAM_EBR OFF...
SRAM_ONLY ON ... SRAM EBR IP
SRAM_EBR... SRAM EBR
SRAM_ONLY... SRAM
DONE_EX OFF (Default) . Wake up
ON . Done bit  Hi
OFF...Done bit  Hi DONE Wake up
ON...Done bit  Hi DONE Low Wake
up Hi Wake up
WAKE UP
DONE_OD ON (Default) «  DONE
OFF
MCLK_Frequency 3.5 (Default) . SPI Flash
7.0/14.1/28.1/56.2/90/112.5/150 . +10%
TRANSFR ON (Default) * TransFR
OFF
sysCONFIG User Guide for Nexus Platform FPGA-TN-02099-2.8 Configuration Details Configuration Modes
L]
IMACNICA © Macnica, Inc. 2025/7/3 77




5.6 HEFEY —J)L LDEGE 4/4

sysConfig

CONFIG_IOVOLTAGE

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

BankO, 1

CONFIG_IOSLEW

SLOW (Default)
MEDIUM
FAST

Slew Rate

CONFIG_SECURE

OFF (Default)
ON

ON sysCONFIG  JTAG

WAKE UP

ENABLE_DONE_SYNC (Default)
DISABLE_DONE_SYNC

ENABLE_DONE_SYNC... DONE
DONE_EX ON
DISABLE_DONE_SYNC... DONE DONE_EX OFF

COMPRESS_CONFIG

OFF (Default)
ON

Bitstream

EARLY_IO_RELEASE

OFF (Default)
ON

Bank1,2,6,7 1/O EARLY_IO_RELEASE

BOOTMODE

DUAL (Default)
SINGLE
NONE

Dual...

SINGLE...

NONE...Master SPI
Slave

sysCONFIG User Guide for Nexus Platform

mACNicA

FPGA-TN-02099-2.8 Configuration Details Configuration Modes

© Macnica, Inc. 2025/7/3
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5.7 1>J414F1L—>3>7J0—1/4

1. Power UP

Power UP
VCC> 067 V=074
VCCAUX > 1.45V =161V
VCCI00 > 095V = 1.05 V
_ VOCI01>0.95V - 105V

INITN and DONE
Driven Low

- I Initialization
Not Done
Initialization

Initialization Completed

Power not stable

Release Driving
INITN LOW

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

II cnnfguratlon data received

Device Refresh
14( e >

DONE Released

Device Refresh
User Mode

Figure 5.1. Master Port Configuration Flow

mMACNicA

POR

Nexus INITN
Power Up

INITN  DONE

* Vcc >0.73V-0.83V
e Vccaux >1.34V-162V
¢ Vccio0 >0.89 V-105V
* Vcciol >0.89 V- 1.05V

PROGRAMN

= tINITI.

DONE Low
Pull-up

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— 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

Initialization
Not Done
Initialization

Initialization Completed

Release Driving
INITN LOW

INITM pin LOW
Wait for INITN
Going HIGH

Configuration
rite SRAM Memory

/\

Device Refresh ERROR
INITN=LOW

-
A

II cnnfguratlon data received

Wake up >

DONE Released

User Mode >

Device Refresh

%

Device Refresh

"

Figure 5.1. Master Port Configuration Flow

mMACNicA

. Initialization

INITN  DONE Low
SRAM

Power on reset

Initiarization

« tINIL

*  PROGRAMN

* INITN
tINITL

Master
FPGA
INITN

SRAM

= tINITI.

INITN

Hi

Low

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 1>7J4Fa1L—>3>7J0— 3/4

Power not stable 3 u Configuration

. INITN  Hi
. INITN Low

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

Initialization
Not Done
¢ fterocramN — P ;
PROGRAMN ’!
. r- 0= e
| tinme —
v INITN —» tinm_tow 11
NN piRtew ! r—— A
Wait for INITN B —
Going HIGH DONE —» toone_Low

Figure 2.2. Configuration from PROGRAMN Timing

Device Refresh

Configuration
Write SRAM Memary

Al configuration data received PROGRAMN /

Device Refrash — tim »| Configuration

i Wake up INITN —\ / Error

- Figure 2.1. Configuration Error Notification
Device Refresh
e > Common Programming and Configuration FAQs with Supplementary Concepts for CrossLink-NX, Certus-NX,

) ) and CertusPro-NX FPGA-AN-02048-1.2
° Figure 5.1. Master Port Configuration Flow
IMACNICA © Macnica, Inc. 2025/7/3 81

INITN=LOW Configuration
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5.7 1>7J414F1L—>3>70— 4/4

mMACNicA

4 . Wake Up

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

Power not stable

Initialization
Not Done
INITM pin LOW
Wait for INITN
Going HIGH
Device Refresh 0 ERROR
- Configuration INITN=LOW

Write SRAM Memary

Device Refresh

Device Refresh

Figure 5.1. Master Port Configuration Flow

© Macnica, Inc.

DONE status bit
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e d>J14F1L—>3

DONE
DONE Low
DONE Hi
INITN
INITN Low

Radiant Programmer

PROGRAMN
PROGRAMN Low

mACNicA

PSR LSITHRVES(E ?

(PULL UP/PULL DOWN)

© Macnica, Inc

2025/7/3
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ME J>TJ14F21L—>3a>P3XRLITHRVEE ?

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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C e-NX, CGresBLink-NX)

5-8 1 >74’ :F‘J. l/_:/5 >F£EE>$&H?(Certus-Nx ,

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

3.
cme f -
REFRESH Command toe ——»
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
© Macnica, Inc. 2025/7/3 85
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5-8 1 >74’ 4‘£1 l/_:/5 >F£i¥to>i&ﬁg(Certus-Nx ,

Vee/Veesn/

Vn:nw/chm | ticra_ror
REFRESH Command E tiers
INITN
q
DONE
i« s
PROGRAMN Slave Activation _'| e
""""""""""" boroxs]  [—
CCLK
s RrrE
tacrsa—» «— —*| fa
R Busbsa
Figure 3.15. Slave SPI/I’C/13C POR/REFRESH Timing

Data Sheet sysCONFIG Port Timing Specifications

mACNicA

© Macnica, Inc.

C e-NX, GrssBLink-NX)
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5.8 A>J1F 1L —>3 VEhEE iR (Machxos-Nx)

I?ata Sheet
MACNICA

REFRESH
Command P J |

Vec/Veeaux/
Vccioo/Vecion

4+—— ticre
INITN §§§§§

DONE N -

PROGRAMN _/—\

— tMsei_iN—p Slave Activation 4.‘ tact_cResem_H [d—

ssi """""":::DDDC OO o0

s _ L ___

SDA
Figure 3.14. Slave SPI/I*C/13C POR/REFRESH Timing

sysCONFIG Port Timing Specifications

© Macnica, Inc.
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58 >J«4Fa1L—>

3 > BEE E)i&ﬁ?(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.




5.9 [EIE&H : Master SPI Serial

mACNicA

VccioO

SPI Serial
Flash

T i MCLK

. 4.7kohm
. 1kohm
I.]Z.Zkohm
. 33o0hm
*1 MCLK Slew Rate
/
*2 JTAG Port Flash
*3 PROGRAMN Low
*4 Hard JTAG
. /
Wide Rangel

* SPI Flash Memory

Vcciol *2.4
Hard JTAG

NX Ve
cqj
. - GND—T GND
*1 TCK|< P ®— Tk
TMS ¢ ® ™S
TDé‘ ® » 1D

TD d
MOSI/MDO 5 SN

> MISO/MD1 JTAG_EN 7
MCSN VccioO
PROGRAMN ¢
INITN >
DONE———@—1—> or Test Port
o *:
5
Fast 33Q
Debug
JP

Pull up/Pull Down
VIN Maximum Overshoot/Undershoot Allowance —

© Macnica, Inc. 2025/7/3 89



5.9

mACNicA

SPI Dual
Flash

SCLK

SI/S100
SO/SIO1

CS#

. 4.7kohm
M 1kohm
L_2.2kohm
. 33o0hm

*1 MCLK

*2 JTAG Port

Flash

*3 PROGRAMN
*4 Hard JTAG

Wide Rangel
SPI Flash Memory

o] &5 : Master SPI Dual

VccioO

vV V |

Low

Slew Rate

*2,4

Hard JTAG
NX
Bl.
*1 TCK < Py ®— | 1k
MCLK TMS|E Py
DI (< n
00 @
MOSI/MDO LIJ
MISO/MD1 JTAG_EN[—— ”7
MCSN Vccio0
PROGRAMN ——
INITN >
DONE————®—T—» | orTestPort
o *
p*3
Fast 33Q
Debug
JP

Pull up/Pull Down
VIN Maximum Overshoot/Undershoot Allowance —

© Macnica, Inc. 2025/7/3 90



5.9 [E&H : Master SPI Quad

mACNicA

Vccio0 Vccio1l Hard JTAG %24
ar
SPI Quad NX Vcgj
M GNo— GND
--- *1 TCKE -|‘._TCK
T_. MCLK ygllb E ‘ ™S
@ » DI
> TDO
MOSI/MDO N
> MISO/MD1 JTAG EN— /.
® > MD2 Vccio0
—@ > MD3
MCSN
i PROGRAMN. ——
4.7kohm INITN >
M 1kohm DONE[——&—1—> or Test Port
o *
|_l2.2kohm };7 P73
. 33o0hm
*1 MCLK Slew Rate  Fast 33Q
/
*2 JTAG Port Flash Debug
*3 PROGRAMN Low JP
*4 Hard JTAG Pull up/Pull Down
. / VIN Maximum Overshoot/Undershoot Allowance —
Wide Rangel

» SPI Flash Memory

© Macnica, Inc. 2025/7/3 91



5.9

mACNicA

Hard JTAG

. 4.7kohm
M 1kohm
U 2.2kohm

' 33o0hm
*1 MCLK

*2 Debug
*3 PROGRAMN
*4 JTAG

B]#&{ : Slave SPI

Vcgj
GND
TCK
TDO
TDI
T™S

*

CPU/
Processorc

/

Vcciol

GND

Vcciol

Slew Rate

soft JTAG Port

Low

*5 Hard / Soft JTAG

Wide Rangel

/

e« CPU/ Processor

Vcciox
oft JTAG
CertusPro-NX .
Vcgj
. GNDT GND
TCK (userlO) |« P ®— 1k
TMS (userlO) € *
TDI (userlO) Y Py Ny
» DI
TCK/SCLK TDO (userlO) L|J
TDO/SO v/
TDI/SI
TMS/SCSN Vcciol
> PROGRAMN JTAG_EN JP*A
> INITN
DONE
/4
Fast 33Q
JP
JP

*2,5

Pull up/Pull Down
VIN Maximum Overshoot/Undershoot Allowance -

© Macnica, Inc.
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5.9 [I&H : Slave 12C/13C

cPU/ Vcciol
Processor CertusPro-NX
“ gl
TCK:
TMS| ¢
15O
> scL
JTAG EN—
—+@————@—>» p)
Vccio0
. 4.7kohm
B 1ohm ‘ » PROGRAMN
J > INITN
2.2kohm ——®— DONE
M 1k-4.7kohm
*1 Debug soft JTAG Port
*2 PROGRAMN Low JP

*3 Hard JTAG

mACNicA

*

L&

Hard JTAG
Vcgj
MM GNDT GND
— 1k

o

Pull up/Pull Down

© Macnica, Inc. 2025/7/3
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5.10 3> J414F 1L —>3>57—4951X

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.

1.
Nexus 1 (

sysCONFIG User Guide for Nexus Platform FPGA-TN-02099-2.8 Configuration Details Configuration Modes
IMACNICA



5.11 Master SPI EM{ERFDIRAZ : Serial

Serial MSPI Flash MCCLK_FREQ=3.5 MHz(default)
1.0ms MCCLK_FREQ=28.1 MHz

Master SPI : Serial

1.0 ms MCLK

| 3.5MHz(default) 28.TMHz

»

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

mACNicA



5.11 Master SPI BI{EBFDRHAZ : Dual

Dual MSPI Flash Serial Read Command[03h]
1.0ms Dual Read Command[ BBh] (Serial Read
) Flash MCCLK_FREQ=3.5 MHz(default) 1.4 ms

MCCLK_FREQ=28.1 MHz

1.0ms Dual Read
Serial [03h] Dual [BBh] .

3.5MHz(default) | 28 1M}z

1.4ms MCLK

CS
MCLK
MOSI
MISO I o
200us/div
Serial Read Command Dual Read Command

2us/div 2us/div - o - 0.1us/div



5.11 Master SPI Ei{FRFDRAZ : Quad 1/3

Quad MSPI Flash Serial Read Command[03 h]
1.0ms Quad Read Command[ EBh] (Serial Read

1.0ms Quad Read
| Quad [EBh] Serial Read Command Quad Read Command

| Serial [03h]

\ 4

2us/div 2us/div




5.11 Master SPI Ei{FBFDRAZ : Quad 2/3

Quad MSPI Flash
1.2ms MCCLK_FREQ=28.1 MHz

1.2ms MCLK

| 3.5MHz(default) | 28.1MHz

v

s
MCLK |

MOSI
MISO

o ' 2us/div
MACNICA

MCCLK_FREQ=3.5 MHz(default)

0.2us/div



5.11 Master SPI E{FRFDRRAZ : Quad 3/3

Quad MSPI Flash MCCLK_FREQ=3.5 MHz(default)
1.2ms MCCLK_FREQ=28.1 MHz
mm?-m Gorfieuration Data Dor’ t Gare
M Serial DBE
Serial Read [03h] D#HTAV T4 L—2avNET T B Pt
cs | !—
mMoLk T ([
MOSL = || )
MISO ! 3 )
BMDual/QuadDEHH
Serial Read [03h] THABL . #FEdH 5Dual/Quad Read [BBh/EBh] (ZHIWE1>5
VB (PaetT) L (Pt
cs | Il [
MCLK —Lﬂﬂnﬂ_ﬂ_ﬂ_ﬂﬂ_ ........................ ﬂﬂnﬂ_ﬂﬂﬂﬂﬂmﬂm .................................. W
MOSL/DO ol = —— ) |
MS /DI —=—f f —— ' O |
D2 y ) |
D3 { A
Spreadsheet View > Global Preferenced / Rl OO TR TSI, Latt et AR B TAN T — 2 0 S A,
GONFE_MODESRE LY HhaE N Dl QUAIDREI0F & —h5— 1 2. Cuad DI TR TR T

MACNICA 0.2us/div



6. Radiant Programmer ZRWEZEEAH

[ ]
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6.1 Download —2')L

USB Download ( )

12C: SCL TDI/SI *
E6i
Bl

ISPEN/PROG
Gnp *
* Indicates flywire connections required for most basic JTAG programming.

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

. Flywire JTAG/SPI/I2C  IF
USB Download Cable 8 HW-USBN-2B . 254  pitch Flywire
e Radiant Programmer PC
e PC
° Lattice Radiant Software Installation Guide ” Install and Uninstall

Cable Drivers”
http://www.latticesemi.com/view_document?document_id=52751

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

USB Download Box Flywire
Mini USB type-B = PC

(]
MACNICA © Macnica, Inc. 2025/7/3 101


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 —2J')L

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
mACNicA © Macnica, Inc. 2025/7/3 102



6.2 Download &r—J )L{ES5HHA

vee Veale) Ved
ICC =10 mA VCC
TDO/SO IEEE1149.1( JTAG)
TDI/SI IEEE1149.1
ISPEN/PROG
HW-USBN-2B SPI SN/SSPI
TRST IEEE1149.1
DONE DONE DONE
T™S IEEE1149.1
GND
TCK/SCLK IEEE1149.1
INIT
INIT
[2C: SCL [2C SCL 12C SCL
[2C: SDA [2C SDA 12C SDA
5V OUT 5V iCEprogM1050 5V
Programming Cables User Guide = FPGA-UG-02042-26.6
mACNicA © Macnica, Inc. 2025/7/3 103




6.3 Programmer ZRAWZEEZAHCEAUTOERN

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 fRIEBNADEZEAH 1/3

m Download

SRAM JTAG/SPI/12C,13C  I/F
Download
)
SRAM OFF
NX NX NX
TCK »| TCK SCK »| CCLK SCL »[scL
T™S SS
»| TMS »| /CS
DI MOSI SDA
»|TDI > Sl »|SDA
HOST PC | ReseT HOST PC | ReseT HOST PC ["ReSET
»|JTAG_EN »| PROGRAMN »| PROGRAMN
TDO 100 MISO 0
JTAG I/F {EFREF SPI I/F {ERRF 12C E7=(d13C I/F ERF

mACNicA

© Macnica, Inc.

2025/7/3
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6.4 SRAM FRIBINDEZAH 2/3

m SRAM ( ) Programming
Radiant Programmer _ Programmer

Device Family

Device Operation

el s e R Sevx @ Target Memory:
Enable Status! Device Family | ! Device ; ' Operation i Static Random Access Memory (SRAM)
1 | LFCPNX | ILFCPNX-100 | iFast Configuration |
/ ,,,,,,,,,,,,,,,,, / ————— - \ Port Interface:
JTAG/ Slave SPI/ 12C/13C Bridge H*5iEiR
Device Family Device | O TS
LFCPNX i LFCPNX-100 v Access Mode: Direct Programming
Generic JTAG Device
LFMXO5 Direct Programmine ~ . ) )
Fast Gnfuatin - Operation: Fast Configuration
LFD2nix Psammine Dt - - _CZTITTITIITITIICIIIL
LIFCL II
LIFCL_ENG I Prog
iCE40 UltraPlus it * i
5p|4;]e”at| Flash [] Passwerd Pratection Options (Provids key file if password protection enabled ( . blt)
LFCPNX — OK
Programming Cables User Guide FPGA-UG-02042-26.6
L]
MACNICA © Macnica, Inc. 2025/7/3
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6.4 SRAM fRIEBNADZEAH 3/3

m SRAM ( ) Programming
Program Device
P A (2023 2 )
ol S _ 12C I/F Device Properties 12C Slave Address
Enable Status Device Family H Device Operation
eemy e Default ~ Slave Address
1 LFCPNX ;LFCPNX-H)U Fast Configuration

Tools  Help
@0
ndor Device Fa < Default 12C Slave Address>

7bit addressing: 1000000
10bit addressing: 1111000000

Status Done

(]
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6.5 FPGAEHTDSPI FlashADEiAH 1/3

m Download

FPGA SPI Flash JTAG/SPI
Download (HOST PQ) =
JTAG I/F FPGA SPI Flash
NX
TeK »| TCK
™S > TMS
DI
HOST PC > TDI
RESET »| JTAG_EN 9
0 two  Byag
T &
YWY i
IELER
 SPIFlash
JTAG I/F {SEFEF
MACNICcA

2 |/F
= SPI Flash

© Macnica, Inc.
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6.5 FPGABEHTODSPI FlashADEiAH 2/3

m FPGA SPI

Radiant

Device Family Device

Device Family

(

Enable Status

ILFCPNX

Flash

Programmer

Operation

Device Family

LFCPNX ~

Device

Generic JTAG Device

LFD2NX

LIFCL
LIFCL_ENG
iCE40 UltraPlus
5P| Serial Flash

LFCPNX

mACNicA

LFCPNX-100 v
LFMXOs

e
L]
Sk

e

Genersl  Device Information
Device Opsration

.
| Target Memory: Exteral SFI Flash Memory (SFIFLASH) ~

'
1 Fort Interface: JTAGISPL -

N
\
'
I
'
1 Access Mode Direct Programming “
I
'
! Operation Erase ProgramVerify “RK

Family SPLSerial Flash

\
! 2
| Vendor: Macranix ~
| Deviee: MX26L12833F g |
\ Package 8-pin SOP )

SFT

Data file size (Bytes)

Start address (Hox) 0x00000000 o

End address (Hex) 0x00220000 °

[ Turn off addresses auto updatine
[ Erase SPLpart on programmine error

[ Secure SPI flash eolden patterm ssotors

© Macnica, Inc.

Device Operation

Target Memory:
External SPIFlash Memory (SPI Flash)

Port Interface:
JTAG2SPIh SSPI2SPI %&3ER

Access Mode: Direct Programming

Operation: Erase, Program, Verify

(*. bit)
SPI Flash

Load from File

oK

2025/7/3
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6.5 FPGAEHTDSPI FlashADEiAdH 3/3

m FPGA SPI Flash

Program Device

( N
NeHH 2 BEHY RSN E
Enable Status Delyice Family ) Device Operation
1 LFCPNX

ELFCP NX-100 Fast Configuration

Tools ﬂE‘|E”\
Y
ndor Device Fa
)
o PROGRAMN Jumper SPI Flash
Jumper PROGRAMN Low "Program
Device”
. Jumper Open

Status Done

[ ]
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6.6 Feature Row ANDBAH

m Download
e Feature Row JTAG/SPI/12C,I3C  I/F
e Download
)
( )
[ )
NX NX NX
TCK » ek SCK o ek SCL w[oc
™S SS
»| TMS »| /CS
DI MOSI SDA
HOST PC [ rpser g HOST PC [ Rpser R HOSTPC | ResET | >0
»| JTAG_EN »| PROGRAMN »| PROGRAMN
TDO 100 MISO -
JTAG |/F {EFREF SPI I/F {EFEF 12C EJz(&I3C I/F {ERRF

(]
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6.6 Feature Row ANDEAH

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

[ ]
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6.6 Feature Row ANDBAH

m Feature Row

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

General Device Information
Device Operation
Target Memary:
Port Interface:
Aocess Mode:

Operation:

[] Passward Protection Options (Provide

Mon Yolatile Gonfiguration Memory w
JTAG w
Feature Rows Programming w

Feature Fow Programming Options

REad Feature FowW
Program Cantral N Register 1
Digplay Control NV Register 1

Feature Row file {fea): |

[] Feature Row Lack Options

Read Lock i ite Lock

Lock Fabric Port Access
(Hard Lock)

Garce

mACNicA

Program Feature Row
Programming File Utility

Feature Row (*. fea)

Feature Row

© Macnica, Inc.

One Time

2025/7/3
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6.7 Program Feature Row CTODEEiAH 1/3

m Feature Row

e Feature Row Feature Row (* .fea)
e Feature Row Radiant NX FPGA

(*. bit)
e Feature Row

Radiant Programmer Feature Row Editor

Programmer Programming File Utility Programming File Utility
B3 Radiant Programmer - impl_T.xcf * F—— 5%

S ——

File Edit View Run @ Tools Help

MEE S e Deployment Tool

Enable Status Device\t.@. Dowpload Debugger . _ \ q
14 Lattice | <> Programming File Uility y o4

# Custom Flash Device...

2 Programming File Utility Feature Row Editor

£ Programming File Utility Feature Row Ed|t0r
File Edit Command | Tools _Configuration _Window ‘AH;IQ/

Control RegisterD Editor...

“#: Control Register1 Editor... q
USERCOUDE Editor..

Security and Persistent Fields Editor..

L]
IMACNICA © Macnica, Inc. 2025/7/3 1 14



6.7 Program Feature Row CTDEEFiAH 2/3

3. Feature Row Editor

18 g ¢ ety it

P Wi

roen

(o o s

a0 pesmse_m goete
e pearives L en

=\
Feature Row

-

Save

Save As fea

21985107 INOd
IGeSIT NLINI
al9esiq NNYED0Ud
uo AT

Auo 2l

11 afd

219eu3 amd
zaapsioeg

L3235 j00g
032253008

NIan

(1) 219203 wondfizag
(@) 319213 wond/inag
ajgeu3 vosssaiduinaag
(1) voneanuayny
(0) voneamuaynYy

rn*nqﬂ =% T o T o= \

Default

Chip Value g, ©

(§2)3p2) Q) wowsn)
(22)3po) g worsn)
(52)3po) Q) worsn)
(52)3po) Q) worsn)
#2) 2po) g worsn)
(£2)3po) g wowsn)
(22)3po) @ wowsn)
(12)3po) g worsn)
(02) 2po) g worsn)
po) g woisn)
(@1) 3po) g worsmy
(1) apo) gjwowsny
(91) 3po) g worsmy
(51)3po) g worsmy
(v1) apo) Q| wowsn)
(g1} apo) Q| wowsn)y
P Q) waisn)
P Q) waisn)
(01} apo) gl wowsn)
(6) apaD g| wossn)
(8) 3pa) qj wosm
(2)3pa) qj wossm
(3) 3pa) qj woism
(5) 3pa) qj woism
() 3pa) qj woism
(£)3po) qj wokm
(2)3po) qj wokm
(1)3po) qj wokm
(0) 3po) qj worm

>

v

Close

Save fs

Save

e
I

Device: | LFCPNX-100

-

Read

(—===
Read
- - - -

R

(===
Device: | LEGPMN-=100 I

- — - — -

115
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6.7 Program Feature Row CTDEEiAH 3/3

4. Programmer Feature Row

1 [

Enable Status Device Family Device

Operaticn

LFCPMX LFCPNX-100 | Program Feature Row E
i |

*: LFCPNX - LFCPNX-100 - Device

General Device Information

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

| Tareet Memory Non Volatile Gonfiguration Memory v
E Port Interface: JTAG ~ E
E Access Mode: Feature Rows Programming ~ E
I\\Operanon Program Feature Row ~ /:‘

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

Feature Row Programming Options

[] Feature Row Lock Options

Lock Fabric Port Access
Read Lock wivite Lock Hard Lock)

5. Program Device

Tools Help

1 (=
B RO
ndor \Ijeiu‘riceFa

6 Status Done

mACNicA

Device Operation

Target Memory:
Non Volatile Configuration Memory

Port Interface:
JTAG / Slave SP1/12C/ I3C Bridge MDWdNh %R

Access Mode: Feature Rows Programming

Operation: Program Feature Row

Feature Row (*. fea)

—  0OK

© Macnica, Inc.
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6.8 H/k— MU TWB 4% Boot Mode

1. Dual Boot
SPI Flash

0x00_0000 @®

Config
Fail

Ox1E_0000

(LFCPNX-100 ®

0x7F_FF00

@

2 Jump Table

SEEF KLZ (32b03)

Primary Pattern 0x0000_0000

Golden Pattern User

Jump Table OxFFFF_FFO0

Primary Pattern
Golden Pattern
Golden Pattern

mACNicA

0x00_0000

SPI FL Mem
64Mb
.Ping-Pong Boot
SPI Flash
0x00_0000 @
A
0x01_0000 @@ \
\ | Config
0x21_0000 @Q2 Fail
(LFCPNX-100 \ |

@@‘/‘/

Jump Table

R L2 (2200)

0x0000_0000
OxFFFF_FFOO

Ox7F_FF00

Jump Table

0x0001_0000
User

Primary Pattern

Secondary Pattern User

Jump Table
First Boot Pattern

0x?
0x?
0x?

0x?

Ox7F_FF00

3

3. Multi Boot
SPI Flash

®

6 Jump Table

G2om)

Primary Pattern

Golden Pattern

Alternate Pattern1~4

Jump Table
Primary Pattern
Programn
Alternate Pattern
(Alternate Pattern

Golden Pattern

© Macnica, Inc.

0x0000_0000
User
User

OXFFFF_FF00

or Refresh

4

2025/7/3
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6.8 Hik— b UTUL\B45% Boot Mode

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

[ ]
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Radiant 2023.2.1
mcs

Radiant IP

Radiant  Strategy "|P Evaluation”

File Edit View Project Tools Window Help
o7 EL e Eﬂ G
> . Synthezize Desian | . Map Dezign |

Q« Find Text

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

=
5=| Area

= Timing

1 (Lattice LSE)
nput Files
s source/impl_1/top.v

mACNicA

=

bitstream
False

Descriptior:

Process
+ [ Synthesize Design
[=] Constraint Prepagati
[=] synplify Pro
[ Lse
= [=] Post-Synthesis
[=] Post-Synthesis Timir
= [=] Map Design
[=] Map Timing Analysic
= [=] Place & Route Design
[=] Place & Route Timin
[=] 10 Timing Analysis

[~ Timing Simulatien

All v | Default

Name Type Value
Command Line Options | Text
Enable Early 10 Wakeup | T/F
Enable Timing Check ~ T/F
Qutput Format Li
Register Initialization /F =

ist Bit File,

‘hen enabled, a bitstream will be generated for evaluation purposes when an [P license is not
found, but will be limited to & maximum of four hours before the device resets itself. iWhen
disabled, )a bitstream will not be generated if an IP license is not found (Not applicable for iCE40
UltraPlus!

oK Concel | foply Helr

© Macnica, Inc.
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6.9 Dual Boot 1/3

m Dual Boot File

1. Programmer Tools - Deployment Tool Deployment Tool
Radiant Deployment Tool - New Deployment ? *
Function Type: External Memory -

Function : External Memory %R

Output File Type: Hes: Gonwe rsion A

HexDonersin Output File Type: Dual Boot Zi#iR
Fing—Fong Eoot
Advanced SPI Flash
sysDOMFIG Daisy Chain

2. 2 bit Next

- 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
3. Golden / Primary Pattern Next

5. Generate
IEH EEEE

External Memory: Dual Boot
] = o] £ o
Step 2 of 4: Dual Beot Options B DS EE D

External Memary: Dual Boot

Options  User Data Files Step 4 of 4: Generate Deployment

Output Format: Tntel Hex ~ iew File
SPI Flash Size (Mb): 1] v Deployment Tool Summary -
SPI Flash Read Mode: L [ PRI, SR

Y r 1

puc Format:  Intel Hex

i
Golden Pattern: | Gi/usr_e=/Rd2023p2wks/edmiDemod LFGFNXredo/fit/zdmiDemodL FGPNreda/impl_2w3LAs, ~ S‘arhng Address' O=001E0000 ~ :
ash Size (Mb): 6

Primary Pattern : Gifuise_ss/Rd2028p2mks/edmiDemod FGPNtedo/fit fedmiDamod LFOPNredo/impl 2wdLAs, ~ || e S e o
) y Comanta e TSNS/ ORTRCT_S1ara CIU/RTL J055_op9ect_count

/e ._class/CHIDURTL/Jedi_cbyect_coun w
>

[ Protect Goldsn Sector
[ Byte Wide Bit Miror

Gomi
CJ’Isnhldmlfi?/fwamm:rfmnlmﬁlfddk:m' o ot de LEOPIOC-100 rgaden,” 0 \lses/ 11383/ Documets/dev/yaiant/

[ Retain Bitstream Header
gt clace/ P Shpctcart ool s D ~cokdenace De0TEDIB0 —peimsey -0 Userss
Optimize Memory Space i e A el oy iy sy oo Y Ly M
i 616 e e o

Framar_cort_vmie_ingl v

| [ Mo Header Prefmble on Primary bitstrsam

Deployment Generation Status

File Edit Help
gl oo aE £ E

External Memory: Dual Boot

Step 3 of 4 Select Output File(s) MachXO5-NX
Output File1: diant/Object class AGPHA/RTL A jedi object count wiw/implvmfjedi_human_court v implamemes - S P I Flas h Size 32 M b

2023.1 DT Quad Read mcs
7.8.2/TN -02271

(]
MACNICA © Macnica, Inc. 2025/7/3
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6.9 Dual Boot 3/3

m Dual Boot File
3 Step2or4 User Data Files

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

Golden
PR DR e E

External Memory: Dual Boot

Step 2 of 4: Dual Boot Options

Options | User Data Files /

;
! 7] User Data Files

777777777777 '
O Byte Widd W Mivorine _______ Next
Mumber of User\pata Files] |1 v
.

User Data File 1

@
=
&
‘o
@
2
B
i
=
[
Y
=
E
=
7
3
S
[
o
a
=
=
@
g
8
ES
W
o
=
=
&
3
2
o
(=]
a
=
=
@
g
&
ES
3
=2
z
=
&
w
=
E
®
<

=

Btarting Address: 4 p Deploym ent Tool
User Data File 2
Startine Address:

User Data File 3

Generate

Y *. mcs
Deployment Tool *. mcs

User Data Files SPI

Number of User Data Files ( 5)

Next
4 5 .

Programmer Erase [/ Program / Verify

(]
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6.10 MultiBoot 1/3

m Multi Boot File

MachXO5-NX
DT mcs
2023.1.1 DT

. Programmer Tools - Deployment Tool Deployment Tool
Radiant Deployment Tool - New Deployment ? >
Funection Type: Estternal bemary -

Function : External Memory %R

Output File Type: | Hex Conversion h

S Output File Type: Advanced SPIFlashZi#iR

Cual Boot
Fing—Pong Boot
Advanced SPI Flash

=ys20MFIG Daizy Chain

2. Primary Pattern ( ) bit Next

= | Radiant Deployment Tool- project0.ddt™

File Edit Help
AEH DR DR A 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

L]
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6.10 MultiBoot 2/3

m Multi Boot File
3. Pattern Next

Radiant Deployment Tool- project2.det” _

File Edit Help

AT DD DR DR 2

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

Options User Data Files  Multiple Boot

Multiple Boot
(
f

Starting Address:
[ Protect Golden Sector

Number of Alternate Patterns: L

Alternate Pattern 1. Gi/ust_s=/Rd2023p2nks/2dmiDemod LFCPMHredo/fit/edmiDemad LFGPMxreda/impl_1/2dmiDe madLFGP Mxreda_im
Starting Address: 00030000 w
Mext Ailternate Pattern to Configure:

Alternate Pattern 2

0200540000 ~

Starting Address:

Next Alternate Pattern to Configure:

Alternate Pattern 3 Cifusr_s=/Rd2023p2wks/2dmiDemodLFCP Nredo/fit/edmiDemad LFGPM¥reda/impl_1. DemodLFGP Nxreda_im

000730000 ~

Starting Address:

Mext Alternate Pattern to Configure:

Alternate Pattern 4

0200960000 ~

Starting Address:

Next Alternate Pattern to Configure:

Multiple Boot Golden

Primary

mACNicA

Giolden Pattern: 1| C:/usr_s2/Rd2023p2wks /zdmiDema 4L FCPN¥redo./fit/2dmiDemod LEFGPMNMredo/ impl_2waL frs/edmiDemod LFCPMXreda_impl_dwalf
'

w

Generate

B

5.

(* .mcs)

Next

Radiant Deployment Tool- project.ddt™
File Edit Help

External Memory: Dual Baot

Step 3 of #: Select Output File(s)

- a x
AEE RN CEOE £

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

Generate

Radiant Deployment Tool- projecttddt”
Ele Edit Help
AHH DEEECE 2B
| External Memory: Dual Baot

Step 4 of 1: Gonsrate Deploymont

Degloyment Taol Summary

hearcheat_izgl_L.bic

/nebb e o

FOL-40 -golen
) IE imary " C: st Forea fear D, e
i 30 heartbeat/imei_ e X0 hearibeat_mpl_| mes-

g fearly D) hesribest img 1/

Deoployment Generation Status

MachXO5-NX

ol e toeat 1B ~fmt ot =

Alternate Pattern

Alternate
SPI Flash Size

Macnica, Inc

Golden

32Mb

0x0010_0000

0x001F_0000

2025/7/3
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6.10 Multi Boot 3/3

m Multi Boot File

3 Step2or4 User Data Files

Radiant Deployment Tool- Ci/usr_ss/Rd2023p2wks/gdmiDemo4l FCPNXredo/LFCPNX100multiboot.ddt™
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

D Byte W Bit Mirraring

[4
Mumber uf er Data Files: | 1

User Data Fe 1 O/usr _s5/Rd2023p2wks/deChatOnBoard/FitLF D2MX dechatL FD 2N impl_5 0m/dechatLF D2MNA_impl_50mbit
Starting Addres: \_mx00200000 ~

User Data File

Starting Addres

User Data Files
Number of User Data Files 16

Next
4 5

mACNicA

Next

Deployment Tool

Generate
*. mcs
Deployment Tool *. mcs
SPI
Programmer Erase [/ Program / Verify
© Macnica, Inc. 2025/7/3
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6.11 Ping-Pong Boot 1/3

m Ping-Pong Boot File
1. Programmer Tools - Deployment Tool

MachXO5-NX

Deployment Tool

Radiant Deployment Tool - Mew Deployment ? x
Function Type: External Memary &
Function : External Memory Z&3#IR

Qutput File Type:  [Hex Conwersion 7
T . . . . _ 3,
Hex Conversion Output File Type: Ping-Pong Boot Z#EiR
Adwanced SPI Flash
=ysCOMFIG Craisy Chain

2.2 bit Next )

- Radiant Deployment Tool- project.ddt”

File Edit Help

A DD e DR 2 E

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 1
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 .. ‘: LFCPNX LFCPMX-100

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

© Macnica, Inc.
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6.11 Ping-Pong Boot 2/3

m Ping-Pong Boot File
3. Primary / Secondary Pattern Next

Radiant Deployment Tool- projectl.ddt” — m] >

File Edit Help
g = R - <= - R -

External Memory: Pine—Pone Boot

Primary 0x0001_0000
Secondary

Step 2 of 4: Ping—pong Boot Options

Optiong Usger Data Files

Qutput Format; Intel Hex ~

SPI Flash Size (Mb) 11 v

SPI Flash Read Mode: Standard Read ~

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

Secondary Patterr: Cluzr s/ Rd2028p2wks edmiDemodLFGPNM « | Starting Address‘ 000210000

First Boot Selection: ‘;’;lr;;r;ip;titeirgii7777777777777777777777777777777:::::::::::::‘ .

Deplogmont Tosd Sammsry.

,,,,,,,,,,,,,,,,,,,,, [ —————
[1 Byte Wide Bit Mirar LA L
[1 Retain Bitstream Header Jump Table —

*
4. (* .mcs) Next 2023.2.1 DT

Radiant Deployment Tool- project7.ddt* - o x o s 64Mb
File Edit Help

ol e EmE £ L

External Memory: Ping-Pong Boot " / 0X7 F_OOOO

Step & of 4 Select Output File(s) OX7F_FFOO

Qutput Filet Cifusr/prog fearlyl0 heartbeat /impl_1/earlyI0_heartbeat impl_1mes v mcCs

(]
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6.11 Ping-Pong Boot

m Ping-Pong Boot File

3 Step2or4

3/3

User Data Files

File Edit Help

Radiant Deployment Tool- C:/usr_ss/Rd2023p2wks/gdmiDemo4L FCPNXredo/LFCPNX100pinpongboot.ddt* - u]

DRk £ E

External Memory: Ping—Pone Boot

Optians User Data Files

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

Step 2 of & Ping—pong Boot Options

N
B User DargPies |
[ Byte wide it Mirraring R
H |
Number of User\Data F\lzas:ll 1 ~|

User Data File 1
Starting Address:
User Data File 2
Starting Address:

User Data File 2

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

\

User Data Files

Number of User Data Files 10

Next
Radiant 2023.2.1

DT

User Data processing size is bigger than Flash memory size.

2023.1
o
MACNICA

2023.2.1 2023.1

Next

Deployment Tool

*. mcs
SPI

Deployment Tool

Programmer Erase [/ Program / Verify

© Macnica, Inc. 2025/7/3
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7. SerDes/PCJ#4;&E

[ ]
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7.1 SerDes/PCIDIE

SerDeS FPGA Core
LFCPNX-50 1Quad/4Channel WM TP UGG M MECs PGS
LFCPNX-100 2Quad/8Channel Pa:mu:uww:m vy v
ASG, CBG, BFG 1Quad/4Channel o
Quad
PCS PCle Gen3 Hard IP —
PCle  HardIP Quad0 1 Mo | | Moot | | Moenaz | | "canneis
Channel
625 Mbps 10.3125 Gbps
BFG 5.5 Gbps
BBG 6.25 Gbps
1OGBASE_R PCle Gen3 Speed Gl‘ade _9 Figure 2.28. SerDes/PCS Overall Structure
TX PLL RX CDR Quad

FPGA-DS-02086-1.2

[ ]
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7.2 SerDes/PCSO¥ 20O RV

X A
A 0
6.25Gbps
FPGA DS-02086 P
(Mb/g i FPGA (MHz)
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 x 1 8b10b
Ethernet XAUI 3125 156.25 156.25 x4 8b10b
Ethernet QSGMII 5000 125 125 x 1 8b10b
o FPGA-TN-02245-14
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7.3 SerDes/PCIDEIFEEETICEA U T

m SerDes Block External Power Supplies

Symbol Certus-NX CertusPro-NX [ CrossLink-NX [ Mach XO5-NX [Mach XO5T-NX 3
Min 0.95 0.95 0.95 0.95 0.95 v izgggr\é‘;'st??g for Ser
\VCCSDO
Typ 1.00 1.00 1.00 1.00 1.00 \%
Max 1.05 1.05 1.05 1.05 1.05 \%
Min } 0.95 . 0.95 0.95 Vv étd?]czlry Voltage for SerDes Clock
\VCCSDCK
Typ - 1.00 - 1.00 1.00 \%
Max - 1.05 - 1.05 1.05 \Y,
Min 1.71 1.71 1.71 1.71 1.71 \Y SerDes Block PLL Supply Voltage
\VCCPLLSDO
Typ 1.80 1.80 1.80 1.80 1.80 \Y
Max 1.89 1.89 1.89 1.89 1.89 \%
Min 1.71 1.71 1.71 1.71 1.71 v [perbes Block Auxiliary Supply
\VCCAUXSD g
Typ 1.80 1.80 1.80 1.80 1.80 \%
Max 1.89 1.89 1.89 1.89 1.89 \%
(]
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7.3 SerDes/PCIDEIREFTICEAUT

|
\/ccsp, \/cCsDCK, \/CCPLLSD, \/CCAUXSDQ

Ser Des s AFilter &

VCCSDCK 120 T FB + 10 RF + 1

VCCSD 120 T FB + 10 RF + 1

VEEHLISE 220 T FB + 4.7 RBF *t

GNDA SDx_ REFRET

VCCAUXSDQ SDx_ REFRET 120 T FB + 1( FPGATN-02255-0.83

|

CertusPro-NX
Hardware Checklist Hardware Checklist

VCCSDCK, VCCSD

G19

[=]
¥l
%3
L=}

”: Ll 13 i o
9 114 G & o gl of of of § & o &
o | 206090248 —_ =L
veeso —1 s Q’V_LDO — |7 = o o =5 o 5 o = o

GHND_WS55D0

(o7

[+

01 Cli
o
[ EELN
R |
10
C
C
ol
0 1uF cag
[
[
ca

: EEEEEEEE
@¥0_vsssoa S vessoa  FPGA-EB-02053-1.1
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7.3 SerDes/PCIDEIREFTICEAUT

[ |
CertusPro-NX
Hardware Checklist Hardware Checklist
VCCAUXSDQ VCCPLLSD SDx_REFRET
1V8_L00 ”ﬂ"ﬁm e Lng S00_REXT g SRR
T Bl \."CC.A.IJKSCHII
T 4 FBE R 220 NCCPLLSDD SD0_REFRET
FB_220 [_HTS- m.R_I
I-:B'I ! cgiL g
Jz 4 = a01_REXT Rg O7ER
L oif = A mPER
S SD1_REFRET
M:—oemaa S0Q_REFRET | SD1_REFRET (4} |SD0_REFRET
7 ___: VCCAUXSDA I T VLCPLLSD
NP T TR T . : mi £
FB2 ——
=3 -] E] R b
F a F S [ |s0i_REFRET
SD& REFRET ) sSD7 R.EFR_E.- FPGA_EB_02053_’I1

(]
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7.3 SerDes/PCIDEIRHETICREAUT

VCCSD

VCCPLLSD

VCCSDCK

VCCAUXSDQ

SerDes/PCS

mACNicA

FPGA-TN-02245-0.83

SerDesHk{ERIF
VSSDQ GND  ~
VCCSDCK
Quado VCCSD
Quad1 VCCPLLSD
VCCAUXSDQ
SERDES IO
QuadoD#ER
Quad0 VSSDQ GND  ~
Quad1 VCCSDCK i
i Channel "VCCSD" "VCCSD1"
VCCSD i Channel "VCCSD"
(Channel 1 1 {44 "vccsbpil®
i Channel "VCCPLLSD" "VCCPLLSDI
Quado VCCPLLSD i Channel "VCCPLLSD"
(Channel 1 i 44 "VCCPLLSD1"
VCCAUXSDQ |" VCCAUXSDQO" 3
i 10 A7
SERDES IO : 1o
VCCSD
VCCPLLSD
Quesil VCCAUXSDQ
SERDES IO
Quad0&éQuad1mi5{ER
Quad0 VSSDQ GND °
Quadl VCCSDCK j
i Channel "VCCSD" "VCCSD1"
VCCSD i Channel "VCCSD"
(Channel 1 i A "VCCSD1"
i Channel "VCCPLLSD" "VCCPLLSDI
Quado VCCPLLSD [ Channel "VCCPLLSD"
(Channel 1 i 44 "VCCPLLSD1"
VCCAUXSDQ |[" VCCAUXSDQO" -
1 10 A7 N
SERDES IO : 1o
T Channel "VCCSD" "VCCSD5"
VCCSD i Channel "VCCSD"
(Channel 1 1 44 "VCCSD5"
T Channel "VCCPLLSD" "VCCPLLSDY
Quad1 VCCPLLSD i Channel "VCCPLLSD"
(Channel 1 T 44 "VCCPLLSDS5"
VCCAUXSDQ |[" VCCAUXSDQL1" i
i IBE
SERDES IO i 1o




7.3 SerDes/PCIDEIRHETICREAUT

| RTL

sdx_refret_i  sdx_rext_i RTL e
RTL sdq v‘M‘( lkp ql1 1,

sdq_refclkn ql i,
sd7rxp i,

sd7rxn_i,

sd7_rext i, G—

le LVCMOS33_OU P S7_refret_i,
s LVCMOS18 IN P dip_switch i,
sd AIO SI

= R sd7txp_o,
sd AIO0 SD7 vir sd7txn_o,
sd7rxn_1i HSI S led_state o
sd7rxp_ i HSI s
sd7txn_o HSO s
sd7txp_o HSO S
sdg_ref I s
sdg_ref I S

.sdorxp_i (sd7rxp_i),
.sdorxn_i (sd7rxn_i),
.sdot 0 (sd7txp_o),
.sdot (sd7txn_o),
.sd0® rext i (sd7_rext_i), — <G———
.5d0_refret i (sd7_refret_i), qe—

© Macnica, Inc. 2025/7/3 137



7.4 SerDes/PCIDE#O/OYV I ANICDOWNT

MPCS
Quad

GPLL

mACNicA

: sdqg_refclkp_q0/1_i
:sd_ext 0/1 refclk i

sdq_refclkn_qO/1 i

GPLL

DIFFCLKIO_

CORE
sdq_refclkp_q0/1_i

seq_refclkn_q0/1_i

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

T T
sd_ext_0/1_refclk_i

L ] pll_0_refclk_i Left
PLL
mpcs_tx/rx_out_clk_ 0 g— i i
Il_1_refclk Right
PCSX1/2/4 PCSREFMUX |« P - P?_L
i —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-02118-1.2

© Macnica, Inc. 2025/7/3
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7.4 SerDes/PCIDE#O/OYV I ANICDOWNT

|
sd_ext_0/1_refclk_i RTL DIFFCLKIO
------------------------------------ -
N -SDQ_EXTO_REFCLK
1
GPLL_1 |
_______________________ 1
\l 1
L0 sd_ext_1_refclk_i! : Pt
| -
P
(N}
PLL N
PMA M—é- sdfexthfrefckaiE }
\\ /l \\
B e s [N
()o- sdq_refclkp_q0/1_i [N -DIFFCLKIO
sdq_refclkn_q0/1_i ,I N
____________________________________ - s \\
use_refmux_i clksel_i diffioclksel_i
1'b1 - clock from PCSREFMUX output 2'b11 - sd_pll_refclk_i 1'b1 —sd_ext_1_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
IMACNICA
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7.4 SerDes/PCIDE(EI OV I ANAICDOWNT

SDQO/1_REFCLKP/N(sdq_refclkp_q0/1_i sdqg_refclkn_q0/1_i)

SD_EXTO/1_REFCLKP/N(sd_ext_0/1_refclk_i)

|
HCSL
AC
LVDS HCSL
mACNicA

/7 \\
SDQO_REFCLKP " *
1000

_____ . S
SD_EXTO_REFCLKP I

100Q LVDS
SD_EXTO_REFCLKN ——

© Macnica, Inc.
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7.4 SerDes/PCIDE(EI OV I ANAICDOWNT

Quad 5Channel SD_EXTx_REFCLKP/N (sd_ext_0/1_refclk_i)

mpcs_clkin_i 100 MHz~300 MHz
mpcs_tx_out_clk_ o mpcs_clkin_i

SSC
SSC modulation profile
SSC modulation frequency
SSC modulation depth

Down spread
30 kHz 33KHz
+ 0% -0.5%

[ ]
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7.5 SerDes/PCIDL S —)\— A H{EER

|
Datasheet  SerDes High-Speed Data Receiver
PCle PCI Express Electrical and Timing Characteristics
Table 4.41. Serial Input Data Specifications
VRX-DIFF-S  Pch  Nch bl .
ym| Description Condition Min Typ Max Unit
Vicoirrs Differential input sensitivity® — 100 - 1200 r:\:)
V RX - I N PC h N C h Visein Input levels - 5 - 1300 r:_\:;
JTOL BER with S5C (.5%Dev 33KHz

RX_35C Triangle Down Conv.) - - - —5000 ppm

ZRe-DIFF-DC Receiver DC differential impedance - 80 - 120 4]

. i o termination_at_-150mv 1K = - KQ

Z R HIGH_IMP-OC Esif:::; iﬁ:‘n erential Impedance when termination_at_0V 10K — — KO

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

e plus silicon 2.5 GHz < freq < 4GHz 5 - — de

4 GHz < freg <=5 GHz 4 — — dB

. 50 MHz < freq < 2.5 GHz 6 — — dB

o Receiver common mode Return Loss, 2.5 GHz < freq < 4 GHz 5 — — a8

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.

(]
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7.6 SerDes/PCID S A=V A —HDEER

Datasheet
PCle

VTX-DIFF-PP  1bit

VTX-EH

SerDes High-Speed Data Transmitter

PCl Express Electrical and Timing Characteristics

peak-peak

VOH(min) — VOL(max)
VTX-EH  VTX-DIFF-PP

AC

\/TX-DIFF-PP

mACNicA

) 10 G SerDes

3.23. SerDes High-Speed Data Transmitter

Table 3.39. Serial Output Timing and Levels

symbol | Description [ tondition Min [ Typ Max Unit
10.3125 Gbps

Peak-Peak Differential voltage on mv,

Vroorrer selected ampltude.2 - 800 1000 1200 op
Vrgomoc Output common mode voltage! 2 - 400 500 600 ':";
. . N mv,

Ve Transmitter Eye Height®2 - 200 320 -_— pp
Vicew Transmitter Eye width (all jitter sources) - 50 60 -_— ps
Tren Transmitter Eye Rise time (20% to 80%) -_— 54 - 72z ps
Trer Transmitter Eye Fall time (80% to 20%) - 44 - 89 ps

FPGA-DS-02086-1.2




/7.7 10GBASER

m T10GBASE-R
64B66B PCS ~ 10GBASE-R

10GBASE-R Quad0, 1 Channel 2 3
Auto-Negotiation, Training and Forward Error Correction

WAN Interface Sublayer  PCS

Quado

Quadi

(]
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