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MachX02/3 3 — R Crosslink 7 7 X U —DfgkEL L C. 7 u ¥ F~<—% AW\ TPC ® USBH—F1 5
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O Windows A% —h A=a—nbiEE#), [ A ¥ —F ] > [+ XTOF v F A ]— [Lattice Diamond 3.12] —
[Diamond Programmer] &38R L CEEIL £

@ Diamond # .5 _EIF T 5 Programmer Z#457E L ClRE), Y0/ I~—DT7 A2y b 27y 775
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i, Programmer: Getting Started 7 b

Select an Action

(@) Create a new project from a JTAG scan

ort: FTUSB-0 - Detect Cable

TCK Divider Setting (0-30x) |1 5
th—USEIN-EA
HW-DLN-30 'Para_|\e|! |

Cifusr_ss/|5C_RDs/RD1126ufms/projectsxo2/vhdl/xo02_vhdl/x02_vhdlxct

Impoart file to current implementation
Cfusr g8 RO ROT126ufm/project/xo 2/ vhdl/ o2 vhdl /o 2_vhd] xcf

Cablel HW-USBN-2B (FTCD =

() Greate a new blank project

() Open an existing programmer project

o | (o]

14.1.3 ¥—7)VOFEE « Bl
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5 (AX¥r95) ZELHRETT, ~H7 vl I~v—--T vl M EERKBRICETETSZ EHAHRETT,

JTAG A v #—7 = A4 AD 724 Crosslink @ SSPI/12C X2, MachX02/3 3V — X T SPI/12C #5: L T\ 555
A1% TOpen a new blank project] #F = 7 L CREENT5Z L AHEREL £9,
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Vit Windows
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i Pr_ogrammer: Multiple Cables Detec... M

Select Gable:

(UsEz - FTUSE—0 (Lattice FTUSE Ints rfase Catle = |
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14-5 1ZEEN % O FoR~ BT, FaE DOHE1E [File Name] 717 DMAEEF DAL TV AT —3 9 TE
L 7mEEIART 7 A0 (bit, Jjed) 2SHBEIHNEIR - £RENF9, [File Name] 77 LN T 70 7 DA
I, EPUEBEALRNE—EZ ) v 7 LET, ISk T BAERICT 70 XEEHDORZ o RENET
DT (M14-5NDFE), ZhEx 27V 7L TE—Fy N7 7 ANET T RBITERRL £,

B 14-5. 7'rnrZ~v— « FaZx 2 FEEIE DT EEH

dedt Programmer - impl2_lse.ccf *
File Edit View Design Window Help
o @ 3 A 3r: 3
el - B ig id i o
Enable Status Device Family Device Operation File Name File Date/Time  Checksum USERCODE
1M MachX02 LCMXO2-7000HE .‘.ase,Pr:)gram_VerifyI.‘.OZIab_/Iab1JimpIZ_ISEJ’Iab1_|mp\2_|se.jed|DEI14/’21 13:29:32  OxEOB7 Ox 00000000
< >

TIvIBRIELNE—Es Yy sT S

T NLVEEICEL T, 7R 72 —0U 4 R UAMIZK 14-6 XD X H 723K [Cable and [/0
Settings] 27 a v (KURIZ—EDA) BNHV . K 14-2 LEBEORENTE £, A% v VEIENRARD)
DEE. K r v a r TREELETDHI ENAFETT, X 14-2 @ "TCK Divider Settings” fXEIL, Z DV 4
v K 7 Tl% ”Use custom Clock Divider” #F =~ 7 L CA X —7 NV LT=&IZHEEL £7,
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F7=. =7 M "HW-USBN-2B” DA T, D7 77— 7 = 7 BEFT CTRWEAIZRY . X 14-6 4K
W9 K 9 7 [Firmware] # 7 BNFRprSvEd, @7 7 —L 0 =72 AFTLTHEHFL 7,

14.1.4 Ax% x> (TNA Z2DOKEH)

AT AL DEZIALRL, ¥—F v hA—FBHHRELEFETR BRT5F A7 7 A xef 21E
B A TR WA E) OEETT, FijIH 14.1.3 TRtk L 7= [Create a new project from scan| TiE@&hL 7=
. 14-5 @ [Device Family] 33X [Device] #1T ALld, RRFICEITIND AF ¥ U R 2 BLL TRR
ENFETOTAR ¥ VEIEIIATETT,

K 14-6. 5—TNREEs>a (B, —&) 77— A0z TBHLT (F)

~
Gable Settings Update Firmware
Detect Cable MachX02 firmware: Version: V001
Cable: Hw-USBN-2B (FTDI) - are/X02Ffmware_X02Firmware.jed {T
Port: FTUSE-0 - ‘ - POWRG07 firmware: Version: V001
GCustam port: g 607 Firmware/POWRG607_Cable.jed [}
ki 222
Programming Speed Settings 2 Update Firmware }
=}
| | @ Use default Clock Divider 5
£ o Save Firmware
rE () Use custom Glock Divider g
=) i Save Existing Firmware... ]
% TCK Divider Setting (0-30x): |1 = olt
E ‘ E | Cable's Firmware Version
3 1/0 Settings £ |
L) 0wy
(®) Use default I/ settings L. | \
() Use custom I/O settines || e \ """""""""""""""""""""""
INITN pin 7 7—4LY T TPHEH
DOME pin connected o
SHe VRS DB
TRST pin connected —c & L i;j = a)l_j]u 51 7
Set TRST high
Set TRST low
v

AX Nt el I~w—NETOT A2 E2 70y 735 (K14-T) », Tl Id~—%TXvF L
T, A==2—® [Design] — [Scan] Z&INL £F, AX ¥ U NIEFIITOND E (Fo A NIERINLTND)
FORA R DFEREINET, T S 2T T JTAG-NOP L ERENFET,

K 14-7. XF v« 742>

- AF¥ ¥
File Edit View chm Help
il = I ) a

Enable Status Device Family Device Opet

JTAG F = A BT A AL 72 556, Bzl [Create a new blank project| % 34R « FEIFE D))
HFRTANA R LR DL TIHE (Y%A TV AT — g EEBEEEORVR— R RT3 A
DT T T IV TDOEER) IE. BRI HITOEZNTHEZ Y v 7 L TUEITEHIRL., ZOH%AF vy T
HZ EHARETT,

Tuy T2 —XT A AN B "Device ID” AT ETT AL ZAOHRNEITNET, Fl—7 7 IV —
OIRAEMBEITID FHZ2IHT D7 —ATIE, BEBICEMRRT NA ALRRLRIZRLRWERDH Y £3 (Flz1X
MachX02-7000HE {Zx%f L C MachXO2-7000ZE 72 &), Z 9 L7286, HEEEZIETEWRTT N4 A0/
BTCEREINET, BLEIZ Vv I THLEELWT AL ADBEHR I NA T o FRINETOT, &ERL E
7,
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[Create a new project from a JTAG scan] Tx.H E23 5 & 48 EMDOL I RBRTET 4 RUBRFE RSN
FIT DT, YBi%T A 217D [Operation] /D, FIIITOEZNEE TNV Vv 7L TPIRAE—FR
EARL—=L 3V EBELET, X 14-8 IX ECP5 OFIT, 774/ K THET 7 EAE—RN 7JTAG 1532
Mode”, A XL —3 3 73 "Fast Program” 272> CWET, TNENZ Vv 7T B ERREINDY AN D,
BEMT2b0E2ERL £9 (K 14-9), ECP5 77 I U —THEBEINTWADIZIZa 7 47 L — 3 SRAM
DFHTT DT, "JTAG 1532 Mode” ., "Fast Program” WEARHI2 T VB AE—R 4 XL —2 g 02 ) £,

] 14-8. ECP5 D L35 DE i1 7en A

44k Programmer - impl3_156MwExtrefxcf ‘
Fil Edit Vi De: Wind: Hel b
e ‘ e =gn ineow P e ECPSUM - LFESUM-4SF - Device Properties ? X
] ] @ @ 8
Enable Status  Device Family Device Operation General - Device Information
14 ! L ECPsUM LFESUM-45F  Fast Program Device Operation
- Aciiss mode: JTAG 1532 Mode -
3 Operation: Fast Program -
ETNeY s
< Proerammine Options

Programming Mel }a/\mpl@_lSBMw Extref/d3Bebsetmac dversa_impl3_156MwExtref bit ‘ I

Carce

K 14-9. ECP5 7 7 S U —DF 2 RE—F (£) F JTAG1532 Mode DA~ —32 2> (&)

Erase,Program,Verify

Static RAM Cell Backeround Mode

fidvanced Security Keys Programming Erase Only
SPI Flash Backeround Programming Werify Only
Slave SPI Interface Programming Werify 1D

Serial Mode Display ID

Display USERCODE

Read and Save

Display Control Reeister)
Program Contral Registerl)
Read Status Register
FLASH TransFR

Refresh

Bypass

MachX02 7 7 X U — D5 %M 14-10 IR L 97,
& 14-10. MachX02 7 7 I V—DF7 2 X E—F (%) & Flash Programming Mode DF~NL —32 g >

Flash Programming Mode

Flash Backeround Mode

Static RAM Cell Mode

Static RAM Cell Backeround Mode
Advanced Security Kevs Programming
Advanced Security File Programming
Advanced Security Production Programming
SPI Flash Programming

Slave SFIInterface Programming

12G Interface Programming

Advanced Flash Programming (FPGA Loader)
PTM Programming

PTM Backeround Programming

FLASH Erase, ProeramVenfy Secure
FLASH Erase,Program Verify Secure Plus
FLASH Program
FLASH CFG Erase Prosram Verify
FLASH CFG Verify Only
FLASH GFG and UFM Erase.ProgramWerify
FLASH “erify Only
FLASH Erage Only
FLASH Erase CFG Only
FLASH Erase CFG and UFM Only
FLASH Verify 1D
FLASH Digplay ID
FLASH Display USERCODE
FLASH Read and Save
FLASH GCalculate Checksum
FLASH UFM Program\erify
FLASH UFM Erase
FLASH Verify UFM

LASH Read Status Reeister
FLASH Secure Device
FL&SH Secure Plus
FLASH Refresh
FL&SH Verify Feature Rows
FLASH Program Feature Rows
FLASH Bypass

MachX02/3 &V =X TIIRHBEAETY — (7T v a2 AFY —%3 NVCM) MERBE N W9, ECP5 [A
¥ ”Fast Program” I TN, RERAE) —~D 707 F I 7121 TAccess Mode] & L T “Flash
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Programming Mode” ¥ 721 “Flash Background Mode” % &R L £,

MachXO3D 7 7 S U —DO 4% X 14-11 127 L £9 28, [Port Interface] HE RN BMEI v TWvWE 1,
MachXO3D ([Zi3A > F v oar 747 v —varH7 7 vy a2 A€ Y —20n_"1H (CFGO/CFGl, 71X
FLASHA/FLASHB) & V. UFM &7 # 4, 8% & Y £4 (UFMO ~ UFM3), 27 4 7L —y g « E—RK D
REWCHIBIEFELETH, THVALUHNTENLORAR—TLINTWEEAIL, 377 a& 2 [JEDEC File] %
FEITT5HE. T ANVEKRED “xxxa.jed / xxx b.jed”. "xxxu2.jed / xxx_ul.jed” I DEXIALT 7 AL E
BAERSNET, 2O, 7 4 —F ¥ —{THO “xxx.fea” EWVIIERFD T 7 A0, ZhS EIEBNTER S
NET, SHIC "xxxjed list” EWVITHF AN T 7 A LB EREINT, BT 7 A VO—BEREZHINET,
14-11 1% jedec 7 7 AV DIEEHITT, ZUTEHA TV a2 F v 7 L TCT7 7 ANIEEL £7,

& 14-11. MachXO3D 7 7 I J—D 72 EXE—F (%) & Flash Programming Mode D41 —2 g >

% Static RAM Cell Mods
Static RAM Cell Backeround Mode
Flash Programming Mode

General Device Information E:aaastnrgﬁir%:ggryr:ﬁng

) . SPI Flash Programming
Device Operation PTM Frogramming
- PTM Backeround Proaramming
Access mode: Flash Programming Mode -

JTAG Interface

.4 MachX03D - LCMXO3D-9400HC - Device Properties ?

Port Interface: JTAG Interface Slave SPI Interface

12C Interface

Operation: FLASH Erase Program \Verify -
. ) FLASH Erase Program \erify
GFGO Programming Options FLA&SH Verify Only

FLASH Eraze Onky

FLASH Verify ID

Programmine file: |orks/o3dUF MyviaWBior YK/ it/impl 1/ %03dLIF My \aWBfurYK,implLa.jed| . FLASH Display ID

FLASH GFG Erasze Proaram \erify
FLASK GEG Hrast Oy

- - rase Only

[] GF@1 Froerammine Optione FLASH LIFM Erase,Proeram, Verify
FLASH UFM Verify Only

o ine file FLASH UFM Erase Only
Frosrammine 1k FLASH Display USERCODE
FLASH Read and Save

FLASH Caloulate Checksum

UFM2/UFM3 Proeramming Options FLASH Read Status Register
FLASH Refrech
) FLASH Dry Fun
[ ] UFM2 Programming file: FLASH Wersion Rollback Protection

FLASH Former Wersion Detection
FLASH Bypass

UFM2 Programming file: FMwaWBforYK/fiu'lmpllfxoBdUF MviaWEiorYl(_lmpll_uS.jed| .

Gorce

EDEIRTT AL THEARNIZ—EIL. 77 AL "xxxfea” b7 4 —F ¥ — (T2 RICTal T 5T D0
ENH Y EF9, [Access mode] 1% “Feature Row Programming”. [Operation] % ”"Program Feature Row” T,

& 14-12. MachXO3D 7 7 IV —D 7 4 —F +—F77 22" F A4

fod MachX03D - LAMXO3D-4300HC - Device Properties ? x

General Device Information

Device Operation

fccess mode: [ Feature Row Programming ~ ]
Part Interface: JTAG Interface -
Operation: [ Program Feature Row v }

[[] Password Protection Options (Provide key file if password protection enabled)

Feature Row Programming Options

Feature Row file {fea): [wnrksfchkEhcryplion/forXOED;’imp\ 1/d3Cx03Dchk ek,impH.faa\]

Gancel
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REB, 74 —F v —1TOEXHIIIMIBET HZ EE2HEL T ET,

TOEIITTFARA AT 7Y =12k > T lAccess mode] (77 EAE—F) & [Operation] (AL —
Tay) OFMFER, BIOEBIRTEAHEBITERY £9, #4271~/ 7 ® "Programming the
FPGA” — ”Programmer Options” — “Device Properties Dialog Box — Device, Access Mode, and Operation Options”
EIBRBLAEEN, TARAL AT 7 IV —FOANL =2 g URTRCEEBRESN T ET,

728X 14-8 HISPX 14-11 241> ”Device Properties” 7 ¢ > K 7121 [Device Information] #Z 7 23% 0 F
T, TNA ALK BIEGFEP MR TE 9 (K 14-13),

& 14-13. Device Information % 7 Z~DH (& : ECP5. 4 MachXO3D)

i,k ECPSUM - LFESUM-45F - Device Properties b MachX03D - LCMX03D-9400HC - Device Properties
General Device Ihformation Gieneral Dewvice Information
gFami\}' Mame ECPSUM %Family Name MachX03D
Device Name LFESUM-45F Device Name LCMXO3D-9400HC
VCC Voltage Supply 1.1V VCC Voltage Supply 2.5V/3.3V
Programming Pins TCK, TMS,TDI, TDO Address Register Length 888
Address Register Length 9470 Data Register Length 2376
Data Register Length 848 JTAG IDCODE Ox212E3043
JTAG IDCODE 0x01112043 JTAG IDCODE Mask OxFFFFFFFF
JTAG IDCODE Mask OxFFFFFFFF IDCODE Length 32
IDCODE Length 32 Instruction Register Length 8
Instruction Register Length 8 USERCODE Register Length 32
USERCODE Register Length 32 Boundary Scan Register Length 760
Boundary Scan Register Length 510 Support FPGA Loader Yes
Support FPGA Loader Yes Support External ASC Device Yes (8)
Maximum Erase Pulse Width (ms) 200 Maximum Erase Pulse Width (ms) 45000
Maximum Program Pulse Width (ms) 10 Maximum Program Pulse Width (ms) 10

INBEDEBRIZIPCBLANNDNRY U HE Y AF Y« TARNRCA LV AT LT T T I 0778 %479 B
R nEE9,

14.1.6 EX AL T 7 A ILVDIETE

WICEERAALT 7 A VOIREEITVET, BE) - A% v %, @%I1L [File Name] BANEE T 41L& N
TN, 7T OEAIEX 14-5 D X H 12 [File Name] ¥V &2 27 U w7k, 7T AREZ /L TArED
7 7 A )VEEEL £, [File Date/Time| [Checksum] TUSERCODE| D& B /AZIXT 7 A 0B g HAES L
TEHRNBAY £9°, BED xef 77 ANT, THA L DRZDELDEZALT 7 A NEHFENZT D7 —A
ETIR, A LARZTERST = v 7 AETHATE T,

MachXO3D IZBL CiE,. A v F v 7 Dar 747 —rvalH7 7y a AT V=N _HHY, UFM &7
XHEBEHY FTDOT, THPAUEIFETTNEZNLRDA RF—T NV INTWEHEEIL., 7 7 A VREN O
X02/3 ) =X L350 £ (K 14-11), 7Y A &L L Export Files 7B EAETHET T2 &, %
VIR EEOEZIALT 7 A4V (Jed) WERINETOT, ZRENICKHIGT DT 7 A /A4 & RIR -
WETAHAIIICLET (77 AVKED “xxxa.jed / xxx_b.jed”. "xxx_u2.jed / xxx_u3.jed” 72 &),

EXIABRT 7 A )VOPLIEFIIR D@D T -
Jed  MachX02/33 UV —ZXDT7 5w aAE) —hy ForF vl REBRATY —%5%
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.bit MachXO3L, NVCM., iCE40 > U —X NVCM. Z#®Ofth ECP5 7 7 I U — (LatticeECP ' U —X) 7¢
a7 4 71— 32 SRAM, BLXOFPGAAMIIT SPI 7T v =2 A€ U — (B x4

ames AMFITSPL 7T vy a A — (FTaT7 v/~ FT— REBEED bt 7 7 AV) k5

B, HHTL7 7 AT T s F~—k b (JTAG/SPI/I2C R— kM L7T7) EBXIALZ T TER L,
ANy ba—ZIC L5 EERTT, ZEL, BEODLAETRICX Y 7/ ARXR—ADA L Z—T = A A
TdH D SPI/I2C # T H5HBIX. XA TFT V77 ANLTHDHE Y b7 7 AN 16 EEICEHL L TH
l/\\ij—o

14.1.7 EXIAHLF L —2 3 VDOEST
FRREDPTETLELLZDOTRA=a—=T A aLFht & 27 Yy /LT, EXiAL (ar 7471 —
var, FRETe s I 0r) 2ETLET, el I~v—%T X v F L, A==2—T [Design] — [Program]
CIBINT B2 L CHAMRETT,

B 14-14. G-~ —3 5 S IEERKR T DM

{3 Start Page Reports i} Proerammer - imp1xcf * [}
& & &
Enable Status Device Family Device Operation

1 achX02 LCMXOQ2-7000HE ;S m; *==/zpastiorks/s

Tl T w—%97#, [Status] BITHAE T PASS (b L <I13#E A CTDONE) &FnInuiul, 4L —
VarNEFIKETLEZ EE2RL 9 (K 14-14), FAIL GR) RERESNZHEITE, MO0 EBIZK
D, AL —2 g UNRL TWE 9, Diamond FHEID [Output] V4 > R UD A —%F = 7950,
KDFRR D ARHADGZEX, v 7 7 ANVEfER L ET,

077y ANVDRRIT A3 IV LFET, arlOr U TIET Z y FIREET [Design] — [Clear
Log File] &5 EL £7°,

141.8 F = A>T 7 A VORTF
(L7 nlI~—-7uy =7 MIJTAGF =AU FEREGHHRE—XNTHY, " F=Ar 77417

(BEHET xcf) ELTRIFLET, RIET A2y W 220003250, 77Xy FIRETA=2—05 [File]
— [Save <Implementation 4 >.xcf] £ 721% [Save <Implementation 4 >.xcfas ...] ZERL £, (REL-F = A

7 7 AL, Diamond @7 7 ALY A K « B 22— "Programming Files” &7 > a CHEBIRNICT 757 47
RF AT 7 AN (KF) ELTHYIAENET, REILIEX 77 Y v 733X, RIURETESL £9,
14.1.9 Read & Save XL —¥ g vV DEST

] 14-15. Read and Save XL —2 3 >

1“1 MachX02 - LOMXO2-7000HE - Device Properties ? X

Genera | Device Tnformation
Device Operation

Access mode: Static RAM Gell Mode A

Operation SRAM Read and Save -

Readback Opiions

Save o fl\e.IO./usriss/DssPkas/zpaleurksV\abUmDH:Ht | . I
i

14-8 Lattice Diamond 7045 5<% —
©2021 Macnica, Inc.



o
IMACNICA Rev.3.12

EXRABARL =2 3 VORNS, ERTORETFPGA ICEZAENTWD a7 4L — gy « F—X
ZU—RRNy I LTI 7ANMUMRGELTEWGERH D £, ZOF L —3 3 5 "(SRAM/Flash) Read and
Save” T, ¥ 14-15 {Z MachXO2 3 U —XT SRAM R DA DF 2~ L £, U—K 2y ZRRIHRATFT D
77 AN % [Save to file] BVIZATIL, TOR] RE L TAAL T 4V RITICREY £,

FO¥TAay i B U I L TCETLET, RS I~ —D AT —Z AN"DONE” & 2 E5E T T,

B, A7y R —hk « B 2—0 [Global Preferences] # 7123 % "CONFIG SECURE” *A 7> = 23 A
F—TINNENTWVWAEEZIALT 7 A IVINT XA RZEPNLTWAEESE, V—FXy Z7HERITELT 717 (A
AR E->TUIET?0”) 12720 £9,

14.2 V7 b =T —BHEERIEREOAF XL — g

Diamond |Z1F Y 7 b =T — 2l U CTHSBEREET A Z L 2 A[HBICT A "SEl =7 4 Z—" RNb vV £, 2D
V=L THAERLEZE Yy hA MY =20 —R IRy 777K - —FZH\ET, [Access mode| % ”Static
RAM Cell Background Mode” {Z. [Operation] % ”"XSRAM SEI Fast Program” {2 L £ (X 14-16),

K] 14-16. /7 F T 7 —fRAFFD 7 2 2" 7~ —RIE

% ECP5UM - LFESUM-25F - Device Properties

&

General Device Information

Device Operation

Access mode: [ Static RAM Cell Background Mode ']

Operation: XSRAM SEI Fast Program v

Programming Options

Programming file:

Device Options

Reinitialize part on program error

I OK ] Cancel l

BB, 7ar T I OFEITHIC SED ~ 7 afiEIXA 7 I L TBLMERH Y £9, SEl =F 1 X —D#H:
TEIZOWTIEE 22 A T2 TEE 0,

14.3 OO F XL — 3 v

Z DAL — a COFEIZHOWTIE, A2 T A~ D “Programming the FPGA” — “Programmer
Options” — "Device Properties Dialog Box” # Z & < 72 &\,

H4AANMTITSPIL 7 TG vy a AFEYV—DFulF3I 7

FrFyFIZar7 47— ar SRAM OB 25835 ECP5 7 7 X U — (LatticeECP 2 U —X) T,
SFFSPL 7 Ty v a A —hbar 7 4 b—vay - 5F—F%2u—RKLTRETIE—RFNRL EL
MRS ET, £, A F v 7 REE AT Y — 28T 5 MachX02/3 3 J — X% Crosslink TIX, 727
T — MERRISHIS L TR IMPTSPL 7 T v a X' =% 45T 5 2 LD <H Y 8 A,

1441 27 47—y aryAMTTSPI 7T vy a A€ —

ECP5 7 7 2 U — (LatticeECP ¥/ U —X) 8 X Tf MachX02/3 ¥V — X ClL, FPGA #&H THMFIF SPI 7 7 »
VaAEY =% JTAGR—Inb7ur oI (FHE#HR) $22 L0 TEET (Crosslink (T SPL 7 T v
Va AR —ICHEHET VEALED), TAAALAEIMSPIa Ly 7 4 L — g s B RICHREL £97, K 14-
17 X ECP5 O34 . [Device Operation] @ [Access mode] 1% ”SPI Flash Background Programming” % &R L
F9°, MachX02/3 7 7 2 U —DH4H (X 14-10, 14-11). TAccess mode] 1% ”SPI Flash Programming” T3,

Lattice Diamond 7 A4 57— 14-9
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[Operation] (%, TNZENTEIRFARE R A XL =T a b WNWTNNEIRTL £1, X2 55513 7SPI
Flash Erase, Program, Verify” ®—#EOE{EZFEE L £,

HHT5 7 7 A% bit £721% .mes T, Export 7 2 ADY 7 7 11+ X [Bitstream File] T .bit 7 7 £ /L
ZEKRL T, UBRICRIET 2T 2707 — F v/ F 7 — bk Tlid/a <, IO mes 7 7 A VR LE 2G4
ECP5 7 7 2 U —TlX¥ 7 7 2 & & [PROM File] TAAR T £9, MachX02/3 >V — X ClX Export 7 1t A
TIHAEMRTEERADT, 770 A A b « V—)LTAERKRL £7,

Bl 14-17. 7N —>52>F SPI 77 >z XEY —DERG (ECP5)

dudt ECPSUM - LFESUM-45F - Device Properties ? X

General Device Infarmation

[-5P] Flazh Erase Program \Verity
Device Operation (5P Flash Erase Program
SPI Flash Verify D

: i SPI Flash Verify Only
ficcess mode SPI Flash Backeround Proerammine =d 2PT Flach Erase Al
Operation: SPI Flash Erase Program, Werify SPIFlash Read and Save

SPI Flash Calculate File Size Checksum
SPI Flash Calculate Device Size Checksum
SPI Flash Bypass

SPI Flash Erase,ProgramMerify Guad 1
Scan SPI Flach Device

Programming Options

Programming file: || .| |0x2CE

.’-/
Bl
/' |SPI Serial Flash (Legacy)

SPI Flash Options I5FI Serial Flash i
Family: 5PI Serial Flash
Vendor: Macronix Cypress
gN SDemilcondu:tor
Device: - igalevice
Bvice: et
Package: SPANSION
Macronix
SPI Programming Micron
‘WinBond

Data file size (Bytes): [ 1032654

Start address (Hex)k

End address (Hex):

[_] Erase SPI part on programming error

[] Secure SPI flash golden pattern sectors

Gareel

WIT FPGA #MF1F @ SPL 7 » 3 2 A U —% [SPI Flash Options| T @& L £9°, [Family] |% ”SPI Serial
Flash” (3% A€V —_U ¥ —DBUTY ) =X =T B HRET 555812, 7SPI Serial Flash (Legacy)” % L & —
72 (HYU—ZXD) SPl 7T vy a2 AFY —nLIEETAESIORIRL £7,

WANT [Vendor] %I, w7y Device] & [Package] 8L £9, [Data file size (Bytes)] /1%
¥ TProgramming file] Z48ET2EHB TANINETR, 770 7D FFEDHEIE [Load from Filel R
Aok )y 7 LTCHEAHLET, ZOBART S 70FF [OK)] A& 21T & 14-18 O L H7¢
A= RNERINTHRIZETZ ERTEETADT, THELTEE N,

Fobit 7 ANNIEELZSPL 7 T vy a2 A —IZRELZRWEDN, SPLT7 T vy a AE Y —DORIEN
R—HDOLGEL, TNETNZT— Ay b—URHNENETOT, BHTDHILHIICL 7,

ZOMSPlay7 47 L —vay - =R Tl BIth7 R L A [Start Address (Hex)] 1% ”0x000000” T3,
X 14-18. /Data file size] E/LZ 0 DEELD A > —

i__ Diamond Programmer Diamond (&4-bit) 3.3.0.109 M

,@, Data processing size = 0 byte. Flease reload the

programming file or enter the corrected number.

14-10 Lattice Diamond 704 5<% —
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1442 ~VF7— NS SPL 7 Ty 2 t ECPE 7 7 X U —

ECP5 77 XU —{(X. AT SPl 75 vy a2 AFY — 2D a Ly 7 47—y ay - 5—% (—LF
VARV LTFTATY c A A= BIOEKAKDKREA A=) BIRETSH, WDWDALEF 2T L -
T—hk (wNVFT =) BEREETR—F L TWET, FBET 7 =1 7 — b TN-02039 2 Z &< 72 &0,

F L —3 g UULETTE & FREIZ ”SPI Flash Background Programming” % 383K L, [Programming File] & L T
TaT )/ wNF « T = HEDEEALT 7 AV (mes) ZHELET, mes 77 AVET w7307 -
a—F 4 VT 4 ThHHTTa A Ak« V— (Deployment Tool) ZfEHA L CTERIIC/FEHRL TBX £,
14-19 157 A A b « —)LTD "Step 2 of 4 OREHZRL £9°, [Golden Pattern] & [Primary
Pattern] (ZZHNZNE Y AR —A « 77 A VEFEL £9, [Byte Wide Bit Mirror] 1T =v 7 L 7,

B 14-19. FF A AP+ P—IUZE B mes T 7 AN DEFT TS 3 2 BEH

Diamond Deployment Tool- project0.ddt™ - [m] X
File Edit Help

ol A= E s~ [ - R g
Fast Read

External Memory: Dual Boot B R P Flash Read
Step 2 of 4: Dual Boot Options Quad /0 SPI Flash Pead

Output Format: Intel Hex -
SPI Flash Size (Mb).) 68 -

SPI Flash Read Mode{ |Standerd Read -]

Golden Pattern: GCifusr_ss/DI0works/chkXk Lyds 71/impl1 /chk XIKLVDS T Irx_impl1 £+ | Starting Address: | 0x00400000 -
Primary Pattern: Gifusr_s=/D3Cworks/chkXlk LvdsT1/impl1 /chk XIKLVDS? Irx_impl 1 £ +

Protect Golden Sector

E Byte Wide Bit Mirror

[[] Retain Bitstream Header

[[] Optimize Memary Space

Previous Hesct

FFOARA N =L AT 277 — F H mes EROZFEANZHOWNTITE 15. 1.3 2 T8 &0,

1443 727NV — AN SPl 75 v = : MachX02/3 > J —X

MachX02/3 & U —XI7 a7 V7 —h « E—=NIZHIGL £7, AT v IRl AE Y — LAMFT SPL 7
T a AR —IZENENIARDA A=V EFFL, v AFX—SPIE—R & SDM E&— R OfiAGHE THE
BLF9, MachXO2 TIA L F v T AEN =T TA~Y « A A=V SPIT7 T vy a AT —|ld—/LT
Voo A A=Y BMEFENET, MachXO3L/LF OFEITH T, LHICEBNINT T I A4~ « f A=)
5T, 2=V —RZDIEFEEZ D HETH Y A,

MachX02/3 2 — X D34 . [Operation] @ [Access mode] (¥ 14-10 ™7 F) 1% ”SPI Flash Programming”
TETNAEBSPL 7 T v 2 AFY —IZ@ELS A A=V OB T K L A& IStart Address (Hex)] 1% ”0x010000”
RITAUTR Y £/ A, ZOMSPL 7 T v a AF Y —OREFIEREILECPS 77 I U —LREETT,

MachX02/3 > — XD 72T, MachX03D 7 7 X U —IZ[B> TiL, gk BV AV F o Dar 7 47
L=y a7 7y va A8 —RN"HHY (CFGO, CFGl), W CFGO/1 OFHDT =7 V7 — kLI
SPl 7T v a2 AEY —NHEETIEME, SOIEEF=2) T o BEELZMILL TWAT—F T 7 F v ICBb
HIEREZR L BMEIZOCHEHMETT, BT T 2 =L — b TN-02069 2 2B 72 &y,

723, Diamond AL v R —h « Ea—THET 57 17— 3Liil# (Global Preference) =27 4 7
L—3a VHREIDWTE, B 16.3.1 HE TSI 7Z 30,

ZIZTC, A—REFHIBEL THEEALZERL TEBE £9, MachX02/3 v U —XDiE, SPl v 7 v #4EHH
42 EFB (MHARALT 7o 7 a7 ay 7)) BN SPL ~AX—2720) £4, 7oy 7{ES spick (L7
(MCLK) (2720 SN NAT » 7P 1kQ BT FTINT ) 26N+ 5 2 LRI TWET, #nF
T 7 =H/)L /) — I "Hardware Checklist” (TN1208, TN1291) 12 AR SN TWETOT, TR EE N,

Lattice Diamond 7 A4 5<% — 14-11
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14447 27 VT —MRASNBSPL 7 v &= : Crosslink 7 7 I U —

Crosslink 7 7 2 U —TI%, ECP5 7 7 2 U —=° MachX02/3 2 U — X L Hip ) FA 2 &2HHE L THfT T
SPl7 vy a At —%270l 7 5T H5KEICITIREL TWERA T T7TATSPIT7 7y a AEY —
O I 7 LTCHERETLIN e Iv—0nbEET 7 EATEXHPCBEICL TH X £7 (Crosslink
DO MSPILEMELE A LW E D ICHHEL £9),

7u ' Z<—® [Access mode] 1% ”SPI Flash Programming” 2L £ (¥ 14-20), Z D45 [Operation
VI & R T (X 14-21), 728, [Port Interface] 17 v/ F <~—035 Crosslink |27 7 AT DR —
FERETDHHLDT, SPL7 7 vy a AEY —~DT 7 ¥ ATIHIELY TT,

K] 14-20. Crosslink D7 2 EXE—F ERN—p « 25—z 4 IZE

&40 LIFMDF - LIF-MDF&000 - Device Properties ? x
General Device Information Static RAM Cell Mode _
i i Static RAM Gell Backeround Mode
Device Operation Flash Programming Mode
Aocess mode Static RAM Cell Made @=—% Flosh Backeround Mode
i d S5 ity K Py
Paort Interface: Slave SPI Interface .,\ spfaﬂ;:h Pfocgl‘:gny.m;? rOEramming
Operation: SRAM Fast Gonfiguration -

Slave SPI Interface
12G Interface

Programming Options

Programming file: |

& 14-21. Crosslink & SPI Flash Programming 7N —2 3 > FRELE

{4} LIFMDF - LIF-MDF&000 - Device Properties
General Device Information
Device Operation
Access mode SPI Flash Programming
Operation SPI Flash Erase Program Verify

Programming Options

{1
SPI Flash Erase Program

Programming file: SPI Flash Erase ProgramVerify Quad 1

SPI Flash Options

Family. SPI Serial Flash

Vendor: Macronix A
Device

Package:

SPI Programming
Data file size (Bytes): |[I

Start address (Hex)

End address (Hex):
|:| Erase SPI part on programming error

] Secure SFI flash golden pattern sectors

HESPL 7 T vy 2 AE Y —ITEL A A=Y DBMET R L A [Start Address (Hex)) 1% 70x000000” T4, <&
DO DOFEE L2 E 1L X02/3 7 7 2 U —7 & LREETT,

Crosslink 77 XU —ZBIFAF a7 AT —h « B—ROFEHIZ. MSPI E—FIizL (MASTERSPIPORT =
ENABLED) TAZ L w Ry —hk « B a—D 7 a— LK (Global Preference) T "BOOT_UP_SEQUENCE”
KT AENMEIZ X - T NVCM-EXT / EXT-NVCM / EXT-EXT O WF IR TEL £7°.

[Programming file] B/ViZ, A0 F v 7 NVCM DA A=V 5T 2T VT —hD— O&Téia/\i Diamond
@ Export 7 BEARATAEKLT bit 77 ANVEZDOEFHREL £9, "EXT-EXT” IZL 7235A 1%, FM6B SPL 7

14-12 Lattice Diamond 704 5<% —
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TV a AR = ODAA—EANT LETOT, ECP5 O~ /LF 7 — | LEEEIC, Deployment Tool
THLNPUD - ODA A=V EHEE LT mes 7 7 ANVEERLTBEX, 2hziEEl £1,

14.4.5 Dual/Quad Y —RFE—FKNHMHSPI 77 v ¥ =2 AE VY — : ECP5

ECP5 O~ AZ —SPl E—=RZMWIAMIT SPL 77 v v aAE) =ik bar 7 4 7L —a T,
T =2 AR (Dual) F7EUA (Quad) AVD Z & CTERBIFMAE T2 2 LAFRETY (Dual/Quad
U=FE—NF), FIHELLT=2DRA LV MIEETLILENRHY £75,

BANI AT L > R — b « ¥ 22— [Global Preference] @ ”sysConfig” ¥i%E T9 . "MASTER SPI.PORT” %
AFX—=TNNCT D EDMETT, £72.ECP5 D SPI A v ¥ —7 = A A+ #HHE & L CTIREF (preserve)
T 5841, "SYS.CONFIG” E— R % "SPI. DUAL” B\ X "SPLQUAD” |29 A ME R H V) F9° ([ 14-22),

X 14-22. Dual/Quad SPI J — F Jf sysConfig FRIEH]

BT+ sysconng
I L
ot MASTER_SPI_PORT ENABLE ]
& BACKGROUND_RECONFIG  OFF
DONE_EX OFF
ey DONE_OD O TAG -
o DOMNE_PULL OM ITAG
= MCCLE,_FREQ 62 S
& TRAMNSFR OFF SPI_SERIAL
o CONFIG_|IOVOLTAGE 25 SPLDLIAL
. CONFIG_SECURE OFF : '
{3 WAKE_UP 21 ;&x: 2[‘&;:3&
- [(conFis_mobEe [maG o
TREUF [T785

WIZEY FARY—L « 77 A)VOEHTT, ECP5 O~LF7—h LFEEEC, 70 A4 A« V—)L
Tmes 7 7 AI/WVIZEHL £, 14-23 12772 A Ak « WV —)LTOD "Step 2 of 4” OFEW Z R L £7°,

B 14-23. 72 X2 |« 2—4Z B Dual/Quad SPI U — FJH mcs £k 5EH]

Diarmand Deployment Teol- projecti.ddt’ — O x

File Edit Help
=R - =N Rl
External Memory: Advanced SPI Flash
Step ? of 4 Advanced SFT Flash Options
Options Uszer Data Files Multiple Boot

Ouiput Format: Ibe| Hex -
SF] Flash Size [(Mb) | 64 -

=P Flagh Read Mc\de[ Cuad L0 SPL Flash Fead l

[ Ewie Wide Bit Mirror ?tdndard Fread
i

[[] Retain Bitztream Header D:;I 170 ST F lash Pesd
d Ll o2h Head,

- i
[ cptimize Memory Space [ Laiad

FTTaA AR Y —)LZ X5 Dual/Quad SPI V—FK SPI 7T v > = XA Y —H mes AL DOEEMIZDOWT
1356 15. 1.5 HAZ Z M Z X0,

KBTI TS I —0OFRETT, HlxK 14-24 (2R L £, [Access mode] 1% ”SPI Flash Background
Programming” % . [Operation] % ”SPI Flash Erase,Program,Verfy Quad 1”7 Z &R L ¥4, [Programming file| &
JNET T a A A b « =)L TEH - A LT-mes 77 A VAT T AL THREL £9, X 14-24 TIIE
BE L CTWET 2, 7 4> R R [SPI Flash Options| £ 2733 L SPL 7 7 v a AF Y —DOFT A ZIFE
b(‘\‘j—‘o

BETRER, 77 I7~—IZRY, FTLET,

Ko

Lattice Diamond 7 A4 57— 14-13
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B 14-24. Quad SPI V —F D7 22" Z v —REH]

. ECPSUM - LFESUM-85F - Device Properties 7 »

General Diervice hformation
Oevice Cperaton

ficcess maode: [ EP1 Flazh Backeround Programmine = J

Operation: EP1 Flazh Erase ProsramMerify HDuad 1 -

Frogramming Options

Frogramming file Fgffit!varifyhﬁpfd&ﬂeﬁdm Mp\%ﬂ:\_&_impl?aﬂdmu rtiEh.rrEDjnﬁﬁﬁ.

=PI Fl=zh Optiors

Famihs: SPT Serial Flash -

1446 SPI 75 v o AE Y —DR&k, FH

"Device Properties” @ [SPI Flash Options] ¥ CHET D SPI 7 7 v v = AE U —EHIC, BXT 25 AE U —
MIRNGEDHRETT . RUICHAZ L E L TFLTRET D&, ZORIHEHNTEL LT £7,

TnTTv—DFT A ZTeBREE 7 ) v 730 s ns Ry 72y - U AR (¥ 14-25,
)., TZyF L TRt A==2—05 (¥ 14-25. £). WT b "Custom Devices ...” Z1#IR L £,
[ 14-25. YR ZASPI 77 2 XEY —BERD > N D DIENH L
HIZV v TG A= a—hb

1 zvice Fam Device Operation File

Mad‘\XO2 LCMX02-7000HE 120

:@ Device Properties. ..

Edit [/O State...

Custom Devices...
Eﬁ Copy Ctrl+C
"y Paste Ctrl+V

Paste
3 Add Device

Remove Device

Device Properties...
Edit IO State...

Customn Devices...

(s Add Device

{4 Remove Device

Settings...

Internal Tools »

FRENDZU 4R T Add] A2 2270 v 7L (K 14-26, /£). RWCTHBE(EEDLIRE T /NA A
L, RN lr—2 TNNAAID 7 ENEIRMER R T A= H BN - AT L £9, L3S TRIRT 254120
BBRSL K9 RAFRIT L TBERL 7,

LJ14-26. SPI 7 F > o2 X BV —BERD 1 2 D

{_} Edit Custom Device X i_i Custom SPI Flash Device

Diavice family, SPI Serial Flash Custom ‘| m Device Family (Ex: SPI s=risl Flash custom):

Device: ‘. SFI Saerial Flash Custom
Device description (Ex: M2 P32-YMFEG):

Device name (Bx: SPEM25P32) *: Package (Ex: 16—pin SOIC):

Device vendor (Ex: STMicro) *:  Device density (Ex: 32Mbits) *:
[anmc = | (512 KBits -]
Davice ID (Ex: (15) *: Byte par sector (Ex: 65535) *:
Ox05 Mex (65506 <] Dyt

Device description: [ Protection options an
* = required field

oK [ ok || ocancel |

14-14 Lattice Diamond 7 B9 5<% —
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14512C « SPIAR—F > DT s 57

MachX02/3 > U — XX Crosslink 7 7 2 U —TIXHW-USBN-2B ¥ —7 /L Z W7 r 7 Z<—(PC ® USB
R—=1) MOETANAAMEZ D27 47— a  HORCAKR—FRSPIAR—F 2N LTT7®AT5HZ
EMNTEF9 ,MachX02/3> ) —XDI2CA > H—T = A AIEFBOUN—K~7a)D7FJ A<V «ixh— kK T9,

14.5.1 7r—7 VD

T—=T N T TATAXY—TH—5 v hAR—RIZERT DD, 12C / SPLIZEAD A1F BROEID 4 THO A
UL TSR L £9, 2EliL TFPGA UG-02042-26.4 Programming Cables)] %z Z &M< 72 &0,

F14-1. 7053220 — 7 HW-USBN-2B DE° > » iEsE

E5 T—TILTHOLF HHofs PCHOLDAR | TINMREY ES50ERHA
Test Data Output SDO/TDO x Input SPISO SPIT—42 AR
Test Data Input SDI/TDI 1% Output SISPI SPITF—4H A
Enable ispEN/Enable/PROG/SN = Output SN SPIFv LYk
Test Clock SCLK/TCK S| Output MCLK SPI&OwvwY
12C Clock SCL BEANS AT Output SCL 2conowvy
12C Data SDA H#ALS4F Output SDA 2c 7—4

14.5.2 7' v — S )LEIE DR E

INBHREER AN T ATHICIE, a7 4l — g HES e — LD 1 O ThAF S a vk
FNEFNAX—T NV LEEZALT 7 ANEER - T a7 7307 L TBLMERH Y £9, Diamond OF
T4+ (Wb D "SW Default”) 1XEH 5% DISABLE T,

SPI 7 7 A SLAVE_SPI PORT = ENABLE
[2C 7 7 &% 12C_PORT = ENABLE
BRI T T ITNNAADT 7 30~ (Wb Db "HW Default”) 1x. & H 5 ENABLE T,

ATy Ry—h B a—TOREERGFTH L, HFtH 7 7 AV pfICEIHINETOT, Z0R%RIET
FRANZTF 4 XL DHWED FHETT, 14-27 12 MachXO3L ® ”sysConfig” £ 7 > a > ZrL £,

K] 14-27. [Global Preference] @ sysConfig &2 > 5>~ (MachXOSL)

&F Start Page Reports '__éf’SprEadshEet View ]
& | Preference Name Preference Value
1| » Block Path
*|[4 sysConfig
I SDM_PORT DISABLE
= SLAVE_SPI_PORT DISABLE
: [2C_PORT DISABLE
- MASTER_SPI_PORT ENABLE
= COMPRESS_CONFIG ON
CONFIGURATION CFG
k MY_ASSP ON
iy ONE_TIME_PROGRAM OFF
B CONFIG_SECURE OFF
| MCCLK_FREQ 208
JTAG_PORT ENABLE
a7 ENABLE_TRANSFR DISABLE
‘ SHAREDEBRINIT DISABLE
o MUX_CONFIGURATION_PORTS DISABLE
i | T User Code
1| 1 TRAGEID
4 1L 3

Assignments Clock Resource Route Priority Cell Mapping ( Glokal F‘referen@ 9

Lattice Diamond 7 A4 57— 14-15
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1453 7/ I<~—D&E
Tl I —DT JEAE—R &ﬁJ\I/w/a v OREFNLN 14-28 B LUK 14-29 @@J;o 2780 £

I, T/ EAE—RIX12C A— FMREADOEATL "12C Interface Programming”, SPI A8 — b D354 1% “Slave SPI
Interface Programming” T,

B 14-28 [2C K —p « T2 EXDFNL—2 32 (MachXO2 DHi)

-
{3 MachX02 - LCMXO2-7000HE - Devics Properties [ 5 |
Cenetal Device Information
Device Operation 1213 Erase Hrmgram et
I2C Progmam
AGCESS inde: |IZD Inte tface Programrming '] 120 Erase,ProgramVerify Se cure
Qe ration: [2C Erase,Program \verify [ %gg Ez::,%rﬁimm,\lerifyﬁenum Ps
i ) N 126 Werlry Driy
Programming Optione \\ 122 Werify 1D
MM12G Display 1D
Programming Flle: ark/xa2lab/lakt o33/ mpt /il _dBp3_impt Jod [ o Egi’apﬁ:nzgjﬁn”{?g f{"ﬁ,“,’_{atum

120 Background Erese,Program Verify

120 Hackground Erase Program MerifySecune

[2C Slve Addrass 1200 Background Ersse,Program VerifySecume Plus
[2C Backzraund Program

. . 120 Hackground Erase Only

O0xA0 | In Hexadecimal Default address is 040 ) 120 Backzrmund Yerify Db

127 Background Program Feature Rows

Pavdra Clerinne

B 14-29. SPIN— |} « 72 EXDFNL—2 3 2 (MachXO2 DHi)

i1 MachX02 - LCMX02-7000HE - Device Properties

- - = E————
Gona ral Cievice Informetion Slave S ] Fast Gn nFIEumtDn
: ; Slave 3P Erase Program, Verify.Securme
Levice Deerstion Slave 5P Erase Frogram verify.Secume Plus
&noess e |Slawe SPI Interface Prosramming hd Slave 5P1 GRS Brese,Pmgram, Ve
Slave SHI Erase Onky
| Dparation: | Elave EPI Erase Pragrsm Merify ‘\ - Elave 5P Verify Cnly
I - Slave 5Pl Varify 10
. f Slave SFI Display 1D
Prozramming Ogtions ™z 571 Doty LsEROODE
Slave SPT Read and Save
Programming flle: skaD33wark/ xo2lak/ ekt Aimpll Alabl _imphl jed :| Slave SPI Read Status Regist=r
Slave SPI LUFN Pmgramm verify
Slave SPTLIFM Frase
Cevice Options Slave SFI Backgrownd Erass,Program,Wanfy
Slawe 3Pl Background Erass,Program,\Varify.Secure
| Reinitislize part on crogram eror Slave 5P Background = amMerify Secure Plus
Slave SPI Backgraung CFS Eraze,Pragram Varfy
Slave SPI Background Program Feature Rows

Slave SPI Backgound Erase,Pro gram Verify Feature
ot | [ censel | || |Sieve EPI Background Erase Only
Slave SPI Background Verify Onby

14.6 B =2 U T 0 —HEEEED TR — g v

14.6.1 77 4 AFPGA &&Fx =2 U 7 1 —XtI&

BECTE, L2212, 97 4 AD FPGA 32 TCHO 77X —TIZA7L vy RYy—h B 2—T
”UWHQ%QRWﬁf&ay%4*~7wT5:ECTA4ZW%%%@ﬁﬁﬁ3/747V~VS/
T— X OEAHAH L ERARRICT D ARG L £9, ZOMREBEENICTH72DI12F,. 731 A& HE
THN AL T arm OFFICL T EESIALT =X THEHTDHTFEL»H D it‘/uo

7231 . CONFIG_SECURE 21“7 arNAX—=TNLENTWS &, @ D “Erase, Program, Verify” 4L —
g UIREIRTE 2 <72 Y "Frase, Program, Verify, Secure (Plus)” 12720 £9 DT, THELIIEE W,

T DOIEAKEEEIZINZ T ECP5 7 7 X U — (LatticeECP2S/ECP3 7 7 X U —). MachXO3L/LF 7 7 I U —.
BE W Crosslink TlX, "X 2V T 4 —F—"ICLDR#E, EXIAA (740 v—vay/TarI
V7)) F—H2 DO EAL (Encryption) 72 E IS L TWET (FOBEEEICKHEL TWAE7 73V —ick -
THEARY F9), &HIZ MachX03D 7 7 2 U —TIZZAUIMA TEI AR E . BX 2 U 7 ¢ —EEEN K
MEIZR L S LTV ET,

14-16 Lattice Diamond 7 B9 5<% —
©2021 Macnica, Inc.



o
IMACNICA Rev.3.12

14.6.2 B BAbLRHE /Ny r— DA A N —)b

X2 VT 4 —XHEOREZ EB T 5720 121%, K 5{b Yy 77— (Encryption Package) 234 Td, A
ZooRT7a—y s alo<—HIZi3oRy r—EFHEL TWET, Diamond O_X— FENSH AFL
F9 (¥ 14-30),

UKL, Robr—YV DA A=A RET L TCWALDE LBl ET, v NAMNI—A T 7
ANVDREBALFINEIZONWTIET oA A~ « V— TR L ET (8 15.1.7 HBH)

7238, ECP5 7 7 2 U— (LatticeECP v —X) |Far 7 47— ay AE ) —RNERMEOT-O . e
X —Z R TAHAEY —IZOTP (—FEDHLTa s T LTHRE) T, F—%2—E7F 0/ I L I-%ITET (&
XHiz) DTEFHADOT, THELTEEV,

& 14-30. BFEEHES I N> =22 D50 2 — R

Software Downloads & Documentation
Quick Reference Technical Resources Information Resources Downloads
Application Note Known Issues Product Brochure
Installation Guides Product Change Notification Release Notes
User Manual Tutorials
Help
TITLE NUMBER VERSION DATE FORMAT SIZE
O O Diamond 3.12 64-bit Encryption Pack for Linux [i] 312 12/8/2020 RPM 13 MB
[ [ [] Diamond 3.12 64-bit Encryption Pack for Windows [¥1 312 12/8/2020 ZIP 36MB
O Diamond 3.12 64-bit for Linux = 312 12/8/2020 RPM 18GB
O Diamond 3.12 64-bit for Windows [= 312 12/8/2020 ZIP 1.6GB
O LatticeMico Systemn for Diamend 3.12 64-bit Linux 3 312 B 1 2/_8/20%0 _ 7RPM_ _ 3422MB |
O0 . B Pr;grar;:ner S_tandglon;E 1 Z_BA—bemr ;nux =3 - 312 12/8/2020 RPM 59.5 MB
O Programmer Standalone 3.12 &4-bit for Windows 2 312 12/8/2020 ZIP 56.4 MB
O O Programmer Standalone Encryption Pack 3.12 64-bit for Linux [31 312 12/8/2020 RPM 108.2 KB
[0 | O Programmer Standalone Encryption Pack 3.12 64-bit for Windows [4] ] 312 12/8/2020 ZIP 26 MB
O Reveal Standalone 3.12 64-bit for Linux[2 312 12/8/2020 RPM 51.2MB
O Reveal Standalone 3.12 64-bit for Windows [ 312 12/8/2020 ZIP 55.6 MB

14.6.3 B5 B LICHWA X —7 7 A VD ARL

KOIDAT 7L LT, BF 2T 0 —Higz 3 ET 5O N—21TR 51 5% —7 7 A/ (Encryption
Key File) Z4RL T & £,

GALRIN Ny =B A AR =L L TWAIRIET, BEX 2 U T 4 ke T AR EZ—Fy ML
Diamond 7' 1Y = 7 b ZERT H L W 1431 DL I Y= A=a—nbEFal T4 —BEY —L
(Seciruty Setting) MWEENTEX DL 2R T, KAV AN —LRESCEX 2 U T 4 —ER}ET NA ADT
0=/ FTEA= 2—DEMICFERENEEA,

BADOD 4 RO Gx—7 7 AT 27 7B RAZ2HIRT 272D DAY —RRETT,

Lattice Diamond 704 5<% — 14-17
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K 14-31. EF =2 V74 —FEY —/L DEE)

# Lattice Diamond - Reports

File Edit View Project Design Process Tools Window Help

H-@E-H g B e @ ¥ (9|1 Sereadsheet View
PECEESHG @E {E Pcooever
1:; Device View
Process o

ﬂ Netlist Analyzer

= Netlist View ]

v : Synthesize Design
& Lattice Synthesis Engine
v & Map Design =:  NCD View
0 & Map Trace ) )
O : Verilog Simulation File EE Clarity Designer Ir
- . . b
" ] & VHDL Simulation File % Reveallnserter _____———F
e Dleee @ Deie Dioes |  ————— hl

Synplify Pro for Lattice
ModelSim Lattice-Edition

[ Iy Sethrg }

!D:B Run Manager
"' Simulation Wizard

210

Clear Tool Memory

Options...

14-32 DX 52T 7+ s @ "LATTICESEMI” WHEA S SN CERENET, FTEOT —RIZEET
5361 [Change Password...] #27 Vv 27 L, /N7 4 RO T HAANLTITOK] #27 Vv 27 F4, =D
N—F L2 E, AvE— (The passwords entered do not match. Please re—enter.) NF/R I 31 CHEIZED
FA, BERTNTIEOY 4 R T [OK] 2270y 7 LET,

K] 14-32. BFB-F—7 7 4 7T T BN T — F DEE

*" Enter Password ? X 7
Set Password
Enter password to secure vour further security settings. Enter Password
[eecssesese |
LATTICESEMI Chanee Password... Confirm Password

Password must be 8 to 16 alphanumeric characters (A-Z, a—z, 0-9). Space is not |.......... ‘
allowed. Password must be 8 to 16

alphanumeric characters (A-Z, a-z,
Cancel | Heb

0-9). Space is not allowed.

Ok Cancel

WIZEREINDY 42 R T IEIRF 5% — D E T, t5OIEX 14-33 ££D K 5 1T [Encryption Key] E/LIZA
JITERUVREEIZ > TWET DT, Fov 7ARACZF =y 7 LFT, [Key Format] % ASCIl/Hex/Binary
MBI L 721412 [Encryption Key] B/ IZKE &% —%2 AJ1L £9°, ASCI X 16 XFLLF. Hex I 32 CFLA
F. Binary 1% 128b LA FT9, R T IUE A~ B— (Encrypted files are produced successfully.) RS
NWTET T,

K 14-33. IFFF —DRE

# Security Settings 2
* Security Settings ? X
] Advanced Security Settings

Advanced Settines Options [ Advanced Security Settings

Encryption Key Advanced Settings Options

Encryption Key

|123455?89abcdeflll
0
Cancel Help
14-18 Lattice Diamond 7 A4 5<% —
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PAEIZE Y, ECP5 Tlid Diamond 7’1 =7 b « 7 3 /LE —HE FIT “<project>.sec” F L T "<project>.bek”
DZODNNAF VT 7 ANDPERIIVET (bek DHEFELF—7 7 A1) . MachXO3L/LF TiE7 7 A /L
“<project>.key” HAEKIILET, bek 7 7 A IEINLUBEOMBTEHEMNNEINET, ZhbiF7ry o
J FEMLTHET, A0 F VAT =2 a T EITHENFITEZ EREIXTE EEA,

—HNRRAU—=REZFT 74V MLERL TeXxa ) 7 0 —RENMTONIZHE T, Z[alHLAFRIZ ”Security
Setting” ZHENT 5 L X 14-34 DX OB T 4 RUunBli, NAT—RKANBRRKROLNET, AL x
FT— Ay v—UNHT, ELICHEDEFFADOT, ZHEET I,

INRAT—=RFN—FT L, K14-34DLH 720 4 R 7220 £TDOT, KX —0OLENRA[RRIZ/R D F
TN, RAT =R 2Rk L CLE-THEE, BH - [BETE 8 A, .sec/.bek 7 7 A V& FECTHIFRL T,
RLVETLNTAEULNFERETHY FHEADT, THELIZI,

B 14-34. —[AIHLIED EF 2 V7 1 —REDEE) (WNIRU—FEEH)

* Enter Password ? X ‘

* Error X
Enter password to secure vour further security settings.

e The password is incorrect, please retype!

[ E
Password must be § to 16 alphanumeric characters (A-Z, a-z, 0~

allowed,

OK Cancel Help

1464y P ANY —LDOEEAL

ECP5 (ZfR-> Tk, —HEFx 2V T 41— - V= A TSI —T 7 ANVEERLTLHE, ZOT BT 7 B
IZ [Export Files] ™47 7 1+ A [Bitstream File] TAEM I 5 bit 7 7 A /WIZHE AL SN2 ODBER S L E
T ANT TV — AT arinl WRMRREFETZD D A, EEOA LTI AT —valrBibo
TH, @ CHEHAINET, Bz Laengaid, ElkEAsT—7 7 A v—X&2 FEICTHIBRL £,

ECP5 77 X U —DSMCHIZ B —TE » b A b U= ADIEFALBMERGELT T n A A b - Y=Lk
AWET, B 15 LTHZZSRZE 0,

14.6.5 MachXO3D iZBiF B2 kHX =2 VT 4 —KE

MachXO3D & B SRR REXH D T- O O EIT X 2V 7 ¢ « V=L ZHAVETR (K 14-35 1% E
T4 RUH) . EX 2 UT =L M ERBEN S BT, ALy K — K ¢ B =— [Global Preference]
D sysConfig 7 a VRERST 0T T=—DA XL — 3 U &EH T, BEE - BIENOBMETT, FFi
T 7 =75/ — ]k TN-02069 MachXO3D Programming and Configuration Usage Guide, TN-02091 MachXO3D
Embedded Security Block fth 2 =2/ < 72 &),

« [Flash Protection] (/XA T—RIZL DT 7 B ADREDORETT Cxxxkey” Z4ERK), 70/ 7~<—0
” Advanced Security Keys Programming” 7 7 & A ® ”Security Program Password Key” 4 XL —3 3 T, {#i#
TORBEIRET AT a0 ET, N E7 4 —F v —1TICANTINET,
- By h AN Y—2DOWEAMIE "AES Encryption” THEET A X —TITWET (Pxxx.bek” Z 4 k)
By b AN U —AOFEFEE "SHA256 /Ny ¥ 255" THEMRLIEE y hARNY —L20F 4 Y= A KL
THEHF CTECDSAF b L7y 7 =F vy —& ., TNEARBCTESILL-ZL Ol T - ~—#
EHRET S ETITVET

[Default Key] <> ['Auto Generated Key (Pair)] R# > % 7 U v 7425 L, ZnZY — /LR HBNICK —%
ERLCHELEMELES, 2—F—ANb RETT,

Lattice Diamond 7 A4 57— 14-19
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& 14-35. MachXO3D DEF = V74 —FED 2> F 74

** Security Settings ? bd

Security Settings Signature Authentication .
7097

Flash Protection {Device Password) /—\
Key: |LATT'ICESEMIODNDU ‘ Format: | ASCIH * | Load from File.. Default Key

1] s
AES Encryption /\ 7 J / 7
Key: |233ECQCTEDEA88P-ABA3DSBD11710FC[I22EIBC ICQ?QDFI Format: | Hex »  Load from File.. \_ Auto Generated Key

EGDSA Authentication

g% 7
(® Public key and private Key () Public key and SHA256 signature Format: Hesx Auto Generated Key Pair

Fublic key: ||52-HEFSSDE1SHUBH&SEHSEUOEI534?F9FDEEH330El?FDBFB?ﬁUﬁEEBOO223|DUSIDUBOEOEEﬁl Load from File..

Private key: ‘ZEDBQDF?QEEDQEBALQEDWTGB?AAFE?UGFS1BiE?FlEﬂE?F\?QHF\l1ED3590EQE19 I Load from File
SHA256 sienature Load from File...
SHA256 digest Werify

Note: SHA2EG digest is used to verify public key and signature, and will not be saved.

Gercel

XU T 4 — VL TORTENTZTTHE. a7 h FIC "security_setting” &9 ZFROY T 7 +
JVE — AR S 1L, “<project>.secproj’ I L TN "<project>.bek” & "<project>.key” D =ZDD/NXAF Y T 7 A )L
NAERINET, AR (Public Key) & fEE#E (Private Key) #4723 & 1%, “<project>.pub” & “<proj-
ect>.prv’ DX —T7 7 A VDN OERINE T,

14.6.6 lf 5% —0D 7l < I : ECP5

et L72Ey AN =270l I3 07257201208, TORSGF—%270r/ 7371 TEL
VS ) F£9°, ECP5 LV EID LatticeECP3 7 7 I U —FTOA XL —2 g EFRRD T OT, HEL
FETT, BaFd—,, TOXF—TCH S LIFEHADEZARL T 7 AN —EIIT0 /730752 LT A,
X —NREBZIALORET, BbEAE Yy FA N —AEZHWTCary 7 47— 3352 LET
XEHA,

e —0horar o 37k, 14-36 12779 X 9 12 lAccess mode] % “Advanced Security Keys
Programming”. [Operation| % ”Security Program Encryption Key Only” IZf§E L £7,

K] 14-36. IFELF —D 7 2 Z I 2 7 HIE

[ - _asF - S i PSUM - LFESUM-45SF - Device P s
e ECPSU - LFESU-45F - Device Properties Eoctr ity Progrom Festure Lock fyaf ECPSUI LFESU SF - Device Propertie: ? x
%cunty Ee.ad Enc_lr_yplmIB Key
— curity Program Trace F ;
General Device Information Security Read TracelD General Device Information
Device Operation Security Read Status Reeister Device Operation
Access mode Advanced Security Keys Programming /' Access mode: Advanced Security Keys Programming v
Operation: Security Program Encryption Key Only - Operation: Security Program Encryption Key Only =
# Enter Password ?
Encryption Key Options Encryption Key Options
(Maximum 16 characters with case s
Erecyption ke Lood ey [seesesscses Encryption kel B ssesessesess ) it |
[[] Hide/Show Password -
Program key lock Type 'ves' to confirm Ca ] Program key lock  Type *yes' 1o confirm
[[] Encrypted Bitstream Only  Tupe 'ves' to confirm ] Encrypted Bitstream Only  Type 'ves' to confirm
Gancel oK Gancel

BEICER S A DG 5k —7 7 4L bek % [Load Key...] R&Z o THARALE T, KDL H TR
J—RANZEROENET, —FTILK 14-36 DD L 912 [Encryption Key] E/L03 " @7 T7 4 V&N
TN, B LW EEICITED FE A,

14-20 Lattice Diamond 704 5<% —
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Z Z T, IProgram key lock] 7> av&F vV (A 3x—T)N) THL, FEx—T7A 0% —K vy
IFAFERRL R ET, FOBE., I—DELWLWMLE INT, Bk y 2N —2 %27 a s T 5T
HZEICE S TORMERTEET, ZNTH BWEAIXType ‘ves™ to confirm] E/LIZ "yes” & X A 7L £,

¥ 7~ [Encrypted Bitstream Only| 47> 3 %, ZOF XL —3 g U BICT /SN A R EEB(LFAE ~ b
ARV —AOHEZIIHTDH IR F9, AT SPL 7T vy a AE ) —IRFHEAORE L T
WE Y R ARY—AZX % MSPL £E—R TOE#EL TX A, EERKRIC "yves” Z AL THREREL 2V
Lol 9,

BEICFER L7208 0 | B 5% —IZ OTP THT DT, ~E7ur/ I 545 L BEHMZITTEX EHA, [Encrypted
Bitstream Only| 47 a v b —HRTETHEMVIEL TEEHADT, THEELIZI N,

WMEZTHR., 2O 4 R AKIT T, Y ulo<w—TFR—2a v ETLET, Tulo<~—0
[Status] 2% "PASS” & FR S NAUEEREh T,

14.6.7 B BALFEHE v F A R U — AL DEXAL : ECP5

B biEHE Y B AN —AOEZAHFEILEFT LFRL T, 727EAE—K|E "ISC1532 Mode”, A<
L —3 3 X "Fast Program” Z3&R L £3, B —%27 107 7 L0 TWRWEEITA XL —v a R
LFET, BIATRIEYX—%2 7' 10 7 AELDOLGEIZOIHRARETT,

SMET SPL 7T v a AEY =7 w7 7 5T 5EI21E7 7 8 AF— R 2% [SPI Flash Background
Programming], 4 XL—3</ 3 | [SPI Flash Erase, Program Verify] 72 & Z#f8 €L £9°,

14.7 = Dt DO¥ERE

471 Fra—FK « ¥—7 L 1/OR—FDERE

TNRA R« AF Y UBRAL WG XU —R « 75— )VORENIEL < ZRWAHEtENH 0 £33,
Z OHEZRIZIL, "Download Debugger” 23" Td, 7’ v/ 7 ~—%5 % v F L T Design — Utilities — Download
Debugger & @R L Cild#Ehf% . Configuration — Cable and I/O Port Setup... &R L F9°, [Cable Detect)] & &
YRV w7 LT, BT HIREE EMEN WAL £9 (K 14-37),

B 14-37. & — T 7L 5IE D R

Cable and I/0 Port Setui

Catie Settings

Download Debugg Cabis: |He-LEEN-2E (FT 00
File Edit Command [ Cnnﬁgumﬁonl Window Help Fart: FTUSE-Q
HoeE H 4'5‘ Cable and I/ Port Setup... Clstom ot HEC Catant Cabie
[ Optons... [7] Lising =taue SR interface monnection

[/0 Settings

@ Use cefault 170 s=ttings

}2) Cable and 1O Port Setu
""" P ectad

Qable Settings IspEM pin connected
ICahIe descrptian. | LUSE2 - FTUSE-0 [Lattice FTUSE Interface 1 ~ ||

Cabk: |He=LEEN-2E (FTL0) J

Port |FTUEE-0 ]

i port{ HEx) Detect Cate
! ak, Cancal
| Lsing stwe S0 int2face conrection

14.7.2 JTAG 1§ 556 DFER

EFooa—R A —TILORENIELL THTNANA A AX 2 U NRETHEES. 77947 A Y ERD 7 —
7L PCB BUAR N JITAG B 5O T 2R E AL TWaanZ EREZLNET, Z0HE GUL 2 H
WTHHLT AN ETHZENTEET,

Tl Tw—0T 4 RN 14-38 DEED L S a N £9°, [Debug Mode ...J A%

Lattice Diamond 7 A4 5<% — 14-21
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EIVITHEAERMDE IR T 4 U R UNRERENFET DT, [Test] R Z L7 8 THEBRIRIE DN HER T
9, TV arERREFREMORNOBAEELE Y Y v 7 L THREL £7°,

FZIZTDO D Read BN Z V7 Vv /T 5 -F oy /~w— 0 NFRENETOT, Z0O% [Test] 227V >
JLET, V—FRERPR /7 7 A MCESHEINETOT, EEOREL L EEET 0P HERTE £
‘3—0

TDO DIAMIETHIMEESTT DT, F 7L (Toggle) « High [EE (Hold High) « Low [EE (Hold Low) ®du»
TN T 7y arzZaEXt A ES T2 ELEZTF oy 7 LFET, [Test] REZ %27 Vw7358 FBEL
727 7vary (LL) ICHIIN R I9A 7 ENFETDOT, BEHOIEL SEHERTE £,

X 14-38. 15 5k X F GUI

Cable Settines

Detect Cable
Cable: HW-USBN-2B (FTDI 52
Part: FTUSB-0 -

Custom port:

Programming Speed Settings
(® Use default Clock Divider
() Use custom Glock Divider

TCK Divider Settine (0-30x): |1 =
/O Settings

@ Use default 170 settings
() Use custom L0 settines

INITN pin connected _ Test

DOME pin connected Loop Test

TRS onnecte
ST pin connected (Press ESC to stop)

Read

. Toggle(1-0-1)
. Hold High
. Hold Low

“
1]
= Set TRST high -
3 o View Log
o Set TRST low ToO —
3 TDI . 'ower Checl
2
2 ]
= PROGRAMMN pin connected ™S .
S ispEN pin connectsd ISPEM . VGG status
BUSOES TRST . Toeele delay:
Set ispEN high . .
s | ms
Set ispEN low TCK .
. Mumber of bytes:
Dynamic ispEM

o ]

Delay (mS) 1 / OK Cancel

Active high polarity

Active low polarity

Debug Maode..

14.7.3 JTAG 7 u v 7 BB OEE

LAY —=F A AL, ATEDDOFERT JTAG DEDOARL — g U RIT 2882, JTAG 7 a v 7
(TCK) DO AZEL THZ & THRENEE T HAER™H D 7,

Tulov—%F Xy F L%, X 14-39 O L 91T Edit —> Settings... L7285 EHD X S AREHAER
I FEJ, [Pulse Width Delay Settings] ¥ [Use custom pulse width delayl] R # > % 4 x—7 /L L, [TCK
low pulse width delay (0-10x):] {TOMEEZZEHE L £9, 7 74/ ME1 T, RELLTHIEEEBEEPES 2D £
7
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] 14-39. TCK ¥ EDERE

Custom port:

Programming Speed Settings
() Use default Glock Divider
® Use custom Clock Divider

TCK Divider Setting {0-30x): D|

/O Settings

(@) Use default 1/0 settines

(O Use custom I/0 settings

=z and 1/0 Settings

JEREOFE A IIR D@ T,

HW-USBN-2A Freq. =6 / (1 + TCK Delay) [MHz] ‘0’ — 6MHz, ‘1’ — 3 MHz, etc.
HW-USBN-2B Freq. =4 / (1 + TCK Delay) [MHz] ‘0’ — 4MHz, ‘1’ — 2MHz, etc.

148USB R 7 A/XN—D A A R—)L
B 14-40. USB F Z A /N—D 4> X ;b —/LE RGBT

HLODA-FIPOBY Y —F

HLON-FEOT7ORRELOF —F O
3 SO = T RN~ FITPE BT MITFEA LA b= WE T

USE Serial Port

() A=FIIPEHBOA YA GD $EE709E — Fr
g AUFERBAN. WALTEED,

AR ERA TR
& SN TR AT e
€ BRI DA 145 G

FEATHRICL. DRA] B OLTEED,

cEae [eewr | st |

H2—y hIR—R &) TUSB AR — MR L 7285812 USB R 7 A /N—D A > A N —/LRFEFIZFET L
TWRnE, A A —AZET Windows DAy B—IUNERINET, B EHITEEOHETNL A2
AR =T A ZER L KIZHES £9, (Windows IE Administrator 3[R T2 7 A L TWARENH Y £9),

B 14-41. USB F Z A /N—D 7 3 /5" —F5&E

BREA VA ADA IV EBATES D, .

& ROIBPRTRED S I ERFETDE)
TOFTed Rl ZRBST. UL/ ATUTR0 -0 AR RTEE S RSN EREDES
A LA B =L ENE T

T VL= AF4T 202E -, GD-ROM GE) TR M)
V' iROISPTE S tha 0
IC TN DOWS¥eystem3Z2

C ERELRUT. VR - FBES ) g0
Q *?J‘U‘Bif?g PEEIRIBICE. S0P EEUET BIRENERSA T, N - FOIFIIRIEOG0

<ERE | mamws | st |

WDOFRT” RO HEED D" ZBIRL T [BRIARZ 2 T7Z7 7 XL T 7C:¥WINDOWSYsystem32” %

BELET (K 1441, 0% TR~ #2707 LFET,

Lattice Diamond 7 A4 5<% —
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X 14-42. FTDI USB F Z A /N—D 2 E°—JL#5&

FTDI USB AL —7 F /N 4 AR —
3 T B TT T AL T "CY¥WINDOWSYsystem32¥drivers”
PAMZ 7 77 AVPRKE " LEEND5ED

Frd NAE X

FTDI USE Drivers Disk EQ774 )l ftaerZhays LEET

Sep T,

L7‘\?4’ N OHETIERTADSAEA N LT, [OK] EAUAL TS

JE—7eiCh

oK |
i)l |

IO:W\I’IN DOWS¥systemIZédrivers

N EZHD5E.
Y ETAL RIS

DOWS¥system32¥drivers” Zf§ € L CRIEZZE T L 97,
Cy DEE) (U1 N D—E)

B 14-43. N4 X v R =

|Twa-a—a A-ForT |Gk | 2araoiRE | vE—t

FIHA Fhtr-

Jg TUAL IF =Ty, TF1-9- 03k = lENT T
Zd)f\*'h? IJHJ.EQTLB?JWQ Fh—Fn—E 8
CETHALANIONTEEEES S

TIAAD1 220 —)ERE

Z GEeeT A A IR AR S - YOk LT

I TR 3F T D) J I

ST A

!
I | areBEE Windows THOLO =P EASHRIRL T

FHAXDA AR —IEFES]

FEWTI 14-42 [T T X9 RBEEHAFRTRINET,
ZHREL, TOK] 27V v 27 L %4, Zh
7 C:¥WINDOWS¥system32” 7> ”C:¥WIN-

0. “/27‘,& cFaRTF 4 (2 R =R L) OTFNAAL A F— % (¥ 14-43) T, B—F 28

ﬁ}L L flllji ﬁ_,\
X 14-44. 7”‘/\ O b

FEAILE) MuF(A) BRY) AILT(H)
ey || How|
« 3 LSGRApSLIFAEL

€ Eluetoath

g IDE ATA/ATAPI O PO—3—

¥ Intel WILUSE

g A A= B2 TR

¥ USB Serial Comvarbar A
USE Serial Conwerter B
¥ -

¥ I —5—
B vonE BT SRt -L o h0-5-
& LATLFIA
= 7 AD B34
B, P AT L PHTE—
P Fw -8 FEFS—
@ Ty
U b=—7x A2F-Tx A FIHAR
B Fotsy
A= (COM & LPT)
F TOAETONFNDAA 2T T THAZ
B TS5
4§ I FUTPN SR DY 05—

§ Generic USE Hub
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