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1. Bk

5 L B SZFPGA MACHX02 AT 1HTF & i

AF MR B4 MACHX02 A TTH R, SRR AIPEAS LATTICE | 28 MACHXO02 #)
SR FFEWRE KRR, WU e E s mAh £,

LATTICE /& ZERM FPGA | %K. fE CPLD A FPGA XA, /NEsftpdubef — IR . 4 5l 7E
R T, NS, RS Z .

MACHX02 A THF &R Fr 5 9 MACHX02 A 1FF &R FF Lattice ] MACHX02 ik
RAE T, LCMX02-1200HC B¢ # LCMX02-2000HC CPLD 5 F '« MACHX02 Z 41 i B A K1)
¥, BEN RS, mEaetE, RECAR, WE SPI/12C, W E AT Flash 855 .

MACHX02 AT IRt MACHX02 EAThREfLES, ST 10 . JF H¥F 10 #idlE 4k
BO A T KA A vee F1 vecio YRR BINT, AT L2 ZE B HC & TEE . 1 vecio
IR SCREZ AN R, 1A 1.8, 2.5, 3.3V.

MACHX02 AT 1R BT, 3%F MACHXO2 LQFP100 %%, M5 640HC F| 2000HC %
o HC A ZE [FIFERT DA, HFHFEME vee BERIT] .

MACHX02 A | TFF R4 -

E&H: LCMX02-1200HC B3 LCMX02-2000HC.
WENCHE Flash, JCEIMHRCE S .

W%, SHBIEYE, 10 RN,

VCCIO HJRZL NikHF, 1.8V, 2.5V. 3.3V, TLiHH TFHEHLA.
210 SIS, FRESIEEFRIE, T AR
S 10 MEEKALEE, A R ORE .

O N E R

PREL AR S0M, 55 HL R SCRF 1.8-3.3Ve

2~ LED.

HLJR DC5 2mm #21, 4557 FH

fKTh#E, USB ¥ DC5V fiEH,

ZATNEN, BHEREO B IIAR 2B FE .
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2. AU

O A5 LCMX02-1200HC 583 LCMXO02 2000HC, LQFP100 %%, Ff2%5 & LaFP100,
M 640HC F| 2000HC it i BRI R FR T2~ - X02-1200 % IE LUT 1280, 5 — PLL, 7 4> 9Kb
f] EBR. XO2 2000HC, %tiF LUT 2112, > PLL,8 4™ 9Kb ] EBR.

MachX02 WE fdR, #i%n] M 133 2.08 JEHEI A -

MachX02 [J4x R0 H &2 H 8 4% 12C, SPI, Timer, F /7 Flash, AJ DLA T B HLEE 6 7=
ih o B A% JSL 26 2 8 1 WISHBONE J& 28 #5 ffill 25, # WL F Mt <Using User Flash Memory and
Hardened Control Functions in MachX0O2 Devices> -

X02z- X02z- X02- X02- X02- X02- X02- X0z- X02-
256 640 640U | 1200 | 12000L% 2000 2000U' | 4000 7000

LUTs 256 640 B40 1280 1280 2112 2112 4320 bB64

Distributed RAM (kbits) 2 5 5 10 10 16 16 34 34

EBR SRAM (Kbits) 0 18 B4 B4 74 74 92 92 240

Number of EBR SRAM Blocks (9 Kbits) 0 2 Fi 7 8 8 10 10 26

UFM {kbits) 0 24 B4 B4 20 20 %6 86 256
HC* Yes Yes Yes Yes Yes Yes Yes Yes Yes

Dievice Options: HE? Yes Yes Yes Yes
ZE* Yes Yes Yes Yes Yes Yes

Number of PLLs i} ] 1 " | 1 1 2 2 &
Bc 2 2 2 2 2 2 2 2 2

Hardened Functions 5P| 1 1 1 1 1 1 1 1 1
Timer/Counter 1 1 1 1 1 1 1 1 1

Packages /o

25-ball WLCSP® 8

[2.5 mm x 2.5 mm, 0.4 mm)

32 OFN®

{5 mmx 5 mm, 0.5 mm) z 2

36-ball WLCSP® 5

[2.5 mmx 2.5 mm, 0.4 mm)

48 OFNE-¢

f?n?rmx?mm.U.S mm) s 20

45-ball WLCSP® %

[3.2 mmx 3.2 mm, 0.4 mm)

64-ball ucBGA s

{4 mm x 4 mm, 0.4 mm)

81-ball WLCSP i

(3.8 mmx 3.8 mm, 0.4 mm)

B4 OF N

{7 mm x 7 mm, 0.5 mm) L

100-pin TOFP

[14r:rnx14 mmj B i £ £

sslm':f! :’::: B 55 79 104 104 104

{1:;:: :_: :?npmm; 107 | 107 111 14 | 114

1B4-ball csBGAT 15l

(8 mmx 8 mm, 0.5 mm)

256-ball caBGA

(14 mm x 14 mm, 0.8 mm) 26 26 2

256-hall ftBGA

(17 mm x 17 mm, 1.0 mm) b L L L

332-ball caBGA b =

(17 mm x 17 mm, 0.8 mm)

484-hall ftBGA 278 e =5

{23 mm x 23 mm, 1.0 mm)

P25 MW E/INET wiesp25 Bl ¢ K ) 484FTBGA H3% . Machxo2 P& 8:1 HI[FI B YR, I LA
ff] DDR,DDR2, LPDDR #1. X #F 7:1 #20, A LA LVDS iR BEdas I,

#
o
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3. BRI
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1) LED i%BA
e B
IRE 75 4] FPGA 7| i
LEDO BN 76
LED1 s 60
2) @R
ik F7 1Al FPGA 3| il
50MHz BN 63
3) ¥
TIE 75 1] FPGA 7| i
KEYO LN 58
KEY1 i 59
4)HESHERE

2 /> 2*30P UXLHEHEE, BRTAERY 10 51 1. JFH, R EZE 227N 10 ERHIhRE AT,

AR, AR BT

Je ARG B B

& H
HEXE

T H. 10 fIZ R E FPGA EHIIE .

o ZFF | Thaes 0 & 7K Thees|
1 5V 2 5V

3 5V 4 5V

5 5V 6 5V

7 GND 8 GND
) GND 10 GND
11 GND 12 GND
13 NC 14 NC
15 1062 16 NC
17 1064 18 1063
19 1066 20 1065
21 1068 22 1067
23 1070 24 1069
25 1074 26 1071
27 1076 28 1075
29 1078 30 1077
31 1082 32 PROGRAM
33 1084 34 1083
35 SCL 36 SDA
37 VCCIO 38 VCCIO
39 1088 40 1087
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17 V4 3% 5| R B

5 87l

41 TCK 42 ™S
43 TDO 44 TDI
45 1097 46 1096
47 1099 48 1098
49 102 50 101
51 104 52 103
53 108 54 107
55 1010 56 109
57 VCCIO 58 VCCIO
59 1013 60 1012
0 #AF% | Thies| 10 #AFkK ThRES| B
1 5V 2 5V
3 5V 4 5V
5 5V 6 5V
7 GND 8 GND
9 GND 10 GND
11 GND 12 GND
13 NC 14 NC
15 1014 16 NC
17 1016 18 1015
19 1018 20 1017
21 1020 22 1019
23 1024 24 1021
25 1027 26 1025
27 1029 28 1028
29 1031 30 1030
31 1034 32 1032
33 1036 34 1035
35 1038 36 1037
37 VCCIO 38 VCCIO
39 1040 40 1039
41 1042 42 1041
43 1045 44 1043
45 1048 46 1047
47 1051 48 1049
49 1053 50 1052
51 1057 52 1054
53 1059 54 1058
55 1061 56 1060
57 VCCIO 58 VCClo
59 NC 60 NC

WWW.SZFPGA.COM
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4. WK

FE R A4 H Diamond.

diamond R #Z A AF AL

https://pan.baidu.com/s/15TLVFNUvzoKJOxgxPiGi7A #EHUHG: qtm4 FRHHS: gtm4
B I lattice 2 7] Xk R %K
https://www.latticesemi.com/Products/DesignSoftwareAndIP/FPGAandLDS/LatticeDiamond
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5. FFHLEIE

AIVFFRIREH T 71, B RRFER THREINE, EEEFETREFRIRETIER.
PR 1o vio HIEBRZ MR, JFREREEE.

gL USB §% DC MLIEZR. A LRI, aTLLER BT A2 B WKk,

N nnn.u.l.c.l.l.. l-s.--.-: '
‘ LLLLLL AL LA LA AR t"\'l‘lfufn-wu« fi
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6. %Pk Demo &%

i# it Diamond ¥ H H KA E B code\testepld  1200he H g T testepld, 4 LREHEAT
k. ERIBEERLEF, PEHRFHEL.
1) 17T testcpld.ldf T2, TE“File List” & I BRI NEE, Hr:
€ LCMX02-1200HC-4TG100C: Lattice MACHX02 %-5;
& test cpld.v: Verilog fthd;
& testcpld Ipf: PRRL R S AE,

File List
v [ testcpld
L LCMX02-1200HC-4TG100C
v Strategies
% Area
B 1/O Assistant
% Quick
B Timing
Strategy1
v [ impl1
v Input Files
¥i src/test_cpld.v
Synthesis Constraint Files
v | LPF Constraint Files
Fi testcpld.lpf
Debug Files
Script Files
Analysis Files
v Programming Files
impl1/impl1i.xcf

File List Process Hierarchy

2) V3| “Process” T I, Hffi € /a) %1% £ JEDEC File 11 Bitstream File, i%£+% Export Files, 7E
Export Files 3 82i%+ Rerun All

Process

~ % Synthesize Design

% Lattice Synthesis Engine
~ % Map Design

[0 2 Map Trace

[ Verilog Simulation File

[] 2 VHDL Simulation File
~ % Place & Route Design

% Place & Route Trace

[] 2 I/O Timing Analysis
| o

- Exp':‘:]rlts fun

2w Rerun

[]# VIE Rerunal

B

% e Stop

Clean Up Process

1170
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3) BTG, SRAWTFRETHELR, RS AN JED SO R AF L
N:  ..testcpld - 1200hc\impl1\testcpld_impll.jed. bitstream File & testcpld_impli.bit.

L] == VLA 3Irmuiduon riue
%( Bitstream File

% JEDEC File

File List Process Hierarchy—-Fost Map Resources

Jutput
Saving bit stream in "testcpld impll.jed".

UFM Size: 511 Pages (128%*511 Bits).
UFM Utilization: General Purpose Flash Memory.

Available General Purpose Flash Memory: 511 Pages
Initialized UFM Pages: 0 Page.

Total CPU Time: 2 secs

Total REAL Time: 2 secs
Peak Memory Usage: 254 MB
Done: completed successfully

Output Error Yarning+ Info*
Ready

5127710
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7. TEIBIT

1) F AR EE IR PC B, FTITRIETTR,

ERAEAAT PR
A RAER] 2x7 KEHEZ, R OHZAE AT #ds 2B 1 5V R

B. ffiff] DC AR uGLRLS . M LA HANK 2A N2, 2B R thnl DS .
DCHEANHYE, ZRZ5R4EE WHEAN, vCcC, TDO,TDI,TMS,TCK, GND. HAth 5v-IN A~

#1370
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2) fE Diamond H'“Tools” 2 H.H1, 1% “Programmer”,

Tools Window Help
% Spreadsheet View

J Package View

_ it Device View
El Netlist Analyzer
& Netlist View
&2 NCD View
EY IPexpress
7 Reveal Inserter
@ Reveal Analyzer
Floorplan View
Physical View
@& Timing Analysis View
fd Power Calculator
# ECO Editor

it Programmer

P H N B 1Y Programmer FtTH

& Start Page C [E Reports |
s 2 88

Enable Status

i Programmer — impll. xef # £

Device Family
[2 [Machx02

Device
LEMXO2-1200HC

3) 7EAILFE H Cable Settings F1i%#%, Detect Cable

14T

Operation

FLASH Erase Program Verify

. Cable and I/0 Settings

WWW.SZFPGA.COM

Cable Settings

Detect Cable

Cable: H¥-USBN-2~
Port: FIUSB-0 =
Custom port:

Programming Speed Settings
(®) Use default Clock Div
(O Use custom Clock Divis

1/0 Settings
(®) Use default 1/0 settii

() Use custom I/0 settin
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Cable Settings
Detect Cable

Cable: HW-USBN-2 ~
Port: [FTUSB-0 -

Custom port:

Programming Speed Settings
(® Use default Clock Div
() Use custom Clock Divi

F

TCK Divider Set |1 -

VER: 7F Windows10 H T H OWIghfk, 2 52 FTUSB-0 Fll FTUSB-1 7481, A Ziffil
1E A-0 iHiE .

Cable Settings
pfeode/testep

Detect Cable

Cable: HY-USEN-2E (F' =
Port: FTUSE-0 - |

_ Custom wport:

g letecte f e

Select Cahle:

= Cable 1: USB2
< FTUSB-0 (Dual RS232-HS A Location 0000)
=% FTUSB-1 (Dual RS232-HS B Location 0001)

QK Cancel

[T
2) ¥ ST LA Scan T, HBITFRBUR B .

% 1570
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BOQ @8
Enable Status Device Operation
1 LCMX02-1200HC FLASH Erase,Program,Verify = pfcode/testey

-Ha &1

= .I:I
B, A Ra L, RERy, H B S B

3) 7E Operation X i, FHHXHIEHE, e Static RAM  Cell Mode #:{EAE 7, SRAM Fast
Program N#CHE, SO File iEFEAE impll 1 bit S

Enable S3tatus Device Operation
1 PASS LCMXO2-1200HC FLASH Erase,Program,Verify = nfcods,
i.# MachX02 - LCMX02-1200HC - Device Properties ? X
General Device Information

Device Operation
Access mode: |Btatic Rﬁﬁ Ceii_ﬁodé |
Operation: SEAN Fast Program x

Frogranming Options

Programming file: bld - 1ZOOhC/impll/testcpld_impll.bitHl

é&
4) NHOCE, mdra i

Cutput

INFO - Check configuration setup: Start.

INFO - JTAG Chain Verification. No Errors.

INFCO - Check configuration setup: Successful.
INFO - Devicel LCMX02-1200HC: SEABM Fast Program
INFO - Operation Done. No errors.

INFO - Elapsed time: 00 min : 03 sec

INFO - Operation: successful.

#1611
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5) EIRBCR, TN
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8. BEER

1) MACHX02 A 1FFA& i
2) USB ¥ DC5.2mm #k45

55 1871
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9. IHE R

= i & R ik
MACHX02 A | 17T % 1w 1200 TS A 52 LCMX02 1200HC ATG100C
MACHX02 A [ ]FF % fiz 2000 Fo5 LS LCMIX02 2000HC 4TG100C

197




