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1. FPGA#Zt?

FPGA= Field Programmable Gate ArrayQ| 2f0{2A, C|X|E
3|20| =2|AAE Z2 O 2 A 71 & 4~ U= HHA|o|ct 0|2
T2E 2SR ¢ Zzid JksS 2feE 2laATt 2™
SIEQI0E 22 SIS HAIE SHA| 0= 25t 7S5 flet
S 74 & = ULk ESH FPGAE 2HH5HA| SHEQ)0{e] AHLAEO|
7t55tH, THE 3|2 S AAlste A oY St Hiz MzR
7|5S Sh= SHERI0] 70| EICt =St FPGA= 2HH51HA| SH=0fe]
MTH0| 7tSSHH, CHE 2l=2ds ek A Fuf 5fH Hiz
M2 7|52 Sh=StE90f 7140| ElCh £, 22 Qo= 7| HiE
= U= SIEHI0Z & = UL FPGA= A7[/Q1 F20] ofgh ARBA}
D270z JAsh= AMBA 3Z2E HE AR FHE = U

ofi=Cl ot Ay U= =2l & HEHZ2 5l 1gse| Bl2E

<O 1-1> HUDE AR

|-09|C B|0Ck0'"E E‘lllEé-l ilg% ‘?".6__4% _)|\_ 9}'\% HDL Code Schematic
HIO|E, Flip-Flp, HEIZIA 50| HHZI=I0 QUCt 1/O sy, O\
BlockOfl= @43 X 2243|20| B0 UH 4517 et %D = 2
o3t 3|=E0| QU5 Tat ShA| HHRIT|0f QICt ESH i . D

FPGAE= Array Based?t Row Based & 7A| HitHO|
QOMH, HZ= Gate Array?l DR SARGHR|2H
Program0i| Qlslf LHF 2|2 H{410| HEEl= FAS
Zlot1l ATt FPGA= Logic Cell 215:2| 47| BiAl0|7|
20| SPLD Block L2 Hf10] 2|5t 213 HZEE
= USE 1ME|0] U0{ L Gate Arrayet O{S
H|Z=6HH ERO|Y A[Z|0]M(Timming simulation)O|
HHCA| FesiCt

2. IHEZRF0f| &= XC6SLX9 O[=t?

AILZAXilin)te] FPGA Sprtan-6  AH/EO
U8, AH|8C| HAA|A-| Melst=s AAH|5|0]
LE2 AHIZOICE & 1371A] SR=E LA ACH
3840~147443 2A| AZ JAME|0] QCL HHEA|
LHR= 45nMe| ZJls2 CS &SZ0|HA
OIMISHA FPGAS| HIOIEE &A & == Wl =IRACE
S oM AHEQ| Spartan-3 AEECE SRMEI
2H[AH, S7tE 22| Aot LR Block Rame| 83,
I/O 74 37}, DSPEE, PCl Express, DDR SDRAM

memory controllers 7} U0 G 2 &2

end leddcd_arch.
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HRIZ 7HA[1L UCH, 7+ EESH O MO AIHEC A{-5H KLt Spartan-6 AIEL| LHE Z2M|M 7152 ARBSH SHE 71552

D2T0| 7tk 22| Z2AA L0 UM FPGAQ| MZ2 BES AAISIL ULt Ol2{et 1&g 3 7‘*°HI% 20| Sprtan-6

ABL| FPGAE &4, 7IAMIE, B2, LA S& ARESHE 0f2] AIE0 AR | UC}. o 2 |2l ASICS ChHAll &

T U 2R E2M0= Z1US B QICH Ol BOIA A—AXIlinX)ite| Spartan-64Z2| ZiZt2| £ & AMO|ZE =

—1|_IE

& XILINX Spartan-6 Family Overview

Spartan-6 FPGA Feature Summary
Table 1: Spartan-6 FPGA Feature Summary by Device

Locie Configurable Logic Blocks (CLBs) bspasat Block RAM Blocks cng ﬁ'trr' gﬁgr Endpolnt Maximum Total | Max
pevice alst) Siices® |Fiip-Fiops |Distributed | S7°25® | 15 kn® | nax (kb) ouret? M POl Express | Transceivers | Banks | 10
RAM (Kb)
XC6SLX4 3,840 600 4,800 75 8 12 216 2 0 0 0 4 132
XC6S8LX9 9,152 1,430 11,440 90 16 32 576 2 2 0 0 4 200
XC6S8LX25 24,051 3,758 30,064 229 38 52 936 2 2 0 0 4 266
XC6SLX45 43,661 6,822 54,576 401 58 116 2,088 4 2 0 0 4 358
XC6SLX75 74,637 | 11,662 93,296 692 132 172 3,096 6 4 0 0 6 408
XC68LX100 101,261 | 15,822 | 126,576 976 180 268 4,824 6 4 0 0 6 480
XC68LX150 147,443 | 23,038 | 184,304 1,355 180 268 4,824 6 4 0 0 6 576
XC6SLX25T 24,051 3,758 30,064 229 38 52 936 2 2 1 2 4 250
XC6SLX45T 43,661 6,822 54,576 401 58 116 2,088 4 2 1 4 4 296
XCBSLX75T 74,637 11,662 93,296 692 132 172 3,096 6 4 1 8 6 348
XC6SLX100T | 101,261 | 15,822 | 126,576 976 180 268 4,824 6 4 1 8 6 498
XC6SLX150T | 147,443 | 23,038 | 184,304 1,355 180 268 4,824 6 4 1 8 6 540
<" 1-3> Xilinxite| Sprtan-6 & Y EA

3. HAEEZA
AUZIAGEO| Spartan6 Family, XC6SLX9 FPGA L{2
9171e Y& ZE I MY TS 2 E TG AUz HASH 2
VecINT, VecAUXT, VecAUX2 0Of 3 7FA| FPGA 20| MY AlS
1MBits 0] USB S4I&EE A|S5h= USB Bride IC L2
o272 75t 4M Configuration Flash ROM L{Z&F
50Mhz QAIY|0[E, 24l A2|%|, IDLE LED L{Z
S2YA 2p A HUE(| 45~5V Q)5 Y 9 T

PTC FR7} LIZHE USB MY ARRA| QRS Tl EL} QP01 J1=0| 75, T Z|Cf 500mA 7HA|
USB HQUOE AL 7t

AP A FUE A0l USB & 0185t0f 2203 CI22E A LMY Jts

ISE Webpack Design SW 0f| L&E 2l AFE T 2(Chip Scope Pro)E 0|83l JTAG CIHA 75

2021 LK EMBEDDED I|0[A] 2




TITLE: Documents

LK Development Team

Revision
=
SPARTANG 7H&E 2= D4 '
Status Date K EMBEDDED
Doc Kenneth Lee
4.5~5V H# 213 2P F{4E Spartan6-XC6SLX9 50Mhz 2412{|0|E{
mini USB Con
for USB Com
1.2V, 2.5V, 3.3V Fxgh
EEC ]
for VccINT, VccAUX1, USB H 2HF Y| FUSE
VccAUX2
UART to USB Bridge IC
CP2102
PROM 4Mbit: Serial Flash
Memory &3 LED
FPGA %7| S3RE M¥
ZT{(PROM or JTAG)
v - Configuration ¥ JTAG
D207 2| AR|
Z274Y ChRRE/ C]H 7 6P H4E
<% 1-4> LK-FPGA-XC6 725 1
4. F|4E|HE
- 2x25 T 3o FHUE] T Y|
J4 J3
CON50A CON50A
10_1 1 2 102 RESET 1 2 10091
TO_: 37 410 4 10_90 3 4 10_89
o5 5] 6 106 TO_88 5 6 10387
o7 7] 8 1038 TO_86 7 8 1038
10_9 9| 10 T0_10 10_84 9 1070 _83
To_ir___ 11| 1210 12 10_82 1T 1210 81
To 13 13| 1410 14 T0_80 13 14 10_79
1015 15| 16 10_16 10_78 15 16 10 77
10_17 7] 18 10_18 10_76 17 18 10 75
T10_19 97| 20 10_20 10_74 19 20 10 73
I | 2210 _22 T0_72 21 221071
10_23 237 2410 _24 T0_70 23 24 T0_69
To0 25 25| 2610 26 TO_68 75 2610 67
To 27 27| 2810 28 10_66 27 2810 65
10_29 29 | 30 10 30 10_64 29 30 10 63
TO_31 | 3210 32 10_62 31 3210 61
T10_33 33 3410 _34 10_60 33 3410 59
10_35 35 | 36 10_36 10_58 35 36 10 57
TO037 37| 3810 38 T0_56 37 3810 55
TO_39 39| 40 10_40 10_54 39 40 1O 53
To a1t 41| 4210 42 10 52 4T 4210 51
TO0 43 43| 4710 _44 10_50 73 4410 49
10_45 45| 46 10_46 10_48 45 46 10_47
VDD_IN a7 48~ 3.3V_DVDD GND 47 | 48~ 1.2V DVDD
GND a9 GND 2.5V_DVDD_ 49 | 50 3.3V_DVDD

<3 1-5> @ 5]|(2.54mm Pitch) 7{4lEq

Configuration & JTAG F{4lE{ T HYZ|

2021 LKEMBEDDED
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5. FPGAZ=T2{Y

<02 1-7> FPGA ARLA(Xilinx) SHE #oj2 USB CI2ZEE 17t By

SRAM 7[dt 3|9ty O|22|2 LMEl FPGA| AREAEZt Verilog HDL 2! VHDLE A5t 51EQ)0] HEE T2 CIREE k=
II4S FPGA 7HES CHEt= Configuration0[2t1l St Configuration 212 JTAG 70|22 AFE5SH0{ PROMO]| Configuration
St7L} PROM 10| FPGAO]| 21 Configuration & 4= QUCt <O 1-7>2H ARAZHA 28 CRECE USB #H0|22 /2S00

510 FPGA %! PROM Configuration %! C|HZ 2= aligh 4~ QUL
Configuration %! C|HZ S22 It 1x6 T 3H H4|E
1 2 3 4 5 6
3.3V GND TCK TDO TDI ™S

<H 1-1> Configuration %! C|HHZ THHZ|

6. A= Dimension

61.030mm —— &

Luaww m W 5 ] “ws’s.
3 IR L R M
§8 -ppumMliat s
gi E@Eﬂg@;gﬂun l?';’ gg
%%I 11 IG@EEEEI és
§ I Ipmumms E5 §§
& 0o m m il o M ED oo
i 2 m N ==, g %
$8 nmomm e = E mmew &8
8¢ N = E Semeo  §§
63.500mm |8 & & = IR
§d 2 = = =moman 3§ §
é& T = = S el g
TRl -
§ § T E :;i ?
éé Y gidé
§§ spkempeopep® PR EE m#*ff
g § WWW.LKEMBEDDED.CO.KR E%@ g é
iF, IO eneeeees] ()

<J% 1-8> JHUDE o 24

2021 LK EMBEDDED 02| 4



TITLE: Documents

LK Development Team

Revision =
Status | Date SPARTANGHE=Z D4 | “gAK EMBEDDED
Doc Kenneth Lee
HE ArEHE

1. FPGAZ}0|E & JTAGL|H Mode
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H o = = T o = - =
Generate Programming File 2 CI222I510{ Bit T2 MASIC] Bit DY Md = O2HQt 20| Configure Target Device
L
ISE P . —
iE File Edit View Project Source Process Tools Window Layout Help BEER
|D,3Hu‘#| [¥ BB X|wa XY EEEEIPIOEE Y
Design =R Py E"D“f"g” il Ja top Project Status (11/03/2014 - 10:54:23) |«
View: " - " wl - [2] Summary
[ | View: © % Implementation Sirnulation 6 [ OB Properties Project File: | TEST xise Parser Errors: Mo Errors
& Hierarchy o - [2) Module Level Utilization Hudule top Ismplemenlatiun ’Eﬁugéammingd
= TEST e [E) Timing Constraints ame: tate: ile Generate
Q - €3 xcBslx9-2tqglad [%] --[2) Pinout Report Target »chslx3-2galdd «Errors: Mo Errors E
£ £ [, top (0_TESTw) = C|D(.k Report Device:
— % main - clk (clk xco) @ (@3 Static Timing Product ISE 14,7 « Warnings: 7 Warnings (1
&l 0ucf 43 =8 Erm%and Warnings Version: new
ey Parser Messages Desi B . . L
— gn Goal: |Balanced = Routing All Signals
o % iyntr;e:.\s MJssages A Results: gompéetely
ol ranslation Messages = outs
= ] Map Messages Design Hilinx Default « Timing All Constraints
it % Place and Route Messages Strategy: unlocked Constraints: |Met
Timing Messages Envi " ; g - —
nvironment: |Systern Settings « Final Timing |0 (Timing
% i‘lt\glen T‘ﬂemif: "y Score: 9 Beportd
mplementation Messages
- Detailed Reports
~B Synthes.\s Report Device Utilization Summary | -1
- [2] Translation Report . s = SR
B Mazp Report Slice Logic Wilization Used | Available | tHilization | Note{s
# | €2 Mo Processes fiunning [2) Place and Route Report | Y
% PE— i [2 Post-PAR Static Timing Report Mumber of Slice Registers a7 11.440 1%
l;t Dezlgn Utilties [} Power Report Mumber used as Flip Flaps a7
e User Constraints - [2] Bitgen Report - Mumber used as Latches 0
4| = P2 Synthesize - XST DES‘E; :mzfm:; - Murnber used as Latch—thrus 0
— Wiew RTL Schematic nable viessage Filtering
- Mumber used as AND/OR 1]
e Wiew Technology Schematic Optgaér%evzl%:r\]oitrgﬁc:r{ Conients lngics /
Check Syntax : %
Generate Post-Synthesis Simulation Model = [0 show Failing Constraints LU R LA 5,720 i
=S u_ﬁ Implement Design T [C] Show Warnings Murnber used as logic 131 5720 2%
& ~ ] Show Errors | Nurnber uging OF output 84
only
Murnber using OF output 29
only
2 Murnber using 05 and 06 18
- Blormbor nend ae BOR i
= Design Summary (Programming File Generated) ﬂJ
Console 08 X
- WARNING:ProjectMgmt - File H:/Product/LK/FPGA/LK-Xilinx-M/LOSIC/TEST/ic_test.bit is missing. -
I, WARNING:ProjectMgmc - File H:/Product/LK/FPGA/LK-Xilinx-M/LOSIC/TESI/io_test.bit is missing. e
==
4 1 +

2021 LKEMBEDDED 0|2 6
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OK HES Z=olLt

X File t e C Process Tool do L3 He =8 %]
D@ [snbxwal -, a3 2B 2o sR[rcP[Q
R : wOE x| e Des%‘ gl“’f;‘;z‘:”y & top Project Status (11/03/2014 - 10:54:23) =
|| View: © {8 Implementation ©) & Simulation 6 [ 108 Properties Project File: | TEST.xise Parser Errors: No Errors
& Hierarchy [E Module Level Utilization Module top Implementation Programming
& TEST © [ Timing Constraints Name: State: File Generated ||
| = £3 xcbslx9-2tqg144 %) [8) Pinout Report Target xcBslx9-2gg 144  Errors: No Errors 3
N & [Meh top (O_TESTV) [2) Clock Report Device:
— 4 main - clk (clk.xco) E @ static Tu_-mng Product ISE 14.7 « Warnings: 7 Warnings (1
2l 10.ucf 8 & Errors and Warnings Version: new)
P Parser Messages Desi 5 : >
L 3 gn Goal: |Balanced « Routing All Signals
o [2 Synthesis Messages = Results: Completely
2 == [2) Translation Messages Routed
. [E] Map Messages Design Xilink Default * Timing All Constraints
4 E] $_Iac_e 3';: Route Messages Strategy: {unlocked) Constraints: | Met
[lTimiog Messages Enui < Seftings « Final Timing |0 (Timing
r’ Warning Pp— l ﬂm_ﬂ_ Score: Report)
- ———
No iMPACT project file exists. Click OK to open iIMPACT. You will then need to —
{_L define a configuration chain, designate which device in that chain is the target |,f€ Utilization Summary l 1
. : : device, and then save the iIMPACT project file. Once this step is completed, i Used | Available | Utilization | Note(s
L € Running: Configure Device subsequent runs of the 'Configure Target Device' process can program the )
¢t [ processes: top target device witho i i GUL brs a7 11,440 1%
2 Design Utilties ([P Flops 8
=5 User Constraints (ftches 0
| = 84 Synthesize - xST F|M“““" T h-thrus 0
S View RTL Schemati G 5
m V::x Techn;|:gr;aslcchematic Optional Design Summary Contents “Mumber used as AND/OR i
82 Check syntax [F] Show Clock Report logics
®)  Generate Post-Synthesis Simulation Model g ::ow Se“:n.g Constralns Number of Slice LUTs 141 5.720 2%
& ¥4\ Implement Design ol Shgx E;O?S'ngs Nurnber used as logic 131 5,720 2%
g 8% I;z’:late : Number using O output 84
6 only
2.1\ Place & Route .
()_A Generate Pregramming File only Nurnber using 05 output 2
Confi Target Devi
é'i LI Eclerdes, SelIon cope Murnber using 05 and 06 18 -
&g Design z Design Summary (Programming File Generated) ﬂ_]
Console <08 X
<| i ] )
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Boundary Scan H|'=5 22/5HC}

-
13 ISE iIMPACT (P.20131013) - [Boundary Scan]

@ File Edit View Operations OCutput Debug Window Help EE"E
FECIEEE IR
PACT Flaws 08 X
I
-] SystemAL
e B File Formatter)
- [=] WebTalk Data
"
Right click to Add Device or Initialize JTAG chain
iMPACT Processes 08 X
Available Operations are
@ Boundary Scan
Console <08 X Errors 08 X
"

4 |ty

L

® Enors ‘_ﬁ Warnings|

[No Cable Connection [No File Open [ | |

2021 LKEMBEDDED
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Device Programming Properties 0f|A] Device1

(FPGA xc6six9)&

- & x

FEECIFEEE YRR T

IMPACT Flows

B 53 Boundary Scan
- [2) systemACE
+-[2] Create PROM File (PROM File Formatter)

xchslxd
bypass

@ Device Programming Propert

Category

IMPACT Processes

08 x

Available Operations are:

= Get Device ID

=p Get Device Signature/Usercode
=b Read Device Status

=b Read Device DNA

= Boundary-Scan

- Device 1 { FPGA xc6sh9 )

Property Name Value
Verify

Cancel

Apply Help

Identify Succeeded

Boundary Scan |

Console

<08 x

9 sec.
identifyMPM

Elapsed time =

f/ **%* BATCH CMD :
2:09:32

2:09:10

<

>

Console o Errors _ﬁ Warnings

Configuration | Platform Cable USB |S MHz ’— |usb—hs

2021 LKEMBEDDED

0|2 9
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Identify Succeeded HA|X|E IS}

% SE iIMPACT (P.28xd) - D:#ProductWFPGAWXilinx#LK-Xilinx-MXCEMLOSICWFlashTesttest.ipf - [Boundary Scan] — O x
File Edit Vie neratiof 0 t Debug Windo Help -8 %

DA ¥pEexuwx: [=O]rw8
IMPACT Flows +08x
53 Boundary Scan
~-[2] systemACE Iy
- [2] Create PROM File (PROM Filé’ Formatter)

xc6Bslxd

0 bypass

iIMPACT Processes +08x

Available Operations are:

= Get Device ID

=p Get Device Signature/Usercade
=» Read Device Status

=b Read Device DNA

Identify Succeeded

i) Boundary Scan |

Console +08 X

Elapsed time = @ sec. ~

J// ¥¥%* BATCH CMD : identifyMPM

2:89:32

2:09:10

v

< >

console @ Errors 1y Warnings

Configuration |Platform Cable USB |6 MHz |— |usb—hs

2021 LKEMBEDDED I0[2] 10
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Jjo =Zp|sts o = [ nele =
xc6slx9 FPGA 00|23 = H 22 o & Z2ME ZH0]| QU= Bit MAUS ==H2Lt
- [Boundary Scan] - ] X
- &8 X
iMPACT Flows
722 Boundary Scan
[2] systemACE
“--[2] Create PROM File (PROM File Formatter) oI
xchslx9
o bypass
X
T « FPGA » Xilinx » LK-Xilinx-M(XC8) » LOSIC » FlashTest v 0 FlashTest 244 »
T - M2 E ~ A e
Book t o os SH 2R Sa=
Document test_xdb 2021-02-05 2% 540 Tt 24
DsP  Test_All_Of 10.bit 2021-06-04 @3 11:27  BIT IH
Extend
FPGA
|
iMPACT Processes | Altera
Available Operations are: Power_Trigger_REV_1_ForAST
= Get Device |D -
= Get Device Signature/Usercor Xilinc
=% Read Device Status Error_mapping
=% Read Device DNA
LK-FPGA-XC3
~ < >
W FDiA VT2 FT
oY 0] (N): ~| | All Design Files (*bit *rbt *.nky -
Z71(0) 2
B Boundary Scan
Console +08x
Elapsed time = @ sec. ~
// #¥* BATCH CMD : identifyMPM
2:89:32
2:89:18

<

console @ Errors 1\ Warnings

Configuration | Platform Cable USB |6 MHz |— |u5b—hs

2021 LKEMBEDDED
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Bit IS S22 & Attach SPI or BPI PROM 0|57+ ELCL O No HHES S2ISHC,
WP GARXlinxALK-Xilinx-M(XCEI#LOSICitFlashTestWtestipf - [Boundary Scan] — O X

t View C ons Output | Hel - =] =
FEGCIEEEE T
IMPACT Flows + O & X/ |Right click device to select operations
‘=4 Boundary Scan
- [5) SystemACE
“-[2] Create PROM File (PROM File Formatter) ol
xchslxd
™o test_all_of_io...
IMPACT Processes <08 x % Attach SPI or BPI PROM X
Available Operations are: . . .
= Get Davice 1D { This device supports attached Flash PROMs. ) )
- . ?
= Get Device Signature/Usercode Do you want to attach an SPI or BPI PROM to this device?
=b Read Device Status
| ] [y
=b Read Device DNA
B Boundary Scan
Console 08 X
______________________________________________________________________ P
2:09:32
2:09:10
v
< >
Console @ Errors 1y Warnings
Configuration | Platform Cable USB |6 MHz ’7 |u5b-hs

2021 LKEMBEDDED I0J2] 12
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IMPACT Processes Z{0{|A| Program SH&HEE G225}

5 1SE IMPACT (P.28xd) - D#ProductWFPGAWXIlinx#LK-Xilinx-M(XCERLOSIC¥FlashTest#testipf - [Boundary Scan]

Fle Edit View Operations Output Debug Window Help

- 8 x

DPE[YpEexuwx: 2[mo[sN

IMPACT Flows 07 x
‘22 Boundary Scan

~[2) SystemACE

“[Z] Create PROM File (PROM File Formatter) ol —.

TD

iMPACT Processes 08 x

wallable Uperations are:

i S

= Get Device Signature/Usercode
=% Read Device Status

=% One Step SVF

= One Step XSVF

=% Read Device DNA

*cBslxd
test_all_of io...

Boundary Scan

Console

08 X

>

Console @ Errors 1\ Warnings

Configuration |Platform Cable USB ‘6 MHz ’— ‘usb-hs

2021 LKEMBEDDED
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Program S{AES G2 3245101 T2 121 AfEj20] £3 Of2f J21A2 Program Succeeded HAR7} LIEFHIC
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