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Cunctema Ha KpuUcTani Ha OCHOBI
npouecopHoro Aapa MicroBlaze

e Orsi/1 iCHyHOUMX TEXHOJIOTIM MO0y J0BU CUCTEM Ha
IHTEerpajibHUX CXeMax;

e OCHOBHI NNporpaMHi 3aco6¥ po3pOOKHU anapaTHOI i
[IPOrpaMHoOIl YaCTUH IJIAaTPOPMHU SoC;

e ApXiTeKTYpHIi 0COOGJMBOCTI IIPOLLECOPHOTO SApa
MicroBlaze;

e MapumpyT nNpoeKTyBaHHA SoC;
e ONTHUMi30BaHUH AJITOPUTM 0O0UYHCJIEHHS FFT;
e TecTyBaHHSI CIPOEKTOBAHOI NJIATQOPMH.




OrnAapg iCHYIYMX TEXHONOTIN NObyA0BU
CUCTEM Ha IHTerpasibHUX cxemax

-Cuctemu Ha 6a3i “po3cunHoi’ yoriku (MIC)
- BIC:
- 3 PIKCOBAHOK CTPYKTYPOIO
(MiKponpoiecopHu)
- CneniastizoBaHi iHTerpaJsibHi cxeMmu (ASIC)

- Cucremu Ha KpuctaJi Ha 6asi [TJIIC (FPGA,
CPLD)




[TpOeKTyBaHHA CUCTEM HA KPUCTaNi — HOBWUIN eTan B
3aCTOCYBaHHI Cy4aCHUX TEXHOJIOTIN NPOEKTYBAHHA

AnapatHa
YacTHHaA

Po3po6HUK

[IporpamHa
YacTUHaA

Cucrema

™




- Po3pagHicTb IMHU
naHux 32 oit

- Po3paaHicTh IMHU
aapecy 32 6iT

- KisibkicTb perictpis
3arajJibHOr0
NpU3Ha4YeHHA

32 Wt

- KiZIbKiCcTb TaKTiB Ha
BUKOHAaHHA OJIHIEL
KOMaHau 2 TaKTH

- Tun apxiTektypu
RISC

- MakcumanibHa
TaKTOBa YacToTa
poboTHu aapa
200 MTI',

- KizibKicTb KOMaH[,
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Xilinx Platform Studio

Q Xilinx Platform Studio (E IEEE !EEEE SE Eimject\ﬁ’t embprocessor\fft_embprocessor.xmp - [SMM

System Assembly b Eile Edit View PmJect Hardware Debug Window Help
DAEF L[ 4PEX®loa|d@Rem s
VieW: Project «+08x g| Bus Interfaces | Ports | Addresses ‘
Platform Instance Base Name  Base Address High Address Size Bus Interface(s Bus Name Lock
POBHO,Z[iJI a,ﬂpeCHOFO & Project Files Bl microblaze_0's Address ...
s . ~ MHS File: fft_embprocessormhs - dimb_cntlr C_BASEADDR 0x00000000 0x0000FFFF 64K ¥ [SLMB dimb 0
IIPpOCTOPY IaM ATl - UCF File: datafft embprocessoruct ~ilmb_cntlr C_BASEADDR 0x00000000  Ox0000FFFF 64K | sLmB iimb O
& Elf Files Ethernet MAC C_BASEADDR 0x81000000 0xB100FFFF 64K ~|SPLB mb_plb ]
= Project Options Push_Buttons_4Bits C_BASEADDR 0x81400000 0xB140FFFF 64K ~|SPLB mb_plb ]
- Device: xcbslx1bcsg324-2 - LEDs_4Bits C_BASEADDR 0x81420000 0xB8142FFFF 64K ~|SPLB mb_plb D
~Netlist: SubModule ~GPIO_HDR. C_BASEADDR 0x81440000 O0xB144FFFF 64K ~|SPLB mb_plb ]
- Implementation: Project Navigator - DIP_Switches_4Bits C_BASEADDR 0x81460000 0xB146FFFF 64K ~|SPLB mb_plb D
~HDL: vhdl ~[IC_EEPROM C_BASEADDR 0x81600000 0xB160FFFF 64K ¥ |SPLB mb_plb ]
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Xilinx Platform Studio
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ISE Project Navigator
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Software Development Kit

CTBOpeHHA

IpOrpamMHOro

IPOEKTY

File Edit Source Refactor Navigate Search Run Project Xilinx Tools Window Help
BrHEe s 0 igR @@ -6y R 8  $-0 & @y Puam d-f-eoroy m [Ecces |
[# Project Explorer 32 = 6| (G systemaml i@, system.mss W SZour @Ma) 0O
5 } AR
2 fft_project u B
* * |
# Binaries / _FFT / . o
void ££t(/*int N,double (*x)[2],double (*qg)[2]*/) -
i @l Includes ( e u
& Debug /* Declare a pointer to scratch space. */ o
(= src //double (*¥X)[2]:// = malloc{2 * N * sizeof (double)); o
¢ fftcompute.c ¥¥ = malloc(2 * N * sizeof (float)); L E
[5 platform_configh /* Calculate FFT by a recursion. */ #
& platform.c fft_rec(/*N, 0, 1, %, q, X&*/); E M
[ platformh if (sw?pstatzzl) i
B Iscriptid swappointer=q; H
{#: ft_project_bsp_0 q=XK: =
2 hw_platform_0 XX=swappointer; t
[ system.xml swapstat=0; £+
} H
/* Free memory. */ °
} free(X¥X): ]
L]
/* FET recursion */ @
void £ft rec(/*int N, int offset, int delta, L]
double (*x)[2], double (*g)[2], double (*XX)[2]*/) L)
{ L]
//int N2 = N/2; /* half the number of points in FFT */ °
//int k; /* generic index */ o -
[ Float ca an: /% rnsine and sine %/ invswapstat : int ~
<
[20 Problems | ) Tasks | & Console &~ = Prupenieﬂ@Terminaﬂ 4G BRIt Errgy=0
C-Build [fft_project]
ELF file : fft_project.elf i
elfcheck passed.
Finished building: fft project.elf.elfcheck
o* Writable Smart Insert 457:2




Software Development Kit

3aBaHTaXeHHA
KOoHOirypaninHux
dailiB HA KpUcTasl

Program FPGA
Specify the bitstream and the ELF files that reside in BRAM memory

Hardware Specification: Di\work)ise\080611\diplomproject\fft_embprocesson\SDK\SDK_Exportihw_platform_0\system.xml

Bitstream: D:\work\ise\DBDﬁll\diplomproject\ﬂ"t_embprocessor_top.bit Browse..
BMM File: D:\work\ise\080611\diplomproject\edkBmmpFile_bd.bmm Browse..

Processar ELF File to Initialize in Block RAM
microblaze_0 bootloop -

@ I

Program I [ Cancel




Software Development Kit

HanaromxeHHs
HpOFpaMHOFO Eile Edit Source Refactor Navigate Search Run Project Xilinx Tools Window Help
|
. S = y X - - - - 0y - 5« - v >
npoeKTy (Debugging) o Gl B 2@ #-0-a- &y Brg-eo (B Demg) B¢/
%% Debug & % et e ] @ 3. % % |1 P 7 = O)/®-Variables 5 . % Breakpaints| [ XMD Console| i1l Registers| =k Modules| -8
$ fft_project.elf [Xilinx C/C++ ELF] SEICIN T N
& XMD Target Debug Agent (08.06.11 21:46) (Suspended) Name Value i
o Thread [0] (Suspended) oR t 00
= 2 mainfft]) fitcompute.c:284 0x880012a4 @ x (0x00000000
= 1 main() fftcompute.c:74 0x880001cc = x[0] 0x00000000
1 mb-gdb (08.06.11 21:46) = x[0][0] -4,6759396E-10
] Diworkyise\080611\diplomproject\fft_embprocessor\SDK\SDK_Export\fft_project\Deb. 6= w1011 -3.2424977F-5 T
«| i | K ¢
3 systemaxml m system.mss Wﬁj W = B (8= Outlin Disassembly =B
if (N != 2) /% Perform recursive step. */ - Enter location here  « | &1 f[E] ™
{ . ¥ 880012a4: addik r3, r0, 8 // 0x8 < vector si»
/* calculate two (N/2)-point DFT's. */ 88001228 - imm -30720 - -
N=N/2; delta = 2*delta; 880012ac:  swi r3, r0, -29932
fft rec(/*N2, offset, 2%delta, x, XX, gq*/); 880012b0: imm -30720
delta = delta/Z;| 580012b4:  lwi r3, r0, -29932
offset = ‘:ffsetﬂieltai §80012b8:  addik rl8, r0, 1 /0=l <
delta = 2*delta; 880012bc: cmp rl8, r3, rls
fft rec(/*N2, offset+delta, 2*delta, x, XX, gq*/); 880012¢0: bgei rlg, 92 // BBOO13
delta = delta/2; 880012c4:  imm -30720
Offfet = offset-delta; 580012c8:  lwi r3, r0, -29932
N=2 T: 880012cc:  imm -30720 =
N2Z=2¥N2; 580012d0:  swi r3, r0, -29892
if (swapstat==1); §80012d4:  bri 32 // 880012£4
{ . 880012d8: imm -30720 i
swappointer=qg; - AmAAa A Gt 4 n Anmnn
. 3 < | 1 | »
& Console % ElTaskﬂ@Terminaﬂ& Problemﬂo Executables] i Memury] %% BEEEH By 5y-0
fft_project.elf [Xilinx C/C++ ELF] D:Awork\ise\080611\diplompraoject\fft_embprocessor\SDK\SDK_Export\fft_project\Debug\fft_project.elf (08.06.11 21:46) [Console not connected to process stdio]
Process STDIO not connected to console. -

If you'd like to see UART output in this console, please modify STDIC settings in the Run/Debug configuration.

q 2
o° Writable Smart Insert 190:23




MapuwpyT npoeKkTyBaHHA SOC

HanaromxeHH4
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3aBaHTaKeHHs KOHQiryparii FPGA




OnTumizoBaHUM anroputm obumcneHHa FFT

r : 1
CtaHpapTHaA cxema 06uncneHHsn OnTumisoBaHa cxema
FFT peanbHOro curHany obuuncneHHa FFT peanbHoro
CUrHany
BIKHO — =
Re*(Ni2-1 Re*(N/2-
laput Buf | L—b_m*(m-n put Buf el_b—'” (N2-)
el xo 0 Tﬂ_'m
X(1) 0 L X2) i(;) F [
AL | — |
X(N-é) HactorHa obnacts XN 4) - YacrorHa o6acts
— g i X(N-1)
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TecTyBaHHA CNPOEKTOBAHOI

naatTopmm

MicroBlaze: hardware platform
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LabVIEW

TecTyBaHHA CNPOEKTOBaHOI NN1aTGOPMMU Y NaKeTI
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