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Hugposa cxemomexHuka, cney. KCT, ®KCY, 2012-2013 yuy.200.

Mpouecop PicoBlaze. ApxuteKtypa, UHCTPYKUUN. U3non3BaHe Npu nsrpakaaHe
Ha npoekTu B cpepga Xilinx ISE WebPack

OCHOBHM XapaKTepPUCTUKU — NPeaUMCTBa, OrpaHUYeHuUs

L ctpykTypa ot TMNa “soft core” /cell-level HDL description/ 3a usnonssaHe
(snaraHe) B Xilinx ynnose;

U npoeKkTnpaH c HaANYHUTE PECcyPCU OT YMMNa U C BL3IMOMKHOCT 33 U3MN0JI3BAHE
eAHOBpPeMeHHO C OCTaHanuTte CTPyKTypu oT FPGA;

1 3aema camo okosio 200 normyecku knetkn (noa 10% ot pecypcuTe Ha
Han-mankua 35100 ymn ot dammnmsaTta Spartan3E);

[ orpaHnyeHn Bb3MoXKHOCTM 3a 06paboTKa ¢ BUcoKa ckopocT (low speed
performance);

U c npunoxkeHue ocHoBHO 3a |/O onepaunu 1 ynpasieHne Ha HEKPUTUYHU MO
OTHOLLEHWE Ha bbp3oJeiicTBME NPUNOIKEHUA.

Bcsika MHCTPYKLUMS CE U3Mb/IHABA B PAMKUTE Ha 2 MALLUMHHU LIMKbAA — T.e. Npu
CLK=100MHz = 50 mun. nHctpykumm/cek (50 MIPS);
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061K XapaKTepUCTUKM Ha npouecopa:

» 8-6UTOBA AbAMKUHA HA AAHHUTE;

» AJTY c pnarose camo 3a NpeHocC U Hyna (carry, zero);

> 16 bpoa 8-6MTOBU pernctpm c obLo NpegHasHaAYEHUE;

» 64 6aiiTa namet 3a gaHHU (data RAM);

» afpec Ha MHCTpYKUuuTe — 10 6uta (T.€. nporpama ¢ Ao 1024 NHCTPYKUUN);
» Ob/IKUHA Ha MHCTPYKUMKUTE — 18 buTa;

» cTeK ¢ AbnboumnHa 31 aymu;

» 256 BXOAHM N 256 U3XOAHM NOPTAa;

» 610K 3a ynpaB/aeHne Ha NpPeKbCBaHMATA.

¢ 2 UMKbBANA 33 U3MbAHEHUE HA UHCTPYKLIUA;

*¢* 5 UMKb/a 3a 06paboTKa Ha NpeKkbcBaHe.
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MopaynHa HDL opranmnsauus (asa top-level moaynn)
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+* BxoaHO/"3X04HW CUrHaU 3a npouecopa:

- clk — cuctemen TakTOB CUrHan;

- reset — HynnpaHe/Hau.ycTaHOBABaHE;

- address (10 6uTa) — agpec Kbm nameTTa 3a UHCTPYKUMK (a0 1K 6ainTta);

- instruction (18 6uta) — UHCTPYKUMA;

- port_id (8 6uta) — agpec Ha I/O nopT (npu YyeteHe/3anuc oT nepnd.yCTPOINCTBA);
- in_port (8 61Ta) — BXOAHM AaHHW OT nepudepHM yCTPOICTBa;

- read_strobe - ctpo6 3a BxogHUTe onepaumu;

- out_port — nsxoagHn gaHHM KbM nepndepHU YyCTPOMCTBA;

- write_strobe — ctpo6 3a nsxogHuTe onepauuu;

- interrupt — 3asBka 3a npekbceaHe ot |/O ycTPOICTBO;

- interrupt_ack — notebpxaeHune 3a 06paboTka Ha npekbcBaHe KbM 1/O ycTpoiicTBO.
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O BbTpellHa apxuteKkTypa:
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MporpameH moaen
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peructpmu c obwo npegH. RAM 3a gaHHM namert 3a UHCTPYKLUU CTeK dnarose
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Lugposa cxemomexHuka, cney. KCT, ®KCY, 2012-2013 yuy.200.

Mpouecop PicoBlaze. ApxuteKkTtypa, MHCTPYKUUU. U3non3BaHe npu
usrpaxXgaHe Ha npoektu B cpeaa Xilinx ISE WebPack

=" Tun

=" Tun

= Tun

=" Tun

=" Tun

0606weH popmart Ha MHCTPYKUUUTE Ha Npouecopa

“Pecucmuvp-pecucmuvp”:
“Pecucmuvp-KoHcmaHma”:
“EQuHuYeH pecucmuvp”:
“C eQuHu4eH aopec”:

“C Hynee onepaHO”:

KOM sX,sY /sX €< sX KOM sY/
KON sX,KK /sX < sX KOM KK/
KON sX /sX €< KON sX/

KON AAA

Kon
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Habop MHCTpYKUMK Ha npouecopa (BMaoBe, CUHTAKCUC)

= aputmeTnuHun: add sX,sY /sX € sX +sY/; add sx,KK /sX € sX + KK/
addcy sX,sY /sX < sX +sY + c¢/; addcy sX,KK /sX € sX + KK + ¢/

>> aHa/IoTM4YHO — KoMaHau sub, subcy

" IOrMYECKMU: and sX,sY /sX € sX and sY/; and sx,KK /sX € sX and KK/

>> aHaJ1I0TMYHO — KOMaHAWM Or, Xor

= 32 cpaBHeHue: compare sX,sY; compare sX,KK
N TECTOBM (npu sX=sY z<'1’; npnsY>sXc<’'1’)
test sX,sY; test sX,KK;
(t&<sXandsY; nput=0z<"1")
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= 33 npemecTBaHe / poTupaHe
(4 3a npemecTBaHe HanABo, 4 3a HAAACHO, 2 3a poTUpPaHe):

sl0 sX /npemectBa sX 1 6uT Hanaso, T.e. sX(0)<’'0’, c € sX(7)/
sll sX /npemectBa sX 1 6uT Hansso, T.e.sX(0)<’'1", ¢ € sX(7)/

sIx sX /npemectBa sX 1 6uT HanABo, 3ana3sa sX(0), c € sX(7)/
sla sX /npemectBa sX 1 6uT Hanaso, sX(0)&<'c’, c < sX(7)/

>> aHaNormM4yHo — KomaHgu: sr0 sX, srl sX, srx sX, sra sX (3a HagAcHO)

rl sX /poTtupa perncrbpa sX c 1 6ut B naso/
rr sX /potupa peructbpa sX c 1 6ut B gscHO/

C4_7654321O4J

L76543210_,c

10
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Habop MHCTpYKUMK Ha npouecopa (BMaoBe, CUHTAKCUC)

" 33 NpemecTBaHe Ha AaHHU. Buaose:
O Mexdy peaucmpu - UHCTpyKuum load;

o Mmexoy peaucmdvp u namem 3a 0aHHuU (data RAM) - nuctpykumm fetch, store;
o mexdy peaucmdvp u I/0O nopm - NHCTPYKLUUM input, output.

Npumepu: load sX,sY /sX&sY/
fetch sX,sY /sX<RAM[sY]/
store sX,sY /RAM([sY] < sX/
input sX,sY /port_id<sY; sX<in_port/ asmepH. in sX,sY
output sX,sY /port_id<sY; out_port&sX/ aamepH. out sX,sY
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Habop UHCTPYKUMK Ha npouecopa (BMAOBE, CUHTAKCUC)

= 32 KOHTPOAN U3NbJ/IHEHUETO Ha Nporpamara.
YnpaBnaBa ce NPUHYAUTENHO CTOMHOCTTA HA PC (B npoTtnBeH cnyyan PC=PC+1):

jump AAA  /PCEAAA/
jump c,AAA /PC&AAA/
jump nc,AAA /PCEAAA/
jump z,AAA /PCEAAA/
jump nz,AAA /PC&AAA/

call — usnpawa PC Ha KOHKpeTeH agpec 3a 06paboTKa Ha npoueaypa:

call AAA

call c,AAA
call nc,AAA
call z,AAA
call nz,AAA

>> AHanornmdyHu npoueaypu 3a return. Bpovua PC Ha agpec +1 oT npeaxoaHus, CbXxpaHeH B CTeKa.
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Habop uHCTpYKUMK Ha npouecopa (BMAOBE, CUHTAKCKUC)

" 33 06paboTKa Ha NpPeKbCBaHUA:

3a pasnunKa ot jump u call/return — naBaT oT BbHLIHA 3aABKa (request).

Mpu ToBa NporpaMHuaT bpoady ce 3apexkaa c PCE3FF (BekTop 3a o6paboTKa Ha
NPeKbCBaHMA).

returni disable (reti disable™)
returni enable (reti enable®)

disable interrupt (dint”)
enable interrupt (eint”)

* UHCcTpyKuumM 3a acembnepa Ha Mediatronix.
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] AupekTsu Ha npouecopa:

He ca yacm om Habopa UHCMpyKyuu.

Llen — pa “Hakapat” npouecopa Aa U3NbaHKU cneunduyHu onepauunm (aeduHupaHe Ha
KOHCTaHTa, pe3epBMpaHe Ha MACTO 3a AaHHMU).

[punoxceHue — npu uszepaxoaHe Ko0a HA rnpospamamada.

= Nnpektnsu 3a acembnepa KCPSM3 (Ha Xilinx):

o address XXX
O hamereg s3, <ume>

o constant KR, <nme>
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org
[Mpumep: org S3FF
equ
lMpumepu: pro_d equ s3
res_temp equ 256/15
dsin, dsout, dsio
lMpumep: keyboard dsin SOE

vhdl
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Mpouec Ha n3rpa)kaaHe Ha NPoeKTu ¢ usnonssaHe Ha PicoBlaze (Design Flow)

Pa3denaHe Ha npoekma
software/hardware partition

Pa3spaboTKa Ha /\ PaspaboTKa Ha codpTyepHo-
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FPGA uun




