Panepist h́mio Kr h́thV HU-225 Tmh́ma Epist h́mhVUpologist ẃn Ánoixh 2000 HU-225: Orgánwsh Upologist ẃn 2000-03-30 - bdomáda 9 D. Pneumatik átoV full ádio 9

5h Seir á Ask h́sewn Ekmáqhsh upos únolou thV glẃssaV Verilog

(HDL - Glẃssa Perigraf h́VHardware) kai tou Prosomoiwt h́ Veriwell

Proqesm ía éwVParaskeu h́ 14 April íou (bdomáda 10)

ALLA *DEN* creiazetai na thn parad ẃsete

Sthn áskhsh aut h́ qa máqete éna mikró upos únolo thV glẃssaV ‘‘Verilog’’, pou eínai h ḿia ap ó tiV dúo dhmofil éstereV (pagkosm íwV) glẃsseV perigraf h́Vhardware (Hardware Description Languages - HDL) (h állh eínai h ‘‘VHDL’’). Qa máqete móno éna méroV twn entol ẃn giá thn perigraf h́ thV sundesmolog íaV twn kuklwm átwn (structural modeling), kai óci entol éVgiá perigraf h́ transistors h́ giá perigraf h́ sumperifor áV se yhl ó epípedo (behavioral modeling). EpíshV qa máqete merikéVentol éVgiá thn paroc h́ eis ódwn sto kúklwmá saV kai giá thn parakolo úqhsh twn exódwn tou , prokeim énou na el égcete th swst h́ leitourg ía tou kat á thn prosomo´iwsh .

Thn prosomo´iwsh qa thn kánete me ton prosomoiwt h́ ‘‘Veriwell’’ thV etaire íaV Wellspring. (H dhmósia diaq ésimh ékdosh tou prosomoiwt h́ auto ú thn opoía écoume epitr épei thn prosomo´iwsh susthm átwn meǵeqouV mécri 1000 gramméVmóno). O prosomoiwt h́Veínai tou túpou event-driven, dhlad h́ (epan -) upolog ízei th (néa) timh́ thV exódou enóVstoice íou ópote (kai mónon ópote ) all ázei ḿia ap ó tiVeis ódouVtou stoice íou auto ú.

Giá na máqete ta parap ánw qa perigr áyte se Verilog to mikró kuklwmat áki thV 3hVseir áVask h́sewn :

delay=2ns mux: ACC ALUout instr

op sel imm ALUin

memData mda

Align

f = 50 MHz delay=4ns (comb. logic)

ALU: delay=10ns registers: setup=2ns, hold=0, out.del.max=2ns

Gráyte thn perigraf h́ saV s ’ éna arce ío, p.c. to "askisi5.v", to opoío qa eínai per´ipou wVexh́V:

‘define WORD_WIDTH16 ‘define CLK_PERIOD 30

module askisi6; // Declarations: (single-line comments start with // ) reg clk, sel; reg [‘WORD_WIDTH-1 : 0] memdata, instr; wire [‘WORD_WIDTH-1 : 0] mda, imm, ALUin, ALUout, ACC; reg [2:0] op;

2

Panep.Kr h́thV- HU-225,Án.00- full ádio9

// Module instances

Reg #(‘WORD_WIDTH) r_imm(imm, instr, clk);

Reg #(‘WORD_WIDTH) r_ACC(ACC, ALUout, clk);

Align #(‘WORD_WIDTH) align_1(mda, memdata);

Mux2 #(‘WORD_WIDTH) m_1(ALUin, imm, mda, sel);

Alu #(‘WORD_WIDTH) alu_1(ALUout, ALUin, ACC, op);

initial begin // clock generator clk=0;

forever #(‘CLK_PERIOD/2) clk=~clk; end // initializations, stimulus, etc. -- these are only examples --

// you will need to provide more!...

initial begin

// specify which nodes to monitor:

$monitor("t=%d: mda=%b, ALUout=%b", $time, mda, ALUout);

// initialize registers:

instr= 0;

op= 3’b111;

// provide stimulus at later times:

#5 memdata = 16’b0111_0101_0011_0000;

#(‘CLK_PERIOD) memdata=0; op=0;

#(‘CLK_PERIOD) instr=10;

$display("Example of message: at time %d, imm=%b", $time, imm);

// tell when to stop:

#(‘CLK_PERIOD) $stop; end endmodule

Sth sun éceia , metafr áste kai prosomoi ẃste thn perigraf h́ saV wVexh́V:

veriwell ~hy225/veriwell/lib/ask5_lib.v askisi5.v

Profan ẃVqa creiaste í na epekte ínete ton parap ánw kẃdika , na diorq ẃsete tuc ón scediastik á sf álmata , kai na dẃsete periss ótereV eis ódouV gia élegco tou kukl ẃmatoV. Gia na deíte ti pr áxeiV kánei h ALU kai to kúklwma Align, deíte ton kẃdika thV biblioq h́khV.

Periss ótereV plhrofor íeVgiá th Verilog kai ton prosomoiwt h́ qa bre´ite sto egceir ídio pou qa saV moiraste í (h́ pou mporeíte na bre´ite sthn Istosel ída tou maqh́matoV) kai sta mérh ópou aut ó parap émpei. Edẃ qa dẃsoume móno ta exh́Vl íga sc ólia .

Oi kómboi "reg" eínai eísodoi tou kukl ẃmatoV, kai krat áne thn timh́ pou touV dídetai mécri na touV doqeí néa timh́. Oi kómboi "wire" apotelo ún exódouV kuklwm átwn kai pa írnoun thn timh́ pou touV dínoun aut á ta kukl ẃmata , ópote touV thn dínoun .

H biblioq h́kh pou saV dídetai giá aut h́ thn áskhsh peri écei 4 modules: akmopurod óthto katacwrht h́

(Reg), éna module "Align" pou apl á all ázei th qésh merikẃn bits, éna polupl ékth 2-se -1 (Mux2), kai ḿia ALU

(Alu). Ta modules thV biblioq h́khV eínai parametrik á: h pr ẃth par ámetroV touV eínai to pl h́qoV twn bits touV.

Eidiká giá ton katacwrht h́ (Reg), h deúterh par ámetroV eínai to output-delay enẃ gia apl óthta qa agnoh́soume to set-up time. Oi pórteV twn modules thV biblioq h́khV eínai : pr ẃth h éxodoV, metá oi eísodoi dedoménwn, téloV h eísodoV rologio ú h́ el égcou.

Panep.Krh́thV- HU-225,Án.00- full ádio9

3

Sto "initial block" (p.c. bl . to teleuta ío tétoio block), to "#n" shma ínei kaqust érhsh . O prosomoiwt h́Vsto cr óno 0 na ektele í tiV entol éVth ḿia metá thn állh , all á móliV sunant á to pr ẃto #5 periménei 5 monádeV cr ónou, kai sth sun éceia ektele í to "memdata=...". Metá, periménei álleV CLK_PERIOD monádeVcr ónou, ki étsi ston cr óno 5+30=35 ektele í to epómeno"memdata=..." kai "op=0".