PE THI CUOI KY HQC KY 1, 2012-2013

‘E:K Ngay 22/12/2012 - Lép Cao hoc K2012
MBoén thi: THIET KE ASIC VA LOI IP Thoi gian: 120 phiit
SV: MSSV:

Sinh vién dwoc phép tham khdo tai liéu;
Sinh vién khong dwoc phép sivr dung mdy vi tinh, laptop

Sinh vién 1am bai vao dé thi
De thi co 8 trang

Bai 1: (1.5d¢) a) Hay 4p dung Coding Guideline cho thiét ké IP vao doan code Verilog sau:
b) Hay liét ké cac Guideline di ap dung duogc.

Code chua dp dung Guideline Code dp dung Guideline

module LCD_Controller (
//Host Side

iDATA,IRS,

Start,oDone,
CLK,RST_N,

//LCD Interface
LCD_DATA,

LCD_RW,

LCD_EN,

LCD_RS);

//Host Side

input  [7:0] iDATA,;
input  iRS,Start;

input  CLK,RST_N;
output reg oDone;

//LCD Interface

output [7:0] LCD_DATA;
output reg LCD_EN;
output LCD_RW;
output LCD_RS;
//nternal Register

reg [4:0] Cont;

reg [1:0] ST;

reg preStart,mStart;

s
//Only write to LCD, bypass iRS to LCD_RS
assign LCD_DATA = iDATA;
assign LCD_RW =

1'b0;
assign LCD_RS =

iRS;
s

always @ (posedge CLK or negedge RST_N)
begin
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if(IRST_N)

begin

oDone <= 1'b0;
LCD_EN <=
prestart <= 1'b0;
mStart <= 1'b0;
Cont <= 0;

ST <= 0;

end

else

begin

1'b0;

i Input Start Detect ///////
preStart<= Start;
if({ preStart,Start}==2'b01)

1; /IWait Setup
<= 1'bl;
<= 2;

if(Cont<16) //Clock divide

Cont+1;

begin
mStart <= 1'bl;
oDone <= 1'b0;
end
I
if(mStart)
begin
case(ST)
0: ST <=
1: begin
LCD_EN
ST
end
2: begin
Cont <=
else
ST
end
3: begin
LCD_EN
mStart <=
oDone <=
Cont <=
ST
end
endcase
end
end
end
endmodule
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Liét k& cic Guideline di 4p dung dugc

Bai 2: (2d) Hay vé& céc cong logic sau bang stick diagram sir dung cong nghé CMOS

4-input NAND 4-input NOR

3-input AND 3-input OR

Bai 3: (1d) a) Hiy v& layout cong NOR 3 ngd vio, va ghi chi kich thudc cdc bé day cua wires
b) Cho biét dién tich ctia cong NOR 3 ngd vao
(Chu y: khoang cdch cdc chdm 1a bang 1 A)
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Bai 4: (1d) V& so d0 transistor-level sir dung cong logic CMOS cho cdc ham sau:

a) Y=(A+B).(C+D) b) Y=4.(B.C +D)
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Bai 5: (1.5d) Cho so do thiét ké sau:
Top_system.v

CLK
CLK_EN - Filter_bank1.v |— Alpha.v
Data_in IZZ'\V FFT.v Rate.v > Data_out
Filter_bank2.v — Beta.v

N 6

a) Viét script cho Synopsys Design Compiler c6 tén 1a “my_constraints” dé tao cic constraints sau:
[J Maximum operating clock 150MHz
0 Clock latency 1ns
[J Clk_en delay 1ns
[J Reset delay Ins
[ Input delay Sns
[J Output delay Sns
[J Fanout S for all outputs
[J Capacitive Load 0.1 pF
[0 Maximum transition 1.0
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b) Viét script bién dich thiét ké theo top-down strategy theo yéu ciu sau
-Str dung lai script my_constraint
-Ungroup cho bd Filter_bank1 va Filter_bank2
-Ap dung high-effort cho 1énh compile

Bai 6: (1d) Viét testbench cho unsigned 8-bit Subtractor
A I
Yéu cau:
— Tao 10 dit liéu ngd vao A, B ngiu nhién Subtractor E{> L) S
— MO ta “golden response” B =&t » B
— Dénh gid ddp tmg bang thong bdo PASS hodc FAIL (borrow flag)

— Hién thi thdng bao “Start Simulation”, “End Simulation”,
“CASE 1 PASS”, hoac “CASE 1 FAIL”, ...

— Xuat ra file bdo cdo c6 tén “sim_report.log”
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Bai 7: (1d) V& Binary Decision Diagram (BDD) cho ham sau:
f=a’bcd’ + abc'd’

a’bed’ abc’d’
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Bai 8: (1d) Téi uu thiét ké sau sir dung cdc k¥ thut:
-Chia sé tai nguyén, chia s¢ biéu thirc chung
-Thay d6i, sap xép todn tir
-Téi uu biéu thie logic

A—l

X0 Mul > s

X1 —— Add —» F1 F1
g )

X2 Mul s~

X3 ——» — F2

X4 — ] sub —» F2

X5 Mul >

Thiét ké t8i uu

Department of Electronics Lecturer

Dr. Hoang Trang Dr. Truong Quang Vinh
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