DAL HOC SU PHAM KY THUAT PE THI CUOI KY HQC KY 1 NAM HOQC 15-16
THANH PHO HO CHI MINH Moén: thiét ké vi mach véi HDL
KHOA })IEN _PIEN TU Ma moén hoc: DSIC330563
N AN T Dé s6/Ma dé: 01 Dé thi c6 2 trang.
BO MON: PTCN Thoi gian: 90 phit.
Khong dugc phép su dung tai licu.

Cau 1:  Sinhvién chi duwoc chon lam 2 trong 5 cau sau ddy: (3d)

a.

Hay mo ta mach chuyén doi tir s6 nhi phan 16 bits thanh ma Gray 16 bits va nguoc lai sir dung
VHDL. Mach ¢6 ngd vao A 16 bits, ngd ra Q 16 bits, va 1 ngd diéu khién M 1 bit. Khi M = <0
mach chuyén tir ma nhi phan sang ma Gray. Khi M = ‘1> mach chuyén tir md Gray sang mi
nhi phan. (1.5d)

Hay thiét ké va mo ta bang VHDL mach nhan c¢6 2 ngd vao A, B 8 bits va ngd ra Q 16 bits.
(1.58)

Hay v& mach dém 1én dong bo 2 bits st dung 2 flip-flop T va mot sé cong logic can thiét, sau
d6 mé ta mach dém nay bang VHDL. Mach dém nay cé cac ngd vao: CK (canh 1én), Reset va
Enable tich cuc mirc cao. (1.5d)

Hay mo ta mach tim gia tri nhd nhét va 16n nhat trong 5 giatria,b,c,d, e béng VHDL str dung
hinh thirc m6 t&a PROCESS. Mach c¢6 cac ngd vao 64 bits (a, b, c, d, €) va cac ngd ra 64 bits
q_min, q_max dé chira gia tri nho nhit va 16n nhét. (1.5d)

Hay thiét ké va mo ta VHDL mach dém vong 8 bits ¢ chiéu thay d6i dugc. Mach ¢6 cac ngd
vao CK tac dong canh Xuéng, Reset va Enable tich cuc mirc thép, va Direction. Khi Direction
= ‘0" hodc ‘1’ thi dit liéu 8 bits ( gdm MOT bit ‘1° va BAY bit ‘0’) trong mg duogc xoay trai
hodc xoay phai. (1.5d)

**¥Lipy y: Sinh vién phdi viét day di nhitng thanh phan ciia mét tdp tin VHDL cho timg cdu tra 10i.
Cdu 2: Cho mot mach ALU don gian c6 chuc nang dugec md ta nhu bang trang thai sau day: (3d)

CTRL(1:0) | Q(63:0)
00 A+B
01 C+D
10 A—B
11 cC-D

Trong do: CTRL(1:0) 1a ngd vao diéu khién c6 2 bits; Q(63:0) 1a ngd ra; A, B, C, D 1a cac ngo vao ) hang
ciia ALU déu c6 64 bits.
a. Hiy mod ta mach ALU nay bang VHDL sao cho chi dung HAI mach cong, va HAI mach trir. V&
lai so dd khai niém da mo ta. (1d)
b. Hay vé lai so dd khai niém & cau a. sao cho chi dung MOT mach cong. Mo ta lai so dd khai niém
nay bang VHDL. (1d)
c. Tinh toan tai nguyén va thoi gian tré cho timg mach duoc thiét ké & cau a va cau b, sau d6 rit ra
két luan vé do toi wu ctia mach & cau b. aa)
Cadu 3: Sinh vién chi dwoc chon lam 1 trong 2 cau sau ddy: (3d)
a. Hay thiét ké mach dém BCD (gid tri dém chi bao gom cdc gid tri tir 0 dén 9) c6 so d6 khdi va bang
trang thai nhu hinh vé bén dudi:

—CK

—E

—R

BCDCounter R|E| L [CK|UD| QOUT,y
P L{-]0 0000
MAX —— oo 0 - 0 0UT.
011 0 0 Q. OoUT,+1
011 0 Q.0UT, -1
011 1 Q_IN

—L

——UD

—

IN(3:0) Q_OUT(3:0) ——

- MO0 ta mach dém trén bang VHDL st dung c4u trac tuan ty 3 thanh phan (mach t6 hop ngd vao,
mach c@p nhat trang thai flip-flop D, va mach t6 hop ngd ra); (2d)
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- V& so d0 khai niém ciia chuong trinh VHDL vira viét; (0.5d)
- M6 rong bd dém c6 thém chan ngd ra MAX. MAX chi bang “1” khi ngd ra Q_OUT dat gia tri cuc
dai. (0.5d)

b. Hay thiét ké mach dém dén giao thong co 2 try, mdi tru c6 3 dén 1a Xanh, Vang, va Po; Co6 kha ning
chon ché dd hoat dong béng cong tdc. Ché do hoat dong tha nhét 13 hoat dong binh thuong, ché 6 thu
2 1a chi sang dén vang ¢ cd 2 tru. Khi hai tru dén hoat dong binh thuong, thi thoi gian sdng dén Xanh
1a 20s, thoi gian sang dén Vang 1a 5s, va thoi gian sang dén Do 1a 25s. So d6 khoi va bang trang thai
duoc cho nhu bén dudi:

TRAFFICLIGHTS | R |CK | E | MODE | Hoat dong
——joK X1 1 |- - - Xanh 1, 36 2
_ s v O] 1T |0]- Ngo ra khong thay doi
I 0| T |1]0 Dén hoat dong binh thuong
) \)Z o O] 1T |1]1 Hai tru chi sang dén vang
Yéu cau:

- Thiét ké mo hinh mdy trang thai mé ta hoat dong hé thong theo bang trang thai trén; (1d)
- V&m0 hinh mach tuén tu 3 thanh phﬁn cua mod hinh may trang thai vira thiét ké; ad)
- MO0 ta lai m6 hinh mach tuan tu vira thiét ké bang VHDL. (1d)
Ciu 4: Sinh vién chi duoc phép str dung tiéng Anh dé tra 10i cau hoi sau day. (1d)
Write down the brief comparisons of Signals, Variables, and Constants in VHDL.

“*Bing dit ligu vé tai nguyén va thoi gian tré cho ¢ bing bén duwdi.

Width VHDL operator
nand Xor >a >g = +1, +14 +a +q4 mux

Area (gate count)

8 8 22 25 68 26 27 33 51 118 21
16 16 44 52 102 51 55 73 101 265 42
32 32 85 105 211 102 113 153 203 437 85
64 64 171 212 398 204 227 313 405 755 171

Delay (ns)

8 0.1 0.4 4.0 19 1.0 24 1.5 42 3.2 0.3
16 0.1 0.4 8.6 3.7 1.7 5.5 3.3 8.2 5.5 0.3
32 0.1 c4 17.6 6.7 1.8 11.6 7.5 162 11.1 0.3
64 0.1 04 357 143 22 240 157 322 229 03

Cdn bé coi thi khéng dwge gidi thich dé thi, cho dé thi vao tii bai thi dé cham bai,

Chuan dau ra cia hoc phan (vé kién thirc) Noi dung kiém tra
[G 1.2]: C6 kha nang tinh toan cac van dé vé thoi gian Cau 2

[G 2.1]: C6 kha nang phén tich chia sé toan tir Cau 2, Cau3

[G 2.2]: C6 kha nang phan biét mach dong bo va khong dong bo Cau 1

[G 3.3]: Poc hiéu va trinh bay y tudng bang tiéng Anh. Cau 4

[G 4.1]: C6 kha nang phén tich tinh toan hi¢u suat va cai tién Cau 2

[G 4.2]: C6 kha nang thiét ké mach tuan tu: mach dém Cau 3

Tp. H6 Chi Minh, ngay 15 thang 12 ndm 2015
Thong qua by moén
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