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Abstract: Nowadays, with the development of digital technology in which electronic circuits are
integrated with millions of logic gates in a chip with very high speed and diverse functions, calculating
and designing this system is difficult, so it is necessary to use software to simulate. One of the software
used is ISE Xilinx, which has the ability to design, simulate and perform digital circuit optimization in an
intuitive way. Based on that, this article researches and surveys the parallel to serial data converter on

Xilinx ISE software.
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1. Pat van dé

B chuyén ddi dir liéu song song thanh ndi tiép
la mot loai g dung ctia thanh ghi dich, né dong vai
tro cuc ki quan trong trong viéc luu trir, tinh toan sb
hoc va logic. Chang han trong cac bd vi xir li, may
tinh déu c6 céu tao cac thanh ghi dich; trong vi didu
khién (8051) ciing ¢ cac ghi dich lam nhiéu chirc
ndng hay nhu trong nhan chia..v.v. N6 la mach duoc
1ap ra bang chudi cac flip-flop kiéu D dong b, co két
ndi xac dinh dé sau mdi nhip clock thi mang bit nhé
dich chuyén.

VHDL (Very High Speed Intergrated Circuit
Hardware Description Language) ngdn nglt mo ta
phin cimg cho cic mach tich hop téc do rat cao.
VHDL duogc phat trién dung cho chuong trinh
VHSIC (Very High Speed Intergrated Circuit), muc
tiéu cua viéc phat trién VHDL 1a c6 dugc mot ngdn
ngit md ta phan cing tiéu chuan va thong nhat cho
phép phat trién thir nghiém cac hé thdng sé nhanh
hon ciing nhu cho phép d& dang dua cac hé thong d6
vao tng dung trong thuc té.

Qua nghién clru va phan tich thi tac gia dua ra
phuong an khao sat bo chuyén d6i dir liéu song song
sang ndi tiép bang phan mém mo phong ISE Xilinx.
2. N§i dung nghién ctru
2.1. T 5ng quan vé thanh ghi dich
2.1.1. Cdu triic thanh ghi dich
Thanh ghi dich hay Shift Register (SR) 1a mach duoc
1ap ra bang chudi cac flip-flop kiéu D ddng bg, co
két ndi xac dinh dé sau mdi nhip clock thi mang bit
nhé dich chuyén. Chudi cac flip-flop kiéu D dong
bd chia sé chung xung nhip clock, trong d6 ngd ra

cua flip-flop nay dugc két ndi téi ngd vao dir liéu
cua flip-flop ké tiép trong chudi. Két qua 13 tai mbi
khi clock ¢ ngd vao nhip thay ddi, mang bit nhd
trong mach dich mdt budc, dir liéu & ngd vao ngd
vao dit li¢u (Data In) dugc dich vao mang, con dir
liéu cubi cung thi dich ra.

S B

| |
Dataln o0———{p ¢ g}——o—p & g}

| |
o s o0 ¢ af

P r op- b gpe@ b g op- g
| [ [ |
Clock 0—@ . .
Hinh 2.1. Cdu triic thanh ghi dich sir dung 4 Flip -
Flop

Mot cach tdng quat thi thanh ghi dich 1a da chiéu,
dir lidu tir flip-flop bén trong c6 thé dugc iy ra &
dang song song néu bé tri chan nbi khi ché tao IC.
Cho nén né ¢6 thé cau hinh 1a:

- Dang ‘serial-in, parallel-out’ (SIPO) hodc Ia
‘parallel-in, serial-out’ (PISO).

- Hudng dich trai sang phai hoac ngugc lai.

- Néi vong: Noi 16i ra Q4 hodc Q4 vé Data In
dé tao ra thanh ghi dich vong(circular shift register),
con goi 1a mach dém vong (Ring counter).

2.1.2. Mét 56 IC ghi dich

Thanh ghi dich dugc tich hop san cac FF va da
nbi sin nhiéu dudng mach bén trong; ngudi sir dung
chi con phai 1am mot sb duong ndi bén ngoai diéu
khién cac ngd cho phép thoéi. Cac SR ciing dugc tich
hop sén cac chirc nang nhu vira ¢6 thé dich trai dich
phai vira vao ndi tiép vira nap song song. O déy la
mot s6 IC ghi dich hay duoc dung nhu bang sau:
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Mot 56 loai IC ghi dich théng dung
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2.2. Ngon ngii mo ta phc”in cirng Verilog va cong cu
lap trinh ISE

7494

4 bit vao song song, noi tiép; ra noi ticp

7495/LS95

bit, vao song song/nbi tiép; ra song song;
dich chuyén trai phai

7495/LS96

5 bit, vao nbi tiép/song song; ra song song
ndi tiep

74164/LS164

8 bit vao song song ra nbi tiép

74165/LS765

8 bit, vao song song/ndi tiép; ra ndi tiép
bo tuc

74166/LS166

8 bit; vao song song/ndi tiép; ra ndi tiép; co
the nap dong bo

74194/LS194

4 bit vao song song/néi tiép; ra song song;
nap dong bo dich chuyen trai phai

74195/LS195

4 bit, vao song/ndi tiép; ra song song; ting
dau vao ¢ JK

74295/LS295

Tuong tu nhu IC 74194/LS194 nhung ra 3
trang thai

74395/LS295

4 bit vao song song; ra song song 3 trang
thai

74LS671/672

4 bit c6 thém chdt

74LS673/674

16 bit

2.1.3. Mt 56 1ing dung co ban thanh ghi dich

- Luu trir va dich chuyén dit liéu: day 1a tng dung
co ban va pho bién nhit cta no, néu ghi dich n bit s&
cho phép luu trit dugc n bit dit li€éu mdt thoi gian ma
chirmg nao mach con duoc cap dién. Hay noi cach
khac dir liéu khi dich chuyén da dugc tri hodn mot
khoang thoi gian, né tuy thudc vao: sb bit ¢6 thé ghi
dich (s6 ting FF cau tao nén ghi dich) va tan s6 xung
dong ho.

- Tao ki ty hay tao dang song diéu khién: c6 thé
nap vao ghi dich bang phuong phép ndi tiép hay song
song, mOt ma nhi phan ctia mot chirnao do (A, B, ...)
hay mot dang song nao do. Sau d6 néu ta ndi ngd ra
nbi tiép cua ghi dich vong tro lai ngd vao ndi tiép thi
khi c6 xung ck cac bit s& dich chuyén vong quanh
theo toc d6 ctia ddng hd. Ta c6 thé thay ddi dang song
bang cach thay d6i ma sé nhi phan nap cho ghi dich,
va thay di tan s6 xung kich ck dugc cap tir mach dao
dong ngoai tr 0 dén 200MHz tuy loai mach ghi dich.

- Chuyén d6i dir lidu ndi tiép sang song song
va nguoc lai: Cac may tinh hay cac bd vi xt li khi
giao tiép voi nhau hay vai cac thiét bi ngoai thuong
trao doi dir liéu dang ndi tiép khi giita chung c6 mot
khoang cach kha xa. Ngoai cach dung cac bo don
kénh tach kénh & 2 dau truyén thi ghi dich ciing c6
thé dwoc ding. Cac ghi dich chuyén song song sang
ndi tiép s& thay thé cho mach don kénh va cac ghi
dich chuyén ndi tiép sang song song s& thay thé cho
mach tach kénh. Bén canh ghi dich, cling can phéi
¢6 cac mach khac dé dong bo, chong nhleu 10 sai..
nham thyc hién qua trinh truyén ndi tiép hiéu qua.

Hinh 2.2. Giao dién phan mém ISE

Pé 1ap trinh mé phong cong chuyén ddi trong
bao cao st dung cong cu lap trinh ISE (Interrative
Softwave Engineering). Hé théng phan mém ISE cua
Xilinx 12 mot mdi truong thiét ké tich hop bao gdm
thiét ké chuong trinh, mé phong va thuc hién cac
thiét ké trén cac giao dién ciia phan mém. ISE c6 thé
tham gia vao viéc diéu khién moi giai doan trong quy
trinh thiét ké. Thong qua giao dién cta ISE, nguoi
dung c6 thé can thiép vao cac thiét ké va sir dung cac
cong cu thuc hién thiét ké. Ngoai ra nguoi dung con
¢6 thé can thiép vao cac file hay tai liéu co lién quan
dén project dang thiét ké.

Céc chuong trinh viét trén nén tang ISE duoc viét
bang ngon ngir 1ap trinh Verilog, Verilog 1a ngdn ngit
mo ta phan cung (Hardware Descrlptlon Language)
ducc sir dung trong viéc thiét ké cac hé thong sd, cac
IC s (Mach tich hop).

2.3. Xdy dung so dé trén nén ting ISE Xilinx
2.3.1. So do khoi ciia bg chuyén doi song song thanh
noi tiép.
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Hinh 2.3. B chuyén song song thanh néi tiép.

Trong do:

+d(7:0) 1a vector dit liéu dé giri di

+ dout la dau ra thuc té.

+ clk: Dau vao cia xung clock

+ load: Pau vao xac nhin

Vector d dugc luu trir dong bo trong thanh ghi
dich reg, khi load ¢ trang thai cao thi dir liéu duoc
nap vao thanh ghi dich theo thu ty bit MSB 1a bit
gan dau ra nhat, va dau ra 1a d(7). Mdi khi load tra
lai “0” thi bit tiép theo duoc xuét hién tai dau ra cua
mdi suon duong ciia xung ddng ho. Sau khi tat ca 8
bit dugc gui di, du ra tré lai mac thép cho dén lan
chuyén ddi tiép theo
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2.3.2. Code mé ta mach dién

Library ieee;

use ieee. Std_logic 1164.all;

Entity bochuyendoidulieu is

Port (d:in std logic vector (7 downto 0);
CIk, load: std _logic;
dout : out std logic);

End bochuyendoidulieu;

Architecture Behavioral of bochuyendoidulieu is

Signal reg: std logic_vector (7 downto 0);
Begin
PROCESS (clk)
Begin
IF (clk’Event and clk="1") then
IF (load="1") then reg <=d;
Else reg <=reg(6 downto 0) & ‘0’;
End IF;
End IF;
End PROCESS;

dout <= reg(7);

End Behavioral,

So 46 mach dién

Mmux_reg[6]_d[7]_mux_0_OUT1

r—_—

Mmux_reg[6] _d[7]_mux_0_OUT1

Hinh 2.4: So d6 mach chuyén dit liéu song song
thanh noi tiep
2.4. Két qud mé phong tin hig¢u

1)1)1)1) 1111 000

Hinh 2.5. Hinh anh mé phéng tin hiéu bo chuyén div
liéu song song thanh noi tiep
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Hinh 2.6. M6 phong toan bé tin hiéu qua tung
giai doan
Trong qua trinh m6 phong thanh gh1 dich Chuyen
d6i dir liéu tir song song sang ndi tiép, cac thong s6
thay d6i cta tin hiéu dugc trinh bay nhu bang 2.2.
Badng 2. 2: Két qua mo phong tin hiéu dwoc liét ké
ra sau khi mo phong

d clk load dout
10101010 1 1 1
11110000 1 0 0
01010101 1 1 0
00110011 1 0 1
00001111 1 1 0
11111111 1 0 0

3. Két luan

Bai bao da trinh bay mot ung dung cua thanh ghi
dich va cong cu hd tro phat trién trén nén ting ISE
Xilinx trong thiét ké va thuc hién mé ta mach dién
va m6 phong tin hiéu cua cong chuyén doi dir liéu
song song sang n6i tlep Trong bai bao nay, quy trinh
dong thiét ké va kiém tra trén phan mém, phan cimg
(software hardware co design) cho cac Ung dung
trong thiét ké va mo phong mach sb tuong d6i hoan
chinh.

Huéng nghién ctu tiép theo 1a ung dung cong
nghé FPGA d¢ thiét ké va xu 1y tin hiéu trong cac hé
thong khac nhau.
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