D6 4n Thi€t k& mach Trang 1

PHAN I: GIGI THIEU SO 90 KHOI VA
NGUYEN LY HOAT DONG

I. S¢ d6 khdi co ban mach phan tich phd 4m tan:
1. So dd khdi:

Ngi vao | Boloctinl [—p )
Boloctin2 |—p| Mach ,
| VU-LED i | Hién thi
I—y Boloctinn —p (nmach) |

Sd db khdi co ban clia mach phan tich phd 4m tin

2. Nguyén ly hoat dong:

Tin hiéu tif ngd vao dugc dua vao tirng bd loc tan. Bo loc tin dung loai mach
loc tich cuc dii thong. Mach chi d€ cho cdc tin hiéu trong mot dai tin qui dinh di
qua va loc bd cdc thanh phan khic. C6 thé dung transistor k&t hdp véi cic tu dién
va dién trd d€ hinh thanh nén mach loc tich cuc hoic ding cic OP-AMP két hop
vdi cdc linh kién thu dong bén ngoai d€ c6 mach loc tich cuc. S& mach loc cang
nhiéu thi bd phan tich phd tin cang c6 do phin gidi tAn s6 cang cao, dudc thé hién
trong chi tiéu cha't lugng ctia mach cao hon.

Mach VU-LED dung d€ hién thi mdc bién do cia tin hiéu sau khi qua bd loc
tan. Mach nay c6 thé dung linh kién r&i hoic ding cdc IC chuyén dung. Cic dudng
ra cang nhiéu thi mach c6 dd phan gidi bién d6 cang 16n.

Trong so do trén ta thAy mdi bd loc tan cidn c6 mdt mach VU-LED cho viéc
hién thi, cing nhi€u bd loc tin (d6 phan gidi tAn s cia mach cang cao) thi cang
duing nhiéu mach VU-LED. Piéu nay sé& giy cho mach sy k&t ndi phitc tap.
Pé€ khic phuc nhugc di€m clia s6 @6 trén ta xét nhitng cdi ti€n trong so dd khdi sau:
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I1. S¢ d6 khdi mach phén tich phd 4m tan dung hi€n thi dang quét (multiplex):
1. S¢ d6 khdi:

~ s n A —
Nga vao Bo loc tan 1
gayv 0 10 —»
Chuyén
Bo loc tdn2 |—p mach Mach Ma tran
: diénti¥ [y VU-LED | | hién thi
|_> Boloctinn —p ——»
Mach dao Mach dé€m '
dong —» & giai ma Mach thiic

So dd kh&i ciia mach phan tich phd 4m tin dung hién thi dang quét

2. Nguyén ly hoat dong:

SO @b nay thé hién vu di€m 13 chi ding mdt mach VU-LED bat k€ s6 lugng
mach loc 12 bao nhiéu, s6 dudng ndi diy ra mach hién thi ciing don gidn hon do
viéc st dung ma tran hién thi 12 sy k&t hop giita hang va cot. S& lugng cot tudng
tng vdi sd lugng mach loc tin, con s6 hang chinh 1a s lugng dau ra cia mach VU-
LED.

So db nay ciing bao gdm n bd loc tin, cdc ngd ra cla cdc bd loc tan dugc dua
vao bo chuyén mach, tai tirng thai diém chuyén mach chi cho tin hiéu cia mdt bd
loc tdn ra ma thoi. Piéu khi€n bd chuyén mach dudc thyc hién bdi mach d€m &
gidi ma, tin hiéu xung clock cia mach dao ddng dua vao mach d€m & gidi ma, s6
ngd ra cia mach dém & gidi ma twong tng 1a n. Ngo ra ctia mach dém & gidi ma
ciing ddng thdi dudc dua d€n mach thic d€ quét cac cot. N&u tan sd xung clock du
nhanh thi mit ta s& bi danh lira cho cdm gidc dong thdi cdc cot déu sang nhung thuc
ra tai mot thdi di€m thi chi c6 mot cot sdng.
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PHAN II: CAC MACH LOC

I. Giéi thiéu cac mach loc:

Thudng trong cdc thi€t bi dién hodc dién ti can chin hodc cin cho qua nhitng
tan sd ndo d6 ngudi ta thudng dung bd loc tan sd. Trudc kia né dude dung chii y&u
bing nhitng phan ti dién cdm L va dién dung C. Ngay nay IC khué&ch dai thuit
todn (OP AMP) c6 kich thudc nhd, cé nhiéu dic tinh wu viét, gid thanh ha, tinh todn
thi€'t k&€ don gidn nén dugc wa chudng dé€ dung cic bd loc tich cuc RC.

C6 nhiéu loai mach loc tich cuc khdc nhau ching han nhu mach Butterworth
va Chebyshev. Trudc khi xét d&€n cdc bd loc ta can xét d&€n bic clia bd loc. Bic clia
bo loc xdc dinh do doc dudng cdt. S6 bac cang cao, dudng cit cang doc. Bac loc
gia ting theo 6dB/oct. Mach loc tich cuc don gidn nhat 1a mach loc bac nhit véi do
ddc 1a 6db/oct. Cac mach loc tich cuc cao cip hon cé thé c¢6 bac cao hon, vi du mot
bd loc bic hai c6 d6 doc dudng cit 1a 12dB/oct. Phan duéi, do yéu ciu clia dé tai,
trinh bay chd y&u vé mach loc ddi thong. Sau day 1a giSi thiéu cdc loai mach loc:

1. Mach loc thong thap:

Mach loc Butterworth dudc thi€t k& d€ c6 ddp wng bién tin phing trong dai
thong va cé dic tinh dudng cong tron tru. Hinh dudi trinh bay bi€u db ddp tng tan
s6 cia mot mach loc Butterworth bac nhat dién hinh.

Fc

(tan so cit)
Bién d6

Tan s6
Mot loai phd bi€n khic cia ddp wng loc dudc thé hién bdi mach loc
Chebyshev. Bi€u @6 ddp tng bién tan clia mdt mach loc thong thap Chebyshev
dugc trinh bay § hinh dudi.

Fc

N
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Pdp ng bién tin ctia mach loc khong phing & tdn s6 thap hon tin s& cit nhu
trong bo loc Butterworth. Trong bd loc Chebyshev, c6 mot sy gidm vé bién do &
phia trudc tan s6 cit va bién do lai ting trd lai trudc khi dudng suy gidm bit diu.
Thuan 1¢i chl y&u cida mach loc Chebyshev 1a ¢6 dic tinh dudng suy gidm ri't ddc.

Cédc mach dién thuc sy cua mach loc Butterworth va Chebyshev thudng thi
kh4 giong nhau. Thong thudng, sy khic biét duy nhat trong hai mach loc 1a gid tri
cac linh kién thuc sy dugc st dung.

2. Mach lgc thong cao:

Vé mit chifc ning, mdt mach loc thong cao déng vai trd ddi 1ap véi mot mach
loc thong thip. N&u bd qua dudng cong suy gidm, nhitng cdi dugc cho qua bdi
mach loc thong thdp sé bi chin lai bdi mach loc thong cao va ngudc lai. C4c mach
loc tich cyc thdng cao kh4 giéng cidc mach loc tich cuc thong thap. ngoai trir vi tri
cia mot so linh kién bi thay ddi. Ciing gidng nhu mach loc tich cuc thong thiap, mot
mach loc tich cuyc thong cao cling c6 cd ddp tng Butterworth 1in ddp tdng
Chebyshev dudc trinh bay dudi day.

Fc Fc

Bi chdn

Bi chdn Cho qua

3. Mach loc dai thong:

N6i chung cdc mach loc dai thdng phiic tap hon nhiéu so v6i cdc mach loc
thong thap va thong cao. Theo mdt mit ndo d6, cdc mach loc thong thap va thong
cao ciing 12 mot loai mach loc ddi thong. Trong mdt mach loc thong thip, tin s
cit dusi 1a mot diém tudng tugng nim dudi OHz. P&i véi mach loc thong cao, tan
sO cit trén dudc xdc dinh bdi ddp ng tAn sd clia OP-AMP (hay cdc linh kién tich
cuc khéc) dugce dung trong mach loc.

Mot mach loc dai thong c6 thé dugc tao ra bing cich mic ndi ti€p mach loc
thong thap va mach loc thong cao. Cdc mach loc ddi thong phifc tap hon vi ¢
nhiéu thong sd hon va vi th€ linh hoat hon. Céc thong s& bao gdm nhu: dd 1di (K),
bac loc (n), tin s& trung tAm (Fc), va bing thong (BW) ngoai ra con c6 mdt thong
sO nita 12 hé s& phadm chat Q, dudc suy ra tir Fc va BW.
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F, F. F,
4. Mach loc dai chin:

Mdt mach loc ddi chin cho hiu hét moi tin s6 di qua né ngoai trir nhitng tin
s6 nim trong mdt khodng dugc xdc dinh (thudng 12 hep). Cdc mach loc dai chin
thudng dugc ding dé€ loai bd nhitng thanh phan tin s6 khong mong mudn. Céc tin
s6 cao hon va thdp hon ddi chin déu dugc mach loc dai chin cho qua dé dang.
Trong dd thi ddp tng bién tin ta thay c6 mot 16 hong hay 16m xudng vi th€ mach
nay thudng dudc goi la mach loc Notch.

—

Fi F. Fy

I1. Chi ti€'t vé mach loc dai thong:
Mach loc ddi thong co bidn dugc minh hoa bén dudi:

R1

Input R2

So @6 nguyén ly ctia mot mach loc ddi thong co bin

Mach nay c6 thé dudc thi€t k& d€ cho d6 1di tir thap tdi trung binh va gid tri Q
c6 thé cao t6i 20, gia tri thap hon clia Q c6 thé dugc chon lya bing cich dung cic
gid tri linh ki€n thich hgp.
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Trong mach chon C; = C, = C dé€ dé tinh todn. Céc thong s& cho trudc 13 tin
s6 trung tAm (Fc), o 10i (K) va Q. Trong hau hét cic trudng hgp, gid tri Q c6 thé
dugc suy ra tir tin sd trung tAm va bing thong ciia bo loc dai thong.

FC
BW

Q:

Vi cdc thong s6 cho trudce, ta c6 cic cong thifc dé tinh Ry, R, va Rj:

__Q
Rk
R, = Q
* (2pF.c(2Q- K))
_ 2
"~ @r0)
Do 1gi dugc xdc dinh bing ti s6 gitta R; va Rj:
K= &
2R,

Mot han ché€ quan trong cho mach nay 1a né€u c6é do 1di (K) cao thi Q ciing
phai cao. Khong thé thi€t k& mach loc v6i d6 1di cao va Q thap bdi vi gid tri cia R
s& am. Trong mach, bac loc dugc xdc dinh béi gid tri Q. Gid tri Q cang cao, dudng
cit cang ddc.

Khi cho truée C, Ry, Ry, Rs, ¢6 thé tinh dudc:

- _ 1 [R+R
¢ 2pC\|R.R,R,

Q = pFc.C.R,.
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PHAN IlI: CAC MACH VU-LED

I. Cac mach VU-LED dung linh kién roi:

1. Mach dung transistor:

Mach VU-LED dung transistor

Trong so do trén, Q; va Q. tao thanh bd khuéch dai hai tang. Khi & ddu vao
khong c6 tin hiéu, Q, hiu nhu déng (trang thdi nay dudc x4c dinh bdi bi€n trd Ry),
dd sut dp trén R, nhd, khong di mG Q, bdi vy trén cuc C cia Q, khdng c¢6 dong
ra, cdc LED tit.

Khi c¢6 dién 4p duong dit & ddu vao, Q, md, dién 4p vao cang 16n, Q, md
cang nhiéu. Do d6 Q, cling m§ va c6 dong dién ra & cuc C. Dong dién ndy cang 16n
khi dién 4p dau vao cang manh. Khi c6 dong dién thi cic LED lan lugt sdng, bit
dau tir LED cudi cuing (LED;)

Khi c6 dong dién tir cuc C cia Q, thi dong dién nay hau nhu hoan toan di qua
Ry> va LED; va tao nén sut dp trén doan nay (tai anod LEDg so v6i mass). V&1 mot
dong dién xdc dinh LED; sdng va dién dp sut trén né khoang 1,8 , 2V. Trong qua
trinh dong dién ting 1én, dién 4p nay khong ddi. Mot cach khac LED; déng vai trd
ctia mot 6n 4p. Nhung dong dién ting din dé€n viéc ting dién 4p tai anod LED;.
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Khi dién 4p nay dat gia tri bing tdng dién 4p sut trén LED; va diode md Dg (0,7V)
trc 1a khodng 2,5 , 2,7V thi LEDg phét sdng. LED;s sé& sdng ti€p theo khi dong cuc
C cia Q, ti€p tuc ting, khi ma dién 4p tai anod LEDs dat d€n gid tri biing tong dién
4p sut trén LED dang sdng va cic diode m& Ds, Dg. Tém lai LED ti€p theo chi sdng
khi ting dién dp anod cta ching (so v6i mass) 1én khodng 0,7V so véGi dién dp trén
anod cta LED truéc d6. Khi dong dién ra trén cyc C clia Q, gidm thi cac LED tdt
theo thit ty tif trén xudéng dudi.

D6 tuyén tinh cia LED chi bdo phu thudc vap viéc chon lya chinh xdc cic
dién tr6 R; | R, cling nhu cdc tham s§ gidng nhau cla cdc LED. Mach nay khdng
chi 1am viéc dugc v6i ngudn tin hiéu dién dp khong ddi & dau vao ma con véi
nguodn tin hiéu 12 4m tan. Trong trudng hdp nay, mach chi 1am viéc vdi cdc nita chu
ki duong cua tin hiéu.

2. Mach dung cac OP-AMP:

L
200K

—
L
200K

—
L
280K

1K2 LEDS uz2B

—
I
280K

—
I
200K

uz2D

LED1@

200K

[]

Input <B-10U)

1M

{1
/ 1M

-~

Mach chi thi mic dién ap
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Trong mach, cic diu vao khong ddo di dugc ndi vao mach phan 4p d€ 1dy
mic dién 4p miu, trong khi d6 dién 4p tin hiéu vao cuing lic § cdc dau vao dio.
Mach so 4p s€ so sdnh cdc mic di€n dp vao va lam sdng cdc LED tudng tng.

I1. Giéi thiéu cac IC VU-LED chuyén dung:
1. AN 6884:

AN 6884 13 loai IC VU-LED c¢6 9 chan, hién thi dang vach. Cdc chian déu
dudc dit & mot bén. IC nay c¢6 5 dudng ra, dong ra c6 tinh hing. Pién 4p ngudn
nudi V. = 3,5 , 16V, cong suit tiéu tdn cuc dai Ppp., = 1100mW, dong cung cip
I, = 18mA, dong ra I, = 15mA, nhiét d§ hoat déng T,, = -20 , 75°C. Tin hiéu vao
truc ti€p c6 thé 1a DC hoic AC.

So @6 chan cia AN 6884:

AN 6884

1 2 3 45 6 7 89
oo

Chdc ning cdc chian nhu sau:
-Céacchan 1, 2, 3,4, 6 1a cdc dudng ra.
- Chan 5 ndi mass, chin 9 ndi v6i ngudn +Vee.
- Chan 8 1ay tin hiéu vao.
- Chan 7 mic bd loc 1y tan thip R va C.
Mach tng dung AN 6884:

AN6884 IC1

Vcce
- N ™ | v v N o o j'
Cc2
a Einput

02
03
04
GND
05
RIP
IN
ucc

N[ o « 0| =

ol al o o | —

P Yy P! 2.2u
AINAINAINA rd J .
S o

Sd dd VU LED AN6884
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2. LM 3914:

LM 3914 12 mot IC don khdi c6 thé diéu khié€n hién thi 10 LED chuyén bi€n
theo mot dién 4p vao tuong ty. Hién thi ciia né 1a tuyén tinh va né c6 mot chan cho
phép chon phuong thiic hién thi bing di€m (dot) hoic biing thanh (bar).

Céc thong s6 ky thuat: vd DIL 18 chin, c6 tdng cong suit tiéu tin
Ppmax = 1365mW véi nhiét do ti€p gidp cuc dail00°C, khodng dién dp lam viéc
Ve =3, 18V.

LM 3914 dugc st dung rat linh dong, ciac dau ra dugc 6n dong va chuong trinh
héa nén trdnh dudc viéc ding mot dién trd han dong truyén thong cho cdc LED.
Pic di€m nay cho phép cAp ngudn IC vdi dién 4p thap d€n 3V. LM 3914 c6 ngudn
dién 4p chudn 1,25V nén cho phép chinh tir 1,2, 12V va dinh dong cho cic LED
trong pham vi tor 2 | 30mA.

So dd chan

0l ~ 02
V- 03
V+ 04
Rio 05
IN 06
Ry o7
REFOUT 08
REFADJ 09
] MmODE 010

Chtic ndng cdc chan nhu sau:
- Chan 2,3 : chan ngudn V-, V+.
- Chan 1, 10-18: cdc ngd ra.
- Chan 4, 6: 1a cdc ngd ra cia mach chia volt.
- Chan 7: ngd ra cia ngudn 4p chuédn.
- Chan 8: chinh dién 4p chuén.

- Chan 9: chon ché& d6 hién thi. Khi dugc ndi vao chan 11 thi cic LED
sang theo dang di€m, khi ndi vio ngudn V+ thi cic LED sing theo
dang vach.

Pién 4p chudn c6 sin & chan 7 thudng dugc gin vao bd chia 4p 10 ting dinh
thién ddu vao khong ddo clia cdc bd so sanh diéu chinh cdc diu ra. Pién 4p diéu
khién dugc dua vio bo khuéch dai dém d€ bio vé qud dp va 4p nghich bing mot
dién trd va mot diode. B dém vao cé tr§ khang cao, dong dinh thién nhd nén IC
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hoat dong dugc véi nhitng tin hiéu gan mic zero. Mudi bd so sdnh bén trong dugc
diéu khién tirng cdi mot bing bd dém, diéu nay cho phép chi bio chinh xdc dén

0,5% trong moi trudng nhiét do cao.

Sau day 1a sd db &ng dung cia LM 3914:

Ucc /'\
l L
Dot D1 o
Ul Ia
g 19 D3 T
MDE Lie |
Sl RHI Il:g 12 D4 32
R1 7 B3 1 oW
K 4 ur Le P4 JS S
D&
8 a3 LS 12 l<t¢
4 Sl v =
—1 RLO L3 <1+
Lz HS8 "X
5 1 D8
Lot SIG L1
—= y-  uy+ ’
¥,
LM3914N bie 14

So d6 ng dung ctia LM3914
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A’A

PHAN IV: THIET KE MACH PHAN TICH PHO AM TAN

1. So @6 khdi, chon lua thong so:

Trong d 4n nay, mach phan tich phd Am tin c6 d6 phan tich 13 tin s& 10, do
phan tich bién d6 ciing 13 10. Trong mach s dung mach hién thi dang quét dé
mach gon nhe, cdc dudng két ndi it cling nhu s§ lugng cdc linh kién dudc gidm.

~ s n A —
Nga vao Bo loctan1 —p e
Chuyén
Bo loc tin2 |—p| mach Mach Ma tran
dientd | p| VU-LED hién thi

L] Boloctin10 |—»! »
Mach dao Mach dé€m 4
dong —» & giai ma Mach thiic

Sd @b khdi clia mach phan tich phd 4m tan
Chia mach thanh cdc phin chinh nhu sau: kh&i mach loc vdi cac chuyén mach

dién t; khoi mach dao dong, d€m, thic véi mach VU LED; va kh&i mach ma tran
LED hién thi.

1. Khdi mach loc va chuyén mach dién ti:

nga vao tin hiéu nga ra tin hi€u

Mach loc Chuyén mach

nga vao dir
ngudn nudi li€u c/mach
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Tin hiéu tif ngd vao dudc dua ddng thdi vao tit cd cdc bo loc, tai ngd ra cia
cic bd loc nay dudc dua vio chuyén mach dién ti v6i ciac ngd vao dit liéu diéu
khién chuyén mach. Tai mot thdi di€m chi c6 tin hiéu ra cia mot bo loc. Piéu nay
dudc thyc hién biing cdch dua vao cic dit liéu chuyén mach thich hop.

2. Khoi mach dao dong, dém, thiic véi mach VU LED:

fea vao | Mach VU-LED

ngudn nudi A
& Mach dao dong

nga ra dir
li¢u c/mach

Mach thic

nga ra cOt

Mach dé€m

Trong khd&i nay, mach VU LED la doc 1ap vdi nhitng phdn khdc nhung d€ cho
gon nén dugc gop chung vao phan nay. Tin hiéu dugc dwa vao mach VU LED dé
c6 dugc dir liéu tudng ng & nga ra hang.

Mach dao ddng tao xung clock cAp cho mach d€m k&t hdp véi mach gidi ma,
cdc ngd ra cda mach gidi ma chinh 13 cdc ngd ra dit liéu chuyén mach cho bo
chuyén mach, déng thdi cdc ngi ra nay ciing dudc dua vao mach thiic d€ cho ra cic
ngd ra cdt dung d€ quét cic cot.

3. Khéi mach ma tran LED hién thi:
Khdi nay 1a khdi don gidn nhat so v6i cdc khdi. Pay 12 mot ma trin gdm cic
hang va cdc cot. Giao diém clia hang va cot chinh 1a LED dudc gin vao. Dit liéu
dudc dua vao hang tai tirng thdi di€m tuong ¥ng véi cot duge chon dé hién thi.
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II. Thiét k&, tinh toan:
1. Khéi mach loc va chuyén mach dién ti:
a. Mach loc:

Tuy theo titng cAp mdy, ta c6 th€ gip cdc mach phan tich phd am tan dugc
phan chia thinh nhitng tin s6 trung tim cda cdc bd loc nhu 20Hz, 30Hz, 60Hz,
125Hz, 250Hz, 500Hz, 1KHz, 2KHz, 4KHz, 8KHz, 16KHz, 20KHz, .... O céc mach
phin tich phd 4m tan don gidn hon, ta c6 thé gip tan sd trung tAm cda cic bo loc
chi ¢6 5 tan s&, mot sd loai chuyén dung, s6 tin so trung tAm 1én dén 10, 15, 16,
32,... va di nhién s& luong tan s6 trung tim cang nhiéu thi mach cang c6 chat lugng
cang cao.

Thong thudng, cdc tan sd trung tAim dugc bi€n thién theo qui luat Octave (tin
sO ting gap doi), chinh 1a do vAn dé x& 1y hai (harmonic). Piéu nay quyét dinh rit
16n ddi v6i do 16, chat lugng clia cdc ngudn Am da dang nhu cdc bai nhac hoa tau
vdi nhiéu loai nhac cu khic nhau. Vi du nhu: thong thudng ta phan biét dudc ndt La
d cung bat d6 cia mdt dan guitar va cda piano dudgc chinh 1a nhd cdc hai § cac bat
dd cao hon ctia ndt La chudn ma ta phan biét dudc § hai nhac cu. Ta c6 thé dién ta
mot s6 tAn s6 ma loai nhac cu c6 thé dat dugc nhu sau:

- 3 tin s& 30Hz: thudng nghe & cdc loai Bass violin, Bass Tuba,
Contrebass,...

- tan s6 60Hz: thudng nghe § cac loai Trombone, Bassoon, Cello,...

- & tAn s6 100Hz: thudng nghe & cac loai Viola, giong néi con ngudi,
Kettle drum, c4c guitar bass, trong,...
- & tAn s6 330Hz: thudng nghe & da s cdc Am cd ban cla cdc nhac cu va
giong ndi con ngudi.
- 0 tAn s6 1KHz: ving tip trung cdc Am thanh cda cdc loai nhac cu, cic
aAm cao cua con ngudi.
- § tAn s6 3,3KHz: tap trung cdc Am thanh do cdc loai dan day tao ra, 1o
nét & day tin sd l1an cin nay.
- O tin s6 10KHz: tap trung hai bic cao ca Am co badn cla cdc loai nhac
cu, ti€ng xi clia bing tir gay ra.
- tin s6 cao hon 10KHz: hai bic cao cda cdc Am cd ban va cda mot s&
nhac khi dic biét.
T cdc thong ké tuong ddi & trén, ta c6 dugc mot sd ¥ niém vé cong dung clia
cic bd loc. Viéc thi€t k& bo loc c6 thé phan chia thanh nhiéu bd loc dai thong doc
14p c6 tan sO trung tim riéng biét d€ tinh todn.
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Mot bd loc dai thong loai tich cuc diing OP-AMP, ta c6 thé st dung cic cong
thirc sau 12 k&t qua cda ham truyén dat mach:

@ Tan so trung tAm Fc dudc x4c dinh véi tu C; = C,.
@ Pién trd Ry, R, xdc dinh tr§ khang vao ciia mach: Z =R + R,.

@ Do 1di dién dp ctia mach dugc xdc dinh bing: K =%
@ Hé s6 pham chat: Q = pFc.C.R;.

N ’ . kS A P + R
@ Tan s6 trung tdim dugc xac dinh bang cong thic: F. = ! [R*R
20C | R.R, R,

@ Cac gia tri R, Ry, R3 dudgc tinh todn bing cong thirc:

_Q _ Q
R @oF.cK) R = pF.C(20- K))

R1 C2 +
2™\

Input >6_._.
R2 3 Output

\'c
7 fry

Khi tinh todn bd loc, c6 thé chon trudec mot vai thong sd, sau d6 suy ra cic gia
tri con lai nhd vao cdc cong thic trén.

Trong thi€t k&, chon A, =12dB la d6 1gi cia mach tuong tng véi K = 4, hé s6
phffm chat Q =2, dién tr6 R; = R, = 120K, ta suy ra c4c thong sd kh4c nhu:
R, = 120KW, P R; = 960KW (chon R; = IMW)
Q = pFc.C.Rs.

pp=9 -2 1
°© pCR, 314°10°C

10°°

P C=0636
FC

(F)

Pé€ dat dudc cdc tin s6 trung tim khdc nhau cho cdc bd loc, ta c6 thé thay s6
Fc d€ tinh ra gia tri C; = C, = C.
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Trong thiét k€&, ta chon 10 bd loc v6i cdc tan sd trung tAm nhu sau: 32Hz,
64Hz, 125Hz, 250Hz, 500Hz, 1KHz, 2KHz, 4KHz, 8KHz, 16KHz. K&t qua tinh todn
dugc cho & bang sau:

Fc (Hz) C, = C, (ly thuyé&t) C, = C, (thuc t€)
32 19,87 nF 22 nF
64 9,93 nF 10 nF
125 5,08 nF 4,7 nF
250 2,54 nF 2,2 nF hoac 2,7 nF
500 1,27 nF 1,2 nF hodc 1,5 nF
1K 636 pF 620 pF
2K 318 pF 330 pF
4K 159 pF 160 pF
8K 79,5 pF 82 pF
16K 39,7 pF 39 pF

Tré khdang vao ciia OP AMP cao nén cédc bo loc hau nhu rat it phu thudc vao
s6 hiéu OP AMP (ngoai trir ddp ng tan s6). Tré khdng vao clia bd mach loc nay 1a

% (do ¢6 10 mach loc riéng 1é ghép song song).
C4c OP AMP trong mach st dung loai ngudn ddi. Vi ¢c6 10 mach loc nén st

dung 2 vi mach c6 4 OP AMP bén trong va 1 vi mach ¢c6 2 OP AMP. Cé4c vi mach
dugc st dung 1a TLO84 (4 OP-AMP) va TL082 (2 OP-AMP).

Sau day la cdc didc tinh ky thudt cia hai vi mach nay:

- Dai dién dp lam viéc: £3 | £18V.

- bi€én 4p offset Vs(max): 15mV.

- Dong tinh nga vao Ig(max): 400pA.

- P06 rong dai khuéch dai: 3MHz.

- bi€n 4p nga vao vi sai cuyc dai: £30V.

- T6c do ting dién 4p: 13V/my.

- bién trd ngd vao: >10"W,

- Dong tiéu thu(max): 5,6mA doéi véi TL0O82 va 11,2mA d6i véi TLOS4.
Céc thong s6 khi dudc thit véi Vee =+15V, nhiét do T = 25°C.
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- b6 1gi vong hé: 106dB.
- Dong phan cuc nga vao: 30pA.
- Bién d6 ra £13,5V.

Ta c6 so @b cda toan bd 10 mach loc nhu sau:

64Hz 125Hz 250Hz 500Hz

1KHz

2KHz 4KHz

8KHz 16KHz
z z z z z z o
* 5 T T H ¥ I
@ < @ @ @ @ @ ©
® 9 s =1 ® S 5. ®
| | | | | 5 pu |
= = = = = = =
o
g A s
& o
o o <
i
i
] 7 ] |- ] —] 1 4
a a a a a o 2
L n Lo o ol o o nL @ © +L o o vl o o ol a o &
T c 0= c c S=c c PN a I=o o S=0 © - @
OT F =+ OT & =0 3T 5 == Vom0 0T o o=0 ST 3 9=2 0T o oLo
o S o a a =) ay
120K 120K 126K 126K 120K 120K 120K
I, ||, 11 Iy 1l 1l 1 — " ||,
L 4 Iz = Ik =k =k = b 4
[=] R8 a R11 [=] R14 [=] R17 [=] R20 [=] R23 [=] R29 a
g H] z o[ g ofls R n ] g o[ z ofs ofs g
= = g ) =g o J = ald ™

FC] FC2 FC3 FC4 FC5 FC6 FC7 FCg FC9 FC]()
DPép tuyén tin so - bién d6 clia cic mach loc

i 4

Vi d€ c6 dién dp trung binh d€ duwa d&€n cdc chuyén mach dién t¥ nén tai ngd
ra ciia cdc bd loc phéi c6 thém mach chinh luu.

D1

Tir mach loc .—le. Pén chuyén

dai thong ‘ C1l mach dién t

Tu C, dudc chon bing thuc nghiém dé c6 dugc sy hién thi t6i vu (tdc do 1én

va xudng cla cdt dén phdi khong dudc nhanh qud cling nhu chim qud so véi ti€ng
nhac, thong thuéng chon C, = 1uF).

Do miic DC tai ng6 ra ctiia cdc mach loc coi nhu 1a OV, khi qua mach chinh luu
s& bi sut 4p 0,6V trén diode chinh Iwu. Vi th€ ngd ra cia cdc mach loc phai dugc

nang mitc DC 1én 0,6V d€ bu lai sy sut 4p khi qua mach chinh luu. Piéu nay dudc
thuc hi€én nhu sau:
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R1
—i
Input—

:22[

D2 Output

C3

Ilu

Trong cdc mach dién t¥, cdc chuyén mach hay con dudc goi 1a khéa dién
(SW) dugc st dung khd da dang. Cic chuyén mach nay c6 thé dung diode,
transistor, ... Phan nay chi trinh bay vé cdc chuyén mach dung transistor.

b. Chuyén mach dién ti:

Phan cuc:
& Ve > Vg > Vg
Q1 Vg = Vg + 0,6V
0 = Ta c6 cdc trudng hgp dé xét diéu kién tdt/dan

cua transistor nhu sau:

dieu khien

2ral
w

R1

dieu khien

R2

R1

Céc so d6 trén chi cho ngd ra 1a déng hodc ngit 12 so v6i mitc ngudn (hay véi
mass). Yéu ciAu mach ctia ta 1a ¢c6 dudng vao va dudng ra riéng. Ta xét so do sau:

duong ra chung
Ngd diéu khién khi & mitc dién 4p cao sé& 1am cho transistor din, 1am thong
mach giita dudng vao va dudng ra. Pién tr§ R phdi dugc chon d€ dong Iz nga vao
khong d4nh hudng dén ngd ra (Iz) khi khong c6 tin hiéu vao tai ngd vao. R dugc
chon bing thyc nghiém. Q 13 transistor cong suit nhd d€ cé b 16n.
Ta c6 so @6 nguyén 1y hoan chinh ctia khdi mach loc va chuyén mach dién tir
nhu sau:
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2. Khdi mach dao dong, dém & gidi ma, thic véi mach VU LED:
a. Mach dao dong:

Mach dao dong tao xung clock c6 thé dudc tao tir hai cdng ddo. Mach c6 so
dé nhu sau:

IC1A

———o
Xung ra

Trong mach dung hai ting ddo IC1A va ICIB rdp thanh modt mach dao dong
da hai d€ phat ra dang xung vudng. Ngi ra cda tang ICIB cho lién lac thing vio
tang IC1A. Tu C, tao dudng hdi ti€p thuin giita tang IC1A vé tang ICIB. R, va C,
12 mach dinh thdi. V6i mach dao ddng nay, tin sd ra dudc tinh theo cong thifc:

1
14RC,

Trong mach, xung nhip ki€m soét toc d6 quét ciia chuyén mach va hién thi.

Trong mdt chu ki xung nhip thi chi ¢6 modt tn s6 dugce so sdnh bién dd va chi c6
mdt cdt LED sdng véi chiéu cao tuong ng vSi bién dd. N&u ta cho cot LED sing
hon hoidc bing 25 1an trong 1 gidy thi mit ta khong cdm nhan dugc sy nhip nhdy
cda cdt LED tiic 1a tan s6 cia mach dao dong da hai tao xung phai 16n hon hoic
bing 10 x 25 = 250Hz.

b. Mach dém & gidi ma:

Mach d€m c6 nhiéu loai, trong thiét k& do yéu ciu can 10 dudng ra. Ta c6 thé
ding mot IC d€m BCD 1di tif cdc ngd ra BCD nay dua vao mdt IC gidi ma BCD ra
tirng dudng riéng biét nhung d€ cho gon nhe ta dung thing mot IC c6 chic ning
d&€m 14n chifc ning gidi ma. IC nay chi cin xung clock vao va cho ra cic dudng. P6
1a IC 4017. 4017 1a mot IC don phién dugc ché tao theo cong nghé CMOS, ¢ 16
chan. Trong IC c6 5 tAing d&€m Johnson, IC diing d€m cdc xung vao theo hé co 10.

Cédc dic tinh cua 4017:
- Mitc ngudn lam viéc 3, 18V.
- Toc @6 1am viéc c6 thé 1én d€n 12MHz.

°

- J ngid vao ding mot cdng NAND trigger nén khong cin chuidn héa
dang xung kich nga vao.
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S¢ @6 chan:

5 \/VDD
1 RST
0 CLK
2 INH
6 CO
7 9
3 4
Vss 8

Chtc ndng cac chin nhu sau:

- Chan 14: xung clock vao, xung nay din vio mot cdng NAND dang
trigger, do vay né khong cin cic xung vao c6 cic dd doc 1én va xudng
qud thdng, nghia la khong can phai vudng héa cdc xung kich thich biing
cdch thém mach ngoai.

- Chan 13: 13 ngd vao clia mdt tAng ddo, ngi ra cla ting ddo ndi vao mot
cong vao cia cdng NAND. Nhu vay khi chan ndy & mic cao, né sé& dit
modt cdng vio clia ting NAND & mic thip, di€u nay sé khéa cdng
NAND va v6 hiéu cdc xung dém dua vao trén chin 14. Lic hoat dong
binh thudng, chan nay dudc ndi mass.

- Chan 15: 1a ngd vao cda mdt ting ddo va ngi ra clia tAing nay cho ndi
vao cdc chan R\ (cdc chan 1am phuc nguyén cic ting FF). Nhu vay khi
chian 15 § mic cao, né sé tao mifc logic thdp trén chan R\ ctia cdc FF
va ¢6 tic dung phuc nguyén. Lic thudng, chin nay phdi & mic thap
hay thudng dugc ndi mass.

- C4c chan ra dugc 13y theo thit tuy tr chan 3, 2, 4,7, 10, 1, 5, 6, 9, 11.
Trén cidc dudng ra nay déu c6 ting khuéch dai dém, nhd vay dong ngi
ra c6 thé 14y cao d&€n 10mA. Céc chan nay ra tic ddng mic cao.

- Chan 12: 12 ngd ra tran sd.

Lic méi cip dién, IC cAn phadi dugc RESET, dé dugc RESET mot cich tu
dong, ta cAin mot mach AUTO-RESET nhu sau:

Ucc

o]

Lu Thdi hiing
den chan RESET T =RC.

o L]k
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So @6 mach ctia 4017 nhu sau:
IC1

3
xung clock vao g? > E
Ucc w2 _; o
Qa3 ——= r
4 et <2 O
Cl >Clk 05— 2
as = Y
lu v -5 u
13 us 11 5
—=] ENa Q9 [—= U
o Ll1K 15 | res  co 12
- 4017
¢. Mach thic:
Ucc
1oK H
o 1 VDN 2 2l a1
tu IC dem & giai ma R1 2
ra cot

d. Mach VU-LED:

Cac duong ra dudc dua tdi
chuyén mach dién ti déng thoi
dugc dua d€n mach thic dé€ quét
cac cot.

Mach thic c6 tdc dung nang
dong ngi ra dé diéu khién cic
LED. Cung cip dong tir Vcc cho
cdc cot LED. Cic cong ddo diing
dé cach ly vdi tAng trudc ciing nhu
dé dio pha dit liéu ra tir mach
dém & gidi ma.

Mach VU-LED stt dung vi mach LM3914 di dudc xét & phan trén.

Bar
U1 Y o
MDE L1 }‘13 G
LS C
RHI L8 M2
it FER. M
VR L¢ P& -
o)
aDJ L5 H2 5)
L4 16—| C
RLO L3 < U
Input L2 18 T
S 3 N si6 L1 H O
[ R2 2] - us |3
LM3914N
- Ucc

Sau day 1a so dd nguyén ly hoan chinh ctia khdi mach dao dong, d€m & gidi

ma, va mach VU-LED:
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S¢ db nguyén 1y mach dao dong, d€m & gidi ma va mach VU-LED
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Nguoi ve : Nguyéh Kim Huy
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So dd nguyén 1y ma tran LED

€n 1y nhu sau

0 nguy

A

i

gdm 10 hang va 10 cot. C6 so d

h

& mac

Ma tran LED bao

Thiét k

7z

3. Khéi mach ma tran LED hién th
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A4 Nguoi ve: Nguyen Kim Huy
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2. Mach dao dong, dém & giai ma, va mach VU-LED:

Mach in I16p trén
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3. Ma tran LED:
Lép trén

9 j i[]qﬂﬂ a

a a a o} o}

a a a a

o} a o} o}

a a a a

a a a a

a a a a

a a a a a

o} a o} a o}

a a a a a

a a a a a

Lép dudi
gooogogoon JFDTDDDDDD
S [Jl 5 a a a a a a
0

a a a a a a a a a a
O 0

a a a a a a a a a a
o 0

a a a a a a a a a a
O 0

a a a a a a a a a a
o 0

a a a a a a a a a a
O 0

a a a a a a a a a a
e 0

a a a a a a a a a a
o a

a a a a a a a a a a
e 0

a a a a a a a a a a
o 0

LEDL @ LED11 @ LED21 @ LED31 @ LED41 @ LEDS1 LED&1 @ LEDZ1 @ LEDS1 @ LEDS1 @
v v v o o o v v v v
LED2 @ LED12 @ LED22 @ LED32 @ LED42 @ LEDS2 @ LED&2 @ LED72 @ LED82 @ LEDS2 @
v v v e o o o o v v
LED3 @ LEDI3 @ LED23 @ LED33 @ LED43 @ LEDS3 @ LEDE3 @ LED?3 @ LEDS3 @ LEDS3 @
3 v 3 3 v 7 o v v o
LED4 @ LED1 4 @ LED24 @ LED34 @ LED44 @ LEDS4 @ LED&4 @ LED74 @ LED84 @ LEDS4 @
W W v o v v v v v v
LEDS @ LEDLIS @ LED25 @ LED35 @ LED45 @ LEDSS @ LEDES @ LED?S @ LEDSS @ LEDSS @
3 3 3 3 o o 3 3 o 3
LED& @ LEDl& @ LED2¢ @ LED3¢ @ LED4¢ @ LEDSE @ LED&S @ LEDZ6 @ LED8s @ LEDS& @
W W v o v v v W v v
Lep? @ LED1? @ LED2? @ LED3? @ LED47 @ LEDS? @ LED&? @ LEDZ? @ LEDS? @ LEDS? @
v v v o o o o o s v
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o o s 3 3 3 o o o 3
LEDS @ LEDIS @ LED29 @ LED39 @ LED4S @ LEDSS @ LEDES @ LED?S @ LED8S @ LEDSS @
v W v o o o v v v v
LEDLG @ LED28 @ LED3O @ LED4@ @ LEDS® @ LEDS® @ LED78 @ LEDS® @ LEDSB @ LEDlGG@
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At buan

Mach phén tich phd tin di dugc rap thi va hoat dong kha &n dinh, ddp tGng
dudc nhitng yéu ciu cia mot mach phan tich phd tin chuyén dung. Tuy nhién viéc

hién thi chua thé hién tinh thim my vi viéc s dung cac LED, né€u diing ma trin
hién thi tinh thé 18ng thi viéc hién thi s& c6 k&t qua tdt hon.

Né&u két hdp mach phan tich phd 4m tAn v6i mot mach diéu chinh 4m sic
(tone equalizers) thi ta s& c6 mdt thi€t bi diéu chinh 4m sic dang do thi (Graphic
Equalizer). Thi€t bi nay dudc st dung kha phd bi€n trong cdc dan 4m thanh tir
trung tdi cao cip. Viéc k&t hgp hai mach ciing chinh 1 huéng phit trién cho dé tai
va ngudi vi€t cling mong méi ddy 13 mot tai liéu bd ich cho nhitng ngudi quan tim
dén d@é tai nay.



