CHUONG 5

Microphone

Trong tat ca loai thiét bi ctia hé thdng am thanh, sy phat trién cGa nhirng bd chuyén dbi nhw
micro va loa c6 1& |a gian nan nhat. Sy phat trién cla loa cé nhiéu giai doan tién héa twong &ng voi
nd, vai loai da di vao ngd cut. Sy phat trién cGia microphone, méc du déi khi that ky la. Lich st t tién
héa sém clia micro bao gém thay lwc va béng chét 16ng 1am mat micro, micro c6 kich thuwéc béng
may gi&t, micro gibng nhw mét thung than thu nhé phai thwdng xuyén bé sung béng hat carbon mai,
va micro c6 céng suét ra rdt manh dén ndi phép do phai dung don vi ma lwc (horse-power).

Ngay nay, da khac phuc co ban hau hét tré ngai trong thiét ké (va nao ai biét nhirng cai tién
nao trong twong lai con cé thé gitr dwoc ra sao). Trong khi van con cé nhirng théa hiép va han ché
clia ca hai: thiét ké 1an x& dung, thiét ké tét va x&r dung microphone dwong dai xuéat sac 1a kha nang
cho ra am thanh rd rang, chat lwgng cao qua linh virc dién tlr va cudi cung la dén khan gia. Sy hiéu
biét vé nhirng han ché va théa hiép, trong nhiéu trwérng hop, cé thé cwe ky quan trong dé x& dung
cho hiéu qua.

Nhirng loai thiét ké (Design Types)

Sw dan truyén séng am thanh vao tin hiéu am thanh c6 thé thuc hién bang vai cach co ban.
Micro dong luc (dynamic microphone) lién quan dén mot cau trdc tir (magnetic) va yéu té rung
(vibrating) dé tao ra mot dién ap dap &ng véi séng am thanh. Micro déng luc, cho dén nay, la loai
microphone san xuét rong rai nhat va thwdng xt dung cho cac (rng dung pro-sound. Hau hét ding
mot cudn day di déng, ddy mot mang méng nhw trong hinh 5.1, vé nguyén tac co ban gibng nhw cai
loa théng thuwdng dwoc thu nhé Iat nguwoc lai. Cudn day di ddng (moving coil) ctia micro cé thé rat bén
va hiéu qua kinh té, dwoc tiép thi 1a nhivng thiét ké cé kha néng xt ly hau hét cac tinh huéng cla tat
ca loai am thanh. Xép loai né tir loai ré tién, micro chat lwong thap dén micro méc tién cé chét lwong
gan nhu khong thé tin dwoc. Trong nhirtng ndm gan day, vat liéu méi nhw neodymium da dan dén
thiét ké cuc ky gon nhe, v&i chat lwong am thanh tuyét voi.
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Hinh 5.1

Microphone ddng lwc-dynamic
(moving coil) co ban.

( Voltage created by movement of coil

As compression part of sound wave reaches
the mic, voltage runs in one direction.

t; TO MIXER INPUT—>

As expansion part of sound wave reaches the mic
diaphram, voltage travels in opposite direction.

(+)
o TO MIXER INPUT—>

Micro tu dién (Condenser microphone) hoat dong trén nguyén tac tinh dién dwoc md ta trong
hinh 5.2. Nhin chung, né c6 kha n&ng chét lwong output rat cao, va déc biét lwu y dén tinh chinh xac
twong dbi va dap (ng tan sbé cao cla né. Trong su tranh céi vé& chat lwgng cao, cé mot bét tién nhd.
Micro condenser ddi hdi mét ngudn cung cap dién cho nd. Trong vai thiét k&, ngudn dién dwoc cung
cép trong thiét ké mixer hay chén gitra mét thiét bj 1ap doc theo line day micro nhw trong hinh 5.2.
Diéu nay dwoc goi la ngudn dién tir xa (remote power), hay ngudn do (phantom power). Thiét ké
micro condenser loai khac xt dung pin kho d&t trong than microphone. Vai thiét ké cho phép tuy chon
xt& dung moét pin khé hay phantom power. Diéu nay dwoc md ta thém & phan khuc ctia chwong nay
trong “circiut consideration”.
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Hinh 5.2

Néi day micro condenser co ban.

Van hanh microphone consenser doi hdi ngudn cung cap dién. Cung cap nang lwong tir xa, con goi la
ngudn o (phantom power), cho phép c6 day micro tiéu chudn mang ngudn dién cho micro (trong micro thiét ké
nhw trén). Vai thiét ké cho phép tuy chon dung mét trong hai, vai thiét k& cho phép tlly chon diing pin khé hay
phantom. Mixer chat lwong cao thwérng cung cap phantom power, loai bd nhu ciu cAn mét thiét bi trung gian nhw
trén. Loi canh bao & day: Néu xt& dung mét trong cac may bién thé / adapter hay bd giam dién thé, khong dwoc
chén né vao gira ngudn dién va micro, micro sé khoéng hoat déng.

Micro ribbon x& dung mét dai bang méng dan dién, rung déng trong mot t trudng dé khdi
xwédng tin hiéu am thanh. Vé mét k§ thuat, né la dang thirc microphone dédng luc (dynamic). Ribbon
micro dung cung mot nguyén tac dién nhw micro-cudn day chuyén dong-moving coil (1a loai dién dong
lwe that sw, vi vay c6 thuat nglr "néng dong-dynamic"), nhwng lai khac biét dang ké trong vai cu hinh
khac (xem hinh 5.3). Trong khi né cé kha nang cung cép chat lwgng am thanh tuyét véi, micro ribbon
c6 thé rat nhay v&i nhirng va dap vé vat ly, va trong nhiéu mau thiét ké, phai bado ddm cé sw cham
s6c dé tranh lam hw ruban khi tha roi micro hay lam né bi qué tai bdng &m thanh qua I&n.

Piezo-electric microphone (micro ap dién) (va contact pickups) lién quan dén viéc x&r dung vat
chat ma khi xoan hay bép méo bang mét ap lwe cung cap béi séng am thanh tao ra mot dién ap-
voltage (goi la mot ap dién-piezoelectric voltage). Microphone crystal (thach anh) va ceramic (gém)
xt& dung ca hai nguyén tac nay. Theo truyén théng, né Ia micro cé tién ich manh nhwng vé chét lvong
am thanh thi kém (thwdng dung trong dién thoai). Mot lwong I&n mau thiét ké piezoelectric contact-
pickup *** ¢4 chat lwong am thanh rat cao da dwoc tiép thi va rat hiru ich cho pro-sound, bt ct khi
nao co thé gan chat pickup vé&i mdt ban rung (dac biét 1a bang gé). Day |a loai pickup thwdng cai dat
trong guitar thiing ctia hang san xuét, va ciing kha hivu ich v&i nhitng nhac cu day khac.

“**Pjck-up: Thiét bj thu nhan séng &m thanh va chuyén déi sang séng dién. Thi du: pick-up
cla may hay dia nhwa, bobin dan guitar dién v.v.
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Hinh 5.3

Ribbon micro. (Micro ruban)

| o e . .
Sound reaches ribbon|  (A) Pac tinh dinh hudng co

— from either direction ban clia microphone ribbon hai
hwéng (bi-directional) truyén
théng rat quan trong dbi voi
thao luan trong phan sau cla
giao trinh nay.

é
g
7

Cutaway View Side Cutaway
(B) Micro ribbon don hudng

(uni-directional).

A. Representation of a bi-directional ribbon mic

B. Cutaway representation of a contemporary ribbon mic

M6 hinh dinh hwé'ng co ban (Basic Directional Patterns)

Hwéng pickup (thu nhan séng am thanh) &m thanh rat quan trong dé giam thiéu sy thu nhan
am thanh méi trwd'ng 4m thanh chung quanh (hay & cach xa) va tiéng vang cla phong, dé giam sy
hoi tiép (feedback) am thanh, va dé tach khdi thu nhan nhirng nguén am thanh khéac, cho phép kiém
soat sw pha tron am thanh tét hon. Vi vai mau thiét ké micro co ban c6 khuynh hwéng phé trwong vai
loai thu nhan dinh hwéng co ban nhéat dinh, & day cé vé hiru ich khi mé ta tém tat vai co ché
microphone co ban, dé Ia tién than ctia micro moving coil va ribbon.

Trong microphone moving coil co' ban, thé hién trong hinh 5.1, cAu truc cia nam cham va
nhirng vat I&p rap chung quanh khéng cho phép séng &nh hwéng dén phia sau clia mang chan
(diaphragm). Hay nhé réng, séng cla mot tan sé nhéat dinh sé& c6 khuynh hwéng dé uén cong chung
quanh chwéng ngai vat nhé hon hay méng hon chiéu dai séng cta né. Dbi véi vat méng nhw
microphone dwong dai, diéu nay thuwdng sé& bao gdm hau hét cac phdé am thanh-audio spectrum
(minh hoa la séng 10KHz, c6 chiéu dai khoang 34 mm, hay 1-1/2”, xap xi bang dwdng kinh ctia moét
micro dién hinh). Vi vay, khap cac tAn s cao nhat ctia phdé am thanh, khi dén hai bén va phia sau
cuia loai microphone nay, s& anh hwéng dén mang chan giébng nhu khi né dang dén tiv phia trwdc, vi
lwe tac dong khong hiy bd hay gat ra cé thé anh hudng trén mat sau ctia mang chén.

Két qua 1a, microphone nhw vay c6 khuynh hwéng chia déu s nhay cam (sensitive) véi am
thanh dén tr moi huwéng. Diéu nay goi la mé hinh thu nhan da huéng (omni-directional pick-up
pattern). (Ru6t micro nhé hon thi tn sb thu sé cao va né sé cé khuynh hwéng van la da hwéng. Loai
Microphone vé cling nhd nay sé thu dwoc omni (da) & tAt ca cac tan sb. Trén 4kHz hay 5kHz c6 rat
nhiéu gidi tdn gan nd, ma mé hinh clta microphone da hwéng bat dau suy thoai, nhirng buéc séng
tiép can tir phia sau bj it hon khoang hai hay ba lan dwéng kinh cta micro, do dé viéc uén quanh
hoan toan c4u truc cta né khé hon).
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Nhirng thiét ké co ban khac, nhuw micro ribbon ¢ dién dau tién, dat cac dai bang trong khe
hé ti tinh nhw trong hinh 5.3-A. DT nhién, bat ky am thanh nao tiép can né tir phia trwéc hay sau déu
lam ruban rung déng ddng bd v&i am thanh. Cac phase lién hé véi dau ra ctia microphone (+ hay -)
phu thudc vao cac am thanh tiép can bén nao. Am thanh tiép can ruban & bat cir noi ndo trong mat
phéng ngang & gilra ctia né sé& c6 khuynh hwéng gép g& ruban cé anh hwéng can bang trén ca hai
mat, 1am cho ruban khéng chuyén dong hay réat it, do d6 khéng cé tin hiéu dién & output (ndi cach
khac, né triét tiéu nhau kha hoan toan). Két qua 1a mét mé hinh hinh sé tdm nhw minh hoa trong hinh
5.4, 5.5, va 5.7 goi la m6 hinh dbéi huwéng (bi-directional pattern).

Trong microphone ddi hwéng (bi-directional), séng am thwc ra udn cong kha dé chung quanh
micro (ngoai trr cac tin sbé rat cao). Nhwng anh hwéng ra phia sau bj tri hodn mét phan tich téc va
hoi gidm cwdng dd, chi dd cho phép ruban dwa vao chuyén déng ctia séng khac dang téi (néi cach
khac, n6é khdng hoan toan triét tiéu nhau). Nhw am thanh tir nhiéu hwéng tiép can gan hon va gan
hon niva v&i hai bén, méc du, ca hai lwc nay, cwong do 1an thdi diém téi thanh ra gan nhw bang
nhau, quay ra triét tiéu 1an nhau dé hinh thanh nhirng khu vuc vo gia tri trong mé hinh hai chiéu. Loai
triét tiéu nay cung cap co s& cho micro c6 mé hinh don hwéng (uni-directional) khac biét. Bang cach
két hop md hinh d6i hwéng véi moé hinh da hwéng theo ty 1& thich hop, sé dat dwgc mé hinh don
hwéng. (Vi d6 nhady phia sau cia mé hinh déi hwéng la nhirng phase ngugc hwéng véi phia trwdece,
né pha hoai sw can tré vao phan phia sau ctia mé hinh da hwéng, dé la nhirtng am thanh cung phase
tiép can tr moi hwéng (xem hinh 5.5).

Vé viéc nay, cé thé thwc hién vai cach cu thé. Ban dau la mét ruban va mét phan t& moving-
coil, trén that t&, doi khi xtr dung song song va output ctia né trén vao véi nhau. Nhirng thiét ké ban
dAu khac cd lién quan dén hé théng I&n va vung vé, cé nhiéu dng va cdng dé thu thap cac séng tan
s6 khac nhau va chuyén chiing vao mang chan cé phase va bién dd can thiét. Nhivng kiéu thiét ké
ban dau c6 khiém khuyét vé am thanh va thwc dung dang ké.

Trong s6 nhirng thiét ké hién dai, vai loai xt&¢ dung hai mang chén (diaphragm) dat dbi xirng,
vé&i mot mach dién dé cung cép phase can thiét va sw quan hé vé bién do, nhung cé khuynh hwéng
rat dat tién, va chd yéu chi x&r dung trong phong thu-recording studio (v&i ngoai & hiém hoi). Hau hét
thiét ké hién dai, dung cung mét nguyén tac co ban két hop trong vé micro (microphone housing),
du6i hinh thirc cac khe nhé mé vé phia sau ctia phan tl micro (day & cac micro thwérng dung trong
am thanh pro). Nhitng khe nhé dwoc thiét ké dé cho séng am dén tir phia sau di vao thich hop, cho
nén no triét tiéu nhirng sdéng am twong tw & phia trwdc mang, trong khi van cho phép nhirng séng t
phia truéc gdp mang ma khéng can triét tiéu hoan toan nhirng huéng kia. (Ky cong cla thiét ké
micro co’ ban nay dang chu y vi mudn cé dung lwong giao thoa (interference), sw cham tré phai qua
cac khe nay va can bang am lyc trén mang rat cAn cho méi tan sé lién tuc trong hau hét hay toan bod
am phd). Khong co van dé gi vé phuong phap thiét k&, méc du, mé hinh nao dan téi thiét ké micro co
ban ludn 16 kha rd dang thirc két hop ctia d6i hwéng va don huéng (xem hinh 5.7).

Khi hang san xuét két hop mot thiét bi omni (da) véi mot bi (ddi) theo ty 1& xap xi bang nhau,
thé hién trong hinh 5.5, két qua la cac mé hinh micro don hwéng (uni-directional) co ban cé tén bét
ngudn tir hinh vé& gidng tréi tim nén goi la md hinh hinh trai tim (cardioid pattern). Cardioid ly twéng da
loai bd téi da am & 180 dd ngoai truc (trwc tiép phia sau).

Thém mot mau thiét bj déi hwéng (bi-directional) manh hon trong mét mé hinh pickup hoi hep
hon cardioid, thwdng goi 1a super-cardioid. Khi tac dong thém & hai hwéng manh hon niva, mé hinh
tré nay tré nén hep hon, thuéng goi la hyper-cardioid. C6 sy danh ddi khi thuwc hién diéu nay. Nhirng
mau pickup (thiét bi nhan séng am) thanh ra hep hon, sy kh&i dau ctia md hinh hai hwéng tai xuét
hién tryc tiép & phia sau. Nhirng mé hinh tré nén hep hon, manh hon va rong hon sau nay thanh ra
nhay hon (sensitivity). Déng thei, khi mé hinh hep hon, nhitng géc hep ctia micro lam viéc hivu ich
hon. Cé phai sw thu nhan tlr phia sau ctia mét mé hinh supercardioid hay hypercardioid nhét thiét
phai la mot khuyét diém? Trong that té, khong phai tAt c& déu nhw vay, né cé thé 1a mét loi thé, néu
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micro xt dung cé hiéu qua. Néi chung, diéu nay c6 nghia I giir cho ngwdi x&r dung cang gan véi truc
trung tdm clia micro cang tét (trwc tiép & phia trwédc). Trong sd nhirtng mau micro co' ban, mé hinh
hypercardioid c6 kha n&ng cung cap gidm hau hét sy thu nhan ngoai truc téng thé (xem hinh 5.10).
(Céc trwdng hop ngoai 1& dang chi y dé thdo luan nay la dudng déc (line gradient), hay microphone
shotgun, s& néi sau. Nhirng loai nay thudng cé hinh thé dai va rat tdn kém vé tai chinh, va khéng dw
kién dé dung gan).

Nhin chung, nhitng mé hinh huwéng tiéu biéu trén nhirng loai dd thj trinh bay trong hinh 5.7
duoc goi la md hinh cuc (polar pattern). Day la loai db thi mé ta hwéng thu ma thwce ra la ba chiéu, do
do, néu xoay micro ma khong thay déi huéng trwdc ra sau cla nd, nhirtng mé hinh binh thuéng van
gilr nguyén.

Ly thuyét ly twéng clia microphone don huéng sé bdc 16 ra mé hinh cwce (polar pattern) giéng
nhau & tat ca tAn sb. Trong that té, khong xay ra diéu nay (mac du vai thiét ké dang dén gan diéu
nay). Polar pattern hién thj trong hinh 5.8 trinh bay nhirng d&c tinh dinh hwéng mét microphone &
nhiéu tan s khac nhau trong am phé. Day la loai d6 thi cho phép nguwéi dung cé dugc y twéng gan
ding vé cach thirc dap ng nay dwoc cho la cé thé thay déi nhiéu géc dd khac nhau ngoai truc (off
axis). Vi thé, c6 thé dwa ra danh gia ctia nhirng géc lam viéc hiru ich ctia micro trong nhiéu tng dung
quan trong, ca vé viéc thu nhan nguén am thanh dung y va loai bé nhirng am thanh khéng thich.

Hiéu rng gan (Proximity Effect)

Mét khia canh lién quan gitra micro cardioid va bi-directional 14 nang cao nhirng dap (ng tan
sb th&p so v&i dap &ng tan sb cao khi nhitng ngudén am thanh dén gan micro hon. Hiéu &ng nay
thwéng goi la hiéu (ing gan-proximity effect, bass boost, bass tip-up hay close-talking effect. Sw thay
dbi dap ng tan sbé ddi véi khodng cach gitka micro va ngudn am thanh 1a ban chét cta san pham
thiét k& micro dinh hwéng. (D6 1a, méc du, kha chinh xac qua viéc xt dung vai loai thiét ké nhirng tinh
nang bd sung. Vai loai micro don huéng da san xuat nhung khong biéu 16 hiéu ng gan véi bat ky
muc do dang cha y nao).

Hiéu (rng gan khong tén tai trong mé hinh omni co ban, dan dan gia tang sw ndi bat la nhirng
mé hinh dich chuyén sang cardioid, supercardioid va hypercardioid, va manh nhét trong mé hinh bi-
directional co ban. (Vi vay, khong c6 thiét ké thém tinh nang bu dap ma chi dé cap dén, supercardioid
sé& thé hién d&c tinh nay nhiéu hon cardioid, hypercardioid hon supercardioid, va v.v.).
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Hinh 5.4

Dap tuyén dinh hwéng
co ban clia micro.
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Hinh 5.6

bap rng dinh huéng
cula supercardioid va
hypercardioid.
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Hinh 5.5

M6 hinh cardiojd taora
& giai doan thiet ké ra
sao?

T quan diém ky thuat,
mo hinh cardioid tiéu
chuén la sw két hop
gitra nhirng &nh hwéng
da hwéng va déi huwdng
theo ty 1€ &nh huéng
bé&ng nhau.

Nhirng mé hinh
supercardioid va
hypercardioid lién quan
dén anh hudéng doi
hwéng phan nao trong
thiét k& cta noé. Vi vay,
trong bat ky mé hinh
nhé hon cardioid nao,
viéc thu dwoc mot sé
am chung quanh tryc
tiép phia sau la khong
thé tranh khai.
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A) Omnidirectional C) Cardioid D) Supercardioid

Front Front
B) Bidirectional E) Hypercardioid F) Shotgun mic

Hinh 5.7

M6 hinh cwc (polar) cla micro co ban.

Trong loai @b thi co ban, nhitng diém gan nhirng dap tuyén sé& dén trung tam, micro it nhay véi am
thanh d@én tlr mot géc d6 nhéat dinh. Trong thé gidi thue, mdi md hinh nay thuwdng léch khéi mé hinh ly thuyét, va
h&ng san xuét s& goi micro nao gan gidng v&i md hinh nhat d& mé ta nhirng micro nay. Théng thwdng, mot sw
hidu biét don gidn vé nhivng mé hinh co ban 1a da dé cé thé xt dung né hiéu qua.

(M6 hinh da hwéng hién thi cho tan sb 5 kHz trén mé hinh omni dién hinh. M6 hinh Shotgun phu thuéc
manh vao thiét k&). Xem so sanh trong hinh 5.10 dé thwc hién danh gia so bo vé géc dd lam viéc canh dén canh
(side-to-side) tbi da ctia moét md hinh nhét dinh. Nhirng cai nay, di nhién dai dién cho mé hinh ba chiéu, nhw
duoi day.

P
B) Hinh ba chiéu tiéu biéu ciia 4 i
moé hinh cwc (polar pattern). PR s / /4

!

CARDIOID

T—

BI-DIRECTIONAL
(FIGURE-8)
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Hinh 5.8
Thi du vé& nhirng bién thé ciia mé hinh thu nhan theo tan sb.

Thé hién trong A va B la mé hinh cwc & nhitng tn sé khac nhau ctia hai microphone chat lwgng cao.
Trong loai db thi nay, mét nira chi diing d& minh hoa cho mé hinh tai bat ky tAn sé nao, néi cach khac, vi da
thira nhan mé hinh nay la can dbi, mét nkra sé 1a hinh anh phan chiéu & mét giai tAn s nhat dinh. (MD 421 1a
mét trong nhirng micro dwoc toan thé gi¢i cong nhan la tiéu chudn cho tréng toms, doi khi tréng bass va am
thanh bd gé bang ddng trong ca nhac, ngoai viéc qudc t& con dung cho dién gia. TGX-580 la mét trong mot 16p
m&i cla loai hypercardioid, dang téang x&r dung cho vocal trong tinh hudng biéu dién am thanh cao cap). Lvu y
loai mé hinh thu hep & cac tan sb rat cao nay la binh thwéng trong mét microphone kich thwéc chuan. Cho thay
trong C la tAn sé cao nay c6 vé thay dbi dot ngot trén moét dd thi dap (ng tan sb. Lwu y mét 1an niva, nhirng dap
tuyén tan sb rat cao ciing bi gidam & gdc dd tét ngoai truc. Day la mét ly do quan trong dé gil» cho cac ngudn am
thanh cang gan cang tét véi truc trung tam.

Hiéu (ng gan thwong bat dau nghe rd & khoang cach 1/2 mét (khoang 20") khi khodng cach
ngudn t&i micro (source-to-mic) thay déi béi bat ky ty 1& dang ké nao. Dang chud y nhét a & khoang
cach rat ngén. Chang han nhw di chuyén t» 100mm (4") dén 25mm (1") thi cardioid co ban,
supercardioid, hay thiét k& hypercardioid sé tao chat lwong am cé chiéu sau dang ké. Dich ra xa twr
100mm dén 300mm (khoang mét foot), thwérng gay ra chéat lwong Am méng di dang cha y.

Hiéu ng gan cé ca wu va khuyét diém. Hiéu &ng gan c6 thé thém hiéu (rng am thanh day
d&n, nhwng nhiéu quéa né ciing cé thé gay ra tiéng duc (muddiness) hay boominess cho chéat lwong
am thanh khi b tri micro gan. Gan qua, né c6 thé chiu trach nhiém vé su khac biét I6n trong chét
lwgng &m thanh khi ca sT hay nhac cu di chuyén xa hay gan hon dén micro. Nhw da dé cap & trén,
micro don hwéng ban trén thi truéng khong thé hién hiéu tng gan. Microphone loai nay déi khi rat
thich hop cho vai (rng dung ma khoang cach ngudn t&i micro thay déi dang ké. Néu can, mdc tin hiéu
c6 thé thay ddi dén moét mire do Idn dwoc ty dong bu dép véi viec ding compressor trén channel déc
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biét d6 (gi¢i thiéu trong chwong 8). Nhirng thda hiép & day sé gidm dang ké trwdc khi dat am luong
(gain) truwde khi bi ha (gain before feedback) (***).

Bét chap nhiirng bét loi, micro c6 hiéu (ng gan cé thé chéc chan 1a vén quy. Khi thiét ké
micro & gan s& cho phép cat gidm tan sb thap tai mixer hay tai micro (da thiét ké trong micro), cho
phép toan bé am thanh vocal hay nhac cu dén gan ngui dung trong khi viéc gidm lwong thu ngudn
am thanh xa hon (hé théng output, am thanh déi lai (reverberant) va tiéng 6n khac chung quanh). Vai
micro, mé ta sau trong chwong nay va trong phan 3, duwoc cb y thiét ké dé tan dung tbi da nguyén tac
nay, két hop v&i mé hinh dinh huwéng cla nd, dé gidm thu nhan am thanh chung quanh trong mai
trwong 6n ao. Ngoai ra, hiéu (rng gan da tré thanh mot phan nhirng thiét bi dw trir cho nhiéu ca sf, va
k§ thuat micro ca nhan thudng dwoc xay dwng chung quanh déc tinh nay. N6i chung, dai da sb micro
vocal dwoc thiét ké dé x&» dung thiét bi cAm tay sé boc 16 hiéu (rng gan.

(***) Gain before feedback: Am lwong dat truée khi bi hu-feedback. Tty day tré di, ban sé gap
rat nhiéu cum ttr nay, chi la mét thanh ngi¥ théng dung cta My, duoc hiéu la nguéng bat dau gay
tiéng hu - ND.

Hinh 5.9 FREQUENCY RESPONSE
Hiéu (rng gan tiéu biéu. - T3~
i a , X ;2 o —
Hiéu rng gan co ca wu = ’ Hazm i
diém I4n khuyét didm. (A) = 1 paul . -._.\
Bass boost do hiéu rng g 10dB o
gan luén manh nhat & 3
nguon trwce tiep trén truc, 2
va yéu nhét 13 & nhitng
goc, noi dap tuyén bi 50 100 200 500 1K 2K 5K 10K 20K
giam 6dB tir trén dap LEGEND ------- 1/“1’" Frequency in Hertz
tuyén trén truc (90° ngoai T 1o o - g
truc cho ra mét cardioid, Fnoreonaxis
70 ° dén 80 ° ngoai truc
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hay hypercardioid). S0
(A) Bwong biéu dién biéu 401
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1 1 o AN
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l Courtesy of Audio Technica and Sennheiser

X dung mé hinh dinh hwé'ng trong that té

(Pratical Use of Directional Patterns)

Viéc xt& dung md hinh dinh hwéng cho microphone cho hiéu qué c6 thé cung cip mot loi thé
quan trong ddi v&i hiéu qua toan dién cta hé thdng ma né dwoc xt& dung. RS rang, né cé thé dung dé
gitp gidm thiéu thu nhan am thanh tir nhi'ng ngudn khac véi ngudn dwoc chi dinh, di nhién day la ly
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do cho micro dinh hwéng ngay tir ddu. Chang han, sy khac biét trong viéc thu &m thanh ngoai truc
gitra mot micro omni va uni-directional, thwérng khodng 4dB dén 6dB khi tham chiéu dén dap tng trén
truc. Gitra 90 va 180 do, la hwéng tdng quat, tir d6 hau hét cac output hé théng trwc tiép va phan doi
tiép can binh thwéng véi microphone, su khac biét trung binh gitra omni va cardioid khoang 12dB.
Nhw vay, loi thé da dat dwoc trong viéc bao vé dé chdng lai sw hoi tiép (feedback) c6 thé I&n hon néu
nhi*ng géc loai bd t6i da dwoc sap thang hang véi vi tri loa va / hay géc dd chinh ma tir d6 am thanh
phan doi di dén.

Nhwng day khong phai la yéu té duy nhat c6 lién quan. Hiéu (rng gan cla miccro dinh hwéng,
nhw da dé cap trong phan trwdc, co thé giip cho moét ngudn am lan can co 1ap nhiéu am thanh hon
nira tlr nhiéu ngudn xa hon. (DT nhién, day chi cé mot yéu tb véi cac thiét ké trong d6 co hiéu tng
gan da khong dwoc loai trir). Wu diém dat dwoc do hiéu tng gan néi chung rat quan trong trong giai
low, twong dbi quan trong trong cac giai lower-mid, va khéng dang ké trong tn sé cao, noi ma chung
ta can phai dwa chd yéu trén mé hinh hwéng dé gidm thu nhan nhiéu &m thanh xa hon.

Nhirng ngudn am thanh c6 1ap va bao vé tét nhat chéng lai feedback phat sinh bang cach
giam thiéu khodng cach vé&i ngudn am thanh va téng tbi da khoang cach véi loa (cong thirc co ban
cho viéc nay sé dwa ra trong phan 3). Mé hinh dinh hwéng va cé hiéu (rng gan c6 |8 tbt nhat nén coi
la tro' gitp bd sung nham gidm thiéu thu nhan am thanh khéng muédn tlr méi trwéng chung quanh.
Nhwng né c6 thé tro gidp rat dang ké (xem Hinh 5.10 va 5.11).

Vay sy khac biét gitra nhirng md hinh dinh hwéng co ban, dén nay da gi¢i thiéu trong
chwong nay thi sao? Théng thuéng, micro cardioid, supercardioid hay hypercardioid c6 thé x& dung
trong cuing khoang cach. Nhwng nhirng mé hinh supercardioid hay hypercardioid cé thé 1a sy lva
chon thich hgp hon so véi cardioids trong vai tinh hudng, chdng han nhw yéu cdu mdc output hé
théng phai rét cao, hay khi can phai tang khoang cach tir ngudn t&i micro lén, nhwng khéng kéo theo
viéc lac (swing) rong ngudn am thanh canh nay qua canh kia (side-to-side). M&c du géc lam viéc hiéu
(ng side-to-side cé phan gidm, sw loai trir cia &m thanh tiép can t&r hai bén truc tiép va nhirng géc
dd rong hon vé phia sau sé hiéu qua hon (xem hinh 5.10). Nhw da néu trwéc day, tiém ndng danh
dbi can bang (trade-off) v&i supercardioids va hypercardioids la kha nang thu nhan am thanh ti
nhirng géc gan truc tiép phia sau (150-180 d6 ngoai truc). Nhwng déi khi, hiéu qua thu nhan phia sau
khéng dang ké, so v&i nhivng loi ich kha thi cha viéc thu ngoai truc giam téng thé (xem hinh 5.10).

Khi supercardioids va hypercardioids co ban c6 hiéu (rng gan phong pha hon cardioids, sw
thu nhan twong déi cta nhidu nguén xa, né dén huwéng nao khong thanh van dé, tiép tuc giam khi
duoc xtr dung gan, dac biét trong giadi thAp khoang 500Hz. Thi du, viéc hly bé / chénh léch tiéng
nhiéu cia microphone hypercardioid minh hoa trong hinh 5.10 phu thudc rt nhiéu vao hiéu (ng nay,
bang cach dung né phdi hop véi md hinh dinh hwéng ciia né dé lam gidm hiéu luc twong déi cia
nhirng &m thanh chung quanh. Céch tiép can nay c6 thé hiru ich & mirc d6 rat cao khi b tri micro
gan, vai thiét ké dwoc ban trén thi tredng véi muc dich cu thé nay. Day 14 loai micro ciing c6 thé rat
hiru ich nhw micro phéng thanh théng bao trong mai trwérng 6n ao (nha may, vai loai sw kién thé
thao, trung tam diéu hanh giao thaéng, v.v).

That tha vi, khi micro supercardioid hay hypercardioid xt dung rat gan cho man trinh di&n cao
cp, sw thu nhan tiv truc tiép phia sau khong chi thanh ra it quan trong, ma con that sy cé thé cé lgi
thé & vai tAn sb (thuwong trén gidi midle va treble). Diéu nay 1a do mét lwgng &m thanh nhét dinh bj
nay ra khdi mét clia nguoi néi hay hat gan, dac biét khi cé loa monitor san khu dét tai vi tri phia sau
micro (né that sy 1a mot phan phan doéi va mot phan cong hwdng). Vi sy thu nhan phia sau & nhirng
phase nghich, né cling cé thé gitp loai bd mét sé am thanh ddi lai tr mat. Sy trao ddi véi viéc xt
dung gan cta mot hypercardioid (thi du, mét trong nhirng hiéu trng gan khéng bi loai tri trong thiét
ké) 1a thay ddi khodng cach ngudn dén micro hay di chuyén sang mot bén dang ké cé thé thay déi sy
thu nhan ngudn am thanh dw dinh, ca vé mic d6 1an chat lwong am nhw vay, & day cac vi tri ndm
gan trén truc can duoc duy tri kha can trong. Ddng thoi, thwdng yéu cau vai phwong phap céat gidam
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dap (rng tan sé thap co hiéu qua (diéu nay phu thudc vao dap ng tin sé & murc thap), dé tranh dw
thira tan sé thap xuét ra. Diéu nay cé thé lién quan dén ton that bd sung, hay tén that ctia micro ¢
gan kém switch low-cut, hay & nhirng tdn that ciia EQ da nang hon.

Micro shotgun dinh hwéng cao cap (nhw trong hinh 5.12), trong vai trwéng hop cé thé hivu
ich cho am thanh pro, thi du, hd tro' giong dién vién trong rap hat. Day la nhirng cong trinh phirc tap
hon ho cardioid, va khéng danh cho xt dung gan. Micro shotgun ciing d6i khi dwoc dung (v&i mirc do
hiéu qua khac) dé lay tiéng néi khi phéng van khan gia va tang 1én dé né cé thé nghe tiéng nhirng
khan gia con lai va ngudi néi chuyén trén san khiu. Thi dy, hai micro nay dwoc x&r dung trong phong
Bé&o chi Nha Tréng c6 vi tri loa monitor gan buc néi. Khiém khuyét I&n trong loai (rng dung nay phu
thudéc cwc doan vao ki nang va su tinh tdo clia ngwoi van hanh microphone.

Micro bi-directional (hinh sb tam) tiép tuc hoat déng hiéu qua, néu bi han ché, x& dung cho
sw bd tri hé thédng micro gan nhirng nhac cu am trdm (bao gdm ca tréng bass), vi né tac dong & tan
sb thAp manh nhét trong nhirng md hinh micro co ban. Hoi thién vi khi chi dung micro nay cho nhac
cu am trAm, mé&c du, né chay sudt toan bd am giai tir omni dén bi-directional.

Vay lam thé nao xét wu va khuyét diém cuta toan bod chuyén nay? O, d6 1a nhirng micro dinh
hwéng nhiéu hon, c6 kha nang lam duoc viéc hon dé tranh tiéng feedback va co lap nhirng nguén
am thanh dy dinh néu n6 duwoc xt dung cé hiéu qua. Trong diéu kién di chuyén nguén am thanh gan
hay xa ra, hay cach xa ngoai truc, di nhién micro omni cung cép s flexiblity (linh dong) nhat, day Ia ly
do tai sao phan Ién né thuwérng dwoc dung cho hop bao (news gathering) va nhirng tinh huéng co6
khuynh huéng khong cé feedback. V&i omni, viéc xem xét chinh la khoang cach tir nguén am thanh,
va khoéng phai 1a moét yéu té (méc du nhé réng tan sb cao bi gidm phan nao & nhirng géc réong ngoai
truc).

Cardioids roi vao gitra hai thai cuc trén. O’ day tinh linh hoat van c6 mét me d6 kha I&n khi
ngudn am chuyén ddng dé ra hai bén, 1&n trén hay xudng duéi tiv truc trung tdm. Tuy nhién, mirc do
linh hoat s& gidm phan nao véi supercardioids, va giam phan nao hon niva véi hypercardioids.

Vi vay, nhitrng nguy co cla sy khuéch dai da rd rang, khi mé hinh hep, nhitng vi tri micro can
phai dwoc xem xét kj ludng hon dé huéng loi tir nhirng loi ich tiém néng ctia md hinh hep. Bong
thovi, khi c6 hiéu ’ng gan manh, nhiéu kha ndng ching ta sé& gidm thu nhan tan sb gira (midrange) va
low hon t&r mdi trwérng chung quanh. Danh déi: hiéu (ng gan manh sé thay ddi chat lwong am khi
khoang cach ngudn dén micro bi bién thién, do d6 cang quan trong hon, sé tré thanh khoang cach
phu hop hop ly dwoc duy tri khi x&¢ dung gan hon. (Hay nhé rang hiéu (rng gan manh nhét thay trong
micro bi-directional, va dan dan gidm di v&i hypercardioid, supercardioid, micro cardioid va
semicardioid, khdng cé hiéu trng gan cho tat ca micro omni).

Hinh 5.10

Hiéu (rng gan ciing cé thé dwoc tdng cweng hay bi loai bé béi hang san xuét, tiy thudc vao cong dung ma
micro dwoc thiét ké. Hinh trong A, B va C dwoc thiét ké cong nghiép xt dung hiéu qua hiéu (rng gan béng cach
cai tién no.
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Sound & Lighting

(A) Crown CM-310 micro differoid cardioid vocal. &
day mang chan (diaphragm) dwoc bb tri rat gan voi
mét trwdc cla lwdi bdo vé, so vdi micro dién hinh.
Cach bb tri nay cho phép khoang cach ngudn rat
gan v&i micro trén truc, tang hiéu tng gan khi moi
dang cham vao mic. Pdng thoi, vi luat binh phuong
nghich dao (gi¢i thiéu trong chwong 4), vi tri clia
mang chan gan v&i mat chan gié nay cho phép ting
sw thu nhan nguén dy dinh so v&i mbi treong
chung quanh hay hwéng ra clia loa monitor san
khau. Nhwng dirng di chuyén loai micro nay, hay
lam am thanh bye- bye (v6 micro).

(B) Beyer hypercardioid TGX-580 (polar pattern da
thé hién trong hinh 5.8). Day la loai micro x&* dung
nguyeén tac twong tw nhw trong hinh A, mac du cé
md hinh thu nhan hoi hep hon.

(C) AKG D-558B micro noise-canceling / differental.
Mot microphone hypercardioid loai théng bao x&
dung mét nguyén tic twong tw, nhwng dan dén cuc
doan. Trong loai micro nay, hiéu (rng gan dugc mé
rong rat I6n 1én & tan sb, cung cap s phan biét cuwc
doan chéng lai nhixtng am thanh cé ngudn tir rat xa,
c6 loi cho nguwéi x&r dung rat gan.

Hiéu &ng gan cling co thé bi gidm hay loai bé trong
micro don hwéng. Hai phwong phap déu dwoc xt
dung.

(D) Electrovoice RE-20 (con goi la PL-20). Micro
nay, dwoc wa thich dung cho tréng bass,
saxophone (va phat thanh théng bao), b tri thém
hé théng ctra sb doc theo chiéu dai ctia than micro
dé loai bé hiéu (rng gan. Day la mét trong nhém céac
micro khéng cé hiéu &ng gan, nhan cta hang san
xuét nay la Variable-D. Khéng che cac ctra sb nay
b&ng ban tay, hay cac nguyén tac Variable-D sé bi
giém aia tri. mé hinh dinh hiréyng cling vay.

& Hinh 5.1 \ay xi dung hai

mé v&i mot crossover.
La ricro uynanne caruioia co ihay khéng nghe rd
hiéi i'vna adn miecra nav 1a miern hiie san khau da
du (A) Bac diém microphone tinh

theo mo hinh cwec co ban .
3n tac nhuw E.
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(B) Géc bao ph dién
hinh (xudng dén -3dB bén
dwdi trén truc phan &ng).

CARDIOID SUPERCARDIOID HYPERCARDIOID

(C) Yéu t6 khoang cach trén truc, lién quan dén sy thu nhan da hwéng. Luu y & day 1a véi thiét ké don huwéng,
chuiing ta c6 thé dat dwoc mét trong hai muc tiéu co ban (hay vai loai két hop ca hai). (1) Véi micro cardioid,
supercardioid hay hypercardioid (so vé&i omni), khoang cach gitra ngudn am thanh va microphone c6 thé dwoc
tang lén dén mot yéu t6 cla ca hai trwdc khi dat t6i mot cap twong duwong tiéng feedback hay 4m thanh thu
dwoc chung quanh (nhw minh hoa duéi day). (2) O mét khodng cach ngudn-téi-micro nhét dinh, véi mét micro
thu am thanh don hwéng tir méi trwérng chung quanh cé thé gidam moét trong hai yéu td nay, lam céng cu quan
trong cho ho cardioid trong viéc tranh feedback va viéc thu am thanh khéng mudn khac, dic biét khi x&r dung
gan.

HYPERCARDIOID

210°~— | —150°

125Hz '\ 2000Hz dB
250Hz }—— 4000Hz —-—- 180
500Hz ) 8000HZ —+-—- ——125Hz  ——-2kHz
1000Hz 16000Hz —-—~ ——-250Hz —--=- 4kHz
------ 500Hz == 8KkHzZ
------ 1kHz ----- 12.5kHz
(A) Short shotgun (10") (B) Long shotgun (24")
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Hinh 5.12

Micro Line gradient (shotgun).
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Trong loai micro nay, dwoc thiét ké dé c6 tinh dinh hwéng khoadng cach xa rat cao, lwu y mé hinh nhw
thé nao phu thudéc manh vao dé dai ctia micro. Nhirng micro dai hon, nhiéu kidu shotgun c6 khuynh hwéng duy
tri tAn sb th&p. Tai tAn sb thdp, mdi micro van I& mét thanh vién cla ho cardioid. (A: Sennheiser MKH mau M6,
supercardioid dw¢i khodng 2kHz. B:. Beyer MC 73Z cardioid dwéi khoang 300Hz hay twong dwong).

Giai tdn va dap tuyén
(Frequency Range and Response Curves)

Nhirng gidi tAn sb yéu ciu va dwdng dap tuyén ctia microphone phu thudc vao rng dung né
dang x& dung, cling nhw theo s& thich ca nhan. Theo da sb trué'ng hop, microphone khéng can phai
bao gdm toan bd phd am thanh, va ciing khéng can diéu dé dé c6 dap tan khong dbi trong toan bo
giai clia nd. Trong that té, trong nhiéu truéng hop nhivng dac diém nay that sy c6 thé phan tac dung.

Trwédc hét, trong tat ca trwdng hop nhuwng ciing rat hiém, né khéong can nhu ciu bao trum bat
dd th&p nhét ctia phdé am thanh (20Hz - 40Hz), vi hdn hgp am thanh toan gidi (full-range audio mix)
dién hinh khéng lién quan dén nang lwong trong gidi nay. Hon niva, day la giai tan lam thiét bj loa tan
sb th&p bi rung dong manh liét do gi¢i han cta thiét ké that té. Gidm kha nang cla micro c6 tan sé
thap hon nira, trong nhiéu trudng hop sé cé loi thé, dac biét déi véi vocal va nhac cu tan sé cao
(treble). Thuc hién diéu nay, thiét ké cta nhidu microphone cung cap kha nang cat gidm dap ng cla
micro & tan sé th4p chi don gian bang cach bat switch s&n cé.

HAn hop am thanh toan giai dién hinh ciing khang lién quan dén bat ky nang lwong nao dang
ké trong Y2 bat dd cao nhat ciia am phéd (khodng 14k - 20k). Théng thudng chi cé nhirng bdi am rét
cao clia cymbal méng va vai loai chudng (bell) méi cé. Dung cu dién t& doi khi cé nang lwong dang
ké trong giai nay, nhung né lai khéng cé nhu cau bé tri micro (miking), va néng lwong tan sé rat cao
la hau nhw ludn 1a tac dung phu va phuong phap tdng hop khong can thiét ctia né. Ciing dang cha y,
hau hét ¥ bat dd cao nhat nay khéng ndm trong gidi nghe dwoc clia phan Ién thinh gia trwéng thanh.

Giai tAn sb mé rong vwot ra ngoai gan hai cuc chi d& mé ta, cho du cé thé 1a d4u hiéu cho
thdy micro cé kha nang tiép can né véi hiéu qua hop ly, khi dwdng dap tuyén vubt ra & hai cwc. Dap
&ng & bén ngoai giai tAn ctia micro ddi khi cling kha that thwdng, day 1a déc trung thwdng cé trong
micro moving coil & tan sé cuwc cao (va khdng ludn thé hién trong dwerng dap tuyén da cong bé). Do
vay, nhirng théng sé ky thuat ctia giai tAn sb dwa ra b&i hang san xuét cé khuynh hwéng khéng can
quan tam dén. Ré rang la micro cé thé dap (rng nhiéu gidi tAn sé can thiét, nhwng né la nhitng dwdng
dap tuyén & gitra nhirng tan sé thap va cao gidi han, cé khuynh huéng thanh ra quan trong nhét.

Con vé nhirng dap tan gira hai cwc? Diéu nay phu thudc vao cach thirc dinh hinh am thanh,
va danh gia trén co s& tirng trvdng hop cu théd. Néu ngudn am thanh dwoc trinh bay chinh xac va
khong cé diéu chinh gi vé chét lwgng am, micro c6 dap tuyén twong ddi phéng (flat) cé thé rat tot. Rat
phd bién, cho du sw thay dbi chat lwgng am sac bang micro lai dwoc wa thich hon nhitng am thanh
c6 dap tuyén phang. Mot 1an niva, day la mot trong rat nhiéu van dé vé s& thich ca nhan. Bdng thoi,
trong bt ky hé thdng da cho nao, dwdng dap tuyén cla micro twong dbi déng vai trd quan trong
trong viéc dan t&i két hop téng thé. Vi ly do nay, trong am nhac, cé khuynh huéng x&r dung nhiéu loai
micro khac nhau, do d6 sé& dem lai nhitng thay dbi vé& am diéu ma ching ta mudn c6 trong tirng loai
nhac cu. Chuang ta cé thé x& dung moét loai micro chuyén vé vocal, mot loai trén tréng kick, mot vao
snare, cai khac cho cymbal, va van van.
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N6i chung, cho du cai quan trong |a dwdng dap tan c6 dap ng dugc hiéu ng chuyén tiép
twong ddi tét doc theo am phd, ma van phu hop hop ly véi tai trong khi van yéu cu truc cia né lam
viéc duwoc nhidu géc do. Binh cong huwdng manh va dap &ng cao (sharp) gidm nhiéu, dac biét la &
nhirng tan s6 low va midle trong vai trwdng hop cé thé lam tré ngai cho 4m thanh chét lwong cao, va
khi né xay ra, sé rat kho diéu chinh bang EQ.

Thi du, dap tuyén tang va gidm hop ly, chang han nhw tlr 125Hz dén 1kHz, sé anh hwéng
dén chét lwgng am cua tiéng noi (voice) hay nhac cu theo cach nao d6. Nhwng néi chung né sé
khéng c6 khuynh hwéng mé ta sai mirc twong dbi cla nhixng nét nhac, né ciing sé khong trinh bay
sai formants (sw cong hwéng tw nhién) mang tinh séng con véi am thanh déc trwng cla nhac cu. Sy
l&m lac nghiém trong vé& dap tuyén ctia micro trong gidi nay, cho du c¢é thé gay ra nhirng thay ddi kha
dé dang chd y vé mrc am lwong rd rang va / hay chat lwong am diéu, nhw nhitng nén tang co ban va
boi am thép di dén trong va ngoai nhirng tan sb bi anh hwéng, trong khi choi hay hat nhixng nét nhac
khac nhau. May thay, diéu nay chi la van dé binh thwong duy nhéat véi micro gia rat ré. Nhirng loai
dap &ng dinh (peak) khdng can xirng thuéng cé nhiéu van dé trong viéc danh gia vé loa hon viéc
danh gia micro.

TYPICAL FREQUENCY RESPONSE

@
©

Z

w

%410

& - N

@B 0 L

g0 A (A)
=

3

© 20 50 100 1,000 10,000 20,000

FREQUENCY IN HERTZ

TYPICAL POLAR PATTERNS

~~~~~~ 125Hz —— 2000Hz
- == 500Hz === 4000Hz
—1000Hz e 8000Hz

TYPICAL FREQUENCY RESPONSE,

@
2 SM56, SM57
w
7}
z +10
E -
7] 0 L anlll.a\ (B)
e e A
-
w p
Y 0
’%
E 20 50 100 1,000 10,000 20,000

FREQUENCY IN HERTZ

Hinh 5.13

(A) Bay co thé 1a microphone théng dung nhét trong nganh, ban dau tiép thi véi tén thwong mai
Unisphere. Shure SM-58 dwoc coi la micro vocal cb dién, va van con chi yéu trong nganh cho nhitng trng dung
chi phi khiém tén dén nhirng (rng dung chét lwong cao. (Chwa cé hiéu tng gan & cai nay).

(B) Shure SM-57 1a mét micro da nang vé&i dap tAn bao quéat hon. (ciing khéng c6 hiéu (rng gan).

@ Sound & Lighting



Lwu y sw khac biét tinh té trong dwérng dap tuyén tan sé cwe thap va cao. Néu hai micro nay duwoc xtr
dung trong cling hé théng, rat cé kha nang sw két hop sé dwoc x&r dung , 58 cho vocal va 57 cho cac nhac cu
yéu cau thu tan sb thap tét hon, nhw tréng. Vi gidi tAn sé twong dbi rong ctia né, 57 la mét micro da néng tét.

Trong tan sb cao, cho du cé lién quan rat nhiéu dén nhirng can nhac khac nhau. Phd bién Ia
microphone c6 sy két hop moét sb dinh va do dbc (dip) & dap tuyén tan sé cao dé hd tro viéc truyén
dat am suyt (sibilance) hay canh (edge) riéng dac trwng cta né, dac biét la vocal. Trong khi loai hinh
nay cé nhirng tré ngai tiém nang riéng (dinh cao manh cua loai nay cé thé gidm gain before feedback
(ngu®ng hu) va trong vai trwérng hop c6 thé 1am viéc chinh EQ kho hon), né thuéng dwoc nguodi
diing va ngudi nghe cho rang sé& mubn dwoc hiéu (’ng mong mudn. Hon nira, dé&n mét mire do 1on
nao do la dac tinh dap (rng cula loai nay - trong khodng t&r khodng 1kHz tr& 1én — cho phép micro gilr
lai @m thanh d&c trung ctia né méc du cé sw thay déi do hiéu (rng gan.

Déi v&i nhivng rng dung cho vocal, dap tuyén manh di doi bén dwéi khoang 150Hz hay gan
nhw vay, hoan toan khoéng can thiét, va thuc ra cé thé van dé nay 14 tai: (& day chung ta khéng néi vé
giai dap tuyén tdng thé, dan béng chirng Ia chung ta dang néi vé dap ng quéa di¥ doi). Th&r nhét, sy
thu nhan tiéng vang dong do chan micro la khuyét diém nadng (severly) nhat trong cac tan sé thép.
Th hai, tiéng gié 6n, tiéng thé tha hoi bat ngd hop sire véi nhirtng phu am P, K, va T ciing la khuyét
diém nang nhat & mac thap. (Day la loai noise ciing ¢ thé cé tac dong vao gidi qua cao, nhwng lai
lan tran & mirc low). Loai bd hoan toan kha khé néu khéng cé mut chan hoi bén ngoai céng kénh, van
dé nay c6 thé giam manh bang sy két hop gitra cét tan sé thap va mut chan hoi bén trong hop Iy,
thwdrng gén vao micro dung cho ca si. Cudi cuing, khi x&* dung gan, hiéu trng gan cé thé lam tang
dang ké giai nay dén mdc né cé thé can tré am thanh du kién cé hiéu qua, cé thé cé dang thirc gay
m& nhat nhirng nhac cu &m trdm hay Iam am thanh 16n xon.

C6 18 khéng nén ngac nhién, nhirng microphone chét lwgng cao nhéat thweng (méc du khéng
nhét thiét) c6 giai tAn sb rat rong hoat dong rat tét & giai cubi thip (low-end). Diéu nay lam cho micro
nhw vay khong thé chap nhan cho vocal? Hoan toan khéng cé trong that té, nhiéu ngudi ang hod
micro vocal roi vao nhédm nay. Nhung phai gitr trong tam tri rang khi x& dung gan, mac thap cé thé
can phai dwoc cat gidm, doi khi hoan toan, va trong vai trudng hop cé thé cé nhivng tré gia bd sung.
Nhiéu thiét k& micro cé switch cat gidm murc thap, chi yéu cho muc dich nay. Dap (ng nay ciing cé
thé duwoc cat gidm tai mixer hay b&i EQ gan thém ngoai, néu can. (Néu loa khéng dap ing manh
trong giai tAn sb thap, diéu nay cé thé khéng can, mac du trong vai trwérng hop cong suét hé thdng cé
thé bi lang phi trong khi phan phat tAn sé th&p khong can thiét béi micro) .

Nhac cu can micro cé nhiéu loai khac nhau, sé thao luan thém tai phan Ill. C6 1& d& ré, micro

cho kick drum, toms bass, va dung cu am bass nén cé khuynh hwéng cé dap tuyén twong di manh
& tan sb rat thap.

Xt dung Micro Tong quat (Genaral Use of Microphone)

Tbng hop nhirng thao luan cla vai phan trwédc, xt dung micro cho hiéu qua thwdng lién quan
dén nhirng viéc sau day:

& Giam thiéu khoang cach tir ngudn am thanh du kién, va / hay tang tbi da khoang cach tw

micro dén loa dén murc c6 thé hop ly nhéat.

& Hay xt dung hiéu qua mé hinh dinh hwéng bang cach gi® cho ngudn am thanh hop ly nam

trong géc lam viéc hiru ich cGa micro, thé hién trong hinh 5.10-B (ly twéng, truc tiép trén

truc).

& Cb gang gitr cho loa gan v&i géc dd thu nhan tdi thidu (thwéng it nhat [a 90 ° tré 1én ngoai

truc).

m Sound & Lighting



& Cb gang gitr khoang cach gitra ngudn am thanh va micro phu hop hop ly.

& Khi b tri micro & gan, hiéu tng gan c6 thé hd tro' viéc gidm thu nhan thém cac ngudn am
thanh xa hon, ddi khi bu d&p khiém khuyét. Nnwng & day, phai chuyén can duy tri viéc x
dung gan. (Béng thoi, ldy EQ cét nhivng tan sb thap co thé can, dé bu dép su thu nhan gan
tang lén cta nhirng tn sb do) .

& Dén mirc d6 kha di tot nhat, hay lam theo huwéng dan 3:1 mé ta trong hinh 5.15.
Vai hwéng dan thém:

Bét ct khi ndo cdn mirc dd am thanh rat cao, ciing thwéng dwoc yéu ciu moét khodng cach
hoat déng gan rat chat ché. Micro cardioid, supercardioid hay hypercardioid c6 vi tri gdn hay cham
vao moi ca sT trén truc c6 thé hd tro trong viéc cho phép loa monitor san khau va loa chinh c¢é mirc do
tin hiéu cao hon (diéu nay thwdng goi la &n micro - eating the mic). Ngay ca khi micro cam tay, thuc
hanh nay thudng cé thé cho phép mirc dd am thanh day da tai mang nhun micro dé trung hoa &nh
hwéng cua vi tri micro theo nhiéu hwéng khac nhau, mac du van cé thé can phai luyén tap can than
trong pham vi gan loa monitor san khau, hay néu di lai & phia truéc loa chinh.
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Hinh 5.14:

Hwéng dan micro tbng quat: Gilr khoang cach dén ngudn am thanh ngén dén mirc c6 thé hop Iy nhét
va gitr khodng cach v&i nhirng loa Ién c6 thé hop ly nhat. Gitk nguén am thanh ndm trén truc va loa ngoai truc
dén murc c6 thé tét nhat. Va / hay git» micro xa dén mirc hop ly cé thé cé, dén nhirng géc phat tan hay loa murc
dd cao. (Xem thém hinh 5.20).

Tinh huéng can bb tri micro xa (thi du nhw buc gidng- lectern) cé thé khuyén khich x& dung
hai micro nhw trong hinh 5.15-A va B. Phwong phap nay cé thé lam gidm sy bién dong vé cudng do
khi nguoi néi quay mat sang trai hay phai, hay than ngwoi quay tir bén nay sang bén kia. Bong thoi,
né co thé khuyén khich ngwdi néi duy tri phi hop tlr nguén t&i microphone (source-to-mic) hop ly
bang cach thiét lap mot vong cung twéng twong dé lam viéc trong dd, vach ra béi hai vi tri micro. Tuy
nhién, nhirng khuyét diém khi thyc hién chuyén nay déi khi cé thé I1én hon nhitng wu diém, do van dé
dinh phase xay ra khi hai micro dung theo cach nay. Danh dbi la dap &ng tin sb sé xau di khi ngudi
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néi di chuyén va thay dbi vi tri (xem lai hinh 5.15). Cé hay khéng sy danh dbi nay phu thudc phan 16n
vao am thanh trong phong. Néu tiéng doi trong phong tao ra am thanh kha ré va cach phat am trong

khan gia (dién gia? - ND) 1a van dé, c6 1& phai cé yéu t6 nay dé co loi cho ban va chi can x&r dung mét
micro. Hwéng dan ré rang dé dién gia hiéu vé ky thuat micro c6 thé dé cap trong truéng hop nhw vay.

Dau la khoang di chuyén trung binh, phwong phap duy tri tlr nguén t&i micro (source-to-mic)
phu hop vé&i khodng cach micro la viéc dung microphone deo day (/avaliere) hay clip-on (kep ao). Bay
la loai micro thuwéng 1a loai da huéng, va thudng duoc thiét ké dé nang cao dang ké giai tan sé rat
cao dé bu dap phan nao su han ché géc phat tan clia cac tan sé tir miéng.

Micro khéng day (wireless microphone) cé thé, di nhién, cung cép cho dién gia hay ca si nao
do6 khoang di chuyén vé han, méac du né ciing c6 khuynh hwéng lién quan dén hoat dong thiét 1ap hon
va ¢ thém nhiéu co hoi that bai trong subt sy kién hon so véi dung micro cé day tiéu chuan. Trong
khi dén nay van con kha tbn kém, micro khéng day dwoc san xuat véi nhivng thiét ké ma khi xt dung
ding, c6 kha nang loai bd nhirng tin hiéu khac thwdng va nhikng tré ngai béi nhiéu tan sé vo tuyén
phd bién trong nhirng thiét ké trwéc. Micro lavaliere thuwdng két hop véi dai wireless nhw trong hinh
5.18. Nhirng thiét bi khong day sé dwoc tom luwgc sau trong chuwong nay.

Bét ké x&r dung phwong phap nao, diéu quan trong 1a hdy nhé, khi ngudn bat diu tiép can
nhirng géc lam viéc hivu ich cwc ky rong (mirc géc d6 bao phd, nhw trong hinh 5.11-B) clia micro
dinh hwéng, nhitng dap &ng clia micro xudng gan 3dB so v&i dap (ng trén truc. Diéu nay cé nghia
khéng chi la viéc thu nhan ngudn am thanh dy dinh sé giam, nhwng ciing la thu nhan thém nhirng am
thanh khac tir méi trwdng, béng cach so sanh. Khi goc d6 dap &ng dat -6dB, chung ta cé thé lam tét
hay té6t hon bang cach x&r dung micro omni-directional. (Néu can, hay tham khao lai cac hinh 1.3, 5.4,
5.6 va 5.11, thwerng dat dwoc két qua tét nhat bang cach gitk ngudn va truc thu nhan (pick-up) cang
gan tbi da cang tét.

Séc thai ngoai truc-off-axis colorations- (sw khac biét trong dap tan) ddi khi cling c6 thé déng
vai trd dang ghi nhan khi bé tri micro. Bap rng ngoai truc tiéu biéu cé khuynh huéng lién quan dén
s gidm di & mot s6 mirc cwe cao, nhwng ddi khi cé thé kéo theo viing am phd khac twong tw, déc
biét 1a khi ngudn di chuyén dén géc rat xa ngoai truc.

Loai sai léch nay c6 thé, cling 1a hau qua dang chu y trong viéc x(r dung mdt microphone cho
ba ca si gan nhau trong hé thdng cao cap twong ddi. Khi hai ca si & hai bén dang tiép can tir mot goc
(goi la 90 d6 ngoai truc), noi dap (ng tan sb cao bj giam xubng, tiéng hat ctia ho c6 thé con thiéu vai
am cao so v&i ca sT & gitra. (Ddng thoi, ho, di nhién, can phai di chuyén t&i gan micro hon dé c6
dugc cuong do thu nhan twong dwong). Trong khi khéng hiéu qua bang mot micro d&t gan cho mai
ca s, micro ddi khi dwoc chia sé vi ly do hiéu suat véi két qua tam chép nhan dwoc. Sy danh déi
chinh bang cach thuc hién viéc nay 1a gidm ngwdng ha (gain before feedback), so véi mirc am lwong
sén co tlr miéng cla ca si gan trén tryc.

Mach dién micro can bang va khéng can bang

(Balanced and Unbalanced Mic Circuits)

Day microphone dan tin hiéu am thanh dén dich bang moét trong hai cach co ban. Mach
khong can béng (unbalance) dung mot day dan tin hiéu kém theo giap chan chéng nhiéu dién, nhw
minh hoa trong hinh 5.16. mach can bang (balance) dung hai day dan dién mang tin hiéu nhw hinh
trong hinh 5.16.B, v&i day dan thi ba bao quanh né lam giap chéan.

Day micro khéng can bang chi cé hiéu qua trén khodng cach ngén. Mac du cé hai khuyét
diém co ban. Thi nhat, day (line) micro khdng can bang thwéng bi hily hoai & tré khang rat cao. Khi
mach micro c6 tré khang cao, né sé& c6 khuynh hwéng dé bi nhiéu dién. (Tinh dién nhiéu bt ngudn tir
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nhiéu ngudn nhw dén huynh quang, nhirng thiét bj va vai déng co dién va cé thé nghe duwgc nhw am
thanh ri rAm (buzz) & output cGia 4m thanh).

Pk \
N ] ~ )
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(A) Vs \ (B) rd \

f Podium §> 5; Podium §>
Two mics combined in-phase when Two mics combined when
source is equally distant from both source is off center

— =S
B Frequency B Frequency

S S (S [ (- - RN N OO N [N ) [ N [ |
Resulting response (assuming flat Resulting response

response of each mic individually
Hinh 5.15

Khi can thiét, x&r dung vai micro d& hoan thanh céng viéc va
thwe hién dinh luat 3-1 dén mdc kha di tét nhat.

Lwu y trong C, chuyén gi xay ra véi nhivng dap tan khi két

hop hai tin hiéu giébng hét nhau véi sw cham tré nhé gitra N6

(ttr khoang 0,1 mili giay Ién dén 10 mili giay). Pay la hiéu

rng loc lvgc (comb-filter) ndi tiéng. Khi sw cham tré thay déi,

két qua la cho ra am thanh “swishing” (xao xac) dac trung, la . ; F . ,
co s& dé thwc hién hiéu (rng phasing (dinh phase) va 50 100 200 500 1K 2K 5K
flanging (canh, g& ndi), thwong xt dung trén guitar dién va sl &

nhidu nhac cu khac. (Hiéu &ng nay gia dinh nhirng tin hiéu

giéng nhau vé cweng dd). O cach thuc hién that té, khi xtr

dung hai micro nhw trong A va B, c6 mét phan bé loc lwoc

ngudn, sé& loc khi ngudn di chuyén ra khéi trung tam, nhuw

trong két qua dap tn B. Sy hoi cham tré gitra thoi gian
dwa am thanh dé&n ché micro & xa hon la nguyén nhan triét
- -
: ?

RELATIVE LEVEL (dB)

tiéu & tan sd bod loc lwoc. Sw triét tiéu dwoc phan nao bu dép

b&i that té la tin hiéu th hai hoi thAp cwdng d6 hon do né X
phai di thém khoang cach dai hon, nhung van con sailam D) 1FT
trong két hop dap tan nhw trong B. (Tan sb c6 lién quan dén — v
thi gian tré (delay time) va ciing la khoang céach gira hai ?‘ 3FT

micro. Hiéu &ng loc lvgc c6 khuynh hwéng nghe rd hau hét

& nhirng micro d&t xa nhau khi ngudn di chuyén tir bén nay

sang bén kia). Giai phap tbi wu dé giai quyét tinh thé khé x The 3-to-1 Rule.
nay dwoc duwa ra theo luat 3:1 ciia Burrough. O khoang cach

twong ddi nay, nhivng am thanh nhan dwoc béi micro thir

hai phai ha thdp cwdng do dd lam cho sw lwvgc loc khong

dang ké va tré thanh dap tuyén cho nhirng muc dich thiét

thwe. (Xem thém thao luan trong chwong 12, hinh 12.4 va

chwong 13, hinh 13.1).
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Hinh 5.16

N6i day micro can bang va khéng can béng.

Th hai, tinh chat day dién Ia két qua tw nhién cla thiét ké day dan co ban, co thé gay ra su
suy giam dap &ng tan sb cao dang ké, khi tdng chiéu dai day thi lai cang téi té hon. Diéu nay cé thé bi
pha trén béi nhiu cao tAn ma loai mach nay rat dé bi, nén khi can bang (equalizing) sé lam gidm dap
tan cao ciing nhw lam tédng murc dd tiéng 6n cé tAn sb cao ngoai vi. Microphone output thdp do thiét
ké microphone hay cach x& dung cé thé tiép tuc cho phép tiéng nhiéu chiém wu thé. (Mrc d6 cla
dwdng day unbalance, tinh c& la chuyén khac, néu khoang cach thwérng dung 1&n dén it nhat 50m
(150") hay hon, ty Ié tin hiéu so v&i tiéng nhiéu rat hop ly, sé thdo luan trong chuong 16).

Qui tAc ngén tay cai hop ly sé cho phép x& dung loai day micro khéng can bang (unbalance)
trong hau hét diéu kién méi trwerng binh thuwdng véi chiéu dai day khéng dai hon 6 mét (20'). M6i
trwdng hay bi dao dong cao bat thudng cé thé doi hdi danh gia lai hwéng dan nay. Micro output cao,
néu chi can am thanh chat lwong tbi thiéu hay nhirng yéu té khac c6 1& cho phép kéo dai n6 ra mot
chut.

Mach can bang théng thuwdng (mac du khéng nhat thiét) lién quan dén tré khang thap hon
mot chut so véi mach khéng can béng. Day (line) can bang dwoc thiét ké dé cho phép giap chén loai
thoat dong tinh dién ra (khéng nghiém trong trong mach tré khang thap), doc lap véi day dan tin hiéu.
Téach nhiém vu ra la hiru ich, nhwng loi thé chinh cGa mach can bang la trwong dién t -
electromagnetic field (khdng bi che b&i giap chan) bi hai day dan giéng hét duwoc xoén thanh hinh
xoén ¢ bén trong giap chén. Sy xoén nay lam cho nhirng trwéng dién tir lién tuc ddo nguoc voi
nhau, chi yéu 1a ngén c&n anh hwéng cta né khi di song hanh cuing véi tin hiéu micro. Bat ky dién t
hum, noise nao con sét lai, trong chirng mwe, day 1a chuyén binh thwérng cho ca hai loai: déng phase
va nghich phase 180 do, tw dong bi triét tiéu do input balance ctia mixer, vi thé gan nhuw loai bé loai
nhiéu nay.
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Chuyén nay khong xay ra vdi line khéng can bang, trong dé hai day dan tin hiéu khéng xoan
vao nhau. Hon nira, day dan khéng can bang cé cau hinh khac (mét day dan nhé rén va cing, soi
khac la 6ng réng twong dbéi I6n néi dién véi khung cia mixer) va do d6 cé thudc tinh dién khac xa loai
kia. Vi vay né khong thé triét tiéu nhiéu dién tlr véi bat ky mirc dd hop ly ndo ca.

Can béng (balanced), dwéng day tré khang thap (low-impedance) da tim dwoc mot thda hiép
tuyét voi va hién 1a ciu hinh dwérng day micro tiéu chuén trong (rng dung am thanh chét lwong cao.
Day 1a loai mach cho phép lwu lwgng tin hiéu chat lwgng cao lwu théng & do dai 1&n téi it nhat 100
mét trong diéu kién dién hinh (xem hinh 14.3 vé chay day rat dai). Tuy nhién, wu diém cta mach can
bang la né s&n sang cho phép giap chén ndi dat bi ngat két nbi (nang hé 1én) & mot dau dé tranh
vong lap tiép dat (ground loop) (Chwong 15 va 16).

Tr& khang cua microphone (Microphone Impedance)

Day micro tan cung phai vao moét thiét bj cé tré khang input phu hop hop ly véi gidi tré khang
duogc chi dinh cia microphone hay duoc diéu chinh bang moét thiét bi phu hop véi tré khang, vi vay
nhirng yéu ciu vé dién clia microphone va mixer déu twong thich. Nnw da giai thich trong chuong 4,
tré khang input that té (load) ctia mixer nén gap it nhat nam Ian so v&i tré khang output that té (ngudn
tré khang) clia cac microphone chinh, néu khéng, dai khi dan té&i suy thoai tin hiéu.

Nhirng gidi tré khang microphone gan dung sau day da chiém wu thé trong nganh coéng
nghiép am thanh.

Micro tr& khang cao -high-impedace micro- (tr& khang dau ra ~ 5000 ohms hay hon) thuwdng
tan cling tai input mixer cé tdm hoat dong tai 25.000 ohms hay giai cao hon.

Micro tr& khang thap -low-imperdance micro- (tr& khang dau ra ~ 150 - 400 ohms) thudng
tan cung tai input mixer tai giai 1.500 - 5.000 ohms.

Micro tr& khang rat thap -very low-impedance micro- (~ 20-75 ohms) (ban dau x& dung trong
nhirng hé théng phat séng va phong thu am, hién nay hiém khi x& dung) dwoc thiét ké dé tan cung tai
tré khang dau vao khoang 150 - 600 ohm. Day |a loai micro hoan toan cé kha nang tan cung tai dau
vao thiét bj hién dai theo tiéu chuan can bang, nhung cé thé c6 mie do tin hiéu thap tai cac input
mixer néi chung, diéu chinh tang dau vao cho phu hop sé la mét van dé don gian.

Théng thwéng, cach phan loai micro nay sé hoat ddng dung cach khi cdm vao input mixer co
phan loai twvong tuw.

Trong h3u hét treeng hop, tré khang dau vao cao xt dung phone jack %4’ cho dau vao va
mot day dan khdng can bang. Tré khang thdp thwdng cung cip cac dau vao 16 cdm dau vao XLR
(hinh 5.18) vé&i tan cung la can bang-balanced (pin 2 va 3 14 tin hiéu dan; pin 1 la giap chan-shield).
Dau vao can bang déi khi dung jack TRS thé hién trong chuwong 7 va 16, mac du diéu nay khong phai
la thiét ké binh thuwdng dbi véi input ciia microphone.

Nghién ctru loai mach khac (micro condenser)

Other Circuit Consideration (Condenser Micro)

Micro condenser dwoc thiét k& dé phu hop véi ngudn ndng lvong tir xa (phantom power)
thworng chép nhan dién ap tr 9VDC dén 52VDC, dan dén microphone trong cung day dan tin hiéu
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(pin 2 va 3) va tr& vé doc theo giap chan. Khi cap dién ap chung cho c&p day nghich phase 180 do,
né bi loai trlr b&i nhirng dau vao can bang trong mach mixer. Hon nira, khi dién ap cap chung cho
hai day dan tin hiéu, s& khéng c6 dién ap gitra hai day nay. Do do, micro dong lwc (dynamic) tiéu
chuén c6 thé hoat dong an toan véi ngudn phantom trén (mac du ddi khi nghe tiéng “pop” khi cdm
day mic in).

Thoéng thwdng, ngudn phantom 48 volt tiéu chuéan cung clp béi nhiéu mixer chat lwong cao
s& cho phép micro nhw vay hoat dong tbt. Déi khi, micro condenser sé dwoc thiét ké dé cé mot
preamp cu thé va / hay yéu ciu cung cap nang lwong nhw vay, néu con nghi ngd, hay kiém tra tinh
nang k¥ thuat hay tham khao y kién hang san xuét. Théng thwdng, néu cung cép dién ap thap hon
(chadng han nhw ngudn pin) van sé& cho phép micro hoat ddng nhwng am lwong (gain) sé giam bot.

Micro condenser electret (phan cwc vinh vién) khéng yéu cau ngudn dién ap phan cwc nhuw
vay, nang lwong yéu ciu cho né dwoc gidi han cho moét pin nhé dién ap thip bén trong dé cip néng
lwong cho thiét ké tich hop chuyén ddi tré khang / bd khuéch dai dé chuyén dbi sang tré khang cao,
d4u ra tin hiéu am thanh it nang lwong ctia micro condenser di manh cho mot dau ra tré khang thap.
Nhiéu thiét ké electret cling cho phép x& dung thém phantom power chir khéng chi cé pin gan trong.

Do nhay (Sensitivity)

Mirc d6 output ctia micro & mdt mirc d6 &p lwc am thanh nhét dinh thuwdng dwoc goi la do
nhay (sensitivity) cGia nd. D nhay thwdng khéng phai la mot tham sé hiru ich cho viéc danh gia chét
lwong ctia micro nhwng c6 thé quan trong trong viéc danh gia sy diéu chinh am lwong dat yéu cau
ctia mixer. D nhay cao ddi khi cé thé gitp gia tang ty 1& gitra tin hiéu va tiéng nhiéu, cho du né khong
bao gi¢r dwoc coi la phwong tién chinh d& xem xét cho viéc lam gidm tiéng nhiéu.

Thoéng thwdng nhét, d6 nhay dugc do tai 1.000Hz va dwoc néu ra bang sé dBu hay dBm cho
mdi Pascal (1 Pa = 10 dynes trén mi cm vudng, twong dwong vai 94db SJPL). Déi khi cling x& dung
cach do bang sb dBu hay dBm cho méi dyne / sq. cm. Twong dwong véi 74db SPL, trong trwdng
hop nay ching ta sé& can thém 20db dé so sanh né véi dd nhay micro néu ra trong cac thong sb kj
thuat dau tién. Thong sb k§ thuat dwoc néu ra trong phwong phap do luwdng khac (rat hiém) co thé
duogc thay ddi theo cac huwéng dan dwoc dwa ra trong chwong 4. D6 nhay tiéu biéu cta micro 13 t -
65dbu/Pa (sb twong dbi thap) dén 40dbu/Pa (micro rat nhay-very hot).

D6 méo (Distortion)

Tbng méo hoa am (Total harmonic distortion — THD) duéi 1 % tai 1.000Hz thwéng coi la
chap nhan dwoc cho microphone chét lwong cao (1% la phd bién nhwng khéng & tt ca cac am thanh
nghe dwoc). Mrc do 4p suat am thanh tbi da thong ké cho micro thwdng dugc tham chiéu dén ty 1é
THD nay, do d6 thwérng cho phép cé su linh hoat vwot ra ngoai gi¢i han SPL téi da (mé&c du quy cach
nay khong luén dugc cong bd).

Dap (ng tam thoi cé thé 1a yéu td quan trong trong chét lwgng am thanh, nhw da giai thich
trong chwong 4. Sy méo dang tam thoi (hay thiéu dap (ng tam thoi tdt) c6 thé dang chu y trong
nhiéu (khdng phai tat ca) micro loai moving coil, do khéi lwong clia mang chén / cach 1&p rap cudn
day. Micro condenser, micro ruban va hau hét thiét ké nao c6 nam cham neodymi cé khuynh hwéng
giam dang ké sy méo dang tam thi nhiéu so véi thiét ké moving coil truyén théng

Hoi c6 lién quan dén su méo dang tam thoi 1a nén dong luc (dynamic compression), d6 1a sy
bt lwc clia mot micro khi cung cép tin hiéu chinh xac dap ng véi mirc d6 am thanh cao. Doéi khi
output bi mét hoi nhiéu, khoang 3dB hay nhiéu hon & mac dé cao. Diéu nay co thé dang ké khi biéu
dién am thanh cao cap, noi cé ca si dang hat rat Ién vao micro va noi can thiét mirc d6 output téi da.
Day 1a mét sy phi tuyén tinh ma nam cham neodymi hién dai va vat liéu mang chan loai méi da giup
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gidm bot diéu nay.

Nghién ciru micro khong day
(Wireless Microphone Consisderation)

Micro khéng day rd rang doi hdi may phat séng (transmitter) két ndi véi micro, va bd thu
(receiver) két néi v&i mixer. Vi thiét ké cAm tay, may phat thudng bao gdm trong ban than
microphone. V&i micro lavaliere (hay clip-on), may phat c6 thé cé dang thirc trong hdp chira pin, hay
day deo.

B6 thu c6 hai cu hinh thiét ké co ban, ang-ten don va ang-ten déi. Viéc thiét ké ang-ten doi
thwéorng goi la may thu da dang (diversity receiver) va thuéng thiét ké véi nhiéu mach noi bod chi yéu
cho phép may thu lwa chon &ng-ten nao nhan dwoc tin hiéu manh nhét tai bat ky thei diém nao. Uu
diém cla thiét k& da dang dwoc minh hoa trong hinh 5.17.

DT nhién tan sb phat va tAn sé séng thu vo tuyén (goi la tan sb séng mang) phai dwoc diéu
hop dang. Diéu nay khong thé thay ddi, thwe hién béi hang san xuét, cho du vai hé théng dua ra
quyén lya chon dé chon mét trong nhiéu tn sb cé sén da cung cép trong giai doan san xuét, trong
trwong hop ca may phat Ian thu phai dwoc chuyén dbi (switched) thich hop do ngwdi dung. Cé kha
nang cé thé phat sinh lo ngai nghiém trong trong viéc lwya gidi tan s vé tuyén thich hop cho nhirng
trng dung.

O day c6 khuynh huéng dwoc thda hiép vé chi phi véi khd nang cla hé théng dé hoat dong
ma khong dung cham ngudn tan s khac do dai phat thanh phat ra. Nhin chung, nhirng can nhéc cé
thé tham gia & day kha phirc tap va dang dwoc tw van truc tiép véi hang san xuét twong (ng.

Hinh 5.17

Tinh thu s6ng da dang so v&i khéng da
dang (non-diversity) ciia micro khéng day.

Sy Iya chon gilra ang ten déi thu séng da
dang va hai &ng-ten dé gidm kha nang bo
cudc bat ngd (drop-off) do s triét tiéu
phase truc tiép va phan xa cla nhitng tan
sb séng mang tin hiéu.

Nhirng giai tAn sé vo tuyén x(r dung trong thiét ké micro khéng day cé thé dwoc chia gan
ding nhw sau. (Can tw van tai liéu cGa hang san xuét trong tirng trwéng hop dé bao ddm khéng co
lién quan dén nhirng thi doan (ruse) cia FCC (Cuc quan ly séng truyén thanh & truyén hinh M), c6
thé bi chdng 14n b&i nhirng thiét bi d&c biét).
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Hé théng bang tan thap VHF (VHF low-band system) nay thudng cé tai nhirng loai micro ré
tién nhat mé&c du giai nay cling chia sé tan sb vai dién thoai khong day va hé théng x& dung khéng
day dan dung khac.

Hé théng bang tn cao VHF (VHF high-band system) (150 - 216MHz) hién 14 thiét ké khong
day thuwéng gap nhét. Giai nay bi chia s mot phan béi cac kénh truyén hinh 7 -> 13. O’ day, lva chon
kénh (channel) van hanh thich hop dau tién lién quan dén viéc phai chac chan channel Iwa chon cho
micro khéng day khéng trung véi kénh truyén hinh hoat dong trong cung vi tri dia ly. Dong thei, ciing
¢6 nhirng dich vu phat thanh thwong mai khac hoat déng trong Iinh vwc nay. Néu sé thuc hién hé
thédng VHF bé&ng tan cao trén dwérng lwu dién, cé 18 nén chon dung hé thdng lva chon dwoc tan sé
(selectable-frequency) cho phép chuyén dbi sang tan sb vo tuyén khong dung dén tai vi tri da cho.

Bang tan thdp UHF (UHF low-band) (450 - 600MHz) va bang tAn cao UHF (UHF high-band)
(806 - 950MHz) c6 khuynh hwéng dét hon ma con cé khuynh hwéng bi nhiéu séng tw do nhiéu hon
dang ké.

Hinh 5.18
Micro Lavaliere clip-on
ia .2
tiéu biéu.
To wireless body pack or belt pack
(or directly to mixer via appropriate adaptor)
N ‘.
\\\
Reflective surface or boundary
1e receiving direct PZM receiving direct sound and
reflected sound simultaneously
Level
dB
Frequency
Resulting frequency response.
Hinh 5.19.

Mot thiét k& microphone bd sung quan trong.

Trong vai trwéng hop quan trong, phai cé mét microphone hoan toan dat trén moét bé méat phang. Minh
hoa nay mé ta lgi thé chinh cha loai micro ranh gi¢i (boundary), triét tiéu phan doi tir bé& mat cirng. Micro nay
ciing thueng thdy xt& dung trén thém truwéc san khau va gan bén dwéi nap piano. (Loai micro déc biét nay, véi
thiét ké condenser da hwéng chat lwgng cao, ban trén thi trwong 1a loai Pressure-Zone Microphone (PZM), dwoc
phét trién b&i Crown International). Micro ranh gi&i néi chung dwoc tiép thi bi nhiéu hdng san xuét 1a mét trong
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hai loai: thiét ké omni-directional va uni-directional.

Hinh 5.20 1
Hwéng dan thém vé micro. ‘

Hinh trén: Khi nghe dwoc tiéng feedback, ban nang dau tién thworng bop
chét, che dau micro. Diéu nay lam gidm hoan toan nhivng mé hinh dinh
hwéng va ciing tao ra khoang cong hwéng, lam cho van dé tdi té hon.
Ngay lap tlrc, thay vi kiém soat mirc d6. Néu nghi ngd channel nao gay
ra sy viéc nay, hay binh tinh gidm muc d6 kiém soéat tbng thé cho dén khi i
van dé dirng lai. (Thinh thoang chung ta c6 thé di chuyén chinh micro va /
hay x& dung co thé con nguéi dé dwa che micro, sau d6 dwa ngudi nao
khac dé& minh ranh tay gidam muc do kiém soat).

Hinh dwéi: Th&r cAm mét micro uni-directional gidng nhw minh hoa cé
khuynh hwéng bién micro nay thanh micro omni-diretional, that sw lam
giam kha n&ng loai bd cac am thanh tir that t&. Két qua thudng bi
feedback.

;\/
/ /

Sometimes a problem

I i
T T 7T

One mic at given Two “open” mics: Four “open” mics:
maximum available 3dB less gain before 6dB less gain before
gain before audible audible feedback audible feedback
feedback

5‘

‘ L Oy € Oy @ @ 0y @ Eight “open” mics:
) ) ) T T ) T T ) W 9dB less gain before
-‘ audible feedback

Hinh 5.21

Giam gain cta hé thdng c6 sén va&i nhiéu micro.

M&i 1&n chung ta mé& gép ddi sb micro & mét gain nhét dinh, tit ca cai khac déu can bang, chung ta cho phép
tang gap doi sb lwong output clia hé théng dé tinh toan lai théng qua hé théng, bi gidm gain before feedback la
3db. Didu nay c6 thé c6 tdm quan trong rat I&n, thi du, trong chwong trinh san khau, dan nhac giao huwéng va hoi
nghi Ién c6 nhiéu vi tri micro.
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CHUONG 6

Equalizer

Nghé thuat cGa sy can bang duwoc nhidu ky sw am thanh xem la thuéc do cla nghé thuat ky
thuat am thanh. Ngoai viéc la cong cu rat quan trong thyc tién dé kiém soat su hdi tiép (feedback) va
bu dap cho nhirng van d& am thanh trong méi trwdrng thinh giac, EQ cho phép k¥ sw thay déi mau
(color) va sac thai mau (hue) cGia am thanh dé rdi pha tron bang mixer, rdi tinh chinh thanh phdm dé
gidi thiéu cho khan gia.

Nhirng loai thiét ké co ban (Basic Design Types)

EQ, vé mat k¥ thuat goi la bo loc (filters hay filter sets). Trong EQ dién hinh, nhiém vu cla
mdi band dwoc thiét ké dé loc ra nhivng tAn sb né tac dong dén. D6 1a khia canh cua viéc thiét ké EQ
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dé gi¢i han chat tac dung dén suw kiém soat giai tAn sb da an dinh cGa né. Nhirng output clia bo loc
nay sau dé dwoc két hop lai dé tao ra am thanh toan giai (full-range).

T goéc dod hoat ddng, hau hét EQ c6 thé dwoc phan loai thanh mét trong nhirng loai co ban
sau:

& EQ cb dinh (fixed) 1a bo loc dwoc thiét ké dé thuwc hién muc dich rat cu thé, chdng han nhw
thay déi tin hiéu dé phu hop véi tirng loai loa hay tinh huéng am thanh déc biét trong hé
théng thwong truc. Day la loai EQ thuwdng khdng cho phép diéu chinh tai ché.

& EQ chi cét (cut-only) 1a bd loc cho phép ngwdi van hanh cat gidm dap ¢ng cla hé thdng tai
vai vi tri dinh s8n bat ky trong phé am. Day 14 loai EQ thiét ké v6 cung hiru ich dé kiém soat
feedback, nhwng néi chung khéng thich hop dé kiém soat am thanh c6 hiéu qua. Thay dbi vé
chét lwong am séc thuc hién bang loai EQ nay chi la mét hiéu tng phu cho chirc nang chinh
clia n6 1a d& ngdn chan nhirng vong hdi tiép (feedback loops) hay lam giam hiéu qua cua sw
cong huwdng. Vé mét ky thuat, loai bd loc nay khong phai la EQ (vi né khéng cé kha nang
nang (boost) bat ky gidi tAn nao, trlr treérng hop lién quan dén cac tan sb do sw cat gay ra),
nhwng dé thuan tién, né van thwdng dwoc gép vao nhém nay. Mot phién ban loai EQ cut-only
linh hoat hon, thwéng goi la bo loc 6 thé diéu chinh mre d6 (tunable notch filter set), cho
phép ngudi didu khién didu chinh viéc cat tAn sb bang bang tan rat hep, dé danh dau mac
cong huwdng hay feedback ma khéng anh hwéng dén chét lwgng am sac quéa mure.
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Hinh 6.1

DPuwong biéu dién tiéu biéu cia EQ onboard, & vi tri cat gidm hay tang téi da.

(A) Loai shelving tAn sb th&p va cao. Thém (shelf) tan sb & day la 60Hz LF va 10KHz HF. V& Iy thuyét,
nhirng thém nay sé& bang phang, méc du trong that t&, db thi dap ng c6 thé khac moét chat. Véi muc dich that té,
chuing ta c6 thé coi né nhw 1a sy mé réng thém cho hai cwe phd am. Lwu y, cach kiém soat sy diéu chinh ciing
anh huéng dén - nhwng & mot mire do thap hon - tAn sé trong moét gidi rong vé phia gitka ctia am phd. Thi du,
tang sy kiém soat tan sb thap ciing c6 phan nao anh hwéng dén tan sé cao hon trong mid-bass, do d6, (dé lay
thi du mét bwéc xa hon), khéng nhét thiét phai lam nguoc lai dé kich hoat high-pass filter 100Hz cling nhw nang
cao kiém soat thém 60Hz LF.

(B) Tan sb mid dinh/ché triing (peak/dip) hay loai EQ khuéch dai xung dinh (peaking-type).

& EQ tan sb c¢b dinh (fixed-frequency EQ), B6 loc cho phép ngwdi van hanh thay déi tang hay
giam dd nhay & vung dinh s8n cia am phdé. Thwong dwoc goi 1a bién cat gidm va nang 1én
(variable cut and boost), day 1a thé loai dwoc x&* dung phd bién nhét, dang thirc nay dung dé
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diéu khién am sac trong nhiéu mixer ciing nhw trong nhiéu thiét ké tiéu chuan cua graphic
equalizer.

& B0 loc tn sb co thé quét luét hay bién thién (sweepable or variable-frequency) cho phép
ngwoi van hanh di chuyén giai tn nhan manh mong muén béng viéc cét gidam hay nang bat
ky diém nao doc theo mét giai tan sé lién tuc, nhuw trong hinh 6.2. Pay la loai EQ dbi khi duoc
goi la gan nhu loai tham sb hay ban tham sé (quasi-parametric or semi-parametric).

Mot phién ban ctia EQ sweepable linh hoat hon nhiéu cho phép ngwdi van hanh chuyén dbi
tAn sb trung thm cho mét trong hai hay nhiéu diém dinh s8n theo am phé. Diéu nay thwéong
dwoc goi don gian la co6 thé chuyén dbi (switchable) gitra diém trung tam (khéng nén nham
|an v&i viéc cat tAn sé c6 thé chuyén dbi (switchable cut), nhw trong hinh 6.3). Diéu nay doi
khi dwoc goi la EQ bam dirng (click-stop EQ).

& EQ tham sé (parametric EQ) cho phép ngudi van hanh lwa chon khéng chi la diém nhén
manh dé cét gidm hay ting theo am phd, ma con lwa chon bang théng (bandwidth), hay giai
tan nhan manh dén canh cta nhirng diém trung tdm da lwa chon. Nhw tén cla no, loai EQ
nay cho phép diéu chinh su chi dao (tham sb-parametric) sé& xay ra cat giam hay tang.
Thwong loai EQ nay goi la loai tham sé day du (fully parametric), dé& phan biét véi EQ
sweepable.

(A) | Hinh 6.2
+20d8 ————— BPudng biéu dién cta EQ
sweepable dién hinh.

(A) Buong biéu dién ctia EQ low-

HmSs] e | mid trén input channel clia
@_ | Soundcraft 800 , v&i tan sb trung
” | tamlign tuc bién ti» 150Hz dén
- | 2.4kHz. Buong biéu dién cho
@1 théy su cat va téng téi da tai mot
@ J . s0 tan so trong giai sweepable.
(B) Bwong biéu dién cia EQ
‘ ﬁ high-mid trén cung mét mixer, lién
| oK, tuc'bién tan s6 trung tam bién
‘ @ J- thién twr 6(10HZ~dén 10KHz
(dwdng biéu dién low-cut (high-
| afe. & pass) 100Hz ciling hién thj & day).
| @ = (C) So d& hién thi EQ ctia mot
=] — channel input. Viéc x& dung

switch low-cut kha chuén khi
hoan thién cho giong hat va nhac
cu ¢ it tAn s thap du khong can
thiét hay can tré.

100
200
400
600
800
10K
20K

EQ thém (Sheving EQ)

EQ shelving diéu khién tac dong dén tat ca tAn sb & trén hay dwdi mot diém dac biét trong
am phd nhw minh hoa trong hinh 6.1. Sy kiém soat tiéng bass va treble tiéu chuan thuwong thudc thé
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loai nay. Lwu y trong hinh 6.1 1a d&c diém dap (ng dan dan manh hon theo tan sé khi né tién vé phia
bén ngoai ctia am phd, cho dén khi dat dwoc gan mot diém xap xi. Qua diém nay, tat ca tan sé tré
nén bj tdc dd6ng nhw nhau b&i sw didu chinh nat diéu khién do. (Bay la khu vwc shelving, d&t tén nhw
vay Vi né cé thé nang hay gidm dap ng tan sé cla khu vuc d6 nhw thé trén mot thém nha déc).
Nhirng tAn s gan dung ma duwdng biéu dién binh thwdng dwoc trich dan 14 tAn sb shelving. Nhw da
chi dinh, tAn s xa hon vé phia trung tam cia phé am ciing bi &nh huédng, nhung & moét mirc dd nhd
hon va cang nhd hon niva néu tn sb cach xa 2 cwc clia &m phd.

EQ DPinh, Nhing (Peak / Dip EQ)

Khi EQ dang & diém trung tdm ctia mét tAn sb cu thé, tai ché va chung quanh dap ng tan sb
dé c6 thé diéu chinh dwoc, né cé thé goi la EQ c6 moét peak/dip ddc trwng, hay don gian la EQ dinh
(peaking EQ). Viéc nay chinh la d&c trwng cla sy diéu khién am sac tm trung (midrange tone
control), hay mdi band ctia mét graphic EQ dién hinh.

V6iloai EQ peak, bén ngoai &nh huéng su kiém soat mé rong ctia EQ (t tn sé trung tam)
phu thudéc vao bang thdng (bandwidth) ctia bd loc, thwong goi 1a Q. (N6i chung, Q cang cao thi bang
théng cang hep. Thi du, bé loc diéu chinh s&c nét hon ngay tai tdn sb trung tam).

Switchable Cut / High Pass and Low Pass

Thwong thi mixer hay nhirng thiét bi khac sé bao gébm kha nang cét tAn sé & hai cwc clia am
phd. Diéu nay cé dang la switch low-cut, thiét ké dé gidm dap (ng tan sb rat thap. Switch nhw thé that
s tham gia nhu la high-pass filter, do d6, d&t tén nhw vay vi né chi cho qua nhirng tan sb trén mot
diém gan dung nhét dinh trong am phé. Cé 18 viéc xir dung phd bién nhét cta switch low-cut la dé loai
bd nhirng tAn sb thap khoéng can thiét tlr nhirng channel input dwoc x& dung cho vocal va nhac cu
treble. Cling déi khi gép phai loai c6 muc dich lién quan dén EQ la switch high-cut, dé la ky thuat low-
pass filter.

Nhirng tin sb cét giam binh thuéng dwoc trich dan la diém tai d6 d6 déc dat -3dB. Déc tiéu
biéu la 12dB, 18dB hay 24dB cét di cho médi bat d6 thdp hon clia bo loc tAn sb (viét 1a 12dB/Octave,
18dB/Octave hay 24dB/Octave).

EQ hai, ba, bon way dién hinh
(Typical Two, Three and Four Way EQs).

Num diéu chinh am sac c6 tan sé cb dinh trén mixer hay nhirng thiét bi xt ly tin hiéu khac
tiéu biéu cho danh gia cia hang san xuét vé tan sb trung tam va bang théng co thé sé Ia hivu ich binh
quan.

EQ 2 band dién hinh c6 thé c6 sheving la LF 125Hz va shelving 1a 5kHz HF. EQ 3 band c6
thé c6 shelving 1a 100Hz, 1kHz hay EQ 2kHz peaking (peak/dip), va shelving la 8kHz. EQ 4 band c6
thé c6 shelving la 70Hz, 400Hz va EQ 2kHz peaking, mdi cai hon khoang mot bat dé rudi, va
shelving la 10kHz.

Switchable-Frequency and Sweepable-Frequency EQ

EQ switchable (cé thé chuyén dbi) cho phép vai lva chon trong viéc quyét dinh nhirng khu
vire clia &m phd nao noé sé anh hwdng dén. EQ switchable phan anh danh gia cia nguoi thiét ké vé
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nhirng cai ma diém trung tam cé ich trong linh vwc nay. Vai thi du: M6t midrange control, cé thé
chuyén ddi gitra, 500Hz va 2kHz; bass control, 1a 60Hz va 150Hz; treble control, la 5kHz va 10KHz.

Trén mixer c6 trang bi EQ sweepable, n6 thwong dwgc dung cho midrange tone control. Hinh
7.2 hién thi EQ 4 ways on-board v&i sweepable upper va lower midrange, dugc coi la tiéu chuan
cong nghiép cao cép trong nhiéu nam.

EQ Graphic va nhirng bd loc da bang khac
(Graphic EQs and Other Multiband Filter Sets)

T chire Tiéu chuadn Quéc té (ISO) da thiét 1ap tiéu chuén vé tan sé trung tdm cho EQ da
band, 10 band hay nhiéu hon. EQ mét bat dé dién hinh c6 10 band, tAn sé trung tam sé thé hién sau
day trong chwong nay, Bang 6.3, mé ta nhirng d&c tinh chi quan lién quan dén tan sé. (Ia nhirng ch
gach du6i trong bang). EQ 2/3 bat d6 dién hinh c6 15 band, ma tam diém |a tai méi band thi hai cla
cAu hinh 1/3 bat d6 (Ia nhirng chir c6 d4u gach ngang).

EQ 1/3 bat d6 dién hinh cé cdu hinh dang 27 band, 30 band va 31-band. Trong c4u hinh 27-
band, nhirng bat dd cé ba giai am phd thap nhét (20, 25, va 32Hz) khéng bao gébm trong thiét ké nay.
Trong that té diéu nay hiém khi la khuyét diém. Vai model bao gébm nut Iwa chon high-pass (low-cut)
muc dich cho viéc giam tan sb rat thap, thiét k& khac bao gdm vai phuong phap cho qua bién tan sb
cao (variable frequency high-pass).

EQ Tham sé (Parametric EQ)

Hinh 6.3 cho thay dwéng biéu dién cia moét EQ tham sé dién hinh. Nhw c6 thé thay, day la
loai EQ cung cap sv diéu khién linh hoat ti da trén dap (ng tan sé, véi twong ddi it nim diéu khién
(trdi nguoc véi EQ graphic, trong vai triedng hop cé thé khdng that té cho channel input). EQ
paragraphic |a mét EQ tham sb hay sweepable, thiét ké véi bién tré thanh trwot dé cét gidm va tang
cwong, chir khéng phai bién tré xoay.

Cach xtr dung téng quat EQ dé diéu khién am sac
(General USE of EQ for Tone Control)

Nhirng khia canh nao cla chat lwong am thanh cé va khong thé diéu khién béi EQ? Trong
Chuwong 2 da giai thich ngan gon, phan I&n am thanh lién quan dén hai khia canh co ban: chirc nang
ctia nhirng phan ttr dao doéng va sy cdng hudng ctia nd. Trong khi day la mé ta rat don gian vé sy
phdi hop am thanh, né phuc vu nhw hwéng dan hivu ich dé hiéu nhirng gi ¢ va khong thé diéu khién
b&i EQ. EQ da kiém soat twong ddi it véi cao d6 am hay cAu tric hoa am, dwoc thiét 1ap phan I16n bai
nhirng phan t& dao ddng clia ngudn am thanh, do d6 1an lwot ciing bi anh hwéng béi cach thirc: lwa
chon, 1am ndi bat, hay mat khac, dat né trong sw chuyén déng. Pwa vai dan ching:

& Néu ai d6 dang hat hay choi nhac cu bi lac diéu, ré rang la c6 rat it hay khong c6 loai EQ
nao (hay bat ky thiét bi khac, tai bai viét nay) cé thé lam gi dé c6 hiéu ng can bang.
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Hinh 6.3:

DPuwong biéu dién ctia EQ tham sb dién hinh.

(A) Buong biéu dién dap (rng sw cai dat bang théng rong va hep. Bwéong biéu dién hién thi la cia EQ
Orban model 622. Lwu y & A, mot dworng biéu dién cach cét khac tir dwérng boost (nang 1én). Diéu nay kha
chuén. Ly do can tiép can thiét ké& nay la cat giam manh thudng dwoc x&r dung chi yéu cho muc dich gidm thiéu

feedback thién vé nhirng tan s hay cong hwéng qua nhiéu. Hau nhw khéng bao gid boost bat dau trén giai hep
nhw vay.

Trong (B), hién thj dwéng biéu dién ctia EQ Orban 672 A. Thiét ké nay d&c biét lién quan dén nhirng cai
goi la dwdng hd twong (reciprocal curves), noi dac tinh boost 1a phan anh ciia déc tinh cét giam. & day chung ta
sé& can phai than trong khi bat dau boost hep (narrow) trong hau hét cac (ng dung truc tiép,(C) Mét bang diéu
khién tiéu biéu ctia mét EQ parametric (chi cho thdy mét band).

& Néu nhirng bdi am do nhac cu tao ra khéng hai hoa hay lac diéu véi note nhac gbc (phd
bién, thi du, v&i bd tréng chua diéu chinh) thi EQ chéc chan khong thé thay d6i chuyén nay.
(M&c du véi bo tréng, EQ linh hoat tt c6 thé gidm nhirng phan héi trong giai tan s6 cla
nhirng béi am nay).

& Néu, vi ly do nao dé, dic tinh cong hwéng hoan toan thay déi tuy theo tirng nét nhac (diéu
nay thinh thodng xay ra v&i tiéng néi), cé anh hwéng thuce tién twong déi nhéd ma EQ cé thé
lam can béng lai. Viéc tt ca ching ta cé thé 1am la tim ra thiét 1ap (setting) trung binh hop ly.

& EQ rd rang khong thé bu dép cho nhirng van dé khong lién quan dén tan sb, chdng han
nhw duy tri qua mirc (excessive sustain) hay nhitng van dé vé sw nang dong (dynamic) khac
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(van dé dynamic d6i khi lam mét tac dung (corectible) véi compressor va noise gates, sé thao
luan trong chwong sau). Ciing khéng, nhwng ciing can phai néi, EQ c6 thé thay déi tiéng
vang (reverberation) hay thay ddi dac tinh cong hwéng ctia phong hay khéng, mac du EQ ¢
thé x& dung dé gidm nhe tan sb tai ché n6 xay ra hién nhién nhat. Diéu nay dwong nhién
dugc xép loai vao d& muc sw can bang cla hé théng.

That ra, viéc mot EQ cé thé lam, cé lién quan dén viéc diéu chinh am séc, la:

& Diéu chinh, hay trong vai trwéng hop, thay déi hoan toan, nhitng cdm nhan vé dac diém
am séc cla thiét bj c6 sw cong hwéng (thi du, guitar thung, vé ngoai tréng, chudng clarinet,
v.v) khi phan biét v&i cac phan t& dao dong (thi du, day dan, mét tréng, nhac khi cé luwdi ga,
v.v). Nhitng d&c tinh cong hwéng cliia nhac cu tham gia chd yéu & cac tan sb low dén mid-
range. Cho mét thi du don gidn, néu am thanh néi chung qua méng, ching ta c6 thé 1am né
day lén, va nguwoc lai.

& Giam su cong hudng tao ra vai note nhac néi bat hon nhirng note khac. (Piéu nay yéu cau
phai chén (insert) mét notch filter hay EQ linh hoat phia ngoai (flexible-outboard) khac).

& Trén nhac cu nhw bo tréng (chi cé mét cao dd co ban, trir Roto-Toms va tréng tuwong tw),
EQ c6 thé Iy ra hay lam gidm nhirng bdi &m co ban va thap (théng thwéng & nhivng tan s
thp khoang 250Hz) dé thém hay bét di chiéu sau. Ching ta ciing cé thé lam gidm nhirng boi
am cao hon & day, néu né hién dién, diéu nay tham gia & lower mid-range, thudng tir
khodng 300Hz dén 600Hz. Trong gidi upper mid-range va high 1a nhirng 4m thanh dui tiép
xuc vé&i mét tréng ma ching ta da gap phai, va di nhién EQ kiém soat am thanh vé mat nay
rat dang ké.

& EQ c6 thé thém hay bét di cac tAn sé canh bién, thi du, tiéng nay (bite) clia day guitar hay
dan bass, nhiéu loai tiéng nd (snap) clia am thanh tréng, nhirtng am bén hay am suyt cla
tiéng ndi. Viéc nay tham gia & nhirng tan sé cao. Day 1a noi vai trd cta yéu té dao dong
thwong tham gia doc lap véi sw cong hwéng, vi hau hét nhac cu chi cé sy cong huéng
twong ddi it & tan sb cao. Nhwng mét 1an nira, né cé van dé véi nhivng phan tir dao déng, thi
du, véi mot sé tiéng vo vo (buzzes) thi EQ cé thé gidm thiéu nd, nhung nhitng 4m bén théng
thwdng hay tiéng ndy ctia &m thanh nhac cu sé bi hy sinh va mét di.

Bang 6.1 cho thay tAm quan trong cac giai am chinh cé thé nghe dwoc véi vai am thanh
vocal phé bién (gan giéng v&i tiéng khi thi thAm-whispered). Day 1a nhirng dw dinh, gan nhw 1 hwéng
dan kha tét cho sy hiéu biét vai am thanh thueng nghe, phi hop véi am phd (néi chung, khéng céng
khai khuyén khich l1am bai tap nay).

Bang 6.1 Giai tAn ciia &m nhan giong v&i am thanh vocal théng thuwong
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Am thanh vocal Giai tan

Ooh (whispered) Khoang 125 — 300Hz véi lwvong nang lwgng cao nhé
Uh (whispered) Khoang 160 — 400Hz v&i lwvong nang lwgng cao nhé
Aahh (whispered) Khoang 200 — 500Hz vé&i lwvong nang lwgng cao nhé

K (khdng nguyén am) Khoang 500 — 2.000Hz v&i lwgng nang lwong & trén va & dwdi nho
Ch (khéng nguyén am)  Khoang 2.000 — 6.000Hz v&i lwong nang lvong tan sb thadp hon nhd
S (khéng nguyén am)  Khoang 4.000 — 12.000Hz v6i lwgng nang lwong tan sb thadp hon nhd

Bang 6.2 cho thay c6 thé thuc hién nhirng lién két véi vai am thanh nguyén am co ban (lién
quan dén giai tan chinh ctia sw nh&dn manh cong hwéng trong khoang miéng, khéng phai la phat am
cao d6 cia hop am). L&ng nghe k¥ va ghi nhan cach am thanh co ban céng hwéng tang tan sb da
trinh bay & day. Lwu y: day la mot y twéng gan dung cla vai ngwdi da nghién cteu chinh thire, 1am
cach nao dé mo ta nhirng giai tn sd nay khi né dang rung, hay bj feedback lién tuc. Trong bai dién
van that t&, cach phat &m nguyén am trong miéng cho that rd bj gi¢i han trong mét giai cao d hep
hon mét chut (it nhat la ctia am géc) va that sy phirc tap hon, véi cao d6 1én xudng va nhirng thay
dbi cong hwdng va hoa am tam chap nhan, xen ké& véi phu am. Vi vay, day la nhirng lién két duy nhat
dé gitp d& ngudi hoc tap cé dwoc cdm nhan ban diu vé nhirng gidi tAn sb trén EQ. (Néu ban thi
tham (Whisper) va duy tri (sustain) méi &m thanh, ban c6 thé nghe thdy nhirng cdng huéng that té
clia miéng ban ngay cang ting cao dd khi ban di chuyén qua cac am thanh dwoc liét ké & day. Diéu
nay cé thé cho ban y tudng lam sao phat trién lién két nay trong tiém thirc ctia ban).

Bang 6.2 Lién két v&i am thanh nguyén am co ban.

Am thanh nguyén am Giai tan

Oooh, U sau Khoang 100 — 250Hz
0] Khoang 200 — 400Hz
Ahh Khoang 300 — 600Hz
A Khoang 500 — 1.000Hz
E Khoang 800Hz — 2kHz
Eeeee (chipmunky?) Khoang 1.6kHz tr& 1én

Nhw cé thé thay, co sw chdng chéo Ién nhau gitra nhirng gidi gan dung véi cac lién két cao
do, chi yéu la do nhivng nguyén am nay khoéng phai 1a loai bat di bat dich, va hiém khi tw minh néi rd
dugc. N6 va am thanh nguyén am khac thwong két hop véi nhau va véi nhirng phu am trong céch cé
thé nhan biét 1a mot tiv hay am tiét, tit ca déu lién quan dén nhiéu sy thay ddi cao d6 phirc tap va sw
cdng hwdng trong miéng.
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Typical Phase Shift at 3dB, 6dB and 9dB boost
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Hinh 6.4

Puong bidu di&n dap ¢ng dién hinh ctia EQ (10
band) loai mét bat do tai diém boost 3dB, 6dB
va 9dB, két qua |a sw thay ddi phan (ng ddng
phase thé hién trong B, Sy thay dbi ddng phase
gay ra béi cut hay boost la chuén, va la dac
trwng cla tat cd EQ hién dang c6 sén. Pay cé
phai la van dé khong? Tuyét déi khong, trr khi
tinh huéng cé sw tham gia cua th&» nghiém dién
t&r rat quan trong. Nhirng bién thé trong sw quan
hé ddng phase gitra nhirng tan sé la phan tw
nhién ctia méi trrdng am thanh binh thwong.
Sw thay ddi I&n nay thudng tir hanh vi don gian
nhw dich microphone di mét chut so v&i vi tri
cla ngudn am thanh bién thé. Bdng thoi, am
thanh phat ra tir nhivng ngudn nay, nhw da dé
céap trong chuwong 2, thwong két hop theo loai
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Hinh 6.5

Mat bang diéu khién dién hinh ctia EQ 1/3-octave dbi.

Lwu y switch Iwa chon (ghi Ia Scale) cho phép lwa chon gitra cut/boost 6dB va 12dB. Néu thiét lap 6dB
sé& cho phép kiém soat tét hon vé tac dong clia nhirng fader khi khéng bét budc phai cét hay ting nhiéu. V& kj
thuat, EQ 1/3 bat d6 hay 1/6 bat do dwoc biét dén nhw bd can bang bang théng rong, mac du sw phan chia phd
am bao phu b&i mdi band, EQ c6 band hep that su c6 thé bao gém giai tAn s6 chi 3 hay 4Hz cho méi band, va
chi dwoc xtr dung dé bét chu trong céng hwéng hién nhién trong mot hé théng hay phong cu thé.

Duéi day mot bai tap that té dé ngay cang tré nén quen thudc véi nhivng gidi tAn sb trong am

phd, n6 cé thé hiru ich néu lam moét hay ca hai diéu sau day:

& Thiét lap (setup) mot hé thdng c6 mot microphone, EQ (t6t hon 1a EQ 1/3-octave), bo
khuéch dai (amplifier) va loa toan giai (full-range) (t6t hon la hé thdng rat nhé c6 kém bd han
ché (limiter) dé tranh kha n&ng thiét hai cho bat ky bd phan nao cta hé théng va / hay khi
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nghe qué lau). Bat dau véi tat ca cac slider (fader) ctia EQ cho t¢i mirc EQ sé& cho phép.
Chon mét slider ctia EQ (bat dau véi bat civ cai nao dé & mid-range) va nang (boost) né Ién
t&i mirc c6 thé. Nang gain (volume) ctia hé théng 1én dén diém ma né bi sé bi feed back (hu),
va ghi nhé nhirng cao d6. Bay gid lai bat diu & phia gidi duwéi (khoang 40 hay 50Hz, hay &
tan s thap nhat ma tai dé hé théng cho phép ban cé du gain dé sinh ra feedback nghe dwoc)
va lap lai nhirng thao tac trén, trong khi dat tat ca slider khac & murc téi thiéu (minimum). Lap
lai nhi*ng thao tac trén véi slider ké tiép cao hon trong subt toan bé am phd, trong khi cb
gang ghi nhé nhitng cao dd da nghe (néu can thiét, ban hum, hay phat am tat ca am huyt sao
ma ban cé thé lam).

& Trong mét mai trwdrng yén tinh hop 1y, thiét 1ap (setup) mét may phat séng am thanh
(noise/audio generator) (néu khéng c6 thiét bi nay, x&» dung &m thanh cta chinh hé théng)
véi mot EQ, bd khuéch dai va loa toan giai. Thuwc hién theo nhirng thao tac trén, dac biét phai
nghe va ghi nhé cao dd méi band ctia EQ. Lap lai nhirng thao tac do, di chuyén nhirng slider
trong nhiéu két hop khac nhau tr thAp nhat dén cao nhat va & gitra, ghi nhan nhirng thay déi
ma ban da lam.

Khi bai tap trén da gitp ban quen thudc hon véi giai tan trong am phd, hay thir cac thao tac nhu sau:

1. Thiét Iap mot Tape, hay CD player véi bai nhac thu am hién dai hay bai nhac quen thudc
khac, mot EQ muwéi band (mét octave), ampplifier, va loa toan giai tn. Thuc hién nhirng thao
tac boost mét trong nhirng band tai tirng thdi diém dé cé sw thay dbi y niém vé am thanh cla
nhirng bai nhac ban da quen thudc. (Hay tham khao phan hwéng dan phdm chét chi quan
lién quan dén tan sb. Ban sé& bat du cdm thay duoc nhirng thay déi chung vé chét lwong am
lién quan dén viéc kiém soat giai tan cia méi band EQ).

2. Lap lai cac thao tac trong 1 v&i nhivng slider cda EQ, vi tri & gitra hay con goi la flat. Cung
mot luc, kéo tirng slider xuéng dan dan dén vi tri cut tbi da, mot 1an nira ghi nhan nhivng thay
dbi trong chat lwong am.

3. Lap lai 1 va 2 & trén, di chuyén nhiéu slider theo nhém: thi du, di chuyén hai, ba, bén, ndm
slider cung thei diém ca hai chiéu trong sudt toan bd am phd. Lwu y nhirng thay ddi vé chat
lwong am séc.

4. Lap lai quy trinh trén v&i EQ 2/3 octave, ¥ octave hay 1/3 octave dé thém quen thudc véi
nhirng &m séc chwa kiém soat tbt.

5. Néu c6 thé, xay dwng mét thiét 1ap twong tw nhw trén véi tiéng vocal, nhac cu truc tiép phu
hop véi EQ, ghi nhan nhirng thay dbi trong chat lwong am séc trong nhirng slider khac nhau
hay nhirng nhém slider da boost hay cut.

6. Cudi cung, néu co thé, lam twong tw nhuw trén véi giong ndi hay nhac cu mix véi mot
chwong trinh da thu am. Thay déi EQ cua giong ndi (vocal) hay nhac cu nhw trén, so voi
phan con lai ctia sw pha tron, lwu y nhitng thay ddi vé chat lwgng am sac trong am phé.

Sau day la xem xét vai yéu t6 chung dé lam can bang (equalizing), sé tiép tuc thao luan trong
chwong 17.

& Nhirng dap tan tng thé tao ra bdi sy két hop cla nhirng dwdng biéu dién dap tAn qua hé
théng, tr ngudn am thanh vao micro qua hé théng dén loa, va xa hon nira, vao linh vuc nghe
cua khan gia.

& Phai nghe moi sw thay déi can bang cho giong néi, nhac cu dé so véi nhixtng phdm chat am
séc cla nhirng tin hiéu input khac, s& dwoc tron (mix) lai. (N6i cach khac, sy thay déi béi EQ
cho toan bd hdn hop mix thwérng co thé gidi quyét nhiéu van dé am sac. Nhung nhirng thay
dbi riéng thwe hién trén nhirng tin hiéu input hay subgroup sé thay ddi nhirng &m thanh cha
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yéu so v&i cac am thanh khac trong hén hop nay ciing dwoc thao luan trong chuong 17). Thi
du: Gidm am suyt (sibilance) clia giong hat that sw c6 thé lam cho tiéng Cymbals nghe tét
hon; tdng mid-range cta giong hat (vocal) va nhac cu c6 thé lam cho mid-range ctia am
thanh tréng bi che di (masked), v.v..

& Su diéu chinh EQ thwéng sé c6 tac dung tét hon & nhirng tAn sé trung tam hay tan sb
shelving (bao nhiéu thi phu thudc vao tirng EQ cu thé). Thi du, boost control shelving 80Hz
cling c6 thé anh hwéng lén dap (rng 250Hz hay nhiéu hon. Cho thi du khéac, boost control
peaking 2k dé tang do trong cua giong ndi, cling c6 thé la néu boost 4k thich dang ciing gay
ra vai mirc d6 tho rap, v.v. Viéc lam mirc do nhé di nay cling ap dung cho EQ graphic va EQ
phia ngoai (outboard) khac.

& Khi dworng biéu dién dap (ng clia nhirng thiét ké microphone khac nhau cé thé bj thay ddi
nhiéu, nhu ciu vé EQ c¢6 thé thay dbi Ién tly theo tirng micro. Théng thwdng dé thu két qua
tét hon, thay thé b&ng microphone cé dwérng dap tuyén thich hop hon. Trong nhiéu trwdng

hop, nhitng am thanh dung y cé thé dat do ch&t ché hon, don gian bang cach thay dbi vi tri
microphone dé c6 dwoc md hinh phu hop hon cho nguén am thanh.

& Chét giong khac nhau thwdng yéu ciu cach diéu chinh khac nhau, méi loai tréng thuwéng
doi hai didu chinh khac véi cai khac, v.v. Thi du, théng thudng, ching ta yéu ciu boost low-
end dé mang lai d6 sau cua trong bass hay tom bass, nhwng tuy thudc vao dap trng clia toan
hé théng, dap (ng micro, va am thanh that té cla tréng, trong vai trudng hop, that sy cé thé
can phai cut di nhirng tAn sbé thap trén EQ onboard. Vi vay, khong phai ludn thuc hién quy tac
bt di b4t dich ndo trong moi trwérng hop, ngoai trlr quy tdc chung vé ngén tay cai.

Bang 6.3 cho thay vai thi du vé tan sb lién quan dén chat lwong chi quan nhw mé ta trong
mot nghién cvu chinh thire dwgc thwe hién bdi tac gid, va néi chung tat ca thuwdng déng y véi kinh
nghiém cla tac gid. Vi né kha chd quan, di nhién né dé thanh chi dé tranh cai. Bang dwéi day chi
nham muc dich hwéng dan.
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Hinh 6.6

Puong biéu dién cua loai EQ két hop (combining type).

Mot EQ da boost ba band ké& nhau & day chi dung cho muc dich minh hoa. Lwu y, nhitng band k& nhau
6 cung tac déng dé tao thanh mot duwdng biéu dién bao quat hon. Day khéng phai 1a trwdng hop ctia EQ khéng
két hop, ma sé danh d4u trong dwéng biéu dién sw két hop. Da sb EQ graphic thwong mai hién nay 14 loai két
hop. Tuy nhién, cach c6 dwdng bidu di&n EQ trung binh tét nhat la vi tri cGia nhirng slider phai & gira, nhw minh
hoa dwéi day. Thuong gap loai khong két hop 1a EQ, cé nhiéu band chdng chéo Ién nhau qua muc, thudng 1a
dé&c trung clia EQ 2/3 octave va 1/3 octave ré tién (vi filter kém chéat lwvgng). O day, doi khi can thiét bu thém mot
chut theo hwéng nguoc lai & band lién k& né. (can phai tang sw nhan giong [én mét chit, it khi thyc hién viéc di
chuyén triét d& nhirng band lién ké theo chiéu ngwoc nhau, néu cé. Ngoai 1& dbi véi didu nay khi ching ta dang
cb y cét giam nhirng dap ng & hai cwc &m phd, mét chi dé dwoc bao lwu cho chwong 9 va 17).

Cai dat co van dé& néu hau hét slider déu & vi tri cat | | | ‘ H ‘ | | ‘ l | l ' | |
| | $¢¢??%??ffé%gégé+%¢TTTTTTTT%$i

80 12! 125k, 2k ,3.15k, 5k , 8k ,12.5k, 20k
63 \OO !6() 16k 5k 4k 63k 10k
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Bang 6.3 Tan sé lién quan t&i chat lwong cha quan.
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31.5Hz

40--
50
63Hz--
80
100--
125Hz
160--
200

250Hz--
315
400—
500Hz
630--

800
1kHz--
1.25kHz
1.6kHz—
2kHz
2.5kHz—

3.15kHz
4kHz—

S5khz

6.3kHz—

Chét lvong

M6t sw mé rong gidi tAn ctia chwong trinh am nhac dién hinh ¢ it hay khéng c6 néng
lwong trong gidi 20 - 32Hz. N6i chung gidi nay nay chi can thiét cho nhirng hiéu (rng
d&c biét. Hé théng loa rat khé nhan ban cé hiéu qua & cap do dang k&, dac biét 1a
trong cac (rng dung pro-sound.

Qua nhiéu nang luvong trong gidi 40Hz — 100 Hz; murky (tbi, duc), muddy, hay khoang
80 dén 100 Hz, boomy.

Qua it nang lwong trong giai 40Hz — 100 Hz: tiéng dap tréng kick thiéu, bass thiéu
chiéu sau hay gia tri ndm & nét nhac thap hon.

Qua nhiéu nang lwvong trong gidi 100Hz — 250 Hz; boomy, muddy, hay qua day.

Qua it ndng lwong trong khoang 100Hz — 250Hz: nhac cu treble, voice hay tréng
snare thiéu chiéu sau hay doé day. Qua it trong khoang 200Hz v.v; guitar bass hay day
dan bass thiéu do tron tiéng.

Qua nhiéu nang lwvong trong gidi 250Hz — 630Hz; cloudy, boxy, hay duc (opaque)
Qua nhiéu nang luvong trong bién dd hep tir 500 dén 800Hz, gidng tiéng mega-phone.

Qua it nang lwong qua giadi 250 — 630Hz; tréng réng, thiéu day (fullness), virng vang
hay dé rong (breadth), hay (d6i véi 800Hz) thiéu do chac (solidness).

Qua nhiéu nang luvong trong gidi 630Hz — 1.200Hz; honky, qua ctng (hard), hay (khi
cwc dai) gidng tiéng dién thoai.

Qua it n&ng lwong trong giai 630 — 1200Hz: thiéu fullness hay solidness day du.
Qua nhiéu nang luvong trong gidi 1kHz dén 2kHz: qua cing hay (= 2k) blary,

Qua it n&ng lwong trong giai 1kHz dén 2kHz: thiéu ré nét hay da do cing.

Qua nhiéu nang luvong trong gidi 2kHz dén 4kHz; blary, tinny, trebly hay brash.

Qua it n&ng lwong trong giai 2kHz dén 4kHz, thiéu ré rang hay bite (khoang 4k).

Qua nhiéu nang luvong trong gidi 4kHz — 6kHz: qua gay gét (harsh), sc hay brash.
Qua it ndng lwong trong giai 4kHz — 6kHz: thiéu canh d3c biét, d6i khi nghe nhw thiéu

do rd hay chat ché (bite).

Qua nhiéu nang lwong trong giai 6.3kHz va lén trén; tiéng suyt qua nhiéu gay kho
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8kHz chiu

10kHz— Qua it ndng lwong trong giai 6.3kHz va 1én trén; khong nghe dwoc tiéng suyt (S, T,
Z), thiéu tiéng zip hay sweetness (tiéng zip & 6.3-8k, sweetness & 8k va lén trén.

12.5kHz

16.5kHz--

Giai nay thuéng la gi¢i han cuce thinh giac cho ngwdi I6n cé tai rat tot.

Cach xtr dung téng quat EQ dé kiém soat tiéng ha
(General Use of EQ for Feedback Control)

Thao tac can bang (equalizing) cho mét hé théng am thanh dé loai bé tiéng hu (feedback)
thwdng dwoc goi la ringing out, muc dich la dé& gidm cac dap (rng cta hé théng tai cac tAn sb nhay
cam nhat ma né da gay ra tiéng ha. Muc dich cta tiéng hu trong mot hé théng 1a (tin hay khong, tuy)
c6 thém dwoc cang nhiéu tan sb cang tbt dé hi cung mot luc dé hé théng di qua gi¢i han gain before
feedback (ngwdng hi) ctia né. Khi hé théng hu nhiéu tAn sb déng thi, d6 1a dau hiéu cho thay khong
chi ¢ mét hay hai tan s ndi bat cao hon nhirng tan s khac trong téng s dap &ng clia hé théng.

M6t cach giai quyét viéc thiét 1ap mot hé thdng dé bi feedback la dau tién ‘ringing out hé
théng, sau do diéu chinh chat lwgng am séc va am luwong vira phai. Cach gidi quyét nay sé thich hop
d&c biét cho hé théng monitor, noi ma loa hwéng nhiéu hay it tric tiép vao nhivng vi tri dat
microphone va ciing c6 thé hiru ich bat clr noi ndo can phai cé volume cao. (Ly twéng nhét, thao tac
nay nén duoc thye hién véi limiter trong hé thédng, ma nén duoc set véi nguéng twong dbi thap nén
khoéng xay ra thiét hai v&i bat ky thiét bi nao trong hé théng. Limiters sé dwgc md ta trong chwong 8).

M6t cach gidi quyét van dé chdng hu cho hé thdng phai dwoc thwe hién khéng cé khan gia:

1. V6i céc slider EQ dat & vi tri flat cGa nd, dan dan nang cao gain ctia hé théng cho dén khi

no bat dau hoi hu & mot tan sd.

2. Tim céc slider gan tan sb tiéng hi nhat, dan dan gidm murc dd trwot xubng vira da dé tiéng

ha mét di. (Néu viéc tim slider thich hop qua kho, bé tri nhiéu co hoi dé thir cac bai tap dwoc

mo ta trong phan “Céach x& dung tdng quat EQ dé diéu khién am séc”. Mot kj sw am thanh tét

binh thwéng phai tim thay slider gan nhét trén mot EQ 1/3-octave & lan thir dau tién hay thw

hai).

3. Tang gain téng cta hé théng hon nira, cho dén khi mét hay nhiéu tAn sé bd sung phat sinh
ha.

4. Giam dan slider & nhirng tAn sé d6 cho dén khi ngrng ha.

5. Lap lai thao tac trén cho dén khi hé théng ddng loat hu & nhiéu tan s hop ly nhat co thé.
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+5 |  Hinh 6.7

1]
€ 5 Kiém tra feedback bang EQ graphic.
[]
8 ol il N /f INVAN . D& minh hoa don gian, EQ mét octave dwgc cho
2 h //"'-“ la & day. Khu vurc trén cai dwoc chi dinh 1a 0dB &
§ ~10}4 day la diém & trén chd feedback lién tuc xay ra.
A_is5 (A) Trong thi du nay, khi tdng gain hé théng Ién,

| o *5 nhirng tiéng hu feedback dAu tién ching ta nghe
b 0 dwoc khoang chirng 1kHz.
= = 7
% “"'"":;/'\t.:"‘ ';ﬁ“ 7 T ---‘=<' (B) Giam slider 1kHz di (dwgc minh hoa bang
2 1A N- dweng chdm chdm) chi da dé cho phép chung ta
§ 10 / lam cho hé théng tang lén thém 2 hay 3 dB.
B_is (C) Tiéng ha tiép theo ching ta nghe khi gain cla

45 hé théng tiép tuc gia ting dwoc stra lai bang cach
“13 diéu chinh nhe nhirng slider 125Hz, 500Hz va
z O=3=44§ =S fe== 2kHz. Diéu nay cho phép ching ta nang gain én
% ,/"'—’ e B N I ™~ mot mirc nao do.
e 7
%_10 (D? Cqéi cung, trong Ihl' du nay gia dinh, chung ta
= thay rang minh cé thé hoi nang slider 63Hz, 8k va
C_is 16k ma khong bi feedback. Diéu nay, trong diéu
o 5 kién khd, chinh la gain before feedback (nguwéng
- h) t6i da cha ching ta. Biéu chinh nhitng yéu té
§ g TN S 3 khac nhw khoang céach tir nguén té¢i micro, hwéng
%’ sl micro, va vi tri d&c tinh dinh hwéng cla loa c6 thé
2 “ cho phép chung ta dat gain nay I&n hon nira.
2-10 Théng thweng, c6 thé hy sinh vai gain tbi da dé
D. s thl’y’dat dwoc chat lwong é[n dac biét ma chung ta
Frequency in Hz mudn, dac biét trong hé thong pro sound.

6. Néu can thiét, diéu chinh chat lwong am séc cho dén khi tai nghe né hop ly thda dang.

7. Néu cé tiéng hu méi, hay gidm gain lai, hay lap lai tr bwéc 2 dén 6 cho dén khi dat dwoc
sw két hop hop ly gitra sw kiém soat feedback va am thanh xuét ra nghe chap nhan duoc.
Diéu nay c6 thé doi héi sy thda hiép danh déi gitra hai van dé trén, vi vay, viéc goi la phan
quyét nham vao thoi diém nay rat quan trong, nghe 1én t6i da hay am thanh dé chiu. (Théng
thworng, vi tri flat khéng dwoc xem 1a dé& chiu nhéat ctia nhirng ngudi ra quyét dinh).

8. Cudi cung, va cé |8 quan trong nhat, tré lai hé théng, chinh nhd lai mot chit tir diém ma
tiéng hu bat ddu (thi du, gidm gain). Hé thdng can nhé di bao nhiéu phu thudc vao yéu cau
chét lwgng am thanh va ciing tuy thudc vao méi trwéng. N6i chung, cang cé nhiéu tiéng vang
(reverberation) trong phong 1a mét van dé dac biét, trong thinh phong nhé, tiéng doi lai sé nhd
hon, nén gidm gain xudng dwéi nguéng feedback. Trong thinh phong cé déi am, thwong kho
dat dwoc Am thanh rd, viéc gidm téi wu co thé dwoc 1a 6dB bén dwdi ngwdng hu. Trong thinh
phong rat kho, 3 dB c6 thé nhiéu hon can thiét. (Xem hinh 6.8.)

Lwuy
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Néu dung microphone gén ngudi néi hay biéu dién, micro cén phai duoc kiém tra lai véi mét
nguoi ding bén canh véi miéng tiép sau hay s& vao mét trude cliia méi micro. Piéu nay la do sw phan
doi va sw cong huéng lién quan dén ngudi xir dung dén gén, cé thé géy ra feedback.

Relative reponse at 2dB below audible feedback
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Hinh 6.8:
Quang sai dién hinh cta dap tan khi hé théng bi feedback lién tuc.
Minh hoa nay chi ra sw can thiét gitr ngw&ng an toan nhe dudi diém ma ching ta nghe feedback lién

tuc, ngay ca sau khi hé théng ngirng hu. Cung véi dap tan, dap (rng tam thei cling bj thoai héa nhw 1a gain cla
hé théng gan cac diém feedback lién tuc.

Can béng (equalizing) mét hé théng am thanh 16n hay cai dat c¢b dinh 1a thao tac phirc tap
lién quan dén viéc x&* dung may phat séng am va phan tich am phé (noise generator, spectrum
analyzer) két hop v&i viéc phan tich quan trong clia nhirng gi twong xirng vé&i am thanh tong thé truc
tiép, va nhirng cai twong xing véi am thanh déi lai. Thao tac nhw vay ciing lién quan dén viéc diéu
chinh mirc dd clia crossover cho tét, sé thdo luan trong chuwong 9.
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CHUONG 7

Mixer

Thuat ngl mixer mé ta thir hang ctia cGa nhiéu thiét bi cling réng nhuw toan bd Iinh virc am
thanh. Ba dang hon, né con goi la board, soundboard, mixing console va mixing desk. Muc dich co
ban ctia mixer, di nhién, 1a dé& két hop, kiém soat, xt ly va tac dong I&én nhirng tin hiéu dwa vao né.
Trong tAt ca, nhung trong hau hét cac hé thdng co ban, mixer la cong cu thiét thuc chinh ctia bat ky
ngwdi van hanh hé théng am thanh nao. Hiéu theo phwong dién nao dé, nghé thuat cia kj sw am
thanh la mang dén su séng dong.

Lwuy

N6i chung, thuat ngir desk xt dung chi yéu & nuwéc Anh. Thong thwdng, bat ky mixer 12
kénh (channel) hay I&n hon ma nadm phéng c6 thé goi la board, trong khi bat ky mixer nao trén 30
channel c6 thé chap nhan goi la console.

Chirc nang co ban cua Mixer (Basic Mixer Functions)

Mixer am thanh c6 thé thiét ké dé thwc hién kha rong rai chirc ndng x& ly / dinh tuyén tin hiéu.
HAu hét chirc ndng ctia mot mixer dién hinh cé thé mé ta béng hai loai co ban: loai lién két voi
channel input va loai lién két v&i master, hay channel output.

M6t channel input dién hinh, tir quan diém ctia ngw®i van hanh (operator), sé ¢ hai mirc do
diéu khién, phan diéu khién am sac (EQ), va mét hay nhiéu diéu khién phu cho phép nhan ban tin
hiéu va g&ri dén nhirng output riéng biét.

Mixer lam dwoc tt ca, nhung hau hét nhitng ’ng dung co ban déu dwoc thiét ké dé cho
phép kiém soat tin hiéu trong nhiéu giai doan. Diéu nay cho phép ngwdi van hanh x&r dung téi wu
nhirng mach dién cta hé théng (dé cho phép cé ngwdng headroom twong xirng va cé ty 1& gitra tin
hiéu v&i tiéng nhiéu signal-to-noise ratio tbt nhat). Giai doan dau tién, bo suy gidm tin hiéu nhap (input
attenuation), cho phép nhirng tin hiéu dén sé 6n dinh trwéc khi vao mach con lai ctia kénh (channel)
d6, cho phép cé cwong do tin hiéu twong xirng ma khoéng lam qua tai channel d6. N6 ciling cho phép
fader b tri trong mot dai hoat dong thuan tién cho ngudi van hanh. Fader théng thuwong dat dudi
cuing cla tirng channel (hay gan ngwdi van hanh nhat), va thwong dwoc cdu hinh bang loai thanh
trwot hon 14 loai xoay. Fader 6n dinh lwong tin hiéu gtvi dén nhirng phan output (hay submaster) cuia
mixer.

Tw goc d6 ctia ngudi van hanh, chirc ndng kiém soat bat ky mire dd nao, dai khai co thé so
sanh vé&i mét van nuwéc don gian, cé thé lam gidm cwéng dé tin hiéu, hay ngén chdn dong chdy hoan
toan. (Nh&n manh & day Ia tir "dai khai". Thwc ra, nhivng gi dwoc kiém soat la sé lwong gain dat
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dugc, noéi cach khac 1a do khuéch dai). Diéu nay dwoc thwe hién bang bién tré (potentiometer),
thwdrng goi ngén gon 1a pot. Nhirng pot cho phép diéu chinh, trén co sé tirng buéc, véi cudng do
clia chirc nang bét ky trén mixer ma switch don gian sé& khong lam néi.

Input cGia nhirng channel thong thuwdng cho phép c6 bd can bang riéng cho mdi channel
(onboard EQ). Loai EQ onboard cé trong thiét ké mixer di nhién phu thudc vao ca (rng dung ma mixer
da thiét ké, ciing nhw (rt nhiéu) vao yéu td chi phi. Mixer da nang hon, khéng cé gi dang ngac nhién,
c6 khuynh hwéng thiét ké dé cé EQ onboard linh hoat va phirc tap hon. Hiéu qua cia EQ onboard da
nang nhw 1a EQ vdi filter sweepable hay parametric phan I&n phu thudc vao mirc d6 ky nang cla
ngwdi van hanh. Trong thiét ké cia nhidu mixer, nhw da dé cap, ciing cé thém mot switch low-cut cho
phép ngudi van hanh cat gidm dap tan thap cda tiéng néi va nhac cu treble.

Mot input channel dién hinh ciing sé cung cap hai hay nhiéu phu gt (auxiliary send), né giao
tin hiéu dén ting auxilary output riéng biét. Diéu nay cho phép ngwdi van hanh diéu chinh riéng sb
lwong cua tin hiéu d6 sé dwoc glri dén thiét bi khac thay vi dén amplifier va loa chinh, chdng han nhw
dé giam sat ampli monitor hay bo hiéu tng (effect unit).

Khi van bién tr& (pot) aux send 1én, tin hiéu dwoc dwa vao mot dwong (line) buss (bus)
(=nhanh) bén trong mixer. Buss, nhw tén cla nd, la cach mang theo mét nhém tin hiéu riéng di doc
theo tuyén tin hiéu chung. O’ day diém dén la bo khuéch dai két hop, ciing goi la khuéch dai tbng hop
(summing amplifier) (hay don gian, sum amp). Summing amp bén trong mixer dat ra (put out) mét tin
hiéu tiéu biéu cho sw két hop cta tat ca tin hiéu dwa vao buss d6, trong trwérng hop nay 1a aux.
buss. Aux, kiém tra tdng thé rdi xac dinh gain output chung ctia hdn hop auxilary. Twong tw nhw vay,
tat ca fader channel cap di liéu tin hiéu cGa né vao mixing buss chinh (goi la programing mixing
buss) réi tbng két va sau d6 dwa dén output chinh ctia mixer sau khi diéu chinh bang fader chinh
(main fader).

Phan téng thé (master) ctia mixer c6 thé, ngoai viéc kiém soat fader output va bd phu tro tdng
(auxilliary master control), con bao gdm kiém soat tin hiéu hdi lai (return) tir nhirng bd hiéu rng
(effect units) d& dwa vao hdn hop chinh (main mix), cing nhw truy cap va kiém tra nhirng tin hiéu
input phu tir nhirng nguén khac nhu tape, hay tin hiéu t& output ctia mixer phu (mixer phu goi la
submixer).

Thiét ké phd bién & nhiéu mixer da nang lién quan dén viéc xt&¢ dung submaster, hay
subgroup. Submaster cho phép ngudi van hanh kiém tra nhiéu nhém input channel trong nhirng
chuyén muc, thi du nhw bd tréng, v.v, béng cach x& dung nhirng thiét bi chuyén mach (switch) thich
hop trén input channel. Chéc chan hiru ich cho quy trinh mix khi tin hiéu input cé rat nhiéu loai khac
nhau. Thiét ké tham gia kha nhiéu goi la ma tran (matrix) cho phép ngu®i van hanh cho ra nhiéu
output va glri tlrng submix cho méi matrix output & mrc d6 khac nhau, tir d6 thiét 1ap moét thanh phan
riéng biét tai mi matrix output. X&r dung tiéu biéu ctia ma tran |a thu &m multitrack tai chd va/hay la
phwong phap cung cap vai monitor mix t&r mixer chinh.

Thiét k& Mixer cho cac (rng dung co ban thwérng khéng cé nhidu tinh ndng nhw trén, nhung
c6 thé gébm EQ onboard bé sung cho cac tin hiéu da trén, cling nhw c6 thé 1a bd khuéch dai cong
suét ndi bo (internal power amplifier) cé output ra loa. (loai nay thwérng goi la mixer/amplifier, powered
mixer hay PA head).
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Typical 24 Channel Mixer Configuration
(with 4 x 4 matrix)

Hinh 7.1

Mixer 24 channel dién hinh (v&i matrix 4 x 4).
Bo suy giam input (Input Attenuation)

B suy gidm input, nhw da dé cap, cho phép nguoi van hanh didu chinh mire tin hiéu gri dén
input channel. Chirc nang nay cling goi da dang la input level, gain, input gain hay trim.

C6 thé bd sung thém bang mét switch phu, thwérng goi la pad, 1am gidm mirc d6 tin hiéu
input néu can dé ngan nglra qua tai (overload). Switch pad bd sung, néu cé trang bi, cling cé thé hiru
ich & mirc d6 nao d6 dudi mirc channel quéa tai, mang bo suy gidm tré lai gidi tAn hoan toan kha thi
hon néu né bat dau tiép can gi¢i han méc suy gidm cla no.

EQ Onboard

Nhw da dé cap, EQ onboard rat khac nhau tuy theo thiét ké ctia méi mixer. EQ hai, ba, va
bén way tan sb cb dinh (fix-frequency), va trong chirng muwc nao do, la bat ct cai gi nhé hon EQ fully
parametric, tirng c6 nhirng han ché riéng vé mét né cé thé &nh hudng dén dac tinh ctia nhirng am
thanh ma né c6 nhiém vu phai kiém soat.

That tha vi, nhitng d&c diém khac nhau tham chi c¢é thé cé anh hwéng trén micro dang dwoc
xtr dung hiéu qua nhét da dat dwoc nhirng &m thanh dung y. Tai sao? M6t trong nhiéu thi du, néi am
thanh tréng snare khéng di map (fat, day) cho giac quan ctia ching ta. EQ bén band tan sé ¢ dinh
tiéu biéu sé cho ra tn sbé cut hay boost trong linh vuc sheving 60Hz hay 80Hz, va kiém soat & low-
mid thwéong xoay quanh tan sb 400Hz. Do day cla tréng snare thuwong thay tai khu vwc 160-250Hz.
Vi vay, ching ta phai boost low, nhuwng bay gi¢ tréng snare lai qua “0m” (boomy) trong khoang dui
160Hz. Hay th&r dwa xudng thap? Do day hoan toan bién mét, va num kiém soat low-mid lai & tan sb
qua xa dé giup. Vi vay, bay gi¢r ¢ thé can phai mét micro khac, néu co, dwoc chon dé c6 am thanh
gan dung y muén. Néu ching ta c6 mot EQ c6 sweepable lower-mid, ching ta cé thé di chuyén EQ
low-mid th&p xuéng diém 200Hz can thiét hay giai tAn giéng vay, va can cé sv diéu chinh cla chung
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ta, noi can thiét. Tinh huéng nay kha phd bién, va chéc chan 1a khéng gi¢i han cho bat ky nhac cu
hay loai giong néi nao. (C6 1& sé ly twéng néu chi don gian cé thé chon micro chinh xac cho méi tng
dung va khéng s& dén EQ. Tuy nhién, k§ sw giau kinh nghiém nhét sé déng y khéng c6 van dé phai
chon micro hay cach chi dung mét loai khéng dd hoan thanh céng viéc, néu khéng bb sung EQ hiéu
qua vao).

Van dé la thé nay. Chac chan, EQ don gian it cé kha nang lam ngudi van hanh thiéu kinh
nghiém |am vao rac réi. Tuy nhién, tAm quan trong ctia EQ onboard linh hoat cho ngudi van hanh c6
kinh nghiém, c6 hai 13 tai tbt khong thé bi phéng dai.

Output phu (G¢&i di) (Auxiliary Output (Sends))

Khéng cé quy tac bat di bat dich nao dé Iam cho tin hiéu di qua mach dién ctia channel dén
aux send. Théng thuwong, x& dung nhirng hwéng dan sau clia nhivng hang san xuét.

Theo quy téc chung, tin hiéu monitor hay foldback sé& gvi ban sao clia né trwédc khi qua EQ
onboard va fader (néi cach khac, nhirng diéu chinh khéng anh hwéng dén chat lwong am hay cwéng
dd cua tin hiéu tir nhirng bus do). Cai nay goi la pre-EQ/pre-fader (trvdc EQ/trwéc fader). Muc dich
clia viéc tach chirc nang ctia num monitor send ra khéi sw di chuyén cuia fader channel 1a cho phép
ngwdi van hanh diéu chinh mrc d6 riéng biét ma khong can quan tam téi viéc mirc d6 monitor nang
lén gan t&i diém xay ra feedback, cling nhw khéng phai dé y viéc né gidam dén diém khong thé nghe
dugc né trén san khau. Trong phan I&n truéng hop, viéc xem xét cho khan gid khac véi xem xét trén
san khau.

Déi khi monitor send I3y tin hiéu cta né sau khi qua EQ Channel, trong trwérng hop dé né sé
goi la post-EQ/pre-fader (qua-EQ/trwéc-fader) (néi cach khéac, diéu chinh EQ cta channel sé tao ra
mot sw thay dbi twong tw cho chat lwong am cda tin hiéu monitor, nhwng sw chuyén déng cla fader
s& khong anh huéng dén né).

Theo truyén théng, chi cé mixer phong thu (studio) méi ndi diéu chinh EQ ctia channel input
vao tin hiéu monitor (trén board (mixer) nay, chirc nang monitor thwong goi la cue). Cé y twéng nén
c6 vai loai board nén thiét ké cho ca studio va live mixing, day la noi thwdng bat gap ciu hinh nay &
live mixing. Vai ngu®i van hanh that sy thich thiét ké nay cho rng dung live khi mix tin hiéu monitor
tlr house (main-FOH) mixer.

C6 18 tét cho ca hai la xtr dung mixer cé post-EQ monitor trong live pro-sound. Néi chung, né
thich hop dé diéu chinh chét lwong am sac cua tiéng néi va nhac cu doi lai trong monitor. Diéu nay Ia
do khi hai hay nhiéu ca si, nhac cdng dang hat hay choi chung vé&i nhau, ngwdi van hanh hiéu chinh
am séc dé lam chat am ca nhan ctia ho hoa hop tdt hon véi nhau. Néu thye hién nhirng diéu chinh
nay c6 hiéu qua, dién vién c6 thé hwdng loi tir viéc cé diéu chinh tiéng ddi trong am thanh monitor.
(N6i cach khac, xem xét tbt va diéu chinh hiéu qua tiéng néi, nhac cu hai hoa véi nhau gidp tao ra sy
hoa hop tét hon, du la mix FOH hay mix monitor. Nh&4n manh, trén that té, nhitng ngwdi van hanh hé
théng giau kinh nghiém nhét déi khi cling mét canh giac, vi ho khéng ludn & vi tri @& nghe nhirng két
qua trén san khau. L&i nay ddi khi cé thé that sy 1am bdi rdi cho dién vién).
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Hinh 7.2
Mau diéu khién channel input cho mét mixer 24 x 8.

(A) Ngudn 48V phantom on /off, cho phép cung cap ndng lvgng tir xa cho hau hét
miccro condenser thdng qua day micro.

(B) 30dB pad in / out, cho phép gidm thém cho b6 suy gidm cla input cao cép, dbi
voi treong hop C va / hay D khong da.

(C) (D) Mic Trim va Line Trim. Trong thiét k& mixer, cung cap bo suy gidm riéng
cho tirng jack input XLR va cac jack input 1/4 ".

(E) MIC / LINE select. Lwa chon input channel cho du nhén dwoec tin hiéu tir jack
XLR hay tw jack 1 /4" line input.

(F) Bao phase. Cho phép dao ngugc phan cuc lai khi can thiét. Mét thi du cla
chuyén nay 1a micro tlly chon & dwéi tréng snare.

(G) High Pass Filter. Nut nay cat giam tan sb thap, thi du, cho vocal hay nhac cu
khac khéng cé nhu ciu can tan sb thap.

(H) EQ kiém soat tan sb cao v&i shelving cut/boost.

(1) EQ high-mid v@&i peaking, hay chuéng dac truwng (bell characteristic). Cai trén
diéu chinh sw lwa chon tan sé trung tam, Cai dui kiém soat sw thay ddi sé lwong
cut hay boost. (&’ cac hang san xuat khac, trén vai mixer, vi tri clia hai nit nay dao
nguoc. Trén vai thiét k&, né 1a loai ddng truc, déi, néi cach khac 1a mét cai nat van
n&m bén trong cai khac).

(J) EQ low-mid v&i peaking, hay bell dac trwng. Twong tw nhw high-mid, triv giai
cha tan sé trung tam khac nhau.

(K) EQ kiém soat tAn s6 thap véi shelving cut/boost.

(L) EQ in/out, thoat khéi EQ khi can, dwoc x&r dung thuwéng xuyén nhét khi nguoi
van hanh mong mudn mau tin hiéu khéng cé EQ, thay vi phai dat tt ca cac nat
diéu chinh EQ & gitra.

(M) Auxiliary send 1 va 2, trong thiét ké& nay |a post-fader , v&i switch d& cho phép
diéu khién & trwéc fader volume néu can.

(N) Auxiliary send 3 va 4, trong thiét k& nay néi vinh vién véi dang sau fader (post-
fader) . Théong thwong day la nhirng hiéu trng send.

(O) PAN, g&i channel output trén co s& chuyén sang trai hay phai, trai sang
submasters danh sé 18, phai sang submasters sb chan.

(P) Submaster switch chuyén giao, x& dung két hop véi PAN.
(Q) Switch on / off channel, cho phép channel nghi ngoi khi khéng can.

(R) Solo (PFL), cho phép giam sat qua head-phone trwwéc fader cdia channel, hay
kiém tra mirc do trong master VU meter.

(S) LED cao diém qua tai, dén sang 1én 1a channel gan bi qua tai.

(T) Fader.

Nhung khuyét diém chinh ctia post-EQ monitor send trong &ng dung live 1a c6 nhiéu kha
nang xay ra feedback & gidi tan s& ma trong mixer chinh cé thuc hién viéc boost. Chang han, néu
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boost EQ & nhiéu giai tAn sb khac nhau cho nhiéu ca si (rat phd bién), gain before feedback ctia hé
thdng monitor cé khuynh huéng bi giam (néi cach khac, sé tang kha nang bi feedback). Diéu nay 1a vi
thwe hién boost bang EQ onboard sé& lam tang dép tan hiéu qua cia am phd bat dau boost trong linh
vire d6. Két qua, co thé tao ra van dé peak sé di t¢i diém xay ra feedback. Vi ly do nay, monitor send
thwong ndi véi pre-EQ.

Effects send hau nhu ludn la post-fader, vi vay bat ky sy diéu chinh EQ va/hay fader channel
nao cling s& anh hwdng dén tin hiéu tir d6 gvi di. Didu nay théng thudng do thiét bi effect s& nhan
duwoc mot tin hiéu twong tw nhw g&ri dén main mix, va trd nguoc lai phién ban da stra ddi cho phu
hop. (Thi du: Néu ngwdi van hanh cat gidm cac tan sé cao tir EQ cta channel, ching ta thudng
mong nhi¥ng tiéng high trén echo sé& gidm twong tw, nhivng echo khac chi cdn nét am thanh gidng véi
tin hiéu ban dau. Ludn ludn giir cung nguyén téc nay cho fader mic do téng).

Déi khi hang san xuét gan nhirng send nay cho reverb va/hay echo, vi day la céng dung phd
bién nhat cho mot hiéu ng vong 1ap (effect loop). (Tuy chon nay thwéng chi xt& dung trén mixer kich
¢& trung binh 12 channel hay it hon. Trong trwéng hop cla reverb send, déi khi hang san xuét da cé
trong thiét ké mixer mot reverb loai day 16 xo rung (spring) co ban trong chinh ban than mixer, trong
nhirng mixer m&i hon c6 thé 1a reverb ky thuat sé (digital) hay bd x& ly da tac dung (multi processor).

Mét input channel thudng cé mét hay nhiéu send, (d6i khi trén tat cd) hang san xuét chi don
gian 1a dan nhan aux. Mudn biét cac nhan nay |a pre hay post, ngu®i van hanh cé thé can phai tham
khao tai liéu clia hang san xuat hay lam vai thir nghiém va may mo véi né dé xac dinh nén mong doi
gi khi mixer xt dung cho sy kién that té. Nhiéu mixer chat lwong cao cho phép ngwdi van hanh quyét
dinh t» pre hay post béng cach trang bi mot switch thay déi diém l4y tin hiéu cho nhirng aux cu thé,
send dén channel twong rng.

Input phu, hiéu rng tré lai (Auxiliary Input, Effect Return)

Nhirng diéu khoan aux. loop va effect loop, nhw da dé cap trudc day, néi vé tuyén dudng tin
hiéu lién quan dén ca hai, send 1an return. Tin hiéu return, cé nhiéu dang diéu chinh, sau d6 sé c6
san dé mix lai theo y muén.

L& ra, trong viéc kiém soat tin hiéu return tir nhirng thiét bi effect, nén xt dung bang mot
input channel tiéu chudn, chi vi né kiém soat nhirng tin hiéu tré lai nhiéu hon. Khi c6 qua nhiéu input
channel ban bju cho nhitng dwéng tin hiéu dén tir san khau, x& dung auxiliary dé thay thé. Hau hét
mixer khéng wu tién viéc thiét ké thém nhiéu input, trong nhiéu trwdng hop chi dung moét pot xoay dé
kiém soat. Diéu nay doi khi cé thé dwa ngudi van hanh vao thé bét loi khi kiém soat tin hiéu effect
return, vi sé khong thé kiém soat EQ cla tin hiéu return, va ciing vi pot xoay trén phan master néi
chung x&r dung kém thuan loi hon fader tuyén tinh cGa channel input tiéu chuén.
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Hinh 7.3

Chtrc néng Key input channel, can phai kiém tra lai trwdc khi bat dau bié
dién hay sv kién.

(A) Switch Iwa chon Mic / line va on / off channel (néu c6). Trén mixer
khdng co switch on/off, switch lwa chon mic/line thwérng xtr dung dé
chuyén déi mét channel in hay out khi can thiét. Nhw trwéng hop bat hay
tat micro khong day, hay bi thay déi béi ngudi khac trén san khau. R
rang can cha y dén trang thai cta switch.

(B) Ngudn Phantom, Input pad va gain. Hinh trén bén trai, switch phantom (B)

power (trong trwéng hop nay co tén 48VDC) sé khong gay ra bat ky thié
hai nao cho mét micro dynamic tiéu chuan. Nhwng, bat ctr khi nao bat
switch nay, déi khi s& nghe qua hé thdng moét tiéng pop Ién néu cé day
micro cdm vao sau khi hé théng da power on. Ré rang, néu x&r dung
remotely powered direct box hay micro, can phai & dung tw thé nay.
Switch pad bé sung dbi khi la mét van d&. Néu né tham gia trong quy trin
kiém tra, hay IGc birc thiét gép phai tin hiéu cao bat ngd trong mét sw kié
né nén tham gia trong Itc sy kién tam lang. Trong khi d6, cé thé van

ngwoc gain lai thAp nhét thay vi x( dung fader, trtv khi trong trwéng hop

khan cép hay ban dang nghe tin hiéu bi méo, két qua cua tin hiéu qua
mtrc. Khi ngat switch pad, quay ndm input gain tré lai mét chat trwéde khi
lam nhw vay, dé tranh tin hiéu bi qua manh gay ra kho chiu. Sau d6, néu
can, dwa gain hay fader tr& lai dan dan cho dén khi thdy mirc dé thich
hop.

(C) Lwa chon Aux pre-fader hay post-fader, néu cé. Khi kiém tra monitor
b&ng mixer FOH, pad nay sé & vi tri pre.

(D) Assign (gan) Pan / submaster, néu c6. Qua rd, nhu cau nay can kiém

tra lai dé& bado dam méi tin hiéu déu dwoc gli di qua bus phu hep. Pan trai

dé sang submasters sé 1&; Pan phai dé sang submasters s chan.

(E) Khi x&r dung bt ky PFL / Solo nao dé theo déi mirc d6 ctia channel
trong meter chinh, can thwc hién kj luéng dé chi cé mét switch PFL than
gia, sé& c6 giai thich khi két hop cuing v&i cac channel khac. (DT nhién, né
x& dung head phone, cé thé nhan ra sai sét. Nhwng ngay ca cé head
phone, d6i khi c6 da cross-pickup (thu chdng chéo) gitra micro trong bud
bidu dién live, c6 thé cé sai sét nhu vay).

(F) Bat dau kiém tra am thanh v&i faders va/hay input gain tai hay gan
thiét 1ap (setting) thAp nhat clia nd, rdi dan dan dwa lén dén mét thiét lap
trung binh thoai mai. Vi tri trung binh t6i wu cho faders thay déi tuy theo
tirng mixer. thwerng nhét 14 né la khodng 3 / 4 khoang chay, cho phép du
khéng gian dé boost cho vocal chinh/nhac cu hay dé bu dap cho muc tin
hiéu khac. Hau hét mixer sé cé vai loai dwérng phan chia cho nhirng vi tr
trung binh dwoc d& nghi tdi wu, nhung khéng cé quy tac bat di bat dich.
Cudi cung, di nhién, thwe hién nhirtng gi can phai lam dé& hoan thanh bat
ky cong viéc cu thé nao.

Cudi cung nhung khong kém quan trong, trwéc khi bat dau kiém tra am
thanh, moi ngwdi néi chung 14 thich cai dat tt ca can gat control EQ

(khéng minh hoa & day) & vi tri flat cGia nd. DT nhién, khi bat dau sw kién
that té, hay kiém tra kj lwéng dé& chac chan khéng bi sét lai bat ot thiét
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Nhiéu mixer thiét ké d& san xuét ra am thanh ndi (stereo output) (ma, nhan tién, khéng lam
cho né phu hep khi xtr dung &m thanh mono). Dé xac dinh cé bao nhiéu channel tin hiéu cu thé sé
chuyén dén mét trong hai channel output chinh (trai va phai), mét pan-pot, sé trang bj trong thiét ké
mixer. Viét tat clia tr panoramic potentiometer, chirc nang nay thwdng goi don gian Ia pan.

Pan-pot rat phd bién, thiét ké dung dé két hop véi thiét bi switch assignment submaster.
Trong trwdng hop nay (hinh 7.2, 7.3), pan vé bén trai c6 dan dwong tin hiéu dén submaster sb 18;
pan vé& bén phai sé dan dwéng tin hiéu dén submaster s chan.

Meter, PFL, Solo

C6 vai cach trang bi bo hién thi cho m&c d6 tin hiéu trong mixer. Vai mixer khéng trang bi
meter ndo ca, cho du diéu nay chi that sy c6 & hau hét mixer co ban va ré tién nhat. Thong thuwdng,
bat ky mixer hién dai nao déu sé trang bi it nhat mot bo hién thi qua tai. Diém I4y mau cho loai chi thi
quaé tai on/off thwérng tham chiéu véi mirc d6 output, mac du nhiéu thiét ké cé nhiéu diém lay mau,
ma bat ky mot trong sb d6, khi qua tai, sé gay ra tinh trang dén qua tai sang lién tuc. Loai chi thi nay
c6 hay khong thé cé diém I4y mau tai input channel that té, do dg, trong vai trudng hop, ngudi van
hanh c6 thé cAn phai xem xét kha nang c6 tin hiéu input qua manh cho giai doan input vao channel.
O trwdng hop nay, input line cé thé yéu cadu mot b suy gidm noi tuyén (inline attenuator) sé trinh bay
trong chwong 16.

Khi chi trang bi mot meter duy nhat, né thuwdng dwoc tham chiéu véi output level that té.
Mixer da nang, 12 channel tr& 1én, thwéng trang bi nhiéu meter. Vai dang thirc dang phé bién. Thong
thwdng, mixer dwoc thiét k& cé6 mot meter cho méi channel output chinh va cho méi channel
submaster. Nhiéu mixer trang bi mét hay nhiéu meter c6 sw lwa chon diém I4y mau. Mixer loai nay
cho phép lwa chon meter cho aux, level va/hay cac channel riéng biét truéc khi dén fader cla
channel (mét chirc nang thuwdng dwoc goi la nghe trwde fader- pre-fader listen (PFL) hay solo) Viéc
duing chirc nang PFL gwi tin hiéu cda tirng channel sang headphone output, d& c6 thé nghe né moét
cach doc lap (do d6 thuat nglr PFL va solo, ban dau dat ra cho recording studio).

Hau hét meter x&r dung phwong phap do VU mé ta trong chwong 4. Peak nhanh dbi khi c6
thé gay ra sy sai léch tam thdi, dic biét véi bo tréng va cac nhac cu g6 ma khoéng hoan toan duoc
ghi nhan 1a qua tai & thang dd meter, do d6 can chu y thém viéc nay. Mixer thwéng trang bi thém deén
LED peak mau dé (loai meter c6 kim thworng dwoc ké la meter that té). Théng thueng mixer véi thang
LED (thang chia d6 thuwéng 1a dén LED mau xanh luc, vang va dd) cung cap tuy chon dé hién thi peak
level trén thang chia bang viéc xtr dung céng tac hay nut bAm (switch hay button).

Hoan tat mét cau tric gain kha thi

(Achieving a Workable Gain Structure)

D3 gidi thiéu khai niém vé cAu trdc gain (chuwong 4) 1a vo cung quan trong, can ghi nhé khi
diéu khién mixer bat ky, nhwng lai 1a didu co ban nhat. Ngoai nhirng c4u tric gain trong nhirng thiét bi
san khau cta hé théng, mixer dién hinh 12 channel tré [én thwéng c6 it nhat ba giai doan kiém soat
gain c6 s&n dé nguoi van hanh diéu chinh.

Hinh 7.4
Phan master mau..

Thiét ké phé bién nhat trong mixer | trang bi nhirng subgroup dé phan
chia tlrng submaster out sang &m thanh néi (stereo), cho ra Main
(chinh) output left va right bang cach chinh pan ra sao. Déi v&i phan
I&n &ng dung live & nhitng diém di&n nho, chdng han nhw phong hoa
yn, x& dung mix mono . Trong mixer khéng cé sum-output, bt
nao x&r dung mix mono, chung ta chi can lwa chon gita trai hay
Wa 39YhEId8IHING “main™ cua ching ta. (Huéng dan b sung

dwoec trinh bay trong chwong 13 dé& x& dung thay thé cau hinh nay.)

Aux. master di nhién kiém soat mic d6 am lwong gvi dén Aux. output,
x& dung cho monitor san kh&u hay hiéu (rng. Aux. input (d6i khi cé
nhan Aux. return) dwoc trang bi cho tinh huéng khi c6 hiéu (ng bét
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Hinh 7.5

Thiét ké ma tran (matrix) (trong trwdng hop nay |a 4 x 4) cho phép kiém soat tirng output riéng biét, ma ngu i
van hanh cé thé gl submixes trong bat ky sw két hop doc lap dung y nao cia mix chinh. ’/ng dung ma tran
dién hinh la cung cip thém mix monitor san khau bd sung, hay cung cép cho tape-recorder multi-channel vé&i ky
vong dé remixing sau nay. Trén day thé hién mot mau két hop.

CAu truc gain hiéu qua trong mot mixer théng thuwdng bao gébm nhirng viéc sau day: (1)
Nhirng can diéu khién c6 sén dwoc diéu chinh cho mét sw kién cho phép dé dang ch&p nhan khoadnh
kh&c dén thoi diém diéu chinh. (2) Sé tim ra théa hiép hop ly gitra: (a) nhirng &m thanh mém (soft)
nhét hay tin hiéu input yéu nhat (weakest) can phai dwoc khuéch dai gap nhiéu Ian (noi lwong noise
hé théng va noise chung quanh, va tiém nang tiéng hu feedback & nhixng yéu té chinh), va (b) am
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thanh I&n nhét trén san khiu va nhikng tin hiéu manh nhat cé thé gap phai (khi tranh bj distortion la
sw ban khoan chinh). Sy can déi ctia nhirng yéu td nay va su nhay cam vé cong viéc co thé cho
phép diéu chinh linh hoat nhitng cong cu trong khi van gitr mixer trong gi&i han hiru ich ctia né.

M6t cach thiét 1ap cAu trac gain kha thi 13, khi tién hanh kiém tra am thanh (sound check)
trwdc su kién (event), cé vé c6 kha néng phai ding cach l1am sao cho am thanh Ién nhét khi huéng
dan thiét 1ap nhirng input attenuator ctia méi channel. (Thi du: néu ca si dy kién sé& néi chuyén hay
hat I&n 1&én, dwong nhu sé hop Iy néu cd doan trwdc didu nay trong khi sound check, ngudi van hanh
nén yéu cau ca si hay dién gia thé hién phong cach ca nhan ctia ho bang cach trd ra hét mie téi da
ctia minh, va xac lap nhitrng can diéu khién mot cach thich hop dé tranh distortion & giai doan mix).
Néu mixer trang bi PFL meter, ngudi van hanh dé danh gia mot thiét 1ap téi da phu hop véi nhirng
b input attenuator don gian bang cach tham khao méi channel trén PFL meter (nén nhé, néu nang
(boost) nhirng diéu khién channel EQ thuwdng xuyén sé& lam tdng muc pre-fader, c6 thé can bu lai
bang cach tiép tuc giam murc do input).

Mot khi da thiét 1ap nhirng level (mirc d6) dé khong cé channel nao bi qua tai, ngudi van
hanh sé giam dan dan input attenuator ctia nhitng channel quéa I&n trong mix chinh, khi nhitng fader
dang dinh vj tai cac diém tham khao da chon. N6i chung, channel nao cé tin hiéu s& cé mic I&n nhét
khi mix sé& la nhivrng cai ma muirc pre-fader sé gitr nguyén tai hay gan muc téi da ctia né trén meter.
(Mrc d6 cao nhét (highest level) khi mix am nhac dién hinh, thi du, cé thé huéng theo ca si chinh, va
chdc chén la bo tréng, phd bién nhét 14 kick va snare). Nhirng bo input attenuator ctia channel con lai
c6 thé dwoc diéu chinh thdp xubng dé cho nhirng fader duwoc dwa vao mét pham vi lam viéc hop ly, vi
vay n6 khong bao gi&r xubng & vi tri duwéi cung dwdng chay ctia nd (minimum).

H&u hét pot rat hiru dung khi thiét 1ap (set) & pham vi trung tam, trong pham vi gitra 1/2 va
3/4 cta no, vi didu nay can chirc nang diéu chinh lén hay xudng linh hoat nhét. (Cé thé khac trong
nhirng thiét ké khac, theo cach pot va/hay faders dwoc hwéng dan x&r dung béi hang sén xuét, do dé,
mdi thiét ké cAn duwoc san xuét riéng cho déc diém riéng cia nd. Mot sb thiét ké ctia pot c6 thé rat
nhay & murc thdp nhat hay cao nhat & hai ddu dwong chay ciia né, noi ma moét chuyén déng nhe doi
khi c6 thé c6 mot két qua nhiéu hon. Nhitng cai khac cé thé cé cac diém néng & dau dé trong khoang
gitra cta no).

Diéu chinh thay di input attenuator, nhw da dé cap, nén duwoc dung d& mang nhirng fader
vao moét khu virc hoan toan kha thi trong tdng chiéu dai ctia né. Thong thuwdng hang sén xuét sé cung
cap hwéng dan danh d4u khoang chay cua fader dé chi thj ra mot diém tham khéo ly twéng, hay thiét
lap trung binh, cho ngu®i van hanh . (Nén nhé rang khi diéu chinh lai mirc input attenuator ciing sé
anh huéng dén mirc d6 tin hiéu tai aux send, vi vay né can phai dwoc diéu chinh chinh xac). (Véi
nhitng mixer analog théng dung & VN, cé thé chon diém danh dau 0dB trén fader lam diém chuan —
ND).

Twong tw, néu strc manh cla tin hiéu tai fader master manh dén néi né can phai rat gan day
duong chay clia né méi cé dwoc mire d6 dung y cho mix toan bd, sau dé thiét 1ap trung binh trén
faders va / hay sép dat riéng trén cac input attenuator cé thé bi gidm cho phép ngudi van hanh mang
nhirng master vao mét giai dé dung hon. Chung ta ciing c6 thé gidm toan bd hé théng tai mot EQ
outboard hay bd x( ly tin hiéu khac, chang han nhu kiém soat input level clia crossover.

Néu x& dung submasters, kiém tra PFL tai submasters va fader chinh, cb géng tim sy can
déi gain hop ly & méi giai doan dwoc hién thi trén PFL meter. Cubi cung, hay kiém tra nhirng output
meter chinh d& bdo d&m hién thi tinh trang qua tai nay khéng chi cé & program level I&n nhat. Néu
xay ra tinh trang qua tai tai bat ky giai doan nao doc dwéng tin hiéu, gidm mirc input hon niva cho
dén khi tim thy sy can béng thich hop cho vi tri fader. Trong mixer thiét ké tét, nhirng thao tac trén
thwdng sé bao dam nhirtng mach dang & giai doan mix khong bj qua tai.
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Hinh 7.6
Két ndi input channel mau.

Trong ca hai thi du & day, nhirng line input n6i chung sé it nhay hon (va cé (tré khang impedance) cao
hon mét chit) so v&i input micro, cho phép xt ly dwoc line level tiéu chudn. Thwéng nhét, chi don gian 1a hai
jack guitar tiéu chuan, mac du trén vai mixer, Line in c6 cAu hinh TRS balanced. Mét jack phone unbalance (jack
guitar chuan), da giéi thiéu trong chwong 5 c6 thé cdm jack nhw vay trong moi truéng hep. Nhwng plug TRS
balanced sé& khéng co chirc néng dé trir khi jack Line in cling 1a balanced. (C4u hinh néi day dwgc mé ta trong
Chwong 16).

Line Out trong thi du A sé& cho phép chung ta nhan dwoc tin hiéu tlr post-fader output channel riéng
biét, dung thwéng xuyén nhét 1a trong recording multi-channel.

Déi v6i patching-purpose (muc dich rap néi) thi du nhw cho mét limiter hay EQ insert (chén) bé sung.
Trong thi du A xt dung hai line unbalanced, thwdng goi la Send va Return. Thi du B x& dung mét jack cdm
TRS, v&i Tip va Ring la hai line riéng biét, hién thj trong hinh 7.8.
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Hinh 7.7
Phan master mau, két ndi & bang diéu khién phia sau cGia mixer 16 x 4 x 2.

Théng thwéng mixer hay gép cai nay, nén khéng can truy cap sach hwéng dan xtr dung. Bang mau nay
ra gia thuyét bang output nay la mét phirc hop (composite) bao gdm mét sé ngudn théng thweng, gay nham Ian
cho nguwdi x&r dung thiéu kinh nghiém.

Stack: Théng thuéng 1a mét input, dwoc chi dinh dé& nhan tin hiéu tr mét mixer bd sung da bao gdm
trong main output.

Inserts: &’ day chiing ta c6 thé gia dinh, jack TRS insert ¢6 dinh dang nhw trong hinh 7.8. Néu khong
chéc chén vé viéc Tip (Pau nhon cla jack) la send hay return, cb gdng may mo thtr nghiém dé thiét l1ap dinh
dang cho toan bd mixer. Néu insert khong danh diu theo channel, thi né twong &ng vé&i output cu thé truc tiép
bén dwdi né (trong trwérng hop nay la bén subgroup, L / R va Sum out).

Output: O day 1a trwdng hop mbi jack output XLR déu la balance, mdijack 1 /4 " [a unbalance. Lwu y,
vi khéng ¢ nhan bén dwéi nhivng jack output XLR, trong trwérng hop nay hang san xuét ot cho sw hidu biét vé
nhirng dinh dang chuén la mét phan bét budc clia ngudi x&¢ dung mixer. Théng thuwdng, Subgroup output tir 1
dén 4 sé chi dwoc xtr dung cho muc dich taping (thu am).

FX/Aux 1 & 2: & day hai return dwoc trang bi cho nhirng hiéu (ng loop, cé thé diéu chinh bing cach
diéu khién nhan twong tw trén mat trwéc mixer. Gia dinh binh thwdng & day sé |a chi cé hai trong s aux. output
sé dwoc dung cho hiéu (rng. Hai cai khac, thdng thuwdng la aux pre-fader, thwéng dung cho stage monitor send,
vi vay né thudng khéng can return.

Monitor out: Trong trwéng hop nay ching ta cé thé cho rang, hop ly nhat la nhivng output mang nhan
Monitor Out, khéng néi dén stage monitor send, vi hai ly do: Thir nhét, that té la trong bdn aux dan nhan Ia Aux.
1 dén 4 sé& cho biét thuat ng» monitor trong trwérng hop nay néi dén moét chirc nang khac hon la né sé vao mixer
v&i aux. output mang nhan effects va monitor. Thir hai, vi tri clia n6, cung head-phone output va Talkback-mic
input, cho biét dang thirc ma né sé cho phép cac mixer nhan déi nhw la mét recording mixer, véi mot monitor
trong phong diéu khién. Loai output nay thwérng la mét phién ban line level clia cling mét tin hiéu g&vi dén
headphone output.

TalkBack: Cai nay néi chung la input cia micro balanced tiéu chuan, dwoc chi dinh dén nhivng aux pre-
fader va kiém soat b&i mét nim diéu khién cé nhan twong tw nhw phan master ctia mixer.
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TIP “A”WIRED
TOTIP OF TRS PLUG

TIP RING SLEEVE (BOTH SHIELDS CONNECTED)

|
SLEFVES

2

TIP “B”WIRED TO
RING OF TRS PLUG

Hinh 7.8

CAu hinh néi day jack TRS (insert).

Chan Tip-Ring-sleeve cla jack 1 /4 " dwoc x&r dung & day dé xt ly hai line unbalanced, giéng nhuw két
ndi ctia headphone stereo chuan, (Pay la dang thirc khéng twong thich véi jack line TRS balanced sé& mé ta
trong chwong 16). Nhw da dé cap trwéc day, néu sach hwéng dan xir dung khéng hivu dung, can phai duoc
thwe hién phwong phap cb gang may mo dé biét thiét k& mixer chd nao & send va chd nao la return.

Cén than & day, mét sb mixer dung Tip la send, sb khac dung Tip la return.
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CHUONG 8

Nhirng bo xtr ly va hiéu trng tin hiéu khac
Other Signal Processing and Effects

Chuwong nay gi¢i thiéu nhirng loai co ban clia nhivng thiét bi outboard bd sung va / hay thiét
bi ty chon cé thé thuan tién cho muc tiéu ctia pro-sound.

Compressor va Limiters (B nén va giéi han)

Muc dich co ban cla compressor va / hay limiter 1a hé tro viéc gitr mre tin hiéu trong mot giai
nang dong, kha thi, du d& nghe hay dap rng nhirng gi¢i han cia hé théng. Loai mach nay that sy
lam gi 1a giam sé lwong tang vwot qua mot mie tin hiéu nhat dinh theo ty 1& twong tng, hay con goi
la ngudng (threshold).

Thuat ngr md ta chirc nang cla ky thuat compressor / limiter l1a giam d6 loi (gain reduction).
M6t mach gain reduction gidm sb lwong tdng thém trén nguéng da thiét 1ap véi mot ty 1é nhat dinh
(xem hinh 8.1). Hau hét thiét ké compressor / limiter hién tai cho phép gia gidm hay chuyén déi ty 1é
gain reduction.

Muc tiéu ctia bat ky compressor / limiter nao 1a dé& bdo ddm murc d6 tin hiéu khéong vwot qua
mirc dd gan dung nao do, hay gidm bét mirc dd nghiém trong khi mirc dd dé tdng vuwot qua nguwdng
da thiét 1ap trwdc. V& co ban, chirc nang clia compressor va limiter la nhw nhau. Sy khac biét duy
nhét 14 sb lwong gain reduction khéng dinh vwot qua ngwéng, thi du nhw mire d6 nghiém trong cla
nhirng dinh da duoc dwa vao mirc do tin hiéu. L& ra, bat cv ty 1& gidm dwoc nao trén khodng 10:01
& roi vao cac thé loai han ché (limiting) (mé&c du tén thwong mai cé thé khac, vi thé, kha hop ly dé
biét qui cach ty 1& cho mat thiét bi dic biét). Theo truyén théng, chirc nang han ché ciing dwoc goi la
leveling va peak limiting.
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Hinh 8.1

Pac diém compressor — limiter, gain reduction.

Db thi & (A) 1a gain reduction ty 1& 04:01, 08:01 va 20:01. Ty 1& 2:01 - 4:01 1a dién hinh cho vocal va
nhac cu. Nhirng ty 18 08:01 va cao hon sé xép dwdi theo thé loai han ché (limiting) @& bao vé thiét bi loa va / hay
loai bé cliping cho amplifier. Trong khi trdo chuyén binh thwdng trong linh ve nay, cho du, déi khi dung thuat ng
limiter & mo ta mét thiét bi hoan thanh ca hai loai compression va limiting nhw mé ta & day. (B) X& dung hai giai
doan compress mém trong series nay la mét trong nhiéu phwong phap lam gidm muc d6 dao ddng rong mot
céach tinh vi, trong khi van git» nap (cap) manh hon trén mirc do tin hiéu & mrc cao nhét ctia né.

Limiter vé cung hiru ich cho viéc bao vé hé théng, tranh thiét hai cho ampli cong suét va / hay
loa, hay tranh tao ra distortion b&i sw qua tai nhirtng bd phan khac ctia hé théng nhw power amplifier.
Limiter d& bao vé hé théng c6 thé dwoc dat trwdc crossover, va thiét 1ap crossover dé khi cé limiter
tham gia, gain hé théng s& khéng sinh ra output nao khéng an toan cho ampli hay loa. Cach béo vé
t6t nhat cho loa trong mét hé théng bang crossover dién tir 1a han ché riéng méi output cla
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crossover. O’ day, méi limiter nén dwoc thiét lap theo cach riéng trwdc khi dat téi gi¢i han cong suét
cuia thiét bi amplifier hay loa.

Dé gidm su nghe khé chiu ctia dynamic peak hay dé git cho tin hiéu vocal hay nhac cu nam
trong gidi nang dong twong dbi han ché, thuwdng x&r dung cai dat ty 1é low-gain giam thap di mot
phan. Nhu da dé cap, ty 1é gain reduction trong hau hét thiét bi, déu c6 thé diéu chinh duwoc. Bang
cach thay dbi setting ratio (ty 1&), ngudi van hanh co thé diéu chinh, dé thir nghiém (taste), mét lwong
dé khang véi mire tng trén nguéng dang thiét 1ap. Thong thwong ty 1& compress 2:01 - 4:01 1a da
cho muc dich nay, méc du vai &ng dung c6 thé can ty 1& cao hon.

Xt dung compress qua mic & ty & cao c6 thé gay ra sy khong tw nhién va thwdng gay kho
chiu goi la breathing hay pumping. Diéu nay la do compressor / limiter tham gia twong déi nhanh va
thoat ra triét dé, dac biét 1a khi xtr dung trén toan bé mét chwong trinh da trén (mixed program).
Compress qua mirc vao mdt chwong trinh da tron ciing cé thé 1am cho mét thanh phan cta mix, nhw
giong néi, d& lén trén nhivng thanh phan khac ctia mix. Mot bt loi ctia viéc dung quéa nhiéu compress
la c6 thé dé xay ra feedback hon sau khi tin hiéu chdm dit va thiét bi mang gain d6 tré lai binh
thworng. C6 thé tranh dwoc diéu nay bang cach chon nguéng (threshold) dd cao dé dat dwoc lwong
khéng bi nén (uncompressed) cé thé dap (rng nhu cho ctia (rng dung. (X& dung compressor / limiter
tao diéu kién thuan loi cho pha trén am nhac sé thao luan thém trong chuwong 13 va 17).

C6 hai phwong phap diéu chinh thiét Iap ngwéng co ban. Mét thiét ké xtr dung béi vai hang
san xuét la trang bi threshold level, c6 variable gain control & phan input. Viéc kiém soat dwoc input
cho phép nguwdi van hanh dwa mirc do tin hiéu dén nguwdng thiét 1ap da cung cip. Mot num diéu
khién mirc d6 output cho phép diéu chinh murc tin hiéu thoat khai thiét bi. Phwong phap khéc trang bi
mirc ngudng thay déi dwoc, cho phép ngudi van hanh dwa nguéng tré lai mirc do tin hiéu input.
Phwong phap th hai san xuét hoi méc tién hon, nhwng c6 khuynh hwéng xir dung dé hon.

Su thay ddi (hay bat) (variable or switchable) thiét |1ap attack time va release time (hay attack
va release rate) duoc cling thudng dwoc trang bi bdi hang san xuét. Vé co ban, attack time va
release time nhanh (fast) x&r dung dé béo vé loa va nhac cu gé nhu tréng. Attack time va release time
qua nhanh, mac du, that sw c6 thé xén bét dinh cla tan sé xudng thap hon, nhung thwdng gay ra
dang distortion kho chiu, vi vay phai quyét dinh mrc d6 nao d6 dé tim sw can bang gitra hiéu &ng
limit va cliping. May thay, phan I&n hang san xuat hién nay thiét ké thiét bj clia ho theo cach nhu vay
dé loai triy loai distort nay, bat k& dung thiét 1ap nao.

Déi véi compress cho vocal va am thanh nhac cu khac, attack va release time vira phai
thworng thich hop nhat. Quyét dinh tt 1a cAn phai luyén tap thém nhiéu hon nira. Néi chung, release
time cham cé khuynh huéng quan trong nhat, 1a 1am cho chwong trinh ndng déng (dynamic program)
muwot ma hon néi chung va gitp tranh tac dung pumping. Release time qua cham, méc du cé thé Ia
nguyén nhan lam thiét bi nn na lai qua lau trwdc khi né thoat ra hoan toan. Diéu nay co thé con cé
tac dung tiép tuc gidm mc d6 vira phai theo sau sy dot bién manh mé vé cwdng do. Attack time quéa
cham nén khong thé tham gia vao tin hiéu nhanh, di dé cé hiéu qua hoan toan, va cé6 thé nghe am
thanh khéong dugc ty nhién mét chut.

Vai hang san xuét trang bi tinh nang chuyén dbi dan dan vao trong giai gain reduction. Tinh
nang nay lan dau tién dwoc tiép thi bdi DBX, Inc nhw over-easy compression, tranh dwoc mot sw
kh&i ddu compress dot ngot, dac biét hivu ich khi xt&¢ dung compress hay ty 1& limiting kha cao.

HAu hét hang san xuét trang bi jack insert bd sung dé giup cho diéu khién loop (vong lap).
Nhirng jack nay cho truy cap vao nhixng mach do nao c6 tham gia compressor / limiter (trong vai
trwong hop, cai nay co thé 1a jack cdu hinh TRS, dé gidi thiéu trong chuong trwdc). Tinh néng nay,
trong sb nhiéu kha nang khac, cho phép insert mét EQ outboard, dung dé thay dbi giai tAn sé nao dat
dén mrc ngwdng dau tién. Thi du, néu han ché tn sb cao khéng dd xay ra trong mét (r’ng dung nhét
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dinh, c6 thé nang manh nhirng slider EQ phia trén cao ctia EQ loop control dé ra lénh limiter dap (ng
lai ngay dén mdc cao dé hon.

Mach De-Esser duwoc thiét ké véi loop control néi bo, thwerng cé mét bandpass filter, chi cho
céac tan sb cuc cao tham gia mach gain reduction, déc 1ap véi cac tan sé low, low-mid va high-mid.
Muc dich clia loai nay la cho phép tang mot sé tan sb cao dé téng tiéng zip hay sizzle cho vocal (hay
nhac cu), ma trong am thanh mix khéng hién dién nang lwong gdc cla tan sb cao do6, dac biét voi
nhirng am thanh S .

Lwu y so lwge bd sung: Compressor / limiter ly twéng sé hoat ddng kha doc lap déi véi moi
tan sb trong chwong trinh. Trén that té, bd VCA (b6 kiém soat khuéch dai dién ap Voltage-Controled-
Amplifier, trong thiét k& mach kiém soat) anh hwéng dén giai tAn sb khac nhirng giai dat ngwéng. Vi
vay, lay thi du, mot tin hiéu vocal day I1&n trén ngudng cé thé dam vao hay dé xudng phan con lai cta
mix, c6 18 bao gébm ca thi du vai tAn sé thap cla bo tréng va guitar bass. Diéu nay chi nhitng wu diém
clia viéc x&r dung compressor / limiter riéng biét lam thiét bi chinh khi lam am nhac, sé thdo luan trong
chuwong 13.

Compressor / limiter multi-band cung cAp cach khac dé tach nhirng hoat dong clia compress
trén khia canh khac khi mix &m nhac. Loai thiét bj nay chia nhd am phé thanh nhiéu doan khong
giébng nhw crossover va cho phép né cé limiter riéng. Thiét bi nay sau dé téng hop nhirng band riéng
biét thanh mot full-range output.

Noise Gates va Downward Expanders

O giai tan thap cGia ngudn am thanh hay gidi ndng dong cta hé théng, b&n khoan chinh I sy
hién dién ctia mét lwong tiéng noise. Trong nhiéu trudng hop né 1a loi thé dé loai bd tiéng rit (hiss)
hay tiéng um (hum) ctia ampli san khau, chung quanh tiéng noise hay xuyén am (crosstalk) tir san
khAu hay nén tdng mai trwéng, hay nhirng loai khac: back-ground hay tiéng noise ctia hé théng.
Chirc nang cla noise gate hay downward expander |a gidm sb lwong gain duwdi méot nguwéng nhat
dinh, do d6 lam gidm hay loai bé tiéng noise khi khéng cé tin hiéu, nhwng lai cho phép nhirng tin hiéu
mubn cé dwoc di qua khi né da trinh bay ra chinh né la tin hiéu dd manh .

Sy khac biét gitva downward expander va noise gate twong tw nhw gilba compressor va
limiter. Sy khac biét chinh la & ty 1& cda gain reduction bén trén nguwdng, trong trwdng hop nay lai la
& dwdi mirc ngwdng, thay vi & trén. Thong thwdng trong trwdng hgp clia noise gate, ty 1€ nay la vo
han hay gan nhw vé han, hoat ddng nhiéu hon nhw mét cong tac on/off. Do dé, thiét ké mot noise
gate that sy cirng dé tat nhirng tin hiéu hoan toan khi mae tin hiéu & dwdi nguéng nay. Thiét ké
downward expander dé& gidm tin hiéu v&i mot ty 1& th&p hon rat nhiéu khi mée tin hiéu gidm xuéng
duéi nguwdng, thanh ra thiét bi c6 kha nang nhuv mét noise gate mém. Bt ct noise gate nao ciing c6
thé diéu chinh théng sb attack/release, tuy nhién, né van cé kha nang diéu chinh chirc néng theo mot
cach ma am thanh ra twong tw nhuw mét downward expander, vi wu diém 13 né c6 thé gidam bét do
nhanh cla nhirng tac dong on va off.

Attack va release (release doi khi con goi la hold) thiét 1ap trong loai thiét bi chirc nang nay
twong tw nhu cac chirc nang trén mét compressor / limiter. Nhw v&i compressor / limiter, thoi gian
attack xac dinh thiét bi dap rng v&i mot tin hiéu bang hay vuwot qua ngwdng nhanh bao 1au. Thiét lap
thoi gian release dé xac dinh thiét bi, sau khi tin hiéu xuéng dwéi ngwdng nay van con tham gia bao
lau. Thiét 1ap ngwéng clia noise gate hay downward expander cao qua mirc c6 thé lam cho tin hiéu
jumping hay pumping, nhw |4 thiét b tham gia va thoat khai phdn ndng déng cutia chuong trinh
(dynamic program) yén tinh hon..

M6t tng dung clia noise gate phd bién va rat hivu ich 1a trong hé théng x& dung nhiéu micro
cho giong ndi (voice). Gating méi microphone cach riéng & cho phép cé thém nhiéu gain before
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feedback hon khéng c6 Gating. (Vé&i hai micro, sé dwgc hon 3dB; véi bén micro, hon 6dB;. véi tam
micro, nhiéu hon 9dB, v.v.).

Gating cho tirng channel ctia bd tréng 1a mét (rng dung phd bién va cwe ky hivu ich. Diéu nay
c6 thé gilp siét chat nhirng &m thanh cGia mét bd tréng bang cach loai bd tiéng ngan kéo dai sau khi
gd tréng.

Néu x& dung cho mét chwong trinh mix (mixed program), downward expander cé ty 1&
downward expansion (DEX) khiém tén (cho 1a 3:01 hay 4:1) va attack time va release time twong ddi
cham cé thé gitp ché ngu tiéng hiss ctia hé théng va tiéng noise hau canh san khau gitra bai phat
biéu va bai hat trong su kién. Co thé dat & day thiét 1ap ngudng cao hon, vi phwong phap nay khéng
lién quan dén viéc bt dau va dirng lai (start and stop) dot ngét, d6 1a déc trung cia mot noise gate
don giadn. Nhirng diém insert t&i wu trong ludng tin hiéu cho loai rng dung nay thwéng la dang truc
tiép trwdc khi vao input cla crossover.

C6 |8 da rd, khi tiéng noise khong mudn clia mét cap do tiép can hay twong dwong mirc thap
nhét cda tin hiéu mong muén, hoi c6 xung dot. Mot ty 16 DEX twong dbi th&p c6 attack va release rate
cham hop ly cé thé hiru ich & day. Mot k§ thuat khac c6é thé tro giup & day 1a insert mét EQ trong
control loop, sé mo ta dwéi day.

Twong tw nhw compressor / limiter, nhirng hang san xuat DEX va noise gate thuwdng cung
cap dworng vao mach phat hién (detector circuit). Day la loai rap néi (patch), goi 1a control loop, cho
phép xt dung ngudn tin hiéu khac dé kich hoat gate. Control loop ciing cho phép downward
expander cé dwoc tan sé phu thudc, thi du tiéng noise v&i sw nhan manh trong giai tan khac voi
nhirng gidi tin hiéu mong muén manh, dé tach ra khéi nhau phan nao. Cach tiép can nay sé bao gdbm
insert mét EQ nhw mé ta trong chwong 13 (hinh 13.23), va cat gidm nhirng giai chinh 1am néi bat
tiéng noise (thi du nhitng am thanh tan sb cao d6 don I1&n, ddi khi dung diu véi hé thdng xt ly guitar
dang dung tin hiéu compress cao) trong khi thic ddy nhirng giai tdn sb noi ma chinh nhac cu cé
khuynh hwéng manh hon 1én.

Level

B

Piano or guitar note sustained.

Time

Level

Threshold

Same note with strong compression.
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Hinh 8.2
Téac dong dién hinh clia compress dé gidam bét sw bién thién nang dong rong.

Nh¢ lai tlr chwong 3, chivng nao cwdng dé twong déi ctia nhivng tan sé bién (edge frequency) that sw
rdi bd, khéng tac dong niva, thiét bi gain reduction co thé gitr mét tin hiéu riéng biét trong pham vi cho phép ma
khéng hy sinh qua mic cwérng d6 nhin thay nao d6 bat ngér nhay ra trwéc phan con lai cia hdn hop am nhac
(mucical mix).

Chd chung ta di vao van d& héc bua la khi compressor xt dung trén toan bdé mix. Khi ngan sach cho
phép, mot compress dwoc ding it nhat 14 cho méi thé loai clia voice / nhac cu, thi du, bd tréng, electronic
keyboard, guitar, background voice, v.v. (diéu nay di nhién gia thiét da c6 s&n submasters).

Output level normal
above threshold

Amount of gain with
no noise gate

v

No output
below
threshold )

Input level —>

Output level —

Threshold

ypical kick drum envelope

Threshold

Kick drum with noise gate (high .
ratio, fast attack and release time)

Hinh 8.3

Anh hwéng cla noise gate trén gain output.

Hinh 8.4

Thi du vé noise gate thwong mai. (A) Symetrix 564-E 4-channel. Expander / Gate (B) BSS DPR-504 4
channel noise gate.
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Hién thi & day la mét trong bén channel cua thiét bi nay. Trong trwdng hop nay, ndm diéu khién hinh
trén bén phai la chon gitta downward expansion tinh té hay gating, tac déng twong di manh hon, phu thudc vao
xoay hwéng nao. Néu thiét Iap nim nay cang vé bén trai, thi cang giam dwoc nhiéu gain reduction bat ctr khi nao
tin hiéu input roi xudng dwéi mirc ngwéng da chon. Néu thiét 1ap nim nay sang bén phai sé 0 sé& lam giam gain
khéng phai bang mét sb lwgng, nhung thay bang ty I& mé réng dé khién tin hiéu input roi xuéng dwéi mire
ngudng nay xa bao nhiéu.

Lwu y keying filter ctia loai thiét bj nay. Chirc nang nay la diéu chinh vé&i nim diéu khién high-pass va
low-pass. Diéu nay cho phép ching ta diéu chinh moét giai tAn sé twong dbéi cu thé dé kich hoat noise gate,
thworng la loai bé nhu cdu can c6 mét control loop riéng biét. Thi du, &m thanh clia pedal dap vao tréng kick
(thwérng tlr khodng 1kHz - 4kHz) c6 thé dwoc ding dé kich hoat gate cho channel cta tréng kick, lam giam kha
n&ng rd ri qua t&» am thanh khéac trén san khau vé tinh sé& lam cho gate mé ra. Chirc nang cla Key Listen cho
phép chung ta nghe giai tin ma ching ta dang cb gang dé diéu chinh. Ré rang, chirc nang nghe nay chi nén xc
dung trong subt thdi gian sound check, va nén tra lai vi tri binh thwéng khi hoat dong that té.

r

LINK  IN KEY LEVELVU+PEAK ATFACK RANGE
"|' MASTER [TTTTT]
AUTO 70dB

201510331 012468
cate /\ OPEN 5 FAST 20d8

4 CHANNEL

500 1K
NOISE GATE 200’ ' . 1002
10
10
o 15| 10

05 1m/S 35
KEY DUT
LISTEN FILTEH Hz WIDTH OCT THRESHOLD dBv RELEASE

L (B)

Hi&n thi mot trong bén channel . & day, giai gain reduction khodng dwdi nguwéng chon duoc cai dét bai
mot cong tac don gian (-20dB hay -70dB). Rét cudc day 1a lwa chon gitra gating twong déi tinh té, thi du dé giam
pickup tap am (background noise) cho micro vocal hay nhac cu, va gating twong dbi manh (-70dB), c6 thé duwoc
duing cho nhi*ng channel ctia b tréng. Chirc nang keying trong thiét bi nay 1a mét b loc diéu hwéng véi mot
num diéu chinh béng théng, moét phwong phap khac dé dat muc tiéu twong tw nhw bd loc keying trong A & trén.
Lién két chinh (link master) cho phép channel néi tac dong ctia né véi nhirng channel lan can, diing cho am
thanh stereo.

Expanders

Chlrc nang cua expander trai ngwgc voi compressor. Mot expander full-range dung nghia
(khéng nén nham 1an véi downward expander mé ta trong phan trwéc, (chi thue hién dwoc gain
reduction) hiém khi dwoc xt dung trong live pro-sound. Muc dich théng thwéng clia né 1a giai ma tin
hiéu compress d&c biét nham giadm tiéng noise trong hé théng thu am va hé théng micro wireless (goi
la companding). Trong nhiéu hé thdng wireless, companding (ép, gidn) dung dé nén giai dynamic vao
mot gidi tbng thé nhé hon dé phu hop véi cac gi¢i han cla mach phat / thu (transmitter/receiver), sau
dé thu héi day dd giadi dynamic vao cudi qué trinh thu séng.

Expander c6 thé dung dé dwa ra vai dynamic bj mat trong nhirng chwong trinh thu am da
compress, nhwng diéu chinh & day 1a sy diéu do (moderation). Ty |é expand 1.3 :1 sé la ty 1& tiéu
biéu, dung d& mang lai biu hién n&ng déng (dynamic) manh hon cho mét chwong trinh thu am. Ty 1&
1.5:1 sé la ty 1é r4t manh. Mdc dd mé rong nay, va bat c diéu gi ngoai no, thweng sé la nguy co
nghiém trong, gay ra dynamic khé chiu va khéng tw nhién, do dac diém cla viéc mé rong khac nhau
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dugc dung & giai doan compress ban dau. (Day sé la két qua cé tAn sb phu thudc khac bi
compression va expansion, ciing nhw x&r dung nhirng ddc tinh compress khac cho thiét bi mix khac,
thi du cho tréng khi so v&i vocal, v.v.).

Cai dat attack time va release time, néu hang san xuét trang bi, cé thé tro giup trong viéc
mang cho 4m thanh bo gd (percussive) ndi bat hon mét chut trong mét chwong trinh thu am. O day,
sé dung attack va release twong d6i nhanh. EQ control loop cé thé tro gidp tiép tuc trong viéc xac
dinh, trong d6 nhan manh giai tan bo tréng nhét.

Thi du, boost 100 Hz va bén dwdi niva sé cé khuynh hwéng nhan manh tiéng tréng kick bi
nguyén nhan la gidi tAn thap cla no sé dat dén ngudng expansion dau tién (cin than & day, néu, thi
du, guitar bass ciing tham gia & nguéng nay, né ciing sé nhay ra ngoai (jump out) va cé thé nghe am
thanh kha tw nhién). Nhin chung, loai hinh nay hoat dong kha mé nén phai thwc hién rat than trong va
chi v&i mot ty 1é expansion rat nhe. Hau hét nhirng chwong trinh thu am kha tét va thwong tét nhéat
khi con lai m6t minh.

Nhac lai yéu cau & day: vai hang san xuét x& dung thuat ngir expander dé néi vé nhirng cai
da mé ta trong phan truéc nhuw downward expander. Day 1a sy khac biét rat quan trong, vi downward
expander la nguyén nhan tao ra expansion chi & dwéi mirc ngudng, tac dong twong tw nhw noise
gate. Nhirng loai expander khac cho ra expansion trong sudt toan bd giai dynamic, trong trwérng hop
dang thiét 1ap m&rc nguwdng, néu cé trang bi, la kha tuy tién (néi cach khac, rat linh hoat, dau dé &
gitra giai dynamic cia chwong trinh thwérng dwoc dé nghi). Vi nhivng sw khac biét trong thiét ké
expander, diéu quan trong la phai biét ding nhirng chi tiét ky thuat cta thiét bi, dé tranh kha n&ng
mua sé&m khoéng phu hop va / hay mét sy ngac nhién rat khé chiu (hay tham chi thiét hai cho hé théng
loa).

High-frequency superimposed
Pure low-frequency sine wave Pure low-frequency sine wave on low-frequency
+ —
A B A+B
LOW
PASS
FILTER
Output of bucket brigade device when Output of delay line after
low-frequency is applied to input. Note post-delay conditioning
the discrete voltage steps resemble a
very high-frequency.
Courtesy of Yamaha Corp.
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Hinh 8,5

M6 ta mot chuyén ddi digital-sang-analog (DAC). Xem "Delay / Echo va Reverb Units" ctia chwong nay
moé ta vé co ban cua thiét bi hiéu &ng kj thuat sbé.

Delay / Echo va Reverb Units

Nguyén téc co ban cla thiét bi delay va / hay reverb la lwu trir ban sao cla tin hiéu input
trong khodng th&i gian nhat dinh, sau doé tai tao tin hiéu (hay phién ban clta né da stra dbi) khi can
thiét. Cach thire nay dwoc thue hién khac nhau tly theo muc dich ma thiét bj da thiét ké.

Mot thiét bj delay vé ban chat sé& lwu trir tin hiéu va tra lai ban sao cho output clia né trong
mot khoang thai gian, chiéu dai cu thé duwgc xac dinh bdi ngwdi van hanh. T géc do thiét ké, co ba
cach thye hién diéu nay co ban, thweng goi la tape delay, analog delay va digital delay lines (viét tat
la DDL). M6 t& vé y twdng thiét ké tdng quat cia méi loai c6 thé thy dwdi day trong phan nay.

Thiét bi delay thwérng phuc vu cho mét trong hai muc dich co ban. M6t loai hé théng delay
phuc vu nhu ciu nhan ban tin hiéu cho nhirng cum (cluster) loa cho khan gia & xa, cho nén output
clia cum nay dwoc chon thdi diém dung luc nhirtng &m thanh dén tir nhirng cum loa chinh & san khau
hay buc dién thuyét (tin hiéu nay di nhién tiép té cho amplifier clia cum loa bd sung). Hién nay, loai hé
théng nay 1a doc quyén cla nhirng thiét ké thiét bi k¥ thuat sé dwoc tiép thi bdi vai cong ty, dac biét
cho muc dich nay. Muc dich phd bién ctia hé théng delay la cung cap hiéu trng am thanh. Loai thiét bi
nay duwoc san xuét va tiép thi trong ca hai mau thiét ké analog Ian digital. (thiét bi delay béng béng ti
la thiét ké 16i thoi, da bi thay thé ké tir cudi thap ky 1970 bdi thiét bi digital twong tw nhé gon va hiéu
qua hon) vé&i muc dich cho &m thanh pro-sound c6 dang thic digital kha chuan, va néi chung la da
nang hon.

Mot thiét bj delay cé nhirng hiéu (rng cho phép ngudi van hanh diéu chinh sé 1an 1ap lai, hay
cu thé hon, mrc d6 phan ra (decay) clia n6 vwot ra ngoai lap lai dau tién. Nam diéu khién nay
thwdng dwoc dan nhan feedback, vi né kiém soat lwong tin hiéu delay ma trong thiét bi duwoc dua tré
lai bi delay mét Ian niva, do d6 xac dinh sb lwong lap lai. Méi lap lai ké tiép dwong nhién thap cudng
dod hon so véi lan trwéc. Tuy nhién, thiét 1ap mac kiém soat nay qua cao thwdng gay ra hiéu trng ma,
khi n6 phat trién, ngay cang bién thanh feedback-loop khéng kiém soat dworc, mét hiéu ¢ng ddi khi
tha vi, nhwng thuwéong khong dwoc wa chudng. Nhiéu thiét bi digital trang bi mét switch it lai (hold)
hay « (v cwc) cho phép lap lai mai nghe dién cudng cho dén khi ngudi van hanh tat switch. Théi,
khéng gi&n niva, tinh ndng nay c6 thé thinh thodng cé ich, cho phép ngwdi van hanh chdm dat hiéu
&ng lap lai lién tuc khi ban muédn, bang cach gidm md&c aux-return trén mixer.

Thiét bi digital di&n hinh trang bi programable delay time preset (c6 thé 1ap trinh thei gian tré)
c6 thé goi ra theo yéu ciu. Hau hét thiét bj delay digital cling c6 bd dao ddng bd sung nham cung cap
hiéu &ng flanging mé ta trong phan sau ctia chwong nay.

Mot thiét ké dac biét hiru ich duwéng nhuw xirng dang dé cap dén & day. Mot sb thiét bj hién
nay da két hop thém tinh ndng cé thém mot foot pedal tiéu chuan dung dé xac lap thdi gian delay.
Day 1a thiét bi hién thi khoang cach gitra cac lan dap trén pedal, loai triy sw nhu ciu delay time vé sb
zero mong mudn véi nhirng nim diéu khién thi cong trén mat trwdc cia thiét bi. Cach tiép can nay
c6 thé rat hiru ich cho ngwdi van hanh cai d&t delaytime trong khi ban ron thay ddi cai dat khac
thwdrng doi hdi trong khi chuyén tiép tir bai nhac nay sang bai khac.

Thiét bi reverb dworc thiét k& dé g&i tra lai tin hiéu input nhiéu 1an, trong khoang thei gian rat
gan nhau. Ban d4u, day |a dv dinh nhan ban gan ding nhirng loai reverb nghe trong mai trwéng rat
phan doi, dé thém vai mirc dd phong phu, duy tri do tinh t& va chiéu sau khong gian ré cho nhirng
voice am nhac va nhac cu. Ngay nay, hau hét cac ban nén biét, da cé nhiéu bién thé "khac thuong"
va d6i khi hau nhu sy thay déi ngoan muc cla loai ¢é cling nguyén tac nay, ciing da cé mét.
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HAu hét thiét b reverb trwdc day duoc thiét ké cho pro-sound x(r dung mét hay nhiéu spring
(16 xo dan hdi, co dan), bay gi® thinh thoang van thay. Khai quéat goi 1a spring reverb, phwong phap
nay x& dung bd chuyén dbi & giai doan ca input Ian output d& chuyén déi tin hiéu dién t& thanh dao
déng co hoc cho 16 xo, va sau dé tré lai thanh moét marc do dién & dau kia cta 16 xo. Cam bién &
output cudi thu nhan phan déi & dau ra cda tin hiéu tr mot dau cuia loxo dén khac. Day la loai thiét bi
chdc chén co loi thé vi rat ré tién. Nhung, chwa ké c6 mot s am thanh nhan tao cé thé nhan biét
ngay, nhirng thiét bi nay khéng linh hoat khi diéu chinh d6 dai ctia hiéu &ng va déc diém khac rat
quan trong trong viéc thay ddi dac tinh cia am thanh reverb. (Vai thiét bi reverb-loxo chét lwgng cao,
xt& dung cac phwong phap co hoc dé thay ddi dd dai ctia decay, cung cap mirc do linh hoat twong dbi
han ché). Tré ngai khac vé loai thiét bi nay bao gém 16i co hoc vé sw rung dong va cé kha nang xt ly
manh nhét thoi cho nhac cu loai gé rat han ché.

Vi nhivng dang digital mé ta ngan gon dwéi day, coé thé cé chat lwong rat cao va nhiéu hiéu
&ng reverb that t&. Ddng thoi, thiét bi reverb digital cho phép bd sung nhiéu hiéu &ng loai reverb
khong thé thay trong bat ky méi trwdng tw nhién ndo. Thi du vé gate reverb, tién trién cho mét lvong
thoi gian nhét dinh, sau d6 tat hét kha bat ngo, va reverse reverb, 1am tdng cwdng do, sau dé cling
dirng lai kha bt ngo.

Nhirng théng sb kiém soat danh cho thiét bi reverb digital c6 thé thay ddi tly theo tirng thiét
ké. Vai chuong trinh reverb da cai dat triedc cd nam kiém soat d6 dai cta reverb decay (phan ré) cho
gan nhuw tat ca thiét b thwong mai. Cai dat trwdc (preset) cé thé tién dung vi né khong can thei gian
cai dat bd sung trwéc hay trong mét sw kién. Thong thwéng, thiét bi reverb digital chat lwong cao sé
cho phép ngwdi van hanh tao ra va luu trir cac chwong trinh cai dat trudc. Thay dbi pre-delay trudc
khi sy khéi dau ctia nhirng am thanh reverb Ia mét tinh nang hiru ich thwérng dwoc trang bi. Vai thiét
bi cho phép kiém soat mirc d6 thdi gian va cwdng dd clia nhivng tiéng vong (echo) trwéc manh hon
sau khi ¢6 tin hiéu ban dau. Nhirng thong sb c6 thé diéu chinh khac bao gdm thay déi tan sé low-pass
(highcut) va high-pass (low-cut), va c6 I& thém cai dat EQ 1ap trinh dwoc cho dm thanh reverb. Sy
sang tao vé x& dung nhirng hiéu &ng reverb sé& dwoc thdo luan trong chwong 17.

Du6i day la mé ta ngan gon vé nhirng phwong phéap thiét ké don gian dwoc dung trong
nhirng thiét bi reverb. Thiét bi tape delay x& dung béng (tape) vong 1ap lién tuc véi hai loai dau tr,
dau thu (recording head) va mét hay nhiéu dau phat (playback head). D4u tir dwoc dat cach nhau
sao cho viéc phat lai xay ra mot khodng thdi gian nhét dinh sau khi tin hiéu input d& thu vao bang. Dé
diéu chinh thoi gian delay, vai thiét ké cho phép cé thé thay dbi khoang cach gitra nhirng dau ti, thiét
ké khac cho phép c6 thé thay ddi téc do chay bang.

Trong thiét ké hién dai hon, nhitng phwong phap tiép can tin hiéu k¥ thuat analog va digital
sb chiém wu thé, thiét bj delay digital dang dwoc tiéu chuin hoa cho pro-sound (thiét ké analog tai bai
viét nay dwoc ban chd yéu cho hiéu &ng cla nhac cu). Ca hai phwong déu pha vé dang séng input
thanh hang ngan méu riéng biét / giay.

Trong thiét bj reverb analog, thwong tin hiéu input thwe hién khodng 25.000 mau / gidy. Réat
nhiéu mau hay hon, hinh dung trong céc thiét bi nhw |a cac gia tri dién ap riéng, dwoc chuyén tlr mot
trong nhirng kho lwu trir dén cai khac, mot trong nhirng thiét bi dwoc biét dén 14 thiét bi tap hop xo
nwéc dién tir (bucket brigade device), hay BBD. Viéc thay ddi diéu khién delay time cua thiét bi anh
hwéng dén cach tin hiéu dwgc chuyén nhanh qua BBD nay. Nhitng buéc nhd trong dang séng (dang
séng phan nao gidng nhw bac thang trén mot dd thi) rét cudc tré thanh twong dwong véi séng vudng
tan sb rat cao, vi vay né phai duwoc can bang bang cach x& dung bo loc low-pass (high-cut) rat déc.

V&i thiét bi digital delay (DDL), dang séng input dwoc phan ra khoang 30.000 dén 50.000
mé&u / gidy. Mot bod analog to digital converter (ADC) chuyén déi méi mau sang mét gia tri s6 hoa, dé
di vao bo nhé hé théng k¥ thuat sé trong thiét bi. Gibng nhw mot phién ban ctia BBD, thiét bj k§ thuat
sb lien quan dén hang ngan giai doan lién tuc trong bd nhé, nhitng mau nay dwoc chuyén tir giai
doan nay sang giai doan khac, & mot tbc dd xac dinh bang thiét Iap delay time. O giai doan cudi
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cung, nhirng gia tri mau nhap vao cong cu digital to analog converter (DAC) va duwgc chuyén dén giai
doan output cla thiét bi.

Vai dién vién (nhw nguoi viét bai nay) van thich nhirng am thanh cla delay analog, vi nhirng
thiét bi analog cé khuynh huéng cé phan &m hon. Diéu nay cé vé chi yéu vi delay analog thuéong
duoc thiét ké khéng dap (rng dwoc tan sb cao, chi yéu do ty 18 1y mau cla né twong dbi cham. Sy
4m ap twong tw co thé, trong that té cling dé dat béng delay digital c6 sy can bang thich hop dé giup
ban gidm tan sé cao clia &m thanh delay.

Hién nay, hé théng xt ly digital ré tién di, tin hiéu bj delay cGa né thém tinh chinh xac, cling
nhw théng sb ctia DDL t&ng tinh linh hoat, da cho phép delay digital chiém wu thé ap dao va Ia tiéu
chuén céng nghiép cho pro-sound.

Thiét bi reverb digital xr dung céng nghé twong tw nhw DDL, nhwng ¢6 rat nhiéu chwong
trinh phirc tap hon dang k&, doc dang séng lwu trir va guvi 1ap lai lién tiép (tiéu biéu cla
reverberations) dén DAC nhiéu Ian méi gidy. Trwdc khi dén DAC, nhirng phan héi reverb chon loc
nhirng thay déi trong sw phan phéi nang lwong (tdn sb chip nhan) va cuwéng d6 cla no.

Chuwong trinh dac biét goi la thuat toan (algorithms) xac dinh nhirng mé hinh ctia nhirng thay
dbi trén, thu xép sao cho cung cap nhirng hiéu &ng reverberation thuyét phuc. Trong mét chwong
trinh reverb co ban, méi khoang 1ap lai gdn nhau hoi thdp cuéng d6 hon so véi trwde do, va hoi bt
tan sb cao di, vi trong phan I&n mai trwéng tw nhién, nhirng tan sé cao thudng phan ra (decay) cach
nhanh nhat.

Bo kich thich tai nghe (Aural Exciters)

Mbt loai bién dbi tin hiéu hivu ich va rat hap dan dwoc dang duoc thye hién dudi béng sang
ché ctia Aphex Systems, Ltd .Trong mach dién dang ky déc quyén nay, tin hiéu dwoc stra déi theo
cach sao cho dat dwoc sy gia tdng am lwong that rd trong nhirng tAn sé cao vuwot qué xa nhivng gi sé
do dwoc bdi bt ky thiét bi do dién t& hién cé s&n. Ngoai viéc tdng am lwong qua nhirng gidi HF da
chon, tac dung chi quan thwéng nghe la tang tiéng zip, bite va / hay sizzle.

Aphex, la tén thiét bj tinh c& duwgc goi trong linh viee nay, bao gdm mét high-pass filter trong
thiét bi, tach nhirng tan sb trén mot diém da chon trong &m phd, thwdng & gitra khodng 2k va 10kHz
nao do. (tan sb cua high-pass filter dwoc xac dinh bai thiét 1ap (setting) trén nhixng nim diéu chinh
kiém soat dan nhan trén mat thiét bi). Viéc lwa chon giai tan sé cao dwoc truyén (pass) théng qua mot
méay phat hoa &m (harmonic generator), sau d6 tai két hop véi tin hiéu chinh nhw trong hinh 8.9.
Mach dién da cap bang sang ché ban dau da tiép tuc cai tién thém, thiét ké mach cam bién dé theo
déi mire do thay dbi va dap lai véi sw gia tang mire tin hiéu tdng thé cling sv gia tdng twong dwong
v&i output clia may phat hoa am. (V& co ban, cach tiép can nay cé thé duoc coi la mot hop bién dang
(distortion) chi tac dong té&i cac tan sbé rat cao. Nhwng trong that t&, mach dién c6 phan phirc tap hon,
nh&n manh chi yéu la nhitng hoa am sb chdn (even-numbered harmonics) ctia nhirng tan s nay
qua may phat hoa am va thay dbi quan hé phase clia né bang mét lwong nhét dinh).

Co ché chinh x4c trong tién trinh nghe giai thich ré sy gia tdng dd I&n vwot qua nhivng gi do
duoc nhu amplifier output hay loa khuéch dai ngay nay khéng hoan toan hiéu hét, né lién quan co
ban dén cach tai nghe nhan thay tin sé két hop nhat dinh trong nhiéu quan hé phase. Nhung da dé
ndi né cé thé hiru ich trong viéc bdo tén nang lwong tan sb rat cao cla trinh diéu khién compress, sé
mo ta trong chwong sau, va khi dwoc x& dung diéu do, né dwoc coi la mdt hiéu ng thi vi cho da sb
ngudi. (Viéc x& dung cac thiét bi Aphex da thwe hanh phd bién trong nganh céng nghiép recording).

Hinh 8.6

Thi du ctia mét DDL thuwong mai thiét ké chi yéu cho muc dich hiéu tng.
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(A) SDE-1000, DDL lap trinh dwoc (programable) dau tién cla hdng san xuét nay, 1a thi du tét vé thiét bi
thé hé lap trinh dwoc dau tién. Thiét bi nay lién quan dén viéc lap trinh cai d&t trwée cho delay time, feedback
(chi don gian |4 on / off), ngwoc phase (on / off) va diéu ché (modulation) (cling chi don gian 1a on / off). Nhitng
nim diéu chinh con lai la pot quay trén mat bang diéu khién cta thiét bi. Nhirng nim diéu chinh thiét lap sé 1an
lap lai. Thiét 1ap diéu ché (modulation) dung @& lam hiéu &ng flanging va chorusing vé&i delay time rat ngén. Véi
flaging delay time thuwdng khoang gitra 0,005 va 0,015 gidy. (5 - 15 mili giay) véi thiét 1ap d6 sau manh. Véi
chorusing, delay time thuwdng xuyén & khoang gitra 0,020 va 0,050 gidy, vai thiét lap d6 sau twong dbi nhe..
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(B) SDE-3000 tai gi4o trinh nay 1a hau dué mai nhat cha thiét bi trong A. Lwu y, tat ca chirc nang déu l1ap trinh

dwoc (programable). Wu diém chinh cGa phwong phap nay trong live sound la mau thiét Iap tuy bién cé thé goi
upon (sw lwa chon cla 8 presets thay déi dwoc cé sdn trong thiét bi) don gidn béng cach chon cac con sé tir 1

dén 4 va bank A hay B. Khuyét diém duy nhét & day |a né thuwdng phai mat mot chut thoi gian dé thay déi thiét
lap sw hoi tiép, va / hay diéu ché thiét 1ap cho hiéu &ng chorusing va flanging khi né chwa dwoc Iap trinh trong

mot preset (thi du, khi né can phai thuc hién tai mét chd trén co s& song-to -song). (Nhiéu k§ sw van thich num
vén 16i thoi, dic biét dbi vai thiét lap feedback . Trong thé hé twong lai, viéc san xuét thiét bj c6 thé sé cai thién
vé gi6i han nay, c6 thé cho phép diéu chinh ca hai preset va thi cong). Khéng giébng nhw recording' studio, chi
thwe hién hiéu (ng flanging va léch phase (phase shifting), pro-sound hiém khi can, thwéng xuyén nhét 1a cho

riéng nhac céng véi thiét bi riéng ctia ho trén san khau.

DELAY TIME MODULATION CV REMOTE SWITCH FEEDBACK LOOP OUTPUT INPUT
INV OUT IN PRESET PLAY MATE HOLD DELAY SEND  RETURN DELAY M!XED D“‘dem
©Q 1 O0/0O000|0O0 wanQO)
x1  x15 0-10V SHIFT ON/OFF  ON/OFF +4dBm  +4dBm UNIGAIN

(C) Mat sau SDE-3000. Cho pro-sound, delay output dwgc x&¢ dung cho mét effec loop; output sau khi mix sé bi
bé qua. Mrc do thiét lap cho mét hé théng pro-sound dién hinh (c6 tén unigain) thwong la +4 dBm. Chirc néng
playmate (ddng ddi) dwoc thiét ké cho moét footswitch ddc quyén cho phép delay time dat lai (reset) tlr song-to-
song, chi don gian bang cach dap pedal theo nhip phu hgp véi loai nhac dang giam sat. TAm quan trong cla
hiéu (ng synchronizing (ddng bd héa) cho echo time sé tiép tuc thdo luan trong chwong 17. Diém dic biét trén
thiét bi nay 1a thiét lap delay time trén bang diéu khién phia sau cho phép nang delay time 1&n tbi da khi can.
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Hinh 8.7
Dap tuyén gi¢i han tan s6 dién hinh khi xtr dung thiét I1ap (x 2) delay time.

Tim thAy chirc nang rét hivu ich trén thiét bi delay nay, cho phép thiét 1ap delay ting Ién nhidu Ian theo
hé s6 2 bang moét switch don gian. (Cach xir dung chirc néng tiéu biéu nay sé dwoc thdo luan trong chwong 17.)
Thé hién trong A la dap tuyén dién hinh output cla thiét bi delay véi thiét 1ap tiéu chuén. Khi tac dong chirc néng
2 x, bd nh¢ digital bi kéo dai, va két qua dap (ng tan sb bi gi¢i han trong khoéng it hon mét bat do (octave), nhw
trong B. V&i hiéu trng, viéc xtr dung diéu nay 1a van d& khéng binh thwdng, méc du dap tuyén nhw B cé thé chap
nhan dé cung cAp cho nhém bj delay nhw trong chuong 12 va 14. Thiét bi DDL chét lwgng cao dwoc san xuét
dac biét nhdm cung cap cho nguoi néi cham, khéng cé cac phu kién khac, thweng két hop véi xir dung nhw
thiét bi hiéu &ng..

Hinh 8.8

Thi du vé céac thiét bj delay digital thwong mai.

B cuc mét trwdrc clia SPX-1000. Thiét bi nay la hau dué trwc tiép cha loai ¢d dién SPX-90. & day, né
tiéu biéu cho rat nhiéu thiét ké hiéu (rng digital ma&i hon, chirc nang goi lai (recall) kich hoat nhirng thiét 1ap nhin
thay trong clra sé truy xuét thong tin. Didu nay cho phép tao ra thiét 1ap maéi trong khi thiét 1ap nay van dang hoat
déng, sau do goi lai tai thoi diém thiét 1ap méi néu that sw can. Bo loc digital high-pass va low-pass cé chirc
n&ng bd sung trong loai thiét bi nay, cho phép diéu chinh nhirng am thanh reverb, thi du dé loai bé qua nhiéu tan
sb thap 1am 16n x6n nhirng am thanh reverb. Didu nay c6 thé tro giup vo cung quan trong trong khi tinh
chinh mét mix dién hinh, trir khi khéng muén cé reverb thwdng xuyén trong subt toan bo giai tan sé.

® -

2
YAMAHA (7
® °

Yamaha REV-5, hau dué tryc tiép cta loai ¢ dién REV-7, ca hai déu la cha yéu trong nhirng tour di&n
chuyén nghiép. Ngoai viéc phat trién chat lwgng cao hon mét cht, chirc néng dé thdy & day bao gdm moét ban
phim sé dé Iwa chon preset , tiét kiém thoi gian khi thay ddi chwong trinh cai sén. Lwu v, tly chon quick-pick
preset (c6 tén tr REV1 dén REV4). Didu nay cho phép nguwdi dung lwa chon tir 99 sé preset, mot cai cé thé sé la
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can nhét, sau dé goi lai bt ky preset nao trong s6 d6 néu can véi chi mét nat duy nhét. Lwu y, cling ¢6 kha néng
goi mét vai théng sé quan trong (level, delay dau tién, 1st rellection, v.v), chi cAn cham vao nut thich hop, thay vi
phai di chuyén qua t4t ca nhiéu théng sb. Thiét bi nay ciing trang bi thém EQ onboard d&c biét.

AURAL EXCITER BLOCK DIAGRAM
No— o . |l> oOUT
DRIVE MIX
HIGH-PASS HARMONICS
FILTER GENERATOR
TUNE
Hinh 8.9

So dd khéi ctia Aural exciter.

CHUONG 9

Loa va Crossover

Loa c6 kha nang cung cip am thanh rd va manh da xuat hién trén thj trwong it nhat vai thap
ky, cling nhw bai viét nay, nhirng tién bd van tiép tuc tién I&n phia truéc. Trong hé théng, 1a nhirng
diéu can thao luan cudi cung, loa di nhién ciing chiu trach nhiém cung cp nhirng &m thanh output sé&
dat dwg'c md hinh (ly twédng), cho phan I&n hay tat ca khan gia véi chat lwgng hop Iy nhat. Chi trong
nhirng ndm gan day, v&i sy ra doi ciia may tinh manh, nén cé thé thiét ké dé& dang nhirng thiét bi c6
tan s6 mid-range va high, cé thé lam diéu nay véi do chinh xac thong qua phan 16n hay tat ca giai tAn
clia né. Sé& thao luan sau nay trong chwong nay, nhirng thiét ké méi nay cé rat nhiéu hé tro
nhi*rngmuc tiéu ciia am thanh pro-sound.
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Thiét ké co’ ban

C6 thé phan loai thiét bj loa theo hai thiét ké co ban: tiép can hwéng xa tryc tiép
(approaches-direct radiator) va horn (chéa, coi) cd dién, hay két hop ca hai. Mac du thiét ké loa c6
thé ddm nhan rat nhiéu hinh thirc, cé thé mé ta gan nhw tat ca nhw 1a xt& dung mét, hay ca hai, trong
nhi*rng phwong phap co ban nay.

Tét ca thiét bi loa déu lién quan dén driver (cai loa roi, khong thung), cé thé that sy dan
truyén tin hiéu dién thanh séng am thanh that té. Loa hwéng xa truc tiép (direct-radiator) x&r dung
phan tlr dao dong twong dbi Ién thwong tac ddng nhu mét piston théng thwéng, 1ap rap thanh cone
/voice coil (vanh loa va cudn day) cua loa (nhw trong hinh 9.1). Phia sau driver dwgc bao boc b&i
thung kin hay h&, déng mot phan vai trd trong viéc phat trién séng am thanh thich hop.

Horn / driver lién quan dén viéc xt& dung driver véi phan ti rung twong déi nhd, hoat dong
song song v&i thiét ké horn thich hop, nhw mé ta trong hinh 9.3. (Trong khi trd chuyén ngoai linh vic
nay, két cAu nhw vay thwdng goi don gidn |1a horn, gia dinh né cling da bao gdm ca driver). Nhirng loi
thé cGia horn bao gém viéc tang hiéu suét chuyén ddi tir dién nang thanh nang lwong am thanh, va
kiém soat tiém n&ng cta nhirng d&c diém dinh huwéng clia am thanh output cho tét hon.

Hinh 9.1

Thung loa hai way nhé gon dién hinh cé loa hwéng xa truc tiép va horn
tan sb cao.

Mét thiét bi thiét ké tt loai co ban cé thé rat hivu ich trong viéc tang
cwdng tiéng néi va nhac cu (khéng bao gdm bass va tréng kick) véi it
khan gia, cting nhw cho nhiéu tng dung (sidefill stage-monitor). Tan sb
crossover téi wu cho nhirng thiét bi nhw vay sé& phu thudc nhiéu vao thiét
ké driver cling nhw vai yéu t6 khac sé thao luan trong chwong nay, co thé
th&p 14 500Hz va cao la 4kHz.

O ca thiét ké horn va thuing loa (enclosure) déu cé sw quan hé co ban gitra driver va horn
hay thung ctia né, dwa trén nguyén téc tai (loading) &m thanh. (V& mat ky thuat, hién nay, viéc x{r
dung phé bién thuat ng "loading", cling nhu "unload speaker cabinet" hay "cabinet loaded with
Brand X speaker" |a mot sai lam phd bién mé&c du cé thé dé hiéu). Théng thuong, trong khoang duwdi
hai phan ba giai tAn s da &n dinh cho driver, cone hay mang loa ddi hdi mét lwong phu tré khang am
(hay tai) dé kiém soat chuyén dong clia né. Thiét ké thung (chda, coi) hwéng xa truc tiép can déi
nhirng d&c tinh co hoc cla loa v&i khdi lwgng khong khi trong thung, tao ra dwdng dap tan sudn sé
hop ly trong gidi tan cGa né. Thiét ké két cAu horn / driver tét cung cép tré khang am thanh can bang
twong tw cho mang loa trong khap giai tin dwgc an dinh. Horn nay ciing cho mé réng ding séng, sé
giai thich tiép tuc trong nhirng phan "Basic Horns" va "Mid / High Horn Design”.

Thuc hanh thiét ké loa lién quan dén viéc can vai thda hiép gitra vai yéu té: s phat tan va
kiém soat mé hinh, gidi tAn sé cla thiét bi, kich c&, dd nhuyén cla dap tuyén tan sé, output téi da,
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hiéu qua, va di nhién 1a gia thanh. Thi du, thiét bi c6 yéu cau x& ly bang théng réng hon, cang c6
nhiéu dap tAn qua mau thiét ké cta né sé cé khuynh hwéng phat trién bat thwong, va thanh ra khé
duy tri md hinh dinh hwéng phu hop hon. Thi du thé hai, mét thiét bi nhd hon ciing can nhuw vay,
nhiéu dap tan thdp va su kiém soat mé hinh hwéng clia né sé cé khuynh hwéng bj gidm gia tri. Mot
thi du khac, co 18, két hop horn/driver rd, manh hon va phat tan output thich hop, cé khuynh hwéng
tbn kém tai chinh.

N6i chung, c6 thé bao pht hau hét phd am thanh kha tét, véi sw phat tan dinh hwéng phu
hop hop ly, bdi ba thiét bi da thiét ké va lwa chon. Ngay nay, hé thdng bdn way va nam way c6
khuynh huéng 1a mét nhanh clia phuong phap co ban. Mét thi du cho viéc nay 1a hé théng ba way
dién hinh c6 mét loa subwoofer b sung trinh bay sau trong chwong nay. Cach tiép can nay trong
nhirng hé thdng cong suét cao hién dang 14 tiéu chuan trong nganh.

Thung loa compact hai way va ba way thuwéng dinh hwéng dé né thich hop cho nhirng (rng
dung cho khu vic gan (near-field) (néi cach khac, twong déi gan — relatively close up).

Thung loa co ban (Basic Enclosures)

Ly do quan trong nhat dé cé thiing loa bao quanh mat sau cia mét driver (céi loa réi) la trong
tat ca, nhung tan sé cao nhét cla giai tdc dong cu thé clia no, nang lwong phia sau udn cong chung
quanh loa va chi yéu triét tiéu (destructively interferes with — pha hoai can tré) ndng lwong phat ra tiy
phia trwéc. (V&i cac ban van chwa ndm ly do tai sao xay ra diéu nay, 1oi giai thich trong "Dispersion
Pattern Control" cGia chuwong nay cé thé hiru ich). Day c6 1 |a y twdng co ban nhét lién quan dén
thiét ké thung loa, trong d6 thung loa kin co’ ban dwoc goi la vach ngén vé tan (infinity baffle). Ban
dAu, trong s phat trién loa rat sém, hwéng xa mét sau loa da dwoc cach biét véi hwéng xa mat
trwdc bang viéc x&r dung mot vach ngan don gian, hay tAm vat liéu, véi loa gén & trung tam. T quan
diém nay, thung loa phuc vu nhw mét tAm chan vé cling cao va rong, vi khéong cé phan xa mét sau
vuwot qua ranh gi6i ciia hdp dé can thiép vao nhivng hwéng xa tir mat trwéc, do d6 cé thuat nglr vach
ngan vo tan (infinity baffle). Hién nay, loai hop nay thwong goi don gian la thung loa kin (sealed
enclosure).

Ngoai ra, nhw d& dé cap, kich thwéc han ché cua thing loa ciing dé gi® cho sw kiém soat cac
driver khdi bi that bai & tAn sb thap (do sb lwong tai (load) &m thanh). V&i thung loa theo cach nay, né
sé& thiét k& cach may méc nhiéu hon dé driver bao gdm gidi tAn rong véi hiéu suét hop ly. Theo thoi
gian, da phat trién mot phwong phap kha chuén dé tinh toan kich thwéc thung loa can thiét dé cho ra
dap tan xuéng mét giai nhat dinh, cho mét qui cach kich c& driver nhat dinh.

C6 thé gidm kich thuéc thung loa ma van dwoc dap tan thap bang cach thém 16 thong hoi
hay cdng (port) vao thung loa, méc du s& cé mét sy trao ddi. Bén dwéi gidi tAn sé thap thém duoc
b&i cac cong (hinh 9.2), dap tan tha ra triét dé, va cone loa ting hiéu suét dang ké. Khi loa dwoc yéu
cau san xuat ndng lvong thap hon tan sb cong hwéng, loa khong tai (unload) niva va bat dau cé
chiéu hwéng day léch vwot qua gidi han binh thuéng cla né quyét liét, ma tai dé am thanh tét nhat
(best) héa ra d&, va c6 nguy co driver bj that bai (failure) tdi t& nhat (néi cach khac, loa da bi blown-
théi).

C6 thé thiét ké cong (port) dé thung loa cé nhirng dap (ng tét nhung béng cach dung éng
(tube), hay dwdrng dng (duct), lam khdi khong khi trong thung loa nay cong huéng tan sé thap hon
nira, hién nay gan nhw I tha tuc tiéu chuan. Vach ngén ndi bd phirc tap hon c6 thé lam tiép tuc gidm
kich c¢& cla thung loa, trong khi van cho phép phia sau loa nhin thay thung loa I&n hon nhiéu va hoat
ddng kha phu hop.
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Vai hé théng xt ly cao cap hién dai c6 cach tiép can khac dé dat dwoc do ran chéc twong
dbi, dén bu cho sy tdng dap (ng tai giai doan x& ly, that sw 1a hinh thirc can bang. (danh déi
(tradeoff) la cdng suéat phai tang dang ké hon can thiét dé san xuét mc output twong tw nhw trong
tan s thap hon nhwng né cho phép kich c& thung loa gidm rat dang ké).

Chac chén kha nang cla driver (sé thdo luan sau) la yéu tb quan trong trong chét lwong va
sb lwong clia &m thanh, ciing nhw viéc ciu tao thung loa. Nhitng d&c diém chinh ctia mét thung loa
tt, qua thiét ké co ban, la d6 virng chéc cia nd. Thung loa chéat lwgng tdt can phai chac chan, véi it
hay (flex) trong thanh thung loa khéng cé dd cong hay nhirng khép ndi bi 16ng. Thanh thung loa cong
tao ra cdng hwdng khong can thiét, 1am gidm hiéu suét va san lvong téi da, 1am gidm nguyén téc
vach ngan vé tan (infinity baffle), va ciling cé thé lam gidm dap (ng thoang qua (thung loa van tiép tuc
dao déng thdi gian ngén sau khi driver da ngirng chuyén dong).

Loa horn co’ ban (Basic Horns)

Horn htru ich véi hai ly do co ban: (1) N6 thwérng hwéng xa truc tiép hiéu qua hon, va (2) né
da kha nang kiém soat nhirng mau dinh hwéng ctia nhirtng am thanh output tét hon, d&c biét trong
giai mid va high.

Chirc nang co ban cua horn la cho phép nhirng phan ttr dao déng (mang hay cone loa) sé
nhd di nhiéu va di chuyén trong mét khodng nhd hon, cho phép sao chép dang séng chinh xac hon,
trong khi van cung cép cong suét dang ké. Horn thiét ké t6t cung cp dang thirc béng cong hudng
réong (broad-band resonance) (thuat ngir théng thwéng la kéo dai hon -greatly stretch), do d6 khuéch
dai am thanh trén mot giai tAn sé rong.

L

!II

Hinh 9.2

NN

v

Céng (6ng théng) cua thung loa.
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Trong ntra bat do (octave) hay hon, chung quanh tan sb cong hwéng cua thung loa, quay tré lai dé tang
cwdng hwdng xa mét trwdc trong mat thiét bj loa thiét ké tét. O day, sw cong hwdng dugc ding dé& bu dap cho
sw gidm dap &ng tan sbé thap. Vi chuyén déng clia cone loa & tn sb cdng hwéng la twong dbi nhe so véi dau
thoat ra clia cdng, va vi cé sw cham tré rat nhé trong nhirng dau thoat ctia cdng, khéng xay ra su triét tiéu phase.
Duw6i tan sb cong hudng, mac du, cone loa va cdng thoat dang bi nghich phase it nhiéu, nén né cé khuynh
hwéng triét tiéu va giam hoan toan dap (rng hwéng xa, cling véi sw nguy hiém vi cone loa bj Iéch qua nhiéu
(over excursion). (Khéng nén cb gang bu d&p cho chuyén nay bang EQ. V&i bat ky thiét ké cdng thoat nao,
khéng nén yéu cAu loa tai tao bat ky lwgng am thanh nao duéi diém nhirng dap tng giam di.. Néu dung EQ dé
tang dap tan thap, can phai d&y manh Ién chi béng hay cao hon cong hwéng cia cdng thoat. Tan sé cong
hwéng cdng thoat dwdi day thwdng phai dwoc cat bang EQ hay, ly twéng, 14 filter high-pass (néi cach khac, low-
cut))

Dw6i: nhirng dap tuyén tiéu bidu cho thung loa kin va thung loa cé cdng thoat hoi kich thwéc twong
duwong.
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Horn cung cp mét hinh thirc phu hop tré khang (impedance matching). N6 dwoc thiét ké dé
bay ra mét tré khang am thanh twong déi cao cho driver. Horn diing dé phat trién séng cé ap luc kha
cao, chuyén dong hat khong khi thap (twong dwong véi high voltage / low current) vao séng am
lwong I&n hon & miéng cua horn, noi né gap tréd khang am thanh binh thwdng ngoai trdi (open air).
Diéu nay c6 thé so sanh v&i nhirng cai ma may bién thé dién da thuc hién. (N6i cach khac, bang cach
so sanh véi driver horn-loaded, bd hwéng xa trwc tiép phai di chuyén nhiéu hon. Néi cach khac, trong
pham vi I&n, dé gay ra mét &m lwong nhéat dinh. D& lam diéu d6, driver horn-loaded di chuyén it hon,
nhwng day va kéo manh hon. Horn thyc hién viéc chuyén dbi tinh chat hoan toan).

Yéu t6 cu thé nhu kich c& driver, kich c& hong (throat), kich c& miéng (mouth) va ty 1&é mé&
rong (ty |& loe ra -flare) sé xac dinh nhirng dc tinh lién quan t&i tAn sé co ban cta horn. Chac chan
la driver it c6 &nh hwdng quan trong dén am thanh so v&i horn hon, khi né lam viéc cung nhau. Cé
nhiéu yéu tb khac, sé thao luan sau.

Hinh 9.8-B minh hoa mét thiét ké horn dién hinh dé x& dung trong giai mid. Vai mau thiét ké
midrange horn x& dung cone driver, trong khi nhirng mau thiét ké khac dung midrange compression
driver.

Hinh 9.3

Horn tan sb cao dién hinh:
side cutaway. Muc dich chinh
cUa horn 1a cho phép phan t
dao dong cla driver (mang
loa) di chuyén trén mot

khodng cach nhoé hon

m (excursion), cho phép tang

Sound & Lighting hiéu suét va do chinh xac ciia

sw phat ra 4am thanh. M6t ly
do quan trong dbi véi viéc xtr
dung horn 1a né c6 thé dugc
thiét ké dé kiém soat mé hinh
dinh hwéng cla output am




Driver Mouth
l Throat

%‘
High acoustical Z (high impendance) /

High pressure, low air particle

movement in throat (thus the Low acoustical Z

term “compression driver”). (low impendance)
Waves expanded into lower
pressure, higher air particle
movement (the acoustical
equivalent of current).

Loa horn tan sé thap (Low-Frequency Horns)

Horn tan sé thap ly twéng can phai rat I&n, can nhéc rat that té thweng doi hdi vai loai théa
hiép dé phat ra mirc d6 cao & tang dwdi thap clia &m phd. Horn c6 thé dwoc, va thwong dwoc, gép
lai @& phu hop véi chiéu dai ctia horn dé dat vao khong gian nhd hon. Hiéu ¢ng giai tAn sb cao (mid-
bass) clia thiét s& bj tdn hai do nhw vay. Dbi véi horn gap tan sé thap, thda hiép nay khong 1a khuyét
diém nghiém trong, khi horn gap cé khuynh huéng dung trong giai tan twong déi hep binh thwéong lén
dén khoang 2 bat do (so va&i, thi du, mét horn I8m vao truyén théng, khéong dwoc dung trong gidi rong
lén cao hon trong am phd, vi s& khong c6 chéat lwgng am thanh tét).

Horn gép (folded) thé hién trong nhiéu dang thirc khac nhau trong hinh 9.4. Ba trong sé cac
thiét ké dang thay thwong goi la thung loa hinh chir W (W-bins). Ngoai giai tan sé bi han ché, cé6 mot
thda hiép v&i horn gap, dap tAn ém ai thuong cé khuynh huéng hoi bi tén hai (trong cong bd théng
sb k§ thuat, duwdng dap tuyén thuong bi vudt thdng nhirng nét gap). N6 thwérng chap nhan la dang
gia, cho du dé c6 duoc kich ¢& nhd gon twong d6i ma ciu hinh W bins cho phép.

Y twéng vé& horn gép tién buwdc xa hon véi hiéu qua tét hon va dap tuyén nhuyén hon bang
cach duing bé mat cong trong phan loe ra cta horn bass. Diéu nay loai bd sw chuyén tiép ctia horn
gap thong thwérng, ma con tdn chi phi sén xuét nhiéu hon niva.

Trong horn tan sb thap ciing diing nhiéu phwong phéap tiép can khac dé dat sw rén chéc
twong dbi hay dap tan thap hon.

Horn tan sé thap, ca hai loai thng va gép, thuwdng dugc bd sung bang moét hay nhiéu cdng
thoat hoi, hay nhiéu dwéong thong khac dé thoat tirng phan cho hwéng xa hau cla driver, d& mé rong
dap tan thap cho né. Twong tw nhw cdng thoat hoi ctia thiing loa, mé rong dap tan thap di kém véi
gia phai tra 1a suy giam nghiém trong nhirng dap ng thap hon tan sb cdng huéng cla khéi khong
khi quay nhao trong thung loa.

Hinh 9.5 cho thay ba thiét ké co’ ban lién quan dén thing loa c6 c& mét horn va mét hay
nhiéu 16 théng hoi. Loai thung loa nay thwdng dwa vao x& dung nhw 1a nhirng thiét bi tan sé thap cla
mot hé théng hai way, hay low-mid, hay thiét bj mid-bass ctia mét hé thédng bdn way. Thiét ké trong
hinh 9.5-A d6i khi goi la thung loa horn/reflex, dé cap dén y twéng dung huéng xa phia sau cla
driver d& mé& rong dap tan th&p clia mét horn twong dbi ngan. Cach tiép can nay (trong 9.5-A) cung
cap nhiéu nang lwong, hoi cao hon mét chut trong khu virc bass hon so véi thiét ké thé hién trong
hinh 9.5-B va 9.5-C (diéu nay sé duoc thdo luan nhanh trong chwong nay). Nhw véi bt ky thung loa
nao, khi trong thiét k& bao gdm mot hay nhiéu cdng thoat, nang lwong duoc ting 1&n trén giai tAn sb
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