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Vi su phat trién ciia cac cong cu tinh toan tro gitp, phan trinh bay dudi day chil yéu dua ra cac két qua sé
dat dugc ma khong dan ra cac phép tinh, nghia 1a chi dua ra phan dau cudi, dan dat néu co chi trinh bay dudi dang ly

thuyét. . o
Yé&u cau cua thiét ké:
P, =60W
R, =8Q
v, =0.75V
foi = for =100 +15000Hz
n=65%
Z, =40kQ
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L A\ Ting khuéch dai cong sudit:
. Yéu cau cua thiét ké: Cong suat loa P, = 60/
1./ Nguén cung cdp:
4!2 we Cong suét trung binh phan phdi trén tai dugc tinh theo cong thirc:

V2R
o p=1r g =1 L

I? = r &
J K 2P 2" (R +R,)

Ta s& chon gid trj ciia R, << R, , boi vdy, c6 thé tinh gan ding:

" g ; R1G Vo \/2R P, =\2x60x8 ~ 31V
V. LA A A
:':T Trong mach OTL, V.. = %, v6i hé so sir dung dién ap:
R15§ § FL Ve A
R1T &=—=0.9, ta chon nguon
2 ohm VCE
o7 V 2 xV, 2 x31
. V,.=—%= Lo =69V 1 701
[r=] 4’i ?D cc é: 5 0’ 9
4|f N 11./Chon cdc gid tri R, R,,, 0,0, :
Cong suét tiéu tan t6i da trén 2 Transistor Q,,0;
_T_ Ta cO: Pc =Pcc - P ma:
= VeV
i Pcc=Psts=Vee . Istp = ——2—
T(Rs+R))
A LA X . A X VCC'Vp sz ‘RL
So do tang khuyéech dai cong suat — Pc= - >
T(Rs+R,) 2(R4+R))
V? V?
— P =————Cong sut toi da ma mdi Transistor Q,,Q, phai chiu: Foy =F, =—7—=16W
27°R, "™ A4r°R,
, A A A R A 5 . PC 16 \ s . \ \ <\
Luc ay, hé s6 pham chat cua Transistor P—"“ = P ~ 0,3 (Thuong chon P <5Pcmax) gid tri nay la phu hop.
Ll“ElX
P.>20W
Pé Transistor hoat dong an toan, ta chon: V.. 2V, _ =70V
]Cmax = Imeax =44
10 = e ==
ch = . L 05ms J 50
3 a0 _
= 20 8
T T zh S a N
= N : = \
=EYi] S SECOND BREAKD OUYN LIMITED %2 . = -
&  F — - — BONDING WIRE LikiTED SE = 2 \\
3 05 F ——— THERMAL LMTATION @T = 25°C S 2@ =
= CURVES APPLY BELOWRATED - g h Y = AN
g 03 | N 8 h
Loz B2438, BD2448 T [ 2 -
0  BO243C, BO2MC e = W . N
g0 i 20 a0 B0 80 100 S | ! i \\
WiE, COLLECTOR-BMTTER WOLTAGE (VOLTS) D b 3:3 Ty aaH
Vang hoat déng tich cyc an toan Nhiét d6 hép dwng TST ('C)
;-:_j";j;yg}r-.g fcha dung e DiémDC(Avg) | Lo 1Vung an toan & céng sudt TST 1a 20W
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Céac diéu kién khac rang budc dé chon Transistor con cé: tai dong DC khoang 1,27A(i=1 .27), &p DC khoang
Vs

35V( VDCm )la diéu kién DC cua Transistor, khi van hanh, Transistor hoat dong & nhict do dén IOOOC, phai bao dam
khong hu hong, khong qua cong suit dinh muc, tir d6, ta chon cip Transistor bo phu: BD243C(NPN) va

P.>65W
L A A 4r , Vego =100V
BD244C(PNP) c6 cac thong s6 dang chi v sau:
Vero =100V
I... =64

Dua vao hinh biéu dién vung hoat ddng an toan cua Transistor, ta théy khi ¢ 35V, dong DC chiu duoc khoang
1.6A, con dong AC chiu dugc thod man tai 4A, 65V nhu ving chidm chim trén hinh.

Dua vao hinh biéu dién ving cong suat kha dung theo nhiét do, ta thdy BJT ¢ kha ning lam viéc dén 110(°C)
- Duya vao hinh biéu dién do loi dong, ta thiy tai gia tri dong

500 —

00 vge=20W | dinh 4A, d0 loi hgg khoang 25+35 (Cho ving nhiét do thay

200 | Ty=150°C — =~ - doi tir 25°C dén 150°C). Khi lam viéc voi so do tin hiéu nho
% HH B NI cho céac Transistor, ta s€ chi xét dén gia tri dinh, c6 thé chu y
= 133 eop ——+ = thém tdi gia tri do 1oi dong trung binh khi dong phéan cuc va
o = , 2. A ~ \ A A A r . A
E @ — ::_ ap Vg thay d6i. Pay cling 1a nguyén nhan gady méo phi tuyén
o ] ] cho tin hiéu. ]
T 20 FO eeer Tt | 6]  That ra, voi cap Transistor b6 phy, thuong trong diéu kién
= BN phan cyc, do dong tinh Izq khong bang nhau, nén chung c6 do

10 loi sai khac chat it, diéu d6 dan dén song ra khong hoan toan

;g doi xung (khuéch dai ¢ 2 ban ki khong nhu nhau), tuy nhién

008 04 02 0304 05 4D 40 60 su sai khac nay rat nhd, cé the bé qua (khoang vai mA ¢ dong

Iz, COLLECTOR CURRENT (&P ra I¢)

D6 loi dong dién DC
*/ Chon gid tri cdc tro R, R;. R, R, cotac dung dé on

dinh nhiét, tao dong hdi tiép dé can bang ting ddy kéo, dong qua tai ciing chinh 1a dong qua cac trd ndy & timg ban
ki, boi vay, dé khong anh hudng dén cong suit cua tai, ta thuong chon R.=R,U R,.Co thé chon:
R,=R,,=0,1Q.
Cong suét tiéu tan trung binh trén tro emitter 1a:
2 2

Prre = R Iy, = Ry (VPL—} = o.u(L] =0.15w

T(Rs+R,) 7(0.1+8)
Cong suat dinh ma trd emitter phai chiu:

Vopmw ) 31 Y
Prp= Rl> .= Ry Rpﬂ =0.1><( j =1.5W
6 TR, 0.1+8

Tachontrd R =R =0,1Q, cong suét trung binh 0.2W, cong suat dinh 1.5W.
11./Chon cac gia tri R,,,R;,0,,0;:

Mach lam viéc & ché do 16p AB, ta phan cuc cho céc tr& R, R, sao cho dong DC cua Q,,Q, khoang S0mA.
Dua vao dac tuyén ctia BD243C, ta chon Vgg=0.75V. Tu do6:
31
(7,),. =Vae + (Wi, ), = Vo + Riglege = 0.75+0.1x [—ﬂ(o.n 5
Khi 1am viéc v6i didu kién nhu trén, dua vao Datasheet ciia Transistor BD243C, ta ¢ thé chon hppe=25.
Néu chon dong phan cuc cho Q,,Q, khoang 5-10(mA). Ta tim gia tri R, Rs:

(7). 09

I _ ICQ6 B 10m—2m
cos hFE()

V61 gia tri nhu trén, ta tim dong DC trung binh trén chan emitter cia Q,, O, (Dung chia dong)

+ SOmJ =09V .

(VRM )DC - R14IR14 = R14 (]CQ4 B IBQ6) = R14 = ~100Q2 =R15
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31

Ri(Icq),e + Vi 3 0148 0"
(1Q4)avg=(1R14)avg+(136)wg= &l “R: BE6+(136)avg Véi (IBﬁ)wg:”( +25) ~50.7mA

= (1,,) 0 60mA.

4 Javg

Ta da chon dong phan cuc cua Q,,Q, khoang 10mA, dong trung binh (] 0, ) [] 60mA, tir @6 co6 thé tim dugc do

avg
16n dinh dong AC qua Qs: I, =1, +7r((IQ )~ ):180mA.
4 4 4 ) avg 4

Cong suit trung binh tidu tan trén Transistor 0,,0;:

1 1 ) 1 B
P, =P, = E(VCC (1, )é ~SRicly, j < Ve (1, )avg =2.1W.
P.=30W
- . 2 \ \ ., " A Vero =Vego =80V
Ta chon cé@p Transistor bd phu Q,,Q, 1a TIP29B va TIP30B c6 cac thong so nhu sau: I —14
CE —

hy =15+100(25°C)

= MAXIMUM POWER DISSIPATION
— T7,=150°C VS
7 CASE TEMPERATURE
g a0 =531 8
Z 30 - -~ i
& T z
= AN :
= dc\ ~ % 20
; 01 = =
= SECOMD BREAXDCWM LIMITED T y .
e — — — THERMALLY LIMITED @ Tp = 25°C A\ ms | i \
= — - — BONDING WIRE LIMITED s = <
< |curves appLy BELOW | W] S N\
- RATED VoED TIP298, 308 N = AN
TIP29C, 30C - N
01 | | | | | | 1 1 1 ' 10
10 40 10 20 40 e \\
VoE, COLLECTOR-EMITTER VOLTAGE , (¥OLTS)
Active Region Safe Operating Area o Al

T.- Case Temperadure- °C
B.\Tiéng tién {chuéch daiva téng hé:i tiép: ) o . i
Qua so d0 mach, ta nhén thay rang c6 dén 4 moi noi BE can dugce bu nhiét, boi vay, ta chon 4 Diode dé thuc
hién nhiém vy nay, nhi€ém vu khac cta 4 diode 1a con phan cuc DC cho cap Transistor Q4, Q5 sao cho 2 Transistor
nay lam viéc & 16p AB, tranh méo tin hi¢u khuéch dai 6 ngd ra loa.
Nhu tinh & én, (V) =Vyeo+(V, ) =09V =V, =0.9+0.7=1.6V =V, =3,2V
4 Diode nay & ché do AC sé& chiu thém dong do Transistor Q3 dwa vao, ta s& chon Diode nay dwa trén cac
1, =100mA
théng s6 <V, > 70V
Vp =0.75V

O ché 6 AC, Transistor Q3 nhu mot nguén dong dua tin hi€u vao mach khuéch dai cong sut, nho cac trg R12,
R13 s€ bién thanh tin hi¢u dién ap.
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R12 Vee
Vee A
Y +— Wy
é rR13
D 4
4o TIP29B Q8
§ R8 ¥ Doy }BD243C
V1 7
i WY [ § R14 R16
c7 § 0.1
c2 100
I a2 D2 Cc
HI e R10 VR I
D3 B HI
Cc2

| 1L L R17 RL
I - R15
c5 0.1 8 ochm
RS R7 Ce3 100
T z® oz o or
TO P

Q3

L1

BD244C

TIP30B

R6 £ s R9 R11
C6

0 "0 =0 -0 =0

Nhu tinh toan, ap V,, =0.94+0.7 =1.6/". gia str phan cuc t6t, Vg=35V, suy ra V,=36.6V

Ta nhén théy rﬁng cac tr¢ R13, R12 c6 nhiém vu tao dong phéan cuc cho cac Transistor Q,,0,,0;,0;,0,, trong
do dong Iy U Iy =1y , dong nay khong duge qua 16n vi s€ tiéu tin cong sudt vo ich trén céac trd R12,R13, anh
huong dén hiéu sudt ciia mach, nhung néu chiing qua nho ciing s& gy anh huong dén diém lam viéc cua Transistor
Q3(gay méo dang tin hiu).

Khidong Iy U I =1p =2mA, ta s€ tinh duoc cac gid tri R, + R, =17kQ, dé VA=33.4V(can bang ting day
kéo) ta s€ ]:inh dugc tré Ry 1=720(sao cho ap rqi trén Vcg cua Qs gﬁn béng Vee/2).

Ta thay gia tri cua tr& Ry anh huong 16n dén dong phan cuc tinh cua Transistor Q2, &p roi trén Ro:

(V). =Voe + Ve, =0,7+3mx47=0.847 .

Phai chon gia tri / co, a0 cho diém phan cyc tinh cta Transistor Q7 hoat dong khong gdy méo dang tin hiéu
khi nhén tin hiéu tir chin colector ctia Transistor Q1,(ap xap xi 1V) bdi vay, sut ap trén trd hoi tiép Ry phai sao cho
apVcE cua Q; dat duge =2V(co thé chon diém lam viéce tinh tai Vceg=1.2V) Gid su 4p roi trén Vg cua Q, khodng
2.4V. Dong [ co, phai & gia tri nho nhit c6 thé ma khong gay méo tin hiéu, bang trinh mé phong, gié tri dong Ic,

rat nho (khoang 0.1+0.2mA)Ta chon gia tri dong tinh lam viéc 7, co, =0.25mA, tir d¢ ta tinh dugc gia tri tro

V r 2 14
Ry ( IRQ )Dc _ 00’2854 =3,36kQ — chon tré R, =3,3Q. Ap DC tai diém B phai xap xi 35V, ap DC tai chan E cta
co, > &M

Q2 khoang 2.4V, dong 1, co, =0-25mA, dé dang suy ra dién tré Feedback Rg=133kQ.
Ap roi trén Vg cia Q2 khoang 2.4V, trong khi dong khoang 0.25mA, nén cong suat tiéu tan trén Q2 rat bé, khong

dang ké.
MAXIMUM RATINGS (Ta =25°C) Ta chon Q2 1a Transistor 2SA1015(Hitachi)
CHARACTERISTIC SYMBOL | RATING |unrr| ©0 cac thong so dang chii § nhu bang bén.

ollactor Bane Voltaes v - = T O Transistor Q3, ap DC trung binh dat trén CE
il E vn*ft'm H"{fg 0 v khoang 35V, ép AC lai ¢6 dinh-dinh 1a 35V, nén ta
Emitter-Base Voltage YREO 5 m s& chon Transistor Q3 theo cac thong so
Collector Current I¢ =150 mA F.20.2w
Base Current In =50 mA Vero =Vego =270V .
Collector Power Dissipation PC | 400 mw >
Junetion Temperature T} | 125 C [EC >10mA
Storage Temperature Range Teatg | —55~125 *C Chon Q3 1a Q2SD1001(NEC corp.) c6 cac

2SA1015 thong so dang chi y sau:
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ELECTRICAL CHARACTERISTICS (Ta=25 °C)

CHARACTERISTIC SYMBOL MIN. TYP. MAX, UMNIT TEST CONDITIONS

Collector Cutoff Current IgBO 100 . i Veg=B80V, Ig=0 ]
Emitter Cutoff Current IggO _'EL‘.IIJ ) nA VeEg=50V, .IC-D

| DC Current Gain hEE] 90 00 | 400 VEE=1.0V, Ig=50 mA oe
DC Current Gain hEgz 30 8O | Vep=20V, Ig=300 mA b
Collector Saturation Voltage VeE Isat) 0.15 0.60 U____|¢_=;!00 mA, Ig=30 mA _ —
Base Saturation Voltage VBE(sat) 0.86 12 v Ic=300 mA, 1g=30 mA e
Base to Emitter Voltage VaE 600 645 700 iy Vpg=60V, Ig=10mA b
Gain Bandwidth Product fr : : 140 MHz Vge=6.0V, Ig=-10 mA

.-_.tht Capacitance | Cob 7.0 pF Veg=6.0V, Iig=0,1=1.0 MHz

**+Pylsed: PW =380 ps, duty cyvele 2 %

DPic tinh cta Transistor Q2SD1001 (NEC Corporation)

Input Signal § Rb2
0.75V

R1

c2

R3a

R3b

§ £ oc3

R4 , , \
ma— Nhén xét thay cac tré RS, R6,R8 chi co6 tac dung doi véi dong DC, vé AC coi nhu

chung ndi dit. Ta chon céc trd nay sao cho Vi OV =V, =2,4-0,750 1,65V . (ta
s& chon cac tro niy sau vi nd con bi anh hudng boi ting nhén tin higu vao).
C./ Ting nhdn tin hiéu vao: (cd thé coi nhu tang dém):

Dic tinh ciia tang nay coi nhur mot tang ngin cach tin hidu vao voi tang trude no,
voi tré khang vao khoang 40k(), mic mach nhu hinh bén, ta s& chon QI ¢c6 a6 loi
dong DC tuong d6i 16n dé tang tré khang vao ctia mach, cac trd emitter R3, va Ry,
dugc mic nhu thé vira dé 6n dinh phén cuc DC, vira dé giam d¢ loi ap va ting Zin
cua mach.

Ta sé& cho tin hidu 4p ra & collector khoang 0.75+0.8VAC(pp) dé dam bao hé s6
hoi tiép ctua mach.

Tang nay lam viéc & ché do 16p A, ta phan cyc sao cho dong qua Transistor 1a
cuc tiéu co thé dé giam cong suat tiéu tan vo ich trén mach, boi vdy, ta s€ cho chung
lam viéc ¢ dong phan cuc khoang 3mA, Vcgo=2V(chon 4p nay bang 3V). Transistor
lam viéc & ché do maxswing, nén ap Dz khang 6-8V, ta s€ chon Dz=7.5V, diém phén
cuc tinh: Q(3V,3mA). Tur d6, dé dang tim ra Rb1 khoang 120k}, Rb2 khoing 82k
(hai tr& nay can co gia tri 16n dé ting tré khang vao, dong thoi can chon theo ty 16 dé
ap tai chan bazo cua Q1 khoang 2.4V). Pong thoi gia tri cac trd Colector va Emitter
tuong mg dé 1am viéc maxswing 1a: R1=6800), R3a=270£), R3b=3304).

Ta chon Q1 12 Q2SD1010 ¢6 d¢ loi dong DC tai I-=3mA khoang 800+1000. i
Viéc con lai chi 1a chon cac tr¢ phan ap sao cho Vp,=1.65V, Vz=7.5V, c6 thé tinh dugc R4=100(), R8=22k(),
R6=47k(), R5=220k{(), R7=560().

ZENER CURRENT Iz (A}

Iz — Vz (Vz :6.8~24)

Ta chon cac Diode bu nhiét phan cuc la loai

100m T.58.2 Ta=25°C DI1N4544 (40mW,75V-Silicon expitaxial
0253_ ;T '; 3_105_1 1512:1 3= —F t=30ms DlOde_MCC)
1T ‘15.:,16__'13_20_25_24_ Tinh R;y: i
10mi= = o VOi so d() mach da cho, ta c6 thé tinh :
6.8 =
Im p= R10 + R
1 R,
T do: 4, You y 2 g4 26 41,3, tinh
100 v, B R,
dugc : R, =3.3kQ2.

104 Dung so dd tin hiéu nhé cua mach trén, véi cac
do lo1 dong hgg ing voi gid tri dong dinh(bién
d6). So do:

1 %

ZENER VOLTAGE Vg (V)
Déc tinh dn ap cla ho D02CZ
Bui ‘Itung Hiéu ‘I'rang 7 27/01/2005
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V2a

o So d6 tuong duong AC ng véi truong hc(:);lz) Q5, Q7 din, Q4, Q6 tit s
f + i I
b1
b3
| t Si | Rb hfe3lb3
np(;.l]slsna § @ § R1 § R7 V1a @ hfe2lb2 § R9 @ ©
hie3:
o2 hfe1lb1 o 3z
hfe2+1)(RF/R10)
0
V2a Ibs , " v3a b7 , Me R17
+ MWy WV
VR1
§ R15 § RF VR1 § R15 .
R13
@ . @ § R12 . R13 .
hfe5Ib5 VL' hfe7Ib7 VA1 V3a< 1
+ == Cc4 PHONE
vL' S = - e
i V2
o
So @6 tuwong duong AC ¥ng véi trudng hop Q4, Q6 din, Q5, Q7 tit
e Co2 Ce3 VR1 V2
— i} i
b1
b3
i Rb hfe3Ib3
'”p(‘)’_t%s”a' 83 @ 2 G Y V1 @ hfe2lb2 S RO @ €
he hfe1lb1 " meis
hfe2+1)(RF//R10)
o
V2 b4, M4 v3 b6 Me® R16
My M AN
§ R13 § R14 § RF § R13 § R14 § .
Lo ]
& hfe4lb4 & hfe61b6 i i i
L' L' V1 V2 V3 1
= Cc4 PHONE

I

Vi cac gia tri tham s6 1a: f,,, = 750, k., =150, hypy =175, hy, = 50, by = 50,y =35, by =35, cAc trd
h,, =15kQ,h,, =22k, h,, =3k, h,, =180,h, =180,k , =10,h,, =10. VR1=0, Ta tinh dugc d¢ lgi ap khi khong c6

héi tiép:

Bui Trung Hiéu
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Vi

A =-L| 380,53, hé sb hdi tiép ap: T=BA =-L| [1-9,05, suy ra ap ra dinh la:
in v}_zO vL v;, =0
A, 380,53 \ . P » 4R I
y=—==—"-0379=>v, =v,4,=0.75x41.5=28,5V (Dung céac so do tin hi¢u nho d¢€ tinh nén c6 sai s6
©1-T 149,02
so voi thuc té.)
D./Khdo sdt cdc tu dién va bdng thong cﬁq maclg: o
Tu C, phai c6 gia tri lon dé tich dién tot, do tang so cat thap 1a 100Hz nén chon gia tri: C,=330uF,80V

1
(f1(Co) = )
1 27(R, +R,)C,
Tu lién lac Ci, ndi tin hiéu dién ap va tﬁng nhén tin hiéu vao, dé khong gdy méo dang tin hi¢u, ta chon Cj, ¢6 gia
tri sao cho: C, [ ! = ! =004u=0C, =4,7u,15V

" 2nf,Z, 2mx100x40k "
Tu lién lac C2 ndi tﬁng nhan tin hi€u vao va tﬁng lai: ta ciing chon c¢6 gia tri sao cho:
1 1 1

C, [ = = =2,2u=>C, =1004,10V
2nf,Z,, 27xf,R, 2xx100x720

Tu C8 ¢6 tac dung ngin DC, ndi véi trd chinh bién d6 song ra dbi xing (R13), ta chon C,=47u,10V

Tu C7 ¢6 tac dung ngin DC, & AC, n6 phai c6 gié tri sao cho khi hoat dong trong dai thong tir 100Hz dén
15kHz d6 lgi khong giam qua 3dB, nghia la :

1+ R—F \E 14
RlO

Céc tu C5, C1,C4, C3 vira lam nhiém vu ngan mach AC vira lam nhiém vu on dinh ap DC dat trén no, chon loai
tu 2.2u, 10V.

Chon tu CL va R18: 2 gia tri nay dong vai tro lam tin hi¢u ra khi ¢ tan sd cao khong bi suy giam: Khi {16,
cudn day quén loa L c6 tré khang ting, s& khién tong tr¢ ting, tin hiéu bi suy giam bién do, nguoi ta méic thém ty
CL va tré R18 nham tic dung tranh hién twong nay, tré R18=RL=8(), con CL phai chon sao cho co gia tri gin bang
ty cam cta cudn day quén loa, theo kinh nghiém, thudng 1ay gia tri tu khoang 0.1p.

Céc tu Bybass chon loai 10uF,10V.

Céc tu C; va Cpc6 tac dung tranh tu kich, ta chon cac gia tri tu nay gan bang tu Cjc cta ching, boi vdy, chon
Cc1=10pF,C=10pF,tu C.3ngoai tdc dung tranh tu kich con c6 tac dung quyet dinh tan s6 cét cao cia mach(do cac
tré Req nhin tir chan Colector cua cac Transistor Q1,Q2 co6 gia tri nho, dong thoi do ¢6 1y 161 nén gia tri tu Miller
ctia n6 khong dang ké).

Dung so dd tin hiéu nho nhu trén, ta tinh dugc Zi, cua mach nhin tir cuc Collector ciia Q3 khoang 1.7kQ). Véi

hfe _175 1 .
= i YAl =58m, f, = m: 15kHz = C,, =7n,ma C,, =(C,, +Cjc3)(1+ngq) =C,=70p
Ta c6 mach sau khi di khao sat cac thong s6 nhu sau:

RotZes (11 o907 <iak=c 470410V

Bui Trung Hiéu Trang 9 27/01/2005
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D6 an: Mach khué&ch dai cong suit Am tan OTL

R4 RS Vee
) ) _ N
100 l 22k é B
Bs 220 s 1.2k
po2dz7_5 I [ 22
— — -0 cs R13
-0 -0 R1 R5 e § Q4
g § 1u 5.6k %
Rb1 560 220k RE Q6
Q2SA1015 _ AN ] TIP29B
120K c2 I"J az | o7 VR D2
11 133k D1N4149 BD243C
Cc1 *1*60u [ 470u 4.7
Cc2 D3 R14 R16
+ i ..c R10 § 0.1
Cin 10p Q1 I'|10 33 D1N4149 100 Co
P 5
Vin S>—— F— — Al
4.7u QzsD1010 § R7 -0 330u
_— y/ D4 § R15 R17
o Ce3 R19 DIN4148 100 0.1 § Rig
Rb2 ’_{mp Q7 8
270 . v D5 BD244C
§ 4 c4 § R9 K ==NCI!
R3 =
b§ 10u 47k 10u 3.3k 0.1u
R11 ce
== 72 T 22u
0
k o~ OA’ A’
So do da thiét ké
Vo Vin \
R R A
R V2 V3
70— VOFF = 0 075
0 AMPL = 0.75 ovdc
| FREQ = 1k
=0 =0 ]

Bui Trung Hiéu Trang 11 27/01/2005
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Tt mach da co, ta s€ dung chuong trinh mé phong d¢ kiém tra cac két qua va tinh toan xem da thoa man cac yéu cau khac nhu cong suat, d6 méo dang cua tin

hi€u ra hay chua?

Trude hét kiém tra lai ché 46 DC xem thir c6 diing nhur thiét ké hay khong?

D6
2.2u

po2dz7_s '
L
=0

=0

82k

Vee
N
R12
11.2k
R13
Q4 m
PPN 36 00/ Im

4544

D2
D1N4544

D3
D1N4544

Két qué thu dugc rat tot, ding nhu thiét ké ban dau, chi sai sot & viéc chon Diode Zenner chua du dé né lam nhiém vu 6n ap. Co thé chon lai loai Zenner cung ho

v&i né nhung lam

on ap 6 6.5V.

Thuong dé phéan cuc an toan, ta chon Ic2 c6 gia tri twong ddi 1on(khoang 10mA), tuy nhién, nhu thé s& lam ting cong suat tiéu tan vo ich trén Transistor Q2, va dé
hoat dong t6t, dong nay chi can khoang gan 2mA 1a dugc, bai toan trén da dugc thiét ké maxswing. Tuong ty nhu vdy & cac Transistor Q1, Q2 ciing di chon cac gia tri
dé chiing c6 thé 1am viéc tot nhéat & 16p A, dong Ic7 cling duoc giam xudng khoang 30mA, bai toan trén duge phan cuc & ché do DC mot cach tbt nhat sao cho cac
cong suat tiéu tan vo ich 1a nho nhét c6 thé, ta s& thy diéu d6 khi khao sat tin hiéu AC va cong suat phan bd trén mach.

Bui Trung Hiéu Trang 12 27/01/2005



Kiém tra ché dp AC ciia tang nhén tin hiéu vao:
10mA

THIET KE MACH KHUECH PAI CONG SUAT AM TAN OTL
SMA T N(740.7220,196.6870) . PN TN e NN
N S \\\ /, N 1/ \\ ) N P
o \E\ \{7/// . o Py \\\ )/z/, ~ (4. 2403m‘5.4ﬁ§5}31)//,/,
o IC(Q1)
5.0V
PN =N PN TN e,
A N e AN .(4.2498m,1.5080) ™
2.5V / a /(1.7528m,4.6Q72) . / g Y
~ -~ - —” S~
ov
o V(Q1:c,Ql:e)
1.0V
4///‘ \\\ ’/// \\\\ //// \\\ _// \\ //// \\\\
/ N A N \
SEL>> \k\’ ',/ \\\“/@/ \;\\_/’/ \\\_/// \\\"//
-1.0v
o V(Vini+)
v
e . . e (4.2368m,-2.3999) ..
e N e o d \.E\ /,,/ S e A
20V e {734.7220,-753.451m) S o e
-40V T T T T T T T T T
Os 0.5ms 1.0ms 1.5ms 2.0ms 2.5ms 3.0ms 3.5ms 4.0ms 4.5ms 5.0ms
o V(R1:1,R1:2)
Time
Kiém tra AC cua ting lai: (03)
4.0mA P ya = /\3 —
, ’ \\‘_ ‘// G \\\ / / \\_\ ) // '\\_ s / \\.E
2.0mA -1 \'11\ r \\\ P Iy g . o e
\\_//" "‘&_/‘/ . \_,Z/ *\v - . . v//’
0A T T T T
Os 0.5ms 1.6ms 2.6ms 3.5ms 4.5ms
o 1IC(Q3)
Time
2.0mA —t
‘ . . .
1.0mA B \ A Phan tich IC(Q3) de tim cac hai hoa tan
oA 11— T | | | | |
OHz 2KHz 4KHz 6KHz 8KHz 10KHz 12KHz 14KHz
o IC(Q3)
Frequency
100V
__(786:722u,66221) o (4.2488m,128.104m
50V 7¥ /;(, \\\\ /// \\\\ /// v\\ ) e \\\ ) pd .
1\\\ /,/ \\ // \\ // \\ /7 b\\ p /
ov S e - I ] =
Os 0.5ms 1.5ms 2.5ms 3.5ms 4.5ms
v V(Q3:.c,Q3:e)
Time
30V f\
20V | Phan tich V(Q3:c,Q3:e) de tim cac hai hoa tan
SEL>> || | |
ov \ |
OHz 2KHz 4KHz 6KHz 8KHz 10KHz 12KHz
+  V(Q3:c,Q3:e)
Frequency

Bui Trung Hiéu

Nhin th'?iy tin hiéu c6 xuét hién cac hai hoa tan tai céc tan sd 2kHz,3kHz (ta dang khéo sat bai toan ra bién do

16n nhat) vi thé s& phai kiém tra lai diéu kién hé s6 méo phi tuyén c6 thoan min hay khong(é tang ra)
Trang 13
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300uA
55 0uA _?f"_\\\\ )2(//"—‘\\\ . /'/‘ \\\ /'_,//\\ /// \\u
o S~ S~y — SR~ ~—
SEL>>
200un 1 1 I I 1 1 I 1 1
0s 0.5ms 1.0ms 1.5ms 2.0ms 2.5ms 3.0ms 3.5ms 4.0ms 4.5ms
> IE(QZ)
Time
300uA -
ZOOUA'é? Phan tich Fourier cua IE(Q2)
100uA |
0A " = T T T T T T T
OHz 2KHz 4KHz 6KHz 8KHz 10KHz 12KHz 14KHz
o IE(Q2)
Frequency
2 . UV /f—-\:p\ /, -—-\\ //-\\El “ \
/, \ /, \ .\\ | f \\ e S
1.0V / N . / N\ / AN /
\ . \, / 'y y . y
S h U/ w__ S~ g s
Ov I I I I T T I T I
Os 0.5ms 1.0ms 1.5ms 2.0ms 2.5ms 3.0ms 3.5ms 4.0ms 4.5ms
o V(Q2:e,Q2:c)
Time
3.8V
2.5V Phan tich Fourier cua V(Q2:e,Q2:c)
1.3V ‘
OV \& I T T T T T T
0Hz 2KHz 4KHz 6KHz B8KHz 10KHz 12KHz 14KHz
o V(Q2:e,Q2:C)
Frequency

Khdo sdt ché do AC ciia tang khuéch dai cong suit (ting diy kéo):

Ta c6 thé thay két qua phan tich phd cta Ic xuat hién cac hai dang ké, do tin hiéu nay c6 dang chinh luu ban ki. Khi

phan tich phd cho ap ra trén tai, ta s& tinh duge d6 méo dang theo cong thirc:
\/Af + A .+ A
o) =

7/("/) = ~x100%
AO r
Dua vao bang ¢ hinh phéan tich hé s6 hai cia tin hi€u ap ra, ta 1ap lai nhu sau (don vi mac dinh 1a mV)
Ai(V) | Ax(mV) | As(mV) | Ay As Ag A7 | Ag | Ao | Ao | Al | A | Az | Ais | Ass
32.737 | 260.430 | 465.176 | 56.374 | 97.696 | 12.059 | 15 | 15.74| 26 | 155 | 7.7 | 13 | 155 | 10 | 5.8
VA + 4+ 4] R S NNV
= }/(%) = x100% = 1,9% so v&i yéu cau thiét ké (1%) thi khong thoa man, tuy nhién vdi cac tan

s6 khéc tan sé trung tim(798Hz), d6 méo dang tin hiéu s& x4p xi 1%. Vi du khi tin sb 13 SkHz. Chi c6 hai rit bé &

tan s6 10kHz va 15 kHz, con cac hai ¢ tan sb 1on hon hau nhu 1a bang 0.
Ta s€ kiém tra lai mot sO truong hop & sau.
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8.0Aa
(4.2368m,4.0201)\
a.0n{ _ - . _, S
/.’ \. ‘."‘. \\\ ‘f ..\ ? \ Ii,- "'.\.
/ ¥ i 4 ki ‘ | I-'r \
/ | ."\ / \ i |
J'II \u 7 ¥ / \ / \ a‘ "'.
SEL>> / i1 J \ ] \
i \ f / i / ' / \
0OA Y T \I T ; T l\l fl ¥
Os 0.5ms 1.0ms 1.5ms 2.0ms 2.5ms 3.0ms 3.5ms 4.0ms 4.5ms
v IE(QT)
Time
2.0A
] il - . "
1.0A- \ Phan tich Fourier de tim cac hai hoa tan
i
| |
i \
|
| TI | A
0A f——~ = - r 2 T T ; T T
OHz 2KHz 4KHz cKHz 8KHz 10KHz 12KHz 14KHz 16KHz 18KHz
o IE(Q7)
Frequency
(0F:% . . ‘ ;
\ / \ / \ / \
l\l f l'-,\ .’I II\. f ‘.II
/ \ / f | \
\'\ a"l I\ [ x' J'III \ ’X \
\\ ,."‘ \‘ .-"II \\ f” ‘\\ ;" |
'\ / X ,f"’ N/ Voo \
-4.0A 2\1,_:"} \rk_,-"’ o N4 \_/
(744.722u,-4.1702)
- 8 - OA T T T | I T T T T
Os O.bms 1.0ms 1.5ms 2.0ms 2.bms 3.0ms 3.5ms 4.0ms 4.5ms
» IE(Q6)
Time
3.0A
2.0A y . . .
N Phan tich Fourier de tim cac hai hoa tan

1.0@3—?|| 'l\ “

If II‘
on '|__JEL ‘fll VA .

T T T T T 1 T T T
OHz 2KHz 4KHz 6KHzZ 8KHz 10KHz 12KHz 14KHz 16KHz 18KHz
o IE(Q6)
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40V
//—\\ /,/_\,\ y - \\ Vd -\\._\ Ve \x
/N /N /h /N /Y
/ \ A \ / i\ / \ / \
/o Fo /N
f ‘\\ / \\ \\ / \\\
0V - / \ / \ / \ / \ / \
i / \ / O / / o /
\ B \ / \ & \ i ! ﬁ
\ / \ / \ / \ / \ ]
\ /// \\ / Y / \\ / \\ /’/
\ / \/ \
k/ \S-/ \v, \B’ Y, \J
_4OV I I I T T T I I I
Os 0.5mg 1.0me 1.b5ms 2.0ms 2.5ms 3.0ms 3.5ms 4.0me 4.5me
o V(RL:1)
Time
5.0A
//T7 45.722u, ?/ FJ\ZB 4) \\7 ~ ~
A Foo /¥ 7o /X
l’ \\ / \ f’ \ / \'\ r/ \
/ \\ /,/ \ // \\ / \ / \\\
/ \\ / \ / \ / \\ /
0A - / \ / \ / \ /' (4.2378m,-4.0292)
X 7 \\ / &\ y \ / A 7/
\\ ﬂ/ \\\ // \\ // \\ / \ ’ /
\ 1 \\ / ‘\ / \ / \ f //
SEL>> = = e S
-5.0A I I I I I I I | T
Os 0.5ms 1.0ms 1.5ms 2.0ms 2.5ms 3.0ms 3.5ms 4.0ms 4.5ms
v I (RL)
Time
49v
i Gia tri cac hé so6 cda hai hoa tan
10V 4
(1.0000K,32.737)
(2.0000K, £60. 430m) (9,0000K,26.003m)
i (3.0000K, 465.176m)  (10,000K,15.469m)
1.0vd (4.0000K, 26, 374m| (11.000K,7.7316m)
i (5 .0000K,97.696m) (12.000K,13.28 1m)
| t
h (6.0000K, 12. 055m| (13.000K, 15. 497m)
(7.0000E, 15.008m) (14.000K,9.c44m)
100wV - |
| (8.0000K,15.74Zm) (15.000K,5.8358m)
Nd
__/ | ﬁ
~ \
10mV - L\M/ﬂ b | |
if lL‘\\l | H h&kfﬁ\m
I
tfﬁiJLﬁ“x}
2. 1lmv T T T T 1 T 1
0.03KHz Z.00KHz 4.00KHz 6.00KHz &8.00KHz 10.00kHz 1Z.00EHz 14.00KH=z
Bui Trung Hiéu Trang 16 27/01/2005



THIET KE MACH KHUECH PAI CONG SUAT AM TAN OTL

Kiém tra dap wng bang thong ciua mach:

1007 Cho tin hi¢u ap vao cé
bién d6 0,75V, tan so thay
o coe. 2o i (7943285, 33. 5580 doi tir 10Hz dén 100kHz, ta
(93.538,23. 562) {15.272K,23.282) P U S
~ — — A c6 dap ung tan so cua tin
= B hiéu ra:
/ Bai toan da thiét ké duoc
107 - thoa man cac yéu cau cua dé
e bai, tan so cdt cao va thap
Low Freq = 93, 598H= du h n X B h.;
High Freq = 15,Z72kHz ung nhu yCu cau cua thict
Center Freg = 7594.328Hz ke.
1.0V
100wW T T T T T T T
10Hz 2 0Hz 100Hz  300Hz  1.0EHz 3.0KHz  10KHs  S0FHz 100EHz
o VIRL: 1)
Freoquency

Kiém tra hiéu suat cua mach ciing nhw cong sudat cua _mach:

Ta kiém tra cong sudt va hi€u suat cia mach ¢ cac tan so cat va tan so trung tdm:

Truede tién, tai tan sé cdt thap: (100Hz)
Dang song ra:

100V
4592m 24 643)
(41.471m -24.15
oV -
4692m.24 643) (41.471m,-24.15
SEL==
-100V | T T T T
Os ams 18ms 25ms Jams 45ms
o V(RL1)
Time

|
(526, 009,26, TF0)

BOW—I

2064

10+

Céng suit phin bé trung binh trén tai theo théi gian

T T T T T T T T
o= 0.ls 0.2s 0.3g 0.4z 0.5z 0.6z 0.7z 0.

o g @ (RL) b

as

Time

36,77

Hiéu suét cua mach: (%) = £ 100% =

tin hi¢u bi suy giam 3dB)

Bui Trung Hiéu

T
0.9z 1.08

o0

& 0k~

4 0L~

Z 0k

! ‘r l||"lqlllr|||l. ||I' ARMAAAR RS A

WER. 28 ET . A50)

Céng sudt cung cdp cida ngudn DC

. . =
0s 0.1l=s 0. 2z
o ADs mveg (W WL g

Trang 17

T T
0.2s 0.4=

T T
0.5= 0.€x n.7= 0.2s 0.9z 1.0z

Times

x100% = 54% (Nho6 hon so voi yéu cau, tuy nhién ta dang xét voi
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Tai tdan so cat cao: (15kHz)

407
I391.?,23.2953
I i i
A IP |I II"'|I III"III I| \ IFII III | Ill |II || \ I|"'II IIl"'lII IIl"|I II'"|
|1 | | {1 | | I | | | | I |1 | l |
{1 [ [ 1 I |1 | | | l {1 | | | { |
| | | I |
LYY | 11 | |
f | f | | | | { | [ | | | { f { J f | f
AN AN RN AR AN AR RN AN
|
" || I| |I . | || |I | || | ] || |I I| || R I| |I
' | | | || L[ 1]
L | | | [ | | | [ | | ||
| | I || [ ] | [ { ||
L . | I N O | | | |
1 A O T O A Y I S N A Y |
| I |
Ll | | [ O (] | | I
—20V I| I \ 'I \f I' f I| II l |I || \ || \ II \f I' I \f
\ | \ \ Y, V L v v W T W Vv
Ly —4{3ES.EF3u,-Z3_2E8)
Dang song tin hiéu ra, bién dé giam 3dB
—20% T T T T T T T
0= 1000s Z00uas 2F000s 4000= E0duas &00u= 700us 200us
o ViBL:1)
Time
ST SO0
(6. 0573w, 66. 413}
407 (4.47170,34.864) N\\”}ﬁ\%ﬂ‘r-
0T
20T+
400
zow
E 10T
10+
Biéu dién céng sudt tin hiéu ra phan bé theo thoi gian ) o . .
Cényg suat cua nguén DC cung cap cho mach
onr T T T T T T T T T T T T T T T T T T
o= Ims Ems Sms dms Em= Ems s Sms Sm=  10ms as lms= Fms Sms dms Ems= Ems s Sms Sms  10ms

o Aerg (W(RL) )

Hiéu suat ctia mach: 1(%) =

P

cc

Tai tan s6 trung tam(1kHz)

£ 1009, = 24064
P 66,419

b

o Abs (Awg (W{VL) 1)

x100% =51,3%.

Hiéu suat ciia mach:

1(%) =L x100% = 7989
P 92,286

cc 4

Dang song tin hiéu ra & 1kHz hau nhu
dbi xtmg qua goc toa do véi bién do6 dinh 1én
t61 32V, diéu nay c6 duoc do cac tang duoc
phan cuc t6t va dbi xtng.
Néu mach lép ngoai thuc té, da phén cuc t6t
nhung chua ra duoc ddi ximg, ¢ thé chinh
gia tri tu C8, tu C8 s& hoi tiép tin hiéu vé &
ché 46 AC, va chinh bién d¢ 2 dinh dwoc dbi

x100% =72,7%

Cong suat ra cia mach rat tot. Hiéu suat thoa

mén yéu cau thiét ké(>65%).

3057
[4.'?538:1'!.-32.153]
I n y N .
|II I Ml |'In|' 'I{II f\ |'ﬁ|' N \ |'h'|
[ I | | | f 1 |
[ I | [ | | I |
zoirq | || || || f || || || || { || || | || || | I| | | |I
| | [ I | | .
| I | | || | |
| | | | | | |
. | RN |
EEEEEEEEEEEE L]
| |
TH | | o | | | | || | ! | ,
| || L ] || C BER L xtmg hon.
IR N
IRIRTRIRIR | i |
ol || BRI || | R || ||
| [ || | | I
| | [ f | | [
| f | | | ] | Ny ' | | | L
W '.,.'I \ II_.II IIJ Ilrll Ilbll |U| IlhII IUI
[5.2218m,~2E_265)
- 30 T T T T T T T T T
0= Im= Zm= 2m= k- H Sm= Em= Tm= e Fm=  Llm=
o V(BL: 1)
T irn=
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somr

120

(EZ.Z8%m ,67.083)

£ 01T+

1007+

S0

(BE. 088w, 92 . Z2E5)

"' 'U~nr'J'J".'uw-m\wwww

4 0T &0
40T

Z 01T
20T~

Cong suat trung binh phan bo trén tai theo thoi gian ©éng sujt trung binh do nguén DC cung cp
o T T T T T T T T T 0w T T T T T T T T T
Os 10ms Z0ms Zims 4ims Eilms Elms Toms S0ms Sims 0= 10m= Zims 20m= 40m= Sim= E0ms s S0ms S0m=
o Awg (W{RL))

Khdo sat tong quat sy bien thién cia cong sudt va hiéu suat theo tan so trong ddi tan hoat dong cia mach: nhan xét

O Abs{larg WVl
3 r

théy réng khi tan s6 thay déi, cong sudt va hiéu suit cia mach cling bi thay ddi theo, cong suét tai ra cuc dai tai

f=1100Hz 1a 66.819W (Pang khao st tai thoi diém 9ms) v6i hiéu sudt cuc dai 1a 71.482% tai tan s 1600Hz.

1aa

0+
(1. 1000K, 66.619)
04

— Tm—

50

100.000,20.256) E15-000K_r§3._2_59]

—

20

Burong cong biéu dién cong sudt ra tai theo tan s6 bién
thién trong khoang tr 100Hz dén 15000Hz

(1.6000K, 714, &332m)

(15 000K, 511.747m). LY

[(100.000, 4232 . 756m)
—

Burmg cong bidu dién higu suét clia mach bién thién theo

tan sé trong dai tan tir 100Hz dén 15kHz

1a

100

T
200 1.0K

O YacX (awg(W(EL]) ), 10m)

T
I.0K

T
10K 0K

100.0

200K o TatX (avg(W

T T T T
200.0 100K 2. 00K 10.0K
(RL) )/ abs (aeg(W(TE)) ), 10m)

Tf

Khdo sat hé so méo dang cua tin hiéu ra trong ddi tan hoat dong cua mach voi mot so tan so:

Tai tan s6 100Hz: (Lay 20 hai)
FOURIER COMPONENTS OF TRANSIENT RESPONSE V(N15586)

DC COMPONENT

HARMONIC  FREQUENCY
NO (HZ)
1 1.000E+02
2 2.000E+02
3 3.000E+02
4 4.000E+02
5 5.000E+02
6 6.000E+02
7 7.000E+02
8 8.000E+02
9 9.000E+02
10 1.000E+03
11 1.100E+03
12 1.200E+03
13 1.300E+03
14 1.400E+03
15 1.500E+03
16 1.600E+03
17 1.700E+03
18 1.800E+03
19 1.900E+03
20 2.000E+03
TOTAL

-1.235461E-03

FOURIER
COMPONENT

2.446E+01
7.577E-02
1.934E-01
6.602E-03
9.229E-03
4.930E-03
6.054E-03
3.659E-03
4.848E-03
3.156E-03
2.930E-03
2.141E-03
9.966E-04
1.972E-03
2.167E-03
2.529E-03
3.234E-03
3.064E-03
3.453E-03
2.860E-03

HARMONIC DISTORTION

Bui Trung Hiéu

NORMALIZED
COMPONENT

1.000E+0Q0
3.098E-03
7.210E-03
2.699E-04
3.774E-04
2.016E-04
2.475E-04
1.496E-04
1.982E-04
1.291E-04
1.198E-04
8.752E-05
4.075E-05
8.064E-05
8.859E-05
1.034E-04
1.322E-04
1.253E-04
1.412E-04
1.169E-04

8.524763E-

PHASE
(DEG)

-1.467E+02
-1.349E+02
-1.277E+02

1.520E+01

1.127E+02
-1.237E+02
-9.672E+01
-8.434E+01
-6.705E+01
-6.816E+01
-4.283E+01
-7.023E+01
-7.199E+01
-9.438E+01
-1.174E+02
-9.823E+01
-1.028E+02
-9.090E+01
-8.167E+01
-8.147E+01

01 PERCENT

Trang 19

NORMATT ZED
PHASE (DEG)

.000E+00
.584E+02
.122E+02
.019E+02
.460E+02
.563E+02
.299E+02
.089E+03
.253E+03
.398E+03
.570E+03
.620E+03
.835E+03
.959E+03
.083E+03
.248E+03
.391E+03
.549E+03
.705E+03
.852E+03
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THIET KE MACH KHUECH PAI CONG SUAT AM TAN OTL

Tai tan sé 15000Hz: (Ldy 20 hai):
FOURIER COMPONENTS OF TRANSIENT RESPONSE V(N15586)

DC COMPONENT = -7.316953E-02
HARMONIC FREQUENCY FOURIER NORMALIZED PHASE NCRMALIZED
NO (HZ) COMPONENT COMPONENT (DEG) PHASE (DEG)
1 1.500E+04 2.359E+01 1.000E+00 1.353E+02 0.000E+00
2 3.000E+04 2.045E-01 8.672E-03 7.371E4+01 -1.969E+02
3 4.500E+04 4.398E-02 1.865E-03 7.373E4+01 -3.322E+02
4 6.000E+04 1.141E-02 4.837E-04 -1.73%E+02 -7.151E+02
5 7.500E+04 1.809E-02 7.670E-04 -1.474E+02 -8.239E+02
6 9.000E+04 4.779E-03 2.026E-04 -2.866E+01 -8.405E+02
7 1.050E+0Q5 5.655E-03 2.397E-04 1.175E+02 -8.297E+02
8 1.200E+05 1.309E-03 5.550E-05 1.240E+02 -9.585E+02
9 1.350E+05 1.485E-03 6.298E-05 1.552E+02 -1.063E+03
10 1.500E+05 1.675E-03 7.100E-05 5.073E+01 -1.302E+03
e 1.650E+05 3.795E-03 1.609E-04 1.085E+02 -1.380E+03
12 1.800E+0Q05 1.439E-03 6.102E-05 -2.385E+01 -1.648E+03
13 1.950E+05 3.338E-03 1.415E-04 4.290E+01 -1.716E+03
14 2.100E+05 7.883E-04 3.342E-05 -1.098E+02 -2.004E+03
iJi5: 2.250E+05 1.233E-03 5.228E-05 -6.210E+01 -2.092E+03
16 2.400E+05 9.091E-04 3.854E-05 -1.429E+02 -2.308E+03
17 2.550E+05 2.330E-03 9.880E-05 1.119E+02 -2.188E+03
18 2.700E+05 2.060E-03 8.732E-05 -1.693E+02 -2.605E+03
19 2.850E+05 4.231E-03 1.794E-04 2.179E+01 -2.549E+03
20 3.000E+05 4.576E-03 1.940E-04 1.475E+02 -2.559E+03
TOTAL HARMONIC DISTORTION = 8.930112E-01 PERCENT

Ta c6 thé bi€u dién su bién thi€n d0 méo dang ctia song ra bang do thi sau:

2

Di¥ liéu nhép vao

X4p xi bang spline

shape-preserving

—
=2

TOTAL HARMONIC DISTORTION(%)
S N

08 | | | | | | |
2000 4000 6000 8000 10000 12000 14000

Frequency(Hz)

Két ludn: Trong dai tan khao sat, tin hiéu ra bi méo nhiéu nhat xung quanh tan sb 1800Hz, tuy nhién, hé s6 méo phi
tuyén rat bé (<2%)
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THIET KE MACH KHUECH PAI CONG SUAT AM TAN OTL
Chon thong so cong suat trung binh cho tro, kiem tra gia tri cong sudt cua cdac phan tw trong mach::
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’ 805 SuWi » 131 4mW| N v
100 22k
, D6 c5
2.2u
po2§z7'5 T
=0 =0 ; R Q4
- 5
Rb1 [ a6
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Céc thong s hién trén hinh chi 1a cong suat DC, con cong suat trung binh ciia timg phan tir ting khuéch dai cong suat da dugc khao sat & phan trudc, ta khong khao
st lai. Co thé chon tré theo cong Suat trung binh nhu trén hinh. Hau nhu loai ¢6 cong suat 0.25W la sur dung dugc cho tat ca cac trd can co.
Kiém tra lai cong sudt trung binh trén Transistor Q4: 270mW, Q5: 300mW, Q6: 12W, Q7: 11W, ta da chon cac Transistor thoia min nhiing yéu cau trén.
Kiém tra Zin: Ta c6 thé do dong i, =19.112uA, suy ra tré vao xap xi 40k(392420).
Tin hi¢u ap vao va ap ra cung pha voi nhau.
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THIET KE MACH KHUECH PAI CONG SUAT AM TAN OTL
Kiém tra on dinh nhigt:

Khi nhiét 46 tang, Vsat tang, dong thoi ap o diém giita cla tang day kéo bi sai Iéch so voi thiét ke boi vay, gay
ra méo dang tin hi¢u ra (bi xén dau) de khic phuc tinh trang nay, ta co thé méc thém nhiét dién tro n01 tiép voi RF
va R10 dé ting dong DC qua trd hdi tiép nhung van giir duoc d6 loi AC, sao cho ap ¢ diém giira ciia ting day kéo
van giir sat 35V.

Ta khao sat truong hop khi chua dung cac nhiét trd, khi nhiét d6 thay ddi, ta co cac so dd sau:

** Profile: "SCHEMATICl-Nhietdo" [ E:\Project\Files\designed-SCHEMATICl-Nhietd...
Date/Time run: 01/27/05 07:23:00 Temperature: 27.0, 50.0, 70.0, 100.0
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Kiém tra dp gg vzd cong suiit trung binh ra tii khi nhiét dé thay doi:
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C6 tham khao bang Datasheet cua cac hang Siemen, Mospec, Motorola, Toshiba, Hitachi, Micro Commercial
Components, Thomson, FairChild, Boca Semiconductor corp., ON., ST, Power Innovations trong trang web:
www.alldatasheet.com

Dung chuong trinh Orcad 9.2 dé kiém tra mach, cac thong s6 cua linh kién c6 dugc trong Library ctia PSPICE.

Mt s6 hinh dugc vé bﬁng chuong trinh MATLAB 7.0 (The MathWorks, Inc.)

Bai tap nay da dugc upload 1én mang Internet tai dia chi: www.buitrunghieu.edu.tf.

AlL rights reserved 7717' Bui Trung #Hiew.
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