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NOI DUNG YEU CAU

A. Sé liéu ban diu :

1.Céng suit ra
2.Tré khang tai
3.Pién ap vao
4.Dai tan
5.Hiéu suat

6.Hé s6 méo phi tuyén :

7.Tré khang vao

B.Nhiém vu thiét ké :

P.,=300............. W
RL= 8 .............. Q
Vin=075....0000000 \%
finin © fmax = 100 : 18000 .Hz
n>65.............. %
y=10% — 7:+=05..%
Zi,=50000.......... Q

1.Nghién citu 1y thuyét mach khué&ch dai cong sui't Am tan 16p B

2. Tinh toan dya vao trén mach miu cho kém theo . K&t qua tinh
toan phai dap @ng dudc cidc yéu cau ban diau va linh kién phai
phit hgp véi linh kién chuén .

3. Trinh bay d6 4n biing chit ddnh may trén gidy A4 .
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THIET KE BO KHUECH DAI CONG SUAT AM TAN

NOI DUNG TRINH BAY
Phan I:

Nghién cttu 1y thuy&t mach khuéch dai cong suit Am tin diy kéo 16p B
A. Bo khuéch dai cong sud't Am tan day kéo 16p B dung bién ap.
B. Bo khuéch dai cong suit Am tan day kéo 16p B dung
Transistor bd phu .

Phan II:

Thié't k€ bd khuéch dai cong suit Am tAn ddy kéo BTL=20CL.c6 mach bd
chinh nhiét .

A. Thiét k& mach.

B. Ki€m tra két qua biing Iy thuyét .

C. Datasheet cia cua transistor st dung.

D. Kiém tra két qua biing chuong trinh mé phong OrCAD.
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THIET KE BO KHUECH DAI CONG SUAT AM TAN

Phan I:
Nghién citu Iy thuyét mach khué&ch dai cong suidt 4m tan day kéo
16p B
+ A.B6 khuéch dai cong suit Am tan day kéo dung bié€n 4p.

*Nguyén ly hoat dong :
+61/2T>0,gié’1 st Ty tat : ig; =0 >ic; =0, To,dan : ig; >0 — i, >0
+01/2T <0, T, tdt :ipy=0 —icy =0, Ty din : ig; >0 — icy >0.
Nhu vay 6 1/ 2 T nay T, tat T,din thi é 1/ 2 T kia T; dan T, tit .
Dbng 6’ tﬁl la: iL = N.(iCI—icz).

Ta c6 dang song ij, iy, ip2, ic1 , ic2, ip ¢
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*Nhan xét : Ta thay dang séng ngd ra bi méo xuyén tam.Dé 1a do
dién 4p 16p ti€p gidp emitter_ base Vg = 0 khi khong ¢6 tin hi¢u vao.
P& khic phuc hién tugng nay ta can phan cuc cho 16p tiép giap
emitter_ base gan ngudng din ,tifc 1a Vg = 0.7V .Khi d6 ta c6 mach
hoat dong & ché& do 16p AB gan B thay vi I6p B.

C
1:1§ R T, % N:1
ANV
&) § W iifec R
2 =
' 11 LG 0 g Nl =
=, | = ﬁTl | E

I.X4c dinh dudng tai :

B4i vi mdi transistor hoat dong trong mét cdu hinh doi xitng va chi
mét 1/2 chu ky nén chiing ta chi cin nghién cifu hoat dong mot
transistor . Xét T, nhu hinh vé :

+DCLL la mét dudng thang ding vcg
Veeva ACLL ¢6 do doc la :

de __ 1 fez pepL
VCE RL Ic :LQ
nhu hinh vé : R
CLL
V
Trang 6 httjp - . cE
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THIET KE BO KHUECH DAI CONG SUAT AM TAN

I1.Tinh todn céng suit:
Gia st tin hiéu la hinh sin i; = I;,.sineot

— VCC

Gia tri maximum cuia ca icyva ic; 12 : lem = R
L

*Cong sudt nguon cung cdp :

ICC

/lcz o la lc2 /|c1

cm_ X

T2 Tt

Time

Pec =Vee (le Tf e, (t)+ic, (t) [dt

-T/2
T hinh vé ta ¢ [ic, (t)+ic, (t)]la dong chinh luu toan Ki nén gia tri
trung binh biing 2/n 14n gi4 tri dinh .Do dé

) T le@ricok=(2). ®

-T/2

Khi d6 cong suit nguén cung cap la :

Pec = [ 2 Vet @

T
gia tri dinh la :

2 Vv 2V,..2
P — | = V CCI — CC' 3
CC max (ﬂ'j cC RL 7Z'RL ( )

*Cong sudt truyén dén tdi :

Po= V0 R=VNPR = V20 PR @)

gia tri dinh la:
P — V(202
L max 2 R 'L

(3)

*Cong sudt tieu tdn trong collector:
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Tong cong suit tiéu tan trong collector ctia 2 transistor T va T :
2R =R —R
thay (2) va (4) vao :
2 ,
2PC :[;)Vcclcm_%'lcmz'RL (6)

gia tri maximum Pcp,, dugc tim bing cach 18y vi phan Pc theo I, rdi
cho biing 0:

dP 2 .
z[dl : j:(;jvcc SR =0 (T)

dong collector ma tai dé ti€u tan collector maximum la :

I, = (3JV& (8)

T R,

ké&t hgp (6) va (8), tiéu tan collector maximum 12 :

2= (2o (23 325 ] -Z) ()

khi dé cong sui't tiéu tan trong mdi collector 12 :

1 V..’ V..>
P = | — || =~ | = 0.1 cc—| (10
cme (ﬂ.zj ( RLj (R'L] ( )

*Hiéeu sudt:

) e

n ,
Pec (zjvcc ., 4 Vee /R,
V4

B&i vi dong collector maximum cé thé dat dugc 1a Vco/Ry, ,nén hiéu
sudt maximum c6 thé dat dugc .y = 1/4 =78.5% — day la vu di€m
16n nhat ciia mach khué&ch dai ddy kéo 16p B.

*Heé s6 phdm chdt :

Pewar Veo /7R 2 1

P, V..'/2R, 1z’ 5
Do dé né&u Py, = 25W thi méi collector chi phai tiéu tdn SW.Trong
khi né€u hoat dong ¢ ch& do 16p A thi transistor phai c6 kha ning tiéu
tan S0W.
Mét vu di€m khdc 6 ch& @6 16p B 1a dong qua ngudn bing 0 khi khong
¢6 tin hiéu trong khi & ch& do 16p A dong nay biing dong toan tai.
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THIET KE BO KHUECH DAI CONG SUAT AM TAN

*Cong sudt nguon cung cdp , cong sudt tdi , tiéu tdan collector va hiéu
sudt duoc vé nhu sau :

4| Pn 78.5%
n
2. Vcc2
~ N°R | b
cC
l. V(:c2
2N2R, | [T
P
l VCC2 |
— |
7 N°.R. | Pc I L.
2_ Vee Vee
7 N°R, N2.R,

+ B.B6 khué&ch dai cong suit 4m tin diy kéo 16p B ding
Transistor b phu :

e Nhugc di€m ctia mach khué&ch dai cong suit 4m tan ddy kéo dung
bi€n 4p ra la gia thanh cao va cong kénh. Vi vay, déi véi cdc bo
khué'ch dai cong sui't 4m tan c6 cong suat khong 16n 1dm, ngudi ta
thuong ding bé khué&ch dai cong suat Am tan khong bién 4p ra diung
Transistor bd phu.

e Ciap Transistor bé phu 13 hai Transistor khiac cyc tinh din dién
NPN va PNP nhung cé cdc tham so gan giong nhau.
a) B¢ khuéch dai cong sudt am tin ddy kéo OTL :
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* Nguyén ly hoat dong :
+ lT >0 > Q;din :icy# 0; Q; tit : icy = 05 iy nap cho tu C, dén

gia trl € (C, dugc chon kha 16n).
+ ET <0 >Q tit :ic; = 0; Q, dan : ic; # 0 do tu C. phong dién

qua Q..

+ Trong c4 hai mita chu ky dong ic; va ic, chay ngugc chiéu nhau
trén tai Ry nén ta ¢6 iy, = icy — ic; va iy, ¢6 dang séng sine. Do Q; ¢6 cac
tham s6 nhu Q; nén Icmi = Icm: .

* Hai diode D; va D, tao phan cuc va dn dinh nhiét dé cho Q; va
Q: . Rg R, ciing d€ ting do On dinh nhiét do cho Q;, Q2. Q;, Q; mic
theo ki€u collector chung (mach phat theo) d& phdi hgp tré khang véi
tai Ry, (thudng c6 gia tri 4Q hoidc 8Q).

* Tan so cat thap phu thudc vao C. duge tinh nhu sau :

£,(C,) = ! (Hz) (1)
27(R, +Re)C,

* Do ¢6 Rg nén dong tai dinh 1a :

Vp - VLm (2)
Re+R. Rg+R,

IpL =Iim=

* (J diéu kién tin hiéu cu'c dai (max-swing) ta cé :
VCC

V
I B N b X V —_CC
HMaa (R +R|) @) (i, 2 )

* (Gi4 tri trung binh ctia dong cung capla :
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THIET KE BO KHUECH DAI CONG SUAT AM TAN

Vv

Ig=Isrp=——— (3

w=lsm = — 02 3

_ Ve

" 27(Rg +R,)
* Cong suit cung cAp mét chiéu trén tai :

VeeVp  _ VeeVin
7(Re +R)  7(Rg +Ry)
=~ 27(Rg +R,)
* Cong suiat AC trung binh dugc phin phdi trén taila :

(3)

Khi max-swing ta c¢6 : |

4)

Pcc=Ps=Vce. Ists =

Khi max-swing ta c6 : P,

1 1 V2R,
Po==12R ==12R =—"2—_ (5
2 pL-"ML 7 Lm-" M Z(RE +R|_)2
. . . 1 V&R, ,
Khi max-swingtaco: P =—.—=—— (5
max 8 (RE +RL)
;s s \Y
* Hiéu suit cua mach :n = P -z Re — (6)
Khi max-swing ta c¢6 : V, = Vee NéN Mumax = —. R (6°)
2 4 R +R,

Néu Rg = 0 ta €6 : Nmax = % =0,785=78,5 % (6%)

Vay d6i véi bo khué&ch dai cong suidt Am tan ddy kéo 16p B thi
N <78,5% . Khi mach lam viéc ¢ ch& @0 AB @€ giAm méo phi tuyé&n thi
N =60+70 %.
* Cong sudt tiéu tan trén collector : Pc = Pcc - P, (7)
P. =Pcc (7) khiPp=0

* Uu di€m cta mach OTL : ti€t kiém do chi dung mot ngudn cung

A, cap.
1 * Khuyét diém :
Aot ﬁ _ Méo tan so thap do tu Cc giy ra
(do C. khong thé tién t6i =)
\ _ Méo phi tuyé&n 16n do 2 tang Q;, Q,
o 5~ khong that ddi xing (do V¢ khong phai
>

’ N ~ d t{ V
liic nao ciing ding bang % .

_ Bang thong bi co hep do tu C. (D <D’).
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P& khic phuc nhitng khuyé&t di€m trén ta dung bo khué&ch dai cong
sudt Am tan day kéo ki€u OCL (khéong cé6 tu C¢).
b) B¢ khuéch dai cong sudt am tin ddy kéo OCL :

Mach OCL chi khac mach OTL & chd khéng c6 tu ra Cc nén
khong c6 cic khuyét di€ém nhu mach OTL, nhung lai phii can dén
hai ngudn cung cap +Vcc va —=Vee. Nguyén 1y hoat dong , dang séng
va tdc dung cda cac linh kién nhu D;, D,, Rg;, Rg; déu giong mach
OTL. Céc cong thic (2), (3), (4), (5), (6) déu ding , chi khic 1a & ch&
d9 max-swing thi V,,, = Vcc, né€n cac cong thic (2°), (3°), (4°),(5°),

(6’) s€ c6 dang nhu sau :

i | d57 02 Rel
cz 9] RL
|| P\
V
=1 — CC 25
meax meax RE + RL ( )
V
| =l =——— (3
STB ax TBoax ”(RE+RL)( )
2
CChax VCC 4’)
™ 7(Rg +R_)
VZ R
P =i et (5
max 2 (RE +RL)
T Ry
= 63
Mmax = 2~ (6°)

Khi PL = 0 thi PCIT)&X = PCCmax Vﬁ PClT)il’] = PCCIT)&X - PLmax

¢) Cdc bo khuéch dai cong sudt dm tdn ddy kéo bu co bdn :
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THIET KE BO KHUECH DAI CONG SUAT AM TAN

* Do Transistor cong suat thudng c6 hé so khué€ch dai dong dién
nho, B nho (diac biét tai cic mic dong dién cao) nén nguvi ta thuong
thay thé& cac transistor don biang ciap Darlington miac CC (phat theo).
Khi dé B > B1.p, va dong dién c6 thé dat t&i 20 A.

+iee +ioo
13 ; T1
§R§ r1
Re 3
0L 1 1 1
Rz T Re Re
AL
RO § T FL
| T4 12
e =
14 =
TC -Vee —Vee

* Khi cong suit ra yéu cdu lén, cdc transistor cé thé dugc mic
song song d€ ting kha niing kéo dong cho bo khuéch dai. Khi d6 ta c6
hai bo khué&ch dai cong suat 4m tan day kéo 16p B mic song song véi :

Icm = Icmi = Icms = Iemz = Ioma VA Ium = Icmi + Iems = Iemz + Icma
Cong suit ra trén tai Ry séla :
1

1
P, = EIE’“RL :5.(2ICm)2.RL =212.R,

Vee  nén P = _ Nee :
Re + R, ™ (Rg +R))’

*  Poi véi cac bd khu&ch dai cong sudt Am tan cong suit 16n, ta cé
thé mic cau ciac bd khuéch dai cong sudt Am tan diy kéo 16p B OTL
hoac OCL (goila BTL)

Khi max-swing : Iy, = L

KUCSAL KOCSA
oIl ULl

Vi ol % AL Wi o % RL
KuCsal | KOCsAl |
o1LZ OCLZ

1 1
I)L = E ILm-VLm = E (ZILml)-(ZVLml) = 21Lml-\ZLml = 4l)Ll

Khi méic cAu cong suit trén tii sé ting gip 4 so véi mot bo khuéch
dai cong sudt Am tan diy kéo OTL 1 hoic OCL 1, nhung mach nay
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rat nhay, chi cAn mot nhanh cia s¢ d6 bi diéu chinh 1éch sé giy chay
tai, nén ching chi dugc dung trong cac by khué€ch dai cong suit Am
tan chuyén dung c6 cong suit 16n.

* Cdac bd khué&ch dai cong suat Am tan diay kéo gan bu dung mot
cap Darlington mic ddy kéo véi mot ciap gia Darlington nhu sau :

O oo

oy RL

24

—veo

Trang 14 http://www.khvt.com




THIET KE BO KHUECH DAI CONG SUAT AM TAN

Phan II:
Thié't k& bo khuéch dai cong sudt Am tan day kéo
BTL=20CL.cé mach bd chinh nhiét .
A. Thiét ké mach.

e Vauem

(\/ 2xNoump-p

WA N

Do mach khuéch dai 12 mach cadu BTL gédm 2 mach OCL mic song song
cung cAp cong suat ra 12 300W nén mdi tirng OCL khi hoat dong riéng ré
s€ c6 cong sudtrala 1/4*300W =75 W .
Nhu vdy can phai thi€t k& 1 tAing OCL c6 cong suitra 13 75W véi tai 8Q.
1.Tinh dién dp ngudn cung cép:
O ché dp tdi vu ,ta c6 :
1 V. 2
= et Vo =J2R R =+42.758=35V),
L
Ap dung cong thite tinh hé so 1¢i dung 4p :

g=Yon _09 v, JéCg ~38.9(V)

cC

Ch()n VCC = 40(V)

11.Thiét ké tdng cudi:
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C3] Ris . Qs

G ché d¢ t6i wu , dong tii cyc dai la :

. :\/2:1 - %:8.66(@
L

=>iemg = 1/2 11 =4.33 (A)

Qs va Qy la 2 transistor cong suit , chon hg = 20
=> ibml = icm8 / hfe = 0.2165(A).
Vi tang cong sud't hoat dong & ch& do AB nén QsQqva QyQ;luin
phién tit din trong 1 chu ki nén R4 khéong tham gia vao ch& dp AC.
=> ieme = ipmg = 0.2165 (A).

chon Qg va Q7 ¢6 hg. =100
=> ibm6 = icm6/ hfe =2.165(mA) .
P& dong base cuc dai it Anh hwéng dé€n dong phin cyc DC é ting
trudce ,chon Icgs = 10.ipme = 20 (MA).
Chon hge3 = 150 => I3 =20mA/150 = 0.13 mA
P¢€ tang cong suit hoat ddong & ch& @o 16p AB , can phai phan cuc cho
né6 & nguwdng din ,tic 1 :Vgggesor = 3.2(V).
P& Rys, Ry it anh huéng d&n hiéu suit ciia mach can phai chon
R15 ’ R16 << RL ’ ch()n R15 = R16 =0.1Q
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THIET KE BO KHUECH DAI CONG SUAT AM TAN

Ngoai ra Rys, Ri6 con tao ra héi ti€p Am dé€ 6n dinh nhiét cho Qs,Q.
Ta thay vé miit AC , Riz// Ry, do dé d€ Ry, it Anh huéng 1én tai chon
Ri2 = 50.R. = 50.8 = 400 Q ,lay gia tri chuan Ry, = 390Q.

*Thiét ké tang Zobel :

Tang nay cé tac dung chdng ty kich tan sé cao (cian bing tai).

chon Ry = R, = 8,4y gid tri chuan

Ro RL Ro=10Q
Tinh C sao cho X¢c>> Ry,
L chon X =10.Rp =100
Co
=>

I B
) 2zf_10R 27z18Khz100

(thyc) RL

082

chon gia tri chuin C = 0.082p

v

*Tu Cs 1a tu Bootrap cé tac dung tao dién 4p const tai di€m giita Ry,
va Ryz,tir d6 on dinh dong phan cuc Icos = const khi ¢6 tin hiéu .
=> chon C;=100u.

II1.Thiét ké tang on dinh nhiét:
(Xem hinh vé & phan II)
Gia si:  Igge>>Isgs >IEQ7>> Inges Ir10>> Ipo4-
Dat V = Vgge+ Rusdggs + Vie7
=2.Vgre + RiaIrgs (1) (Qg,Q7 gidng nhau)
Mi:lt khac:V = (Rs +R9 +R10 ).IR10 = (Rs +R9 +R10).(VBE4 + VBES)/RIO-
= (Rs+Ry +R19)/R10.2Vpr4 ( Q4 , Qs gidng nhau ).

1 [RR, R,
| . Ny — Vg
= R, R,
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alEQ6 _ 1 . Ry Ry R, .28\/BE4 _28\/BE6
=~ a R, Ry o ar

, ; Ve, _ Vg —k
chon transistor b6 chinh nhiét Q4 giong Qs — ar - -

Olegs -2k Ry +R,

=~ T R, R,
Do tang cong sudt hoat dong 6 ché& @6 16p ABnénV =32V
ngoai ra Q4,Qs gi(’i’ng Qs, Q7 nén Vpgs+Vpes = 1.6V
=> VRS + VR9 =16V
R, +R, 1.6

ia st Igqo>> Igos => = =
g R10 BQ4 RIO 1.6
Olege -2k
=> -
oT R,

dé Ipqeit phu thudc vao nhiét do — chon R4 phdi lén ,tuy nhién R4
qué 16n sé 1am dong mét chiéu dé don vao collector ciia Qg, Q.

gia tri chonla Ryy =100Q

Khi d6 Irgs = 1.6/100 = 16 (mA) dii d€ kich cho Qg, Q, 1am viéc & ché
do 16p AB.

P¢€ cip Darlinton bd chinh nhiét it &nh huéng d&n tin hiéu vao ,chon
Ir10 >> Iggs , theo trén chon Igip = 20 mA — chon Igyp =17 mA

=> Ry = 1.5/17mA = 88 Q, gid tri chuin Ry =82 Q.

=> Rs+Ro= 88 Q — chon gid chuin Rg=39Q, Ry = 47Q

Ta c6 Ry;+ Riz=(40-1.5)/20mA = 1925 Q — R3=1925 - 390 =1535Q,
gia tri chuianla R;3= 1.5kQ.

1V.Thiét ké tdng vi sai trudc tdng kich:
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THIET KE BO KHUECH DAI CONG SUAT AM TAN

R2
cz22 | R7
=—q o1 oz 1 AAA—T
R1 1 R6
ca
—_— o =a § I
o —

-Vcc

Tu cong thic tinh do méo dang :
_r
1+ A,
trong do :

7: =0.5%, 7 =10%=> A, =19>>1

Ta c6 do 1gi ap vong Kkin la:
Vv 35

A = = = 47
V. 0.75

Vi =

R7

Heé s6 hoi tiép :
Ve jl e B Yy R

— vL R, + R,
, A

Mt khac: A = VTN ,3 wi BA >>1)
11

=>IB:E:E—)R7:46R6
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Chon Qq,Q; c6 hg =100.
vee Ta ¢6 : Ipg3=0.13 mA (tinh ¢ trén) , chon

2.R2 ICQl >> IBQ3

— chon Icgr=5SmA

V.. —0.7
= hn1:
-VVcc 2R2 + Rl /(1+hfe)

dé Icq; it bi anh hudng béi he. ctia BJT cAn

2R, >> R,
1+h,,
_Mx—Oﬂ
=> 'CQl — 2R2 =>R,=3930Q,

14y gid tri chuidn R; = 3.9kQ
chon R; = 2R,(1+h¢)/10 = 78kQ
chon R = 56kQ
dé cio vi sai @61 xitng vé miit DC chon R; = R; = 56kQ
=> R¢= R,/ 46 = 1.2kQ 1y gi4 tri chudn Rg= 1.2 kQ
chon C4 sao cho X4 << Ry,chon X4 =1/10R; =120Q
| 1

C — — =
Y 27zf R/10 271000120

14y gid tri chudn C4 =15 uF
R3= Vggi/Icgr = 0.7 /5SmA = 140Q,l4y gia tri chuin R3 = 150Q.
Ch(_)n R4 = R3 =150Q.

V.Thiét ké tang vi sai ngé vao:

13u
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ROL1L %
CcSsS ROS5
I AAAS - leOi Q021\| -
& é S

o4
R O4 < —_
Vi RO3 o3
Q\ 0O.75
4 e
QO3
ROG6
RO7
N
Zenel’ZS/
=_= ‘_|
-\ cc

chon cac transistor Qg , Qo2,Qo3¢06 hee =50.
Ch()l’l dbng tinh ICQ(]I = ICQ02 =1mA => ICQ()3 =2mA.
chon diode Zener c6 Vz =3V

V, Ve 3-07
> Ry =t == =115

14y gid tri chuin la Ry = 1kQ.
Chon Iz >> Ipges , chon Iz=4mA

V-V, _40-3
_Ry= = =9250

I cQ03

14y gid tri chuin l1a Ros=10kQ.

CQ03

Tinh hjeo1 va hieos ¢

25mV
et =P =1.4%hy, *====17500

CQo1

Tré khdang vao :Z;, = Rys + Ros//2hieo; = Ros + 2hie1 (Rog >>2hieq1).
Theo yéu cau thi€t k& Z;, = 50kQ — Ros = Zin — 2hieo1 = 46.5kQ, 14y gid
tri chuidn Rys = 47kQ.
P& Qy; va Qg hoat dong & ch& dd tdi vu ,chon Veggore =40 V.
Tw do ch(_)n R()l = Roz =1kQ ’ R03 =R04 =47KkQ.
Chon Cy;, Cy4 nhu sau :
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Xco3 =1/(2nfminc03) =1/10.R03 => C()3 = 0.33u ,Ch()n C04 = C03 = (0.33u.

B. Kiém tra két qud bdang Iy thuyét .
S¢ d6 tuong dueng tin hiéu nho (b6 qua mach bd chinh nhiét vi né
it anh huéng dén ché& dj AC).

RO5 2hie01 by hiel hie2
AWV AN AWV
\% < N
). ib01 hfel.R2
C)w RO4§ @D § R01§ R1 § §R6 "
hfe01+1).ib01
?O
ib3 hie6  (hfe6+1)hie8 R15 (hfe6+1)(hfes+l)
> AW AV~
§R3 §me3 RL(hfe6+l)(hfe8+1)§ VL
(hfel+1).ib (hfe3+1).ib3
?0
25mV
mcézr%3:]“4hwv§6ﬁ§;::263g
25mV
h,=h,=14h_.2—— =700
SmA
25mV
h., =1.4h_ . =——=1750Q
ImA
VL VL ib3 ibl

N T B ) )
+Dd lgi vong : VO Ty v
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Trong do :

\_L: —R (g +D)(hg +D)(hgy +1) = -2.4E6

|b3
s _ Ry __ 150
i, R,+h_ " 150+263

vi R1 >> R()l ’ hfel.Rz >>hie1 ’ R7 >> R6 nén:

*100 =36.3

b R : ~5.83E-6
V. Ry+R, R(//R,+2h, +R,
=T = -507.7
A, _V_L RATLY Iy
PO Igi 4p vong hé : VI
THe A vons Ve by by oy V]
Trong dé :
i R
-L ~ teor o ~14.7
lbo1 Ry + 20, + R
ibOl 1
& ~2E -5 _
V, R,s + 2h..,, (Rog>> 2hjeo1 ).
=> Ay = -25613

_A
=> +DP 9 1¢i vong kin : A\/f _1 T __50'45.

=> Ap ngo ra cuc dai :Vinax=Avt.Vin = 50,45 . 0,75 =37.84 (V).
=> Cong suit ra : Ppmax = Y2*Vimax /R =89,5W

+Dong collector cuc dai : Icy = I =Vimax/ RL = 4,73A

=>Cong suit ngudén cung caAp : Pceemax= (2/7).Jcm -V =120.5W
=> Hiéu suat : N = PrLmax/ Pcemax = 74,3%

+Trdé khdng vao :

Zin = Ros + Roa/2hye01 = 47kQ + 47kQ//2.3570Q = 50,257kQ .
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C.Datasheet cua cdc transistor su dung:

+ Diode Zener chon 1N746A c6 datasheet sau :

. Vz Zz lzr g1 Vg lpz Vr Te lzm*
Device ™) w ® (ma wa ‘oW Ay Tnjﬁﬂ“‘: (%'C) | (mA)
1754 a3 2B 20 0 1.0 30 1.0 -0.070 110

+ 3 transistor dung & tang vi sai dau tién :
Q2N3904 c6 heemin = 70 tai Icg = 1mA.
+ 2 transistor diing & tang vi sai ké& ti€p :
Q2N3906 c6 heemin = 100 tai Ico=10mA.
+ transistor dung & tang kich :
BC547A ¢6 hgemin= 110 tiéu bi€u 180 tai Ico = 2mA
+ 2 transistor ditng truéce 2 transistor cong suat chon:
BD433 (NPN) va BD434 (PNP) 6 htemin = 40 tai Icg= 10mA ,
tong cong sua't tiéu tan 36W.
+ 2 transistor bd chinh nhiét dung BD433.
+ 2 transistor cong suat :
phﬁl thoa man : BVCEOmin = ZVCC=80V
ICmin = 9A
Pcmax = 1/5Pmax = 60W.
chon MJE15032(NPN) va MJE15033(PNP)

co datasheet nhu sau :
MAXIMUM RATINGS

MJE15032
Rating Symbaol MJE15033 Unit
Collector—Emitter Vaoltage Veen 280 Vide
Collector—Base \oltage Vs 250 Vide
Emitter—Bas= Waoltage VEB 5.0 Vide
Caollector Cumrent — Continuous o B.O Ado
— Peak 16
Base Current B 20 Ade
Total Power Dissipation @ Te = 25°C Po 50 Watts
Derate above 25°C 040 e c
Total Power Dissipation @ Ta = 25°C Po 20 Watts
Derate abowve 25°C 0.018 N c
Operating and Storage Junction T Tetg —5 to +150 "
Temperature Range
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Jumction to Case Rayr 25 “CIW
Thermal Resistance, Jumction to Ambisnt Raua a2.5 VW
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DC Current Gain hre
{lc = 0.5 Ade, Ve = 5.0 Vdc) 50
{lo = 1.0 Ade, Weos = 5.0 Vde 50
{lc =2.0 Adc, 5.0 Vdc) 10

T T

Pr. POWERDISSIPATION WATTS)
B
]

“\“‘“ﬁ."\.

00 P
0 2 40 &0 & 100 120 140 180

T, TEMPERATUARE [*)

Figure 1. Power Derating

NPHN — MJE15032 PHP — MJE15033
1000 : 1000
i
T
= Lt s = [ 150°C
3 g e 3y e
s === E = 5C
L . kLt Y
i3 B - & [ ss0 —I=
3 NI 3 AW AN
& 10 Ny 8 10 \ N
10 10
0 10 10 0.1 1.0 10
I, COLLECTOR CUARENT AMPS) lo. COLLECTOR CURRSNT [AMPS)
Figure 4. NPN — MJE15032 Figure 5. PNP — MJE15033
Veg =5V DC Current Gain Ve =5V DC Current Gain
10 10
2 g
°1] > L
557G | | - }-H Ty {11
10 = 10 ———aat
g | — ?____ _--"'EE E i i —:EFF =
= 25°C ] = 25°C
= 150°C = 150°C
01 a1
a1 140 10 a1 140 10
Iz, COLLECTOR CURRENT (MFS) I COLLECTOR CURRENT (AMPS)
Figure 6. NPN — MJE15032 Figure 7. PNP — MJE15033
Ve =5V VeE(on) Curve Veg=58V VBE-:on:l Curve

C. Kiém tra két qud biang chuong trinh mé phong OrCAD.

Trang 25 ©Nguyén Dirc Hoang



Do chuong trinh moé phéng khong c6 2 transistor cong suat nhu
da chon nén em su dung MJE2955 va MJE3055 .Ngoai ra khi mo
phong em da chinh Bf ciia Q2N3904 biing 44 néu giit nguyén thi phai
giam Ry4xudng con 3.9kQ. K&t qua 1a cia mach BTL.

+ Dong qua tai :

10A = ~
A /. / [\
1\ [ 1§.242¥n,9:1244) / \\ \
B5A " L
[ | b \ =] [ \
| \ | \ [ \ | \ | \
\ \ \ \
OA )
T X [ d
ul \ [ \ | A |
\ \ \ [ \ { \ |
-5A y
\ / / arxargtesy |\ \ /
\4 I\j \J \/ \J
-10A : ‘
15.0ms 15.5ms 16.0ms 16.5ms 17.0ms 17.5ms 18.0ms 185ms 19.0ms 19.5ms
o |(R133)
Time
Cong suit cung caAp cho tdi : Py =324W
+ Pap dng AC cta mach :
50V I — -
e et -
o
7 (3:7154K;47:982)
40V /
/.
pd
juf
30V _//
/
/
/
20V //
W
10v
10Hz 30Hz 100Hz 300Hz 1.0KHz 3.0KHz 10KHz 30KHz 100KHz
o V(R133:2)
Frequency
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\ /;'A\ NN A\ 17@\ SETATRETA f\ /A‘\
VLV \\ SA LN
| | \
|

15.0ms 15.'5ms 16.(|)ms 16.éms 17.EJms 17.5ms 18.0ms 18.5ms 19.(I)ms 19.5ms
a (V21) e 1(V22)
Time
+Dong chay qua ngudn Vee: Iem = Iim=Vimax /R = 4.73A
Cong suit do ngudn cung caPp ca 2 mach OCL : P¢c = 482,5W
=> Hiéu sudt cia mach : n =67,2%.
+ Phéan tich Fourier :

10A

1119
LIV

(]
o
(]
>
«
E

5A

(3.0000K.,54.034m)

OHz 4KHz 8KHz 12KHz 16KHz 20KHz 24KHz 28KHz
{o:-I(R133)
Frequency

Haibac1:V;=9.199 A
Hai bac 3 : V3=54.034mA

=> hé s6 méo phi tuyén: 7t =V3/V,=0.587%.
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+Do tré khiang vao : mé phong V;,=749,267mV ; i, =15,266uA =>
Zin=49,080kQ .

+ Khao sat sy 6n dinh nhiét :

Irio(mA) Iegs(mA) Iogs(mA) Ipgs(uA)
27°C 13 75 6.72 76.7
50°C 11.73 8.79 6.05 89.4
100°C 9.11 11.60 461 107.9

Nhin xét : ta nhan thay khi nhiét d¢ tang thi Icgs ting — Ik gidm

— I ggs ting cham , nghia 13 mach 6n dinh nhiét t6t .Ngoaira di€m
giita c6 dién ap kha nhé ( & 27°C V, = 13.76mV ) va ciing it thay ddi
theo nhiét do (6 100°C Vo = -121.9mV) . Tuy nhién khi nhiét do ting
cao thi dang séng ra bi xén hai ddu .Pé 1a do hg ting khi nhiét do ting
din dé&n transistor bi bao hoa .

Trang 28

http://www.khvt.com




THIET KE BO KHUECH DAI CONG SUAT AM TAN

Trang 29 ©Nguyén Dirc Hoang



