Derivation of Ad for DIBO and DIUO differential amplifier
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Derivation of Acm for DIBO differential amplifier

h) C:)mrmn—mocgc /qcxf’n (Acmﬂ_;_-
J

g 1+ V., = -
ﬁ'“ﬂ’ (Ommaﬂ"l'nc-‘cltl 06 oPE’Pr_cLl.'wﬂ/ "}.C,lﬁ.t-t v{|—- p = V/ whesea
.U(w th}t‘_ mﬂd ak “HTL s

TP snals ase  exad

Clﬂ‘pf)ll!'u. ! and b‘rettt,umgl 1 he se b\.(/_

Nete . Hew e Ppesre
[eEN 2 pr; t‘f“f‘ o Ol

| QRE -—[‘: \ J‘ﬂ']— rﬂfi?u:'{lucgl .:)—f—;{}[‘g_ . ,.:,
‘ ’ \/-;'t‘..l_'l’ ’j:) Bo D;Hbm '_-‘
fis 2:4); Smell - sfgoel  bybsd T oL foo D ré
. 6 'n cDmmon-mocl.a. ob» oizvfa.'hon. N

Pi c»:'?”“aac)\“::ﬂn ob'_ obﬂvt. rﬂodLL --UJepJ-g -}‘ho;L— -Hﬂf

\
Ay ‘m%"*ﬂ o

£

Ea

'”-H"]I '911_1

et ~sechon ﬂé,"
2 Re ckt @5) Ab"ﬁ@"')

Scanned with CamScanner




KVL appled to B-E lwp® of @ W (RI(2 5) wevds, 25

V- TgRs - g ¥7 - 2T Re =0

(TF*'U,*P)T%)
Vo T (va +Rs + 204p)ke) — O
At Ahe olp rde,
Vol = — almlﬂﬁ, Rc
— - ¢ | Ta o
5“"‘R ( ) (&mfrfp)
= = PRCJ% s
. s
Vo, = — B Rel YV ) (Fov
| " K vt Rs+ 2(PIfe

INDERJIT SINGH

\/0‘ — :ﬁRC‘ L @
_\_}‘_ Yﬁ 4 R5+ 2[[+I‘3)RE

o 10 . (oromon —mode. P
BL‘ bfsioakion ﬁgjnﬂl« 2 Vg = VortVor

-

Wh;?)e_ (Ummﬂ- I’P ﬁf&cj ﬂ(‘LL ) ch'F.'P - \/l 2"1.

G’f\!;}n vcmg:]p = \fl =V q__-_—\/':> VCm olp = Vo‘ = V(;Q_ =VO
é (Stnce both =P Aé“f“(&

e Ve ey e
L) C.Tﬂ‘ - -

;5406,_5 Qe asjrnrndﬂ"ca.tj
DiBo 7 V

Scanned with CamScanner



20

) f_zil'lll (;’Jj/
N = — PR
‘DIHU (‘?34 . S (_H[%)Vr — n":
_ I
A‘%\Lmlﬂ Qt‘fﬂ)pc => [ +Y [+P=[3

; A = | Re {
e ’ﬂPc

gcbua 100 @cmd O = valid and  sama 1(

Mt'}”’fﬂb (D‘BQ DIUO <IBo_ TS

DV bbamp rcﬂbﬂé e =

ELY L PImay

v eam 100 CMRR
Now Ld; 5 Brncl +he ‘i)tﬁ*a - bof m bo(
a ’DIBO D7 jperp """‘b‘(j“"“' ron .

Ad
g CMRR = | ;
g o
= Ad|oec = L’—W

Amlolen = !«*—:—Q;!

Scanned with CamScanner



CMKR = - ﬁ@n / =
(R 75 )
Rc
2 Re
|
Rs+ v Rc-
]
CMRR = , 23Re we Foaw B= ¥
& ]
S+ &t (Q‘}ﬂ-unng rﬁ??pﬁ)
g D
T
CMRR Z&mpﬁl

Do ,-.-H@

é*om above al CMRR dEf?mC!-:s o bﬂ”oc;v."g bﬂdm_.*

q) The JU“U,_ tuﬂnSconduc{'ancL %
gm” vi T a’.r ;
which ‘odicotes that Tt ’s 0 - Porn{— dap-mdm{‘ l§

o) Thr extownal  Emitter valsha (Re). (To fse CMRR
Vu.lm_ Re has o be ‘T“H’.d)

) T}\Uunal voltage ( V) which maks 4 hjhtj Fempenad
dependent stow V¢ =KT/q .

Scanned with CamScanner



Sk D‘H vt ] mode  TIP wesitans Wi pnd

(E?mrnon mode TIP ey stan@ (F?i’c,n) ‘

[ H"I"IPL ['{(Lﬁ U')
(impedanc)
' ﬁ{- I ,f TEAL © -l'i.'lﬁu.j btm‘" L I__\JTE} br:rn[g

— l (I o B
‘) K. J v yesis tane  Aeen | -,L( o da b br_ swnhal - mo da
61(3 ool mowre,

3|

_moda H.uL nqﬂ
'?-) (Qllcm —% Teg:'*;{nnu_ SN f:T CL common j
AHous .

a,) ’_DT,SEMJ['IQ rﬁo({a_ .T:,P *re,u,.r o @ ( d)

¥ betw +he +wo
'(R?d Ps  the bb ective rears tane eel)

I\P base %Mlﬂ(‘d& when a dfbbuwr!'-"q,t-—moda_
Aét]nak 'S CLPPLed,

Va2 Ve -Va
2

Wf_ pﬂﬂiﬂ} vl =va-]'Ed_.
2

6?ﬂq/ Common ~Mode s'-’a,ﬂai Ve = O

V|'\.f_:l_ & V'J-:-_..v;d—‘-
P P

DERJIT SINGH

Scanned with CamScanner



% - l'(ﬂz-'u_r‘r-f— CLu '}'D +?—d-"'
I A e —
j_’é — u.n'c.m‘} dw o - ,‘%‘_. \_J-ﬁ'_ 1) - Ig |
’ e soen Re Wil be e
RENS es5

o - i : ) (l.f
SSine I8, X L e .
b( . ac . Hc.ﬂm {;of'ﬂ‘} E 15 cd' nawuﬂd . b_,,,, 3-l)

LAl A =1AL LR BT LLLL ]

Scanned with CamScanner



0 chlg | Swamp! a

. Rld(_m FS "H\L e'[;'bld-'\-’ﬂ },—u..s-l:aﬂca_ " r‘GLL rS
' b Jcmﬂ?nal&. when o commol)-m é
T|p bose
)Je.d - sfj 3wmd
O'{JP l * Veo .
Nt
\
) > fr
Ve ©

k) 83T Dub amp with
&‘d Cmmnn n‘ud;b Tlp 2 (JDGLL

Scanned with CamScanner



bsa (r3)  hybid - equivalent oly R (fg 42)
fom by 3), we gt
2 Riey = ¥ +(4B) 2Re (V-

]—/ [+ 28]

% Olp westtma for 8IT Dijpamp (Al Confgunctes )

Di1Bo, D1ve sivo SI
Ro=Re-Re, =Res |

Scanned with CamScanner



SUmmaCﬁ_fj; “BIT ’DfH}mﬂP: L 35
RS f‘_flﬂtbjﬁ_' jfm\ - 3 (‘\ﬁﬁg,vg& I:(lq i} fo Ve ﬂ
f:

Rs + 2[3Re Rt P(2Re+Re. .,

\“{-Eb\ — VLL *VEE - j?c{(ﬁ’c | ?F-'r) /“V{H-{ TFVf{\‘Jr'} —Iu{p{l ?Q.{ *I:r-._ ﬂ
AC ann 57‘5
| D1BO: - _EFL/"
Ay = PR : Rs 4 % ¥ [Reas
) Rs + ¥

=
-G
(v B

1\

\%\

/!

Qo | (1’.7 £ (14P)2Fe)
‘cm = 3
- d =
Ad = ___E_E_E——-—"—' ), A (Rs-{—f;.-}'ﬁﬁf’saﬁmp)
2 (¥4 Rs)
Rc -
Aun = 2fe d?ﬁs am
[alg)] 'rd ,aJ‘IuD WOAmp
R" R?  _p» soama le all € bd’m e ;
\d J om @ Sluo Si"\f"”‘mfwé”
3 ) S1éo = | yetshee
A BRc ﬁRC
d = 1 Rs (aﬂm‘?s)
fen = ,_._E_—-
Acen = %‘c‘? INDERJIT SINGH Acn 2 Re 1

Scanned with CamScanner



Ex; F:"'nd @—pof}nj[', Ad, Ay and  CMRR ot Uyt below

Vee = 1OV
Rc_| l ._%Ru
| K 5n p
3 N s :i:lu p;:ﬁ;,:.f@o
C\?‘ 01_ _:;U vo
100 ﬁ| d 4 VBF_ =0.7F . Vo H:':
. . .
V, 7
' ]
Lr“-?mTRE
-\faiz-flo\ff
éo]ﬂ Qbo\’t Ch‘}‘ F_s o DIVO Afbbamp
DC Anclysis:
}’3 ( Vee-Vee
’ J/fcq =
Rs+ [(2Re]

Ta = loo( |0 —0-F )

|00 4- 100X X thFK

VQEQ = \/CL-I-VEE—ﬂﬂl( Re J_QR’E)
- 10+10 - |-065mA(5}m+2w.4m)

Vesa = .69V

@-’Po,ﬂnt’ = (IC—G,/\/CEG-,) E('I?_mi/ Viwi_) = ( I.065m1}/ ihﬁflv)

0o

Scanned with CamScanner



,\;ow Ag = PRe
2('&’;’,‘4'&5)

9\:’ _ | 00x 26 xio™
T 1063x10°

= 45 HJ’—

b
5

-

Ad _ .ﬁRC
2 (¥4 Rs)
— 100x 5Ka
T2 (2u5K+10)

~
A | R \
R
| 8K \
- \ 2 xiIK
A = 0-53%
A = U227
gs0 | = 184.3%
CMRR = l Ad I = | 0532
(meR)y = 20| 7

i\

‘ROID&ID( | B4 5’5‘)

M RQ:L&, - K53 dB

Scanned with CamScanner



Ev. for dhe gien kb find Tig Vera, Ao Acm and cmRR

qc\ﬂ ”)\,
';‘\"”Jﬁ [ 200, = --I 240
\ 0 m'—‘ EI:[B =00
g V.BE -0V
H
Vin | "k',.q_.
uv‘
4010: p ove. c R+ s a D‘BO Dbbﬂmp,  erce R %

—_ -V - |2 -0 np ':re.n..rﬁ‘}"
DC ﬂbna_kfslﬁ: i‘;ﬂt — Vee—Vae = +

2Re B+ R 2 x 3.3 x1004 O
:EBQ e (A

. /

_ L2
Vg Vi) T (Rt 2Re) = (2e12) = 17InA (3310021

Vet = 1066V 5 ke
Yo o BYe - \ooxZm¥ = 1 7
=217 F

“Re+ Vi
Ad loox '2h = AF q5
O+ LE2K
R ___ll.?.K \—ora")_
Acn = l*—‘iﬁ; | 2x33K
_ Ad = 434225
CMRR = [ \Ol%’i
CMRR Vo Qogto(%) - Roleg (434’115)

Scanned with CamScanner

|



Ex/ feee 79

— Re q_l :;l Re R smmp‘-’ﬂ&

i Rs aesisbe
®, @, > ——’\a\l_'{ ch - (Coon-
i ) Vo, Re' = 10O
Vv \]ﬁil i%* ‘e
.o J 1 Re = [0k
. Iﬁ's ‘ Re = 12Mn

——-1_1\-‘:31'

Rs

o

Ve =Y J3-100
v A L (.mRR
Find Im/ Vua/ Ad/ﬂ moe i), cro (AS?SUWO':N)
fol?. Qbove ek s @ D1BO AT
°l . . » Vee L_______) —:
.D[ Aﬂ%ﬁl?; ILQ = [?) ( Rr—‘}- ,3(2 Re + F?r_-') _,
- . =
o
Z '}_H-—-D-l _____) i“f
2 'j:cf% - \00 kmo[ﬂx'm{+ IGO) -:;
=
§ Tg = 1.‘59 n
z &z 0
"iHI
\/ciq = Vee +Vee - iﬂ‘-’*{m 41_:2&? + fj;?}fwocﬂ
0
~ QLA 2l - 158 mA | 12K+ 2%
Veeg = 10.85 \4 r o Py 9. 245 Kn
,_————'—__"__—____ p -
PAC_Aoakss:- =
ﬁRc = 100X |2k —
' Ad = m 3(6904. Q-l&SH’-{-'IOOXI.%)
s+ *ul
Ad = 467
- | Re = 06
Aen = | Toe .
CmeR = | l .___\Lr{,.:; \( = 97.85 ; LWRR =206l 7753

_ g2d0
CMRR _.3:?__31____

Scanned with CamScanner



