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741

npn: I =10°%A, b=200, V,=125V
pnp : 1=1014A, b=50, V,=50V
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Current feedback loop of the first stage
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ca = ley

= 9.5mA

Input bias current
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IBZ

= 9.5mA/200
=47.5nA
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L oad of the first stage amplifier
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1kW&9.5mA=9.5mV

V... =V, In— =517mv
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Bias current of the second stage
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100WX550mA
+618mV=673mV

4 —

BE17

V; Inll‘i =618mV
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Output-state bias
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DC COLLECTOR CURRENTS OF THE 741 CIRCUIT (nA)
Q1 9.5 Os 19 Q138 350 Qio 15.8
Qz 9.5 Qg 19 Ql4 154 on 154
05 9.5 Qo 19 Q15 0 02 0
Q4 9.5 on 730 Qis 16.2 Q2 0
Q5 9.5 Q12 730 Ql7 550 Q23 180
Qs 9.5 Q134 180 Q13 165 Q24 0
Q7 10.5

12-9



741

|nput stage: active-load differential amplifier

ov

I%)4 = r0[1+ gm(rp //re)]
» 21,

Roa
Ros

R
= I[1+ 9, (1, /1 Ry)]

Rq =4(by +1)r
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Small signal model for the input stage of 741
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Y §Rid <1\> Rot

—0 G Ui
R, =4(b,, +D)r,

‘ § Sy 3 Ry1 = R /IRy
=4" 201" =/ Gml = » % =2r [t [1+ gm(l’p IIR)]
a, 2 = (2" 5.26MW)//(18.2MW)
=2.1IMW _ 1 =6.7MW
2" 2.63kW
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Small signal analysis for the 2 stage---gain stage
R)Z = R313B // R)l?

Re

- 0133//r17|1 b17 Y
Ro//[Tas + Ry /(Dsg + D] + Ty + Ry
- B I 01 i
= (90.9kW) //(227'3'(\/\0% 1+200 50//[1.54 + 6700/(200+1)] +9.1+0.1}
= (90.9k\W) //(380.1kW)
Qie = 73.4kW é R U
= c »alt bh——= T
|—>UiI O RO gl RB thp * Re H
= 0 Cy
A I:2117 R, Bis ol 1\ ;
=R, Roz
= = Uz G U
= = m2 Yi2
Rz = (Big + D1 + Ry /(07 + (17 + R)] e =
» 4AMW
ic17 » Upy  _ 1 u, Rg// I%17 BlG _|_ I\/\A/ O C17
+R8 r +R8 (R9//R17)+r §R|2 i ROZ
R (b17+1)( Feg7 T Rs) Uiz — 'szuiz I:202
G,,° lo » 6.5MA/NV s s
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Output stage of 741
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R » Doyl +15n /1 Dy (Fge + R
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Gain and frequency response of the 741
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+ R, G,V
U, R R
—0 = /] G 2 m
ui (R T R,)(- G, R,,) R.+R, "R +R,
3700 2
3700+ 73.42+0.037

=-476.2" (-467.8)" 0.98
= 218,720V/V
=106.80B
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C., =Cc(1+| A, ) =30pF" 469 =14070pF

1 1
W., = =

" Cu(Ry//R,) 14070pF(6.7MW// 4MW)
f, = 4.5Hz
f. = Af, = 984kHz » IMHz

= 28.4rad/s

AldB) |
A=107dB

-20dB/decade

fop~4.5HZ f=IMHz
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Slew rate (SR)

(V/s) full-power bandwidth
21
U,(t) =—1t
o(1) c.
sr=2"
C
= 2 9HA =0.63V/ns
30pF
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Folded-cascode CMOS OP amp
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