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Figure 6.19 Opemtional amplifier.

(e) Type 741 circuit diagram
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OPAMP

inverting input

ly. |z = Input currents

Vp = Differential input voltage

Z iy = Input impedance

Vio = Input offset voltage

Ayp = Open-loop differential voltage gain
Lo = Output impedance

Vo = Output voltage

Vo

I

nonimnverting input

Ganho de malha aberta muito alto - A

Alta razdo de rejeicéo de modo comum — CMRR
Alta impedadncia de entrada

Baixa impeddncia de saida
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Configuragoes simples

Amplif. Inversor Amplif. Ndo-Inversor
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Amplif. de Diferenca Diferenciador

vIN4
1] o
¥y
. Vaur
Vi
Al
A4
2205
Fi1 + A2y FAs =F: d
v =(—}—v =y Vaur = —R1GT = [V,
BT \Ra+ A4/ AT f AT T a (Vin)

opEaz211

fi

- = 2mAIC
o= —1 fe = 2wRICT
¢ 2mRI1CT Ra
R1 = R2 AL = T

f. =

¢ zwR2C

_ 1 _ 1
2mR1C1T  2wR2C2

fe = fh = fu-"h. pain

fh

00Eaz213
Vour = Iy B

Eng. Mecénica—- EESC - USP

D. V. Magalhdes



O PAM P SEMO0539 - Instrumentacao e Sistemas de Medidas

Amplif. p/ Célula Fotocondutora e fotovoltaica Fonte de Corrente

m
Vaur IN3456

Mational Semiconductor

An Applications Guide for Anplcation Noto 20
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_r ANALOG Low Noise, Precision
Caracteristicas Impor tantes ( EXEITIp/O de CCISO) DDEVICES Operational Amplifier

| 0P-27 |

ABSOLUTE MAXIMUM RATINGS (Note 4)
Supply Volage ... s, 222V

Input Voltage (Note 1) ............ =22V ELECTRICAL CHARACTERISTICS at Vig = +15V, Tp = 25°C, unless otherwisa noted.
Output Short-Circuit Duration .......c.cceeereveeneerniniennrens Indefinite

. . OP-2TA/E OP-27B/F OP-27C/G
Differential Input Voltage (Note 2) ................ e 207V PARAMETER  SYMBOL CONDITIONS MIN  TYP  MAX MINTYP  MAX MIN  TYP  MAX  UNITS
Differential Input Current (Note 2) ......ccvevveiiieiereiesenes. 225mMA Input Offeet Voltags Vg (Moto 1) - 10 25 - 20 &0 - 0 00 W
Storage TemperatureRange ........................ —65°C to +150°C - T - o - o

9 . P . 9 L;‘";:"Em Vos Vos/Time (Notes 2. 3) - 02 10 - 03 15 - 04 20 WMo
Operating Temperature Range
Input Offset Gurrent | — 7 3o - 9 50 - 12 75 A
OP-27A, OP-27B, OP-27C (J, Z, RC)........ =55°C to +125°C I"Pu " : S - I“ " " " - " " "A
it Bias Current -_— *1 * -_ = £ - + * n
OP-27E, OP-27F (4, Z) .eoerreerrcererereresnsenenenes —25°C to +85°C i = - -
' , 2) o o ) 01Hz to 10Hz
OP-27E, OP-27F (P) ereveveresescsrremees s meeemsne 0°C 10 +70°C I Noise Voo sngp - om  ow - 0% o - 0w 0m er
0, o,
CP'ZYG (P, S. J. Z) Brmimrssssmsssrssssssmsssnsnsssannnann '_40 G to +85 c gt Noise 1p = 10Hz (Note 3) — 35 55 - 3.5 58 - 38 8.0
Lead Temperature Range (Soldering, 60 sec) .............. 300°C Voliage Denslty % fo = 30Hz (Note 3) - A 43 - a1 a8 - 33 as vz
" fo= N - 30 3.8 - 5.0 a8 - 32 5
Junction Temperature ...............cccoeveuenenen... —=65°C ta +150°C 0 = 1000 Mol ) £
Input Noise fo=10Hz (Notes 3,6) - 17 40 - 17 a0 — 17 _
) in fo = 30Hz {Notes 3, 8) - 10 23 - 10 23 - 10 — pAHE
PACKAGE TYPE 9}! {Note 3) Bie UNITS Current Dansity o~ 1000Mz (Notes 3, 8 - 04 oo B 04 og B o4 o
TO-93(J) 150 18 cw "'Dpl;‘::’za':'ilf_"mfd: Rin (hote 7) 13 6 - 084 5 - o7 4 - M0
8-Pin Hermetic DIP (Z) 148 16 “C/w
- Input Resistance
8-Pin Plastic DIP (P) 103 43 cW o tdy | Finow - s - - - - 2 - an
20-Contact LCC (RC) 28 38 T Input Voltage Range  IVR 110 =123 — +#10 123 — +10  +123 - v
8-Pin S0 (§) 158 43 “CwW Gommen-Mad CMRR  Vgy=+11v a1z - 05 123 - 100 120 - @B
Rejection Ratio M=
NOTES: Powar Supply . ;
1. For supply voltages less than £22V, the absolute maximum input voltage is Rejoction Ratio P3RA Vg =14V io 18V = 1 0 - 10 - 2 20 VN
aqual to the supply voltage.
2. The OP-27's inputs are protected by back-1o-back diodes. Gurrent limiting Large-Signal Avo Rz 2k, Vo =10V 1000 1800 - 000 1600 - 700 1500 P

resistors are notused in order 1o achieve low noise. If differential input voltage Voltage Gain R =8001), Vg = +10V B0O 1500 — 800 1500 = 500 1500

exceeds £0.7V, the input current should be limited to 25mA. N _ _ _

3. @, is spacified for worst case mounting conditions, i.e.. 8,, is specified for O:"_)UI Voltage Vo ;' :2:‘?‘} f:zg i:?z f:z'g iﬁz _ :‘;2 iﬁ: v

divice in socket for TO, CerDIP, P-DIP, and LCC package&’;‘a, als specified wing Lz =e0 =T - = g B e R

for device soldered to printed circuit board for SO package. Slew Rate SR R_ =2kt (Note 4) 17 28 - 1.7 2.8 - 17 28 - Vips
4. Absolute maximum ratings apply to both DICE and packaged parts, unless

otherwise noted.

BAL 8
sALT Tve ELECTRICAL CHARACTERISTICS at Vg =+15V, T, = 25°C, unless otherwise noted. (Continued)
-2 60Ut OP-2TA/E OP-27B/F OP-27C/G
o\ A PARAMETER SYMBOL CONDITIONS MIN  TYP  MAX MIN  TYP  MAX MIN  TYP MAX  UNITS
: 8-PIN HERMETIC DIP - - - ‘ P 0 o o
4V-(chse) (Z-Suffix) Gain Bandwidth Prod. GBW ‘Note 4} 5.0 8.0 - . X - i . - z
TO-99 .
(J-Suffix) R A o #4 Ro Vo=0lg=0 - - - - - - @
(P-Suffix)
8-PINSO Power Gonsumption Py Vo — 20 o - 80 140 - 100 170 mw
(S-Suffix
¢ ) Qtfsat Adjustment Rp = 10k1) — 440 - —  +40 - - +ap - myv

Range

OP-27BRC/883
LCC PACKAGE
(RC-Suffix)
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Amplificador de Instrumentagdo

Input | © + R Rs

Gain set

—O Output

[ [
=
ot

Gain set R,

Input 20—+ Ry

Alta impedancia de entrada
Rejeicao de modo comum
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