OPERATIONAL AMPLIFIERS

MC1709
MC1709C

MONOLITHIC OPERATIONAL AMPLIFIER

OPERATIONAL AMPLIFIER
. . designed for use as a summing amplifier, inte- INTEGRATED CIRCUIT

grator, or amplifier with operating characteristics as MONOLITHIC SILICON
afunction of the external feedback components.

High-Performance Open Loop Gain Characteristics

. G SUFFIX
AvOL =45,000 typical METAL PACKAGE
. CASE 601
Low Temperature Drift - +3.0 AtV/°C TO-99
Large Output Voltage Swing —+14 V typical @+15 V Supply
Low Output Impedance —Z0ut = 150 ohms typical
L SUFFIX
CERAMIC PACKAGE
CASE 632
MAXIMUM RATINGS (74 - +25°C unless otherwise noted) TO-116
Rating Symbol Value Unit
Power Supply Voltage V+ +18 Vvdc
V- -18 P2 SUFFIX
PLASTIC PACKAGE
Differential Input Signal Vin +5.0 Volts C/%\SEI?QS
Common Mode Input Swing CMVin +V+ Volts (MC1709C only)
Load Current SL 10 mA
Output Short Circuit Duration *g 5.0 s
iscinati imitati F SUFFIX
Power Dissipation (Package Limitation) PD CERAMIC PAGKAGE
Metal Can 680 mw CASE 606
Derate above Ta = +25°C 4.6 mw/°C To-1
Flat Package 500 mw
Derate above Tgq = +25°C 3.3 mw/°C
Plastic Dual In-Line Packages 625 mw Pl SUFFIX
- o o PLASTIC PACKAGE
Derate above Tgq = +25°C 5.0 mw/°C CASE 636
Ceramic Dual In-Line Package 750 mw (MC1709C only)
Derate above Tg = +25°C 6.0 mwW/°C
. PIN CONNECTIONS
Operating Temperature Range MC1709 ta -55 to +125 °C
MC1709C 0to +75 Schematic A B C D E F G
"G"&"P1"Packages 1 2 3 4 5 6 7
Storage Temperatl._lre Range Tstg °C "F" Package 23 45 6 78
Metal and Ceramic Packages -65 to +150 "p2 g "L"Packages 3 4 5 6 9 10 11
Plastic Packages -55 to +125

See Packaging Information Section for outline dimensions
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MC 1709, MC1709C (continued)

ELECTRICAL CHARACTERISTICS (V+ =+15 Vdc, V =-15 Vdc, TA = +25°C unless otherwise noted)

MC1709
Characteristic Symbol Min Typ Max
Open Loop Voltage Gain(Ri_= 2.0 kfl) aVvoL
(Vo ==+10V,TA = T|ovuto T highKS 25,000 45,000 70,000
Output Impedance zout
(f = 20 Hz) 150 -
Input Impedance zin
(f = 20 Hz) 150 400 -
Output Voltage Swing VO
(RL =10 kn) +12 .
(R_ = 2.0ktt) + -
Input Common-Mode Voltage Swing CMVijn +8 +
Common-Mode Rejection Ratio CMrej
(f = 20 Hz) 70 90 .
Input Bias Current *h
(TA =+25°C) - 0.2 0.5
(TA =Tlow) - 0.5 15
Input Offset Current l'iol
(TA =+25°C) ' 0.05 0.2
< A =Tlow> - 0.5
iTA =Thigh) - Do~ 0.2
Input Offset Voltage jol
(TA = +25°C) - 1.0 5.0
(TA = T|ow to Thigh) - Voo 6.0
Step Response
( Gain = 100, 5.0% overshoot, i tf 0.8
<RI =1.0kn, R2 = 100 kSl, > lpg A ~ 0.38 .
( R3=1.5kn,C<| = 100pF,C2= ) dVout/dt 0 12 i-l-
3.0 pF
( Gain = 10, 10% overshoot, ) tf - 0.6
j Rl =i.0kn, R2=10kn, [ tpd - 0.34 Vi -
( R3=1.5kn,C1=500pF,C2=20pFJ dVout/dt 0 1.7
\ Gain = 1,5.0% overshoot, ) tf ti-l.om 2.2 =
j Rl =10 kn, R2=10 kn, R3 = > tpd - 1.3 -
(1.5kn,C! =5000pF,C2=200pF ) dVout/dt 0 0.25
Average Temperature Coefficient of
Input Offset Voltage iTCviol
(RS=50n,TA = T|OWto Thigh) 3.0 -
IRS - 10 kf2, Ta = Tlow t0 T high> 6.0 ~
DC Power Dissipation PD
(Power Supply =+15 V, VQ=0) - 80 165
Positive Supply Sensitivity S+
(V- constant) 25 150
Negative Supply Sensitivity s«
(V+ constant) - 25 150
<D dVout/dt = Slew Rate @ Thigh = +75°C for MC1 709C,

+125°C for MC1709

TYPICAL CHARACTERISTICS

FIGURE 2 - TEST CIRCUIT
V+ =+15 Vdc, V =-15 Vdc, TA = +25°C
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MC1709, MC1709C (continued)

TYPICAL CHARACTERISTICS (continued)
(V+ = +15 Vdc, V- =-15 Vdc, T/\ = +25°C unless otherwise noted.)

FIGURE 3 - LARGE SIGNAL SWING
versus FREQUENCY

Vp-p- PEAK-TO-PEAK VOLTAGE (VOLTS)

FIGURE 4 - VOLTAGE GAIN FIGURE 5 - OPEN LOOP
versus FREQUENCY VOLTAGE GAIN versus FREQUENCY
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FIGURE 6 - VOLTAGE GAIN FIGURE 7 - COMMON SWING
versus POWER SUPPLY VOLTAGE versus POWER SUPPLY VOLTAGE

Avol, OPEN LOOP VOLTAGE GAIN (dB)

V+- and V- POWER SUPPLY VOLTAGE (VOLTS) V+ and V-, POWER SUPPLY VOLTAGE (VOLTS)



MC1709#MC1709C (continued)

TYPICAL CHARACTERISTICS (continued)

(V+ = +15 vdc, V~ =-15 Vdc, = +25°C unless otherwise noted.)
FIGURE 8 - POWER DISSIPATION FIGURE 9 - INPUT OFFSET
versus POWER SUPPLY VOLTAGE VOLTAGE versus TEMPERATURE
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FIGURE 10 - INPUT NOISE
VOLTAGE versus SOURCE RESISTANCE

See current MCC1709/1709C data sheet for standard linear chip information.
See current MCBC1 709/MCB1 709F data sheet for Beam-Lead device information.



