MOTOROLA

m SEMICONDUCTOR
TECHNICAL DATA

MONOLITHIC OPERATIONAL AMPLIFIER

.. . designed for use as a summing ampltfier, integrator, or amplifier
with operating characteristics as a function of the external feed-
back components.

@ High-Performance Open Loop Gain Characteristics
Ayol = 45,000 typical

® Low Temperature Drift — +3.0 uV/°C typica! (MC1709)
Large Output Voltage Swing — 14 V typical @ 15 V Supply
® | ow Output Impedance — z5 = 150 ohms typical

MAXIMUM RATINGS (Tp = +25°C unless otherwise noted.}

Rating Symbol Value Unit
Power Supply Voltage Vee +18 Vde
VEE -18
Input Differential Voltage Range VIDR =50 Volts
Input Common-Mode Range ViCR =10 Volts
Output Load Current IL 10 mA
Output Short-Circuit Duration tg 5.0 s
Power Dissipation (Package Limitation} Pp
Metal Can 680 mw
Derate above Tp = +25°C 4.6 mwW-°C
Plastic Dual in-Line Packages {(MC1709C only) 625 mw
Derate above Tp = +25°C 5.0 mw<C
Ceramic Dual In-Line Package 750 mwW-~<C
Derate above Ta = +25°C 6.0 mw=<C
Operating Ambient MC1709A, MC1709 TA -55t0 +125 C
Temperature Range MC1709C Oto +70
Storage Temperature Range Tstg C
Metal and Ceramic Packages —65to +150
Plastic Packages -55t0 ~125

FIGURE 1 — EQUIVALENT CIRCUIT SCHEMATIC
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ORDERING INFORMATION

Device Temperature Range Package
MC1709CG Metal Can
MC1709CU 0Ctwo +70C Ceramic DIP
MC1709CP1 Plastic DIP
MC1709G.AG Metal Can
MC1703AU “55Ct0 A125C | coramic DIP
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MC1709, MC1709A, MC1709C

ELECTRICAL CHARACTERISTICS {unless otherwise noted, +9.0V <Vcg < 15V, —9.0V = Vgg = - 15V, TA = 25°C)

MC1709A MC1709
Characteristic Symbol Min Typ Max Min Typ Max Unit
Input Offset Voltage Vio - 06 20 - 10 50 mV
(Rg < 10 k)
Input Offset Current Lo — 1Q 50 - 50 200 nA
Input Bias Current hig - 100 200 - 200 500 nA
Input Resistance r 350 700 - 150 400 - k2
Qutput Resistance ‘o — 150 — — 150 - i3
Power Supply Currents Icc. lee - 25 36 - - - mA
Vee =15V, VEg=-15 V)
Power Consumption Pc - 75 108 - 80 165 mwW
(Vcc =15V, VEg =-15V)
Transient Respanse ‘—F
{Voc =15 V. VEg = -16 V) See Figure 8
Risetime tTTLH - - 15 - 0.3 1.0 us
Qvarshaot Qs - - 30 - 10 30 %
ELECTRICAL CHARACTERISTICS (unless otherwise noted, +9.0V <Vcc <15V, —9.0V = Vgg = - 15V, Ta = —55°C to +125°C)
MC1709A MC 1709
Characteristic Symbol Min Typ Max Min Tyvp Max Unit
input Offser Voltage Vio - - 3.0 - - 60 my
(Rg < 10 k)
Average Temperature Coefficient of Input Offset Voltage | -vig/° T uviBC
(Rg =50 §2, Tp = 25°C to 125°C) - 18 10 - - B
1Rg =50 ©2, T4 = -55°C to 259C) - 1.8 10 - - -
1Rg =50 ©2, Ta = -55°C 10 125°C) - - - - 30 -
{Rg =10 k2, Ta = 25°C to 125°C) - 20 15 - - -
(Rg = 10k, Ta = -55°C to 25°C) - 48 25 - - -
{Rg = 10 k2, Ta = ~-55°C to 125°C) - - - - 6.0 -
Input Offset Current o nA
Tp =-559C) - 40 250 - 100 500
1Ta = 125°C) - 35 50 - 20 200
Average Temperature Coeff.crent of tnput Offset Current ho!' T nAOC
{Tp = -55°C 10 25°C) - 045 2.8 - - -
(T =25°C 10 12590 - 0.08 0.5 - - -
Input Bias Current T3} — 300 600 - 500 1500 nA
ITa = -55°C)
input Resistance T 85 170 — 40 100 - (39
(Ta = -55°C!
Input Common-Made Voltage Range VICcR 80 +10 - +80 =10 - v
IVoe =15V, VEp = -15V)
Common Mode Rejection Ratio CMRR 80 110 - 70 a0 - dB
\Rg <10 k)
Supply Voltage Rejection Ratio PSRR - 40 100 - 25 150 vV
(Voo = 15 V. VEg =-15 V, Rg <10 k§2)
Large Signal Voltage Gain Ay 25 a5 70 25 45 70 Vimv
(Vee =15V, VEE = -15 V, A 22Dk,
Vg = £15 V)
Qutput Voltage Range VoRr [
(Ve =18V, VEE =-15 V)
IR 210 k&2 £12 +14 - £12 14 -
R =Z20k0) +10 +13 - +10 +13 -
Power Supply Currents icc/leg mA
(Vee =15V VEg =-15 V)
(Ta =-559C) - 2.7 45 - - -
(Ta = 125°C) - 2.1 30 _ -~ _
Power Consumption Pc mwW
(Vog =18, Vegg =-15 V)
(Ta = -559C} - 81 135 - - -
(Ta =125°C) - 83 920 - - -

MOTOROLA LINEAR/INTERFACE DEVICES

2-189




MC1709, MC1709A, MC1709C

ELECTRICAL CHARACTERISTICS (unless otherwise noted, Vo = +15V, VEE = —15V, Tp = 25°C)

MC1709C
Characteristic Symbol Min Typ Max Unit
Input Offset Voltage Vio - 20 75 mV
(R < 10kQ,90V <15V, 9.0V » VEg = -15V)
Input Offset Current o - 100 500 nA
Input Bias Current lig - 300 1500 nA
Input Resistance n 50 250 — k2
Qutput Resistance o - 150 - 1)
Power Consumption Pc - 80 200 mw
Large Signal Valtage Gain Ay 15 45 - VimVv
(RL>20kQ,Vg=:10V)
Qutput Voltage Range Vor \%
IR >10 k) 12 +14 -
1R 220kQ) £10 +13 -
Input Common-Mode V oitage Range VicR 80 110 — A"
Common Mode Rejection Ratio CMRR 65 20 - dB
1Rg 10«0}
Supply Vaoltage Rejection Rato PSRR — 25 200 uViv
{Rg <10 k)
Transient Response
See Figure 8
Rise Time tTLH - 03 - Hs
Overshoat 0os - 10 - %

ELECTRICAL CHARACTERISTICS (unless otherwise specified, Vcc = +15V, VEE = — 15V, Tp = 0°C to 70°C)

MC1708C
Parameter Symbal Min Typ Max Unint
input Offset Voltage Vio - - 10 mv
(Rg = 10k2,90V « Ve & 15V, -90V = Vgg 2 15V)

tnput Offset Current o - - 750 nA

Input Bias Current iig - — 20 A
Large Signal Voltage Gan Ay 12 - - VimV

(R >20k2,Vg=1:10V)
Input Resistance n 35 - - k2
TYPICAL CHARACTERISTICS
FIGURE 2 — TEST CIRCUIT
(Vee = +15 Vdce, VEg = -15 Vdc, Ty = +25° i
cc EE ¢, Ta = +25°C) Fig. ‘ " Test Conditions
R2 urve NO.

c No. R (2) | Ry(2) | Ry(a) | € (pF) | C,(pP)

3 ‘ 1 10 k 10k | L5k |5.0k 200

R3 i 2 10k | 100k | L5k | 500 20

Ry 3 10k 1.OM| 1.5k 100 3.0

—Ann— ' 4 1.0k 1.0M 0 10 3.0

4 } 1 1.0k | L.LOM Q 10 3.0

2 10 k 1.O0OM| 1,5k | 100 3.0

RL 3 10k | 100k | 1.5k [ 500 20

F_ 1 4 10k 0k | 1.5k | 5.0k 200

P = 5 1 0 @ | L5k|50k| 200

= 2 0 * 1.5k 500 20

3 0 = L5k 100 3.0

4 0 © 0 10 3.0

MOTOROLA LINEAR/INTERFACE DEVICES

2-160




Ay, VOLTAGE GAIN tdB) V(. OUTPUT VOLTAGE (Voits peak tu peak)

SLEW RATE {V/us)
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FIGURE 5 — OPEN LOOP VOLTAGE
GAIN versus FREQUENCY
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FIGURE 7 — SLEW RATE versus CLOSED LODP GAIN
USING RECOMMENDED COMPENSATION NETWORKS
108 + -
= Easi VecVEe = 115V ]
50 | 1 —- HH
201 -
10
50 ———
20
0=
=
0.5
02—
| j
1 [ [ Tl
03 10 100

MC1709, MC1709A, MC1709C

FIGURE 3 — LARGE SIGNAL SWING versus FREQUENCY
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FIGURE 4 — CLOSED LOOP VOLTAGE
GAIN versus FREQUENCY
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FIGURE 6 — VOLTAGE GAIN versus
POWER SUPPLY VOLTAGE
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FIGURE 8 — TRANSIENT RESPONSE TEST CIRCUIT
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