MOTOROLA MCI 439
B SEMICONDUCTOR
TECHNICAL DATA o MC1539

UNCOMPENSATED OPERATIONAL AMPLIFIER OPERATIONAL AMPLIFIER

SILICON MONOLITHIC

... desi d for use as a summing amplifier, integrator, or am-
esigned for use as a g plifier, integrator, or am INTEGRATED CIRCUIT

plifier with operating characteristics as a function of the externat
feedback components.

e Low Input Offset Voltage — 3.0 mV max

o Low Input Offset Current — 60 nA max

o large Power-Bandwidth — 20 Vp-p Output Swing at 20 kHz min

e Qutput Short-Circuit Protection

e Input Over-Voltage Protection

e Class AB Output for Excellent Linearity G SUFFIX

® High Slew Rate — 34 Vius typ METAL PACKAGE
CASE 601
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FIGURE 3 — OUTPUT LIMITING CIRCUIT
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ORDERING INFORMATION
Device Temperature Range Package—l

MC1439G ) . Metal Can
MC1439P1 0Cto +70C Plastic DIP
MC1539G -55°Cto +125'C_ | Metal Can |
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MC1439, MC1539

ELECTRICAL CHARACTERISTICS (v = +15 Vde, VEg = - 16 Vde, Ta = +25°C unless otherwise noted.)

MC1539 MC1439
Characteristic Symbal Min Typ Max Min Typ Max Uit
Input Bias Current lig uA
(Tp = +25°C) - 020 0.50 - 0.20 1.0
Ta =Tiow(®) - 0.23 070 - 023 15
Input Offset Current Mol nA
(Ta = Tiow! - - 75 - - 150
1T = +25°C) - 20 60 - 20 100
'TA:Thlgh(D) - 75 150
Input Offset Voltage Vol my
Tp = +25°C) 10 30 - 20 75
{Ta = Tiow: Thigh! - 40
Average Temperature Coefficient of Input | TCVIp | wVoC
Offset Voltage ITA = T to Thigh!
{Rg = 50 - 30 30
{Rg <10 k¢2) 50 - 50 -
Input Impedance 2in 150 300 100 300 - kel
tf =20 Hz)
Input Common-Mode Voitage Range VICR t11 +12 +11 +12 Vpk
Equvalent lnput Noise Voltage en 30 30 AVAHZY
{Rg = 10k, Noise Bandwidtn = 1 O He,
f=10kHz)
Common-Mode Rejection Ratio CMRR 80 110 - 30 110 dB
{1 =1.0kHz)
Open-Loop Voltage Gain 'Vg = r10V, R = AvoL
10k42, Rg =1 (Ta - +259C 10 Thygp) 50,000 | 120,000 15,000 | 100 000 -
Ta - Tiow! 25000 | 100,000 15 000 100.000
Power Bandwidth (A, - 1. THD < 5%. PBW kHz
Vo 20 Vp-p!
IRL =20k 10 50
IR 10k Rg - 10k 20 50
Step Response
‘ Gain = 1000, no avershoot ' tTHL 130 130 ns
4 R1=10kt R2-10M,R3 10kt tod 190 190 ns
[ R4 -30k!!, R5=10k::. C1=1000 pF SR 60 60 Vius
 Gawn = 1000 15" overshoot ' tTHL 80 80 ns
S R1-10k82,R2=10Mf2 R3=10k12, tod 100 100 . ns
R4=0,R5 -10k:;,C1 =10 pF ‘ SR 14 - 14 Vs
5 Gain = 100 no overshoot Q ITHL 60 60 ns
R1=10ks R2-100k:r R3=10k: ¢ tod - 100 100 ns
R4 - 10kt RS 10kt C1 = 2200pF ‘ SR 34 34 Vius
s Gain 10, 15°% overshoat, ‘ TTHL 120 120 ns
5« R1=10ki A2 -10k, R3 =10k, tpd 80 1 80 - ns
' R4:’l0ki!,R5*10kLL,C1:2200pF‘ SR 625 625 Jus
‘ Gain = 1, 15% overshoot, ’ ITHL 160 - 160 ns
« R1=10kt. R2=10k{, R3-50k.:, ( tpd 80 - 80 - ns
R4 -390 2. R5=10k!, Ct - 2200 pF SR - 42 42 Vius
Output Impedance 25 40 40 kil
(f = 20 Hz)
Output Voltage Swing Vo Vok
(R - 20k, f=10kHz) - - +10 +13
(R =10ks2, f=10kHz) +10 13
Positive Supply Rejection Ratio PSRR+ 50 150 50 200 wVIV
{Vgg constant Rg = =)
Negative Supply Rejection Ratio PSRR - - 50 150 50 200 VIV
(Ve constant, Rg o)
Power Supply Current
vg =0l Icc - 30 50 30 67 mAdc
'EE - 30 50 - 30 67
(-
@ 1w - 0°C for MC1439 Thigh = +70°C for MC1439

—55°C for MC1539 +125°C for MC1539
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MC1439, MC1539

MAXIMUM RATINGS (T = +25°C unless otherwise noted.)

Rating Symbol Value Unit
Power Supply Voltage Vee +18 Vdc
Vg +18
Differential Input Volitage Range VIDA IHVee + iVeel Vdc
Common-Mode input Voitage Range VicR +Vee-|VeE] Vdc
L.oad Current It 15 mA
Output Short-Circuit Duration tg Continuous
Power Dissipation (Package Limitation) Ppo
Metal Package 680 mw
Derate above T 4 = +25°C 4.6 mw/°C
Plastic Dual In-Line Packages MC1439 625 mwW
Derate above T p, = +25°C 5.0 mw/°C
Operating Temperature Range MC1639 Ta -55 to +125 OS¢
MC1439 Oto +70
Storage Temperature Range Tstg oc
Metal Packages -65 to +160
Plastic Packages -55 to +125
FIGURE 4 — EQUIVALENT CIRCUIT SCHEMATIC FIGURE 5 — EQUIVALENT CIRCUIT
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TYPICAL OUTPUT CHARACTERISTICS
vge  *15 Vdc VEE - 16 voc Ta o 22590
T -
FIGURE | CURVE | vOLTAGE TEST CONDITIONS (FIGURE &
No NO GAIN Ryl [Rpi [Ryin) |Rgtor |Agia) |Cy teft
v a0 ° P a - ~ o
2 1 10 10« S0w 190 10k 2200
a 10 10 10« 10K 10k 0. 2200
rIp2 - 100 10x D0 10k ow 10w 2700
5 1000 10~ 1o0M 10k 0k 10 1000
6 1000 10« 1oM 10« 9 10% 190
] 1 Ao o = ° o B o
2 3%0 2200
3 J | 10k ’ 2200 Ri
4 10+ 2200
5 0= ‘ 1000
] ] 10
13 ALL 1 10k 10k 50« 390 10k 2200 —
14 aLL 10 vox | 1ok | 1o« | 1o | vox | 2200 -
15 ALL 100 10k 100« 10x 10x 10« 2200
16 aLL 1000 1ax [1om [ 1o | 30. 10« | 2200
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MC1439, MC1539

TYPICAL CHARACTERISTICS (continued}
(Ve = +16 Vde, VEE = -15 Vde, Ta = +26°C, unless otherwise noted.)

FIGURE 7 — LARGE-SIGNAL SWING versus FREQUENCY FIGURE 8 — OPEN-LOOP VOLTAGE GAIN versus FREQUENCY
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FIGURE 11 - OUTPUT VOLTAGE SWING
(to clipping) versus SUPPLY FIGURE 12 — CLOSED-LOOP GAIN versus FREQUENCY
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MC1439, MC1539

TYPICAL CHARACTERISTICS (continued)
{(Vee = +15 Vde, Vgg = -16 Vde, T = +259C, unless otherwise noted.}

FIGURE 13— Ac(* =1 RESPONSE versus TEMPERATURE FIGURE 14 — Ag = 10 RESPONSE versus TEMPERATURE
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FIGURE 15 — Ac = 100 RESPONSE versus TEMPERATURE FIGURE 16 — Ac| = 1000 RESPONSE versus TEMPERATURE
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FIGURE 17 — SPECTRAL NOISE DENSITY FIGURE 18 — QUTPUT NOISE versus SOURCE RESISTANCE
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*Ac = Closed-Loop Gain
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Vg, OUTPUT VOLTAGE SWING (Vp)

ICMAR|, COMMON-MODE REJECTION RATIQ (dB}

Pp, POWER DISSIPATION {mW)

MC1439, MC1539

TYPICAL CHARACTERISTICS (continued)
(Vge = +15 Vde, VEE = -15Vdc, Ty = +25°C, unless otherwise noted.)

FIGURE 19 — POWER DISSIPATION versus TEMPERATURE
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FIGURE 21 — POWER BANDWIDTH
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FIGURE 23 — COMMON-MODE REJECTION RATIO
versus FREQUENCY
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FIGURE 20 — POWER DISSIPATION versus
POWER SUPPLY VOLTAGE
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FIGURE 22 - COMMON-MODE INPUT VOLTAGE
versus SUPPLY VOLTAGE
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FIGURE 24 — COMMON-MODE REJECTION RATIO

versus TEMPERATURE
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MC1439, MC1539

FIGURE 25 - VOLTAGE-FOLLOWER PULSE RESPONSE
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TYPICAL APPLICATIONS
FIGURE 26 — VOLTAGE FOLLOWER FIGURE 27 — DIFFERENTIAL AMPLIFIER FIGURE 28 — SUMMING AMPLIFIER
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For detailed information see Motorala
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VNOMINAL - VQ (MILLIVOLTS)

05

MC1439, MC1539

TYPICAL APPLICATIONS (continued)

FIGURE 30 — LOAD REGULATION FOR
CIRCUIT OF FIQURE 29

50 100 150 200 250
LOAD CURRENT (MILLIAMPE RES)

FIGURE 31 — REGULATOR OUTPUT VOLTAGE
(under pulsed load condition}

Horizontal Scale 200 ps'Div
Vertical Scale 1 mV/iOw
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