MOTOROLA
MC1439
m SEMICONDUCTOR s
TECHNICIg. DATlA’ MC1539

UNCOMPENSATED OPERATIONAL AMPLIFIER OPERATIONAL AMPLIFIER

... designed for use as a summing amplifier, integrator, ar am- Ii:#LZORI\LMSNOUTH'c
plifier with operating characteristics as a function of the external TED CIRCUIT
feedback components.

® Low Input Offset Voltage — 3.0 mV max

® Low Input Offset Current — 60 nA max

® Large Power-Bandwidth — 20 Vp-p Output Swing at 20 kHz min
® Output Short-Circuit Protection

® [nput Over-Voltage Protection

® Class AB Output for Excellent Linearity

e High Slew Rate — 34 V/us typ
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FIGURE 1 — HIGH SLEW-RATE INVERTER
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FIGURE 2 — QUTPUT NULLING CIRCUIT P1 SUFFIX
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FIGURE 3 — OUTPUT LIMITING CIRCUIT
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ORDERING INFORMATION
Device Temperature Range Package

M(C1439G . . Metal Can
MC1439p1 0°Cto +70°C Plastic DIP
MC1538G | -55°Cto «125C | Metal Can
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MC1439, MC1539

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

MC 1539 MC1439
Characteristic Symbol Min Typ Max Min Typ Max Unit

Input Bias Current lig nA
(Tp = +25°C) - 0.20 0.50 - 0.20 1.0
(Ta = TIow@) - 0.23 0.70 - 0.23 15

Input Oftset Current Mol nA
(TA = Tiow! - - 75 - 150
{Ta = +25°C) - 20 60 - 20 100
{TA = Thigh @ ) - - 75 - 180

Input Offset Voltage Viol mvy
{Tp = +25°C) - 1.0 30 - 20 75
{TA = Tiow. Thigh! - - 4.0 : -

Average Temperature Coefficient of Input | TCVig | uv/ocC
Offset Voltage (Ta = Tiow 10 Thigh!

{Rg = 50 11} - 30 - 30
{Rg <10 ks2) - 5.0 - - 5.0 -

Input Impedance Zin 150 300 - 100 300 - (31
{f =20 Hz)

Input Common-Mode Voltage Range ViCR 11 12 11 112 Vpk

Equivalent Input Noise Voltage en 30 - 30 nV/Hz)%
{Rg = 10 k{t, Naise Bandwidth = 1.0 He,
f=1.0kH2)

Commuon-Mode Rejection Ratio CMRR 80 110 a0 110 dB
(f = 1.0kHz)

Open-Loop Volitage Gain tVg =+ 10V, R = AyoL
10ks2, Rg=2} (Tp = +25°C to Thygn! 50,000 | 120,000 15,000 | 100,000 -

(Ta = Tiow! 25,000 | 100,000 - 15.000 | 100,000

Power Bandwidth (A, =1, THD < 5%, PBW kHz

Vg - 20 Vpp)
(R = 2.0ks2) 10 50
(RL-10kQ,Rg - 10k 20 50

Step Response
Gain = 1000, no overshoot, TTHL 130 - 130 ns
R1=10ks2, R2=10M&, R3=10ki2, Ind 190 190 ns
R4 - 30k, RS = 10ks2, C1 1000 pF SR 6.0 6.0 Vius
Gain = 1000, 15% overshoat, ITTHL 80 80 ns
R1=10%{2, R2=1.0Ms2, R3=1.0ks2, tad 100 100 ns
R4=0,R5 =10k, C1 =10 pF SR 14 - 14 Vs
Gain = 100, no overshoot, THL 60 60 ns
R1=1.0ki2, R2=100ks2, R3 1.0k, tpd - 100 - 100 ns
R4 =10k$2, RS 10k, C1 = 2200 pF SR 34 34 P Vius
Gain = 10, 15% avershoot, ITHL 120 120 ns
R1=1.0ks2, R2 = 10ks2, R3=1.0k12, tpd 80 - 80 - ns
R4 = 1.0k, R5=10ksL, C1=2200pF SR - 6.25 6.25 V/us
Gain = 1, 15% overshoot, ITHL 160 - 160 ns
R1 =10k, R2=10k$:, R3=5.0kS2, Ipd 80 - 80 ns
R4 =390, R5 = 10k2, C1=2200pF SR -- 4.2 - 4.2 - Vius

QOutput Impedance 20 4.0 - - 4.0 344
{f = 20 Hz)

Qutput Voltage Swing Vo Vok
(R =20k, F=1.0kHz) - - +10 +13
[HL:'I.GkSl,f:'I.OkHZ) +10 +13

Positive Supply Rejection Ratio PSRR+ - 50 160 50 200 uV /v
(VEE constant, Rg = )

Negative Supply Rejection Ratio PSRR- - 50 150 50 200 avaY
(Ve constant, Rg = o9)

Power Supply Current
Vg =0 Icc : 3.0 5.0 3.0 6.7 mAdc

IEE - 3.0 5.0 - 3.0 6.7

(D Tyouw - 0°C tor MC1439 Thigh = +70°C for MC1439

—55°C for MC1539 +1259C for MC1539
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MC1439, MC1539

MAXIMUM RATINGS (T4 = +25°C unless otherwise noted.)

Rating Symbol Value Unit
Power Supply Voltage Vee +18 Vde
VEE +18
Differantial Input Voltage Range VDR HVee + [VEE Vdc
Common-Moade Input Voltage Range VicR +Vee-IVegt Vdc
Load Current I 15 mA
Output Short-Circuit Duration tg Continuous
Power Dissipation {Package Limitation) Pp
Metal Package 680 mW
Derate above T 5 = +25°C 46 mWw/oc
Plastic Dual In-Line Packages MC1439 625 mw
Derate above T p = +26°C 5.0 mw/°C
Qperating Temperature Range MC1539 Ta -55 to +125 Oc
MC12439 Oto +70
Storage Temperature Range Tseg °c
Metal Packages -65 to +160
Plastic Packages -55 to +125
FIGURE 4 — EQUIVALENT CIRCUIT SCHEMATIC FIGURE S — EQUIVALENT CIRCUIT
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FIGURE 6 — TEST CIRCUIT
TYPICAL OUTPUT CHARACTERISTICS
IVgE © 15 V0e Vgg - =16 Ve, Ty - +285C
FIGURE | CURVE | VOLTAGE TEST CONDITIONS {FIGURE 6
NO NO GAIN Ayta) [Ra0m Ry [Re (N} |Rgin) [CqipFl
1 Aot o Ed o @0 oo (]
2 1 10k 10k 50« 490 10K 2200
3 10 10k 10k 1ok 10k 10k 2200
72 4 100 10k 100 k 10K 108 10K 2200
5 1000 10K 19m 1 Gk Jok 10k 1000
L] 1000 1.0k 10M 10k 0 10k 10
3 1 A [ o [ oo aa a
2 390 2200 R
3 1.0k 2200 |
- 10w 2200
s 30k 1000
6 a 0
13 ALL 1 10k 13 50k 390 10+ 2200
14 ALL 10 10k 10k 10x 10k 1ok 2200 -
16 AL 100 10w 100 K 10% 10k 1q K 2200
16 ALL 1000 10x [ 10m Tk 0k 10k 200

MOTOROLA LINEAR/INTERFACE DEVICES

2-111
Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5800862/MC1539G.html

MC1439, MC1539

TYPICAL CHARACTERISTICS (continued)
{Vge = +15 Ve, VEE = -15 Vdc, Ta = #25°C, unless otherwis noted.

FIGURE 7 — LARGE-SIGNAL SWING versus FREQUENCY FIGURE 8 — QPEN-LOOP VOLTAGE GAIN versus FREQUENCY
) Mo ‘
0 g o[ LI ' i
= N T NANY z NI Y fiL = 20k OHMS
= 18 < N 1
> \ o 8D y * |
w18 o N N
g 2 N AN g N M\ 6
2 N S 60| ARROWS INDICATE \
S 1 g UNCOMPENSATED NN N
> \ o 50— POLE LOCATIONS i
=R [=] 4 N
g g1v2¥3 Y 3 NN
& 24D
> 80 = JIERNNL AN
o w 5
. o 30
£ 60 RL=1.0kOHM o N \
[ o 20
4.0 11 > N
20 < 5% THD < 0 Y \
0 L 0 2 1)
10k 10k 100 k 10M 100 1.0k 10k 100k oM 1M
1, FREQUENEY {Hz) 1, FREQUENLY [Hz)
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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 icontinyed)
{Voe = +15 Vdc, Vgg = -156 Vide, T, = +25°2C, unless otherwise noted.)

FIGURE 13— AgL" =1 RESPONSE versus TEMPERATURE
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FIGURE 15 — Ag| =100 RESPONSE versus TEMPERATURE
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FIGURE 17 — SPECTRAL NOISE DENSITY
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FIGURE 14— Agy = 10 RESPONSE versus TEMPERATURE
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FIGURE 16 — Ac|_ = 1000 RESPONSE versus TEMPERATURE
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FIGURE 18 — OUTPUT NOISE versus SOURCE RESISTANCE
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MC1439, MC1539

TYPICAL CHARACTERISTICS (continued)
Voo = +16 Vde, VEg = -15Vdc, Ty = +259C, unless otherwise noted.]

FIGURE 19 — POWER DISSIPATION versus TEMPERATURE
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FIGURE 21 — POWER BANDWIDTH
(LARGE-SIGNAL SWING versus FREQUENCY)
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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 22 — COMMON-MODE REJECTION RATIO
versus TEMPERATURE
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MC1439, MC1539

FIGURE 25 — VOLTAGE-FOLLOWER PULSE RESPONSE

+5.0 ] '—
|
" | INPUT —~—| a—QUTPUT
5, |
a
> |
a 5.0 19 15 20
TIME (us)
TYPICAL APPLICATIONS
FIGURE 26 — VOLTAGE FOLLOWER FIGURE 27 — DIFFERENTIAL AMPLIFIER FIGURE 28 ~ SUMMING AMPLIFIER
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MC1439, MC1539

TYPICAL APPLICATIONS (continued}

FIGURE 30 — LOAD REGULATION FOR FIGURE 31 — REGULATOR OUTPUT VOLTAGE
CIRCUIT OF FIGURE 29 {under pulsed load condition)
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