MOTOROLA MC]. 437
EMI DUCT [
- '?ECHNI%I&I\I;ATLA’C OR MC1537

MATCHED DUAL OPERATIONAL AMPLIFIERS
DUAL MC1709

. . . designed for use as summing amplifiers, integrators, or amplifiers OPERATIONAL AMPLIFIERS
with operating characteristics as a function of the external feedback
components. ldeal for chopper stabilized applications where ex-

. L . 7 e SILICON MONQLITHIC
tremely high gain is required with excellent stability.

INTEGRATED CIRCUIT
Typical Ampilifier Features:
® High-Performance Open Loop Gain Characteristics —

AyQL = 45,000 typicat
® Low Temperature Drift — + 3 uV/°C

® Large Output Voltage Swing —
+14 V typical @ £ 15 V Supply

MAXIMUM RATINGS (T = +25°C)

Rating Symbot Value Unit
Power Supply Voltage Vee +18 Vdc
VEe =l vde P SUFFIX
Differential Input Voltage Range VIDR +5.0 Valts PLASTIC PACKAGE
Cammon-Mode Input Voltage Range VicR Ve Volts CASE 646
Qutput Short Circuit Duration tg 5.0 s (MC1437P Only}
Power Dissipation (Package Limitation) Pp
Ceramic Package 750 mw
Derate above Tp = +25°C 6.0 mw/°C
Piastic Package MC1437P 625 mw PIN CONNECTIONS
Derate above Tp = +25°C 5.0 mwW/°C F‘j
Output Lag A| 1 14| V.
Operating Ambient Temperature Range Ta °c tput bag ce
MC1537 -55 to +125 Output A| 2 13 E:;F;U‘
MC1437 Oto +70
Storage Temperature Range Tstg -65 to +150 °c ‘nputLag A | 3 E Output B
Input Lag A E Input Lag B
FIGURE 1 — CIRCUIT SCHEMATIC Iav. Input 1__0] Input Lag 8
Non Inv
9 | Inv. Input
Vee 014 @11 input Lag 1 Input j . ey
v o] Non {ny.
k 10k 10k J 20 k EE input
ot
25 k 25k 10k %Lok Cutput 1
Input Lag o104 1 30 & ©12
Nan-Inverting 38 —f}_] —0 13
input 1 K Qutput 1
Invarting Input o-2 Lag
1 18 k 3.0k ¥3.0k
14
24k ¥ 36k 10k 75 7 1
L SUFFIX
2.4k £ 36k 10k 75 %
g EE CERAMIC PACKAGE
! 5 18 k 3.0k ¥3.0k ._tf CASE 632
Inverting Input
Non-Inverting 2 = Output 2
Input 2 7 ~O Lag
Input Lag 0—} ESO k J.)
2 25k; jask —-— 10k | ngk Output 2 ORDERING INFORMATION
~ Device Temperature Range Package
20 k .
[ 10k 10k ‘\1 i MC1437L . . Ceramic DIP
0°C to +70°C N
Ve 014 3 lnput Lag 2 MC1437P Plastic DIP
MC1537L —55°C to +125°C | Ceramic DIP
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MC1437, MC1537

ELECTRICAL CHARACTERISTICS - Each Amplifier (Vg = +16 Vde, VEg = -15 Vdc, T = +25°C unless otherwise noted.)

MC1537 MC1437
Characteristic Symbol Min Typ Max Min Typ Max Unit
Open Loop Voitage Gain AvoL -
(R =50ks2, Vg=+10V, 25,000 45,000 | 70,000 15,0001 45,000 -
Ta= Tiow®to Thigh®l
Qutput Impedance 25 — 30 — - 30 - §
f = 20 Hz)
Input tmpedance 2j 150 400 - 50 150 - (3¢
(f = 20 Hz}
Output Voltage Range VOR Vpeak
(R = 10 k82) +12 +14 - +12 +14 -
(R = 2.0 k§2} +10 +13 - - - -
1nput Common-Mode Voltage Range VICR +8.0 110 - +80 +10 - Vpeak
Common-Mode Rejection Ratio CMRR 70 100 - 65 100 - dB
input Bias Current ha uA
- 17 +12)  (Ta =+25°C) - 02 05 - 04 15
2 Ta = Tiow D) - 05 15 - i 20
Input Offset Current "o uA
o =11-12) - 0.0s 02 - 0.05 05
“IO:'1’|2rTA:TIow®) - - 0.5 — - 075
Mo =11-12.TA = Thigh @) - - 0.2 - - 0.75
Input Offset Voltage Vio mV
(T = +25°C) - 1.0 5.0 - 10 75
T = Tiow D0 Thign @1 - = 60 - - 10
Step Response
Gain = 100, 5% overshoot, ) TN - 0.8 - - 08 - us
Ry = 1ki2, Ry = 100ksL, P LH IPHL — 0.38 - - 038 — us
(Rg 15k£1,C|=100pF,C2’—3,0pF‘ < - 12 - - 12 - Vius
‘Gam = 10, 1Q% overshoot, ’ ITLH - 06 - - 06 - us
Ry = 1ki2, Ry = 10 k2, PLH PHL - 034 - - 0.34 - us
R3=15ki2, Cq =500 pf.Cy = 20 pF SR - 17 - - 17 - Vips
Gain = 1, 5% overshoot, I TLH - 22 - — 22 - us
Ry =10k, Ry = 10 ks, PPLHPHL - 13 - - 1.3 - us
R3=1.5ks2, Cy =5000pF,C2:2009F$ SR - 0.25 - - 0.25 - Vius
Average Temperature Coefficient of aV|g/aT uV/°C
Input Offset Voltage
Rg =501 TA " Tiow (D t© Thigh @ _ 15 _ _ 15 -
(RgS10ks2, Ta - Tiow D10 Thigh @) - 3.0 - — 30 =
Average Temperature Coetficient of aig/aT nA/oC
Input Offset Voltage
{Ta = Tiow (D to +25°C) - 07 - - 0.7 -
{Ta = +25°C 10 Thigh D - 0.7 - . 07 -
OC Fower Consumption (Total) Pc - 160 225 - 160 225 mw
{Power Supply = £15 V, Vg = O}
Positive Supply Sensitivity PSS+ — 10 150 — 10 200 wVIv
{Vgg constant)
Negative Supply Sensitivity PSS- - 10 150 - 10 200 uVviv
(Vg constant)
@T,ow = o“cocov MC1437 @Th,g,, = «70"5 for MC1437
=-55°9C for MC1537 = +125°C for MC1537
MATCHING CHARACTERISTICS °'
Open Loop Voltage Gain AyvOL1-AVOL2 - +1.0 — - +1.0 - d8
Input Bias Current he1-1iB82 - +0.15 -~ = +0.15 - »A
Input Offset Current ho1-ho2 - +0.02 — - +0.02 — HA
Average Temperature Coefficient ‘AI_IACT"L . \AI_LOth - +0.2 - - +0.2 - nA/°C
Input Offset Voltage Vi01-V102 - +0.2 - - +0.2 - myv
Average Temperature Coefficient |A\i|°1 i- |A1A!|92| - 105 _ - +0.5 _ uv/ec
Channel Separation o1
{f = 10 kH2) o2 - 90 - - 90 - d8
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MC1437, MC1537

TYPICAL OUTPUT CHARACTERISTICS

FIGURE 3 — TEST CIRCUIT

= = O
Ve = +15 Vde, Vgg = 15 Vde, Ty = 259C

R2 ouTPuT
N FIGURE | CURVE |VOLTAGE TEST CONDITIONS NOISE
ND. NO. | GAIN | Ry(tn | Rale) | Ra() | CyteF) | CalpF) |(mVEma
4 1 1 0k 10k 15k 50% 200 0.0
2 10 wk | 100k | 15k | s00 20 014
3 100 wk | 10M | 15k 100 30 07
4 06 | 10k | oM 0 10 30 52
5 1 1 10k Wk 15k 5.0k 200 g.10
2 bl 10k 100k 15k 500 0 0.34
3 100 10k 18M 1.5k 100 3.0 0.7
Output 4 1800 10k | 1om 0 10 30 52
a0 R 6 1 AvoL | 0 - 15k | 50 4% 200 55
— 2 AyoL 0 ® 5k 500 20 105
3 AyoL 0 = 15k 100 30 210
c2 = 4 Ayl 0 B i 10 3.0 390
- 5 AyOL 0 ® @ 0 30 —
=
FIGURE 4 — LARGE SIGNAL SWING
versus FREQUENCY FIGURE 5 — VOLTAGE GAIN versus FREQUENCY
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FIGURE 6 — OPEN LOOP VOLTAGE GAIN FIGURE 7 — TOTAL POWER CONSUMPTION
versus FREQUENCY versus POWER SUPPLY VOLTAGE
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N 10 { ] ] | |
10 100 1.0k 20k 5.0k10k 100k oM 40 60 80 10 12 14 18

1, FREQUENCY (Ha)
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MC1437, MC1537

TYPICAL CHARACTERISTICS (continued)

FIGURE 8 — VOLTAGE GAIN versus FIGURE 9 — COMMON INPUT SWING
POWER SUPPLY VOLTAGE versus POWER SUPPLY VOLTAGE
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FIGURE 10 — INPUT OFFSET VOLTAGE FIGURE 11 — OUTPUT NOISE VOLTAGE
versus TEMPERATURE versus SOURCE RESISTANCE
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FIGURE 12 — INDUCED OUTPUT SIGNAL
{CHANNEL SEPARATION) versus FREQUENCY
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