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FEATURES

Guaranteed Vg, 500 2V max.
Guaranteed Matched CMRR, 94 dB min.
Guaranteed Matched Vos: 750 uV max.
Internal Frequency Compensation

Low Crossover Distortion

Continuous Short Circuit Protection
Low Input Bias Current
LM148/LM348 Direct Replacements
RM4136/RC4136 Direct Replacements
Low Noise
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LOW FREQUENCY NOISE TEST CIRCUIT

+15V INPUTREF._ _ Vo
1002 N Megew Noise 25,000
b 3.3kQ OUTPUT 5 mui
i00Q (eny _ ) < DMVicm
VAAA- + I4.7 HF P P) 25.m0
15V =
= 10 Hz FILTER (enp_p) =200 nVicm
25 MQ
EQUIVALENT SCHEMATIC
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QUAD MATCHED OPERATIONAL
AMPLIFIER, 741-TYPE

B MPOPO09 / OP11
7-79-05 -HO

GENERAL DESCRIPTION

The MPOP09/MPOP11 is a quad matched amplifier set (741- .
type) in a single 14-pin DIP package. The MPOP11 is a plug-

in replacement for the OP1 1, LM348, and LM148 amplifiers
while the MPOPOS is a plug-in replacement for 0OP09, RC4136,
and RM4136 amplifiers. Matched parameters include offset
voltage and common made rejection ratio — important
considerations for instrumentation amplifiers. Also, for good
audio system performance, the amplifiers have been designed
to have equal positive and negative slew rates.

Incorporated into each of the amplifiers are the MPOPQ2
advantages of low drift and noise, Micro Power Systems’
"Silicon Nitride Passivation® provides long-term stability,
reduced “popcorn noise” and maximum reliability. For de-
signs requiring minimum space and cost, the MPOP09 and
MPOP11 amplifiers are ideal. The MPOPO9 and MPOP11 are
agood choice in circuits requiring MP5502-type performance
in quad configuration.

PIN CONNECTIONS, MPOP09

TOP VIEW
~INPUT () 1]
+INPUT (4) 2]

t]u - INPUT (D)

[J13 +iNpPUT (D)

OUTPUT (A) 3[] @]12 OUTPUT (D)
ouTPUT (B) 4] 11t v+

+INPUT (B) s[: [ J10 outpuT (g)

~INPUT (B) 6] A\ ]9 +iNpUT ()

V-7 [J8 -~ InpUT(O)

PIN CONNECTIONS, MPOP11

TOP VIEW
OUTRUT (A) 1] 14 OUTPUT (D)
INPUT (A)- 2] 113 INPUT (D)—
INPUT (4)+ 3] [ 112 INPUT (D) +
ve o] 11 V-

INPUT (B)+ 5[] [ 110 INPUT () +
INPUT (B)- ¢ & Yo nput(c)-

OUTPUT(B) 7 18 output ()

See Section 7 for Ordering Information
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ABSOLUTE MAXIMUM RATINGS

- SupplyVoltage......covves Crirrtareaess iesiaares, 222V
Internal Power Digsipatlon(Note 1)..... Crearesenees 300MW
Differential Input Voltage .. ... P Cresacrrens *30V
InputVoltage (.o cviiririnieinaiane veeren Supply Voltage
Output Short Clrcult Duratlon ....vovveee ++ovav o Continuous

(One Amplifier Only)
Storage Temperature Range «.....cvvvieee —~65°to +150°C
Lead Temperature Range (Soldering, 60 sec)........ +..300°C

Qperating Temperature Range

MPOPO9A, MPOPO9B .......c.vvvevvs. =660 t0 +125°C

MPOPQIE, MPOPOIF .....cocvvvnnns <., 0°Cto +70°C
MPOPt1A, MPQP11B, MPOP11C..... —-55°CGto +125°C
MPOP11E, MPOP11F, MPOP11G......... 0°Cto +70°C

NOTES TO ABSOLUTE MAXIMUM RATINGS

1. For supply voltages less than x22 V, the absolute
maximum input volfage is equal to the supply voltage.
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MATCHING PARAMETER DEFINITIONS

Common Mode Rejection Ratlo Match (ACMRR). The
difference between the common-mode rejaction ratlos of
side A and side B. ACMRR In dB = -20 logyq. Match exists
between any two amplifiers.

input Offset Voitage Match (AV,,). The difference between
the offset voltages of side A and side B. (Voga — Vosg)
Using amplitier A as reference, then AVqg = VosN — VosA:

DEFINITIONS FOR MPOP09 & MPOP11

Input Offset Voltage (Vog). The voltage required at either
Input to drive the output to zero volts In a closed loop
condition,

Input Noise Voltage (enp_ p) The peak-to-peak noise voitage
for a defined bandwidth.

input Blas Current (Ig). The average current needed at both
input terminals to obtain zero volts at the output.

Common Mode Rejection Ratio (CMRR). The ratio ot the
common mode voltage at the inputs to the resulting voltage
error at the output.

2. MaxImum powaer disslpation vs amblent temperature:

Max. Ambient Derate Above
Package Temp, For Rating Max. Amblent Temp.
DIP(Y) 100°C 10.0 mWi*C
{ceramic)
DIP (P) 70°C 8.3 mw/°C
(plastic)

MATCHING CHARACTERISTICS
At Vg =216V, Ty = +26°C, Rg < 1002, unless otherwise noted.

0P-09A, OP-09E 0OP-09B, OP-09F
OP-11A, OP-11E  OP-11B, OP-11F
PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
Input Offset Voltage Match AVps - 05 075 - 08 20 mV
Comman-Mode Rejection ACMRR Vem = 212V - 1 20 - 1 20 uwnN
Ratio Match Vg = ¥12V 94 120 - 94 120 - dB

MATCHING CHARACTERISTICS

At Vg = £16V, ~66°C< T, < +1256°C far QP-09A, OP-098, OP-11A and OP-118, 0°C<Ta< +70°C for OP-09E, OP-09F

OP-11E and OP-11F, Rg < 100£2, unless otherwise noted.

OP-09A, OP-09E  OP-09B, OP-09F
OP-11A, OP-11E  OP-11B, OP-11F
PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
Input Offset Voltage Match AVpg - 06 1.0 - 1.0 25 mV
Common-Made Rejection AcMRr  Vow=ERVo - 32 20 - 32 20 pvIv
Ratio Match Voy = £12V %4 110 - 94 110 - d8
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c0E D B LO974Y4y 0003355 3 = T-79-05-40
"MICRO POWER SYSTEMS INC MPOP09 / OP11
ELECTRICAL CHARACTERISTICS '
(Eact) Ampliﬁer) at Vg= 1‘15V, T_A =25°C, unless otherwise noted.
OP-09A/E OP-09B/F )
. OP-11A/E OP-118/F OP-11C/G
PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX MIN TYP MAX UNITS
Input Offset Voltage Vos R <10kQ - 03 05 - 06 25 - 12 5.0 mV
tnput Offset Current g - 56 20 - 26 &0 - 756 200 nA
Input Bias Current Ig - 180 300 — 300 500 - 300 500 nA
Input Resistance -
Differential Mode Rin {Note 3) 02 04 - 02 04 - 02 04 - MQ
Input Voltage Range IVR 312 13 -~ 12 #3113 - +12 %13 - \'
Common-Mode Vem =£12V, 0 _ _
Rejection Ratlo CMRR R < 10kQ2 100 120 100 120 70 100 dB
Power Supply Vg =16tox15V, _ _
Rejection Ratio PSRR Rg < 10kQ 4 32 - 4 32 10 100 KNV
Output Voltage Swing V R >2kQ 1 113 - 1 #13 -~ N £33 - v
Large-Signal Voltage R <2kQ, _ _ _
Gain Ayo Vg = +10V 100 650 , 1?0 ) -650 - 50 -500- . V/imv
Pawer Consumption Vo =0V - 105 180  — 123 180 - 210 340 mW
(Note 1) i
Input Noise Voltage enpp O1Hzto 10Hz - 07 - - 07 - - 07 - .uV,,p
R fo =10Hz - 18 - - 18 - - 18 -

'“p;:r':;;'“ Voltage fo = 100Hz - ¥ - - WM - - W - wWAA
Y fo=1000Hz - 12 - - 12 - - 12 -

Input Noise Current inw 0.1Hz to 10Hz - 17 - - 17 - - 17 - pAp_p
. fo = 10H2 - 1.8 - - 18 - - 18 -

'“pl‘)‘:g;’t'“ Current fo=100Hz  — 16 —  _ 15 - - 15 - pANTR
¥ fo=1000Hz - 12 -— - 12 - - 12 -

Channel Separation €S 100 130 - 100 130 - - 130 - dB

Stew Rate (Note 3) SR 07 1.0 - 07 10 - 0.7 10 - Vius

Large-Signal _

Bandwidth (Note 3) VQ—20V|;,p 11 16 - 11 16 - 11 16 - kHz
Closed-Loop _ :

Bandwidth (Note 3) BW AygL=+10 15 20 - 1.5 20 - 16 20 -  MHz
Y ) AV =41,
Risetime (Note 2) t Vi, = 50mV - 80 120 - 80 120 - 80 120 ns
Overshaat (Note 2) O ' - 15 2% - 15 % - 15 2 %
NOTES:

1. Total dissipation for all four amplifiers in package.

2, Sample tested.

3. Guaranteed by design,
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ELECTRICAL CHARAbTERISTICS
(Each Amplifier) at Vg = £16V, —56°C < T <+125°C, unless otherwise noted.

'-Hlf‘-l 00@3356 5 M
MICRO POWER SYSTE

T<79-05-40

MS INC

OP-09A 0oP-098
. OP-11A OP-11B 0OP-11C
CONDITIONS MIN TYP MAX MIN TYP MAX MIN TYP MAX UNITS
Input Offset Voltage - 04 10 - 1.0 35 - 15 60 mvV
Average Input Offset ' ,

Voltage Drift (Note 2) - 20 10 - 40 15 - 40 -~ uv/°c
Input Offset Current - 20 40 - 40 80 - 250 300 nA
Average Input Offset )

Current Drift {Note 2) - 01 03 - 03 06 - 03 06 .nA/°C
Input Bias Current _ 200 3765 — 400 650  — 400 800 nA
Input Voltage Range 2 #13 -~ *12 $13 -~ *12 #13 - \J
Common-Moade

Rejection Ratio 100 120 -~ 100 120 -~ 70 100 - dB8

Vs =*5t0 '-'-‘15\,,
Rejection Ratio - 4 32 - 4 32 - 10 100 uv/iv
50 260 - 50 2560 -— 25 100 - V/imV
Output Voltage Swing Vg 11 13 - 11 #13 - 1 £13 - A
Power Consurmption — 115 200 — 115 200  — 250 400  mW
ELECTRICAL CHARACTERISTICS
{Each Amplifier) at Vg=£18V, o°c <TA<+7O°C, unless otherwise noted.
' OP-09E OP-09F
OP-11E OP-11F oP-11G
SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX MIN TYP MAX UNITS
Input Offset Voltage - 04 08 - 08 30 - 15 6.0 mV
Average Input Offset — 20 10 _ 40 15 - 40 - uv/°C
Input Offset Current - 14 30 — 40 80 — 2560 300 nA
Average laput Offset
Current Drift (Note 2) - 01 03 - 03 06 - 03 06 nAfC
Input Bias Current — 200 350 — 400 550 - 400 800 na
Input Voltage Range *12 13 -~ 12 13 - +12 +13 - A
Common-Mode 100 120 100 120 70 10 dB
Rejection Ratio - 0 - 0 -
V. =6 to 16V
s L - -
Rejection Ratio 4 3 4 32 10 100 HVN
50 260 -— 50 250 - 25 100 - V/mV
Output Voltage Swing Vg 1 213 — 1 #1383 - #1 #03 -V
Power Col ti 7
neumption - 115 200 — 116 200 — 250 400 mW

1. Total dissipation for all four amplifiers in package.
2. Sample tested.
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