ANALOG
DEVICES

Guad Matched

141-Type Operational Amplifiers

0P-09/0P-11

FEATURES

* GuaranteedVog ........c.vcvenieiiiiiiins 500V Max
Guaranteed Matched CMRR 94dB Min
Guaranteed Maiched Vg 750V Max
RC/RM4138 Direct Replacement (OP-09)
LM148/LM348 Direct Replacement {OP-11)
Low Noise
Silicon-Nitride Passivation

: I Frequency Compensation
rossoyer Distortion
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*  Fordevicesprocessedin totalcompliance io MIL-STD-883, add /883 after part
numbser. Consult factory for BA3 data sheet.

t  Burn-inis available on commercial and industrial lemperature range parts in
CearDiP, plastic DIP, and TO-can packages.

SIMPLIFIED SCHEMATIC {One of Four Amplifiers is Shown)
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0P-09/0P-11

GENERAL DESCRIPTION

The QP-08 and OP-11 provide four matched 741-type opera-
tional amplifiers in a single 14-pin DIP package. The OP-11is
pin compatible with the LM148, LM348, RM4156, and HA4741
amplifiers. The OP-00is pin compatibie with the RM4136and
RC4136. The amplifiers are matched for common-mode
rejection ratio and offset voitage which is very important in
designing instrumentation amplifiers. In addition, the ampii-
fier is designed to have equal positive-going and negative-
going slew rates. This is an important consideration for good
audic system performance.

Each of the four amplifiers has the proven OP-02 advantages
of low noise, low drift, and excelient long-term stability. Pre-
cigion Monolithics’ exclusive Silicon-Nitride “Triple Passiva-
th!’!" proceﬂl reduces “popcorn nonse" provides mgh refia-

ABSOLUTE MAXIMUM RATIN
Supply Voltage

OP-09GR and OP-11GR (Only)
Differential input Voltage
Input VOREGE ..ooovvr e rransmnerernisissmsmnsensrsesisaisss
Output Short-Circuit Duration

Supply Voltage
................................ Continuous
{One Amplifier Only)

Storage Temperature Range

RC, Y-Package .....cevveeireeneremenecneeesaneeene —65°C to +150°C
P-PacKage ..o reme s eie s ~§5°C 10 +125°C
Lead Temperature Range {Soldering, 60 sac) .............. 300°C
Junction Temperature (T} vouommnern. ~65°C to +150°C
Operating Temperature Fglange
OP-09A, OP-08B ..o —55°C to +125°C
OP-08E .ot s sseans 0°C1io0 +70°C
OP-09F . ... e asssssssessnssssaseses -40°C 1o +85°C
OP-11A, OP-11B
OP-11C, OP-11ARC ... crssssnniosen ~55°C to +125°C
18] 20 & 2 DT 0°Cio+70°C
OP-11F, OP-11G . —40°C to +85°C
PACKAGE TYPE 8, {Note 2) 8 UNITS
14-Pin Hermetic DIP (Y) 108 16 “CW
14-Pin Flastic DIP (P) 83 39 “CW
20-Contact LCC {HC) 98 a3 SC/W
16-Pin SOL (S} 98 30 CW
NOTES:

1. Absolute maximum ratings apply 1o both DICE and packaged parts, unless
oihezw:se noted.

ppacified for worst case mounting conditions, Le., 8, is specified for
socket for CerDIP, P-DIP, and LCC packages; ej is specified for
pidered to printed girsuit board for SOL package.

MATCHING CHARACTERISTICS at Vg =115V, Tp = +256°C, Rg < 1000}, 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 AVps - 05 075 - 0.8 20 mv
Common-Mods Rejection ACMRR Vo =112V — 1 20 i 1 20 M7l
Ratic Match Vou= 112V 94 120 — 94 120 — dB

MATCHING CHARACTERISTICS atVg =115V, -55°C < T, < +125°C for OP-08A, OP-09B, OP-11A, OP-11B,0°C< T, <4+70°C
for OP-09E, OP-11E and —40°C < T, s+85°C Eor OP-OQF OP- HF R < 1000, unloss otherwise noted.

OP-08A, OP-09E OP-058, OP-08F

OP-11A, OP-11E OP-11B, OP-11F
PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN  TYP MAX UNITS
input Offset Voitage Match AVgg — 08 10 - 10 25 mv
Common-Mode Rejection ACMRR Ve =312V - 3.2 0 - 3.2 20 wn
Ratio Match Vou=12V 04 110 — 94 110 — dB




0P-09/0P-11

ELECTRICAL CHARACTERISTICS (Each Amplifier) at Vg = £ 15V T = 25°C, uniess otherwise noted.

OP-09A/E OP-09B/F
OP-11AJE OP-11B/F + OP-11C/G
PARAMETER SYMBOL CONDITIONS MIN  TYP MAX MIN TYP MAX MIN  TYPF MaAX UNITS
tnput Offset Voltage Vo Rg < 10kQ — 03 05 — 06 25 —~ 12 58 mv
Input Offset Current  log - 5.5 20 - 25 50 e 7% 200 nA
inpyt Bias Current Ia — 180 300 — 300 500 — 300 500 nA
Input-Resistance
; . - 01 01 - ST S 4 — M1
Differentiai Mode ™™ (Note 3) o 029 0
input Voltage Range  IVR 12 *13 — +12  £13 - 12 x13 - v
Gommon-Mode
=+ <9 [ — . 4 —
Rejection Ratio CMRR Vem = 212V, Rg < 10x0 100 20 100 120 70 00 dB8
Fower Supply Vg==5to £15V,
— 4 32 - 4 — 1 N
tion Ratio PSAR g < 10kN % o 00 sV
OutpIsRiage Swing_Vo Ry 2 20 M1 13— #1218 — 11 *13 0 — v

Largo—Sé) j; W)Lm Ry < 2k, Vg = £10V 00 80— 00 80 - 0 50 —  vimv

Vo {om Pl — 2 w0 - ;0 0 mw
muolse\fm&l g ) OtzNORN // — NN - 01 - - 0T = W,
\/

- VA HZ

input Noise Voltage

[
x_.—
S
Ty
Pl
I/t
(I
7335

Density on N\ _
Input Moise Current I, 0.1Hz to 10Mz \\-//(7 / 7L - / {7\-— ﬁ —/\DAP_,,
e
) fo=10Hz - 18 -
"g::s?;’” Cuerent 1= 100Hz - 15 - pANFiz
f = 1000Hz2 - 12 — -
Channel Separation (8 100 130 — 100
Slew Rate (Note 2) SR 0.7 10 — 0.7 A H X / L V/ips
Large-Signal m
= b3l 16 - " 1 —_ H H -

Bandwidth (Note 2} Vo=20pp ; 6

Closed-Loop
=+1 4 .0 —_ 4 3.0 s 24 X —

Bandwidth (Note 4) ° Aver = +10 2 s z 30 MHz
Risetime (Note 2) i Ay =+1, V= 50mV - 110 145 — 110 148 — 119 145 ns
Overshoot (Note 2) 0§ — 15 25 — ) 25 — 15 25 %
NOTES:

1. Total dissipation for all four amplifiers in package.

2. Sample tested,
3. Guarantesd by input bias current.
4. Guaranteed by risetima.




0P-09/0P-11

ELECTRICAL CHARACTERISTICS (Each Amplifier) at Vg = £15V, -55°C < T, < +125°C, unless otherwise noted.

OP-09A OP-05B .
. OP-11A OP-118 OP-11C
PARAMETER . SYMBOL  CONDITIONS MIN TYP MAX MIN TYP MAX MIN  TYP MAX UNITS
Input Offset Voitage  Vpg Rg < 10k} e 0.4 1.0 - 1.0 k3] - 1.6 6.0 mV
Average Input Offset o
e 2.0 10 o 4.0 15 — 4.0 - A
Voltage Drift (Note 3] ' CYos  Re=10k(} #
input Offsét Turrent  lgg — 20 40 o 40 80 - 250 300 nA
Average input Offset o, — o1 03 — 03 08 — 63 08 nAPC
Gurrent Drift (Note 3}
input Bias Current g — -0 W — 400 850 — 400 800 nA
Input Voltage Range  IVR 2 %13 - +12 13 e +12  +13 o v
G2 eisotion R Mode CMRR Vo =112V, Rg < 10kMt 00 120 - 00 120 - 70 100 — dB

wer Suppty Vs=15to 16V, _ 4 a2 _ 4 a2 _ 6 100 AN
Rejection Rati < IOkQ

Large-Signal U
- 50 250 - %5 00— V/mv
nge Ga] Avo 2kn o 50 250 m
/40 N\ A > 2k0 \\ a0\ — 11 #13 — 411 213 — v

Power Consumpll o= - H
P U / ' YIEE “

ELECTRICAL CHARACTERISTWM: i8¢} at Vg = A5V, <+85°C
for OP-08F, OP11F, OP-11G, unless otherwise noted. \_ ~ ‘ : /\
OP-09E % =
OP-11E
PARAMETER SYMBOL CONDITIONS MIN TYP MAX
~—f
Input Oftset Voltags Vs Ry < 10kf1 ~ 04 08 . . , o [ [ mv
Average Input Offset

Vortams Dt TCVos  Rg<10KN 20 10 40 15 40— %
input Offset Current  ing - 14 30 - 40 60 —~ 250 300 nA
Average ln§u= Offset

— R X — X . e . A i

Current Drift (Note 3) TClog 0 0.3 0.3 0.8 0.3 0.8 nAPC
input Bias Current lg — 200 350 - 400 550 — 406 80 nA
Input Voltags Range  IVR +12 13 — 12 £13 — 12 +13 - v
Common-Mode

=t = — —_— —_

Rejection Ratio CMRR Vo =112V, Rg < 10ki) 100 120 190 120 70 00 di
Powar Supply Vg= 510 L1585V,

Rejection Ratio PSRR Rg < 10KO MG 4 = o e i
Large-Signa! _—

Voltage Gain Ayg Ry 2 2K, Vg =110V 50 250 S0 250 25 w8 — vimy
Qutput Voltage Swing Vp Ry 2 2k01 £11 %13 — *11 *13 - 1t 13 e v
Power Consumption "

(Note 1] Py Vg=0V 15 200 15 200 250 400 mw
NOTES:

1. Total dissipation for ail four amplifiers in package,
2. Sample tested.
3. Guaranteed but not tegted.
-4
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DICE CHARACTERISTICS (125°C TESTED DICE AVAILABLE)

1. OUTPUT (A)

2. INVERTING INPUT {A)

. NONINVERTING INPUT (A}
V4

. NONINVERTING INPUT (B)
. INVERTING INPUT (B)

. QUTPUT (B}

. QUTPUT (C)

. INVERTING INPUT {C)
NONINVERTING INPUT (C}
V-

. NONINVERTING INPUT (D}
. INVERTING INPUT {D)

. QUTPUT (D)

LV

. INVERTING INPUT (A)
. HONINVERTING INPUT (&)
OUTPUT (A}
OUTPUT (B}
NONINVERTING INPUT (8)
. INVERTING INPUT (B)
. INVERTING INPUT (C)
. NONINVERTING INPUT (C)
§ 10 oUTPUT(C)

1. ¥+
12, OUTPUT (D)
13. NONINVERTING INPUT (D)
14. INVERTING INPUT (D)
5. V4

DIE SI1ZE 0.086 X 0.072 Incﬁ, 6192 sq. miis DIE SiZE 0.086 X 0.072 inch, 5192 sq. mils

{2.18 X 1.83 mm, 3.99 sq. mm) {2.18 X 1.83 mm, 3.99 sq. mm}
NO
Either jor poth/V+/ pads may bg used ange in performance.
R > % tor OR: nd OP-09/11GR devices; Ta=125°C for
: : i 3rwise note

/11 NﬁP—OQH 1G a

M -09NT p- OP-09 OP-09GR
OR-1INT N opndT =
PARAMETER SYMBOL CONDITIONS MIT LE LMY  UNITS
[ Los

-11GR
Input Offset Voltage  Vps  Rg<10k e [sp~— 25 [ /’\?5 [ pa
Input Offset Current s 2 T~y [ o so [ [ 200/ [oamax
/

N

input Bias Current ig 300 300 kSm\\ 500 / 500/ ™
input Violtage Range VR 12 12 +12 B £1R / / xtlé / v M?
-

Common-Mode Vey==112v

Rajaction Ratio CMAR Rg < 10kD 100 100 100 100 N

~J
Power Supply Vg =15V io 15V
3 1
Rejection Ratio PSAR Rg< 10k} 32 2 a2 52 00 uWV MAX
Rz W0kN 11 12 =M 12 N
Output Voltags Swing Vg R, = 20 1 t11 o o V MIN
{.arge-Signat Ry =2k}
1

Voitage Gain Aoy —xov 50 00 50 100 50 WMV MIN

Powar Consumption Y ——
ouY 200

(Four Amplifiers) ¢ No Load 200 190 180 340 mW MAX

NOTES:

For 25°C characteristics of NT & GT devices, see N & G characteristics, respactivety.

Electrical tesis are performed at wafer probe to the limits shown. Due 1o varistions in assembly methods and normal vield loss, yield after packaging is not
guaranieed for standard product dice. Consult factory to negotiate specifications based on dice ot gualification through sample lot assembly and testing.

TYPICAL ELECTRICAL CHARACTERISTICS at Vg = £ 15V, Ta = +25°C, unless otherwise noted,

OP-03NT OP-09N OP-08GT OP-09GR
OP-1INT OP-1iN OP-11GT QP-11G OP-11GR
PARAMETER SYMBO1, CONDITIONS TYPICAL TYPICAL TYPICAL TYPICAL TYPICAL UNITS
Ay=1
Slew Rate SR R > 20 1 k 1 1 1 Vs
Unity Gain Bandwidth GBW 2 2 A 2 2 4 Mz
Av =160
Channel Separation cs f = 10kHz 130 130 130 130 130 ¢B
Hs = 1k{}
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TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS

CHANNEL SEPARATION vs NOISE VOLTAGE DENSITY NOISE CURRENT DENSITY

FREGQUENCY vs FREQUENCY vs FREQUENCY
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