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Instrumentation

Operational Amplifier

0P-05

FEATURES
¢ LowNoise . ............ oo 0.6uVp ; Max, 0.1 to 10Hz
® Low Drift vs. Temperature ... .......... 0.5uV/°C Max
® LowDriftvs. Time .............. .. 0.2pV/Month Typ
® LowBiasCurrent . .............c0cvvuunn 2.0nA Max
® HighCMRR .............. St e 114dB Min
s HighPSRR ......... .00, SRR SO 100dB Min
e HighGain .........ccoivcmeaiinrnnian 300,000 Min
e High Ry Differential .................... 30M0 Min
¢ HIghRyCM ... . i iiiiiiiiananias 200GN Typ
¢ Internally Compensated ........ Stable to 500pF Load
* Fits 725, 108A and 741 Sockels
® 125°C Temperature Tested Dice
+ Avallable in Die Form
ORDERING INFORMATION '
PACKAGE
T A= 25°C OPERATING
vos MAX CERDIP PLASTIC TEMPERATURE

{mV) TO-99 8-PIN 8-PIN RANGE

015 QOP0SAJ*  OF05AZ" - MiL

05 OPO5J* - - MiL

0.5 OPO5EJ QOPOSEZ QPOSEP COM

13 QPO5CY OPD5CZ QOPOECP COoM

*  Fordevices processed in (otal compliance (o MiL.-STD-883, add /883 aher part
number, Consull faclory for 883 data sheet.

{  Bum-inis available on commercial and industnal lsmperature range paris in
CerDIP, plastic DiP, and TO-can packages.

SIMPLIFIED SCHEMATIC

GENERAL DESCRIPTION

The OP-05 series of monolithic instrumentation operational
amplifiers combine excellent performance in low-signal-level
applications with the simplicity of use of a fully-protectad,
internally-compensated op amp. The OP-05 has low input offset
voltageand bias current combined with very high levels of gain.
wnput impedance, CMRBR, and PSRR.

The OP-05isadirectreplacementin 725, 10BA, and unnulled 741
sockets allowing instant system performance improvement
without redesign. The OP-05 is an excellent choice for a wide
variety of applications inciuding strain gauge and thermocouple
bridges, high-gain active filters, buffers, integrators, and sample-
and-hold amplifiers. For dual-matched versions. refer to the
OP-207 and OP-10 data sheets.
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Fage 3

0P-05

ABSOLUTE MAXIMUM RATINGS (Note 3)

SUPPIY VORAGE . oevivie s iveers i cneems e e 22V
Differential Input Voltage ... =30V
Input Voltage (NOTE 1) i i cnc i 222V
Qutput Short-Circult Duration...........ceveeencceo... Indefinite

Storage Temperature Range

J and Z Packages ... —85°C 10 +150°C

P Package .......ccoimmniinnansnissiiesnn o —88°C 10 +125°C
Operating Temperature Range

OP-05A, OP-05 ..o -55°C t0 +125°C

OP-05E, OP-05C
Lead Temperature Range (Soldering, 60 sec)
Junction Temperature ...........ooeveevicnen. R -65°C 10 +150°C

PACKAGE TYPE 8,, (NOTE 2) R UNITS
TO-%a () 150 18 oW
B-Pin Hermetic DIF (2) 148 16 Cw
B-Pin Plastic DIP (P) 103 43 "Ciw

NOTES:

1. For supply voilages less than =22V, Ihe absolute rmaximum inpul vollage is
equal 10 the supply vollage

2. Bl a 18 specified for worsl case mounting conditions, 1.8, 8 18 specified for
dewvice in sockel for TO, CerDIF, P-DIP, and LGC packages, t=!M is specilisd
for device soldered to printed circutt board lor SO and PLCC packages

3. Absolule maximum ralings apply 1o both DICE and packaged parls, unless

otherwise notad

ELECTRICAL CHARACTERISTICS at Vg =+15V, T, = 25°C, unless otherwise noted.

OP-05A OP-05
PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN  TYP UNITS
Input Oftset Voltage Vs — 007 015 — 0z 05 mv
Long-Tarm Input Offsst
1 - . 0 — .2 . /
voltage Stability 8Vgg/Time  (Note 1) 02 02 1.0 wV/Ma
Input Offset Current los - 0T 240 — 1.0 28 nA
Input Bias Current g — *07 z20 — =10 %30 nA
Input Noise Voltage (Note 2) Cnpp 0.1Hz to 10Hz — 035 0.6 — 035 086 Vs
. o= 10Hz — 10.3 18.0 -— 103 180
O VR DY “n to= 100Hz — 100 130 - 10 130 NS
' : 1o= 1000Hz —  g& 110 — 96 Mo
input Noise Current
) 0.1Hz to 10Hz = 14 30 — 14 30 A
(Nota 2 gkl Plp-p
. lg= 10Hz — 032 08O — 032 080
t 1 —
'"ﬂ:::‘:l‘” Cuisyant Hensity: by 1= 100Hz — 01 023 — o1 023 pAN Tz
[ fo = 1000Hz — 012 017 — 012 07
Input Resistance —
R N 30 80 — —

Ditterential-Mode ™ (Note 3) 20 60 Mt
Input Resistance —

Commaon-Mode Rincwm 200 — 200 — Gt
input Voltage Range IVR *13.6 2140 — *135 *140 - W
Commaon-Modse Rejection Ratio CMAR Ve =*13.5V 14 126 - 114 126 — dB
Powar Supply Rejsction Ralio PSRA Vg=+3V 1o +18V — 4 10 - 4 10 uviv

R = 2kl Vo =210V 300 500 -— 200 500 —
Large-Signal Voltage Gain Ayo R = 5000, Vo= £0.6V vimv
1 500 - 1580 500 —
Vg= 13V (Note 3} %
Ay = 10kt +125 130 - 125 *13.0 ==
Qulput Yoltage Swing Ya A =2k 120 *128 — +120 +3128 — A
Ry = 1k} +10.5 2120 -— *105 ®12.0 —
Slew Rate Note 2, SR Ay =2k o1 03 - [ 03 — Vi s
Closed-Loop Bandwidth
W AyeL=+1.0 0.4 06 - 04 0.6 - MHz
Note 21 s G
Open-Loog Output Hesistance Ra Vg=0D.lg=0 — 60 — — 60 - {1
Mo load - a0 120 — 40 120
Power Consumption Py V= L3V, No load = i & ~ 4 & mw
Dtiset Adjustment Range Ap= 20ki! - 4 — - q — my

NOTES:

1. Long-term input citset voltage stability refers to the averaged trend |ine
ol Vg vs. Time over extended periods after the tirst 3¢ days ot operation
Excluding the inlial hour of operation. changes in Vgg dunng the first 30

operaling days ara typlcally 2. 5aV. Aefer 1o typical pedlurmance cufve

Z. Sample tested
3 Guaranteed by design

B 4% 51 # # 886-3-5753170

JVE 4% ) W F (i) 86-21-54151736

JUE 4% ) ML T () 86-755-83298787
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ANALOG DEVICES FAX-ON-DEHAND HOTLINE - Page ¥

0P-05

ELECTRICAL CHARACTERISTICS at Vg=*15V, -55°C < T, < +125°C, unless otherwise noted.

OP-05A oP-05

PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
Input Offset Voltage Vos - 0w 024 — 0.3 0.7 m\V
Average Input Offsat Voltage

Dntt Without External Trim TCVas (Note 2) - 0.3 (s3] - 0.7 20 Ve G

With External Trim TCVosn Rp = 20KA (Note 3) — 02 05 — 03 10 A
Input Offsat Current los — 1.0 40 — 1.8 5% nA
!

Avarage Input Offset Currsnt TClgs (Nols 2) . 5 25 i a 50 PASC

Dritt
input Biss Current g - *1 *4 - *2 *6 nA

I 1Bi
Average Input Bias Current TClg (Note 2) = 8 25 B pA/C
Drift
input Voltage Range VR +13.0 *135 - +13.0 *135 — v
Common-Mode Rejecilion Ratio CMRR Ve == 13.0V 10 123 - 110 123 — dB
Power Supply Rejection Ratio PSRRA Vg =13V to x18Y — 5 20 = 5 20 uViv
Large-Signal Voitage Gain Avo Ay 2 2ki), Vo= 210V 200 400 - 150 400 — vimy
Output Voltage Swing Vo Ry =2k +12.0 +1286 — 120 126 - v
ELECTRICAL CHARACTERISTICS at Vg = +15V, T4 = 25°C, unless otherwise noted.
OP-05E OP-05C
PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
Input Oftset Voitege Vos - 0.2 0.5 — 03 1.3 mVy
Long-Term Input Offaet
tes 1 — . : — ; .
Voltage Stability AVps/Time  (Notes 1, 2) 0.3 1.5 04 20 uV/Mo
Input Offset Current lgs — 1.2 38 - 18 6.0 na
input Blas Currant Ig — 12 +40 — ri8 =70 nA
Input Noise Voltage (Note 2) ®np-pr 0.1Hz to 10Hz — 0.35 0.8 — 038 0865 BVpop
fa=10H2 — 103 180 - 105 200
Noise Vol 9

:::::; 2?"‘ oisge: Dantity en 1o = 100Hz — 100 130 — 102 a5 T
fo= 1000Hz — 86 1.0 — 98 mns

Input Noise Current (Note 2| Inpp 0.1Hz to WHz - 4 30 — 15 35 PAop
fs=10H2 — 032 080 — 035 080

Input Noise Current Densit 2 -

qN:;IB 5 Y sty In 1o = 100H2 — o4 023 — 015 027 pA// Fiz
lo = 1000Hz — o112 oay — 013 018

Input Resistance —

Difterential-Mod Rin (Note 3} 15 50 e 8 33 - MO
Input Resistance —

— 1 = iy =t

Common-Mode Rincw e 129 Gn
input Voltage Renge VR +135 +14.0 . $13.0 +14.0 — v
Coammon-Modas Rejection Ratio CMAR Von =113.5V 1w 3 - 0o 120 - o8
Power Supply Rejection Ratio PSAR Vg=*3Vio 18V — 5 20 - 7 -3 wVIV

Ry =2k, Vg==10V 200 500 - 10 400 —
Large-Signal Voltage Gain Avo R 25000, Vo =*0.5V Vimv
1 — =
Vg = +3V (Note 3) B0 =00 100 40
Ry = 10ki =125 £13.0 — +12.0 +13.0 -
Qutput Voltage Swing Vo R =2k} *12.0 =128 — 1.5 =128 — v
Ry = 1k} =105 120 = — *120 —
Siew Rate (Note 2| SR R =2z 2kN 4 03 — 0.1 03 — T
Closed-Loop Bandwidih
== 4 : — 4 3 — H

‘Note 2 BW AyoL==-10 i} 0.6 o 0.6 MHz

Open-Loop Cutput Resistanca Rao Vo=0.lp=0 — 60 — — 60 — n
No losd — 90 120 — as 150

Power Consumption Pq Vg = £3V, No load - 4 6 _ 4 a mwW

Offset Adjustment Rangs Rp = 20kil — 4 - _ 4 — my

NOTE: See notes on previous page.
-3- W 4% 41 # # 886-3-5753170
A4S ) 1 (itp) 86-21-54151736
JE 45 b B - (8 86-755-83298787

Http://www. 100y. com. tw
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ANALOG DEVICES FAX-ON~DEMAND HOTLINE - Page 5

0P-05

ELECTRICAL CHARACTERISTICS at Vg = 15V, 0°C = Ty = +70°C, unlass otherwise noted.

OP-05E OP-05C
PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
input Offset Voltage Vos — 025 08 — 035 18 my
Average Input Oftset Voltage
Drift Withoul Extemal Trim TCVos {Note 2) - 07 2o - 13 45 R
With Externai Trim TCVasn Rp = 20Kf] (Nota 31 — 02 08 — 04 15 “
Input Otfset Current los — 1.4 53 — 2.0 8.0 nA
| #
Avemc npul Offset Current TClos (NEte 2) = 8 25 . 12 50 ARG
Drift
Input Bias Current Ig — *15 *55 — %22 80 nA
I -
Avarage Input Bias Current TClp (Note 2) _ 13 35 _ 18 50 PA/C
Drift
Inpul Voltage Range VR +13.0 =138 — £13.0 +135 — v
Common-Mode Rejection Ratio CMRAR Ve =113.0V 107 123 - 97 120 - dB8
Power Supply Rejection Ratio PSAR Vs==*3Vto 18V - 7 32 ~ 10 5 BV
Large-Signal Voitage Gain Avo Ry = 2k, Vg =210V 180 450 — 100 400 - vimv
Qutput Voltage Swing Vo Ry = 2k0} +120 +126 — *11.0 £128 — v
NOTES:

Long-Term Inpul Offsel Voitage Siability refers 1o the averaged trend line
of Vg ve, Time over extanded periods after the first 30 days of operation.
Excluding the initial hour of operation, changes In Vg during the first 30
operating days are typically 2.5uV. Reter to typical performance curve
Sample lested

Guaranteed by design

B 4% 7 # 4+ 886-3-5753170

JVE 4% ) WL F (i) 86-21-54151736

Jk 4 1) HL - (591 86-755-83298787
Http://www. 100y. com. tw
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ANALOG DEVICES FAX-ON-DERAND HOTLINE - Page 6

0P-05

DICE CHARACTERISTICS (125°C TESTED DICE AVAILABLE)

el

- BALANCE
2. INVERTING INPUT

3. NONINVERTING INPUT
4. V-

5. NO CONNECTION

6. OUTPUT

:;:umcg B 4% &1 # 4} 886-3-5753170
JE4%5 ) L1~ (Lifs) 86-21-54151736
4% - 86-755-83298787

DIE SIZE 0.101 X 0.052 inch, 5300 sq. mils Http://www. 100y. com. tw
{2.57 ¥ 1.32 mm), 3.34 sq. mm}

WAFER TEST LIMITS at Vg= % 15V, T, =25°C for OP-05N, OP-05G and OP-05GR devices: T4 =125°C for OP-05NT and
OP-05GT devices, unless otherwise noted.

OP-05NT OP-05N OP-05GT OP-05G OP-05GR

PARAMETER SYMBOL CONDITIONS LiMiT LiMIT LiMIT LiMiT LinIT UNITS
Inpul Offset Voltage Vos 0.25 015 0.7 0.5 3 mV MAX
input Otiset Current  Igs 4.0 20 5.7 a8 8.0 nA MAX
Input Bias Current Ig +4 *2 i1 4 =7 nA MAX
Input Resistance
— — 15 Mil MIN
Differantial Mode N ot 21 % $
Input Voltage Range  IVR +13.0 +13.5 +13.0 +13.5 *13.0 W MIN
Coemmon-Mode Vem = 113,56V at +25°C
CMRR 10 114 110 1o 100 dB MIN
Rejection Ratio Vem=+13.0at +125°C
Power Supply
PSRR Vg =+3V 1o + 1BV 20 10 20 20 30 VIV MAX
Rejection Ratio s @ #
F, = 10kl - £12.5 - 125 +12.0
Output Voliage Swing Vg Ry = 2kfl +12.0 +12.0 120 =120 SRR E-] v MIN
Ry = Tkt - £10.5 — +10.5 —
Large-Signal R =2k
A 200 150 200 120 VWmV M
Voltage Gain ve Vo =+10V 209 N
Differential Input 420 30 +3p o +30 VAR
Valtage
Power Consumption Py Vour =0V - 120 — 120 150 mW MAX
NOTES:
1. For 25°C characteristics of NT & GT devices see N & G characleristics 2. Guaranteed by design.
respeciivaly.

Eiectrical tests are periormed at water probe to the [imits shown. Due to varjations in assembly mathods and normal yield loss, yield after packsging 15 not
guarantesd tor standard product dice. Consult lactory to negotiate specilications based on dice lot qualification through sarnple lot assembly and testing,

TYPICAL ELECTRICAL CHARACTERISTICS at Vg = +15V. T = +25°C, uniess otharwise noted.
OP-05NT OP-05N OP-05GT OP-05G OP-05GR

PARAMETER SYMBOL CONDITIONS TYPICAL TYPICAL TYPICAL TYPICAL TYPICAL  UNITS
A";:?:: C;T::ga o TCVs  Rs<son 0.3 a3 07 07 12 wre
N"::ﬂ’:e""\‘:;:age e TCVosa  Rs< 500, Ry =20kn) 02 02 03 03 0.4 Vare
Av;:::; 'éf::.m i TC'os 8 % s i 'z PAE
Slew Rate SR A2 2D 03 pa 03 03 03 Viss
C';::;:;‘: : BW AyeL=+1 086 0.6 08 06 08 MHz
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TYPICAL PERFORMANCE CHARACTERISTICS
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- Fage 7 B 4% 4 # 4 886-3-5753170

JVE 4% ) WL F (i) 86-21-54151736

JUE 4% ) ML T () 86-755-83298787
Http://www. 100y. com. tw
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TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL LOW-FREQUENCY NOISE TEST CIRCUIT*
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0P-05

OFFSET NULLING CIRCUIT

QUTPUT

NOTE: PIN QUTS SHOWN FOR J, P, AND Z PACKAGES

BURN-IN CIRCUIT

DUTPUT
—0D

—. 3 - 18Y
NOTE: PIN OUTS SHOWN FOR J, P, AND Z PACKAGES.

APPLICATIONS INFORMATION

OP-05 series devices may be fitted directly to 725 and
108/108A Serles sockets with or without removal of external
compensation components, Additionally, the OP-05 may be
fitted to unnulled 741 series sockets. However, if conventional
741 nulling circuitry is in use, it should be modified or
removed to enable proper OP-05 operation. The OP-05
provides stable operation with load capacitance of up to
500pF and *10V swings; larger capacitances should be
decoupled with a 501} resistor.

Offset stability can be degraded by stray thermoelectric
voitages arising from dissimilar metals at the contacts to the
input terminals. Best operation will be obtained whan both
input contacts are maintained al the same temperature,
preferably close to the temperature of the device's package

TYPICAL APPLICATIONS

STABLE, HIGH-IMPEDANCE BUFFER

SR - 0 25V e

g

)

O_

‘le = 200Gy . QUTPUT NOISE = 0.35.V P-P TYF
« 200 x 10"12 OUTPUT GFFSET = 0./mV 1YP

Iy = =7 Ona BANMDWIDTH = 600kH:

HIGH IMPEDANCE, HIGH COMMON-MODE REJECTION
INSTRUMENTATION AMPLIFIER

7

I =
Y=

100G H
$T.0mA

SA = 2.5V iusec

-
L
ADJUST A7 FOR MAXIMUM CMRA -

AE [ 2R1
g |k il

o | "Ry -
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