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ANALOG
DEVICES

Instrumentation
Operational Amplifier

0P-05

FEATURES GENERAL DESCRIPTION
e LowNoiss ................ 0.6uV,.p Max, 0.1 10 10Hz The OP-05 series of monolithic instrumentation operational
o Low Drift vs. Temperature ............. 0.5.V/*C Max amplifiers combine excetlent performance in low-signal-ievel
¢ LowDriftvs.Time ................ 0.2uV/Month Typ applications with the simplicity of use of a fully-protected,
o LowBlasCurrent .............cco.cvvneee 2.0nA Max internally-compensated op amp. The OP-05 has low input offset
¢ HighCMRR ................cooocennens 114dB Min voltage and bias current combined with very high levels of gain,
L] ::'h gﬂﬁ ............................ m Min input impedance' CMRR, and PSRR.
e HighGaln ............ccooctvieirienenn 300,000 Min U .
o High Ry Differential .................... oMo Min [N OP08sadrer v 728, 1084, 800 uanulied ™
@ HIGhRINCOM ..ovooeneranneinnieannins 20060 T g instant system performance improvems
"N P without redesign. The OP-05 is an excellent choice for a wide
¢ Internally Compensated ........ Stable to 500pF Load AR . ;
e Fits 725, 108A variety of applications including strain gauge and thermocouple
3 and 741 Sockets . . . o
* 125°C T bridges, high-gain active filters, butfers, integrators, and sample-
emperature Tested Dice e . h
o Available in Die Form and-hoid amplifiers. For dual-matched versions, refer to the
OP-207 and OP-10 data sheets.
ORDERING INFORMATION ' PIN CONNECTIONS
PACKAGE
T,=25°C OPERATING Vo
Vo‘w CERDIP PLASTIC TEMPERATURE 1 . Tye vosThm {1 [s] vosTAmM
(mV) T0-99 8-PIN &-PIN RANGE -in (3] ) v
N2 6 ouUT *IN ﬂ" [+] out
0.15 OPOSAl* OPOSAZ* - MiL v- ] [5] ne.
05 OPOSJ* - - MiL s & e
05 OPO5EJ  OPOSEZ  OPOSEP coM 0 -
13 OPOSCJ OP0O5CZ  OPOSCP COM V-(CASE) EPOXY MINI-DIP
] _ i {P-Suffix)
*  Fordevices processedin lotal compliance 10 MIL-STD-883, add /883 afer part 70-99
number. Cansult factory for 883 data sheet. - .
t Burn-in is available on commercial and industrial temperature range parts in (J-Suﬂix) 8-PIN HERMETIC DIP
CorDIP, plastic DIP, and TO-can packages. (2-Suftix)
SIMPLIFIED SCHEMATIC
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ABSOLUTE MAXIMUM RATINGS (Note 3)

Supply VORAGE ...t crcrnaanee 222V
Differential Input Voltage .............ccccccovuernnnnnn dererteesaranns +30V
Input Voltage (NOt@ 1) ..ot sreens 22V
Output Short-Circuit Duration............cc.ceicciiae ......Indefinite
Storage Temperature Range

J and Z Packages ................. reveriesens v =85°C 10 +150°C

P Package .... crrrernemennnenn —85°C 10 +125°C
Operating Temperature Range

OP-0SA, OP-05.......... rrererenenae vereasereateanes ..—55°C 10 +125°C

OP-05E, OP-05C ......ccoomrrurmmmreiresrernnsrssinaisns 0°Cto +70°C
Lead Temperature Range (Soidering, 60 sec) .. ...300°C
Junction Temperature ..............c..cccoouvecmcnnee -65‘0 lo +150°C

PACKAGE TYPE ©,, (NOTE 2) ¢ uNITS
10-98 {J) 150 18 W
8-Pin Harmatic DIP (2) 148 18 W
8-Pin Plastic DIP (P) 103 43 W
NOTES:

1. For supply vollages less than 222V, the absolute maximum input voitage is

egual to the supply voliage.

em is specified for worst case mounting eondrﬁons i.e. e' is specified for

device in socket for TO, CerDIP, P-DIP, and LCC packages; 0, is specified

for device soidered to printed circuit board for SO and PLCC packages.

. Absolute maximum ratings apply 10 both DICE and packsged parts. unless
otherwise noted.

2

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

OP-05A OP-08
PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
input Offset Voitage Vos - 007 015 - 02 05 mv
Long-Term input Otfset
- . 1 — , X

joltage Stabillty AVgg/Time  (Nota 1) 02 0 02 10 uV/Mo
Input Offset Current los - 07 20 - 10 28 nA
input Bias Current Ig — +07 120 -~ $10 *30 nA
tnput Noise Voltage (Note 2) [ - 0.1Hz 10 10Hz — 03 06 - 035 06 #Vp.p

R N fo= 10Hz - 103 180 — 103 180

'“::'“":)"' Voltage Density o to= 100Hz - 100 130 - 100 10 PN

¢ 1o = 1000Hz - 86 10 — 98 mno

Input Noise Current ;

A - 14 30 - 14
(Note 2) inp-p 0.1Hz to 10H2 0 PALp
. , o= 10Hz -~ 032 080 — 032 o080

"‘:“o'“' “2‘“ Curront Density I 10.= 100Hz - oM om - oM 023 pAN iz

{Nate 2) o= 1000Hz -~ o2 0w - 012 09
input Resistance —

iterentisl- Ry (Note 3 30 80 - 20 60 - M
Input Resistance —

Common- Rincm - 200 - 200 - Gn
Input Voltage Range IVR £135 t140 - +135 tH40  — v
Common-Mode Rejection Ratio CMRR Veu= 2135V 14 126 - 14 126 - dB
Power Supply Rejection Ratio PSRR Vg=+3Vio +18V - 4 10 -_ 4 10 M7

R 2 2k, Vo= £ 10V 300 S00 Ld 200 500 -
Large-Signai Voltage Gain Ayvo R 25000, Vg = 0.5V _ v/imv
Vg =13V (Note 3) 150 500 150 800
R 2 10k} $125 30 -~ 2125 *13.0 -
Oulput Yoltsge Swing Vo R 2 21} £120 128 — +120 128 ~— v
R 2 1kN 2105 +12.0 - 3105 120 -
Siew Rate (Note 2; SR R 22k 61 03 — 01 03 - Vius
Ciosed-Loop Banawidth
=41, 04 0S8 - 04 0.6 - MH:

‘Note 21 Bw Aver 1.0 r4

Open-Loop Output Resistance Rg Vo=U.1g=0 — 60 - - 60 - I
) No lpaa - 90 120 - 90 120

Power Consumption Pgq Vg = +3V. No 1oad _ 4 & 4 6 mw

Oftset Adjustment Range RAp = 20k{) - 4 - — 4 - my

NOTES:

1. Long-term input offset voltage stability rofers to the averaged trend line
of Vgg vs. Time over extended periods after the first 30 gays of operation.
Excluding the initial hour of operation, changes in Vg during the first 30

operating days are typically 2.5.V. Refer to typicai performance curve.
2. Sampie tested.
3. Guaranteed by design.
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ELECTRICAL CHARACTERISTICS at Vg = £15V, -55°C < Ty < +125°C, unless otherwise noted.

OP-05A OoP-0S

PARAMETER SYMBOL CONDITIONS MIN  TYP MAX MIN TYP MAX UNITS
input Ofteet Voitage Vos — 0.0 024 - 03 07 mv
Average Input Offset Yoltage

Drift Without External Trim TCVos {Note 2} - 03 09 - 07 20 Ve

With External Trim TCVosa Rp = 20k(1 (Note 3) - 02 05 - 032 10 e

Input Offset Current los - 10 40 — 18 586 nA
Ave Input t t

Dr::” put Offsat Curree TClog {Note 2) - 5 25 - 8 50 pASC
input Bias Current is - 1 4 - 12 8 nA

t B t
Nraede Input Biss Curren TCly (Note 2) - 8 2 - B % ARG
Input Voitage Range VR 130 £135 - 130 2138 - v
Common-Mode Rejection Ratio CMRR Ve = 213.0V 110 123 - 10 128 - a8
Power Supply Rejection Ratio PSRR Vg = 2IVio 28V - 5 20 - 5 20 M
Large-Signs! Voitsge Gain Avo R 22K0), Vg = 210V 200 400 — 150 400 — vimv
Output Voitage Swing Vo R 220 $120 1126 - $120 126 — v
ELECTRICAL CHARACTERISTICS at Vs = *15V, Ty = 25°C, unless otherwise noted.
OP-0SE OP-05C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
input Ottset Voitage Vos - 02 05 - 03 1.3 mvV
Long-Term input Oftsst

- . 1. - \ ;

Vollage Stabiliy AVgy/Time (Notn.j. 2 03 S 04 20 /Mo
Input Offset Current log - 12 a8 - 18 60 nA
Input Bias Current Ig - %12 140 - 318 70 nA
Input Noise Voitage (Note 2) ®np-p 0.1Hz to 10Hz - 035 08 - 038 085 Voo

fo= 10H2 - 103 180 - 105 200
:m::"" Voltage Density o 1o = 100Hz -~ 00 130 — 12 1S ViV Rz
1o = 1000Hz — 96 Mo — 98 s
Input Noise Current (Note 2} Inpp 0.1Hz to 10H2 - “ N - B 3B PAsgy
fo= 10Hz — 032 o080 -~ 035 09
::::": ':"'” Current Density in 1o = 100Hz — oM 028 — 015 027 pAFiz
' o= 1000Hz - o ow - 013 0w
Input Resistance —
1 - —

Differential-Mode R (Note 3) 5 50 s MO
input Resistance — _

Commons Rincw 160 120 Gn
Input Voitage Range VR +135 t140 — $130 440 - v
Common-Mode Rejection Ratio CMRR Veu ™ 213.5v 10 123 - 00 120 - dB
Powsr Supply Rejection Ratio PSRR Vg=13Vio T 18V - ] Fi] - 7 2 M)

Ry 2 2K}, Vo = 2 10V 200 S50 — w 0 -
Large-Signai Voltage Gain Ayo R, 23000, Vo= *0.5V 1 500 _ 100 400 _ v/mv
Vg = £3V (Note 3) %0
Ry 2 10k 125 +130 - 1120 130 -
Output Voltage Swing Vo R 2 2k} t120 1128 - INs 128 - v
R Z Wk} £10.5 2120 — - %120 -
Stew Rate /Note 2] SR A =220 61 03 — 0t 03 - V/us
Closed-Loop Bandwidth aw Ayey = +10 04 08 — 04 06 — MMz

iNote 2}

Open-Loop Output Resistance Ro Vo=0.lp=0 60 - - 60 - fl
. No ioad -- 90 120 - 95 150

Power Consumption Py Vg = £3V, No losd = 4 P _ 4 g mw

Otiset Adiuslmgry! _Baqgg _ Rp = 20kl - 4 - - 4 —_ mvy

NOTE: See noles on previous page.
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ELECTRICAL CHARACTERISTICS at Vg = +15V, 0°C < TA < +70°C, unless otherwise noted.

OP-05E OP-05C

PARAMETER SYMSOL  CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
input Offset Voitage Vos — 026 08 — 035 18 mv
Average input Offset Voltage

Drift Without Extemal Trim TCVoe (Note 2) - 07 20 — 13 45 e

With External Trim TCVosn Rp = 20kM1 (Note 3} — 02 06 — 04 15 »

Input Offset Current los - 14 53 - 20 80 nA
A ) t t

;’:" nput Offset Curren TClos (Note 2} - 8 38 - 12 s pASC
input Bias Current i — %15 15§ -~ 22 90 nA
Huorade Input Biss Curient TClg Note 2} - n - u % pAC
input Voltage Range VR £130 £135 - £130 £135  — v
Common-Mode Rejection Ratio CMRR Vou ™ 13.0V 0 123 - 7 120 - a8
Power Supply Rejection Ralio PSRA Vg=13Vio 18V - 7 32 - 10 s PAY
Large-Signat Voitage Gain Avo R 220, V=110V 180 450 - 100 400 - Vimv
Output Voitage Swing Vo A, 22k 120 126 — £110 +126  — v
NOTES:

1. Long-Term Input Offeet Voitage Stability refers to the averaged trend line
of Vgg vs. Time over axtended pericds after the first 30 days of operation.
Excluding the initis! hour of operation, changes in Vog during the first 30
operating days are typically 2.54V. Refer to typical performance curve.

2. Sample 1ested.

3. Guaranteed by design.
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DICE CHARACTERISTICS (125°C TESTED DICE AVAILABLE)

1. BALANCE

2. INVERTING INPUT

3. NONINVERTING INPUT
4 V-

5. NO CONNECTION

§. OUTPUT

7. V+

8. BALANCE

DIE SIZE 0.101 X 0.052 inch, 5300 sq. mils
(2.57 X 1.32 mm, 3.34 sq. mm)

WAFER TEST LIMITS at Vg= 2 15V, Ty =25°C for OP-05N, OP-05G and OP-05GR devices; Ty = 125°C for OP-05NT and
OP-05GT devices, unless otherwise noted.

OP-OSNT OP-05N OP-08GT OP-05G  OP-0SGR

PARAMSTER SYMBOL CONDITIONS LT Lmir LT umT LT UNITS
Input Offeet Voltage  Vog 0.25 0.15 0.7 05 1.3 mV MAX
Input Ottset Current  igg 4.0 2.0 8.7 s 8.0 nA MAX
Input Bias Current Ig *4 +2 6 4 *7 nA MAX
input Resistance
- - 1

Ditterentiai Mode TN (Note 2) 20 s 8 MAMIN
Input Voitage Range  IVR 1130 *135 *13.0 +135 *13.0 VMIN
Common-Mode Ve = $13.5Vat +25°C

114 1 1

Rejection Ratio CMRR Vo =213.08t+125°C "o 0 o 00 dBMIN
Power Supply - .

A 1on Ratio PSRAR Vg=13Vio 18V 20 10 20 x 30 uWV MAX

Ry = 10kl - 1125 - +12.5 t120
Output Voitage Swing Vo Ry =20 +120 120 212.0 2120 +115 V MIN
Ry = 1k} - £105 - *10.5 -
Large-Signat R =2k
200 150 200 t V/mV MIN

Voltage Gain Avo = siov 20 20 Vim
Differential Input +30 +30 30 +30 130 VMAX

Voitage
Power Conaumption Py Vour=0v - 120 - 120 150 MW MAX
NOTES:
1. For 25°C characteristics of NT & GT devices sea N & G ch teristics 2. Guaranteed by design.

respectively.

Electrical tests are performed at wafer probe to the limits shown. Due to variations in assambly methods and normal yield ioss, yield after packaging is not
guarantesd for standard product dice. Consult factory to negatiate specifications based on dice lot qualification through sample ot assembly and testing.

TYPICAL ELECTRICAL CHARACTERISTICS at Vg = 1 15V, Tp = +25°C, unless otherwise noted.
OP-05NT OP-05N OP-05GT OoP-05G OP-05GR

PARAMETER SYMBOL CONDITIONS TYPICAL TYPMCAL TYPICAL TYPICAL TYPICAL UNITS
"3«"37 ::::oo orin  TCVos  Rs=500 03 03 07 07 12 wwrC
Nmtn\:;'ug- ot 1CYosn Rs =300, Ry =20k0 02 02 03 03 04 wwrC
"31?11 lc':‘::::.m prin TClos 5 5 8 8 12 pAC
Slew Rate SR R 2 0N 03 03 0.3 0.3 03 V/us
c':::m BW Ay =+ 06 06 08 06 06 MH2
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TYPICAL PERFORMANCE CHARACTERISTICS

ABSOLUTE VALUE OF OFFSET VOLTAGE (xV!

MAXIMUM EAROA REFERRED TO INPUT (mV)
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TYPICAL PERFORMANCE CHARACTERISTICS

MAXIMUM ERROR INPUT BIAS CURRENT INPUT OFFSET CURRENT
vs SOURCE RESISTANCE vs TEMPERATURE vs TEMPERATURE
% = 1 % wre ‘ | = ‘ v -ﬂwl
e i 5:33“ |- vs - 13v ysnt
; UNTAIMMED °C 10 70°C | B 3 1,
P18 RUNTRIMMED 25°C Tt — oo H
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TYPICAL PERFORMANCE CHARACTERISTICS

OPEN-LOOP GAIN CLOSED-LOOP GAIN MAXIMUM OUTPUT SWING
vs FREQUENCY vs FREQUENCY vs FREQUENCY
il T - E ® |
- ve-2uev i VJ_’:JV g !
" Tar+28°C N ¥i.‘:2;3:——.4 Eu ""_’?’flﬁ‘T
§ 5” Ay ® 1000 g“ sz“ #
2 z N 3 ! H [i i
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g g © Y 5 12 ! ; i ;
s 2 . b AR
£ § o o ! w B
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o pavl § . T ; H}
-40 2 ° A < l
1 1 10 100 W W0k T00e M J0M T e 1 e e im tom " 0% 1004 ™
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vs POWER SUPPLY DIFFERENTIAL INPUT VOLTAGE vs LOAD RESISTANCE
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°
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g 10 - § ~10 A d w g g
M==—==—=-- : v P i,
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' -nzo 0 -0 0 1 : zo : n” o0 o
«“ ) -3 - - .
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TYPICAL OFFSET VOLTAGE TEST CIRCUIT TYPICAL LOW-FREQUENCY NOISE TEST CIRCUIT*
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200402
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INPUT REFEAREU NOISE » ﬁ% . ;"—:0’;2 . 200avem T 10Me FILTER
* GSERVATION TIME LIMITED TO 10 SECONDS MAXIMUM.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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