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ANALOG
DEVICES

Instrumentation
Operational Amplifier

0P-05

FEATURES

. Low Noise =oovoasspuaas 0.6uVp, Max, 0.1 to 10Hz
® Low Drift vs. Temperature ............. 0.5uV/°C Max
® lowDriftvs. Time ................ 0.2uV/Month Typ
s lLow Bias Current . ..... S il Smemomeng viagsce 2.0nA Max
* HighCMRR ......... e T N e 114dB Min
& BIGHPESRR .o nmemsmmmsms e 100dB Min
® HighGain ............ e 300,000 Min
¢ High Ry Differential .................... 30M(1 Min
8 HIGN R CM.  vupnonmsursmmssusgres 200G Typ
® Internally Compensated ........ Stable to 500pF Load

eraally Compensated

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-protected,
internally-compensated op amp. The OP-05 has low input offset
voltage and bias current combined with very high levels of gain,
input impedance, CMRR, and PSRR.

The OP-05is adirect replacement in 725, 108A, and unnulled 741
sockets allowing instant system performance improvement
without redesign. The OP-05 is an excellent choice for a wide
variety of applications including 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.

PIN CONNECTIONS

PERATING
Vg MAX CEROIP EMPERATURE
(mv) TO-99 8-PIN &
0.15 OPO5AJ* OPDO5AZ* —
0.5 OP05J* - -
0.5 OPOSEJ  OPOSEZ  OPOSEP
13 OPOSCJ  OPOSCZ  OPOSCP

For devices processed in total compliance to MIL-STD-883, add /883 after part
number. Consult factory for 883 dala sheet.

Burn-in is available on commercial and industrial temperature range parls in
CerDIP, plastic DIP, and TO-can packages.

SIMPLIFIED SCHEMATIC
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ABSOLUTE MAXIMUM RATINGS (Note 3)

Supply VORAGe ..o +22V PACKAGE TYPE 8,, (NOTE 2) 8¢ UNITS

Differential Input Voltage ..........cccovieiiniciineces =30V 1098 () o 7 oW

Input Voltage (Note 1) ... e =2?V 8-Pin Hermetic DIP (2) e = vy

Output Short-Circuit Duration ... Indefinite B P PR DP ) - = = =

Storage Temperature Range : iAd
J and Z Packages ... <. —85°C to +150°C NOTES:

P PACKAGE ...cccsvisivssmmmsvmseisissivaosssnmissisarsnn —65°Cto +125°C 1. For Siuznpl: vollages less than +22V, the absolute maximum input voltage is
m equal 1o the supply voltage.

Operating Temperature Range - 250 2. 8., is spacified for worst case mounting conditions, i.e., 8, is specified for
OP‘OSA OB08 . i e G n s —-55°C to +125°C deww in sacket for TO, CerDIP, P-DIP, and LCC packages © , is specified
OP-05E, OP-05C .. .0°Cto +70°C for device soldered to printed circuit board for SO and PLCC pa’ckages

Lead Temperature Flange (Soldermg 60 sec) ............... 300°C 3. Absolute maximum ratings apply 1o both DICE and packaged parts, unless

Junction Temperature .........ccocovvvviinicincinenn, -65°C to +150°C otherwise noted.

ELEWCHARACTERISTICS at Vg = +15V, Ta = 25°C, unless otherwise noted.

OP-05A OP-05
PA ETER CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
I |(_0ﬂset Voltaga/ l J )OQ — 007 015 -_ 02 05 mV

"30' W / {Mmawm TN, T 2 — 02 10 WV/Mo
Input Offset Current K | \\ // \ ~[p1 20 — 10 28 nA
{nput Bias Current \/{. &_\ \ ) [ / ) —/ #O.?
Input Moise Voltage (Note 2) €np-p WOHk \ / 7l [0.35
_\/

fg= 10Hz

3

Input Noise Voltage Densit

nz:'a :am ge Density on to= 100Hz

{ ’ fo = 1000Hz
Input Noise Current "

i 0.1Hz to 10Hz
(Note 2 )
fo=10Hz
Input Noise Current Density i fo = 100Hz
2 n o
Lol = 1000Hz
input Resistance —
R t 30 BO — -

Ditferential-Mode N (Note 3) 20 60 M
Input Resistance —

Common-Mode Rincm 200 — 200 = Gcn
input Voltage Range IVR *13.5 *£14.0 — +13.5 +14.0 - v
Common-Mode Rejection Ratio CMRR Vem = £13.5V 114 126 re— 114 126 — dB
Powaer Supply Rejection Ratio PSRR sz +3Vto 18V - 4 10 —_ 4 10 uV/V

= 2kfl, Vg =10V 300 500 -_ 200 500 -—
- i = =+
Large-Signal Voltage Gain Avo R = 50001, Vg = 10.5V 150 500 _ 150 500 _ Vimv
Vg = £3V (Note 3)
R, = 10k +12.5 £13.0 -_— *+125 *13.0 ——
Output Voltage Swing Vo R =2kn +12.0 +12.8 - +12.0 +128 - v
A = 1kN +10.5 +12.0 — *10.5 +12.0 -
Slew Rate :Note 2; SR Ry = 2k0} 0.1 0.3 - 0.1 0.3 - Vs
Closed-Loop Bandwidith
A =+1. 0.4 B . 0.4 B —_

NGRS BW veL 0 0 0 MHz

Open-Loop Output Resistance Rg Vg=0,1g=0 — 60 — — &0 - i
No load - 90 120 - 90 120
P Co t P

SRl EnimeLan d Vg = £3V, No load = 4 6 = 4 8 L
Offset Adjustment Range Rp = 20k{1 — 4 — — 4 — my
NOTES:

1. Long-term input offset voltage stability refers to the averaged trend line operating days are typically 2.5uV. Hefer to typical performance curve
of Vgg vs. Time over extended periods after the first 30 days of operation. 2. Samplie tested.
Excluding the initial hour of operation, changes in Vgg during the first 30 3. Guaranteed by design.
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ELECTRICAL CHARACTERISTICS at Vg = +15V, -55°C < T4 < +125°C, uniess otherwise noted.

OP-05A OoP-05
PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
input Oftset Voitage Vos — 010 024 —_— 03 0.7 mV
Average Input Offset Voltage
Drift Without External Trim TCVos (Note 2) — 0.3 09 - 0.7 20 Vg
With External Trim TCVasn Rp = 20k (Note 3) — 02 05 — 03 10 #
input Offset Current los - 1.0 40 - 18 56 nA
i f#:
Average Input Offset Current TClos (Note 2} o 5 25 . 8 s0 PASC
Drift
input Bias Current g — +1 +4 — +2 +6 nA
| t Bi
Avsrege Input Blak (urrent TCig (Note 2) ~ 8 25 - 1B 50 PA/C
Drift
input Voltage Range IVR +13.0 +135 — +13.0 *135 - v
Common-Mode Rejection Ratio CMRR Vo= £13.0V 110 123 = 110 123 — dB
M@;’mtion Ratio PSRR Vg =13V to =18V = 5 20 o 5 20 pVIV
/-rge—Signal 'o\aga d;b Avo A= 2k, Vo= =10V 200 400 — 150 400 - vimv
ouput Voltagp sind [ Y ) Vo _— R =20 £120 $126  — $120 +126 — v

—_/
LECTRICA ERIST(CS at m"c unless otherwise noted.

@ \\9 ./ / \\ OP-0SE OP-05C
PARAMETER MHBOL ONS lN TYP HK MIN TYP MAX UNITS

input Oftset Voitage , mv

kong-{arm Japol Ot av, ?1:/(Notas 03 V/M
Voltage Stability os/ |

input Offset Current igs n

input Bias Current Ia \7::2[ Q\ - fa/ £7.0 / k

Input Noise Voltage (Note 2) Wi 0.1Hz to 10Hz — 035 0B—7 — oes [ /\, s

fo=10Hz - 10.3 18.0 - [10]5 20.0

Input Noise Voltage Densi o

m:!a b i ¢ on fo = 100Hz ~ 100 130 — 102 135 v/ Hz
fo = 1000Hz T 9.6 1.0 -_ 98 M5

Input Noise Current {Note 2) inp-p 0.1Hz to 10Hz - 14 30 — 15 as PAgp
to=10Hz — 032 0.80 — 035 090 ‘

Input Noise Current Densit o

m‘; s 4 I 1o= 100Hz — 014 023 — 015 o027 pA/\/Hz
1o = 1000Hz — 012 07 — 013 0.8

Input Resistance —
Note 3 15 50 — —_

Differential-Mode Pin ( : E ™, M
input Resistance —

R — 160 —_ - _

Common-Mode INCM 120 Gn
input Voltage Range IVR +13.5 +14.0 — +13.0 +14.0 —_ v
Comman-Mode Rejection Ratio CMRR Vem = 2135V 110 123 = 100 120 - dB
Power Supply Rejection Ratio PSHR Vg =3V to 118V - 5 20 - T 2 BV

Ry = 2kil, Vg = 10V 200 500 - 120 400 -
Large-Signal Voltage Gain Avo R = 50001, Vo= +0.5V vimv
1 500 — 1 e
Vg =+3V (Note 3) ™ N
R = 10k{} +12.5 £13.0 - +12.0 £13.0 -
Output Voltage Swing Vo Rz 2k} *+12.0 +128 — 115 *128 — v
AL = 1k} +10.5 +£12.0 - — %120 A
Slew Rate Note 21 SR R =22k} 0.1 0.3 — 0.1 0.3 — V/us
Closed-Loop Bandwidth
A =41 0.4 0.6 — 0.4 0.8 — MH.
iNote 2; BW veL = *1.0 2
Open-Loop Output Resistance Ro Vo=0,lg=0 e 60 — —_ 60 — i}
No load — 80 120 — 95 150
i P
Power Consumption d Vg = +3V, No load _ 4 6 _ 4 8 mw
Offsel Adjustment Range Rp = 20kl = 4 —— i 4 e mv

NOTE: See notes 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 SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
Input Offset Voltage Vos — 025 06 — 035 16 mV
Average Input Offset Voltage

Drift Without External Trim TCVgos (Note 2) - 0.7 20 — 13 45 Ve

With External Trim TCVoasn Rp = 20k{} {(Note 3) — 02 08 - 04 15 3

Input Offset Current los — 1.4 53 -— 20 8.0 nA
A input Offset C t

verage Inpu 'sat Curren TClos (Note 2) . 8 a5 5 12 50 pA/°C

Drift
Input Bias Current g — *15 #5585 — %22 +90 nA
A Input Bias C t

il e el {Note 2) - 18 35 - 18 50 pA/C

Drift
Input Voltage Range IVR +13.0 135 - +13.0 +135 —_ v
Corprion-ModeRejection Ratio CMAR Vo= +13.0V 107 123 — 97 120 — )
Phwr Supply %\e ion ReffT PSRR Vg = +3V to £18V — 7 a2 o 10 51 VIV
.lmﬁe-Signal Vult*e- Ry = 2k, Vg =*10V 180 450 — 100 400 - VimV
Pu\put Voitage S)‘ln +120 *12.6 — +11.0 *126 - v
1 -TermJrfput

operating days are typically 2.
2. Sample tested.
3. Guaranteed by design.

LETE
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DICE CHARACTERISTICS (125°C TESTED DICE AVAILABLE)

1. BALANCE

2. INVERTING INPUT

3. NONINVERTING INPUT
4. V-

5. NO CONNECTION

6. 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)

EST LIMITS at Vg= =15V, T, =25°C for OP-05N, OP-05G and OP-05GR devices; T, = 125°C for OP-05NT and
e 'ces.r%othemise noted.

5G

OP-05NT OP-0O5N OP-05GT OP-05G OP-05GR
PARAMETER YMBOL) GONDITYIONS LIMIT LIMIT LIMIT LIMIT LIMIT UNITS
\_Q_Eui leseyao}élga/ /'Vua\{ ( ( m /O-ZSL 0.15 0.7 0.5 1.3 mV MAX
urre &\ //N 2.0 _ 5.7 a8 60  nA MAX
+6
10

os ) )
!npuzaiascufrenK'ﬁt/,/ = N\ // = \\ /4 4 £7  hAMAX

Input Resistance
Differential Mode Rin {NotM \k = // //20 /% & 8 Mn M‘N.

input Voltage Range IVA w / / }l 13.5 / *

Common-Mode Vem =113.5V at +25°C
CMRR 10 1
Rejection Ratio Vem=*13.0 at +125°C 2 % / N
!
Powe'r S',Jpp * . PSRR Vg =+3Vto *18V 20 10
Rejection Ratio
R, = 10kt = +12.5 +
Output Voltage Swing Vg R = 2k} +12.0 +12.0 *12.0 X
R = 1k — +10.5 - *
Large-Signal Ry = 2k}
= A 200 200 150 200 120 V/mV MIN
Voltage Gain o Vo =110V
Ditenan sl oput +30 +30 +30 +30 430 VMAX
Voitage
Power Consumption Py Vour =0V — 120 = 120 150 mW MAX
NOTES:
1. For 25°C characteristics of NT & GT devices see N & G characteristics 2. Guaranteed by design.
respectively.

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

TYPICAL ELECTRICAL CHARACTERISTICS at Vg = +15V, T4 = +25°C, unless otherwise noted.
OP-05NT OP-05N OP-05GT OP-05G OP-05GR

PARAMETER SYMBOL CONDITIONS TYPICAL TYPICAL TYPICAL TYPICAL TYPICAL  UNITS
A";;fsf: ::::T::ge onn TCVos  Rs=s0n 0.3 03 0.7 0.7 12 awrc
N"g';:e't"\‘:;:age ornt TCVoss Rs=500, R, =20kn) 0.2 0.2 03 03 0.4 aVeC
m;:::: gf::;m Orift 1 C'08 5 2 a " 2 PASRG
Slew Rate SR R = 2kn 03 0.3 0.3 0.3 03 V/us
c:;::;:.;::: BW AygL=+1 06 06 08 06 06 MHz
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TYPICAL PERFORMANCE CHARACTERISTICS

TRIMMED OFFSET UNTRIMMED OFFSET TYPICAL OFFSET
VOLTAGE vs TEMPERATURE VOLTAGE vs TEMPERATURE VOLTAGE STABILITY vs TIME
" Vos TRIMMED TO <uv AT 25°C | | ¥ A SR b — ] " .- | o ]
2 NULLING POT = 20k12 ) = 12
& 1. op-08a 7 2 “03uv/me, LI
5 £, P-85E / i/ < 5 e - TAENG Tine s T _x;“"_:':.n--j-
g 20 Y i OP-05 E E - ’,b.)"xm;;- 0.2V fmo, TREND LINE
= \52 - Gb-sC // gf/ w L 5 i ;?“._OMV.'mnIREND LiNE O 3aima,
£ /] < g ﬁ%ﬂm'
& ¥ \\ \ / /' 4 ’g‘m — E g R | LD:m\a'rmu TREND LINE| 00 /mo
M o} \ '@ ¢ / = £ . Lo TREND LINE
% 0 i = 8 - o
O ] f
g g "
3 ——— i . o mAE
g o é o i G B
-s0 0 50 100 t 2 3 4 5 6 7 8B % 10 M 12
TEMPERATURE {°C} TIME (MONTHS]
OFFSET VOLTAGE CHANGE TRIMMED
E TO THERMAL SHOCK OFFSET VOLTAGE DRIFT
AT T UITT1 [ : '
4 ) Vg =115V o

&
|
AGE PRIFT (4v/C)

Y]
o
7
—

B
1]
-~
e
I}
AN A
T~
T~~~

% )
'( DEVICE IMMERSED

IN 70°C OIL BATH

/‘l
0 Al WS 10

vk { T H |. E tar -t
gl % & AW M 6w o 02 \%
8 HI e ! i TIME (SEC] UNTRIMMED OFFSET VOLTAGE MATCH AV

0001 001 01 1.0 10 100 Tk 10k {CURVES ARE SYMMETRICAL

ABSOLUTE CHANGE IN INPUT DEFSET VOLTAGY (uv)

3
I

g . LN\ I /
é jas 5 ] — " =
= LONG-TERM L‘ﬁﬁ‘om&m‘q / / N E
% 0 I gAES'&E,l,'EE . 7 g
5 . o -
: A1 :
§ 5 =
< 2
& 3

£

TIME [HOURS} ABOUT ZERO FOR aVgg < 0)
MAXIMUM ERROR MAXIMUM ERROR MAXIMUM ERROR
vs SOURCE RESISTANCE vs SOURCE RESISTANCE vs SOURCE RESISTANCE
= o 3 Tt RESH S % Ll = OP.06E P T 5 T e BB S 2
E — = orosa £ - ¢°c To 70°C it 5K a1 = - OP-05
= : -55°C TO 125°C - [ Ve =+15V E 10 = | -5E"C TO 125°C
2 Vg =218V . E s ' i 1 2 Vg =t15v
g ol E _H_4 HLI I S :
o i =] il | o i
=4 i = 10 1] - 1
o e IIHlS e oS g O} UNTRIMMED 0°C YO 20°C ¢ Fecs g O LUNTRIMMED -86°C TO 125°C F—k o
z o = T pis = o s e 8 T
= i fre [ UNTRIMMED 25°C 5 o Uummngn zs"c T b
5 LA b " 1t i & f L ¢
w g -3 b I;l i p =
1 -4 i i -

! o i o
§ 0.1 = = E 01—y Z 01
== SRt = HE B R s! .
F i — X TH
E] 125°C 5 ——T 1 | H z
H T gl z - TRIMMED 0°C TO 70°C Hio Hi H
x : : ] | P cptd 1 Re = Ry =Aq 41 x
g Rs““1"“z i E: T} HH ! TR =R =Rz 1 2

0.0t R ST i 0.01 SRt R .
100 1k 10k 100k 100 1k 10k 100k 100
MATCHED OR UNMATCHED SOURCE RESISTANCE (51} SOURCE RESISTANCE (11} MATCHED SOURCE RESISTANCE (£2)

-6
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TYPICAL PERFORMANCE CHARACTERISTICS

PSHA [d8)
]

10

0%

MAXIMUM ERROR REFERRED TO INFUT (mV]

MAXIMUM ERROR
vs SOURCE RESISTANCE

= = 5
== P ==
o°c To 70°C =
______ T Vg =216V 1!
UNTRIMMED 0°C to 70°C S
—— ' =t
EUNTRIMMED 25°C ;ﬁ
e 1=
'. Ftt »
A— ety -
i BIHILDE -
TRIMMED 0°C TO 70°C 1]
T i s
L oy 5 3 4§ § s T
— !
- ——+t Ag = Ay = Ry i }
i Lfbeirey PlAL
P 1 i H'lu TTTH
! 113 I R
1k 10k 100k

MATCHED SOURCE RESISTANCE [i1)

(SEE NOISE TEST CIRCUIT]

PSRR vs FREQUENCY

120

10

| oP-05 [ H |

TR Vg =43V TO t18v |
il - "

8
l

oP-05C ]
i

3

allil

1.0 1 100 Tk 104
FREQUENCY (Hz)

INPUT BIAS CURRENT [na}

CMRR (dB)

INPUT BIAS CURRENT

vs TEMPERATURE
4 T
|
|- vg = ti8v —
a
2 \ \\ oo*-d:lst:'t
' \“!h ""--r_._ |
\.\"' : Iop-nsl
! OP-05A
‘ | J
-50 0 50 100 128
TEMPERATURE {"C)
INPUT WIDEBAND NOISE

vs BANDWIDTH (0.1Hz

QUENCY INDICATED)

VL
AR

i
y -

0.1

i

100

Tk

10k 100k

BANDWIDTH {Hz)

CMRR vs FREQUENCY

=E 1T EI'T[' TTTTOm T 11T
| Uil | vg=1sv
120 L OP-05 | Ty =+25
¥ ! i w4t
orosc |THN | [l | Vem=s13sv
170 ] T i L4
| | o
100 i
L
80 T
YN |
80 - : -
70 ; -
; S
i i ;\\\
80 L -”mﬂ ] i
1.0 10 100 1k 10k 100k

FREQUENCY {Hz)

VOLTAGE

Il

OPEN-LOOP GAIN (VimV]

INPUT OFFSET CURRENT
vs TEMPERATURE

T ! i
Vg =115V |
)

] i el

w

INPUT BIAS CURRENT (nAj
~

e OP-0SE
~. \\“-——_.- /
1 — /
OPOBA ™ |
T }f__'__::/ _
‘ | s
50 o 50 100

TEMPERATURE (°C)

VOLTAGE NOISE DENSITY
vs FREQUENCY

1000 T
Rs1 = Asg = 200k} T
THERMAL NOISE OF SOURCE "

RESISTORS INCLUDED 1]}

= EE;CL-%K—ET"M:

ST -

~

E]

FREQUENCY (Hz)

OPEN-LOOP GAIN vs
POWER SUPPLY VOLTAGE

1000 I I l
L Ta-+25°C
800
80—
ot
200 e
200
1] i
0 i5 10 15 +20

POWER SUPPLY VOLTAGE (VOLTS]
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TYPICAL PERFORMANCE CHARACTERISTICS

OPEN-LOOP GAIN CLOSED-LOOP GAIN MAXIMUM OUTPUT SWING
vs FREQUENCY vs FREQUENCY vs FREQUENCY
120 100 - 78 e
= I | ] TR T TR 1 T
Sl — V=215V —p o s o 1 5 [ i | F‘Vs’ﬂﬁ‘\-‘ #“
- e T meme ] 5 P i ] Ta= 287 |}
B & Ay = 1000 | = 1t—§ ‘ i
z — - z B ! i IR \HH
S s Ay = 100 ! E 6 \i - SRR SR
0 n 2 | N I5]
: 2T ] L I i
5 2 o Lavots ! B
o : ~ el
B = Lo A T L 1 ] o prv-l § s i | :
0 L T |
61 1 10 00 Tk 10k 100k 1M 10M = 10 100 = ) N e“‘ 10k 100k ™
REQUENCY (Hz) ensiENCY FREQUENCY (Hz]
ONS . INPUT BIAS CURRENT vs MAXIMUM QUTPUT VOLTAGE
ER SURP FERENTIAL INPUT VOLTAGE vs LOAD RESISTANCE
T o oot o
e —F-H N - AT (VpAFFl ~igl X2nA (OP-05A} RE
eSS : Red ] 3 S
e ey N 0N =% el
R N T - . w =i | . z B s i
Emu L P E 5 ! [ I o 10 & ) 1
= = = Ny AV N s T
= % AV rvami 2 F <
@ — 5 o NG = 6 @ E 10
2 T " 4 E TR 2 ~_ B = 3 / !
& / o) B - ~—_
F 0 - ~ z -0 ,/ 10 = /
2 E Vs 2 % .
A S e s T S T s / - : / :
. 1 il 7 e z i f By
{ : -~ o . Ta=25C __| = ! i [ i
1.0 /i ] [ de | I i 30 o i \LIL i / / L | H
0 20 40 60 -30 -20 10 0 10 20 30 100 g o

TOTAL SUPPLY VOLTAGE, V+ TO V- (VOLTS) DIFFERENTIAL INPUT VOLTAGE (VOLTSI

TYPICAL OFFSET VOLTAGE TEST CIRCUIT TYPICAL LOW-FREQUENCY NOISE TEST CIRCUIT"

+15V
& srn iy
200Ks2
VWA
10082 ) 2 |
‘?2. i 33K OuUTPUT
OP-05 Q Vo 1005 1 3 !
+ 1 """ B i b
/ | a.tul
v 2 5M{T |
. V, gk | I8
\5 R
v Sm\Vicm =10H:z FILTER
INPUT REFERRED NOISE ZS.M ZQW = Z200nV/cm

* OBSERVATION TIME LIMITED TO 10 SECONDS MAXIMUM,
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OFFSET NULLING CIRCUIT

Ve

QUTPUT

b

NOTE: PIN OUTS SHOWN FOR J, P, AND Z PACKAGES.

BURN-IN CIRCUIT

+18V

5 5 ouTPUT
oP-0 —0
...... 3 +
= T
NOTE: PIN OUTS SHOWN FOR J, P, KAGES. y,

APPLICATIONS INFORMATION

OP-05 series devices may be fitted directly to 725 and
108/108A Series sockets with or without removal of external
campensation 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 stabie operation with load capacitance of up to
500pF and *10V swings; larger capacitances should be
decoupled with a 5011 resistor.

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

TYPICAL APPLICATIONS

STABLE, HIGH-IMPEDANCE BUFFER

SR - 0.25V/usmc

|
1
P05 29> -0
+
QUTPUT NOISE = 0,354V P-P TYF

O
Z; = 200G82

~ 200 » 10741 OUTPUT OFFSET = 0.2mV TYP
Iy = £1.0n4 BANDWIDTH = 600k Hz

HIGH IMPEDANCE, HIGH COMMON-MODE REJECTION
INSTRUMENTATION AMPLIFIER

86 (2R

ADJUST R7 FOR MAXIMUM CMRRA Av Re | R3 TN




