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OP-20

MICROPOWER OPERATIONAL AMPLIFIER
(SINGLE OR DUAL SUPPLY)

Precision Monoiithies lnc

FEATURES
e LowSupplyCurrent ........................ 55.A Max
¢ Single-Supply Operation ................ +5V to +30V
¢ Dual-Supply Operation ................ +2.5V to +15Vv
® Lowinput OfisetVoltage .................. 250V Max
® Low Input Oftset Voltage Drift .......... 1.5:V/° C Max
¢ High Common-Mode Input Range ... V-to V+ (-15V)
¢ HighCMRRandPSRR .................... 100dB Min
e HighOpen-Loop Gain ..................... 120dB Min
¢ No External Components Required
¢ 741 Pinout and Nulling
e Available in Die Form
ORDERING INFORMATION !
T,=+25C PACKAGE OPERATING
Vs MAX CERDIP PLASTIC TEMPERATURE
(mv) TO-99 8-PIN 8-PIN RANGE
250 QOP20BJ" OP20BZ - MiL
250 OP20FJ OP20FZ - IND
250 - - OP20FP COM
500 - OP20CZ - MIL
500 OP20GJ OP20GZ - IND
500 - - OP20GP COM
1000 OP20HJ OP20HZ OP20HSTt XIND
1000 - - OP20HP XIND

For devices processed in total compliance to MIL-STD-883, add /883 after part

GENERAL DESCRIPTION

The OP-20 is a monolithic micropower operational amplifier
that can be operated from a single power supply of +5V to
+30V, or from dual supplies of +2.5V to £ 15V. The input
voltage range extends to the negative rail, therefore input
signals down to zero volts can be accomodated when
operating from a single supply.

Precision performance in high-gain applications is readily
obtained when using the OP-20. The B/F grade features a
maximum input offset voltage of 2501V, minimum CMRR of
85dB, and open-loop gain of over 500,000. Quiescent supply
currentisamaximum of only 55uA at = 2.5V or 80uA at+ 15V.
The low input offset, high gain, and low power consumption
brings precision performance to portable instruments, satel-
lites, missile control systems, and many other battery-
powered applications.

PIN CONNECTIONS

aaL 1| s]NC.
-IN 7] 7] ve
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EPOXY MINI-DIP

number. Consult factory for 883 data sheet. . 4
t Burn-in is available on commercial and industriat temperaiure range parts in (P-Suttix) V- (Casel
cerDIP, plastic DIP, and TO-can packages. For ordering information, see _
1990/91 Data Book, Section 2. 8-PIN HERME,T'C Dip TO-99
ft For availability and burn-in information on SO and PLCC packages, contact (Z-Sutfix) (J-Suffix)
your local sales office. 8-PIN SO
(S-Suffix)
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OP-20 MICROPOWER OPERATIONAL AMPLIFIER

ABSOLUTE MAXIMUM RATINGS (Note 1)

SUPPly VORAQE -.ccceeeeimrrrmrecreirrecr et
Differential Input Voltage .
Input Voltage................ .Supply Voltage
Output Short-Circuit Duration..............c..ccceevcuennee... Indefinite
Storage Temperature Range
J and Z Packages .........ccceevveccerecvnrnenccnnnene —65°C to +150°C
P Package .......cocoueeemmircrceneceesr e -65°C to +125°C
Operating Temperature Range
OP-20B, OP-20C (J, Z) .....cccoevererrncurerenee..=55°C 0 +125°C
OP-20F, OP-20G (J, Z). ...—25°C to +85°C
OP-20H (S, P, J, 2) ......... ...—40°C to +85°C

OP-20FP, OP-20GP .......cccorvvmerrcrmeirecrcrinenaens 0°Cto +70°C
Lead Temperature Range (Soldenng, 60 sec) ..300°C
Junction Temperature ... ...~65°C to +150°C

PACKAGE TYPE e, (NOTE 2) 8¢ UNITS

70-99 (J) 150 18 *CIW

8-Pin Hermelic DIP (Z) 148 16 *CW

8-Pin Plastic DIP (P) 103 a3 CW

8-Pin SO (S) 158 a3 *C/W
NOTES:

1. Absolute maximum ratings apply to both DICE and packaged parts, unless
otherwise noted.

2. el » I8 specified for worst case mounting conditions, i.e., 8,, is specified for
device in socket for TO, CerDIP and P-DiP packages; 9l 4 I8 specified for
device soldered to printed circuit board for SO package.

ELECTRICAL CHARACTERISTICS at Vg=+2.5V to £ 15V, T = +25°C, unless otherwise noted.

OP-20B/F OP-20C/G OP-20H
PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX MIN TYP MAX UNITS
Input Offset Voltage Vos Vg=215V — 55 250 — 150 500 - 300 1000 uv
Input Offset Current o Vem=0 — ot 1.5 — 02 25 — 03 40 nA
Input Bias Current lg Vem=10 - 12 25 — 4 30 - 16 40 nA
V4 = 45V,
0/35 - - 0/35 - - 0135 - -
Input Voltage Range IVR V-=0V v
Vg=215V -15/135 - - -15/135 - - ~15/135 - -
V4 = +5V, V- =0V
95 105 - 90 95 — 8s %) -
Common-Mode OV S V<35V
Rejection Rati CMRR Vg =115V a8
election Ratio ™= 100 110 - %4 105 - %0 100 -
15V < Vg < 18.5V
Vg=+25V 1o £ 15V
Power Supply s
Rejection Ratio PSRR and V- =0V, - 4 6 - 6 10 - 10 32 wvv
i
) V+ = 5V to 30V
V4 = 45V, V- = 0V
) 300 500 - 200 500 - - 500 -
Large-Signal A WEVy<35V vimy
Voltage Gai vo Vg = £15V, Vo = £10V m
oltage Gain s o 1000 2000  — 800 2000  — 500 1000 -
R, = 25k
V4 =5V, V-= 0V 0.6/4.1 - - 0.7/4.1 - - 0.8/4.0 - -
Qutput Voltage v R = 10kQ2 v
Swing o Vg = £15V, +14.1 - - +14.1 — - +14.0 - -
R, = 25k0
Closed-Loop AycL = +1.0,
BW — 100 - — 100 - - 1 -
Bandwidth R, = 10kQ) 0 kHz
Slew Rate SR V=215V 005 005 0.05 v/
ew Ra’ —_ K — —_ . - — X —_
Ry = 25k(1 ks
Vg= 125V,
- 0 55 - 44 63 - s 70
No Load
Supply Current lgy RA
Vs =15V, 55 80 57 85 60 95
No Load
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- OP-20 MICROPOWER OPERATIONAL AMPLIFIER

ELECTRICAL CHARACTERISTICS at Vs =12,5V1io 15V, -55°C < TA < +125°C for OP-20BJ/BZ and OP-20CZ, —25°C < TA <
+85°C for OP-20FJ/FZ and OP-20GJ/GZ, and 0°C < T, £+70°C for OP-20FP, OP-20GP, and —40°C < TA < +85°C for OP-20HZ, OP-
20HJ, and OP-20HP/HS, unless otherwise noted.

OP-20B/F OP-20C/G OP-20H
PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN TYP MAX MIN TYP MAX UNITS
Average input
Oftset Voltage TCVos Unnuiied — o7 15 — 1.0 30 — 1.6 7.0 wv/eC
Dritt :Note 11
Input Offset Voltage Vos Vg=+15V - 155 400 — 250 80O — 500 1700 v
Input Offset Current los Vem =0 - 05 25 — 1.0 35 — 15 5.0 nA
Input Bias Current Ig Vem=0 - 12 27 — 14 33 — 16 45 nA
Input Voltage WR V+ =45V, V-=0V 0/3.2 — - 0/3.2 — - 0/3.2 — — v
Range Vg =+15V -15/13.2 - — -15/13.2 — - ~15/13.2 — —
+=+5V,V-=0V
c Mod ::v v 5v<v3 2v0 90 100 - 85 90 — 80 85 -
:Tmsn- Ro N CMRR Vg = +(1::v_ - a8
ejection Ratlo s== % 110 - 0 105 - 85 100 -
~15V < Vgy < 13,2V
=1t
Power Supp) 1515\/.2.5V ° B ‘ ° B ° " - * *
o P,
ejection Ratio = - 4 10 - 6 18 - 10 57
V+ =5V to 30V
-Signal Vg =£15V, Vg = + 10V
Large-Signa Avo s o= +10 500 700 - 400 600 - 250 400 - v/mv
Voltage Gain R = 50k
4= =
V=5V Vo=0v, 0.8/4.0 — — 0.9/3.9 — — 1.0/38 — —
Qutput Voitage R =50k
s Vo Vg = +15V, v
wing 57 =Y +140 — - +13.9 — - +139 - —
R = 50k0)
Vo=t
Vg =£25V. No - 50 65 — 53 75 — 55 85
s Iy C ¢ | l.oad or +5V, OV A
upply Curren sy Ve — 4 n
Vs =£15V. — 64 95 - 68 100 — 72 15
No Load
NOTE:

1. Sampie tested.
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OP-20 MICROPOWER OPERATIONAL AMPLIFIER

DICE CHARACTERISTICS

. BALANCE

. INVERTING INPUT

. NONINVERTING INPUT
V-

. BALANCE

. OUTPUT

v+

NOMaWN -

DIE SIZE 0.069 X 0.046 inch, 3174 sq. miis For additional DICE ordering information,
(1.75 > 117 mm, 2.05 sq. mm) refer to 1990/91 Data Book, Section 2.

WAFER TEST LIMITS at Vg= + 15V, T, =25°C, unless otherwise noted.

OP-20N OP-20G OP-20GR
PARAMETER SYMBOL  CONDITIONS umiT LMIT LMt UNITS
Input Offset Voltage Vos 300 600 1000 uV MAX
Input Offset Current los 1.5 25 40 nA MAX
Input Bias Current lg 25 30 40 nA MAX
Ve = +5V, V- = OV 0/35 0735 0/35
Input Voltage Range VR Vg= +15V -15/135 -15/13.5 -15/135 VMIN
Common-Mode V+ =45V, V== 0V, 0V < Ve < +3.5V 95 90 85
MIN
Rejection Ratio CMRR Vg= 215V, 15V < Vg < 135V 100 94 90 a8
bower Subpl Vg = £2.5V to £15V
;“fe'r “p‘;yr PSRR V- =0V, V+ =15V 6 10 32 WV/V MAX
ejection Hatio to +30V
-Si R, =
Large-Signal Avo L= 25kn 1000 800 500 V/mV MIN
Voltage Gain V=110V
Output Voltage v Ry = 10k(l, V4 = +5V, V- = OV 0.7/4.1 0.8/4.1 0.9/4.0 v MIN
Swing ° R, = 25k0, Vg = 215V +14.1 +14.1 +14.0
Vg =225V, No Load 55 63 70
Supply Current Isy Vg = +15V, No Load 80 85 95 HAMAX

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

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

OP-20N OP-20G OP-20GR
PARAMETER SYMBOL CONDITIONS TYPICAL TYPICAL TYPICAL UNITS
Average input TCVos Unnulled 1.0 15 25 v
Offset Voitage Drift ~ TCVgg,  Nulled, Rp = 10k(2 1.0 15 25 uvree
Large-Signal Avo R, = 25k(1 2000 2000 1000 v/mv

Voltage Gain
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0P-20 MICROPOWER OPERATIONAL AMPLIFIER

TYPICAL PERFORMANCE CHARACTERISTICS

TRIMMED OFFSET VOLTAGE INPUT OFFSET VOLTAGE CLOSED-LOOP GAIN
vs TEMPERATURE vs POWER SUPPLY VOLTAGE vs FREQUENCY
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OP-20 MICROPOWER OPERATIONAL AMPLIFIER

TYPICAL PERFORMANCE CHARACTERISTICS

MAXIMUM OUTPUT VOLTAGE VOLTAGE NOISE DENSITY CURRENT NOISE DENSITY
vs LOAD RESISTANCE vs FREQUENCY vs FREQUENCY
17.5 —T ‘ 1000 10
Ta- 25 ﬂ IR [
Vg = £15V _ =
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AT 2 E]
> 1=
7
o ! ° a.01
o 1 10 100 K 10k 0.1 1 10 100 * 10k
K 10k 100k FREQUENCY (Hz) FREQUENCY (Hz)
Rioap 192
TYPICAL APPLICATIONS
TEMPERATURE SENSOR
O +9 VOLTS
100k 1k K2 100ks2
AAA—
sa
$33mn
ic1 1 AVBE oP-20 o
c2 OUTPUT  besian EQUATIONS
+
!
AVBE ’% In (Tg—f)
10k0
AV 1
: l I : _\—$E =858 In (ﬁ) (VK]
MAT-01G VQUuT = 101{aVRE)
IF :—;= 3.2 THEN TCVouT = 10mV/°C
*R1 AND R2 SHOULD BE SELECTED TO KEEP lgq AND I, _]_
LESS THAN 204A. = GND
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