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FEATURES

Ultra-low Vg (10.V typ.)
Ultra-low Vg drift (0.2:V/°C)

Ultra-stable vs time (0.2,V/month)
Ultra-low noise (0.35xVp.p)

No external components required

Large input voltage range (£ 14.0V) .
Wide supply voltage range (= 3V to = 18V)
Fits 725, 108A/308A, 741, AD510 sockets

OP-07
Ultra-Low Offset
Voltage Op Amp

GENERAL DESCRIPTION

The OP-07 series of monolithic operational amplifiers pro-
vides high performance through the use of a low noise,
chopper-less bipolar input transistor amplifier circuit. The

" elimination of external components for offset nulling,
frequency compensation and device protection permits opti-
mization of system design, while excellent device inter-
changeability provides reduced system assembly time and
eliminates or reduces field recalibrations.

The outstanding common-mode rejection provides maximum
flexibitity and performance in high noise environments and
non-inverting applications. Low bias currents and extremely
high in { ‘~.ipedances are maintained over the entire tem-
perature range.

S|MPL"7:iED SCHEMATIC Pin numbers for 8-pin packages only
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ORDERING INFORMATION

{outiine dwg JD}

PACKAGE
PART | 5.9 8-PIN 8PIN | 14-PIN’
CERDIP | MIniDIP | CERDIP
TEMPERATURE RANGE: — 55°C to +125°C
oP.g7 | OP0O7J | OP07Z - OP-07Y
OP-07A | OP-07AJ | OP07AZ — OP-07AY
TEMPERATURE RANGE: 0°C to +70°C
OP-07C | OP-07CJ | OP-07CZ | OP-O7CP | OP-07CY
OP-07D | OP-07DJ - OP-07DP -
OP-07E | OP-07EJ | OP-07EZ | OP-O7EP | OP-O7EY
{outline dwg TY)

For dice order # OP-07/0
“Not directly interchangeable with LM10BA
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OoP-07

ABSOLUTE MAXIMUM RATINGS
SupplyVoltage . .. ... ... + 22V
Internal Power Dissipation(Note1) .............. 500mwW
Ditferential InputVoltage ....................... + 30V
inputVoltage(Note2). ... * 22V
Qutput Short Circuit Duration . ................ Indefinite
Storage TemperatureRange ........... —65°Cto +150°C
Operating Temperature Range
OP-07A,0P07 ........0ccovveen -55°Cto +125°C
OP-Q7E,OP-07C,OP07D . ............... 0°Cto +70°
Lead Temperature {Soldering, 10 seconds). . . ..... .. 300°

EBINTERSIL

Note 4: Maximum package power dissipation vs ambienttemperature.

Max. Amb. Temp. | -Derate Above Max.
Package. Type for Full Rating Ambient Temp.
TO-99 (J) 80°C 7.1mwWi°C
Duat-in-Line (Y) 100°C 10.0mw/°C
MiniDIP (P} 36°C 5.6mwW/°C
8-Pin CERDIP (2) 75°C 6.7mW/°C

Note 2: For supply voltages less than =22V, the absolute maxi-
mum input voltage is equal to the supply voitage.

Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only
and functional operation of the device at these or any other conditions above those indicated in the operational sections of the specifica-
tions is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

OPERATING CHARACTERISTICS

These specifications apply for Vgypp = =15V, Ty = +25°C, unless otherwise noted.

OP-07A OP-07
RAMETER MBOL TES ND N UNITS
PARAM SYMBO T CONDITIONS MIN TYP MAX MIN TYP MAX
Input Offset Voltage Vos (Note 1) 10 25 30 75 uv
Long Term input Offset AVgg/At (Note 2) 0.2 1.0 0.2 1.0 aVimo
Voltage Stability
Input Otfset Current los 0.3 20 0.4 2.8 nA
input Bias Current Igias +0.7 +20 +10 +3.0 nA
Input Noise Veltage enp_p 0.1Hz to 10Hz {Note 3) 0.35 0.6 0.35 0.6 aVp-p
Input Noise Voltage en fg = 10Hz (Note 3) 10.3 18.0 10.3 180 | nVA/Hz
Density fo = 100Hz (Note 3) 10.0 13.0 10.0 13.0
fo = 1000Hz (Note 3) 9.6 1o ! 9.6 1.0
Input Noise Current inp_p 0.1Hz to 10Hz (Note 3) 14 30 14 30 pAp-p
input Noise Current in fo = 10Hz (Note 3) 0.32 0.80 0.32 0.80 pAR Hz
Density fo = 100Hz (Note 3) 0.14 0.23 0.14 0.23
fo = 1000Hz (Note 3) a.12 0.17 0.12 017
input Resistance
Differential Mode Ryitf 30 80 20 60 MQ
Common-Mode Rem 200 200 Ga
input Common-Mode CMVR 130 | £14.0 +130 | =140 v
Voltage Range
Commen-Made CMRR CMVR = = 13.0V 110 126 " 110 126 ds
Rejection Ratio
Power Supply Rej. Ratio | PSRR Vsypp = 3V to =18V 100 110 100 110 dB
Large Signal Voltage AyvoL R =2 2kQ, Vo = £ 10V 300 500 200 500 vimVv
Gain L 25009, Vg = £0.5V, 150 500 150 500
Vsypp = £ 3V
Maximum Output * Vo Ry = 10k +125 +13.0 +12.5 +13.0 v
Voltage Swing R =2k +12.0 +12.8 +12.0 +12.8
R = 1kQ? +10.5 +12.0 +10.5 *12.0
Slew Rate SR R =2k (Note 3) 01 0.17 01 0.17 Vius
Closed Loop Bandwidth | BW Ay = +1.0 (Note 3) 0.4 0.6 0.4 0.6 MHz
Open Loop Output Res. | Rg Vo=0,lg=0 60 60 Q
Power Consumption Pd 75 120 75 120 mwW
Vgupp= = 3V 4 6 4 6
Offset Adjustment Range Rp = 20kQ +4 +4 mv
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OP-07
OPERATING CHARACTERISTICS (continued)

These specifications apply for Vgypp = + 15V, Ty = +25°C, unless otherwise noted.

OP-07E OP-07C OP-07D
PARA 1T
ARAMETER SYMBOL | TEST CONDITIONS Wi TvP MAX T TP T MAX MIN v AR UNITS
Input Offset Voltage Vos {Nate 1) 30 75 80 150 60 150 uVv
Long Term Input Oftset AVgglat | (Note 2) 0.3 1.5 0.4 2.0 0.5 30 aVimo
Voltage Stability
Input Offset Current los. 05 38 0.8 6.0 0.8 6.0 nA
Input Bias Current laias 12 | x40 +1.8 |x7.0 +20 +12 nA
Input Noise Voltage enp_p 0.1Hz to 10Hz (Note 3) 0.35 08 038 | 065 0.38 0.65 wVp-p
Input Noise Voltage en fo =10Hz (Note 3) 10.3 18.0 . 105 { 200 10.5 200 | nviyHz
Density _ fo =100Hz (Note 3} 10.0 13.0 10.2 13.5 10.2 135
fo = 1000Hz (Note 3) 9.6 1.0 98 ns 98 115
Input Noise Current inp.p 0.1Hz to 10Hz (Note 3) 14 30 15 35 15 35 pAp-p
Input Noise Current in fo = 10Hz {(Note 3) 0.32 0.80 0.35 | 0.90 0.35 090 | pAn/HzZ
Density fo = 100Hz (Note 3) 0.14 0.23 015 | 027 0.15 0.27
fo = 1000Hz (Note 3) 0.12 0.17 013 018 .13 0.18
input Resistance -
Differential Mode Raifi 15 50 8 33 7 31 MQ
Common-Mode Rem 160 120 120 G
Input Comman-Mode CMVR +13.0 +14.0 +13.0 *14.0 +13.0 | £14.0 v
Voltage Range
Common-Mode CMRR CMVR = £ 13.0V 106 123 100 120 94 10 dB
Rejection Ratio
Power Supply Rejection | PSRR Vsupp = 23V to 18V 94 107 90 104 S0 104 dB
Ratio
Large Signal Voltage Avor RLz2kg, Vo= £ 1QV 200 500 120 400 120 400 vimy
Gain . R =5001, Vo= £ 0.5V, 150 500 100 400 — —
Vsype = 23V
Maximum Qutput *Vg Rz 10k +125 | £13.0 *12.0 +13.0 120 | £130 v
Voltage Swing R =2kQ +120 +12.8 +11.5 +12.8 +11.5 | =128
R =1k *105 *12.0 - +12.0 — —
Slew Rate SR R =z 2kQ (Note 3) 01 017 0.1 017 a1 017 Viys
Closed Loop Bandwidth | BW AyoL = +1.0(Note 3} 0.4 06 0.4 0.6 0.4 0.6 MHz
Qpen Loop Output Ro Vo=0,ip=0 60 60 80 n
Aesistance
Power Consumption Pd 75 120 80 150 80 150 W
Wsupp= %3V 4 6 4 8 4 8
Offset Adjustment Range Rp = 20kg +4 *4 +4 mv

Note 1: Input offset voltage measurements are performed by automated test equipment approximately 0.5 seconds after application of
power. Additionally, OP-07A offset voltage is measured 5 minutes after power supply application at —55°C, +25°G and +125°C.

Note 2: Long term input offset voltage stability refers to the average trend line of Vg vs time over extended periods after the first 30 days of
operation. Excluding the initial hour of operation, the change in Vog during the first 30 operating days is typically 254V. Parameter is not
100% tested; 90% of units meet this specification.

Note 3: Parameter is not 100% tested; at least 90% of units meet this specification.
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OP-07
OPERATING CHARACTERISTICS (Gontinued)

These specifications apply for Vgypp = £ 15V, —55°C < Ta s + 125°C, unless otherwise noted.

. OP-0TA QP-07
AMET YMBOL TEST CONDITIONS T
PARAMETER S o 10 MIN TYP MAX MIN TYP MAX UNITS
Input Offset Voltage Vos (Note 1) B 25 60 60 200 v
input Offset Voltage Drift AVggfaT (Average Tested) wvirec
Without Externai Trim 0.2 0.8 03 1.3
with External Trim Rp = 20k (Note 3) 0.2 06 0.3 1.3
Input Offset Current los 08 40 12 56 nA
Input Offset Current Drift algg/aT (Average Tested) 5 25 B 50 pA/I°C
Input Bias Current lgias +1.0 +40 +20 +6.0 nA
Input Bias Current Drift Algag/AT (Average Tested) i 25 13 50 pAI°C
input Common-Made CMVR *13.0 +135 +13.0 +13.5 v
Voltage Range
Common-Mode Rej. Ratio CMRR CMVR= +13.0 106 123 106 123 dB
Power Supply Rej. Ratio PSRR Vsupp= 3V 1o £18V 04 106 94 106 a8
Large Signal Voitage Gain Avor R, =2kQ, Vo= £ 10V 200 400 150 400 vimv
Output Voltage Swing Vo Ry = 2k@ =120 =126 =120 +128 v

OPERATING CHARACTERISTICS

These specifications apply for Vgypp = = 15V, 0°C s Ta < +70°C, unless otherwise noted.

OP-07E OP-07C OP-070
PARAMETER SYMBOL] TEST CONDITIONS UNITS
MIN TYP | MAX | MIN TYP MAX MiN TYP MAX

Input Otfset Voltage Vos (Note 1) 45 130 B85 250 85 250 v
Input Offset Voltage Drift | aVgg/aT | (Average Tested) (Note 3) (Note 3)| uV/°C

Without External Trim 03 13 05 1.8 07 25

With External Trim Rp = 20k 03 1.3 04 16 0.7 25

{Note 3) {Note 3)

input Offset Current los 0.9 5.3 16 8.0 1.6 8.0 nA
Input Otfset Current Drift | aips/AT |(Average Tested) (Note 3)| 8 35 12 50 12 50 pA/I°C
Input Bias Current lBias +15 255 +22 +9.0 +3.0 +14 nA
input Bias Current Drift Algas/aT | (Average Tested) (Note 3) 13 35 18 50 18 50 pAI*C
Input Gommon-Mode CMVR +1306 |[+=135 +13.0 [+135 +13.0 +13.5 v
Voltage Range ‘
Common-Mode Rej. Ratio | CMRR CMVR= £13.0 103 123 97 120 94 106 dB
Power Supply Rej. Ratio PSRR Vsypp = 3V 1o 218V 90 104 86 100 86 100 dB
Large Signal Voltage Gain | Ayg R 22k, Vo= £ 10V 180 450 100 400 100 400 vimy
QOutput Voitage Swing Vo R = 2kQ +12.0 |x128 +110 |+126 +10 |+126 v

Note 1: Input offset voltage measurements are performed by automated test equipment approximately 0.5 seconds after application of
power. Additionally, OP-07A oftset voitage is measured § minutes after power supply application at —55°C, +25°C and +125°C.

Note2: Long term input offset voitage stability refers to the average trend line of Vog vs time over extended periods after the first 30 days of
operation. Excluding the initial hour of operation, the change in Vos during the first 30 operating days is typically 25.V. Parameter is not
100% tested; 90% of units meet this specification.

Note 3: Parameter is not 100% tested; at least 90% of units meet this specification.
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OP-07

TYPICAL PERFORMANCE CURVES
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Voltage vs Temperature
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Typical Ofiset Voitage
Stability vs Time
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OP-07
TYPICAL PERFORMANCE CURVES (continued)
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OP-07

TEST CIRCUITS
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APPLICATIONS

OP-07 series devices may be inserted directly in 725 and
108/108A* series sockets with or without removal of externai
compensation components. Additionally, the OP-07 may be
fitted to unnulled 741 series sockets; however, if conventional
741 nulling circuitry is in use, it should be modified or re-
moved to enable proper OP-07 operation (see Figure 1). The
OP-07 provides stable operation with load capacitances up
to 500pF and + 10V swings; larger capacitances shouid be
decoupled with a 50¢ decoupling resistor. The designer is
cautioned that stray thermoelectric voltages generated by
dissimilar metals at the contacts to the input terminals can
prevent realization of the drift performance indicated. 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.

“except “Y” package

INPUT

Figure 1. Offset Nulling Circuit

v+
+3VTO + 8V

 24mn
+IN
[eg 3, 8 —
6 -
oP-07 ouT
-IN 2
c - 1
4 v-
-3vTO -8V
Al 2
4 uF :. 2.4M0
3 . 1 0.1uF
: €
ICL7650
2
_.‘ — 7
v +

Figure 2. Auto-Nulling Circuit for OP-07

Figure 2 shows how it is possible to combine the low noise
and output drive capability of the OP-07 with the low offset
and drift of the ICL7650 chopper stabilized op-amp to yield a
circuit which has a Vgg of less than 54V (typically 1a4V),
temperature drift of <0.014V/°C, long term drift of less than
14V per year and input noise voltage of 10nVh/Hz, while at
the same time driving loads of up to 2kQ.

The exceptional input characteristics of the OP-07 are used
to advantage in Figure 3 with the ICL71348 14-bit monolithic
DAC. Both the reference inversion amplifier, Aj, and the out-
put amplifier, A,, require offset voltages and input currents of
around 25,V and 2nA respectively, to maintain the required

. accuracy.
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'Figure 3. OP-07s Used for Reference inversion and Voltage Output with ICL7134B DAC
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