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FEATURES/BENEFITS

Low Noise

Low Input Bias Current

Low Input Offset Voltage

Low Drift

High Common-Mode Rejection
High Open-Loop Gain

APPLICATIONS Q‘e\‘%\ff

Medical Instrumentation Q
Process Control Equipment S
Sensors

m Robotics

m Test Equipment

m Instrumentation
]
]

Avionics
Data Acquisition

DESCRIPTION

The SP111 and SP121 are precision monoilithic
operational amplifiers with outstanding
performance characteristics that allow their use in
even the most demanding instrumentation
applications.

Designed completely with vertical transistor
structures and dielectric isolation along with the
use of Sipex’ special SIFET® field effect transistors,
the SP111/121 can provide superior performance
in even the harshest of environments. This
construction provides a latch-free performance in
a radiation environment. Radiation tolerance is
significantly improved over designs utilizing
junction isolation, french isolation, or lateral
transistors in dielectric isolation.

Precision performance characteristics such as low
input bias current, low input offset voltage, iow
input noise current, minimal drift, high open-loop
gain, high common-mode rejection ratio, and
high power supply rejection ratio exceed those of
other field effect transistor technology amplifiers.

Improved performance in existing designs is easily
obtained due to the industry standard 741 pin
configuration.
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PARTS NUMBERING

Operating
Part Number Package Range
SP111AIH TO-99 CAN -25°C to +85°C
SP111AMH TO-99 CAN -55°C to +125°C
SP11TAMH/883* TO-99 CAN -565°C to +125°C
SP111BIH TO-99 CAN -25°C to +85°C
SP121BCH TO-99 CAN 0°C to +70°C
SP121ACP 8-PIN PLASTIC 0°Cto +70°C

DIP

* Processed in compliance with MIL-STD-883

©1990 Sipex Corporation

SP111/121 PRECISION OPERAFIONAL AMPLIFIER




ABSOLUTE MAXIMUM RATINGS

Voltage between +Voc and -V Terminals
Differential Input Voltage
INPUt VORAGE RANGE ....viiciiiiiiieei e e +16.5V

Output Short CirCuit DUFTHION ..o Continuous
Maximum Junclion TEMPEITIUIE .......cc.vvcciiiiiiee e +175°C
Maximum Storage Temperature RANGE ... e -65°C < Tp <+150°C

ELECTRICAL CHARACTERISTICS
+Ve = +18V, -V = -15V., and pin 8 connected to ground unless otherwise specified.

SP111AMH
SP111AIH SP111AMH/883
PARAMETERS CONDITIONS TEMP| MIN TYP MAX | MIN TYP MAX | UNITS
Offset Voltage Vem =0 Vde 25°C +100 | +500 +100 | +500 uv
Full 220 | £1000 +300 |£1500| wuVv
Average Offset Voltage Drift Fuli 2 +5 12 5 | uv/°C
Bias Current Vem =0 Vvde 25°C 0.8 2 0.8 +2 PA
Full +50 +250 820 | 4100 pA
Offset Current Vem =0Vvde 25°C 0.5 *1.5 0.5 1.5 PA
Full +30 +200 510 | +3100| pA
Differential Impedance 25°C 1013111 101311 Qll pF
Common Mode Impedance 25°C 1014413 101413 Qll pF
Common Mode Range 25°C| z10 11 +10 +11 \
Full | +10 1] +10 11 Y
Input Noise Voltage Density
fo=10Hz 25°C 40 80 40 80 |[nV/VHz
fo =100 Hz 25°C 15 40 15 40 | nV/NHz
to=1Hz 25°C 10 15 10 15 | nV/VHz
fo = 10kHz 25°C 9 9 nV/vHz
fo = 10Hzto 10 kHz 25°C 0.7 1.2 0.7 1.2 | uVRMs
fo=0.1Hzto 10 Hz 25°C 1.6 3.3 1.6 3.3 HWVp-p
Input Noise Current Density
fo =0.1 Hzto 10 kHz 25°C 95 15 9.5 15 | fApp
fo = 0.1 Hz thru 20 kHz 25°C 05 08 0.5 0.8 | fA/vVHz
Large Signal Voltage Gain RL22kQ 25°C| 114 125 114 125 dB
Full | 110 120 110 120 dB
Common Mode Rejection VN =10 Vdce 25°C| 90 110 90 110 dB
Ratio Full | 86 100 86 100 dB
Minimum Stable Gain Full i 1
Gain-Bandwidth Product 25°C 2 2 MHz
Qutput Voltage Swing RL22kQ 25°C| 11 +12 +11 +12 V
Full |£10.5( £11 +11 +11.5 \
Qutput Current Vo =x10Vdc 25°C| £5.5 +10 5.5 +10 mA
Full | £5.25| +10 +5.25| 10 mA
Short Circuit Current Vo =0Vdc Full | 10 40 10 40 mA
Output Resistance DC, Open-loop 25°C 100 100 Q
Full Power Bandwidth 20Vpp RL= 2kQ  |25°C| 16 32 16 32 kHz
Slew Ratfe Vo =10V, R =2kQ|25°C| 1 5 1 5 V/usec
Settiing Time Ay=-1,R =2kQ
10V 10 0.1% 25°C 6 6 psec
10V 10 0.01% 25°C 10 10 usec
QOverload Rec:overy2 Ay =-1
50% Overdrive 25°C 5 3.5 5 usec
Supply Current lo =0mADC 25°C 2.5 3.5 2.5 3.5 mA
Full 25 25 35 mA
Power Supply Rejection Ratio| Vo =210V 1o 25°C| 90 110 Q0 110 dB
+16.5V Full | 86 100 86 100 dB




ELECTRICAL CHARACTERISTICS

+Voe = +15V, -V = -18V, and pin 8 connected to ground unless otherwise specified.

SP111BIH
PARAMETERS CONDITIONS TEMP MIN TYP MAX UNITS
Offset Voltage Vem =0Vde 256°C +50 +250 uv
Full +110 +500 Y
Average Offset Voltage Drift Full +0.5 +1 puv/eC
Bias Current Vem =0Vvde 25°C 0.5 %1 pA
Full +30 +130 pPA
Offset Current Vem =0Vde 25°C 10.25 +0.75 PA
Full +15 +100 pA
Differential Impedance 25°C 1013111 Qll pF
Common Mode Impedance 25°C 101413 Qll pF
Common Mode Range 25°C +10 +11 \%
Full 10 11 Vv
Input Noise Voltage Density
fo=10Hz 25°C 30 60 nV/vHz
fo =100 Hz 25°C 12 30 nV/vHz
fo =1kHz 25°C 9 12 nV/vHz
fo = 10kHz 25°C 8 nV/VHz
fo = 10 Hz to 10 kHz 25°C 0.6 1.0 HVRMS
fo=0.1Hzto 10 Hz 25°C 1.2 25 Wop
Input Noise Current Density
fo=0.1Hzto 10 kHz 25°C 7.5 12 fAp-p
fo=0.1 Hz thru 20 kHz 25°C 04 0.6 fA/VHz
Large Signal Voltage Gain RL 22 kQ 25°C 120 125 dB
Full 114 120 dB
Common Mode Rejection Ratio | Vi =+10 Vdc 25°C 100 110 dB
Full 90 100 dB
Minimum Stable Gain Full i dB
Gain-Bandwidth Product 25°C 2 MHz
Output Voltage Swing RL22kQ 25°C +11 +12 \
Full +11 +11.5 Y
Output Current Vo =%10Vdc 25°C 5.5 +10 mA
Full +5.25 +1i0 mA
Short Circuit Current Vo =0Vdc Full 10 40 mA
Output Resistance DC. Open-loop 25°C 100 Q
Full Power Bandwidth 20Vpp. RL=2kQ 25°C 16 32 kHz
Slew Rate Vo =10V, R =2kQ 25°C 1 5 V/usec
Settling Time Ay=-1,R =2kQ
10V to 0.1% 25°C 6 usec
10V 10 0.01% 25°C 10 usec
Overload Rec:overy2
50% Overdrive 25°C 6 usec
Supply Current Quiescent Current 25°C 2.5 3.5 mA
withl5 =0 mADC
Full 2.5 3.5 mA
Power Supply Rejection Ratio Voo =+10V to £16.5V 25°C 100 110 dB
Full 90 100 daB




ELECTRICAL CHARACTERISTICS
+Vee = +158V, -V =-15V, and pin 8 connected to ground unless otherwise specified.

SP121BCH SP121ACP
PARAMETERS CONDITIONS TEMP | MIN TYP MAX | MIN TYP MAX | UNITS
Offset Voltage Vem =0Vvde 25°C 0.5 2 0.5 3 myv
Full +1 +3 +] 15 mV
Average Offset Voltage Drift Full +3 +10 +3 +10 | pv/eC
Bias Current Vem =0Vde 25°C +1 5 *] *10 pPA
Full 123 1115 +23 +250 | pA
: Offset Current Vem =0Vde 25°C 0.7 4 +0.7 +8 PA
: Full £16 +100 +16 200 | pA
Differential Impedance 25°C 1013117 1013111 Qll pF
, Common Mode Impedance 25°C 101413 1014113 Qll pF
Common Mode Range 25°C| %10 +11 +10 e \Y
: Ful | £10 #11 +10 £11 v
Input Noise Voltage Density
: fo=10Hz 25°C 40 50 nV/vHz
fo =100 Hz 25°C 15 18 nV/VHz
: fo = 1kHz 25°C 10 12 nV/VHz
: fo = 10kHz 25°C 9 10 nV/vHz
fo=10Hzto 10kHz 25°C 0.7 0.8 UVRMS
‘ fo=0.1Hzto 10 Hz 25°C 1.6 2 HVp-p
: Input Noise Current Density
fo =0.1 Hz to 10 kHz 25°C 15 21 fApp
fo = 0.1 Hz thru 20 kHz 25°C 0.8 A fA/NHz
[ Large Signal Voltage Gain RL22kQ 25°C 1| 110 120 106 114 dB
| Full | 106 116 100 110 dB
Common Mode Rejection VIN =210 Vdc 25°C| 86 104 82 110 dB
Ratio Fult § 82 98 80 96 aB
| Minimum Stable Gain Full | 1 1
i Gain-Bandwidth Product 25°C 2 2 MHz
Output Voltage Swing RL22kQ 25°C | 11 +12 +11 +12 \
Full |+£10.5] +11 £105]| +11 \
Output Current Vo =110 Vdce 25°C| 5.5 +10 5.5 +10 mA
Full | +5.25] +10 +525| <10 mA
Short Circuit Current Vp=0Vdc Full | 10 40 10 40 mA
Output Resistance DC, Open-loop 25°C 100 100 Q
Full Power Bandwidth 20Vpp R =2kQ 125°C 32 32 kHz
Slew Rate Vo =210V, R =2kQ|25°C 5 5 V/usec
Settling Time Ay=-1,R =2kQ
10Vto 0.1% 25°C 6 6 usec
10V 10 0.01% 25°C 10 10 psec
Overload Recovery? Ay =-1
50% Overdrive 25°C 5 5 usec
Supply Current lo =0mADC 25°C 2.5 4 2.5 4.5 mA
Full 25 4.5 2.5 50 mA
Power Supply Rejection Ratio| Vo = £10V 1o 25°C| 86 104 86 104 dB
116.5V Full | 82 94 82 94 dB

NOTES

The following notes apply to the Electrical Characteristics and Absolute Maximum Ratings Tables:

1. Absolute maximum ratings represent the values beyond which the part may be damaged. Functional operation at these
values is not necessarily implied.

2. Qverload recovery is defined as the time required for the output to resume linear operation after reaching saturation due to
a 50% input overdrive.




PACKAGE OUTLINES
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SIGNAL PROCESSING EXCELLENCE

Sipex Corporation
Six Fortune Drive
Billerica, MA 01821
TEL: (508) 663-7811
FAX: (508) 667-5935

For Applications Assistance
Please Calt
(408) 473-8800

US Regional Sales Offices:

NORTHEAST:

Six Fortune Drive
Billerica. MA 01821
TEL: (508) 663-7811
FAX: (508) 667-5935

SOUTHEAST:

10480 Little Patuxent Pkwy
Suite 500

Columbia MD, 21044

TEL: (301) 740-5676

FAX: (301) 740-5603

WEST:

491 Fairview Way
Milpitas, CA 95035
TEL: (408) 945-9080
FAX: (408) 946-6191

CENTRAL:

Suite 1100

102 South Tejon Street
Colorado Springs, CO 80903
TEL: (719) 578-3346

FAX: (719) 578-8869

European Sales Offices:

GERMANY:
Rheinstrasse 32

6100 Darmstadt

TEL: (496151) - 291595
FAX: (496151) - 292762

FRANCE:

14 Rue du Morvan
94663 Rungis Cedex
TEL: (1) 46.87.83.36
FAX: (1) 45.60.07 .84

UK.

333 London Road
Camberiey, GU15 3HQ
TEL: (0276) - 28128

FAX: (0276) - 691131

FAR EAST/JAPAN:
Nippon Sipex
Tohyarma Building
81 Yarnabuki-chi
Shinjuku-ku

Tokyo 162

TEL: 03-266-8585
FAX: 03-266-8587

Sipex Corporation reserves the right to make changes to any products described herein. Sipex does not assurne any liability arising out of the application or use of any
product or circuit described herein; neither does it convey any license under ifs patent rights nor the rights of others. Not recommended for use in life support equipment.
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