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� Very Low Power Consumption

� Power Dissipation With ±2-V Supplies
170 µW Typ

� Low Input Bias and Offset Currents

� Output Short-Circuit Protection

� Low Input Offset Voltage

� Internal Frequency Compensation

� Latch-Up-Free Operation

� Popular Dual Operational Amplifier Pinout

TL022M IS NOT RECOMMENDED FOR
NEW DESIGNS

     

description

The TL022 is a dual low-power operational
amplifier designed to replace higher power
devices in many applications without sacrificing
system performance. High input impedance, low
supply currents, and low equivalent input noise
voltage over a wide range of operating supply
voltages result in an extremely versatile
operational amplifier for use in a variety of analog
applications including battery-operated circuits.
Internal frequency compensation, absence of
latch-up, high slew rate, and output short-circuit
protection assure ease of use.

The TL022C is characterized for operation from 0°C to 70°C. The TL022M is characterized for operation over
the full military temperature range of –55°C to 125°C.

AVAILABLE OPTIONS

VIOmax
PACKAGE

TA
VIOmax
AT 25°C SMALL OUTLINE CERAMIC DIP PLASTIC DIP CERAMIC FLAT PACKAT 25 C

(D) (JG)  (P)
CERAMIC FLAT PACK

(U)

0°C to 70°C 5 mV TL022CD — TL022CP —

–55°C to 125°C 5 mV — TL022MJG — TL022MU

The D package is available taped and reeled. Add the suffix R to the device type (i.e. TL022CDR).

Copyright   1990, Texas Instruments IncorporatedPRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include
testing of all parameters.
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schematic

Each Amplifier
Common to Both

Amplifiers
VCC+

To Other
Amplifier

To Other Amplifier

VCC–

 IN–

 IN+

OUT

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

TL022C TL022M UNIT

Supply voltage, VCC+ (see Note 1) 18 22 V

Supply voltage, VCC– (see Note 1) –18 –22 V

Differential input voltage (see Note 2) ±30 ±30 V

Input voltage (any input, see Notes 1 and 3) ±15 ±15 V

Duration of output short circuit (see Note 4) unlimited unlimited

Continuous total dissipation See Dissipation Rating Table

Operating free-air temperature range 0 to 70 –55 to 125 °C

Storage temperature range –65 to 150 –65 to 150 °C

Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds JG or U package 300 °C

Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds D or P package 260 °C

NOTES: 1. All voltage values, unless otherwise noted, are with respect to the midpoint between VCC+ and VCC–.
2. Differential voltages are at IN+ with respect to IN–.
3. The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 V, whichever is less.
4. The output may be shorted to ground or either power supply. For the TL022M only, the unlimited duration of the short circuit applies

at (or below) 125°C case temperature or 75°C free-air temperature.

DISSIPATION RATING TABLE

PACKAGE
TA ≤ 25°C

POWER RATING
DERATING
FACTOR

DERATE
ABOVE TA

TA = 70°C
POWER RATING

TA = 125°C
POWER RATING

D 680 mW 5.8 mW/°C 33°C 464 mW —

JG 680 mW 8.4 mW/°C 69°C 672 mW 210 mW

P 680 mW 8.0 mW/°C 65°C 640 mW —

U 675 mW 5.4 mW/°C 25°C 432 mW 135 mW
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recommended operating conditions

MIN MAX UNIT

Supply voltage, VCC+ 5 15 V

Supply voltage, VCC– –5 –15 V

electrical characteristics at specified free-air temperature, V CC± = ±15 V (unless otherwise noted)

PARAMETER TEST CONDITIONS†
TL022C TL022M

UNITPARAMETER TEST CONDITIONS†
MIN TYP MAX MIN TYP MAX

UNIT

VIO Input offset voltage
VO = 0, 25°C 1 5 1 5

mVVIO Input offset voltage O ,
RS = 50 Ω Full range 7.5 6

mV

IIO Input offset current VO = 0
25°C 15 80 5 40

nAIIO Input offset current VO = 0
Full range 200 100

nA

IIB Input bias current VO = 0
25°C 100 250 50 100

nAIIB Input bias current VO = 0
Full range 400 250

nA

VICR
Common-mode input 25°C ±12 ±13 ±12 ±13

VVICR voltage range Full range ±12 ±12
V

VO(PP)
Maximum peak-to-peak RL = 10 kΩ 25°C 20 26 20 26

VVO(PP) output voltage swing RL ≥ 10 kΩ Full range 20 20
V

AVD
Large-signal differehtial RL ≥ 10 kΩ, 25°C 60 80 72 86

dBAVD
g g

voltage amplification
L ,

VO = ±10 V Full range 60 66
dB

B1 Unity-gain bandwidth 25°C 0.5 0.5 MHz

CMRR
Common-mode rejection VIC = VICRmin, 25°C 60 72 60 72

dBCMRR
j

ratio
IC ICR ,

RS = 50 Ω Full range 60 60
dB

kSVS
Supply voltage sensitivity VCC = ± 9 V to ±15 V, 25°C 30 200 30 150

µV/VkSVS
y g y

(∆VIO/∆VCC)
CC ,

RS = 50 Ω Full range 200 150
µV/V

E i l t i t i A 20 dB
Vn

Equivalent input noise
voltage

AVD = 20 dB,
B = 1 Hz

f = 1 kHz 25°C 50 50 nV/Hz
voltage B = 1 Hz,

IOS Short-circuit output current 25°C ±6 ±6 mA

ICC
Supply current (both

VO = 0 No load
25°C 130 250 130 250

µAICC
y (

amplifiers)
VO = 0, No load

Full range 250 250
µA

PD
Total dissipation

VO = 0 No load
25°C 3.9 7.5 3.9 6

mWPD (both amplifiers) VO  = 0, No load
Full range 7.5 6

mW

† All characteristics are measured under open-loop conditions with zero common-mode input voltage unless otherwise specified. Full range for
TL022C is 0°C to 70°C and for TL022M is –55°C to 125°C.

operating characteristics, V CC± = ±15 V, TA = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

tr Rise time
VI = 20 mV RL = 10 kΩ CL= 100 pF See Figure 1

0.3 µs

Overshoot factor
VI = 20 mV, RL = 10 kΩ, CL= 100 pF, See Figure 1

5%

SR Slew rate at unity gain VI = 10 V, RL = 10 kΩ, CL= 100 pF, See Figure 1 0.5 V/µs
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PARAMETER MEASUREMENT INFORMATION

Input

+

–VI

0 V

Output

RL = 2 kΩCL = 100 pF

TEST CIRCUIT

INPUT VOLTAGE
WAVEFORM

Figure 1. Rise Time, Overshoot Factor, and Slew Rate

TYPICAL CHARACTERISTICS
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI’s standard warranty. Testing and other quality control techniques are utilized to the extent
TI deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

TI assumes no liability for applications assistance or customer product design. TI does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of TI covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI’s publication of information regarding any third
party’s products or services does not constitute TI’s approval, warranty or endorsement thereof.

Copyright   1998, Texas Instruments Incorporated
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TL0 2 2 ,  Du a l Lo w - P o w e r  Ge n e r a l- P u r p o s e  O p e r a t io n a l Am p lifie r
DEVICE S TATUS :  ACTI VE

PARAMETER NAME TL0 2 2

Nu m be r of Ch a n n e ls 2

Ava ila b le  Ch a n n e ls D

S h u tdown No

Vs  (m a x)  (V) 3 0

Vs  (m in )  (V) 1 0

IQ pe r ch a n n e l (m a x)  (m A) 0 .1 2 5

GBW ( typ )  (MHz) 0 .5

S le w Ra te  ( typ )  (V/ u s ) 0 .5

VIO (2 5  de g  C)  (m a x)  (m V) 5

IIB (m a x)  (pA) 2 5 0 0 0 0

CMRR (m in )  (dB) 6 0

Vn  a t  1 kHz ( typ )  (n V/ rtHz) 5 0

S in g le  S u pp ly No

FEATURES Ba ck to  Top

●      Ve ry Low Powe r Con s u m pt ion
●      Powe r Dis s ipa t ion  With  ± 2 -V S u pp lie s  

1 7 0  u W Typ
●      Low In pu t  Bia s  a n d  Offs e t  Cu rre n t s
●      Ou tpu t  S h ort -Circu it  Prote ct ion
●      Low In pu t  Offs e t  Volta ge
●      In te rn a l Fre qu e n cy Com pe n s a t ion
●      La tch -Up-Fre e  Ope ra t ion
●      Popu la r  Du a l Ope ra t ion a l Am plifie r  Pin ou t

TL0 2 2 M I S  NO T RECO MMENDED FO R 

NEW  DES I GNS

DES CRI P TI O N Ba ck to  Top

Th e  TL0 2 2  is  a  du a l low-powe r ope ra t ion a l a m p lifie r  de s ign e d  to  re p la ce  h igh e r powe r de vice s  in  m a n y a pp lica t ion s  with ou t  s a crificin g  s ys te m  pe rform a n ce .  High  in pu t  im pe da n ce ,  low s u pp ly 
cu rre n t s ,  a n d  low e qu iva le n t  in pu t  n ois e  volt a ge  ove r a  wide  ra n ge  of ope ra t in g  s u pp ly volt a ge s  re s u lt  in  a n  e xt re m e ly ve rs a t ile  ope ra t ion a l a m p lifie r  for  u s e  in  a  va rie ty of a n a log  a pp lica t ion s  
in clu d in g  ba t t e ry-ope ra te d  circu it s .  In te rn a l fre qu e n cy com pe n s a t ion ,  a bs e n ce  of la t ch -u p ,  h igh  s le w ra te ,  a n d  ou tpu t  s h ort - circu it  p ro te ct ion  a s s u re  e a s e  of u s e .  

Th e  TL0 2 2 C is  ch a ra cte rize d  for ope ra t ion  from  0 ° C to  7 0 ° C.  Th e  TL0 2 2 M is  ch a ra cte rize d  for ope ra t ion  ove r th e  fu ll m ilit a ry t e m pe ra tu re  ra n ge  of -5 5 ° C to  1 2 5 ° C.  
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DATAS HEET Ba ck to  Top

Fu ll da ta s h e e t  in  Acroba t  PDF:  t l0 2 2 .pd f (8 7  KB)  ( Upda te d :  0 9 / 0 1 / 1 9 9 0 )

AP P LI CATI O N NO TES Ba ck to  Top

Vie w App lica t ion  Note s  for  Ope ra t ion a l Am plifie rs  (Le s s  th a n  e qu a l to  1 0 0 MHz)

●      AB-1 7 2 :  Cu rre n t  Fe e dba ck Am plifie rs :  Re vie w,  S ta b ility An a lys is , a n d  App lica t ion s  (S BOA0 8 1  -  Upda te d :  1 1 / 2 0 / 2 0 0 0 )

●      An a lys is  of th e  S a lle n -Ke y Arch it e ctu re  (Re v.  B)  (S LOA0 2 4 B -  Upda te d :  0 9 / 1 3 / 2 0 0 2 )

RELATED DO CUMENTS Ba ck to  Top

●      En h a n ce d  Pla s t ic Port fo lio  Broch u re  (S GZB0 0 4 ,  3 8 5  KB -  Upda te d :  0 8 / 1 9 / 2 0 0 2 )

●      Milit a ry An a log  S e le ct ion  Gu ide  (S GLB0 0 2 ,  3 1 8  KB -  Upda te d :  1 1 / 0 9 / 2 0 0 0 )

●      Milit a ry S e m icon du ctors  S e le ct ion  Gu ide  2 0 0 2  (Re v.  B)  (S GYC0 0 3 B,  1 6 4 8  KB -  Upda te d :  0 4 / 2 2 / 2 0 0 2 )

US ER MANUALS Ba ck to  Top

●      Un ive rs a l Op  Am p S in g le ,  Du a l,  Qu a d  (S OIC)  Eva lu a t ion  Modu le  With  S h u tdown  (Re v.  A)  (S LOU0 6 1 A,  4 5 7  KB -  Upda te d :  0 3 / 2 0 / 2 0 0 1 )

●      Un ive rs a l Ope ra t ion a l Am plifie r  EVM (Re v.  A)  (S LVU0 0 6 A,  3 8 7  KB -  Upda te d :  0 3 / 2 2 / 1 9 9 9 )

●      Un ive rs a l Ope ra t ion a l Am plifie r  Eva lu a t ion  Modu le  S e le ct ion  Gu ide  (Re v.  B)  (S LOU0 6 0 B,  2 0  KB -  Upda te d :  0 3 / 2 0 / 2 0 0 1 )

●      Un ive rs a l Ope ra t ion a l Am plifie r  S in g le ,  Du a l,  Qu a d  (MS OP/ TS S OP)  (S LOU0 5 5 ,  1 1 9 6  KB -  Upda te d :  1 0 / 2 2 / 1 9 9 9 )

●      Un ive rs a l Ope ra t ion a l Am plifie r  S in g le ,  Du a l,  Qu a d  (PDIP)  (Re v.  A)  (S LOU0 6 2 A,  5 1 3  KB -  Upda te d :  0 3 / 2 0 / 2 0 0 1 )

S AMP LES Ba ck to  Top

ORDERABLE DEVICE
PACKAGE

INDUS TRY (TI)
PINS TEMP ( º C) S TATUS PRODUCT CONTENT S AMPLES

TL0 2 2 CP
PDIP

(P)
8  ACTIVE Vie w Produ ct  Con te n t Re qu e s t  S a m ple s

P RI CI NG/ AVAI LABI LI TY/ P KG Ba ck to  Top

DEVI CE I NFO RMATI O N

ORDERABLE 

DEVICE
S TATUS

PACKAGE

TYPE| PINS
TEMP ( º C)

PRODUCT 

CONTENT

BUDGETARY 

PRICING

QTY |  $ US

S TD

PACK

QTY

TL0 2 2 CD ACTIVE
S OP

(D)
| 8  Vie w Con te n t s 1 KU | 0 .9 5 7 5

       

TL0 2 2 CDR ACTIVE
S OP

(D)
| 8  Vie w Con te n t s 1 KU | 0 .9 8 2 5 0 0

       

TL0 2 2 CP ACTIVE
PDIP

(P)
| 8  Vie w Con te n t s 1 KU | 0 .9 5 5 0

       

  

TI  I NVENTO RY S TATUS

AS  O F 3 :0 0  P M GMT,  2 6  S e p  2 0 0 2

IN S TOCK
IN PROGRES S

QTY| DATE
LEAD TIME

N/ A* > 1 0 k | 0 3  Oct 5  WKS

 > 1 0 k | 1 0  Oct  

N/ A* > 1 0 k | 0 3  Oct 5  WKS

 > 1 0 k | 1 0  Oct  

N/ A* > 1 0 k | 0 1  Oct 5  WKS

 6 3 0 0 | 0 3  Oct  

  

REP O RTED DI S TRI BUTO R I NVENTO RY

AS  O F 3 :0 0  P M GMT,  2 6  S e p  2 0 0 2

DIS TRIBUTOR

COMPANY| REGION
IN S TOCK PURCHAS E
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TL0 2 2 CPS R ACTIVE
S OP

(PS )
| 8 0  TO 7 0 Vie w Con te n t s 1 KU | 0 .9 5 2 0 0 0

       

       

       

 > 1 0 k | 0 8  Oct  

N/ A* 7 6 3 |
2 3  

S e p
5  WKS

 8 5 9 0 | 0 7  Oct  

 > 1 0 k | 1 4  Oct  

 > 1 0 k | 2 1  Oct  

   

   

   

   

   

DEVELO P MENT TO O LS Ba ck to  Top

Tool Pa rt  Nu m be r Tool Tit le Tool Type

UNIV-OPAMP-GUIDE Un ive rs a l EVM S e le ct ion  Gu ide De ve lopm e n t  Boa rds / EVMs

RELATED S O FTW ARE Ba ck to  Top

●      Filt e rPro  Filt e r  De s ign  Prog ra m s  for th e  UAF4 2  a n d  Oth e r Op  Am ps  (S BFC0 0 1 ,  1 0 5  KB,  ZIP -  Upda te d :  1 0 / 2 5 / 2 0 0 0 )

●      Filt e rPro  MFB a n d  S a lle n -Ke y De s ign  Prog ra m  (Re v.  A)  (S LVC0 0 3 A,  4 3 1 4  KB,  ZIP -  Upda te d :  0 2 / 2 7 / 2 0 0 2 )

Ta b le  Da t a  Up d a t e d  o n :  9 / 2 6 / 2 0 0 2  
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