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CA158, CA158A, CA258, CA258A, CA358,
CA358A, CA2904, LM358, LM2904

Fite Number 10195

Aprii 1999

Features

+ Internal Frequency Compensation for Unity Gain

« High DG Voltage Gain ... ............... T0CdB(Typ}
The CA158. CA15BA, CAZ58, CA258A, CA358, CA358A
and CA2904 types consist of two independent, high gain, + Wide Bandwidth at Unity Gain .. ........... iMHz (Typ)
internally freguency compensated operational amplifiers + Wide Power Supply Range:
which are designed specifically to operate from a single - Single SUPPIY - ot 3V to 30V
power supply over a wide range of voltages. They may also
be operated from split power supplies. The supply current is » DualSupplies....................... 1.5V 10=15V
basically independent of the supply valtage over the » LowSupply Current .. .................. 1.5 mA (Typ)

recommended voltage range.

These devices are particularly useful in interface circuits with
digital systems and ¢an be operated from the single
comman SVDC power supply. They are also intended for
transducer amplifiers, DC gain blocks and many other
conventional op amp circuits which can beneiit from the
single power supply capability.

The CA158. CA158A, CA258, CA258A. CA358B, CA358A,
and CAZS804 types are an equivalent 1o or a replacement for

-

Low Input Bias Current

-

Low Input Offset Voltage and Current

* Input Common-Mode Voliage Range Includes Ground

Differential Input Voltage Range Equal to ¥+ Range
+ Large Quiput Voltage Swing. . .......... OV to V+-1.5V

Ordering Information

. PART TEMP. PKG,
the industry types 1568. 168A, 258, 268A, 358, 368A, and NUMBER |RANGE (°C} PACKAGE NO.
CAZ9G4.

CAQ158E -85 {0 125 |8 Ld PDIP E83
Technical Data on LM Branded types Is identical fo the
) CAD158AE -55 to 125 |8 Ld PDIF E83
corresponding CA Branded types.
CAQ158M -85 0 125 |3 Ld SQIC M8 15
Pinouts CAO158T 55 to 125 |8 Pin Can T8.C
CA158, CA258 {METAL CAN) . .
TOP VIEW CAD1SEAT 55 to 125 |8 Pin Can T8.C
INV. CAQOPS8E -5 o 85 |3 Ld PDIP E83
INPLIT (A}
CAD2SEM 25 085 [8Ld SOIC M8 i5
NON-INV.
INPUT (A) OUTPUT (A} CAOP58MY6 | -25 1085 |8 Ld SOIC Tape and Reel |M8 15
CAD2SEBAT 25 1085 |8 Pin Can T8.C
V- o Y+
. GAD3SEE 01070 |aLdPDIP E83
NONINY. DT @y CAO358AE 01670 [8LaPDIP E83
INPUT{B) CAO35EM 01070 |8Ld SOIC MS 15
INV,
INPUT (B} CAD3SEMOE 0 to70 |8Ld SOIC Tape and Resl [M8 15
CAZ804E -40 o 85 |8 La PDIP E&3
CA2904, LM358, LM2304 (PDIP) LM2904N -40 1085 |8Ld PDIP E83
TOP VIEW
L
cutPuT (M) [ 3 E Vi
INV. INPUT () 2] [7] cuTPuT (B}
NON-INV. INPUT (A) [ 3] ] A [6] mv. NPUT (5}
]
v-[4] E] NON-INV. INPUT {B)
H | CAUTION: T-ese devices are sens tive Lo electrosiatic dischargs; lollow croper IC 1a-d ing Procedures,
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Absolute Maximum Ratings

Supply Voltage
CAZ904, LM2804
COther Types ... .. .. ... ..

Cifferential Input Voltage (All Types)

Input Voltagse

Input Current {V) < -0.3Y, Note 1)

Culput Short Civeuit Duration (V+ < 15V, Nole 2) . .

Operating Conditions

Temperaiure Bange

CA158 CAIBBA. ... ... .. ... ... .. ... ..

CAZSB, CARSBA . . .. ... .. .. .. ... ..
CAZ904, LM2504
CA358, CA35BA. LM358

_____ 0°C o 70°C

26V o1 £13V
32 or L16Y
32V

.. Continuous

-55°C o 125°C
. -25%C t0 85°C
-40°C to 85°C

Thermal Information

Thermal Resistance {Typical. Note 3) a4 (OGN a0 (PCW)

PDIP Packaga . .. .. 130 A

SOICPackage .. .. ... ... ....... 170 NiA

CanPackage ... ... ... .. ..... 155 67
Maximum Junction Temperature {Can Package) . . . A75°C
Maximum Junction Temperature (Plastic Package) .. .. ... .150°C

-65°C 1o 150°C
Co... 300°C

Maximum Storage Temperailure Rangs. .. ... .. ..
Maxlmum Lead Temperature (Soldering 10s} .
{SQIC - Lead Tips Qnly)

CAULNION: Shasses abave those hsied in *Absolite Maximum Ratings” may cause pormanent damage o the dovica. s is a stress anly rating and operalion of the
device al these or any ofher condifions above those indicated in the operalional sections of this specificalion is not fplied.

NOTES

1. This input current will only exist when e voltage at any of the input leads is driven negative. This current is due to the collector base junclion of the
input PNP transistors becoming forward blased and thereby acting as input diede clamps. In addition to this dlode action. there Is also lateral NPN
parasiiic fransistor action on the IC chip This ransistor action can cause the oulput voltages of the amplifiers to go to the V4 vollage leval {or fo
ground for a large overdrive) for the time duration that an input is driven negafive. This transistor action is not destructive and normal output states
will re-establish when the input voltage, which was negative, again returns to a value greater than -0.3V.

2. The maximum output current is approximately 40mA independent of the magnifude of V+. Continuous shert circuits at V+ » 15V can cause
gxcessive power dissipalion and evenlual destruction. Short circuits from the output to V+ can cause overheating and eventual desiruction of
fhe device. Desiructive dissipation can resuit from simulianecus shiort circuits on both amplifiers.

3. 8y is measured with the component mounted on an evaluation PC board in free alr.

Electrical Speclficatlons valuss Apply for Each Oparational Arplifiar Supply Voliage V+ = 5V, V-= 0V
Unless Otherwise Specified

CA158A CA2584A CA358A
TEST TEMP
PARAMETER CONDITIONS (°C} MIN TYP MAX MIN TYP | MAX | MIN TYP | MAX | UNITS
Input Offset 25 - 1 2 - 1 3 - 2 3 mYy
Voltage (MNote 6) Eul 4 4 5 Yy
Average Input Offset Bg =00 Full - 7 i5 - 7 i5 - 7 20 uv/'C
Woltage Drift
Input Commen Mode W+ = 30V 25 Q V+-15 g V+-15 o - Y+-15 v
Voltage R Note 5
oltage Range (Note 5} |, _ sov Fol | o viz| o vi2| o - vz v
Common Mode oC 25 70 g5 70 &5 - &5 85 dB
Rajection Ratio
Power Supply Rejection |DC 25 65 100 - 65 100 A &5 100 - dB
Ratio
Input Bias lj+ or |- 25 - 20 50 - 40 80 - 45 160 néA
Current {Mote 4)
I+ or I Full 40 100 40 100 40 200 nA
Input Offset I+ - I- 25 = 2 10 B 2 15 - 5 30 nA
Current
I+ - j- Full - - 30 - - 30 - - 75 nA
Average Input Offsel Full 10 200 10 200 10 300 | pASC
Current Drift
Large Signal Voltage By > 2k, Ve = 15V 25 50 00 50 100 - 25 100 kv
Gain {For Large Vo Swing)
Output Voltage Swing | Ry = 2k 25 0 V+-1.5 0 V+-1.5 0 - V+-15 v

2|94le5
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Electrical Specifications values Apply for Each Operational Amplilisr Supply Voliage V+ = 5V, V- = OV,
Unless Otherwise Specified  (Continued}

CA15BA CA258A CA3SBA
TEST TEMP
PARAMETER CONDITIONS (°C} MIN TYP MAX MIN TYP MAX MIN TYP | MAX | UNITS
Output Source Vi =+1V, V|- = 0V, 25 20 40 - 20 40 - 20 40 - mA
Current Wiz 15V
Sink Vi =0V, V- =1V, 25 10 20 - i0 20 - 10 20 - mA
V+ = 15V
Vi+ =0V, V|- =1V, 25 12 50 - i2 50 - i2 50 - HA
Vo = 200mV
Short Circuit B =002 25 - 40 80 - 40 &0 - 40 B0 mA
Output Currant (Mole 2}
Crossialk f=11o 20kHz 25 - -i20 - - -i20 - - 120 - dB
{Inpul Referred)
Tolal Supply Current B == Full - 07 12 - Qv 1.2 - Q7 j.2 mA
R =oo, ¥+ = 30V Full - i5 3 - i5 3 - i5 3 mA
MNOTES:

4. Due fo the PNP inpui stage the direction of the input eurrent 1s out of the I1C. No leading change exisis on fhe input lines because the current is
essantizlly conslant, independent of the state of the output.

5. Tha input signal voliage and the input common mode vaitage should nol be allowsd to go negative by more than 0.3V, The positive limit of the
cammon mode voliage range is V+ - 1.5V, but either or both inputs can go to +32V withoul damage.

6. Vy = 1.4V, Rg = 0£2 with V+ from 3V fo 30V, and over the full input common mode voRage range {0V fo ¥+ - 1.5V).

Electrical Specifications values Apply for Each Operational Amplilisr. Supply Vokags V+ = 5V, V- = OV,
Unless Cthenwise Specilied

TEST TEMP CA158, CA258 CA358, LM358 CA2904, LM2304
PARAMETER CONDITIONS {°C) MIN TYP | MAX MIN TYP | MAX | MIN | TYP | MAX | UNITS
Input Ofiset 25 - 2 5 1 2 7 - 2 7 my
Voitage (Note 9) Full [ ~ = - - g \ - 10 Ry
Average Inpul Offset Rg =0 Full - 7 - - 7 - - 7 - VPG
Valtage Drift
lrpui Common Mode Vi =30V 25 0 - Vi - 4] \ Wi - Q - V- v
Voliage Range {Note 3} i5 i5 15
Ve = 300V Full 0 - W -2 [+ - W -2 0 - W -2 W
Common Mods oc 25 70 85 - 85 70 - 50 70 - dB
Rejection Ratio
Power Supply Rejection | CC 25 65 100 N 65 00 - 50 00 y dB
Raiio
Inpui Bias I+ o I 25 - 45 150 - 45 250 - 45 250 nA
Currani {Mota 7)
Ij+ ot |- Full - 40 300 - 40 500 . 40 500 nA
Input Cliset I+ - 1) 25 - 3 30 - 5 50 - 5 50 nA
c t
wren - Iy Fal | - : 100 | - s | - | a5 |20 | ma
Average Input Offset Cur- Full \ 0 ) - 10 - - 10 - pALC
rent Drift
Large Signal Voltage R 22kQ, V+ =15V 25 50 100 - 25 100 - - 100 - KV
Gain {For Large ¥y Swing)
Quipul Voltage Swing Ry =2k 25 0 - Vs - 0 - Ve - 0 - Ve - Y
15 i5 15

3|5unms
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Electrical Specifications values Apply for Each Opsrational Ampliier. Supply Voltage V+ = 5Y, V- = OV,
Unless Ctherwise Specitied {Continued)

CA158, CA258 CA358, LM358 CA2904, LM2504
TEST TEMP
PARAMETER CONDITIONS {°C) MIN TYP | MAX MIN TYP | MAX | MIN | TYP | MAX | UNITS
Oulput Source Vi = +1V, V- =0V, 25 20 490 - 20 40 - 20 40 o mA
Currant V4= 15V
Sink Vi =0V, V|- =1V, 25 i0 20 i0 20 10 20 mA
Vi = 15Y
Vi+ =0V, V|- =1V, 25 12 50 12 50 uA
Vo = 200mV
Short Circuit B =00 25 - 490 &0 - 40 60 - 40 &0 mA
Sulpul Currant {MNote 2)
Crosstalk f=11tc 20kHz 25 -i20 -i20 -120 dB
{Inpui Referred)
Total Supply Current Ry =ce Full - ay 1.2 - 07 P2 - 07 12 mA
R = o V+ =230V Full i5 3 i5 3 15 3 mA

NOTES:

7. Due fo the PNP input stage the direclion of the input current is out of the IC. Ne loading change exisis on ihe input lines bacause the current 15
gsseniially constani. indepandent of the state of the output.

& The input signal voliage and the input common mode voltage should nol be allowed o go negative by maore than 0.3V, Tha posilive limit of tha
common mode voltage range is W+ - 1.5V but either or both inpuls can go fo +32V wilhout damage

9. V= 1.4V, Rg = 00 with V+ from 5V to 30V, and over the full input common mode voltage range {(OV to ¥+ - 1 5V).

Schematic Diagram
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Typical Performance Curves
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Typical Performance Curves (continued)
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Typical Performance Curves (continued)
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Meoiallization Mask Layout

88-77
{1.753 - 1.956)

=]
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63-71
(1.600 - 1.803)

Cimensions in parentheses are in millimeters and derived
from the basic inch dimensions as indicated. Grid gradua-
lions are in mils {1 o3 inch).

The photographs and dimensions represent a chip when it
is parl of the waler. When the wafer is cut into chips, the
cleavage angles are 57° instead of 90° with respact {o the
face of the chip Therefore, the isolated chip is actually Ymils
(9. 17mm} larger in both dimensions.



User
新建印章


