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New High Speed Linear Products
AMPLIFIERS

(Page 2-627)
o UNITY GAINBANDWIDTH . ......coueee..n. 850MHz
¢ HIGHSLEWRATE ..\ 2300V/us
+ GAINFLATNESSTO 100MHZ .. ....o....... 0.14dB
o FASTSETTLING TIME (0.1%) . <. vv'enneeen.. 11ns
« DIFFERENTIAL PHASE/GANN ........... 0.05%/0.03%
« OFFSET ADJUST (HFA1120)

(Page 2-659)
o UNITY GAINBANDWIDTH. ................. 850MHz
o HIGHSLEWRATE . ...ouveeiniiinnnns 2300V/us
o GAIN FLATNESS TO 100MHZ . . . . . .o 0.14dB
+ DIFFERENTIAL PHASE/GAIN . ............ 0.05%0.03%
+ OVERDRIVE RECOVERY .........oeeeennn... <ins

(Page 2-637)
e UNITYGAINBANDWIDTH . ................ 750MHz
¢ HIGHSLEWRATE ..........c.ooiune, 1300V/us
e FASTSETTLINGTIME (0.1%) ..........ovvnet 1ins
* DIFFERENTIAL PHASE/GAIN .......... 0.025°/0.04%
* HIGHOUTPUTCURRENT ................... 60mA
* STANDARD BUFFER PINOUT

(Page 2-636)
* UNITY GAINBANDWIDTH ................. 350MHz
o HIGHSLEWRATE .....ovvveveannnn, 1500V/ps
« DIFFERENTIAL PHASE/GAN ... ........ 0.03°/0.03%
o LOWSUPPLY CURRENT .......vvuennnnnn. 6mA

OUTPUT ENABLE/DISABLE (HFA1145)
* OUTPUT CLAMP (HFA1135)

(HFA1112 Page 2-646, HFA1113 Page 2-651)

« UNITY GAINBANDWIDTH. ................. 850MHz
o HIGH SLEW RATE (Ay =42) .. .vvveeenn. .. 2050V/s
* DIFFERENTIAL PHASE/GAIN . ........... 0.04%0.02%

* USER PROGRAMMABLE FOR CLOSED LOOP GAINS OF
+2, +1, OR -1 WITHOUT USE OF EXTERNAL RESISTORS

* STANDARD OPERATIONAL AMPLIFIER PINOUT

+ OUTPUT CLAMP (HFA1113)

« UNITY GAIN BANDWIDTH. ................. 100MHz
e DIFFERENTIALGAIN. . .....oouvvnennnnnn. <0.02%
o DIFFERENTIALPHASE . ..........occvvn... <0.03°
© SLEWRATE ......oooviiiniiinieaaannnn, 800V/us
o GAIN FLATNESS (5MH2). ..........cuveeen... 0.1dB

(HA5022/24 Page 2-468, HA5023/25 Page 2-469)

¢ UNITYGAINBANDWIDTH................. 100MHz
* DIFFERENTIAL PHASE/GAIN ........... 0.03%0.02%
¢ HIGHSLEWRATE ....................ee, 800V/us
* WIDESUPPLYRANGE ................... 15V to £15V
¢ LOWSUPPLYCURRENT................ 7.5mA/Amp

L]

OUTPUT ENABLE/DISABLE (HA5022)

(HA5022/24 Page 2-468, HA5023/25 Page 2-469)

o UNITY GAIN BANDWIDTH. . ................ 100MHz
* DIFFERENTIAL PHASE/GAIN . ........... 0.03%0.02%
e HIGHSLEWRATE ...............c00innnns 800V/us
* WIDESUPPLYRANGE................... 15V to +15V
e LOWSUPPLYCURRENT ............... 7.5mA/Amp

OUTPUT ENABLE/DISABLE (HA5024)




New High Speed Linear Products (continuea)
AMPLIFIERS

(Page 2-408) (Page 2-417)
e HIGHSLEWRATE .................. e 240V/us * HIGHSLEWRATE.............co0oiiinnnn 400V/us
* UNITYGAINBANDWIDTH .................. 50MHz * GAIN BANDWIDTHPRODUCT ............... 80MHz
e LOWOFFSETVOLTAGE ...........ccovvennnn imV e HIGHOUTPUTCURRENT................... +100mA
* DIFFERENTIAL GAIN/PHASE ........... 0.03%/0.03% ¢ DIFFERENTIAL GAIN/PHASE. ........... 0.03%0.02%
* LOWSUPPLYCURRENT..................0 10mA e« LOWOFFSETVOLTAGE..............covvnnn. imv

(HA-2839 Page 2-392, HA-2840 Page 2-400) (Page 2-426)

o HIGHSLEWRATE .....ooovivvininnnn... 625V/us *+ LOW SUPPLY CURRENT .............. 8.0mA (max)
* WIDE GAIN BANDWIDTH. .. ....... s 600MHz * HIGHSLEWRATE........ccovvvnnnnnnnn.. 340V/us
* DIFFERENTIAL PHASE/GAIN ........... 0.03%0.03% * WIDE GAINBANDWIDTH ... ..ooovvvnnnn ... 470MHz
o LOWOFFSETVOLTAGE ......covvveennnn.. 0.6mV e« DIFFERENTIAL GAIN/PHASE . ........... 0.04°/0.04%
o FULL POWER BANDWIDTH. ................ 10MHz © LOW OFFSETVOLTAGE. ... ..coveeeeennnn. 0.6mV

(Page 2-593)
o LOWOFFSETVOLTAGE ............... 200pV (max)
o LOWOFFSETDRIFT......oeveneennnnns. 2uVPC
o LOWSUPPLY CURRENT............... <0.7mA/Amp

PIN TO PIN COMPATIBLE TO OP200, OP400
DUAL (HA5232), QUAD (HA5234)

MULTI-CHANNEL AMPLIFIERS

(Page 7-54) (Page 2-287)
+ 5 MULTIPLEX VIDEO CHANNELS « UNITY GAIN BANDWIDTH. .................. 45MHz
- 1 Independent Channel © DIFFERENTIALGAIN. ............oneeennnsn 0.03%
. U;gz‘::fxg‘oa‘lﬁz .................. psmpy * DIFFERENTIALPHASE................... ...008°
 PROGRAMMABLE VIDEO AMPLIFIER GAIN * GAIN FLATNESS TO 10MHZ . ................. 0.1dB
< HIGH SIGNAL DRIVE GAPABILITY * CROSSTALK REJECTION.................... 60dB

FAST CHANNEL SELECTION .................. 60ns




New High Speed Linear Products (continueq)
ANALOG MULTIPLIERS SAMPLE AND HOLD AMPLIFIERS

(HA2556 Page 7-97, HA2557 Page 7-101) (HA5350/51 Page 4-31, HA5352 Page 4-36)
+ LOW MULTIPICATION ERROR ................ 1.5% o« ACQUISITIONTIME. .. .....c0oeureannennnnnn. 50ns
« LOWINPUTBIASCURRENT................... spya  (25VSTEPTO 1mV)
o WIDE BANDWIDTH (HA2556) ............. 30MHz ° DROOPRATE...........ccevvvvnnennn. 1mV/ps (typ)
(HA2557) ............ 100MHz * UNITY GAIN BANDWIDTH. ............. 20MHz (min)
* VOLTAGE OUTPUT (HA2556) + DUAL VERSION (HA5352)
+ CURRENT OUTPUT (HA2557) « SINGLE VERSION (HA5350)
CRYSTAL OSCILLATOR COMPARATORS

(Page 7-104) (Page 3-33)
« PROGRAMMABLE 10kHz to 10MHz OPERATION e LOW PROPAGATION DELAY .............. 2.0/2.1ns
o LOWSUPPLY CURRENT.............. 5pAat 32kHz * LOWOFFSETVOLTAGE........ccovvvvnnnnnns 1mv
130uA at IMHZ o WIDE COMMON MODE RANGE . ............ +5.2/-2.8V
* 2.0VDC TO 7.0VDC OPERATION * USER PROGRAMMABLE HYSTERESIS ‘
* DRIVES 2 CMOS LOADS « WIDE TRACKING BANDWIDTH ............. 270MHz
TRANSISTOR ARRAYS TELECOM SLICs

(Page 6-70) (HC-5502B Page 8-81, HC-5504B Page 8-90)

o NPN TRANSISTOR (Ft). . .. vvvoeeannnnns. 8GHz * MEETS WORLDWIDE PBX REQUIREMENTS
¢ PNP TRANSISTOR (Ft). . ...ooveeeeennnnnn. 55GHz * +5V AND +12V OPERATION
O HFABI27 .. (5) NPNs
HFAS128 ... (5) PNPs
HFAB046 . .. ..., (3) NPNs and Diff Pair
HFA3096 . .......c.ceeeennn.. (3) NPNs, (2) PNPs (Page 6-116)
ATE + PROGRAMMABLE LOOP CURRENT

* THERMAL SHUTDOWN FEATURE

e TRANSMIT SIGNALS WHILE ON-HOOK

(Page 7-108)

¢ HIGH DIGITALDATARATE.................

e FASTSLEWRATE ................c0u0e 2500V/us (Page 8-126)

e FASTRISE/FALLTIMES. .................... 600ps + PROGRAMMABLE LOOP CURRENT
e RISE/FALLTIMEMATCHING ................. 200ps e« -24V BATTERY

* WIDEOUTPUTRANGE ................. +7Vt0-2V  « THERMAL SHUTDOWN FEATURE
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LINEAR AND TELECOM PRODUCTS

Harris Semiconductor is a pioneer in developing and producing advanced Linear and
Telecom products for the most demanding Commercial, Industrial and Automotive
applications in this world -- and beyond.

This databook fully describes Harris Semiconductor’s line of Linear and Telecom
IC’s. It includes a complete set of datasheets for product specifications, application
notes with design details for specific applications of Harris products, and a descrip-
tion of the Harris Quality and Reliability program. A New AnswerFAX section has
been added to allow Users to request the latest datasheets and have them delivered
immediately to your FAX machine. A detailed listing of SPICE Models and product
Packaging provides a wide variety of information at your fingertips.

Harris offers an extensive line of Linear components including; High Speed and
General Purpose Op Amps, Comparators, Sample and Hold Amplifiers, Transistor
Arrays and Special Analog Circuits found in Sections 2 through 7.

Harris Telecommunications components include SLIC - Subscriber Line Interface
Circuits, Crosspoint Switches, CVSD’s, DTMF Receivers and Tone Generators, PCM
CODEC'’s and Transcoders and is found in Section 8.

It is our intention to provide you with the most up-to-date information on Linear and
Telecom Products. For complete, current and detailed technical specifications on any
Harris devices please contact the nearest Harris sales, representative or distributor
office, listed at the end of the databook; or direct literature requests to:

Harris Semiconductor Literature Department
P.O. Box 883, MS CB1-28
Melbourne, FL 32901
1-800-442-7747
FAX 407-724-3937

See Section 12 for Data Sheets Available on AnswerFAX

Harris Semiconductor products are sold by description only. All specifications in this product
guide are applicable only to packaged products; specifications for die are available upon
request. Harris reserves the right to make changes in circuit design, specifications and other
information at any time without prior notice. Accordingly, the reader is cautioned to verify that
information in this publication is current before placing orders. Reference to products of other
manufacturers are solely for convenience of comparison and do not imply total equivalency of
design, performance, or otherwise.
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LINEAR INTEGRATED CIRCUITS

FOR COMMERCIAL AND INDUSTRIAL APPLICATIONS
General Information

* Operational Amplifiers n

* Comparators E

* Sample and Hold Amplifiers n

* Differential Amplifiers ﬂ

* Transistor and Diode Arrays ﬂ

Special Analog Circuits
Telecommunications [Fj]

Harris Quality and Reliability n

Spice Model Listing/Application Note Abstracts
Packaging Information
Datasheets By FAX, Harris AnswerFAX m

Sales Offices Bk

* Product Selection Guide located at the beginning of section.
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TECHNICAL ASSISTANCE

For technical assistance on the Harris products listed in this databook,
please contact the Field Applications Engineering staff available at one of the follow-
ing Harris Sales Offices:

UNITED STATES
CALIFORNIA CostaMesa ....... e 714-433-0600
San Jose 408985-7322
Woodland Hills . . .................... 818-992-0686
FLORIDA Melbourne ...............oeiiinnn, 407-724-3576
GEORGIA Duluth............cooviiiiiienn,. 404-476-2035
ILLINOIS Schaumburg.............oooviviint 708-240-3480
MASSACHUSETTS Burlington............oooiiiiin, 617-221-1850
NEW JERSEY Mtlaurel...........oiiiiiiiia, 609-727-1909
NEW YORK GreatNeck........coovvevennnenn... 516-829-9441
TEXAS Dallas............ccoviiiiiiiein, 214-733-0800
INTERNATIONAL
FRANCE Paris........coviiiiiiiiiiin it 33-1-346-54046
GERMANY Munich.........oooiiiiiiiiaa, 49-8-963-8130
HONG KONG Kowloon ..........oocoiviiiiiians 852-723-6339
ITALY Milano...........ocoiiiii 39-2-262-22141
JAPAN ToKYOo . .ovvviiiiiii e 81-33-345-8911
KOREA Seoul ... 82-2-551-0931
UNITED KINGDOM Camberley ................ooouutn 44-2-766-86886

For literature requests, please contact Harris at 407-724-3739.
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GENERAL INFORMATION

ALPHA NUMERIC PRODUCT INDEX

PAGE
CA124 Quad Operational Amplifiers for Commercial, Industrial, and Military Applications. ........ 2-19
CA139 Quad Voltage Comparators for Industrial, Commercial and Military Applications . ....... .. 3-3
CA158 Dual Operational Amplifiers for Commercial Industrial, and Military Applications . ......... 2-26
CA224 Quad Operational Amplifiers for Commercial, Industrial, and Military Applications. ........ 2-19
CA324 Quad Operational Amplifiers for Commercial, industrial, and Military Applications. ........ 2-19
CA239 Quad Voltage Comparators for Industrial, Commercial and Military Applications . ....... .. 3-3
CA339 Quad Voltage Comparators for Industrial, Commercial and Military Applications . ....... .. 3-3
CA258 Dual Operational Amplifiers for Commercial Industrial, and Military Applications .. ...... .. 2-26
CA358 Dual Operational Amplifiers for Commercial Industrial, and Military Applications .......... 2-26
CA555 Timers for Timing Delays and Oscillator Applications in Commercial, Industrial and
Military EQUIPMeNt. . . ..o e e e 7-3
 CA741 High Gain Single and Dual Operational Amplifiers for Military, Industrial and Commercial
APPICAtIONS . . .t e et e e e i e 2-37
CA1391 TV Horizontal Processors . ...........uiiiiiiiine ittt iiiaian e, 7-9
CA1394 TV Horizontal ProCessOrs ... ......uiiuiit ittt iiaiian it 7-9
CA1458 High Gain Single and Dual Operational Amplifiers for Military, industrial and Commercial
Yoo 1072 (1o - P 2-37
CA1558 High Gain Single and Dual Operational Amplifiers for Military, Industrial and Commercial
APPICAtIONS . . ..ot e e 2-37
CA2904 Dual Operational Amplifiers for Commercial Industrial, and Military Applications .. ........ 2-26
CA3018 General Purpose Transistor Arrays ... ...ttt iniiiniiit it iiieenennennas 6-5
CA3020 Multipurpose Wide-Band Power Amps Military, Industrial and Commercial Equipment at
Frequency Upto BMHZ . .. .. ... . i i i e e i e 2-43
CA3028 Differential/Cascode Amplifiers for Commercial and Industrial Equipment from DC to
T20MHEZ . e 5-3
CA3039 Lo 1 - 6-11
CA3045 General Purpose N-P-N Transistor Arrays. ...........ccoiiiiiiiiiiiiniinnnennn.. 6-15

NOTE: Bold Type Designates a New Product from Harris.
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ALPHA NUMERIC PRODUCT INDEX (continued)

PAGE

CA3046 General Purpose N-P-N Transistor Arrays. . .. ...cvvin i e ineninnenenvnneionnan 6-15
CA3049 Dual High Frequency Differential Amplifiers For Low Power Applications Up to

BOOMHEZ . . .ot i e e e e e 5-15
CA3053 Differential/Cascode Amplifiers for Commercial and Industrial Equipment from DC to

T20MHZ . oo i e e [P 5-3
CA3054 Transistor Array - Dual Independent Differential Amp for Low Power Applications from DC

H0120MHzZ. . .. e i 5-24
CA3060 Operational Transconductance Amplifier Arrays .. ........cooiiiiiin i, 2-52
CA3078 Micropower Operational Amplifier . ...... ..ottt i it ii i 2-64
CA3080 Operational Transconductance Amplifier (OTA). . ... ..o iii ittt 2-73
CA3081 General Purpose High Current N-P-N Transistor Arrays. .. ........cooiiiineinean. 6-21
CA3082 General Purpose High Current N-P-N Transistor Arrays. ............ccoiiiininnn. 6-21
CA3083 General Purpose High Current N-P-N Transistor Array. . ..........coviiiiinn. 6-24
CA3086 General Purpose N-P-N Transistor Array. . . . . ..o vvviiiniin ittt inci e - 628
CA3089 FMIFSystem................ B R 7-13
CA3094 Programmable Power Switch/AmpIiﬁer for Control and General Purpose Applications. . . . .. 2-86
CA3096 N-P-N/P-N-P Transistor Array ... .....ooureerrnitnrneenreresenenrneenennoeennns 6-33
CA3098 Programmable Schmitt Trigger - with Memory Dual Input Precision Level Detectors . . . . . .. 37
CA3100 Wideband Operational Amplifier ... ...ttt i it ii e 2-101
CA3102 Dual High Frequency Differential Amplifiers For Low Power Applications Up to

BOOMHEZ . .t e 5-15
CA3126 TV Chroma Processor . . ...ttt it e ittt ia et eaiiien et 7-20
CA3127 High Frequency N-P-N Transistor Array . ...........cotuiiniiiiuninnnnnnennenn 6-46
CA3130 BiMOS Operational Amplifier with MOSFET Input/CMOS OQutput. . ..............ov.... 2-108
CA3140 BiMOS Operational Amplifier with MOSFET Input/Bipolar Output. . . ................... 2-123
CA3141 High-Voltage Diode Array For Commercial, Industrial & Military Applications............. 6-52
CA3146 High-Voltage Transistor Arrays ............coviiiiiiiiiinnnn... P 6-55
CA3160 BiMOS Operational Amplifiers with MOSFET Input/CMOS Output . .................... 2-143
CA3183 High-Voltage Transistor Arrays . . .......iiurtir i tin it i eie e iaeannaenennann 6-55
CA3189 FMIFSystem. .. ..o e, 7-29
CA3193 BiCMOS Precision Operational Amplifiers. . ........ccoitiiet ettt 2-160
CA3194 Single Chip PAL Luminance/Chroma Processor ...........oviuiiiiiinniiennnnneen. 7-36
CA3217 Single Chip TV Chroma/Luminance Processor . . ......coovvtiii i neennn. 7-45
CA3227 \ High-Frequency N-P-N Transistor Arrays For Low-Power Applications at

Frequencies Upto 1.56GHZ. . ... ... ittt i i it e e ee e 6-65
CA3256 BiMOS Analog Video Switch and Amplifier . ...t 7-54

NOTE: Bold Type Designates a New Product from Harris.



CA3240
CA3246

CA3260
CA3280
CA3290
CA3420
CA3440
CA3450
CA5130
CA5160
CA5260
CA5420
CA5470
CD22100
CD22101
CD22102
CD22103A

CD22202
CD22203
CD22204
CD22301
CD22354A
CD22357A
CD22M3493
CD22M3494
CD22402
CD22859
CD74HC22106
CD74HCT22106
HA-2400
HA-2404
HA-2405

ALPHA NUMERIC PRODUCT INDEX (continued)

Dual BiMOS Operational Amplifier with MOSFET Input/Bipolar Output. . ................

High-Frequency N-P-N Transistor Arrays For Low-Power Applications at Frequencies
[0 o3 (o T T C 1 2PN

BiMOS Operational Amplifier with MOSFET Input/CMOS Output. .. ..........covvn..t.
Dual Variable Operational Amplifier. . ... .. .
BiMOS Dual Voltage Comparator with MOSFET Input, Bipolar Output. . ................
Low Supply Voltage, Low Input Current BIMOS Operational Amplifiers .................
Nanopower BIMOS Operational Amplifier .. ........c.cv ittt
Video Line Driver, High Speed Operational Amplifier. ... .............. ... ... ... ...
BiMOS Microprocessor Operational Amplifier with MOSFET Input/CMOS Output . ... .....
BiMOS Microprocessor Operational Amplifiers with MOSFET Input/CMOS Output . .......
BiMOS Microprocessor Operational Amplifiers with MOSFET Input/CMOS Output . . ......
Low Supply Voltage, Low Input Current BIMOS Operational Amplifier . .................
Quad Microprocessor BIMOS-E Operational Amplifiers with MOSFET Input/Bipolar Output .
CMOS 4 x 4 Crosspoint Switch with Control Memory High-Voltage Type (20V Rating) ... ..
CMOS 4 x 4 x 2 Crosspoint Switch with ControlMemory .................... ..ot
CMOS 4 x 4 x 2 Crosspoint Switch with ControlMemory ............................

CMOS HDB3 (High Density Bipolar 3) Transcoder for 2.048/8.448 Mb/s Transmission
Yo o1 o™ 1 (T o T PP

5V Low Power DTMF RECOIVET . ... ...ttt ees
SV Low Power DTMF RECEIVEr . ... ..ottt ittt ittt
5V Low Power Subscriber DTMF Receiver .. ..........cooiiiiiiiiiiiin i,
Monolithic Pan Repeater . ... ... i i i
CMOS Single-Chip, Full-Feature PCMCODEC. . ........ ...ttt
CMOS Single-Chip, Full-Feature PCMCODEC. . ..........ciiiiiiiiiii i
12x 8 x 1 BIMOS-E Crosspoint Switch ................. .. .. ... ... iiun..
16 x 8 x 1 BIMOS-E CrosspointSwitch ................ ... ... ... .o,
Sync Generator for TV Applications and Video Processing Systems ...................
Monolithic Silicon COS/MOS Dual-Tone Multifrequency Tone Generator . . ..............
QMOS 8 x 8 x 1 Crosspoint Switch with Memory Control ... .........................
QMOS 8 x 8 x 1 Crosspoint Switch with Memory Control . ...................co.e..
PRAM Four Channel Programmable Amplifiers. ... ......... .. ... ..o o it
PRAM Four Channel Programmable Amplifiers. . .. .......... ..ot ..
PRAM Four Channel Programmable Amplifiers. . .. ........... ... oo,

NOTE: Bold Type Designates a New Product from Harris.
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ALPHA NUMERIC PRODUCT INDEX (continued)

PAGE
HA-2406 Digitally Selectable Four Channel Operational Amplifier ............... ... . ...oo.a.. 2-281
HA-2420 Fast Sample and Hold Amplifier. . . ......coiiiiiii it i i i e 4-3
HA-2425 Fast Sample and Hold Amplifier. . ....... ... i 4-3
HA-2444 Selectable, Four Channel Video Operational Amplifier .............ccccocevvene.. 2-287
HA-2500 Precision High Slew Rate Operational Amplifiers ........... ..ottt 2-290
HA-2502 Precision High Slew Rate Operational Amplifiers ................ ... it 2-290
HA-2505 ' Precision High Slew Rate Operational Amplifiers ................. .. ... 2-290
HA-2510 High Slew Rate Operational Amplifiers ............cocoiiiiiiiii i, 2-296
HA-2512 High Slew Rate Operational Amplifiers ............coiiiiiiiii ittt 2-296
HA-2515 High Slew Rate Operational Amplifiers ............cooiiiiiiiiiii i, 2-296
HA-2520 Uncompensated High Slew Rate Operational Amplifiers. ............... ..o, 2-301
HA-2522 Uncompensated High Slew Rate Operational Amplifiers...................covviinnt. 2-301
HA-2525 Uncompensated High Slew Rate Operational Amplifiers...................covvven... 2-301
HA-2529 Uncompensated, High Slew Rate High Output Current, Operational Amplifier . ........... 2-308
HA-2539 Very High Slew Rate Wideband Operational Amplifier. . ...........ccoviiiiinneenn .. 2-315
HA-2540 Wideband, Fast Settling Operational Amplifier. . ........... .o, 2-322
HA-2541 Wideband, Fast Settling, Unity Gain Stable, Operational Amplifier . .................... 2-330
HA-2542 Wideband, High Slew Rate, High Output Current Operational Amplifier . . ............... 2-338
HA-2544 Video Operational Amplifier . . ... ...coviiun ittt ittt tee e ieieeinneennns 2-348
HA-2546 Wideband Two Quadrant Analog Multiplier ............... oot 7-76
HA-2547 Wideband Two Quadrant Analog Multiplier ......... ... oo, 7-89
HA-2548 Precision, High Slew Rate, Wideband Operational Amplifier.......................... 2-358
HA-2556 Wideband Four Quadrant Voltage Output Analog Multiplier . ...................... 7-97
HA-2557 Wideband Four Quadrant Current Output Analog Muitiplier....................... 7-101
HA-2600 Wideband, High Impedance Operational Amplifiers. ... ..............cooiiineen .. 2-368
HA-2602 Wideband, High Impedance Operational Amplifiers. . .. ............ ..ol 2-368
HA-2605 Wideband, High Impedance Operational Amplifiers. ... ................ e 2-368
HA-2620 Very Wideband, Uncompensated Operational Amplifiers ..................ccoovvn.... 2-376
HA-2622 Very Wideband, Uncompensated Operational Amplifiers ............................ 2-376
HA-2625 Very Wideband, Uncompensated Operational Amplifiers .............ccviiiivveenn.. 2-376
HA-2640 High Voltage Operational Amplifiers. .. .....c.ovvurtie ittt iiiiiee e, 2-383
HA-2645 High Voltage Operational Amplifiers. .. .......cov i iiniiine i iin it ennns 2-383
HA-2705 Low Power, High Performance Operational Amplifier. . . .... ........................ 2-389
HA-2839 Very High Slew Rate Wideband Operational Amplifier.................coeeiien... 2-392

NOTE: Bold Type Designates a New Product from Harris.
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ALPHA NUMERIC PRODUCT INDEX (continued)

PAGE
HA-2840 Very High Slew Rate Wideband Operational Amplifier.................cceoiiiaots 2-400
HA-2841 Wideband, Fast Settling, Unity Gain Stable, Video Operational Amplifier............ 2-408
HA-2842 Wideband, High Slew Rate, High Output Current, Video Operational Amplifier ....... 2-417
HA-2850 Low Power, High Slew Rate Wideband Operational Amplifier. ..................... 2-426
HA-4741 Quad Operational Amplifier .. ...t i i i it e 2-434
HA-4900 Precision Quad Comparator. . ... ....vuuin et n e inneneneeneennennnss 3-25
HA-4902 Precision QUad CoMParator. . .. ..v vttt e e e eee e teeeanneenneenesaeassaeennnns 3-25
HA-4905 Precision Quad ComParator. . .. .....uutttnnr it ineeeiteeinnten s 3-25
HA-5002 Monolithic, Wideband, High Slew Rate, High Output CurrentBuffer . ................... 2-440
HA-5004 100MHz Current Feedback Amplifier. . . ...ttt ittt ittt it i ieenennn 2-448 =
HA-5020 100MHz Current Feedback Video Amplifier..........ccoiiiiiieiiinnaiennnnnnn.. 2-457 E' g
HA5022 Dual, Quad 100MHz Video Current Feedback Amplifier with Disable................ 2-468 g E
HA5023 Dual, Quad 100MHz Video Current Feedback Amplifier.............cciiveennnan.. 2-469 3 ;
HA5024 Dual, Quad 100MHz Video Current Feedback Amplifier with Disable................ 2-468 -
HA5025 Dual, Quad 100MHz Video Current Feedback Amplifier............ccovevevnenan. 2-469
HA-5033 Video Buffer . ... e 2-470
HA-5101 Low Noise, High Performance Operational Amplifiers . . . ..........ccoviiiiiiin .. 2-480
HA-5102 Low Noise, High Performance Operational Amplifiers . . ...........ccoiiiiinn .. 2-490
HA-5104 Low Noise, High Performance Operational Amplifiers . . ........... ..., 2-490
HA-5111 Low Noise, High Performance Operational Amplifiers . . ...............cooiiinin... 2-480
HA-5112 Low Noise, High Performance Operational Amplifiers . . ............ ..ot 2-490
HA-5114 Low Noise, High Performance Operational Amplifiers . . ............ccoviiiiiiiinen. 2-490
HA-5127 Ultra-Low Noise Precision Operational Amplifier. .........cocoiiiiiiiiiiinn ... 2-500
HA-5130 Precision Operational Amplifiers . ..........c..oiiiiiiiiiii it iiinenennn. 2-509
HA-5134 Precision Quad Operational Amplifier . ...........coiiiiuiinininiininnneneennnnn 2-517
HA-5135 Precision Operational Amplifiers . ..........c.couiiitiieeiintiierienennenneennns 2-509
HA-5137 Ultra-Low Noise Precision Wideband Operational Amplifier .......................... 2-525
HA-5142 Dual/Quad Ultra-Low Power Operational Amplifiers. . . ........ccoviiiii i, 2-533
HA-5144 Dual/Quad Ultra-Low Power Operational Amplifiers. . . ...............ccooiiiienn.. 2-533
HA-5147 Ultra-Low Noise Precision High Slew Rate Wideband Operational Amplifier. .. ........... 2-540
HA-5160 Wideband, JFET Input High Slew Rate, Uncompensated, Operational Amplifiers ......... 2-548
HA-5162 Wideband, JFET Input High Slew Rate, Uncompensated, Operational Amplifiers ......... 2-548
HA-5170 Precision JFET Input Operational Amplifier. . ...........ccviieieiinneiiniinnennenn. 2-556
HA-5177 Ultra-Low Offset Voltage Operational Amplifier . ......... ..ot 2-564

NOTE: Bold Type Designates a New Product from Harris.



ALPHA NUMERIC PRODUCT INDEX (continued)

HA-5190 Wideband, Fast Settling Operational Amplifiers. . .......... ... i,
HA-5195 Wideband, Fast Settling Operational Amplifiers. . . ........ ... ...
HA-5221 Low Noise, Wideband Precision Operational Amplifiers . ............. ...,
HA-5222 k Low Noise, Wideband Precision Operational Amplifiers .............................
HA5232 Precision Dual and Quad Operational Amplifiers...............coiiviiiiinan.s
HA5234 Precision Dual and Quad Operational Amplifiers..................ciiieiiennn..
HA-5320 High Speed Precision Monolithic Sample and Hold Amplifier ... ......................
HA-5330 Very High Speed Precision Monolithic Sample and Hold Amplifier . ....................
HA-5340 High Speed, Low Distortion, Precision Monolithic Sample and Hold Amplifier . ...........
HAS5350 Ultra Fast (50ns) Sample and Hold Amplifier ......... ...t
HA5351 Ultra Fast (50ns) Sample and Hold Amplifier ......... ...,
HA5352 Ultra Fast (50ns) Dual Sample and Hold Amplifier. . . ............................
HA7210 Low Power Crystal Oscillator . .. .......... ... i i
HC-5502B SLIC Subscriber LineInterface Circuit. . .......... ... ... ... ... Lol
HC-5504B SLIC Subscriber LineInterface Circuit. . .. ...................... ..o
HC-5504DLC SLIC Subscriber Line Interface Circuit. . .. ...
HC-5509A1 SLIC Subscriber Line Interface Circuit. . . ................ ... ... . ... . .
HC-5509B SLIC Subscriber LineInterface Circuit. . .. ......... ... ... ... .. ..o il
HC-5524 SLIC Subscriber Line Interface Circuit. . .......... ..o i
HC-5560 PCM Transcoder . ..ottt et e e et e e e
HC-55536 Continuous Variable Slope Delta-Demodulator (CVSD) . ...........cciiiiiieienan... '
HC-55564 Continuously Variable Slope Delta-Modulator (CVSD) ............ ...,
HFA-0001 Ultra High Slew Rate Operational Amplifier. . .......... ..ot ..
HFA-0002 Low Noise Wideband Operational Amplifier. . . ........ .. .. o i,
HFA-0003 Ultra High Speed Comparator. . ............ .ttt iiennanns
HFA-0003L Ultra High Speed Comparator. . . ............ ...ttt
HFA-0005 High Slew Rate Operational Amplifier .. ........................ e
HFA1100 Ultra High-Speed Current Feedback Amplifiers ...............cciiiiiiiiiiians
HFA1105 High-Speed, Low Power, Current Feedback Operational Amplifiers ................
- HFA1106 High-Speed, Low Power, Current Feedback Operational Amplifiers ................
HFA1110 750MHz Low Distortion Unity Gain, Closed LoopBuffer..........................
HFA1112 Ultra High-Speed Closed Loop Buffer Amplifier..............cooiiviiiiinian...
HFA1113 High-Speed, Output Clamping Closed LoopBuffer . .............ccoviiiiiieaans
HFA1120 Ultra High-Speed Current Feedback Amplifiers ...............ciiiiiiiinians :

NOTE: Bold Type Designates a New Product from Harris.



ALPHA NUMERIC PRODUCT INDEX (continued)

HFA1130 Output Clamping, Ultra High-Speed Current Feedback Amplifier ..................
HFA1135 High-Speed, Low Power, Current Feedback Operational Amplifiers ................
HFA1145 High-Speed, Low Power, Current Feedback Operational Amplifiers ................
HFA3046 Ultra High Frequency Transistor Array . . .............. ..o,
HFA3096 Ultra High Frequency Transistor Array . .............c..ooiiinnnnnnrnnnnnennn
HFA3127 Ultra High Frequency Transistor Array . ............ ..ottt ennnenns
HFA3128 Ultra High Frequency Transistor Array . ...............coiiiiiiiniiiiinnianennn
HFA5250 Ultra High-Speed Monolithic PinDriver .................. ...,
ICL7611 ICL76XX Series Low Power CMOS Operational Amplifiers ..........................
ICL7612 ICL76XX Series Low Power CMOS Operational Amplifiers .. ...............c..un...
ICL7621 ICL76XX Series Low Power CMOS Operational Amplifiers ..........................
ICL7641 ICL76XX Series Low Power CMOS Operational Amplifiers .. ................ccon...
ICL7642 ICL76XX Series Low Power CMOS Operational Amplifiers ................... ... ...
ICL7650S Super Chopper-Stabilized Operational Amplifier. . .......... ...,
ICL8013 Four Quadrant Analog Multiplier. . .........coeiiiiii ittt s
ICL8038 Precision Waveform Generator/Voltage Controlled Oscillator. .. ......................
ICL8048 LOG/ANLIOG AMPIfIOIS . . .o\ v e et ettt ettt e et e e e
ICL8049 Log/Antilog AmPIIfiers . . .. ... o e e
ICM7242 LongRange Fixed Timer. . ... ... ..ttt i iiaaaes
ICM7555 General PUrPOSe TiMErS . . oot vttt ittt ettt it ee et te et eeaaeaanaenannnns
ICM7556 General PUrPOSe TiMErS . . ..t ittt ittt ittt et et ie e eaneaeaeaananens
LM324* Quad Operational Amplifiers for Commercial, Industrial, and Military Applications ........
LM339 Quad Voltage Comparators for Industrial, Commercial and Military Applications. .........
LM358* Dual Operational Amplifiers for Commercial Industrial, and Military Applications. .........
LM555 Timers for Timing Delays and Oscillator Applications in Commercial, Industrial and
Military EQUIDMENE ...t ittt et e et ia e
LM741* High Gain Single and Dual Operational Amplifiers for Military, Industrial and Commercial
Yo o] 1o 1o TP
LM1458* High Gain Single and Dual Operational Amplifiers for Military, Industrial and Commercial
APPICAtIONS . . .. vttt
LM1558* High Gain Single and Dual Operational Amplifiers for Military, Industrial and Commercial
Yo7 o] 1o 1 (Lo 3 T PP
LM2902* Quad Operational Amplifiers for Commercial, Industrial, and Military Applications . .......
LM2904* Dual Operational Amplifiers for Commercial Industrial, and Military Applications. . ........

NOTE: Bold Type Designates a New Product from Harris.
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PRODUCT INDEX BY FAMILY

COMPARATORS DATA SHEETS

CA139, CA239,
CA339,
LM339

CA3098
CA3290

HA-4900,
HA-4902,
HA-4905

HFA-0003,
HFA-0003L

Quad Voltage Comparators for Industrial, Commercial and Military Applications. .......

Programmable Schmitt Trigger - with Memory Dual Input Precision Level Detectors. . . . .
BiMOS Dual Voltage Comparator with MOSFET Input, Bipolar Output . ..............

Precision Quad Comparator . . .......oviiitiiiin i it it e

Ultra High Speed Comparator . .............coiviiiiiiiiineerernnennnnnnnns

DIFFERENTIAL AMPLIFIERS DATA SHEETS

CA3028, CA3053

CA3049, CA3102

CA3054

Differential/Cascode Amplifiers for Commercial and Industrial Equipment from DC to
T20MHEZ. . . e e e e et et e

Dual High Frequency Differential Amplifiers For Low Power Applications Up
100, 2P

Transistor Array - Dual Independent Differential Amp for Low Power Applications from
DCIO120MHzZ . . oottt e e

OPERATIONAL AMPLIFIERS DATA SHEETS

CA124, CA224,
CA324, LM324*,
LM2902*

CA158, CA258,
CA358, CA2904,
LM358*, LM2904*

CA741, CA1458,
CA1558, LM741%,
LM1458*, LM1558*

CA3020

CA3060
CA3078
CA3080
CA3094
CA3100
CA3130
CA3140

Quad Operational Amplifiers for Commercial, Industrial, and Military Applications. . ... ..

Dual Operational Amplifiers for Commercial Industrial, and Military Applications. .. .....

High Gain Single and Dual Operational Ampllfers for Military, Industrial and Commercial
APPICAtIONS . . .ot e e e

Multipurpose Wide-Band Power Amps Military, Industrial and Commercial Equipment at
Frequency Upto8MHZ. .. .. ...

Operational Transconductance Amplifier Arrays. . ..........vrieeiinnnnnennnnn.
Micropower Operational Amplifier. . . ......c.ovuii ittt it i en e
Operational Transconductance Amplifier (OTA) . ... ..ottt iniinnnen..
Programmable Power Switch/Ampilifier for Control and General Purpose Applications . . .
Wideband Operational Amplifier .. ....... ..ottt i
BiMOS Operational Amplifier with MOSFET Input/CMOS Output. .. .................
BiMOS Operational Amplifier with MOSFET Input/Bipolar Output .. .................

NOTE: Bold Type Designates a New Product from Harris.
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PRODUCT INDEX BY FAMILY (continued)

PAGE

OPERATIONAL AMPLIFIERS DATA SHEETS (Continued)
CA3160 BiMOS Operational Amplifiers with MOSFET Input/CMOS Output. . ................. 2-143
CA3193 BiCMOS Precision Operational Amplifiers . ..........c..iiiiiiiiiiin i, 2-160
CA3240 Dual BiMOS Operational Amplifier with MOSFET Input/BipolarOutput . . ............. 2-171
CA3260 BiMOS Operational Amplifier with MOSFET Input/CMOS Output. .. ...........oou. 2-187
CA3280 Dual Variable Operational Amplifier. . .. ........oiiiiiin ittt 2-191
CA3420 Low Supply Voltage, Low Input Current BIMOS Operational Ampilifiers ............... 2-202
CA3440 Nanopower BiMOS Operational Amplifier. . ..., 2-207
CA3450 Video Line Driver, High Speed Operational Amplifier ............................. 2-213 >
CA5130 BiMOS Microprocessor Operational Amplifier with MOSFET Input/CMOS Output. ... ... 2-221 :tl '9_.
CA5160 BiMOS Microprocessor Operational Amplifiers with MOSFET Input/CMOS Output. . . ... 2-238 g %
CA5260 BiMOS Microprocessor Operational Amplifiers with MOSFET Input/CMOS Output. . . . .. 2-258 (“5' E
CA5420 Low Supply Voltage, Low Input Current BiIMOS Operational Amplifier . . .............. 2-263 s
CA5470 Quad Microprocessor BiMOS-E Operational Amplifiers with MOSFET Input/Bipolar

Lo 17 2-270
HA-2400, HA-2404, PRAM Four Channel Programmable Amplifiers ...................coooiiiiian. 2-275
HA-2405
HA-2406 Digitally Selectable Four Channel Operational Amplifier. ....................coo.t. 2-281
HA-2444 Selectable, Four Channel Video Operational Amplifier...............cc0vnaen. 2-287
HA-2500, HA-2502, Precision High Slew Rate Operational Amplifiers . ............ ... ..o iiiiininnn, 2-290
HA-2505
HA-2510, HA-2512, High Slew Rate Operational Amplifiers . ... ......covvniie i iinnerneneennnanss 2-296
HA-2515
HA-2520, HA-2522, Uncompensated High Slew Rate Operational Amplifiers .......................... 2-301
HA-2525
HA-2529 Uncompensated, High Slew Rate High Output Current, Operational Amplifier. ......... 2-308
HA-2539 Very High Slew Rate Wideband Operational Amplifier . .................. ...t 2-315
HA-2540 Wideband, Fast Settling Operational Amplifier .................oooiviiiia., 2-322
HA-2541 Wideband, Fast Settling, Unity Gain Stable, Operational Amplifier................... 2-330
HA-2542 Wideband, High Slew Rate, High Output Current Operational Amplifier............... 2-338
HA-2544 Video Operational Amplifier. . . ......c.oeiiiri ittt iner e 2-348
HA-2548 Precision, High Slew Rate, Wideband Operational Amplifier ....................... 2-358
g:—gggg HA-2602, Wideband, High Impedance Operational Amplifiers . ............... ...t . 2-368

NOTE: Bold Type Designates a New Product from Harris.



PRODUCT INDEX BY FAMILY (continued)

OPERATIONAL AMPLIFIERS DATA SHEETS (Continued)

HA-2620, HA-2622, Very Wideband, Uncompensated Operational Amplifiers . . ............... ... .. ...,
HA-2625

HA-2640, HA-2645  High Voltage Operational Amplifiers ............c.oiiiiii ittt i,
HA-2705 Low Power, High Performance Operational Amplifier .... ...,
HA-2839 Very High Slew Rate Wideband Operational Amplifier ................ccocintn
HA-2840 Very High Slew Rate Wideband Operational Amplifier .........................
HA-2841 Wideband, Fast Settling, Unity Gain Stable, Video Operational Ampilifier. .........
HA-2842 Wideband, High Slew Rate, High Output Current, Video Operational Amplifier.....
HA-2850 Low Power, High Slew Rate Wideband Operational Amplifier ...................
HA-4741 Quad Operational AmpPlifier. . . ..c.ovene it i i et ii i
HA-5002 Monolithic, Wideband, High Slew Rate, High Output CurrentBuffer. . ................
HA-5004 100MHz Current Feedback Amplifier. . . .....covietii it ciii it nns
HA-5020 100MHz Current Feedback Video Amplifier ...........cccivreieeiierinnnnnnnn.
HA5022, HA5024 Dual, Quad 100MHz Video Current Feedback Amplifier with Disable .............
HA5023, HA5025 Dual, Quad 100MHz Video Current Feedback Amplifier .............ccievnnen.
HA-5033 VidEO BUfBr. . . e e e e e
HA-5101, HA-5111  Low Noise, High Performance Operational Ampilifiers. . ............. ... ..o oiuat,
HA-5102, HA-5104, Low Noise, High Performance Operational Amplifiers. ... ...,
HA-5112, HA-5114

HA-5127 Ultra-Low Noise Precision Operational Amplifier. . ...,
HA-5130, HA-5135 PrecisionOperationalAmpliﬁers.........................................;...
HA-5134 Precision Quad Operational Amplifier. . .........covitiiiinin it
HA-5137 Ultra-Low Noise Precision Wideband Operational Amplifier........................
HA-5142, HA-5144  Dual/Quad Ultra-Low Power Operational Amplifiers ............... ..ot
HA-5147 Ultra-Low Noise Precision High Slew Rate Wideband Operational Amplifier . ..........
HA-5160, HA-5162  Wideband, JFET Input High Slew Rate, Uncompensated, Operational Amplifiers . . .....
HA-5170 Precision JFET Input Operational Amplifier. . . ........oooiiiiiiiiiiiii i,
HA-5177 Ultra-Low Offset Voltage Operational Amplifier. . ..............coiiiiiii ..
HA-5190, HA-5195  Wideband, Fast Settling Operational Amplifiers ..............c.oovuiiiiennn...
HA-5221, HA-5222  Low Noise, Wideband Precision Operational Amplifiers ... ...........cooiivina..
HA5232, HA5234 Precision Dual and Quad Operational Amplifiers ...................cooeiiant.
HFA-0001 Ultra High Slew Rate Operational Amplifier

NOTE: Bold Type Designates a New Product from Harris.
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PRODUCT INDEX BY FAMILY (Continuedq)

OPERATIONAL AMPLIFIERS DATA SHEETS (Continued)

HFA-0002 Low Noise Wideband Operational Amplifier .. ........... . i,
HFA-0005 High Slew Rate Operational Amplifier. ............. ..ot
HFA1100, HFA1120 Ultra High-Speed Current Feedback Amplifiers...........ccociviviiiinnannas
HFA1105, HFA1106, High-Speed, Low Power, Current Feedback Operational Amplifiers ..............
HFA1135, HFA1145

HFA1110 750MHz Low Distortion Unity Gain, Closed LoopBuffer........................
HFA1112 Ultra High-Speed Closed Loop Buffer Amplifier ............c.ccceivviinnann,
HFA1113 High-Speed, Output Clamping Closed LoopBuffer..............cccivivnenaan
HFA1130 Output Clamping, Uitra High-Speed Current Feedback Amplifier ................

ICL7611, ICL7612 ICL76XX Series Low Power CMOS Operational Amplifiers ........................
ICL7621, ICL7641, ICL76XX Series Low Power CMOS Operational Amplifiers ...............cccouen..

ICL7642

ICL7650S Super Chopper-Stabilized Operational Amplifier. . . ........... ..o i,

SAMPLE AND HOLD AMPLIFIER DATA SHEETS

HA-2420, Fast Sample and Hold Amplifiers . .......cviiitin it ittt ieeie e
HA-2425

HA-5320 High Speed Precision Monolithic Sample and Hold Amplifier. ...t
HA-5330 Very High Speed Precision Monolithic Sample and Hold Amplifier. ..................
HA-5340 High Speed, Low Distortion, Precision Monolithic Sample and Hold Amplifier..........
HA5350, HA5351 Ultra Fast (50ns) Sample and Hold Amplifiers ..........cciiiniiiecinnrcnnnen
HA5352 Ultra Fast (50ns) Dual Sample and Hold Amplifier . ...........................

SPECIAL ANALOG CIRCUITS DATA SHEETS

CA555, LM555 Timers for Timing Delays and Oscillator Applications in Commercial, Industrial and
Military EQUIPMeNt . .. o e

CA1391, CA1394 TV Horizontal ProCeSSOrS . .. ... oovuutitt ittt i
CA3089 FMIF System ... o i s
CA3126 TV Chroma ProCESSOT. . . . .« e ettt e ettt eeeeeeneneeeteeeeeenens
CA3189 FMIF System ..o e i i e e
CA3194 Single Chip PAL Luminance/Chroma Processor. .. ....couueeiiiinneeinneeennnnns
CA3217 Single Chip TV Chroma/Luminance ProCessor. . ... .vvvvere e tirieeeennaneennnn,
CA3256 BiMOS Analog Video Switch and Amplifier. . ...........ovvtiiiiiniin ...

NOTE: Bold Type Designates a New Product from Harris.
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PRODUCT INDEX BY FAMILY (continued)

SPECIAL ANALOG CIRCUITS DATA SHEETS (Continued)

CD22402
HA-2546
HA-2547
HA-2556
HA-2557
HA7210
HFA5250
ICL8013
ICL8038

1CL8048,
ICL8049

ICM7242

ICM7555,
ICM7556

Sync Generator for TV Applications and Video Processing Systems .. ...............
Wideband Two Quadrant Analog Multiplier. ........ ... .. ... i i,
Wideband Two Quadrant Analog Multiplier. ........... ...,
Wideband Four Quadrant Voltage Output Analog Multiplier. .. ..................
Wideband Four Quadrant Current Output Analog Multiplier ....................
Low Power Crystal Oscillator. . . ........... ... .. i,
Ultra High-Speed Monolithic PinDriver .............. ... .. ... ... ... ... ...
Four Quadrant Analog Multiplier . . ... ... it e
Precision Waveform Generator/Voltage Controlled Oscillator. . .. ...................

Log/Antilog Amplifiers . . . ... e

LongRange Fixed Timer. . ... ..ottt e

General Purpose TIMEIS . . ..ottt ittt et ittt et e ie e

TELECOMMUNICATIONS DATA SHEETS

CD22100

CD22101, CD22102

CD22103A

CD22202, CD22203

CD22204
CD22301

CD22354A,
CD22357A

CD22M3493
CD22M3494
CD22859

CD74HC22106,
CD74HCT22106

HC-5502B
HC-5504B
HC-5504DLC
HC-5509A1

CMQOS 4 x 4 Crosspoint Switch with Control Memory High-Voltage Type (20V Rating) . . .
CMOS 4 x 4 x 2 Crosspoint Switch with ControlMemory. . ........................

CMOS HDB3 (High Density Bipolar 3) Transcoder for 2.048/8.448 Mb/s Transmission

APPICAtIONS . . . .ot
5V LOW POWEr DTMF RECEIVET . .« -+« + e e e e e e e e e e e
5V Low Power Subscriber DTMF Receiver. . .............cooiiiiiiiiinn ..
Monolithic Pan Repeater. . ... .oit ittt it et ettt et e ee et

CMOS Single-Chip, Full-Feature PCMCODEC . ...........oiii it

12x8x1BIMOS-ECrosspointSwitch . ............. ... .. .. ... ... ... ......
16 x 8 x 1 BIMOS-E CrosspointSwitch . . ............. ... ... ... ... ...,
Monolithic Silicon COS/MOS Dual-Tone Multifrequency Tone Generator. .. ...........
QMOS 8 x 8 x 1 Crosspoint Switch with Memory Control. .........................

SLIC Subscriber Line Interface Circuit . . ........................ ... ... ...
SLIC Subscriber Line Interface Circuit . . .............................. ... ...
SLIC Subscriber Line Interface Circuit . ...t
SLIC Subscriber Line Interface Circuit . . .................... ... ... . ot

NOTE: Bold Type Designates a New Product from Harris.
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PRODUCT INDEX BY FAMILY (continued)

PAGE
TELECOMMUNICATIONS DATA SHEETS (Continued)
HC-5509B SLIC Subscriber LineInterface Circult . . ............ ... ... ..o i, 8-116
HC-5524 SLIC Subscriber Line Interface Circuit ......... ... ... .. i 8-126
HC-5560 PCM TranSCoder . ..ottt it e e 8-135
HC-55536 Continuous Variable Slope Delta-Demodulator (CVSD) .. ..., 8-144
HC-55564 Continuously Variable Slope Delta-Modulator (CVSD) .. ..........ccoviiia... 8-147
TRANSISTOR ARRAY DATA SHEETS -
CA3018 General Purpose Transistor Arays . . ... co vt vt vtn i ee i ie e e 6-5
CA3039 DIOE ATTAY -+« e+ e e e e e e e e e e e e 6-11 48
CA3045, CA3046 General Purpose N-P-N Transistor Arrays. .. ... ..ooviiin it nennn. 6-15 § E
CA3081, CA3082  General Purpose High Current N-P-N Transistor Arrays. .. ..., 6-21 ‘uz; ‘é
CA3083 General Purpose High Current N-P-N Transistor Array ..................ovun.n. 6-24 £
CA3086 General Purpose N-P-N Transistor Array . . .........oiiiiiiiinn .. 6-28
CA3096 N-P-N/P-N-P Transistor Array . . ......outuuin ittt i 6-33
CA3127 High Frequency N-P-N Transistor Array .. ........ooieiiiinniiniiiinennnennnnn 6-46
CA3141 High-Voltage Diode Array For Commercial, Industrial & Military Applications. .......... 6-52
CA3146, CA3183 High-Voltage Transistor Arrays . .........o.iiiiiiint i 6-55
CA3227, CA3246 High-Frequency N-P-N Transistor Arrays For Low-Power Applications at 6-65

Frequencies Upto 1.5GHZ . ... ...ttt i i e it

HFA3046, HFA3096, Ultra High Frequency Transistor Array . .............c..oiiniiiiiennnenaenn, 6-70

HFA3127, HFA3128

NOTE: Bold Type Designates a New Product from Harris.
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Commercial Linear Product Cross Reference

PART NUMBER HARRIS DEVICE PIN-TO-PIN HARRIS ADVANTAGE/COMMENT

35070 HA2-2525-5 Yes

3508J HA2-2625-5 Yes

3551J HA2-5162-5 . Reduced Ibias/Greater Bandwidth

35518 HA2-5160-2 . Reduced Ibias/Greater Bandwidth

3554AM HFA1-0001-9 No Greater Bandwidth/Faster Ts/Lower price

3554BM HFA1-0001-9 No Greater Bandwidth/Faster Ts/Lower price

3554SM HFA1-0001-9 No Greater Bandwidth/Faster Ts/Lower price

AD3554AM HFA1-0001-9 No Greater Bandwidth/Faster Ts/Lower price

AD3554BM HFA1-0001-9 No Greater Bandwidth/Faster Ts/Lower price

AD3554SM HFA1-0001-9 No Greater Bandwidth/Faster Ts/Lower price

AD389BD HA1-5320-2 No Faster Acquisition/Reduced Droop

AD389KD HA1-5320-5 No Faster Acquisition/Reduced Droop

AD507JH HA2-2625-5 Yes

AD507KH HA2-2625-5 Yes

AD507SH HA2-2620-2 Yes

AD509JH HA2-2525-5 Yes Substitute HA2-2529-5

AD509KH HA2-2525-5 Yes Substitute HA2-2529-5

AD509SH HA2-2520-2 Yes Substitute HA2-2529-2

AD518JH HA2-2515-5 Yes

AD518JN HA3-2515-5 Yes

AD518KH HA2-2515-5 Yes

AD518SH HA2-2510-2 Yes

AD539JD HA1-2547-5 No Enhanced Bandwidth

AD539KD HA1-2547-5 No Enhanced Bandwidth

AD539SD HA1-2547-9 No Enhanced Bandwidth

AD542JH HA1-5170-5 * Enhanced ACs

AD5539JN HA3-2839-5 "

AD5539JQ HA1-2839-5 *

AD5539SQ HA1-2539-2 .

AD582KD HA1-2425-5 No Faster Acquisition/Enhanced ACs

AD582SD HA1-2420-2 No Faster Acquisition/Enhanced ACs

AD583KD HA1-2425-5 Yes Faster Acquisition/Greater lout

AD585AQ HA1-5320-5 No Faster Acquisition/Reduced Droop

AD585SQ HA1-5320-2 . No Faster Acquisition/Reduced Droop

AD811AN HA3-5020-9 Yes Lower Power, Price

AD811SQ/883 HA7-5020/883 Yes Lower Power, Price

AD821AQ CA5160AE (PDIP) * Reduced Ibias/Enhanced ACs

AD821AS CA5160AE (PDIP) * Reduced Ibias/Enhanced ACs

AD821JUN CA5160AE . Reduced Ibias/Enhanced ACs

ADB840JN HA3B2840-5 Yes Lower Cost

AD840JQ HA1-2840-5 Yes Lower Cost

AD840KN HA3B2840-5 Yes Lower Cost

ADB840KQ HA1-2840-5 Yes Lower Cost

AD840SQ HA1-2840/883 Yes Lower Cost

AD840SQ/883 HA1-2840/883 Yes Lower Cost

AD841JH HA2-2541-5 Yes

AD841JN HA3-2841-5 Yes Lower Cost

* Primary pins are pin-to-pin; Secondary/optional pins are not




—— Commercial Linear Product Cross Reference (continues) ——

PART NUMBER HARRIS DEVICE PIN-TO-PIN HARRIS ADVANTAGE/COMMENT

AD841JQ HA1-2541-5 Yes
AD841KH HA2-2541-5 Yes
AD841KN HA3-2841-5 Yes Lower Cost
AD841KQ HA7-2841-5 Yes Enhanced ACs/Lower Power
AD841SH HA2-2541/883 Yes Enhanced ACs/Lower Power
AD841SQ HA1-2841/883 Yes Lower Cost
AD841SQ/883 HA1-2841/883 Yes Lower Cost
AD842JH HA2-2542-5 Yes
AD842JN HA3B2842-5 Yes Lower Cost
AD842JQ HA1-2542-5 Yes
AD842KH HA2-2542-5 Yes
AD842KN HA3B2842-5 Yes Lower Cost
ADB42KQ HA1-2542-5 Yes
AD842SH HA2-2542/883 Yes Enhanced ACs/Lower Cost
AD842SQ HA1-2842/883 Yes Lower Cost
AD842SQ/883 HA1-2842/883 Yes Lower Cost
ADB844AN HA3-5020-9 Yes Enhanced ACs and Video Performance
ADB44AQ HA7-5020-9 Yes Enhanced ACs and Video Performance
AD844BQ HA7-5020-9 Yes Enhanced ACs and Video Performance
AD844SQ/883B HA7-5020/883 Yes Enhanced ACs and Video Performance
AD846AN HA3-5020-9 Yes Enhanced ACs/Lower Cost
AD846AQ HA7-5020-9 Yes Enhanced ACs/Lower Cost
AD846BQ HA7-5020-9 Yes Enhanced ACs/Lower Cost
AD846SQ HA7-5020/883 Yes Enhanced ACs/Lower Cost
AD847IN HA3-2544C-5 Yes
AD847SQ HA7-2544-2 Yes
AD9610BH HA1-5004-9 No Greater Bandwidth/Lower Cost Monolithic
AD9617JN HFA3-0001-5 Yes Greater Bandwidth/Lower Cost
AD9620AD HFA11101J Yes Performance, Price
AD9620SD HFA1110MJ/883 Yes Performance, Price
AD9630AN HFA1110IP Yes Performance, Price
AD9630AQ HFA11101J Yes Performance, Price
AD9630AR HFA1110IB Yes Performance, Price
AD9630SQ HFA1110MJ/883 Yes Performance, Price
AD96685BH HFA2-0003L-9 Yes Better Performance
AD96685BQ HFA1-0003L-9 Yes Better Performance

| AD96685BR HFA9P0003L-5 Yes Faster Propagation Delay/Lower Cost
'ADLH0032CG HA2-2542-5 * Monolithic/Lower Cost
ADLHO0032G HA2-2542-2 * Monolithic/Lower Cost
ADLHO0033CG HA2-5033-5 * Enhanced ACs/Monolithic/Lower Cost
ADLHO0033G HA2-5033-2 * Enhanced ACs/Monolithic/Lower Cost
ADOP27AH HA2-5127A-2 Yes Enhanced ACs/Reduced Icc
ADOP27AQ HA7-5127A-2 Yes Enhanced ACs/Reduced lcc
ADOP27EH HA2-5127A-5 Yes Enhanced ACs/Reduced Icc
ADOP27EQ HA7-5127A-5 Yes Enhanced ACs/Reduced Icc
ADOP27GH HA2-5127-5 Yes Enhanced ACs/Reduced Icc
ADOP27GQ HA7-5127-5 Yes Enhanced ACs/Reduced lcc

* Primary pins are pin-to-pin; Secondary/optional pins are not
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—— Commercial Linear Product Cross Reference (continueq)y ——

PART NUMBER HARRIS DEVICE PIN-TO-PIN HARRIS ADVANTAGE/COMMENT
ADOP37AH HA2-5137A-2 Yes Enhanced ACs/Reduced Icc
ADOP37AQ HA7-5137A-2 Yes Enhanced ACs/Reduced Icc
ADOP37EH HA2-5137A-5 Yes Enhanced ACs/Reduced Icc
ADOP37EQ HA7-5137A-5 Yes Enhanced ACs/Reduced Icc
ADOP37GH HA2-5137-5 Yes Enhanced ACs/Reduced lcc
ADOP37GQ HA7-5137-5 Yes Enhanced ACs/Reduced Icc
AM-450-2 HA2-2505-5 Yes Guaranteed DCs/ACs
AM-450-2M HA2-2502-2 Yes Guaranteed DCs/ACs
AM-452-2 HA2-2525-5 Yes Guaranteed DCs/ACs
AM-452-2M HA2-2522-2 Yes Guaranteed DCs/ACs
AM-460-2 HA2-2605-5 Yes Guaranteed DCs/ACs
AM-460-2M HA2-2602-2 Yes Guaranteed DCs/ACs
AM-462-2 HA2-2625-5 Yes Guaranteed DCs/ACs
AM-462-2M HA2-2620-2 Yes Guaranteed DCs/ACs
AM-7650-1 ICL7650SCPD Yes Almost Identical
AM-7650-2 ICL7650SCTV-1 Yes Almost Identical
BB3554AM HFA1-0001-9 No Greater Bandwidth/Faster Ts/Lower Cost
BB3554BM HFA1-0001-9 No Greater Bandwidth/Faster Ts/Lower Cost
BB3554SM HFA1-0001-9 No Greater Bandwidth/Faster Ts/Lower Cost
CA3054 CA3054 Yes SOIC Version Available
CA3146P CA3146E Yes
CLC110A8D HFA1110MJ/883 Yes Better Performance
CLC110AID HFA11101) Yes Better Performance
CLC110AJP HFA1110IP Yes Better Performance
CLC110ALC HFA1110Y N/A Die
CLC400A8D HFA1120MJ/883 * Better Performance
CLC400AID HFA11201J * Better Performance
CLC400AID HFA1-0001-9 * Faster Transient Response
CLC400AJE HFA11201B . Better Performance
CLC400AJP HFA1120IP * Better Performance
CLC400AJP HFA3-0001-9 * Faster Transient Response
CLC400ALC HFA1120Y N/A Die
CLC401A8D HFA1100MJ/883 Yes Better Performance
CLC401AID HFA11001J Yes Better Performance
CLC401AID HFA1-0005-9 * Faster Transient Response
CLC401AJP HFA1100IP Yes Better Performance
CLC401AJP HFA3-0005-9 * Faster Transient Response
CLC401ALC HFA1100Y N/A Die
CLC402A8D HFA1100MJ/883 Yes Better Performance
CLC402AID HFA11001J Yes Better Performance
CLC402AJE HFA1100I1B Yes Better Performance
CLC402AJP HFA1100IP Yes Better Performance
CLC402ALC HFA1100Y N/A Die
CLC402BJP HFA3-0005-5 Yes
CLC404A8D HFA1100MJ/883 Yes Better Performance
CLC404AID HFA11001J Yes Better Performance
CLC404AJE HFA1100IB Yes Better Performance

* Primary pins are pin-to-pin; Secondary/optional pins are not




—— Commercial Linear Product Cross Reference (continueq) ——

PART NUMBER HARRIS DEVICE PIN-TO-PIN HARRIS ADVANTAGE/COMMENT
CLC404AJP HFA1100IP Yes Better Performance
CLC404ALC HFA1100Y N/A Die
CLC406A8D HFA1100MJ/883 Yes Better Performance
CLC406AID HFA11001J Yes Better Performance
CLCA406AJE HFA1100I1B Yes Better Performance
CLC406AJP HFA1100IP Yes Better Performance
CLC406ALC HFA1100Y N/A Die
CLC409A8D HFA1100MJ/883 Yes Better Performance
CLC409AID HFA11001J Yes Better Performance
CLC409AJE HFA11001B Yes Better Performance
CLC409AJP HFA1100IP Yes Better Performance
CLC409ALC HFA1100Y N/A Better Performance
CLC410A8D HFA1120MJ/883 . CLC Has Enable
CLC410AID HFA11201J * CLC Has Enable
CLC410AJE HFA1120I1B * CLC Has Enable
CLC410AJP HFA1120IP * CLC Has Enable
CLC410ALC HFA1120Y N/A CLC Has Enable
CLC420A8D HFA7-0002/883 Yes Use HFA For Gains >10
CLC420AID HFA7-0002-9 Yes Use HFA For Gains >10
CLC420AJE HFA9P0002-9 Yes Use HFA For Gains >10
CLC420AJP HFA3-0001-5 Yes
CLC420AJP HFA3-0002-9 Yes Use HFA For Gains >10
CLC420AJP HFA3-0005-5 Yes
CLC420B8D HFA7-0002/883 Yes Use HFA For Gains >10
CLC420BID HFA7-0002-9 Yes Use HFA For Gains >10
CLC420BJE HFA9P0002-9 Yes Use HFA For Gains >10
CLC420BJP HFA3-0001-5 Yes
CLC420BJP HFA3-0002-9 Yes Use HFA For Gains >10
CLC424A8D HFA7-0002/883 Yes Use HFA For Gains >10
CLC424AID HFA7-0002-9 Yes Use HFA For Gains >10
CLC424AJE HFA9P0002-9 Yes Use HFA For Gains >10
CLC424AJP HFA3-0001-5 Yes
CLC424A4P HFA3-0002-9 Yes Use HFA For Gains >10
CLC424A0P HFA3-0005-5 Yes
CLC430 HA-5020 Yes Enhanced AC and Video Performance
CLC430AID HA7-5020-9 Yes Better AC Performance
CLC430AJE HA9P5020-9 Yes Better AC Performance
CLC430AJP HA3-5020-9 Yes Better AC Performance
CLC501A8D HFA1130MJ/883 Yes Better Performance
CLC501AID HFA11301J Yes Better Performance
CLC501AJE HFA1130IB Yes Better Performance
CLC501AJP HFA1130IP Yes Better Performance
CLC502A8D HFA1130MJ/883 Yes Better Performance
CLC502AID HFA11301J Yes Better Performance
CLC502AJE HFA1130iB Yes Better Performance
CLC502AJP HFA1130IP Yes Better Performance
EHA1-2539-2 HA1-2539-2 Yes

* Primary pins are pin-to-pin; Secondary/optional pins are not
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—— Commercial Linear Product Cross Reference (continuesy——

PART NUMBER HARRIS DEVICE PIN-TO-PIN HARRIS ADVANTAGE/COMMENT
EHA1-2539-5 HA1-2539-5 Yes
EHA1-2539-5 HA1-2839-5 Yes Lower Cost
EHA1-2539/883B HA1-2839/883 Yes Lower Cost
EHA1-2540-2 HA1-2540-2 Yes
EHA1-2540-5 HA1-2540-5 Yes
EHA1-2540-5 HA1-2840-5 Yes Lower Cost
EHA1-2540/883 HA1-2840/883 Yes Lower Cost
EHA1-5190-2 HA1-5190-2 Yes
EHA1-5195-5 HA1-5195-5 Yes
EHA2-2500-2 HA2-2500-2 Yes
EHA2-2502-2 HA2-2502-2 Yes
EHA2-2505-5 HA2-2505-5 Yes
EHA2-2510-2 HA2-2510-2 Yes
EHA2-2512-2 HA2-2512-2 Yes
EHA2-2515-5 HA2-2515-5 Yes
EHA2-2520-2 HA2-2520-2 Yes Substitute HA2-2529-2
EHA2-2522-2 HA2-2522-2 Yes Substitute HA2-2529-2
EHA2-2525-5 HA2-2525-5 Yes Substitute HA2-2529-5
EHA2-2600-2 HA2-2600-2 Yes
EHA2-2602-2 HA2-2602-2 Yes
EHA2-2605-5 HA2-2605-5 Yes
EHA2-2620-2 HA2-2620-2 Yes
EHA2-2622-2 HA2-2622-2 Yes
EHA2-2625-5 HA2-2625-5 Yes
EHA2-5190-2 HA2-5190-2 Yes
EHA2-5195-5 HA2-5195-5 Yes
EHA3-2539-5 HA3-2539-5 Yes
EHA3-2539-5 HA3-2839-5 Yes Lower Cost
EHA3-2540-5 HA3B2840-5 Yes Lower Cost
EHA3-2540-5 HA3-2540-5 Yes
EHA7-2500-2 HA7-2500-2 Yes
EHA7-2502-2 HA7-2502-2 Yes
EHA7-2505-5 HA7-2505-5 Yes
EHA7-2510-2 HA7-2510-2 Yes
EHA7-2512-2 HA7-2512-2 Yes
EHA7-2515-5 HA7-2515-5 Yes
EHA7-2520-2 HA7-2520-2 Yes
EHA7-2522-2 HA7-2522-2 Yes
EHA7-2525-5 HA7-2525-5 Yes
EHA7-2600-2 HA7-2600-2 Yes
EHA7-2602-2 HA7-2602-2 Yes
EHA7-2605-5 HA7-2605-5 Yes
EHA7-2620-2 HA7-2620-2 Yes
EHA7-2622-2 HA7-2622-2 Yes
EHA7-2625-5 HA7-2625-5 Yes
EL2003CH HA2-5002-5 Yes Greater Slew Rate/Reduced Icc
EL2003CJ HA7-5002-5 No Greater Slew Rate/Reduced lcc

* Primary pins are pin-to-pin; Secondary/optional pins are not




——Commercial Linear Product Cross Reference (continueq)——

PART NUMBER HARRIS DEVICE PIN-TO-PIN HARRIS ADVANTAGE/COMMENT
EL2003CN HA3-5002-5 No Greater Slew Rate/Reduced lcc
EL2003CPL HA9P5002-9 No Greater Slew Rate/Reduced Icc
EL2003H HA2-5002-2 Yes Greater Slew Rate/Reduced Icc
EL2003J HA7-5002-2 No Greater Slew Rate/Reduced Icc
EL2005CG HA2-5033-5 * Greater Bandwidth
EL2005G HA2-5033-2 . Greater Bandwidth
EL2020CJ HA7-5020-5 Yes Better Performance
EL2020CM HA9P5020-5 - Enhanced ACs and DCs/Lower Cost
EL2020CN HA3-5020-5 Yes Better Performance
EL2020J HA7-5020/883 Yes Enhanced ACs and DCs/Lower Cost
EL2020J/883B HA7-5020/883 Yes Better Performance
EL2030CJ HA7-5020-5 * Enhanced DCs/Lower Cost
EL2030CN HA3-5020-5 Yes Disable Feature
EL2030J/883B HA7-5020/883 * Enhanced DCs/Lower Cost
EL2033CJ HA7-5002-5 * Greater Slew Rate/Reduced Icc
EL2033CN HA3-5002-5 * Greater Slew Rate/Reduced Icc
EL2033J HA7-5002-2 * Greater Slew Rate/Reduced Icc
EL2039CJ HA1-2839-5 Yes Lower Cost
EL2039CN HA3-2839-5 Yes Lower Cost
EL2039J HA1-2839/883 Yes Enhanced ACs/Lower Power/Lower Cost
EL2039J/883 HA1-2839/883 Yes Lower Cost
EL2040CJ HA1-2840-5 Yes Lower Cost
EL2040CN HA3B2840-5 Yes Lower Cost
EL2040J HA1-2840/883 Yes Enhanced ACs/Lower Power/Lower Cost
EL2040J/883 HA1-2840/883 Yes Lower Cost
EL2041CG HA2-2541-5 Yes Enhanced ACs/Lower Power/Lower Cost
EL2041CJ HA1-2841-5 Yes Enhanced ACs/Lower Power/Lower Cost
EL2041G HA2-2841/883 Yes Enhanced ACs/Lower Power/Lower Cost
EL2041J HA1-2841/883 Yes Enhanced ACs/Lower Power/Lower Cost
EL2044CN HA3-2841-5 Yes Low Power
EL2044CN HA3-2841-5 *

EL2044CS HA9P2841-5 *
EL2070CN HFA1120IP * Better Performance
EL2070CS HFA1120iB * Better Performance
EL2070J/883B HFA1120MJ/883 * Better Performance
EL2071CN HFA1100IP * Better Performance
EL2071CS HFA1120IB * Better Performance
EL2071J/883B HFA1120MJ/883 * Better Performance
EL2072CN HFA1110IP Yes Better Performance
EL2072CS HFA11101B Yes Better Performance
EL2072./883B HFA1110MJ/883 Yes Better Performance
EL2073CN HFA3-0005-5 *
EL2073CS HFA9P0005-5 *
EL2073J/883B HFA7-0005/883 *
EL2074CN HFA3-0005-5 *
EL2074CS HFA9P0005-5 *
EL20744/883B HFA7-0005/883 *

* Primary pins are pin-to-pin; Secondary/optional pins are not

GENERAL
INFORMATION




—— Commercial Linear Product Cross Reference (continued)——

PART NUMBER HARRIS DEVICE PIN-TO-PIN HARRIS ADVANTAGE/COMMENT

EL2075CN HFA3-0002-5 v

EL2075CS HFA9P0002-5 *

EL2075J/883B HFA7-0002/883 *

EL2120CN HA3-5020-5 Yes Lower Power

EL2120CS HA9P5020-5 Yes Lower Power

EL2130CN HFA1100IP Yes Better Performance

EL2130CS HFA1100iB Yes Better Performance

EL2171CN HFA1100IP Yes Better Performance

EL2171CS HFA1100iB Yes Better Performance

EL21714/883B HFA11001J/883 Yes Better Performance

EL2190G HA2-5190-2 Yes

EL2190J HA1-5190-2 Yes

EL2195CG HA2-5195-5 Yes

EL2195CJ HA1-5195-5 Yes

EL400CN HFA1120IP * Better Performance

EL400CS HFA1120IB * Better Performance

EL400J/883B HFA1120MJ/883 > Better Performance

ELH0032CG HA2-2542-5 *

ELH0032G HA2-2542-2 *

ELHO0033CG HA2-5033-5 * Greater Bandwidth

ELH0033G HA2-5033-2 . Greater Bandwidth

HOS050 HA2-2542.-2 * Lower Cost

HOS050A HA2-2542-2 * Lower Cost

HOS050C HA2-2542-2 * Lower Cost

HOS-100AH HA2-5033-2 * Greater Bandwidth/Lower Cost

HOS-100SH HA2-5033-2 * Greater Bandwidth/Lower Cost

ICL7611ACPA ICL7611ACPA Yes

ICL7611ACTV ICL7611ACTV Yes

ICL7611AMTV ICL7611AMTV Yes

ICL7611BCPA ICL7611BCPA Yes

ICL7611BCTV ICL7611BCTV Yes

ICL7611BMTV ICL7611BMTV Yes

ICL7611DCPA ICL7611DCPA Yes

ICL7611DCSA ICL7611DCBA Yes

ICL7611DCTV ICL7611DCTV Yes

ICL7611DMTV ICL7611DMTV Yes

ICL7612ACPA ICL7612ACPA Yes

ICL7612ACTV ICL7612ACTV Yes

ICL7612AMTV ICL7612AMTV Yes

ICL7612BCPA ICL7612BCPA Yes

ICL7612BCTV ICL7612BCTV Yes

ICL7612BMTV ICL7612BMTV Yes

ICL7612DCPA ICL7612DCPA Yes

ICL7612DCSA ICL7612DCBA Yes

ICL7612DCTV ICL7612DCTV Yes

ICL7612DMTV ICL7612DMTV Yes

ICL7621ACPA ICL7621ACPA Yes

* Primary pins are pin-to-pin; Secondary/optional pins are not
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—— Commercial Linear Product Cross Reference (continuedsy——

PART NUMBER HARRIS DEVICE PIN-TO-PIN HARRIS ADVANTAGE/COMMENT
ICL7621ACTV ICL7621ACTV Yes
ICL7621AMTV ICL7621AMTV Yes
ICL7621BCPA ICL7621BCPA Yes
ICL7621BCTV ICL7621BCTV Yes
ICL7621BMTV ICL7621BMTV Yes
ICL7621DCPA ICL7621DCPA Yes
ICL7621DCSA ICL7621DCBA Yes
ICL7621DCTV ICL7621DCTV Yes
ICL7621DMTV ICL7621DMTV Yes
ICL7641CCPD ICL7641CCPD Yes
ICL7641ECPD ICL7641ECPD Yes
ICL7642CCJUD ICL7642CCJD Yes
ICL7642CCPD ICL7642CCPD Yes
ICL7642CMJD ICL7642CMJD Yes
ICL7642ECJD ICL7642ECJD Yes
ICL7642ECPD ICL7642ECPD Yes
ICL7642EMJD ICL7642EMJD Yes
ICL7650BCPA-1 ICL7650SCPA-1 Yes Reduced Vio/lbias
ICL7650BCPD ICL7650SCPD Yes Reduced Vio/Ibias
ICL7650BCTV-1 ICL7650SCTV-1 Yes Reduced Vio/lbias
ICM7242IPA ICM7242IPA Yes
ICM7555CD ICM7555CBA Yes
ICM7555CN ICM7555IPA Yes Wider Operating Voltage Range
ICM7555IN ICM75551PA Yes Wider Operating Voltage Range
ICM7555IPA ICM7555IPA Yes Wider Operating Voltage Range
ICM7555ITV ICM7555ITV Yes
ICM7555MTV ICM7555MTV Yes
ICM7556IPD ICM75561PD Yes Wider Operating Supply Range
ICM7556MJD ICM7556MJD Yes Wider Operating Supply Range
KF351N CA3140E ‘ Yes Reduced Ibias/lio
KS272ACN CA5260AE Yes Specified @ +5V Supply
KS272AIN CA5260AE Yes Specified @ +5V Supply
KS272CN CA5260E Yes Specified @ +5V Supply
KS272IN CA5260E Yes Specified @ +5V Supply
KS274CN CA5470E Yes Greater Bandwidth/Spec. @ +5V Supply
KS274IN CA5470E Yes Greater Bandwidth/Spec. @ +5V Supply
LF157H CA3130AT Yes Reduced Ibias
LF198AH HA1-2420-2 (CDIP) No Faster Acquisition
LF198H HA1-2420-2 (CDIP) No Faster Acquisition
LF351D CA3140M Yes Reduced Ibias/lio
LF351H CA3140T Yes Reduced Ibias/lio
LF351M CA3140M Yes Reduced Ibias/lio
LF351N CA3140E Yes Reduced Ibias/lio
LF351P CA3140E Yes Reduced Ibias/lio
LF353N CA3240E Yes Reduced Ibias/lio
LF353P CA3240E Yes Reduced Ibias/lio
LF357AH CA3130AT Yes Reduced Ibias

* Primary pins are pin-to-?in; Secondary/optional pins are not
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—— Commercial Linear Product Cross Reference (continueq) —

PART NUMBER HARRIS DEVICE PIN-TO-PIN HARRIS ADVANTAGE/COMMENT

LFa57H CA3130T Yes Reduced Ibias/lio

LF357M CA3130M Yes Reduced Ibias/lio

LF357N CA3130E Yes Reduced Ibias/lio

LF398AH HA1-2425-5 (CDIP) No Faster Acquisition

LF398AN HA3-2425-5 No Faster Acquisition

LF398H (CAN) HA1-2425-5 (CDIP) No Faster Acquisition

LF398N HA3-2425-5 No Faster Acquisition

LF400CH CA3100T * Similar ACs

LF411CD CA3140AM Yes Reduced Ibias/lio

LF411CH CA3140AT Yes Reduced Ibias/lio

LF411CN CA3140AE Yes Reduced Ibias/lio

LF411CP CA3140AE Yes Reduced Ibias/lio

LF411MH CA3140AT Yes Reduced Ibias/lio

LF412CD CA3240AE Yes Reduced Ibias/lio

LF412CN CA3140AE Yes Reduced Ibias/lio

LF412CP CA3240AE Yes Reduced Ibias/lio

LH0002CH HA2-5002-5 * Enhanced ACs/DCs/Monolithic

LHO002CN HA3-5002-5 No Enhanced ACs/DCs/Monolithic

LHO002H HA2-5002-2 * Enhanced ACs/DCs/Monolithic

LH0022CD CA3140AE (PDIP) No Greater Bandwidth/Slew Rate

LH0022CH CA3140AT Yes Greater Bandwidth/Slew Rate

LHO032ACG HA2-2542-S Yes Monolithic/Lower Cost

LHO0032AG HA2-2542-2 Yes Monolithic/Lower Cost

LH0032CG HA2-2542-5 Yes Monolithic/Lower Cost

LH0032G HA2-2542-2 Yes Monolithic/Lower Cost

LHO033ACG HA2-5033-5 * Greater Bandwidth/Monolithic/Lower Cost

LHO033AG HA2-5033-2 * Monolithic/Lower Cost

LH0033CG HA2-5033-5 > Greater Bandwidth/Monolithic/Lower Cost

LH0033CJ HA3-5033-5 * Monolithic/Lower Cost

LH0033G HA2-5033-2 - Monolithic/Lower Cost

LH0042CD CA3140E (PDIP) No Greater Bandwidth/Slew Rate

LH0042CH CA3140T Yes Greater Bandwidth/Slew Rate

LH4004CD HA1-5004-5 No Monolithic/Lower Cost

LH4004D HA1-5004-9 No Monolithic/Lower Cost

LH4161CH HA2-2544-5 No PDIP Substitute is HA3-2544C-5

LH4161CJ HA7-2544-5 No

LH4161H HA2-2544-2 No

LH4161J HA7-2544-2 No

LM143H HA2-2640-2 * Enhanced ACs

LM193H CA3290AT Yes MOSFET Input

LM2901N CA3290AE Yes MOSFET Input

LM2903N CA3290AE Yes MOSFET Input

LM293H CA3290AT Yes MOSFET Input

LM3045J CA3045F Yes

LM3046D CA3046M Yes

LM3046N CA3046E Yes

LM3080AN CA3080AE Yes

* Primary pins are pin-to-pin; Secondary/optional pins are not



—— Commercial Linear Product Cross Reference (continveq)y——

PART NUMBER HARRIS DEVICE PIN-TO-PIN HARRIS ADVANTAGE/COMMENT
LM3080N CA3080E Yes
LM3086J CA3086F Yes
LM3086M CA3086M Yes
LM3086N CA3086 Yes
LM3146M CA3146M Yes Enhanced "A" Version Offered
LM3146N CA3146E Yes Enhanced "A" Version Offered
LM3302N CA3290E/LM3302N Yes
LM343H HA2-2645-5 * Enhanced ACs
LM393H CA3290AT Yes MOSFET Input
LM393N CA3290AE Yes MOSFET Input
LM556CN ICM75561PD Yes CMOS/Reduced lcc
LM604ACM HA9P2406-5 No Enhanced ACs
LM604ACN HA3-2406-5 No Enhanced ACs
LM604AMJ HA1-2400-2 No Enhanced ACs
LM604CM HA9P2406-5 No Enhanced ACs
LM604CN HA3-2406-5 No Enhanced ACs
LM6118J HA7-5222-9 Yes Lower Vio
LM6161J HA7-2544-2 * Guaranteed Differential Phase/Gain
LM6164J HA1-5190-2 No Reduced Voltage Noise
LM6165J HA1-2540-2 No Enhanced Slew Rate/Avol
LM6218AH HA2-5222-9 No Lower Vio
LM6218AJ HA7-5222-9 Yes Lower Vio
LM6361N HA3-2544C-5 * Guaranteed Differential Phase/Gain
LM6364N HA1-5195-5 No Reduced Voltage Noise
LM6365N HA3-2540C-5 No Enhanced Slew Rate/Avol
LMC555CH ICM7555ITV Yes Reduced Icc/Wider Supply Range
LMC555CM ICM7555CBA Yes Reduced lcc/Wider Supply 7yRange
LMC555CN ICM7555IPA Yes Reduced Icc/Wider Supply Range
LMC668ACJ ICL7650SI1JD Yes Enhanced DCs
LMC668ACJ-8 ICL7650SIJA-1 Yes Enhanced DCs
LMC668ACN ICL7650SIPD Yes Enhanced DCs
LS204AT HA2-5102-2 Yes Reduced Noise Voltage
LS204CB HA3-5102-5 Yes Reduced Noise Voltage
LS204CM HA9P-5102-5 Yes Reduced Noise Voltage
LS204CT HA2-5102-5 Yes Reduced Noise Voltage
LS204T HA2-5102-2 Yes Reduced Noise Voltage
LS404CB HA3-5104-5 Yes Reduced Noise Voltage
LS404CM HA9P-5104-5 Reduced Noise Voltage
LS404M HA9P-5104-9 Reduced Noise Voltage
LS776CB CA3440AE Yes MOS Input
LS776T CA3440AT Yes MOS Input
LT1001CH HA2-5177-5 Yes Enhanced ACs/Reduced lcc
LT1001CJ8 HA7-5177-5 Yes Enhanced ACs/Reduced lcc
LT1001MH HA2-5177-2 Yes Enhanced ACs/Reduced Icc
LT1001MJ8 HA7-5177-2 Yes Enhanced ACs/Reduced Icc
LT1014ACJ HA1-5134A-5 Yes Reduced Vio/Enhanced ACs
LT1014ACJ HAS52341J Yes Lower Cost, Better ACs

* Primary pins are pin-to-pin; Secondary/optional pins are not
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—— Commercial Linear Product Cross Reference (continueq)——

PART NUMBER HARRIS DEVICE PIN-TO-PIN HARRIS ADVANTAGE/COMMENT
LT1014AMJ HA1-5134A-2 Yes Reduced Vio/Enhanced ACs
LT1014CJ HA1-5134-5 Yes Reduced Vio/Enhanced ACs
LT1014CN HA52341P Yes Lower Cost, Better ACs
LT1014DN HA5234IP Yes Lower Cost, Better ACs
LT1014MJ HA1-5134-2 Yes Reduced Vio/Enhanced ACs
LT1022CH HA2-5160-5 * Greater Bandwidth/Slew Rate
LT1022MH HA2-5160-2 - Greater Bandwidth/Slew Rate
LT1037ACH HA2-5137A-5 Yes Enhanced ACs/Reduced icc
LT1037ACJ8 HA7-5137A-5 Yes Enhanced ACs/Reduced Icc
LT1037AMH HA2-5137A-2 Yes Enhanced ACs/Reduced Icc
LT1037AMJ8 HA7-5137A-2 Yes Enhanced ACs/Reduced icc
LT1037CH HA2-5137-5 Yes Enhanced ACs/Reduced Icc
LT1037CJ8 HA7-5137-5 Yes Enhanced ACs/Reduced Icc
LT1037MH HA2-5137-2 Yes Enhanced ACs/Reduced icc
LT1037MJ8 HA7-5137-2 Yes Enhanced ACs/Reduced Icc
LT1126ACN8 HA3-5222-5 Yes
LT1126AMJ8 HA7-5222/883 Yes
LT1126CJ8 HA7-5222-5 Yes
LT1126CN8 HA3-5222-5 Yes
LT1126MJ8 HA7-5222/883 Yes
LT1190CJ8 HFA7-0005-5 * Much Wider Bandwidth
LT1190CN8 HFA3-0005-5 o Much Wider Bandwidth
LT1190CS8 HFA9P0005-5 * Much Wider Bandwidth
LT1190MJ8 HFA7-0005/883 * Much Wider Bandwidth
LT1191CJ8 HFA7-0005-5 * Much Wider Bandwidth
LT1191CN8 HFA3-0005-5 * Much Wider Bandwidth
LT1191CS8 HFA9P0005-5 - Much Wider Bandwidth
LT1191MJ8 HFA7-0005/883 * Much Wider Bandwidth
LT1192CJ8 HFA7-0002-5 * For Gains >10
LT1192CN8 HFA3-0002-5 * For Gains >10
LT1192CS8 HFA9P0002-5 . For Gains >10
LT1192MJ8 HFA7-0002/883 * For Gains >10
LT1220CN8 HA3-2841-5 Yes
LT1221CN8 HA3-2841-5 Yes
LT1221MJ8 HA7-2841/883 Yes
LT1222CJ8 HA7-2840-5 *
LT1222CN8 HA3-2840-5 *
LT1222MJ8 HA7-2840/883 v
LT1223CJ8 HA7-5020-5 Yes Better Video Specifications
LT1223CJ8 HA7-5020-5 Yes Enhanced ACs and Video Performance
LT1223CN8 HA3-5020-5 Yes Better Video Specifications
LT1223CN8 HA3-5020-5 Yes Enhanced ACs and Video Performance
LT1223CS8 HA9P5020-5 Yes Enhanced ACs and Video Performance
LT1223CS8 HA9P5020-5 Yes Better Video Specifications
LT1223MJ8 HA7-5020/883 Yes Better Video Specifications
LT1223MJ8 HA7-5020/883 Yes Enhanced ACs and Video Performance
LT1224CN8 HA3-2841-5 Yes Better Video Specifications

* Primary pins are pin-to-pin; Secondary/optional pins are not
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—— Commercial Linear Product Cross Reference (continued) ——

PART NUMBER HARRIS DEVICE PIN-TO-PIN HARRIS ADVANTAGE/COMMENT
LT1224CS8 HA9P2841-5 Yes Better Video Specﬁcations
LT1224MJ8 HA7-2841/883 Yes Better Video Specifications
LT1225CN8 HA3-2841-5 Yes For Gains > 5
LT1225CS8 HA9P2841-5 Yes For Gains > 5
LT1225MJ8 HA7-2841/883 Yes For Gains > 5
LT1226CJ8 HA7-2840-5 * For Gains > 25
LT1226CN8 HA3-2840-5 * For Gains > 25
LT1226CS8 HA9P2840-5 * For Gains > 25
LT1226MJ8 HA7-2840/883 * For Gains > 25
LT1227CN8 HA3-5020-5 Yes Lower Cost
LT1227CS8 HA9P5020-5 Yes Lower Cost
LT1227MJ8 HA7-5020/883 Yes Lower Cost
LTC1050ACH ICL76508ITV-1 * Reduced Ibias/lio
LTC1050ACN8 ICL7650SIPA-1 * Reduced Ibias/lio
LTC1050AMH ICL7650SMTV-1 * Reduced Ibias/lio
LTC1050CH ICL7650SITV-1 > Reduced Ibias/lio/Greater Avol
LTC1050CN8 ICL7650SIPA-1 v Reduced Ibias/lio/Greater Avol
LTC1050CP ICL7650SIPA-1 * Reduced Ibias/lio
LTC1050MH ICL7650SMTV-1 * Reduced Ibias/lio/Greater Avol
MAX460I1GC HA2-5033-5 * Greater Bandwidth
MAX460MGC HA2-5033-2 * Greater Bandwidth
MAX9685CJE HFA1-0003L-5 Yes Better Performance
MAX9685CPE HFA3-0003L-5 Yes Better Performance
MAX9685CSE HFA9P0003L-5 Yes
MAX9685CTW HFA2-0003L-5 Yes Better Performance
MAX9690CJA HFA1-0003L-5 Yes Better Performance
MAX9690CPA HFA3-0003-5 Yes Better Performance
MAX9690CSA HFA9P0003-5 Yes
MC1776CD ICL7611DCBA Yes Lower Power Drain
MC1776CG ICL7611BCTV Yes Lower Power Drain
MC1776CP1 ICL7611BCPA Yes Lower Power Drain
MC1776G ICL7611BMTV Yes Lower Power Drain
MC3302N CA3290E Yes MOSFET Input
MC3303D CA5470M Yes MOS Input/Enhanced ACs
MC3303N CA5470E Yes FEMOS Input/Enhanced ACs
MC33071P CA3140AE Yes Reduced Ibias/lio
MC33072P CA3240AE Yes Reduced Ibias/lio
MC3346D CA3046M Yes Full - 55 to 125 Degrees C Operation
MC3346P CA3046E Yes Full -55 to 125 Degrees C Operation
MC34001BG CA3140AT Yes Reduced Ibias/lio
MC34001BP CA3140AE Yes Reduced Ibias/lio
MC34001G CA3140T Yes Reduced Ibias/lio
MC34001P CA3140E Yes Reduced Ibias/lio
MC34002BG CA3240AT Yes Reduced Ibias/lio
MC34002BP CA3240AE Yes Reduced Ibias/lio
MC34002G CA3240T Yes Reduced Ibias/lio
MC34002P CA3240E Yes Reduced Ibias/lio

* Primary pins are pin-to-pin; Secondary/optional pins are not
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—— Commercial Linear Product Cross Reference (continueds) ——

PART NUMBER HARRIS DEVICE PIN-TO-PIN HARRIS ADVANTAGE/COMMENT
MC3403D "CA5470M Yes MOS InpuvEnhanced ACs
MC3403N CA5470E Yes MOS Input/Enhanced ACs
MC34071P CA3140AE Yes Reduced Ibias/lio
MC34072P CA3240AE Yes Reduced Ibias/lio
MC3456L ICM7556MJD Yes CMOS/Reduced Icc
MC3456P ICM75561PD Yes CMOS/Reduced Icc
MC3556L ICM7556MJD Yes CMOS/Reduced Icc
MC668ACN-8 ICL7650SCPA-1 Yes Enhanced DCs
NE5230N CA5160AE No MOS Input
NE5517AN CA3280AE No Reduced Vio
NE5517D CA3280M No Reduced Vio
NES517N CA3280E No Reduced Vio
NES532AFE HA7-5102-5 Yes Enhanced DCs/Reduced Icc
NES532AN HA3-5102-5 Yes Enhanced DCs/Reduced Icc
NES5532FE HA7-5102-5 Yes Enhanced DCs/Reduced Icc
NES5532N HA3-5102-5 Yes Enhanced DCs/Reduced lcc
NES5S534AFE HA7-5101-5 * Enhanced DCs
NE5534AN HA3-5101-5 * Enhanced DCs
NES534FE HA7-5101-5 * Enhanced DCs
NE5534N HA3-5101-5 * Enhanced DCs
NES5539D HA9P-2539-5 * Specified @ +/- 15V Supplies
NES539F HA1-2839-5 * Specified @ +/- 15V Supplies
NE5539N HA3-2839-5 * Specified @ +/- 15V Supplies
NE556N ICM75561PD Yes CMOS/Reduced Icc
NE556-1N ICM75561PD Yes CMOS/Reduced Icc
OP11AY HA1-5134-2 Yes Enhanced ACs
OP11EY HA1-5134-5 Enhanced ACs
OP11FY HA1-5104-5 Yes Enhanced ACs
OP160GP HA3-5020-9 Yes
OP160GS HA9P5020-5 Yes
OP215GZ CA3240AE (PDIP) Yes
OP220CJ HA2-5142-2 Yes Enhanced ACs
0OP220CZ HA7-5142-2 Yes Enhanced ACs
OP220GJ HA2-5142-5 Yes Enhanced ACs
0OP220GZ HA7-5142-5 Yes Enhanced ACs
OP271AZ HA7-5102-2 Yes Lower Voltage Noise/Greater Bandwidth
OP271EZ HA7-5102-5 Yes Lower Voltage Noise/Greater Bandwidth
OP271FZ HA7-5102-5 Yes Lower Voltage Noise/Greater Bandwidth
OP271GP HA3-5102-5 Yes Lower Voltage Noise/Greater Bandwidth
OP271GS HA9P-5102-9 Yes Lower Voltage Noise/Greater Bandwidth
OP27AH HA2-5127A-2 Yes Enhanced ACs/Reduced Icc
OP27AJ HA2-5127A-2 Yes Enhanced ACs/Reduced lcc
OP27AJ8 HA7-5127A-2 Yes Enhanced ACs/Reduced Icc
OP27AZ HA7-5127A-2 Yes Enhanced ACs/Reduced Icc
OP27CH HA2-5127-2 Yes Enhanced ACs/Reduced lcc
OP27CJ HA2-5127-2 Yes Enhanced ACs/Reduced Icc
OP27CJ8 HA7-5127-2 Yes Enhanced ACs/Reduced icc

* Primary pins are pin-to-pin; Secondary/optional pins are not
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—— Commercial Linear Product Cross Reference (continued) ——

PART NUMBER HARRIS DEVICE PIN-TO-PIN HARRIS ADVANTAGE/COMMENT
OP27CZ HA7-5127-2 Yes Enhanced ACs/Reduced lcc
OP27EH HA2-5127A-5 Yes Enhanced ACs/Reduced Icc
OP27EJ HA2-5127A-5 Yes Enhanced ACs/Reduced lcc
OP27EJ8 HA7-5127A-5 Yes Enhanced ACs/Reduced lcc
OP27EZ HA7-5127A-5 Yes Enhanced ACs/Reduced Icc
OP27GH HA2-5127-5 Yes Enhanced ACs/Reduced Icc
OP27GJ HA2-5127-5 Yes Enhanced ACs/Reduced lcc
OP27GJ8 HA7-5127-5 Yes Enhanced ACs/Reduced Icc
OoP27GZ HA7-5127-5 Yes Enhanced ACs/Reduced Icc
OP37AH HA2-5137A-2 Yes Enhanced ACs/Reduced Icc
OP37AJ HA2-5137A-2 Yes Enhanced ACs/Reduced Icc
OP37AJ8 HA7-5137A-2 Yes Enhanced ACs/Reduced lcc
OP37AZ HA7-5137A-2 Yes Enhanced ACs/Reduced lcc
OP37CH HA2-5137-2 Yes Enhanced ACs/Reduced Icc
OP37CJ HA2-5137-2 Yes Enhanced ACs/Reduced Icc
OP37CJ8 HA7-5137-2 Yes Enhanced ACs/Reduced Icc
OP37CZ HA7-5137-2 Yes Enhanced ACs/Reduced lcc
OP37EH HA2-5137A-5 Yes Enhanced ACs/Reduced Icc
OP37EJ HA2-5137A-5 Yes Enhanced ACs/Reduced Icc
OP37EJ8 HA7-5137A-5 Yes Enhanced ACs/Reduced Icc
OP37EZ HA7-5137A-5 Yes Enhanced ACs/Reduced lcc
OP37GH HA2-5137-5 Yes Enhanced ACs/Reduced Icc
OP37GJ HA2-5137-5 Yes Enhanced ACs/Reduced Icc
OP37GJ8 HA7-5137-5 Yes Enhanced ACs/Reduced Icc
OP37GZ HA7-5137-5 Yes Enhanced ACs/Reduced lcc
OP400AY HA1-5134A-2 Yes
OP400EY HA1-5134A-5 Yes
OP400EY HA52341J Yes Lower Cost, Better ACs
OP400FY HA1-5134-5 Yes
OP400FY HA52341J Yes Lower Cost, Better ACs
OP400GP HA5234IP Yes Lower Cost, Better ACs
OP400GS HA52341B Yes Lower Cost, Better ACs
OP400HP HA52341P Yes Lower Cost, Better ACs
OP400HS HA5234I1B Yes Lower Cost, Better ACs
OP41EJ CA3193AT Yes Reduced Vio/Noise Voltage
OP41FJ CA3193T Yes Reduced Vio/Noise Voltage
OP41GP CA3193E Yes Reduced Vio/Noise Voltage
OP420BY HA1-5144-2 Yes Enhanced ACs
OP420CY HA1-5144-2 Yes Enhanced ACs
OP420HY HA1-5144-5 Yes Enhanced ACs
OP470AY HA1-5104-2 Yes
OP470EY HA1-5104-5 Yes
OP470FY HA1-5104-5 Yes
OP470GP HA3-5104-5 Yes
OP470GS HA9P5104-5 Yes
OP47AD HA7-5147A-2 Yes Greater Bandwidth/Min Acl=10
OP47AT HA2-5147A-2 Yes Greater Bandwidth/Min Acl=10

* Primary pins are pin-to-pin; Secondary/optional pins are not
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—— Commercial Linear Product Cross Reference (continuedsy ——

PART NUMBER HARRIS DEVICE PIN-TO-PIN HARRIS ADVANTAGE/COMMENT

" OP47CD HA7-5147-2 Yes Greater Banawidth/Min Acl=10

OP47CT HA2-5147-2 Yes Greater Bandwidth/Min Acl=10

OP47EN HA7-5147A-5 (CDIP) Yes Greater Bandwidth/Min Acl=10

OP47GN HA7-5147-5 (CDIP) Yes Greater Bandwidth/Min Acl=10

OP62AJ HA2-5221-9 * Greater Slew Rate

OP62AZ HA7-5221-9 * Greater Slew Rate

OP62EJ HA2-5221-9 - Greater Slew Rate

OP62EZ HA7-5221-9 * Greater Slew Rate

OP62FJ HA2-5221-9 * Greater Slew Rate

OP62FZ HA7-5221-9 * Greater Slew Rate

OP63AJ HA2-5221-9 * Reduced Vio

OP63AZ HA7-5221-9 * Reduced Vio

OP63EJ HA2-5221-9 * Reduced Vio

OP63EZ HA7-5221-9 * Reduced Vio

OP63FJ HA2-5221-9 * Reduced Vio

OP63FZ HA7-5221-9 * Reduced Vio

OP64AJ HA2-5221-9 * Reduced Vio

OP64AZ HA7-5221-9 * Reduced Vio

OP64EJ HA2-5221-9 * Reduced Vio

OP64EZ HA7-5221-9 * Reduced Vio

OP64FJ HA2-5221-9 * Reduced Vio

OP64FZ HA7-5221-9 - Reduced Vio

OP65AJ HA2-2548-9 * Lower Vio/Guaranteed Ts

OP65AZ HA7-2548-9 * Lower Vio/Guaranteed Ts

OP65EJ HA2-2548-9 * Lower Vio/Guaranteed Ts

OP65EZ HA7-2548-9 * Lower Vio/Guaranteed Ts

OP65FJ HA2-2548-9 * Lower Vio/Guaranteed Ts

OP65FZ HA7-2548-9 * Lower Vio/Guaranteed Ts

OP65GP CA3450E No Greater Bandwidth /Slew Rate

OP77BJ HA2-5177-2 Yes Greater Bandwidth/Reduced Icc

OP77BZ HA7-5177-2 Yes Greater Bandwidth/Reduced Icc

OP77FJ HA2-5177-5 Yes Greater Bandwidth/Reduced Icc

OP77FZ HA7-5177-5 Yes Greater Bandwidth/Reduced Icc

OP80FJ CA5420AT * Single Supply Operation

OP80GJ CA5420T * Single Supply Operation

OP80GP CA5420E * Single Supply Operation

OPA121KP CA3140AE * MOS Input/Enhanced ACs

OPA2111KM HA2-5102-5 Yes Greater Bandwidth

OPA2111KP HA3-5102-5 Yes Greater Bandwidth

OPA27AJ HA2-5127A-2 Yes Enhanced ACs/Reduced Icc

OPA27AZ HA7-5127A-2 Yes Enhanced ACs/Reduced Icc

OPA27CJ HA2-5127-2 Yes Enhanced ACs/Reduced icc

OPA27CZ HA7-5127-2 Yes Enhanced ACs/Reduced Icc

OPA27EJ HA2-5127A-5 Yes Enhanced ACs/Reduced lcc

OPA27EZ HA7-5127A-5 Yes Enhanced ACs/Reduced Icc

OPA27GJ HA2-5127-5 Yes Enhanced ACs/Reduced lcc

OPA27GZ HA7-5127-5 Yes Enhanced ACs/Reduced icc

* Primary pins are pin-to-pin; Secondary/optional pins are not
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——Commercial Linear Product Cross Reference (continued) ——

PART NUMBER HARRIS DEVICE PIN-TO-PIN HARRIS ADVANTAGE/COMMENT

T OPAG7AJ HA2-5137A-2 Yes Enhanced ACs/Reduced Icc

OPA37AZ HA7-5137A-2 Yes Enhanced ACs/Reduced Icc

OPA37CJ HA2-5137-2 Yes Enhanced ACs/Reduced lcc

OPA37CZ HA7-5137-2 Yes Enhanced ACs/Reduced Icc

OPA37EJ HA2-5137A-5 Yes Enhanced ACs/Reduced Icc

OPA37EZ HA7-5137A-5 Yes Enhanced ACs/Reduced lcc '

OPA37GJ HA2-5137-5 Yes Enhanced ACs/Reduced Icc

OPA37GZ HA7-5137-5 Yes Enhanced ACs/Reduced lcc

OPA404AG HA1-5114-5 Yes Lower Voltage Noise/Enhanced ACs

OPA404BG HA1-5114-5 Yes Lower Voltage Noise/Enhanced ACs

OPA404KP HA3-5114-5 Yes Lower Voitage Noise/Enhanced ACs

OPA404KU HA9P-5114-5 Yes Lower Voltage Noise/Enhanced ACs

OPA404SG HA1-5114-2 Yes Lower Voltage Noise/Enhanced ACs

OPA445AP HA7-2645-5 Yes

OPA445BM HA2-2640-2 Yes

OPA4455M HA2-2640-2 Yes

OPA620KG HFA7-0005-5 * Enhanced ACs

OPAG620KP HFA3-0005-5 . Enhanced ACs

OPA620LG HFA7-0005-5 * Enhanced ACs

OPA620SG HFA7-0005-9 * Enhanced ACs

OPA621KG HFA7-0002-5 * Lower Voltage Noise/Temco

OPA621KP HFA3-0002-5 * Lower Voltage Noise/Temco

OPA621LG HFA7-0002-5 * Lower Voltage Noise/Temco

OPA621SG HFA7-0002-9 * Lower Voltage Noise/Temco

OPAG633AH HA2-5033-2 Yes

OPAB33KP HA3-5033-5 Yes

OPA633SH HA2-5033-5 Yes

OP-15CH CA3140AT Yes Reduced Ibias/lio

OP-15GN8 CA3140AE Yes Reduced Ibias/lio

RC3403AN CA5470E Yes MOS Input/Enhanced ACs

RC4741D HA1-4741-2 Yes Guaranteed ACs

RC4741M HA9P-4741-5 Yes Guaranteed ACs

RC5532AN HA3-5102-5 Yes Enhanced DCs/Reduced icc

RC5532N HA3-5102-5 Yes Enhanced DCs/Reduced Icc

RC5534AN HA3-5101-5 * Enhanced DCs/Reduced icc

RC5534N HA3-5101-5 * Enhanced DCs/Reduced Icc

RM5334T HA2-5101-2 * Reduced Icc

RM5532AD HA7-5102-2 Yes Reduced Icc

RM5532AT HA2-5102-2 Yes Reduced Icc

RM5532D HA7-5102-2 Yes Reduced Icc

RM5532T HA2-5102-2 Yes Reduced Icc

RM5534AD HA7-5101-2 * Reduced Icc

RM5534AT HA2-5101-2 - Reduced Icc

RM5534D HA7-5101-2 * Reduced Icc

SA5230N CA5160AE No MOS Input

SA556N ICM75561PD Yes CMOS/Reduced Icc

SA556-1N ICM7556IPD Yes CMOS/Reduced Icc

* Primary pins are pin-to-pin; Secondary/optional pins are not
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—— Commercial Linear Product Cross Reference (continuesy——

PART NUMBER HARRIS DEVICE PIN-TO-PIN HARRIS ADVANTAGE/COMMENT
SE5532AFE HA7-5102-2 Yes Reduced lcc
SE5532FE HA7-5102-2 Yes Reduced lcc
SES5534AFE HA7-5101-2 . Reduced Ibias/lio
SE5534FE HA7-5101-2 * Reduced Ibias/lio
SE5539F HA1-2539-2 * Specified @ +/- 15V Supplies
SE556F ICM7556MJD Yes CMOS/Reduced Icc
SE556-1CN ICM7556MJD Yes CMOS/Reduced Icc
SE556-1F ICM7556MJD Yes CMOS/Reduced Icc
SG1536T HA2-2640-2 * Reduced Vio/Enhanced ACs
SG1536Y HA7-2640-2 * Reduced Vio/Enhanced ACs
SG3045J CA3045F Yes
SG3049T CA3049T Yes Greater Bandwidth/Reduced Noise
SG3083 CA3083 Yes
SG3183D CA3183M Yes Identical Specs @ 25 degrees C
SG3183N CA3183E Yes Identical Specs @ 25 degrees C
SHC5320KH HA1-5320-5 Yes
SHC5320SH HA1-5320-2 Yes
SHC85 HA1-2425-5 No Enhanced ACs
SHC85ET HA1-2420-2 No Enhanced ACs
SHM-20C HA1-5320-56 Yes Guaranteed Acquisition Time
SHM-20M HA1-5320-2 Yes Guaranteed Acquisition Time
SHM-IC-1 HA1-2425-5 Yes Almost Identical
SHM-IC-1M HA1-2420-2 Yes Almost Identical
SL3045C-DG CA3045F Yes
SL3046C-DP CA3046E Yes
SL3127C-DC CA3127F Yes SOIC Version Available
SL3127C-DP CA3127E Yes
SL3145C-DC CA3045F Yes Greater Breakdown Voltages
SL3145C-DP CA3046E Yes Greater Breakdown Voltages
SL3227-DP CA3227E Yes Greater Breakdown Voltages
SL3227-MP CA3227M Yes Greater Breakdown Voltages
SL3245-DP CA3246E Yes Programmable Biasing Current
SL3245-MP CA3246M Yes Faster Acquisition/Lower Droop
SL6310C-DP CA3094E No Faster Acquisition/Lower Droop
SMP10AY HA1-2420-2 * Faster Acquisition/Lower Droop
SMP10BY HA1-2420-2 * Faster Acquisition/Lower Droop
SMP10EY HA1-2425-5 * Faster Acquisition/Lower Droop
SMP10FY HA1-2425-5 * Faster Acquisition/Lower Droop
SMP11AY HA1-2420-2 * Faster Acquisition/Lower Droop
SMP11BY HA1-2420-2 * Faster Acquisition/Lower Droop
SMP11EY HA1-2425-5 * *
SMP11FY HA1-2425-5 * *
SP1-2541-2 HA1-2541-2 Yes
SP1-2541-5 HA1-2541-5 Yes
SP1-2542-2 HA1-2542-2 Yes
SP1-2542-5 HA1-2542-5 Yes
SP1-5330-2 HA1-5330-2 Yes

* Primary pins are pin-to-pin; Secondary/optional pins are not




—— Commercial Linear Product Cross Reference (continved) —

PART NUMBER HARRIS DEVICE PIN-TO-PIN HARRIS ADVANTAGE/COMMENT
"SP1-53305 HA1-5330-5 Yes
SP2-2500-2 HA2-2500-2 Yes
SP2-2502-2 HA2-2502-2 Yes
SP2-2505-5 HA2-2505-5 Yes
SP2-2510-2 HA2-2510-2 Yes
SP2-2512-2 HA2-2512-2 Yes
SP2-2515-5 HA2-2515-5 Yes
SP2-2520-2 HA2-2520-2 Yes Substitute HA2-2529-2
SP2-2522-2 HA2-2522-2 Yes Substitute HA2-2529-2
SP2-2525-5 HA2-2525-5 Yes Substitute HA2-2529-5
SP2-2541-2 HA2-2541-2 Yes
SP2-2541-5 HA2-2541-5 Yes
SP2-2542-2 HA2-2542-2 Yes =
SP2-2542-5 HA2-2542-5 Yes < 2
SP2-2600-2 HA2-2600-2 Yes £g
SP2-2602-2 HA2-2602-2 Yes ik
SP2-2605-5 HA2-2605-5 Yes Oy
SP2-2620-2 HA2-2620-2 Yes
SP2-2622-2 HA2-2622-2 Yes
SP2-2625-5 HA2-2625-5 Yes
SP3-2505-5 HA3-2505-5 Yes
SP3-2515-5 HA3-2515-5 Yes
SP3-2525-5 HA3-2525-5 Yes Substitute HA3-2529-5
SP3-2542-5 HA3B2842-5 Yes
SP3-2605-5 HA3-2605-5 Yes
SP3-2625-5 HA3-2625-5 Yes
SP7-2500-2 HA7-2500-2 Yes
SP7-2502-2 HA7-2502-2 Yes
SP7-2505-5 HA7-2505-5 Yes
SP7-2510-2 HA7-2510-2 Yes
SP7-2512-2 HA7-2512-2 Yes
SP7-2515-5 HA7-2515-5 Yes
SP7-2520-2 HA7-2520-2 Yes Substitute HA7-2529-2
SP7-2522-2 HA7-2522-2 Yes Substitute HA7-2529-2
SP7-2525-5 HA7-2525-5 Yes Substitute HA7-2529-5
SP7-2600-2 HA7-2600-2 Yes
SP7-2602-2 HA7-2602-2 Yes
SP7-2605-5 HA7-2605-5 Yes
SP7-2620-2 HA7-2620-2 Yes
SP7-2622-2 HA7-2622-2 Yes
SP7-2625-5 HA7-2625-5 Yes
TA75393P CA3290AE/CA3290E Yes Reduced Ibias/lio/icc
TA75557F HA9P5102-9 No Greater Bandwidth/Reduced Vnoise
TA75557P HA3-5102-5 Yes Greater Bandwidth/Reduced Vnoise
TA75559F HA9P5112-9 No Greater Bandwidth/Reduced Vnoise
TA75559P HA3-5112-5 Yes Greater Bandwidth/Reduced Vnoise
TCA520BN CA5130AE . MOS Input/Enhanced ACs

* Primary pins are pin-to-pin; Secondary/optional pins are not
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—— Commercial Linear Product Cross Reference (continued) ——

PART NUMBER HARRIS DEVICE PIN-TO-PIN HARRIS ADVANTAGE/COMMENT
TTCA5207D CA5130M g MOS InpuVEnhanced ACs
TCA971 CA3146AE/CA3046E Yes Greater Vcbo With CA3146
TCA971G CA3146AM/CA3046M Yes Greater Vcbo With CA3146
TCA991 CA3146E/CA3046E Yes Greater Vcbo With CA3146
TCA991G CA3146M/CA3046M Yes Greater Vcbo With CA3146
TD62507F CA3183AM No Alt. Product Is CA3083
TD62507P CA3183AE No Alt. Product Is CA3083
TDB2046DP CA3046E Yes Full -55 to 125 Degrees C Operation
TDB2046FP CA3046M Yes Full -55 to 125 Degrees C Operation
TLC251ACP CA3440AE *
TLC251CP CA3440E *
TLC252ACD CA5260AM Yes Specified @ +5V Supply
TLC252ACP CA5260AE Yes Specified @ +5V Supply
TLC252CD CA5260M Yes Specified @ +5V Supply
TLC252CP CA5260E Yes Specified @ +5V Supply
TLC254CD CA5470M Yes Specified @ +5V Supply
TLC254CN CA5470E Yes Specified @ +5V Supply
TLC272ACD CA5260AM Yes Greater Vout Range/Reduced lcc
TLC272ACP CA5260AE Yes Greater Vout Range/Reduced Icc
TLC272AID CA5260AM Yes Greater Vout Range/Reduced Icc
TLC272AIP CA5260AE Yes Greater Vout Range/Reduced lcc
TLC272CD CA5260M Yes Greater Vout Range/Reduced Icc
TLC272CP CA5260E Yes Greater Vout Range/Reduced lcc
TLC272ID CA5260M Yes Greater Vout Range/Reduced Icc
TLC272IP CA5260E Yes Greater Vout Range/Reduced Icc
TLC272MJG CA5260E (PDIP) Yes Greater Vout Range/Reduced Icc
TLC274CD CA5470M Yes Greater Vout/Bandwidth/Slew Rate
TLC274CN CA5470E Yes Greater Vout/Bandwidth/Slew Rate
TLC274I1D CA5470M Yes Greater Vout/Bandwidth/Slew Rate
TLC274IN CAS5470E Yes Greater Vout/Bandwidth/Slew Rate
TLC274MJ CA5470E (PDIP) Yes Greater Vout/Bandwidth/Slew Rate
TLC27M2ACD CA5260AM Yes Greater Vout/Bandwidth/Slew Rate
TLC27M2ACP CA5260AE Yes Greater Vout/Bandwidth/Slew Rate
TLC27M2AID CA5260AM Yes Greater Vout/Bandwidth/Slew Rate
TLC27M2AIP CA5260AE Yes Greater Vout/Bandwidth/Slew Rate
TLC27M2CD CA5260M Yes Greater Vout/Bandwidth/Slew Rate
TLC27M2CP CA5260E Yes Greater Vout/Bandwidth/Slew Rate
TLC27M2ID CA5260M Yes Greater Vout/Bandwidth/Slew Rate
TLC27M2IP CA5260E Yes Greater Vout/Bandwidth/Slew Rate
TLC27M2MJG CA5260E (PDIP) Yes Greater Vout/Bandwidth/Slew Rate
TLC555CD ICM7555CBA Yes Reduced lcc
TLC555IP ICM75551PA Yes Reduced lcc
TLC556CN ICM75561PD Yes Reduced lcc
TLC556IN ICM75561PD Yes Reduced lcc
TLC556MJ ICM7556MJD Yes Reduced lcc
TP1321 HA-5195 Yes
TP1322 HA-2520 Yes

* Primary pins are pin-to-pin; Secondary/optional pins are not
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——Commercial Linear Product Cross Reference (continued) ——

PART NUMBER HARRIS DEVICE PIN-TO-PIN HARRIS ADVANTAGE/COMMENT
TP1326 HA-2600 Yes
TP1332 HA-2645 Yes
TP1339 HA-2620 No
TP1341 HA-2840 Yes
TP1342 HA-2839 Yes
TP1344 HA-5160 Yes
TP1345 HA-5162 Yes
TP4856 HA1-2420/25 Yes Guaranteed Acquisition Time
TP4866 HA1-5320 Yes Guaranteed Acquisition Time
TSC7650ACPA ICL7650SCPA-1 Yes Reduced Tempco/Voltage Noise
TSC7650ACPD ICL7650SCPD Yes Reduced Tempco/Voltage Noise
TSC7650AIJA ICL7650SIJA-1 Yes Reduced Tempco/Voltage Noise
TSC7650A1UD ICL7650SIJD Yes Reduced Tempco/Voltage Noise
UCOPO1CN CA3140AE Yes MOSFET Input
UCOPO1GJ CAB140AE (PDIP) Yes MOSFET Input
ULN2046A-1 CA3146E Yes Full -40 to 85 Degree C Operation
ULN2046L-1 CA3146M Yes
ULN2083A CA3083 Yes Full -55 to 125 Degree C Operation
ULN2083A-1 CA3183E Yes Full -40 to 85 Degree C Operation
ULN2083L CA3083M Yes Full -55 to 125 Degree C Operation
ULN2086A CA3086 Yes Full -55 to 125 Degree C Operation
uPA103G HFA30468 Yes Lower Cost
uPC357C CA3130E Yes Reduced Ibias
uPC4741C HA3-4741-5 Yes Guaranteed Specs Over Temp
uPC4741G2 HA9P4741-5 * Guaranteed Specs Over Temp
uPD5555C ICM7555CPA Yes Reduced Icc
uPD5556C ICM7556CPD Yes Reduced Icc
XR-13600AP CA3280AE No Reduced Vio/Enhanced ACs
XR-13600CP CA3280E No Reduced Vio/Enhanced ACs
XR-2242CP ICM7242IPA Yes Greatly Reduced Icc
XR-3403CP CA5470E Yes MOS Input/Enhanced ACs
XR-4739CN HA7-5102-5 No Enhanced ACs/DCs
XR-4739CP HA3-5102-5 No Enhanced ACs/DCs
XR-4741CN HA1-4741-5 Yes Guaranteed Channel Separation
XR-4741CP HA3-4741-5 Yes Guaranteed Channel Separation
XR-4741M HA1-4741-2 Yes Guaranteed Channel Separation
XR-5532AN HA7-5102-5 Yes Reduced Vio/lbias
XR-5532AP HA3-5102-5 Yes Reduced Vio/lbias
XR-5532N HA7-5102-5 Yes Reduced Vio/lbias
XR-5532P HA3-5102-5 Yes Reduced Vio/lbias
XR-5534ACN HA7-5101-5 * Greater Avol/Reduced Vio
XR-5534ACP HA3-5101-5 * Greater Avol/Reduced Vio
XR-5534AM HA7-5101-2 * Greater Avol
XR-5534CN HA7-5101-5 * Greater Avol/Reduced Vio
XR-5534CP HA3-5101-5 * Greater Avol/Reduced Vio
XR-5534M HA7-5101-2 * Greater Avol
XR-8038CN ICL8038CCJD Yes

* Primary pins are pin-to-pin; Secondary/optional pins are not
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—— Commercial Linear Product Cross Reference (continved)y——

PART NUMBER HARRIS DEVICE PIN-TO-PIN HARRIS ADVANTAGE/COMMENT
XR-8038CP ICL8038CCPD Yes
XR-8038M ICL8038AMJD Yes
XR-8038N ICL8038BCJD Yes
APPLICATION-SPECIFIC PRODUCTS FOR TELECOMMUNICATION APPLICATIONS
M3493 CD22M3493 Yes
MO093 CD22M3493 Yes
MT8812 CD22M3493 Yes
78A093A CD22M3493 Yes
M3494 CD22M3494 Yes
MT8816 CD22M3494 Yes
TP5089 CD22859 No
MJ1440 HC5560 No
MJ1471 HC5560 No
TCM2201 HC5560 No
MC145439 HC5560 Yes
MC142100 CD22100 Yes
MC142101 CD22101 Yes
MC142103 CD33103 Yes
MJ1471 CD22103 Yes
757202 CD22202 Yes
757203 CD22203 Yes
757204 CD22204 Yes
MC145436 CD22204 Yes
TP3054 CD22354A Yes
TP3054B CD22354A Yes
ETC5054 CD22354A Yes
TP3057 CD22357A Yes
TP30578 CD22357A Yes
ETC3057 CD22357A Yes

@
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Data Acquisition Products

A/D CONVERTERS DISPLAY

CA3162/CA3162A  A/D Converter for 31/2-Digi( Display
ICL71C03/ICL8052  Precision 4'/,-Digit A/D Converter

ICL71C03/ICL8068  Precision 4'/,-Digit A/D Converter

ICL7106 3'/,-Digit LCD Single-Chip A/D Converter

ICL7107 31/,-Digit LED Single-Chip A/D Converter
ICL7116/7117 3'/,-Digit with Display Hold Single-Chip A/D Converter
ICL7126 3/,-Digit Low Power Single-Chip A/D Converter
ICL7129 4'/,-Digit LCD Single-Chip A/D Converter

ICL7136 3'/,-Digit LCD Low Power A/D Converter

ICL7137 3‘/2-Digit LED Low Power Single-Chip A/D Converter
ICL7139 3%,-Digit Autoranging Multimeter

ICL7149 Low Cost 3%/,-Digit Autoranging Multimeter
HI-7166/7167 Improved 3"/, Digit LCD/LED Single Chip A/D Converters

A/D CONVERTERS INTEGRATING

HI-7159
ICL7104/ICL8052
ICL7104/ICL8068
ICL7109
ICL7135

Microprocessor-Compatible 5'/,-Digit A/D Converter
14/16-Bit pP-Compatible 2-Chip A/D Converter
14/16-Bit pP-Compatible 2-Chip A/D Converter
12-Bit uP-Compatible A/D Converter

4'/,-Digit BCD Output A/D Converter

A/D SUCCESSIVE APPROXIMATION

ADC0802/3/4 8-Bit uP-Compatible A/D Converter

CA3310/CA3310A  CMOS 10-Bit A/D Converter with Internal Track and Hold

HI-574A Fast, Complete 12-Bit A/D Converter with Microprocessor Interface
HI5812 Low Power, Sampling 12-Bit A/D Converter

HI-674A 12us, Complete 12-Bit A/D Converter with Microprocessor Interface
HI-774 8us Complete 12-Bit A/D Converter with Microprocessor Interface
HI-7153 8-Channel 10-Bit High-Speed A/D Converter with Track and Hold
A/D CONVERTERS FLASH

CA3304 CMOS Video-Speed 4-Bit Flash A/D Converter

CA3306 CMOS Video-Speed 6-Bit Flash A/D Converter

CA3318 CMOS Video-Speed 8-Bit Flash A/D Converter

HI-5700 8-Bit, 20MSPS Flash A/D Converter

HI-5701 6-Bit, S0OMSPS Flash A/D Converter

HI-5800 12-Bit, 3MSPS Sampling A/D Converter

FOR MORE INFORMATION CONTACT YOUR
LOCAL SALES OFFICE OR DISTRIBUTOR
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Data Acquisition Products (continueq)

D/A CONVERTERS

AD7520 10/12-Bit Multiplying DIA Converter

AD7521 10/12-Bit Multiplying DIA Converter

AD7530 10/12-Bit Multiplying DIA Converter

AD7531 10/12-Bit Multiplying D1A Converter

AD7523 8-Bit Multiplying D/A Converter

AD7533 10-Bit Multiplying D/A Converter

AD7541 12-Bit Multiplying D/A Converter

AD7545 12-Bit Buffered Multiplying CMOS DAC

CA3338 CMOS Video-Speed 8-Bit R-2R D/A Converter
HI-565A High-Speed Monolithic D/A Converter with Reference
HI-DAC80V 12-Bit, Low Cost, Monolithic D/A Converter
HI-DAC85V 12-Bit, Low Cost, Monolithic D/A Converter
ANALOG SWITCHES

DG200 Dual SPST CMOS Analog Switch

DG201 Quad SPST CMOS Analog Switch

DG201A Quad Monolithic SPST CMOS Analog Switch
DG202 Quad Monolithic SPST CMOS Analog Switch
DG211 Quad Monolithic SPST CMOS Analog Switch
DG212 Quad Monolithic SPST CMOS Analog Switch
DG300A Dual SPST TTL Compatible CMOS Analog Switch
DG301A SPDT TTL Compatible CMOS Analog Switch
DG302A Dual DPST TTL Compatible CMOS Analog Switch
DG303A Dual SPDT TTL Compatible CMOS Analog Switch
DG308A Quad Monolithic SPST CMOS Analog Switch
DG309 Quad Monolithic SPST CMOS Analog Switch

DG401/403/405 Dual CMOS Analog Switches
DG411/412/413 Quad SPST CMOS Analog Switches

DG441/442 Quad SPST CMOS Analog Switches
Hi-200 Dual SPST CMOS Analog Switch
HI-201 Quad SPST CMOS Analog Switch
HI-201HS High-Speed Quad SPST CMOS Analog Switch
HI-222 High Frequency Video Switch
HI-300 Dual SPST CMOS Analog Switch
HI-301 SPDT CMOS Analog Switch

HI-302 Dual DPST CMOS Analog Switch
HI-303 Dual SPDT CMOS Analog Switch
HI-304 Dual SPST CMOS Analog Switch
HI-305 SPDT CMOS Analog Switch

FOR MORE INFORMATION.CONTACT YOUR
LOCAL SALES OFFICE OR DISTRIBUTOR
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Data Acquisition Products (continueq)

ANALOG SWITCHES (Continued)

HI-306
HI-307
HI-381
HI-384
HI-387
HI-390
HI-5040
HI-5041
HI-5042
HI-5043
HI-5044
HI-5045
HI-5046
HI-5046A
HI-5047
HI-5047A
HI-5048
HI-5049
HI-5050
HI-5051
IH401A
IH5040
IH5041
IH5042
1H5043
IH5044
IH5045
IH5046
IH5047
IH5052
IH5053
IH5140
IH5141
IH5142
IH5143
IH5144
IH5145
1H5148
IH5149

Dual DPST CMOS Analog Switch

Dual SPDT CMOS Analog Switch

Dual SPST CMOS Analog Switch

Dual DPST CMOS Analog Switch

SPDT CMOS Analog Switch

Dual SPDT CMOS Analog Switch

SPST CMOS Analog Switch

Dual SPST CMOS Analog Switch

SPDT CMOS Analog Switch

Dual SPDT CMOS Analog Switch

DPST CMOS Analog Switch

Dual DPST CMOS Analog Switch

DPDT CMOS Analog Switch

DPDT CMOS Analog Switch

4PST CMOS Analog Switch

4PST CMOS Analog Switch

Dual SPST CMOS Analog Switch

Dual DPST CMOS Analog Switch

SPDT CMOS Analog Switch

Dual SPDT CMOS Analog Switch

Quad Varafet Analog Switch

SPST 75 Ohm High-Level CMOS Analog Switch
Dual SPST 75 Ohm High-Level CMOS Analog Switch
SPDT 75 Ohm High-Level CMOS Analog Switch
Dual SPDT 75 Ohm High-Level CMOS Analog Switch
DPST 75 Ohm High-Level CMOS Analog Switch
Dual DPST 75 Ohm High-Level CMOS Analog Switch
DPDT 75 Ohm High-Level CMOS Analog Switch
4PST 75 Ohm High-Level CMOS Analog Switch
Quad SPST CMOS Analog Switch

Quad SPST CMOS Analog Switch

SPST High-Level CMOS Analog Switch

Dual SPST High-Level CMOS Analog Switch
SPDT High-Level CMOS Analog Switch

Dual SPDT High-Level CMOS Analog Switch
DPST High-Level CMOS Analog Switch

Dual DPST High-Level CMOS Analog Switch
Dual SPST High-Level CMOS Analog Switch
Dual DPST High-Level CMOS Analog Switch

FOR MORE INFORMATION CONTACT YOUR
LOCAL SALES OFFICE OR DISTRIBUTOR
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Data Acquisition Products (continueq)

ANALOG SWITCHES (continued)

IH5150 SPDT High-Level CMOS Analog Switch

IH5151 Dual SPDT High-Level CMOS Analog Switch

IH5341 Dual SPST CMOS RF/Video Switch

IH5352 Quad SPST CMOS RF/Video Switch

MULTIPLEXERS

DG408/409 Single 8-Channel/Differential 4-Channel CMOS Analog Multiplexers

DG458/459 Single 8-Channel/Differential 4-Channel Fault Protected Multiplexers

DG506A 16-Channel/Dual 8-Channel CMOS Analog Multiplexer

DG507A 16-Channel/Dual 8-Channel CMOS Analog Multiplexer

DG508A 8-Channel/Dual 4-Channel CMOS Analog Multiplexer

DG509A 8-Channel/Dual 4-Channel CMOS Analog Multiplexer

DG526 16-Channel/Dual 8-Channel CMOS Latchable Multiplexer

DG527 16-Channel/Dual 8-Channel CMOS Latchable Multiplexer

DG528 8-Channel/Dual 4-Channel Latchable Multiplexer

DG529 8-Channel/Dual 4-Channel Latchable Multiplexer

HI-1818A/1828A Low Resistance Single 8/Differential 4-Channel CMOS Analog Multiplexers

HI-506 Single 16/Differential 8-Channel CMOS Analog Multiplexer

HI-507 Single 16/Differential 8-Channel CMOS Analog Multiplexer

HI-506A Single 16/Differential 8-Channel CMOS Analog Multiplexer with Active Overvoltage Protection
HI-507A Single 16/Differential 8-Channel CMOS Analog Multiplexer with Active Overvoltage Protection
HI-508 Single 8/Differential 4-Channel CMOS Analog Multiplexer

HI-509 Single 8/Differential 4-Channel CMOS Analog Multiplexer

HI-508A Single 8/Differential 4-Channel CMOS Analog Multiplexer with Active OveNoItage Protection
HI-509A Single 8/Differential 4-Channel CMOS Analog Multiplexer with Active Overvoltage Protection
HI-516 16-Channel/Differential 8-Channel CMOS High-Speed Analog Multiplexer

HI-518 8-Channel/Differential 4-Channel CMOS High-Speed Analog Mulitplexer

HI-524 4-Channel Wideband and Video Multiplexer

HI-539 Monolithic, 4-Channel, Low Level, Differential Multiplexer

HI-546 Single 16/Differential 8-Channel CMOS Analog Mulitplexer with Active Overvoltage Protection
HI-547 Single 16/Differential 8-Channel CMOS Analog Mulitplexer with Active Overvoltage Protection
HI-548 Single 8/Differential 4-Channel CMOS Analog Multiplexer with Active Overvoltage Protection
HI-549 Single 8/Differential 4-Channel CMOS Analog Multiplexer with Active Overvoltage Protection
IH6108 8-Channel CMOS Analog Multiplexer

1H6208 4-Channel Differential CMOS Analog Multiplexer

DISPLAY DRIVERS

CA3161 BCD to Seven Segment Decoder/Driver

CA3168 2-Digit BCD to Seven Segment Decoder/Driver

ICM7211 4-Digit LCD/LED Display Driver

FOR MORE INFORMATION CONTACT YOUR
LOCAL SALES OFFICE OR DISTRIBUTOR
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Data Acquisition Products (continue)

DISPLAY DRIVERS (Continued)

ICM7212 4-Digit LCD/LED Display Driver

ICM7218 8-Digit LED Multiplexed Display Driver

ICM7228 8-Digit LED Multiplexed Display Driver

ICM7231 Numeric/Alphanumeric Triplexed LCD Display Driver
ICM7232 Numeric/Alphanumeric Triplexed LCD Display Driver
ICM7243 8-Character uP-Compatible LED Display Driver
REAL-TIME CLOCK

ICM7170 pnP-Compatible Real-Time Clock

COUNTERS WITH DISPLAY DRIVERS/TIMEBASE GENERATORS
ICM7207/A CMOS Timebase Generator

ICM7208 7-Digit LED Display Counter

ICM7209 Timebase Generator

ICM7213 One Second/One Minute Timebase Generator
ICM7216A/B/D 8-Digit Multi-Function Frequency Counter/Timer
ICM7217 4-Digit LED Display Programmable Up/Down Counter
ICM7224 4'/,-Digit LCD/LED Display Counter

ICM7225 4'/,-Digit LCD/LED Display Counter

ICM7226A/B 8-Digit Multi-Function Frequency Counter/Timer
ICM7249 5/,-Digit LCD p-Power Event/Hour Meter
SPECIAL PURPOSE

AD590 2-Wire Current Output Temperature Transducer
ICL8069 Low Voltage Reference

DATA COMMUNICATIONS

ICL232 +5 Volt Powered Dual RS-232 Transmitter/Receiver

FOR MORE INFORMATION CONTACT YOUR
LOCAL SALES OFFICE OR DISTRIBUTOR
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MULTIPLIERS
HMA510 16 x 16-Bit CMOS Parallel Multiplier Accumulator
HMU1 6/HMU17 16 x 16-Bit CMOS Parallel Multipliers

ONE DIMENSIONAL FILTERS

DECI « MATE Harris HSP43220 Decimating Digital Filter Development Software

HSP43168 Dual FIR Filter

HSP43216 Half Band Filter

HSP43220 Decimating Digital Filter

HSP43481 Digital Filter

H5P43881 Digital Filter

HSP43891 Digital Filter
TWO DIMENSIONAL FILTERS

HSP48901 3 x 3 Image Filter

HSP48908 Two Dimensional Convolver
SIGNAL SYNTHESIZERS

HSP45102 12-Bit Numerically Controlled Oscillator

HSP45106 16-Bit Numerically Controlled Oscillator

HSP45116 Numerically Controlled Oscillator/Modulator

HSP45116-DB HSP45116 Evaluation Daughter Board
SPECIAL FUNCTION

HSP45240 Address Sequencer

HSP45256 Binary Correlator

HSP48410 Histogrammer/Accumulating Buffer

HSP50016 Digital Down Converter

HSP9501 Programmable Data Buffer

HSP9520/9521 Binary Correlator

HSP-EVAL DSP Evaluation Platform

FOR MORE INFORMATION CONTACT YOUR
LOCAL SALES OFFICE OR DISTRIBUTOR

o HARRIS
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Selection Guide

WIDEBAND: Min/Max Limits at +25°C, Unless Otherwise Specified
SLEW AyoL SUPPLY
GBWP FPBW RATE (asy MINIMUM | OFFSET BIAS CURRENT
(typ) (typ) (typ) AzoL STABLE | VOLTAGE | CURRENT | CMRR PSRR (mA/Op

DEVICE (MHz) (MHz) (Vius) (V/imA)* GAIN (mvV) (nA) (dB) (dB) Amp)
BUFFERS
HFA1112 850 260 2400 - +1,-1,+2 25 35000 - 39 26
HFA1113 850 260 2400 - +1,-1,+2 25 35000 | - 39 26
HFA1110 750 290 1300 - +1 25 40000 - 39 26
HA-5033 250 4 1300 - +1 15 35000 - 54 25
HA-5002 110 41 1300 - +1 20 7000 - 54 10
SINGLE
HFA-0002 1000 13.3 250 98 10 0.7 700 105 920 15.0
HFA1100 850 350 2300 500 1 6 40000 40 45 26
HFA1120 850 350 2300 500 1 6 40000 40 45 26
HFA1130 850 350 2300 500 1 6 40000 40 45 26
HA-2539 600 9.5 600 80 10 10.0 20000 60 60 25.0
HA-2839 500 10.0 625 86 10 2.0 14500 75 75 15
HA-2840 500 10.0 625 86 10 2.0 14500 75 75 15
HA-2850 400 5.4 340 86 10 2.0 14500 75 75 75
HA-2540 400 6.0 400 80 10 1 Q.O 20000 60 60 25.0
HFA-0001 350 53.00 1000 43 1 15.0 50000 45 35 75.0
HFA-0005 300 22.00 420 43 1 15.0 50000 45 40 40.0
CA3450 170 6.56 330 60 1 15.0 350 50 60 35.0
HA-2548 150 1.91 120 114 5 0.9 50 80 86 18.0
HA-5190 150 6.5 200 83 5 5.0 ~ 15000 74 70 28.0
HA-5195 150 6.5 200 83 5 6.0 15000 74 70 28.0
HA-5147 140 0.5 35 117 10 0.1 80 100 96 3.5
HA-5147A 120 0.5 35 120 10 0.03 40 114 100 3.5
HA-5004 100 100 1200 100 1 5.0 5000 58 50 16
HA-5020 100 9.6 600 3500 1 8.0 8000 60 65 10
HA-2620 100 0.6 35 100 5 4.0 15 80 80 3.7
HA-2622 100 0.6 35 98 5 5.0 25 74 74 4.0
HA-2625 100 0.6 35 98 5 5.0 25 74 74 4.0
HA-5111 100 0.8 50 120 10 3.0 200 80 80 6.0
HA-5160 100 1.9 120 97 10 3.0 0.05 74 74 8.0
NA-5162 100 1.10 70 90 10 15.0 0.065 70 70 8.0
HA-5221 100 0.4 25 106 1 0.75 80 86 86 8.0
HA-2842 80 6.0 400 94 2 3.0 10000 85 70 14
HA-2841 50 3.8 240 90 1 3.0 10000 80 70 1

NOTE: Bold type designates a new product from Harris.
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Selection Guide

WIDEBAND: Min/Max Limits at +25°C, Unless Otherwise Specified (Continued)

SLEW | AvoL SUPPLY
GBWP FPBW RATE (dBY MINIMUM | OFFSET BIAS CURRENT
(typ) (typ) (tvp) | AzoL | STABLE | VOLTAGE | cURRENT| cMRR | PSRR | (ma/op

DEVICE | (MHz) | (MHz) | (vius) | (vimAY | GAN (mv) (nA) (dB) (dB) Amp)
DUAL
HA-5222 | 1000 | 0.40 25 106 1 0.8 80.0 86 86 11.0
HA-5112 60.0 0.32 20 100 10 2,0 200.0 86 86 25
CA3280 9.0 1.99 125 94 1 3.0 5000.0 80 86 2.4
CA3280A 9.0 1.99 125 94 1 05 5000.0 94 94 2.4
HA-5102 8.0 0.05 3 100 1 2.0 200.0 86 86 2.5
CA3240 45 0.14 9 86 1 15.0 0.05 70 76 6.0
CA3240A 4.5 0.14 9 86 1 5.0 0.04 70 76 6.0
CA3260 4.0 0.16 10 94 1 15.0 0.05 70 70 1.5
CA3260A 4.0 0.16 10 94 1 5.0 0.03 80 76 1.5 E' »
CA5260 3.0 0.10 5 80 1 15.0 0.02 70 70 2.0 E 5
CA5260A 3.0 0.10 5 83 1 4.0 0.02 80 75 2.0 E §
QUAD oz
HA-5114 60.0 0.32 20.0 100 10 25 200.0 86 86 1.63 °
HA-2444 45.0 5.1 160 b4l 1 7.0 15000 70 65 6.25
HA-2400 40.0 0.25 30.0 94 1 9.0 200.0 80 74 1.50
HA-2404 40.0 0.25 30.0 94 1 9.0 200.0 80 74 1.50
HA-2405 40.0 0.25 30.0 94 1 9.0 250.0 74 74 1.50
HA-2406 30.0 0.24 20.0 92 1 10.0 250.0 74 74 1.75
CA5470 16.0 0.22 7.0 80 1 22.0 0.05 55 60 3.00
HA-5104 8.0 0.05 3.0 100 1 2.5 200.0 86 86 1.63
HA-5134A 4.0 0.02 0.8 123 1 0.1 25.0 115 110 2.00

* AzoL applies to current feedback amplifiers only (HA-5004, HA-5020, HFA1100, HFA1120, HFA1130)

NOTE: Bold type designates a new product from Harris.
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Selection Guide

HIGH SLEW RATE: Min/Max Limits at +25°C, Unless Otherwise Specified

SLEW AvoL SUPPLY
RATE | GBwp | FPBW | (dBYV | miNmum | OFFseT | BIAS CURRENT
avp) | vp) | (yp) | Az | STABLE | VOLTAGE | cURRENT| cMRR | PSRR | (maiop

DEVICE | (Vius) | (MHz) | (MHz) | (vimAy | GAIN (mv) (nA) (dB) (dB) Amp)

BUFFERS

HFA1112 2400 850 260 - +1,-1,+2 25 ) 35000 - 39 26

HFA1113 | 2400 850 260 - +1,41,42 2 3s000 | - 39 2%

HFA1110 1300 750 290 - +1 25 40000 - 39 26

HA-5002 | 1300 110 4 - + 20 7000 - 54 10

HA5033 | 1300 250 4 - + 15 35000 - 54 25

SINGLE

HFA1100 2300 850 350 500 1 6 40000 40 45 26

HFA1120 | 2300 850 350 500 1 6 40000 | 40 45 %

HFA1130 | 2300 850 350 500 1 6 40000 40 45 %

HA-5004 | 1200 100 100 100 1 5.0 5000 58 50 16

HFA-0001 1000 350 53 43 1 15.0 50000 45 35 75.0

HA-5020 800 100 127 3500 1 8.0 8000 60 64 10

HA-2839 625 500 10.0 86 10 2.0 14500 75 75 15

HA-2840 625 500 100 86 10 2.0 14500 75 75 15

HA-2539 600 600 9.5 80 10 10.0 20000 60 60 25.0

HFA-0005 420 300 22.0 43 1 15.0 50000 45 40 40.0

HA-2540 400 400 6.0 80 10 10.0 20000 60 60 25.0

HA-2842 400 80 60 | 94 2 3.0 10000 85 70 14

HA-2542 350 70 5.5 80 2 10.0 35000 70 70 35.0

HA-2850 340 400 5.4 86 10 2.0 14500 75 75 75

CA3450 330 170 6.6 60 1 15.0 350 50 60 350

HA-2841 240 50 3.8 90 1 3.0 10000 80 70 1"

HA-2541 250 40 4.0 80 ’ 1 2.0 25000 70 70 40.0

HFA-0002 250 1000 133 98 10 0.7 700 105 90 15.0

HA-5190 200 150 6.5 83 5 5.0 15000 74 70 28.0

HA-5195 200 150 6.5 83 5 5.0 15000 74 70 28.0

HA-2529 150 20 2.4 80 3 5.0 200 80 80 6.0

HA-2544 150 50 3.2 71 1 15.0 15000 75 70 12,0

HA-2520 120 20 15 | 80 3 8.0 200 80 80 6.0

HA-2522 120 20 12 78 3 10.0 250 74 74 6.0

HA-2525 120 20 12 78 3 10.0 250 74 74 6.0

HA-2548 120 150 1.91 114 5 0.9 50 80 86 18.0

HA-5160 120 100 19 97 10 3 0.05 74 74 8

NOTE: Bold type designates a new product from Harris.
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Selection Guide

HIGH SLEW RATE: Min/Max Limits at +25°C, Unless Otherwise Specified (Continued)

SLEW Avor SUPPLY

RATE | gBwp | FPBW | (dBY | MINIMUM | OFFSET | BIAS CURRENT

(typ) (typ) (typ) Azo. | STABLE | VOLTAGE | CURRENT | CMRR | PSRR | (mA/op

DEVICE | (Vius) | (MHz) | (MHz) | (vimA)} | GAIN (mv) (nA) (dB) (dB) Amp)

DUAL
CA3280 125 9.0 1.99 94 1 3.0 5000 80 86 24
CA3280A 125 9.0 1.99 94 1 0.5 5000 94 94 24
HA-5222 25 100 0.40 106 1 075 80 86 86 11.0
HA-5112 20 60 0.32 100 10 2,0 200 86 86 25
CA3260 10 40 0.16 94 1 15.0 0.05 70 70 15
CA3260A 10 4.0 0.16 94 1 5.0 0.03 80 76 15
CA3240 9.0 45 0.14 86 1 15.0 0.05 70 76 6.0
CA3240A 9.0 45 0.14 86 1 5.0 0.04 70 76 6.0
CA5260A 5.0 3.0 0.10 83 1 40 0.015 80 75 2.0
QUAD
HA-2444 160 45 5.1 4 1 7.0 15000 70 65 6.25
HA-2400 30 40 0.25 94 1 2.0 200 80 74 1.50
HA-2404 30 40 025 94 1 9.0 200 80 74 1.50
HA-2405 30 40 0.25 94 1 9.0 250 74 74 1.50
HA-2406 20 30 024 92 1 10.0 250 74 74 1.75
HA-5114 20 60 0.32 100 10 25 200 86 86 1.63
CA5470 7.0 16 0.22 80 1 22,0 0.05 55 60 3.0

* AzoL applies to current feedback amplifiers only (HA-5004, HA-5020, HFA1100, HFA1120, HFA1130)

NOTE: Bold type designates a new product from Harris.
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Selection Guide

VIDEO: Typical Values at +25°C, Unless Otherwise Specified

DIFFER- | DIFFER-| 0.1dB SUPPLY | SUPPLY
ENTIAL | ENTIAL | FLAT SLEW | OUTPUT | VOLTAGE | CURRENT
: GAIN | PHASE | GAIN | GBWP | RATE |CURRENT| RANGE (mA/Op
DEVICE FEATURES (%) (DEG) | (MHz) | (MHz) | (V/us) (mA) (V) Amp)

BUFFERS

HFA1110 |+1, Std. Buffer Pinout 0.02 0.02 >100 750 1300 60 45-55 21.0

HFA1112 |-1,+1,4+2 (Selectable) Standard 0.02 0.04 >100 850 2400 60 45-55 21.0
Op Amp Pinout )

HFA1113  |-1,+1,+2 (Selectable) Standard 0.02 0.04 >100 850 2400 60 45-55 21.0
Op Amp Pinout, Voyy Clamps

HA-5033 | +1, Std. Buffer Pinout 0.03 0.02 - 250 1300 100 5-16 21.0

HA-5002 | +1, Std. Buffer Pinout 0.06 0.21 - 110 1300 200 5-20 8.3

SINGLE

HA-2842 | Ay 22, Cable Driver 0.02 0.03 >10 80 400 100 6-17 14.2

HA-5020 | Ay 2 1, Output Disable, CFB 0.02 0.03 5 100 1100 32 45-18 7.5
(Current Feedback)

HFA1100 |Ay>1,CFB 0.03 0.05 75 850 2300 60 45-55 21.0

HFA1120 |HFA1100 with Offset Adjust 0.03 0.05 75 850 2300 60 45-55 210

HFA1130 | Ay 21, CFB, Programmable 0.03 0.05 75 850 2300 60 45-55 21.0
Output Clamps

HA-2544 Ay 21 0.03 0.03 5 50 150 35 8-17 10.0

HA-2841 [Ay21,Lowlcc 0.03 0.03 >10 50 240 30 6-17 10.0

HFA1105 |Ay21, Low I¢c, CFB 0.04 0.04 >25 450 2000 40 45-55 6.0

HFA1106 |HFA1105 with Compensation 0.04 0.04 >25 450 2000 40 45-55 6.0
Pin

HFA1135 |Ay21,Low ¢, CFB, 0.04 0.04 >25 450 2000 40 45-55 6.0
Programmable Output Clamps

HFA1145 |Ay21,Lowlcc, CFB, 0.04 0.04 >25 450 2000 40 45-55 6.0
Output Disable

DUAL

HA-5022 |A,=1,CFB 0.02 0.03 5 100 1100 32 45-18 75

HA-5023 | Ay 21, CFB, Output Disable 0.02 0.03 5 100 1100 32 45-18 75

QUAD

HA-5024 |Ay21,CFB 0.02 0.03 5 100 1100 32 45-18 75

HA-5025 | Ay 21, CFB, Output Disable 0.02 0.03 5 100 1100 32 45-18 75

HA-2444 | Ay 21, 4-Channel, Mux'd Output| 0.03 0.03 10 50 160 25 8.5-17 20.0

SPECIAL FUNCTION

HA-2546* | Multtiplier, 2 Quad, Voltage Output <0.1 <0.1 5 40 300 45 7-17 23.0

HA-2547* | Multtiplier, 2 Quad, Current Output - - - 100 |tg=>5ns 2.0 7-17 20.0

HA-2556* | Multiplier, 4 Quad, Voltage <0.1 <0.1 10 45 450 45 5-17 18.0
Output

HA-2557* Multip\ier, 4 Quad, Current - - - 100 |tg=5ns 1.6 5-17 13.0
Output

HA-2444 | A, 21, 4-Channel, Mux'd Output| 0.03 0.03 10 50 160 25 85-17 20.0

CA3256* |Video Switch and Amplifier 1.0 1.0 - 25 200 16 4-18"* 20

* See Section 7 (Special Analog Circuits) for data sheets.
** Single Supply Range.

NOTE: Bold type designates a new product from Harris.
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Selection Guide

LOW NOISE: MinvMax Limits at +25°C, Unless Otherwise Specified
NOISE NOISE SLEW
VOLTAGE CURRENT GBWP RATE MINIMUM OFFSET BIAS SUPPLY
1kHz (typ) | 1kHz (typ) (typ) (typ) STABLE | VOLTAGE | CURRENT | CURRENT
DEVICE (nVAHz) (PANHzZ) (MHz2) (V/us) GAIN (mv) (nA) (mA/Op Amp)
SINGLE
HFA-0002 27 4.5 1000 250 10 1.0 1000 20.0
HA-5004 22 6.0" 100 1200 1 5.0 5000* 16.0
HA-5127A 3.0 0.4 8.5 10 1 0.025 40 4.0
HA-5137A 3.0 0.4 63 20 5 0.025 40 4.0
HA-5147A 3.0 0.4 120 35 10 0.025 40 4.0
HA-5101 3.3 1.1 10 10 1 3.0 200 7.0
HA-5111 3.3 11 100 50 10 3.0 200 7.0
HA-5221 3.4 1.0 100 25 1 0.75 100 11.0
HA-5020 4.5 2.5* 100 1100 1 8.0 8000 10.0
HA-5190 6.0 5.0 150 200 5 5.0 15000 28.0
HA-2839 6.0 6.0 600 625 10 2.0 14500 15.0
HA-2840 6.0 6.0 600 625 10 2.0 14500 15.0
HA-2539 6.0 6.0 600 600 10 10.0 20000 25.0
HA-2540 6.0 6.0 400 400 10 10.0 20000 25.0
HA-2548A 8.3 0.4 150 120 5 0.3 50 18.0
HA-5177 8.8 1.2 2.0 0.8 1 0.6 6 17
HA-5170 10.0 0.01 8.0 8.0 1 0.3 0.1 25
HA-2542 10.0 3.0 70 350 2 10.0 35000 40.0
HA-2541 10.0 4.0 40 250 1 2.0 35000 40.0
DUAL
HA-5222 34 1.0 100 25 1 0.75 100 11.0
HA-5102 43 0.6 8.0 3.0 1 2.0 200 2.5
HA-5112 43 0.6 60 20 10 2.0 200 25
QUAD
HA-5104 43 0.6 8.0 3.0 1 25 200 1.63
HA-5114 43 0.6 60 20 10 2.5 200 1.63
HA-5134A 7.0 1.0 4.0 1.0 1 0.1 25 20
* +input. These are current feedback amplifiers, so value for -Input will be larger.

NOTE: Bold type designates a new product from Harris.
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Selection Guide

GENERAL PURPOSE: Typical Values at +25°C, Unless Otherwise Specified

MAXIMUM | SUPPLY
MINIMUM SLEW OFFSET BIAS SUPPLY | CURRENT
STABLE | GBWP RATE | VOLTAGE | CURRENT | VOLTAGE | (mA/Op
DEVICE DESCRIPTION GAIN (MHz) (Vius) (mV) (nA) V) Amp)

SINGLE

HA-2544 | Ultra-Stable, High Performance 1 50 150 6.0 7.00 17.5 10.0

CA3100 Wideband Amplifier 1 38 70 1.0 0.7 18 8.5

CA3130A | BiIMOS, CMOS Output, Output 1 15 30 2.0 5.0pA 8 2.0
Strobe

CA5130A | Mil Temp Version of CA3130A 1 15 30 2.0 5.0pA 8 2.0

HA-2605 | Wideband, Compensated, High 1 12 7 3.0 0.005 225 3.0
Input Impedance

HA-5101 Low Noise, High Performance 1 10 10 0.5 0.1 20 4.0

HA-5127A | Low Noise, Precision, 1 8.5 10 0.01 0.01 22 3.5
Compensated

HA-5170 | JFET Input, Precision 1 8 8 0.1 20pA 22 1.9

CA3140A | BiMOS, Output Strobe Capability 1 45 9 2.0 10.0pA 18 4.0

HA-2645 | High Voltage, Compensated 1 4 5 2.0 0.012 50 3.2

CA3160A | BiMOS, CMOS Output, Output 1 4 10 2.0 5.0pA 8 2.0
Strobe

CA5160A | Mil Temp Version of CA3160A 1 4 10 2.0 5.0pA 8 2.0

CA3080 Operational Transconductance 1 2 75 0.4 2.0 18 1.0
Amp.

CA3193A | BiMOS, Instrumentation Amplifier 1 1.2 0.25 0.14 0.01 18 23

HA-2525 | Uncompensated 3 20 120 5.0 0.125 20 4.0

HA-2529 | Uncompensated, High Output 3 20 150 2.0 0.05 20 4.5
Current

HA-5137A | Low Noise, Precision 5 80 20 0.01 0.01 22 3.5

MA-2625 Wideband, Uncompensated, 5 100 35 3.0 0.005 225 3.0
High Input Impedance

HA-5195 | Wideband, Fast Settling 5 150 200 3.0 5.0 17.5 19.0

HA-2548A | Wideband, Precision 5 150 110 0.1 0.005 20 12.0

HA-5147A | Low Noise, Precision, 10 140 35 0.01 0.01 22 3.5
Wideband

HA-5111 Low Noise, High Performance, 10 100 50 0.5 0.1 20 4.0
Uncompensated

NOTE: Bold type designates a new product from Harris.
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Selection Guide

GENERAL PURPOSE: Typical Values at +25°C, Unless Otherwise Specified (Continued)

MAXIMUM | SUPPLY
MINIMUM SLEW OFFSET BIAS SUPPLY | CURRENT
STABLE | GBWP RATE | VOLTAGE | CURRENT | VOLTAGE | (mA/Op
DEVICE DESCRIPTION GAIN (MHz) (Vius) (mV) (nA) (V) Amp)

DUAL

CA3280A | Operational Transconductance 1 9 125 0.25 1.8 18 2.0
Amp.

HA-5102 Low Noise, High Performance 1 8 3 0.5 0.13 20 1.5

CA3240A | BiIMOS, High Input Impedance 1 45 9 2.0 10.0pA 18 4.0

CA3260A | BiMOS, CMOS Output, High 1 4 10 2.0 5.0pA 8 0.6
Input Impedance

CA5260A | Mil Temp Version of CA3260A 1 3 5 2.0 5.0pA 8 0.6

CA158A Wide Supply Range 1 1 0.25 1.0 0.02 16 0.75

HA-5112 Low Noise, High Performance, 10 60 20 0.5 0.13 20 15
Uncompensated

TRIPLE

CA3060 Operational Transconductance 1 0.11 1.0 1.0 25 18 0.85
Amp.

QUAD

CA5470 High Input Impedance, Wide 1 14 5 5.0 1.0pA 8 25
Supply Range

HA-5104 Low Noise, High Performance 1 8 3 0.5 0.13 20 1.25

CA124 Wide Supply Range 1 1 0.5 2.0 0.045 16 0.2

HA-5114 | Low Noise, High Performance, 10 60 20 0.5 0.13 20 1.25
Uncompensated

NOTE: Bold type designates a new product from Harris.
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PRECISION: Min/Max Limits at +25°C, Unless Otherwise Specified

Selection Guide

Vio SLEW SUPPLY
OFFSET | DRIFT BIAS OFFSET GBWP | RATE CURRENT
VOLTAGE | (typ) | CURRENT | CURRENT| CMRR | PSRR (typ) (typ) AvoL (mA/Op
DEVICE {mv) (uvre) (nA) (nA) (dB) (dB) (MHz) (Vius) (dB) Amp)
SINGLE
ICL7650S 0.005 0.02 0.01 0.005 120 120 2.0 25 135 3.0
HA-5127A | 0.025 0.20 40.0 35.0 114 86 8.5 10.0 120 35
HA-5130 0.025 0.40 2.0 2.0 110 100 2.5 0.8 120 13
HA-5137A | 0.025 0.20 40.0 35.0 114 100 63.0 20.0 120 35
HA-5147A | 0.025 0.20 40.0 35.0 114 100 120.0 35.0 120 35
HA-5177 0.060 0.20 6.0 6.0 110 110 2.0 0.8 126 17
HA-5135 0.075 0.40 4.0 40 106 94 25 0.8 120 1.7
HA-5137 0.100 0.40 80.0 75.0 100 9% 63.0 20.0 17 35
HA-5147 0.100 0.40 80.0 75.0 100 % 140.0 35.0 17 35
CA3193A 0.200 1.00 20.0 5.0 110 100 12 0.25 110 35
HA-5170 0.300 2.0 0.1 0.03 85 85 8.0 8.0 109 2.5
HA-2548A 0.300 3.0 50.0 50.0 80 86 150.0 - 120.0 120 18.0
HA-5221 0.750 0.5 80.0 50.0 86 86 100.0 25.0 106 1.0
DUAL
HA-5232 0.5 5.0 10 10 100 100 0.8 0.15 108 0.73
HA-5222 0.75 0.5 80 50 86 86 100.0 25.0 106 1.0
CA158A 2.0 7.0 50 10 70 65 1.0 05 94 15
HA-5102 2.0 3.0 200 75 86 86 8.0 3.0 100 25
HA-5112 2.0 3.0 200 75 86 86 60.0 20.0 100 25
ICL7621 2.0 10.0 0.05 0.03 76 80 0.5 0.16 80 0.25
CA3280 3.0 5.0 5000 700 80 86 9.0 125.0 94 24
CA258A 3.0 7.0 80 15 70 65 1.0 05 94 15
CA358A 3.0 7.0 100 30 65 65 1.0 0.5 88 15
HA-5142 6.0 3.0 100.0 10.0 77 e 0.4 15 86 0.15
QUAD
HA-5134A 0.1 0.3 25.0 25.0 115 110 4.0 0.75 123 2.0
HA-5234 0.50 5.0 10 10 100 100 0.8 0.15 108 0.73
HA-5114 25 3.0 200.0 75.0 86 86 60.0 20.0 100 1.63
HA-5104 25 3.0 200.0 75.0 86 86 8.0 3.0 100 1.63
CA124 5.0 7.0 150.0 30.0 70 65 1.0 0.5 94 0.5
HA-5144 6.0 3.0 100.0 10.0 77 77 0.4 15 86 0.15
CA224 7.0 7.0 250.0 50.0 65 65 1.0 0.5 88 0.5
CA324 7.0 7.0 250.0 50.0 65 65 1.0 0.5 86 0.5
CA2902 7.0 7.0 250.0 50.0 65 65 1.0 0.5 86 0.3

NOTE: Bold type designates a new product from Harris.
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Selection Guide

LOW BIAS CURRENT: Min/Max Limits at +25°C, Unless Otherwise Specified

SLEW SUPPLY
BIAS OFFSET | OFFSET cm GBWP | RATE CURRENT
CURRENT | CURRENT | VOLTAGE | RANGE | AyoL (typ) (typ) | cMRR | PSRR | (ma/op

DEVICE (nA) (nA) (mv) (V) (dB) (MHZ) | (vius) (dB) (dB) Amp
SINGLE
CA5420A 0.001 0.0005 5.0 37 85 05 05 75 75 0.50
CA5420 0.002 0.0010 10.0 37 85 0.5 0.5 70 70 0.50
CA3420 0.005 0.004 10.0 1.0 80 0.5 0.5 55 60 0.65
CA3420A 0.005 0.004 5.0 1.0 86 0.5 0.5 60 70 0.65
CA5130A 0.010 0.005 4.0 25 ) 40 10.0 75 60 0.10
CA5160A 0.010 0.005 40 25 90 4.0 10.0 75 60 0.10
ICL7650S 0.010 0.005 0.005 35 135 2.0 2.5 120 120 3.00
CA5130 0.015 0.010 10.0 2.5 85 4.0 10.0 70 55 0.10
CA5160 0.015 0.010 10.0 25 85 4.0 10.0 70 55 0.10
CA3130A 0.030 0.020 5.0 10.0 94 15.0 9.0 80 80 15.00
HA-5160 0.050 0.010 3.0 10.0 98 100.0 120 74 74 10.0
HA-5170 0.100 0.060 03 10.0 110 8.0 8.0 90 90 2.50
DUAL
CA5260 0.015 0.01 15.0 11.0 80 3.0 5.0 70 70 2.0
CA5260A 0.015 0.01 4.0 25 83 3.0 5.0 80 75 2.0
CA3260A 0.03 0.02 5.0 10.0 94 4.0 10.0 80 76 15
CA3240A 0.04 0.02 5.0 13.0 86 4.5 9.0 70 76 6.0
CA3240 0.05 0.03 15.0 12.0 86 45 9.0 70 76 6.0
CA3260 0.05 0.03 15.0 10.0 94 4.0 10.0 70 70 15
ICL7621 0.05 0.03 2.0 12.0 80 05 0.16 76 80 0.25
HA-5232 10.0 10 05 12.0 108 0.8 0.15 100 100 0.73
CA158A 50.0 10.0 2.0 13.0 94 1.0 05 70 65 1.50
QUAD
CA5470 0.05 0.005 220 35 80 14.0 5.0 55 60 3.0
ICL7641 0.05 0.03 10.0 42 80 14 1.60 70 80 25
ICL7642 0.05 0.03 10.0 42 80 0.04 0.02 70 80 0.02
HA-5234 10.0 10 05 12 108 0.8 0.15 100 100 073
HA-5134A 25.0 25.0 0.1 10.0 123 4.0 075 115 110 2.0

NOTE: Bold type designates a new product from Harris.
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Selection Guide

5V SINGLE-SUPPLY: Min/Max Limits at +25°C, Unless Othewise Specified

SUPPLY* GAIN MINIMUM
CURRENT | INPUT DOES BANDWIDTH | SLEW | SINGLE
(typ) OFFSET | INPUT | RAIL-TO- | INPUTBIAS | PRODUCT | RATE | suppLy | ouTpur
(mA/Op | VOLTAGE | INCLUDE | RAIL | CURRENT (typ) (typ) | VOLTAGE | CURRENT

DEVICE | Amp) (mV) | GROUND | OUTPUT? (nA) (MHz) Vius ) (mA)
SINGLE
CA3440A 0.005 5 YES NO 0.04 0.063 0.03 5.0 15
CA3440 0.005 10 YES NO 0.05 0.063 0.03 5.0 15
ICL7612A 0.01 2 YES YES 0.05 0.04 0.016 20 0.04
ICL7611A 0.01 2 NO YES 0.05 0.04 0.016 20 0.04
ICL7612D 0.01 15 YES YES 0.05 0.04 0.016 20 0.04
ICL7611D 0.01 15 NO YES 0.05 0.04 0.016 20 0.04
CA3078A 0.025 35 NO NO 12 15 0.5 15 12
CA5160A 0.05 4 YES YES 0.01 4 10 5.0 4
CA5130A 0.05 4 YES YES 0.01 4 10 4.0 4
CA5160 0.05 10 YES YES 0.015 4 10 5.0 4
CA5130 0.05 10 YES YES 0.015 4 10 40 4
CA3078 0.130 45 NO NO 170 8 15 15 12
CA3130A 0.30 5 YES YES 0.03 15 10 5.0 12
CA3130 0.30 15 YES YES 0.05 15 10 5.0 12
CA3160A 0.30 5 YES YES 0.03 4 10 5.0 12
CA3160 0.30 15 YES YES 0.05 4 10 5.0 12
CA5420A 0.40 5 YES YES 0.001 05 0.5 20 12
CA5420 0.40 10 YES YES 0.002 05 0.5 20 12
CA3420A 0.45 5 YES YES 0.005 05 0.5 20 26
CA3420 0.45 10 YES YES 0.005 05 0.5 20 26
CA3140A 1.60 5 YES NO 0.04 37 9 4.0 12
CA3140 1.60 15 YES NO 0.05 37 9 4.0 12

NOTE: Bold type designates a new product from Harris.
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Selection Guide

5V SINGLE-SUPPLY: Min/Max Limits at +25°C, Unless Othewise Specified (Continued)

SUPPLY* GAIN MINIMUM
CURRENT | INPUT DOES BANDWIDTH | SLEW | SINGLE
(typ) OFFSET | INPUT | RAIL-TO- | INPUT BIAS | PRODUCT RATE | SuPPLY | ouTtPuT
(mA/Op | VOLTAGE | INCLUDE | RAIL | CURRENT (typ) (typ) | VOLTAGE | CURRENT
DEVICE Amp) (mV) | GROUND | ouTPUT? (nA) (MHz) Vius W) (mA)
DUAL
HA-5142 0.05 6 YES NO 100 0.4 15 3.0 45
ICL7621A 0.10 2 NO YES 0.05 05 0.16 2.0 03
ICL7621D 0.10 15 NO YES 0.05 05 0.16 20 0.3
CA158A 0.35 3 YES NO 100 1 0.5 30 20
CA358 0.35 7 YES NO 250 1 05 3.0 20
CA3260A 0.60 5 YES YES 0.03 4 10 4.0 12
CA3260 0.60 15 YES YES 0.05 4 10 4.0 12
HA5232 0.70 0.5 NO NO 10 0.8 0.15 5.0 6.0
CA5260A 0.80 4 YES YES 0.015 3 5 45 175
CA5260 0.80 15 YES YES 0.015 3 5 45 175
CA3240A 2.00 5 YES NO 0.04 37 9 5.0 12
CA3240 2.00 15 YES NO 0.05 37 9 50 12
QUAD
ICL7642C 0.01 10 NO YES 0.05 0.044 0.016 20 0.04
ICL7642E 0.01 20 NO YES 0.05 0.044 0.016 2.0 0.04
HA-5144 0.05 6 YES NO 100 0.4 15 3.0 45
CA324 0.20 7 YES NO 250 1 0.5 5.0 10
CA124 0.20 5 YES NO 150 1 05 5.0 10
HA5234 0.70 05 NO NO 10 0.8 0.15 5.0 6.0
ICL7641C 1.00 10 NO YES 0.05 14 16 5.0 07
ICL7641E 1.00 20 NO YES 0.05 14 16 5.0 0.7
CA5470 1.50 22 YES NO 0.05 14 5 3.0 4

* Supply Current for single 5V supply, if specified in data sheet.

NOTE: Bold type designates a new product from Harris.
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Selection Guide
LOW POWER: Min/Max Limits at +25°C, Unless Otherwise Specified
SUPPLY SLEW OUTPUT
CURRENT MAX RATE GBWP CM VOLTAGE | OUTPUT OFFSET BIAS
(mAJ/Op V+, V- (typ) (typ) RANGE SWING | CURRENT | VOLTAGE | CURRENT | PSRR

DEVICE Amp) (xv) (Vius) (MHz) (V) V) (mA) (mv) (nA) (dB)
SINGLE
CA3440 0.017 12.5 0.03 0.063 3.5 3.0 15.0 10.0 0.050 70
CA3440A 0.017 12.5 0.03 0.063 3.5 3.0 15.0 5.0 0.040 70
CA3078A 0.02 18.0 0.5 1.5 5.5 5.1 120 35 12.0 70
ICL7611A 0.02 9.0 0.02 0.044 4.4 4.9 0.1 2.0 0.05 80
ICL7612A 0.02 9.0 0.02 0.044 5.3 4.9 0.1 2.0 0.05 80
CA5130 0.10 8.0 10.0 4.0 2.5 25 4.0 10.0 0.015 55
CA5130A 0.10 8.0 10.0 4.0 25 2.5 4.0 4.0 0.010 60
CA5160 0.10 8.0 10.0 4.0 25 2.5 4.0 10.0 0.015 55
CA5160A 0.10 8.0 10.0 4.0 25 2.5 4.0 4.0 0.010 60
CA3078 0.13 7.0 15 8.0 5.5 5.1 120 4.5 170.0 70
HA-2705 0.15 22 20 1.0 11.0 12 10 5.0 40 80
CA3094 0.40 12.0 50.0 30.0 12.0 149 100.0 5.0 5000.0 70
CA3094A 0.40 18.0 50.0 30.0 12.0 149 100.0 5.0 5000.0 70
CA3094B 0.40 22.0 50.0 30.0 12.0 149 100.0 5.0 5000.0 70
CA5420A 0.55 1 0.5 0.5 9.0 9.7 1.2 5.0 0.005 70
CA3420A 1.0 1 0.5 0.5 9.0 9.7 1.2 5.0 0.005 70
DUAL
HA-5142 0.16 17.5 1.5 0.4 10.0 10 0.2 6.0 100 77
ICL7621A 0.25 9.0 0.16 0.5 4.2 4.9 1.0 2.0 0.05 80
HA-5232 0.73 18 0.15 0.8 12 12 6.0 0.5 10 100
CA158A 15 13.0 0.5 1.0 13.0 13.0 20.0 2.0 50.0 65
CA258A 1.5 6.5 0.5 1.0 13.0 13.0 20.0 3.0 80.0 65
CA2904 15 6.5 0.5 1.0 13.0 13.0 20.0 7.0 250.0 50
CA258 1.5 6.5 0.5 1.0 13.0 13.0 20.0 5.0 150.0 65
CA358 1.5 13.0 0.5 1.0 13.0 13.0 20.0 7.0 250.0 65
CA158 15 16.0 0.5 1.0 13.0 13.0 20.0 5.0 150.0 65
CA358A 1.5 13.0 0.5 1.0 13.0 13.0 20.0 3.0 100.0 65
CA3260A 1.5 8 10 4 +3/-8 +4/-8 12 5.0 0.03 77
CA5260A 2.0 8.0 5.0 3.0 2.5 4.4 120 5.0 0.030 76
QUAD
ICL7642 0.02 9.0 0.02 0.04 4.2 4.5 0.1 10.0 0.05 80
HA-5144 0.15 17.5 15 0.4 10.0 10 0.2 6.0 100.0 77
CA124 0.5 16.0 0.5 1.0 13.0 26.0 10.0 5.0 150.0 65
CA224 0.5 16.0 0.5 1.0 13.0 13.0 10.0 7.0 250.0 65
CA324 0.5 16.0 0.5 1.0 13.0 13.0 10.0 7.0 250.0 65
HA-5234 0.7 18 0.15 0.8 12 12 6.0 0.5 10 100
ICL7641 2.50 9.0 16 14 4.2 4.5 8.0 10.0 0.05 80

NOTE: Bold type designates a new product from Harris.
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Linear (CA Series)

‘Linear ICs are available in a wide variety of package
designs. These packages are identified by suffix letters
indicated in the chart below. When ordering Linear devices,
it is important that the appropriate suffix letter be affixed to
the type number as indicated on the price schedule.

PACKAGE CA SERIES
Dual-In-Line Ceramic Sidebraze D

Dual-In-Line Plastic
Frit-Seal Dual-In-Line Ceramic

CA Type Ordering Information

Quad-In-Line Plastic
Plastic Lead Chip Carrier

Dual-In-LIne Formed Lead TO-5

TO-5 Style Package

Z|lH4|lw]|Oo|Oo]m|m

Small Outline (SOIC) Plastic

Extra Value Screening

Linear product with extra value screening has an X added to
the standard type number in the price list, and is also
branded as such. A white dot will indicate location of Pin 1.

Example:

A CA3080E with Extra Value screening is designated
CA3080EX in the price list. It is branded CA3080EX plus a
white dot at pin number 1.

Tape and Reel for Small Outline Packages

With the introduction of small outline packages, Harris now
offers its customers the convenient tape and reel style
packaging. Small outline devices, which can be tape and
reeled, are denoted wtih the suffix “M96” or “AM96” in the
linear and high speed logic product lines. Devices must be
ordered in multiples of quantities listed below. Any returns
must be full and unopened reels.

LEAD TAPEWIDTH | REELSIZE | DEVICES
COUNT (mm) (INCHES) | PERREEL
8 12 13 2500
14 16 13 2500
16 16 13 2500
24 24 13 1000

PRODUCT FLOW

STANDARD
PRODUCT

100% BURN-IN
160 HR.

AT +125°C OR

EQUIVALENT

100% PARAMETRIC
AND FUNCTIONAL
TESTS AT +25°C

SAMPLE
PARAMETRIC
AND FUNCTIONAL
TESTS AT +25°C
AQL = 0.025%

ENHANCED
PRODUCT

] PRODUCTION STATE OR PROCESS

O QUALITY ASSURANCE STEP
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HARRIS

SEMICONDUCTOR

March 1993

CA124, CA224, CA324
LM324* LM2902*

Quad Operational Amplifiers for

Commercial, Industrial, and Military Applications

Features
¢ Operation from Single or Dual Supplies

Description

The CA124, CA224, CA324, LM324, and LM2902 consist of
four independent, high-gain operational amplifiers on a

¢ Unity-Gain Bandwidth................. IMHz(TYP.)  single monolithic substrate. An on-chip capacitor in each of
the amplifiers provides frequency compensation for unity
* DCVoltage Galn.........coounenenes 100dB (Typ.) gain. These devices are designed specially to operate from
e InputBlasCurrent ..........cccueuenn.. 45nA(Typ.) either single or dual supplies, and the differential voltage
range is equal to the power-supply voltage. Low power drain
* Input Offset Voltage.................... 2mV(Typ.) and an input common-mode voltage range from OV to V+
-1.5V (single-supply operation) make these devices suitable
* Input Offset Current for battery operation.
- CA224, CA324, LM324, LM2902............ 5nA (Typ.)
124 The CA124, CA224, CA324, LM324 and LM2902 are
SCAI24 e 3nA(TYP.)  gupplied in both 14-lead dual-in-line plastic (E suffix) and
« Replacement for Industr es 124, 224, 324 14-lead (150 mil) small outline (M suffix) packages. The -
P yTyp ’ CA324 is available in chip form (H suffix). g %
Applications g E
o
o Summing Amplifiers =
o

¢ Multivibrators
¢ Oscillators
¢ Transducer Amplifiers

e DC Gain Blocks

Pinout

CA124, CA224, CA324, LM324, LM2902
(PDIP, SOIC)
TOP VIEW

Y
OUTPUT 1 g 1] outpuT 4
NEG. A NEG.
npuT1 L2 ‘IAA[ 13] iNpUT 4
POS. POS.

weors L2

12
V+ E

INPUT 4
POS. POS.
INPUT 2 E E INPUT 3
NEG. 6 ° NEG.
INPUT 2 INPUT 3
OUTPUT 2 E ZJ OUTPUT 3

E GROUND

* Technical Data on LM Branded types is identical to the corresponding CA Branded types.
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures.
Copyright © Harris Corporation 1993 2.19
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Specifications CA124, CA224, CA324, LM324, LM2902

Absolute Maximum Ratings Operating Conditions
SupplyVoltage . .. ....ooveiiiiiiiiiiiaae 32Vto 16V  Operating Temperature Range .. .............. -55°C to +125°C
Differential InputVoltage. . . .........cvveiiinniinenenn. 32V Storage Temperature Range. ... ......c...oce.n. -65°C to +150°C
InputVoltage. . .....oovvveieiiiiiineennnnnn -0.3V to +32V
Input Current (Vi <-0.3V)(Note 1) . ......cvviiinnninnnn 50mA
Output Short Circuit Duration (V+ < 15V) (Note 2). ... Continuous
Power Dissipation
UptoTa=+455%C ..ouviniriiniininiinaernennens 750mwW
Above Ty =+55°C............. Derate Linearly at 6.67mW/°C
Junction Temperature. . . . ......coevviiinneeeninnns +175°C
Junction Temperature (Plastic Package) ............... +150°C
Lead Temperature (Soldering 10SecC.). . .......ccvvvvvvnnn +300°
Electrical Specifications Values Apply for Each Operational Amplifier. Supply Voitage (V+) = 5V,
Unless Otherwise Specified
CA124 LIMITS
PARAMETERS SYMBOL TEST CONDITIONS MIN | TYP I MAX | UNITS
Ta =+25°C
Input Offset Voltage Vio (Note 5) - 2 5 mvV
Output Voltage Swing Vopp R =2kQ 0 - V+-1.5 v
Input Common Mode Voltage Range Vicr (Note 4), V+ = 30V 0 - V+-15 \
Input Offset Current o [ - 3 30 nA
Input Bias Current ™ I+ or -, (Note 3) - 45 150 nA
Output Current (Source) lo Vi+=+1V, V|- = 0V, V+ = 15V 20 40 - mA
Output Current (Sink) lo Vi+ =0V, Vi-= 1V, V+ = 15V 10 20 - mA
Vi+ =0V, V- = 1V, Vg = 200mV 12 50 - pA
Large Signal Voltage Gain Ao Ry 2 2kQ, V+ = 15V (For large Vg swing) 94 100 - dB
Common Mode Rejection Ratio CMRR |DC 70 85 - dB
Power Supply Rejection Ratio PSRR |DC 65 100 - dB
Amplifier-to-Amplifier Coupling f = 1 to 20kHz (Input referred) - -120 - dB
Ta =-55°C to +125°C
Input Offset Voltage Vio (Note 5) - - 7 mvV
Temperature Coefficient of Input Offset <Vio Rg=0Q - 7 - Y]
Voltage
Input Offset Current o I+ -1 - - 100 nA
Temperature Coefficient of Input Offset eclo - 10 - pA”C
Current
Input Bias Current g I+ or I- - - 300 nA
Total Supply Current I+ Ry = oo On all amplifiers - 0.8 2 mA
Input Common Mode Voltage Range Vicr V+ =30V 0 - V+ -2 \"
Large Signal Voltage Gain AoL R 2 2kQ, V+ = 15V (For large Vg swing) 88 - - dB
OUTPUT VOLTAGE SWING
High Level Vou |RL=2kQ, V+=30V 26 - - v
R_ = 10kQ 27 28 - v
Low Level Voo |RL=10kQ - 5 20 mv

2-20




Specifications CA124, CA224, CA324, LM324, LM2902

Electrical Specifications Values Apply for Each Operational Amplifier. Supply Voltage (V+) = 5V,
Unless Otherwise Specified (Continued)

CA124 LIMITS
PARAMETERS SYMBOL TEST CONDITIONS MIN | TYP ] MAX | UNITS
OUTPUT CURRENT
Source lo Vi+=1Vpe, Vi-=0, V+ =15V 10 20 - mA
Sink o Vi- = 1Vpe, Vit = 0, Vi = 15V 5 8 - mA
Differential Input Voltage (Note 2) - - V+ v

NOTES:

1. This input current will only exist when the voltage at any of the input leads is driven negative. This current is due to the collector base
junction of the input p-n-p transistors becoming forward biased and thereby acting as input diode clamps. In addition to this diode action,
there is also lateral n-p-n parasitic transistor action on the IC chip. This transistor action can cause the output voltages of the amplifiers
to go to the V+ voltage level (or to ground for a large overdrive) for the time duration that an input is driven negative. 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 -0.3Vpg.

2. The maximum output current is approximately 40mA independent of the magnitude of V+. Continuous short circuits at V+> 15V can cause
excessive power dissipation and eventual destruction. Short circuits from the output to V+ can cause overheating and eventual destruc-
tion of the device.

3. Due to the p-n-p input stage the direction of the input current is out of the IC. No loading change exists on the input lines because the
current is essentially constant, independent of the state of the output.

4. The input signal voltage and the input common mode voltage should not be allowed to go negative by more than 0.3V. The positive limit
of the common mode voltage range is V+ - 1.5V, but either or both inputs can go to +32V without damage.

5. Vo = 1.4Vpc, Rg = 0Q with V+ from 5V to 30V; and over the full input common mode voltage range (OV to V+ - 1.5V).

OPERATIONAL
AMPLIFIERS

Electrical Specifications Values Apply for Each Operational Amplifier. Supply Voltage (V+) = 5V,

Unless Otherwise Specified
CA224, CA324 LIMITS
PARAMETERS SYMBOL TEST CONDITIONS MmN [ T | max | units

Ta=+25°C
Input Offset Voltage Vio (Note 3) - 2 7 mv
Output Voltage Swing Vorp R =2kQ 0 - V+-1.5 v
Input Common Mode Voltage Range Vicr (Note 2), V+ = 30V 0 - V+-1.5 \'
Input Offset Current lio I+ -1 - 5 50 nA
Input Bias Current s I+ or Ij-, (Note 1) - 45 250 nA
Qutput Current (Source) lo Vi+ =41V, V|- =0V, V+ = 15V 20 40 - mA
Output Current (Sink) lo Vi+=0V, V|- =1V, V+ = 15V 10 20 - mA

Vi+ =0V, V|- =1V, Vg = 200mV 12 50 - HA
Large Signal Voltage Gain AoL Ry 2 2kQ, V+ =15V (For large Vg swing) 88 100 - dB
Common Mode Rejection Ratio CMRR |DC 65 70 - dB
Power Supply Rejection Ratio PSRR DC 65 100 - dB
Amplifier-to-Amplifier Coupling f =1 to 20kHz (Input referred) - -120 - dB
Ta = -40°C to +85°C (CA224), T, = 0°C to +70°C (CA324)
Input Offset Voltage Vio (Note 3) - - 9 mV
Temperature Coefficient of Input Offset <V Rg =0Q - 7 - pvre
Voltage
Input Offset Current o -1 - - 150 nA
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Specifications CA124, CA224, CA324, LM324, LM2902

Electrical Specifications Values Apply for Each Operational Amplifier. Supply Voltage (V+) = 5V,
Unless Otherwise Specified (Continued)

CA224, CA324 LIMITS

PARAMETERS SYMBOL TEST CONDITIONS MIN I TYP I MAX UNITS
T, = -40°C to +85°C (CA224), T4 = 0°C to +70°C (CA324) (Continued)
Temperature Coefficient of Input o<lio - 10 - pAr°C
Offset Current
Input Bias Current s I+ or - - - 500 nA
Total Supply Current I+ Ry = o On all amplifiers - 0.8 2 mA
Input Common Mode Voltage Range Vicr V+ =30V 0 - V+ -2 \
Large Signal Voltage Gain A R, 22kQ, V+= 15V (For large Vg swing) 83 . - - dB
OUTPUT VOLTAGE SWING
High Level Vou R =2kQ, V+ =30V 26 - - \'
R = 10kQ 27 28 - \
Low Level Vou Ry = 10kQ - 5 20 mv
OUTPUT CURRENT
Source lo Vit = 1Vpg, V- =0, V4 = 15V 10 20 - mA
Sink lo Vi-=1Vpe, Vi+ =0, V4 = 15V 5 8 - mA
Differential Input Voltage (Note 2) - - V+ v
NOTES:

1. Due to the p-n-p input stage the direction of the input current is out of the IC. No loading change exists on the input lines because the
current is essentially constant, independent of the state of the output.

2. The input signal voltage and the input common mode voltage should not be allowed to go negative by more than 0.3V. The positive limit
of the common mode voltage range is V+ - 1.5V, but either or both inputs can go to +32V without damage.

3. Vo = 1.4Vp, Rg = 0Q with V+ from 5V to 30V; and over the full input common mode voltage range (OV to V+ - 1.5V).

Electrical Specifications Values Apply for Each Operational Amplifier. Supply Voltage (V+) = 5V,

Unless Otherwise Specified
LM2902 LIMITS
PARAMETERS SYMBOL TEST CONDITIONS MIN I . TYP | MAX | UNITS

Ta = -40°C to +85°C
Input Offset Voltage Vio (Note 3) - - 10 mvV
Temperature Coefficient of Input Offset =<V Rs=0 - 7 - uvrCc
Voltage
Input Offset Current o I+ - - 45 200 nA
Temperature Coefficient of Input Offset o<l - 10 - pA°C
Current
Input Bias Current s I+ or Ij-, (Note 1) - 40 500 nA
Total Supply Current I+ R = e On all amplifiers - 0.7 1.2 mA

Ry =00, V+ =26V - 1.5 3 mA
Input Common Mode Voltage Range Vicr V+ =26V, (Note 2) 0 - V+ -2 v
Large Signal Voltage Gain AoL FIL.> 2)kQ, V+ =15V (For large Vo 83 - - dB

swing




Specifications CA124, CA224, CA324, LM324, LM2902

Electrical Specifications Values Apply for Each Operational Amplifier. Supply Voltage (V+) = 5V,
Unless Otherwise Specified (Continued)

LM2902 LIMITS
PARAMETERS SYMBOL TEST CONDITIONS mn | Tve | max | unms

OUTPUT VOLTAGE SWING

High Level Vou |RL=2kQ,V4=26V 22 - .

R, = 10kQ 23 28 . v

Low Level VoL Ry = 10kQ - 5 100 mv
OUTPUT CURRENT

Source o |Vi+=1Vpe Vi-=0, V4 = 15V 10 20 - mA

Sink o Vi = 1Vpg, Vi = 0, V4 = 15V 5 8 - mA
Differential Input Voltage (Note 2) - - V+ v

NOTES:

1. Due to the p-n-p input stage the direction of the input current is out of the IC. No loading change exists on the input lines because the
current is essentially constant, independent of the state of the output.

2. The input signal voltage and the input common mode voltage should not be allowed to go negative by more than 0.3V. The positive limit
of the common mode voltage range is V+ - 1.5V, but either or both inputs can go to +32V without damage.

3. Vp = 1.4Vpg, Rg = 0Q with V+ from 5V to 30V; and over the full input common mode voltage range (OV to V+ - 1.5V).

OPERATIONAL
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Schematic Diagram (One of Four Operational Amplifiers)
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CA124, CA224, CA324, LM324, LM2902

Typical Performance Curves
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CA124, CA224, CA324, LM324, LM2902

Typical Performance Curves (Continued)
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CA158, CA258
CA358, CA2904,
LM358*, LM2904*

Dual Operational Amplifiers for Commercial

Industrial, and Military Applications

March 1993
Features
¢ Internal Frequency Compensation for Unity Gain
* HighDC Voltage Gain .........cc00aee 100dB (Typ.)
* Wide Bandwidth at Unity Gain .......... 1MHz (Typ.)
¢ Wide Power Supply Range:
- SingleSupply .. .ceeviieriinernnnannnnas 3 to 30V
- DualSupplies........................ +1.5to+15V
e LowSupplyCurrent...........conunus 1.5mA (Typ.)

¢ Low Input Bias Current
¢ Low Input Offset Voltage and Current
¢ Input Common-Mode Voltage Range Includes Ground

Differential Input Voltage Range Equal to V+ Range

Description

The CA158, CA158A, CA258, CA258A, CA358, CA358A
and CA2904 types consist of two independent, high gain,
internally frequency compensated operational amplifiers
which are designed specifically to operate from a single
power supply over a wide range of voltages. They may also
be operated from split power supplies. The supply current is
basically independent of the supply voltage over the
recommended voltage range.

These devices are particularly useful in interface circuits with
digital systems and can be operated from the single
common 5Vpc power supply. They are also intended for
transducer amplifiers, DC gain blocks and many other
conventional op amp circuits which can benefit from the
single power supply capability.

The CA158, CA158A, CA258, CA258A, CA358, CA358A, and
CA2904 types are an equivalent to or a replacement for the
industry types 158, 158A, 258, 258A, 358, 358A, and CA2904.

¢ Large Output Voltage Swing........... 0to V+-15V
Ordering Information
PART SUFFIX
NUMBER LETTERS PACKAGE
CA158, A E 8 Lead Plastic DIP
CA258, A
CA358, A M 8 Lead SOIC
CA2904
CA158, A T 8 Pin TO-5 Can with
CA258, A Standard Leads
CA3S8, A s 8 Pin TO-5 Can with
Dual-In-Line Formed Leads
Pinouts
CA158, CA258, and CA358 (TO-5 CAN) CA158, CA258, CA358, AND CA2904 (PDIP, SOIC)
TOP VIEW TOP VIEW
INV.
INPUT (A) \Y
NON-NV. OUTPUT (A) E 3 o] v
eut (a) (3) OUTPUT () INV. A
weut (a) L2, ~ ZI OUTPUT (B)
v (a) A NON-INV. A INV,
TAB INPUT (A) .- INPUT (B)
NON-INV. (73 - E NON-INV.
INPUT (B) OUTPUT (B) INPUT (B)
INV.
INPUT (B)
* Technical Data on LM Branded types Is identical to the ponding CA Branded

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1.C. Handling Procedures.
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Specifications CA158, CA158A, CA258, CA258A, CA358, CA358A, CA2904, LM358, LM2904

Absolute Maximum Ratings Operating Conditions
Supply Voltage (Note 5) Operating Temperature Range .. .............. -55°C to +125°C
CA2904. . ... ittt 26V or+13V  Storage Temperature Range.................. -65°C to +150°C
Other TYPBeS. . . v ie v vieeiieieneerenesennnns 32V or £16V
Differential Input Voltage (All Types). ..........ccovvvnnnns 32v
InputVoltage. . ..........cciiiiiiiiiiiinnnnn. -0.3Vto V+V
Input Current (Vi <-0.3V) (Note 5) . . .......ovvviinnnnn., 50mA
Output Short Circuit Duration (V+ < 15V) (Note 6)..... Continuous
Power Dissipation
UptoTa=-55%C .. cueiiiirnnirieaeenaneennnn 630mW
Above Tp=-55°C ............. Derate Linearly at 6.67 mW/°C
Junction Temperature . .. . ....cooveviiiinianeeerenns +175°C
Junction Temperature (Plastic Package) ............... +150°C
Lead Temperature ( Soldering 10Sec.) . ............... +300°C
CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational jons of this specification is not implied.
Electrical Specifications Values Apply for Each Operational Amplifier, Supply Voltage (V+) = 5V,
Unless Otherwise Specified
CA158A LIMITS
PARAMETERS SYMBOL TEST CONDITIONS MIN ' TYP I MAX UNITS i
Ta= 425°C e
ATY Su
Input Offset Voltage Vio |(Note3) - 1 2 mv E ;,"_
Output Voltage Swing Vorr | RL=2kQ 0 - V+-1.5 v u 5
o
Input Common Mode Voltage Range Vicr (Note 2), V+ =30V 0 - V+-15 v
Input Offset Current ho I+ - - - 2 10 nA
Input Bias Current lis I+ or Ij-, (Note 1) - 20 50 nA
Output Current (Source) lo Vi+=+1V, V|- =0V, V+ = 15V 20 40 - mA
Output Current (Sink) lo Vi+ =0V, Vi-=1V, V4= 15V 10 20 - mA
Vi+ =0V, V- = 1V, Vg = 200mV 12 50 - pA
Short Circuit Output Current Ry = 0Q (to Ground) (Note 4) - 40 60 mA
Large Signal Voltage Gain AoL R 2 2kQ, V+ =15V (For large Vg swing) 50 100 - Vimv
Common Mode Rejection Ratio CMRR DC 70 85 - dB
Power Supply Rejection Ratio PSRR DC 65 100 - dB
Amplifier-to-Amplifier Coupling f = 1 to 20kHz (Input referred) - <120 - dB
Ta = -55°C to +125°C
Input Offset Voltage Vio (Note 3) - - 4 mv
Temperature Coefficient of Input Vo Rg =0Q - 7 15 uvre
Offset Voltage
Input Offset Current o - 1 - - 30 nA
Temperature Coefficient of Input 1% - 10 200 pArC
Offset Current
Input Bias Current s I+ or - - 40 100 nA
Input Common Mode Voltage Range Vicr V+ = 30V (Note 2) 0 - V+ -2 v
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Specifications CA158, CA158A, CA258, CA258A, CA358, CA358A, CA2904, LM358, LM2904

Electrical Specifications Values Apply for Each Operational Amplifier, Supply Voltage (V+) = 5V,
Unless Otherwise Specified (Continued)

CA158A LIMITS
PARAMETERS SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Supply Current I+ Ry =0 On all amplifiers - 0.7 1.2 mA
Ry = oo, V4 = 30V - 1.5 3 mA

NOTES:

1. Due to the p-n-p input stage the direction of the input current is out of the IC. No loading change exists on the input lines because this
current is essentially constant, independent of the state of the output.

2. The input signal voltages and the input common mode voltage should not be allowed to go negative by more than 0.3V. The positive limit
of the common mode voltage range is V+ - 1.5V, but either or both inputs can go to +32V without damage.

3. Vo = 1.4Vpg, Rg = 0Q with V+ from 5V to 30V; and over the full input common mode voltage range (0V to V+ - 1.5V).

4. The maximum output current is approximately 40mA independent of the magnitude of V+. Continuous short circuits at V+> 15V can cause
excessive power dissipation and eventual destruction. Short circuits from the output to V+ can cause overheating and eventual destruc-
tion of the device. Destructive dissipation can result from simultaneous short circuits on both amplifiers.

5. This input current will only exist when the voltage at any of the input leads is driven negative. This current is due to the collector base
junction of the input p-n-p transistors becoming forward biased and thereby acting as input diode clamps. In addition to this diode action,
there is also lateral n-p-n parasitic transistor action on the IC chip. This transistor action can cause the output voltages of the amplifiers
to go to the V+ voltage level (or to ground for a large overdrive) for the time duration that an input is driven negative. 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 -0.3vDC.

6. The maximum output current is approximately 40mA independent of the magnitude of V+. Continuous short élrcuits atV+> 15V cancause
excessive power dissipation and eventual destruction. Short circuits from the output to V+ can cause overheating and eventual destruc-
tion of the device. Destructive dissipation can result from simultaneous short circuits on both amplifiers.

Electrical Specifications Vvalues Apply for Each Operational Ampilifier, Supply Voltage (V+) = 5V,

Unless Otherwise Specified
CA258A LIMITS

PARAMETERS SYMBOL TEST CONDITIONS MmN | TP | wmAx | units
Ta =+25°C
Input Offset Voltage Vio (Note 3) - 1 3 mV
Output Voltage Swing Vopp R =2kQ 0 - V+-15 \
Input Common Mode Voltage Range Vicr (Note 2), V+ =30V 0 - V+-15 v
Input Offset Current o I+ -1 - 2 15 nA
Input Bias Current s I+ or I-, (Note 1) - 40 80 nA
Output Current (Source) lo Vi+=+1V, V|- =0V, V+ = 15V 20 40 - mA
Output Current (Sink) lo Vi+=0V,Vj-=1V, V+ =15V 10 20 - mA

Vi# = 0V, V- = 1V, Vg = 200mV 12 50 - pA

Short Circuit Output Current R, = 0Q (to Ground) (Note 4) - 40 60 mA
Large Signal Voltage Gain AoL Ry 22KQ, V+ = 15V (For large Vo swing) 50 100 - Vimv
Common Mode Rejection Ratio CMRR |DC 70 85 - dB
Power Supply Rejection Ratio PSRR DC 65 100 - dB
Amplifier-to-Amplifier Coupling f =1 to 20kHz (Input referred) - -120 - dB
Ta = -25°C to +85°C
Input Offset Voltage Vio (Note 3) - - 4 mV
Temperature Coefficient of Input Offset Vo Rg=0Q - 7 15 (MY
Voltage
Input Offset Current o I+ - - - 30 nA
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Specifications CA158, CA158A, CA258, CA258A, CA358, CA358A, CA2904, LM358, LM2904

Electrical Specifications Values Apply for Each Operational Amplifier, Supply Voltage (V+) = 5V,
Unless Otherwise Specified (Continued)

CA258A LIMITS
PARAMETERS SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Temperature Coefficient of Input Offset o<y - 10 200 pA°C
Current
Input Bias Current g I+ or I- - 40 100 nA
Input Common Mode Voltage Range Vicr V+ =30V (Note 2) 0 - V+ -2 v
Supply Current I+ R = oo On all amplifiers - 0.7 1.2 mA
Ry =0, V+ =30V - 1.5 3 mA
NOTES:

1. Due to the p-n-p input stage the direction of the input current is out of the IC. No loading change exists on the input lines because this
current is essentially constant, independent of the state of the output.

2. The input signal voltages and the input common mode voltage should not be allowed to go negative by more than 0.3V. The positive limit
of the common mode voltage range is V+ - 1.5V, but either or both inputs can go to +32V without damage.

3. Vo = 1.4Vpc, Rg = 0Q with V+ from 5V to 30V; and over the full input common mode voltage range (0V to V+ - 1.5V).

4. The maximum output current is approximately 40mA independent of the magnitude of V+. Continuous short circuits at V+> 15V can cause
excessive power dissipation and eventual destruction. Short circuits from the output to V+ can cause overheating and eventual destruc-
tion of the device. Destructive dissipation can result from simultaneous short circuits on both amplifiers.

Electrical Specifications Values Apply for Each Operational Amplifier, Supply Voltage (V+) = 5V,

Unless Otherwise Specified
CA358A LIMITS

PARAMETERS ‘| sYmsoL TEST CONDITIONS MIN | TYP I MAX UNITS
Ta = +25°C
Input Offset Voltage Vio (Note 3) - 2 3 mV
Output Voltage Swing Vopp R =2kQ 0 - V+-1.5 v
Input Common Mode Voltage Range Vicr (Note 2), V+ =30V 0 - V+-1.5 \
Input Offset Current ’ ho I+ - - 5 30 nA
Input Bias Current g I+ or |-, (Note 1) - 45 100 nA
Output Current (Source) lo Vi+ =41V, V|- =0V, V+ = 15V 20 40 - mA
Output Current (Sink) o Vi+= 0V, Vi = 1V, V4 = 15V 10 20 - mA

Vi+ =0V, V|- = 1V, Vg = 200mV 12 50 - pA

Short Circuit Output Current R =0Q (to Ground) (Note 4) - 40 60 mA
Large Signal Voltage Gain Ao Ry 22kQ, V+ = 15V (For large Vg swing) 25 100 - V/imVv
Common Mode Rejection Ratio CMRR |DC 65 85 - dB
Power Supply Rejection Ratio PSRR DC 65 100 - dB
Amplifier-to-Amplifier Coupling f = 1 to 20kHz (Input referred) - -120 - dB
Ta =010 +70°C
Input Offset Voltage Vio (Note 3) - - 5 mV
Temperature Coefficient of Input Offset o<Vio Rg =0Q - 7 20 uvre
Voltage
Input Offset Current lio [ - - 75 nA
Temperature Coefficient of Input Offset o<l - 10 300 pA°C
Current
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Specifications CA158, CA158A, CA258, CA258A, CA358, CA358A, CA2904, LM358, LM2904

Electrical Specifications Values Apply for Each Operational Amplifier, Supply Voltage (V+) = 5V,
Unless Otherwise Specified (Continued)

CA358A LIMITS
PARAMETERS SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Input Bias Current g Ii+or - - 40 200 nA
Input Common Mode Voltage Range Vicr V+ =30V (Note 2) 0 - V+ -2 v
Supply Current i Ry = oo On all amplifiers - 0.7 1.2 mA
R =0, V4 =30V - 1.5 3 mA

NOTES:

1. Due to the p-n-p input stage the direction of the input current is out of the IC. No loading change exists on the input lines because this
current is essentially constant, independent of the state of the output.

2. The input signal voltages and the input common mode voltage should not be allowed to go negative by more than 0.3V. The positive limit
of the common mode voltage range is V+ - 1.5V, but either or both inputs can go to +32V without damage.

3. Vo = 1.4Vp, Rg = 0Q with V+ from 5V to 30V; and over the full input common mode voltage range (0V to V+ - 1.5V).

4. The maximum output current is approximately 40mA independent of the magnitude of V+. Continuous short circuits at V+ > 16V can cause
excessive power dissipation and eventual destruction. Short circuits from the output to V+ can cause overheating and eventual destruc-
tion of the device. Destructive dissipation can result from simultaneous short circuits on both amplifiers.

Electrical Specifications Values Apply for Each Operational Amplifier, Supply Voltage (V+) = 5V,

Unless Otherwise Specified
LIMITS
CA158, CA258

PARAMETERS SYMBOL TEST CONDITIONS MIN | TYP I MAX UNITS
Ta=+25°C
Input Offset Voltage Vio (Note 3) - 2 5 mv
Output Voltage Swing Vopp R =2kQ 0 - V+-15 v
Input Common Mode Voltage Range Vicr (Note 2), V+ =30V 0 - V+-16 \
Input Offset Current o I+ -1 - 3 30 nA
Input Bias Current [ I+ or |-, (Note 1) - 45 150 nA
Output Current (Source) lo Vi+ =41V, V|- = 0V, V+ = 15V 20 40 - mA
Output Current (Sink) lo Vi+ =0V, V;-=1V, V+ = 16V 10 20 - mA

Vi+ =0V, V|- = 1V, Vo = 200mV 12 50 - pA

Short Circuit Output Current R =0Q (to Ground) (Note 4) - 40 60 mA
Large Signal Voltage Gain AoL Ry 22kQ, V+ = 15V (For large Vg swing) 50 100 - VimV
Common Mode Rejection Ratio CMRR |DC 70 85 - dB
Power Supply Rejection Ratio PSRR DC 65 100 - dB
Amplifier-to-Amplifier Coupling f = 1 to 20kHz (Input referred) - -120 - dB
Ta = -55°C to +125°C (CA158); T, = -25°C to +85°C (CA258)
Input Offset Voltage Vio (Note 3) - - 7 mV
Temperature Coefficient of Input Offset o<Vio Rg=0Q - 7 - uvrec
Voltage
Input Offset Current o [ - - 100 nA
Temperature Coefficient of input Offset o<l - 10 - pA°C
Current
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Specifications CA158, CA158A, CA258, CA258A, CA358, CA358A, CA2904, LM358, LM2904

Electrical Specifications Values Apply for Each Operational Ampliifier, Supply Voltage (V+) = 5V,
Unless Otherwise Specified (Continued)

LIMITS
CA158, CA258
PARAMETERS SYMBOL TEST CONDITIONS MIN TYP MAX UNITS

Input Bias Current ™ I+ or |- - 40 300 nA
Input Common Mode Voltage Range Vicr V+ = 30V (Note 2) 0 - V+-2 v
Supply Current I+ R = oo On all amplifiers - 0.7 1.2 mA

R = o0, V4 =30V - 1.5 3 mA

NOTES:

1. Due to the p-n-p input stage the direction of the input current is out of the IC. No loading change exists on the input lines because this
current is essentially constant, independent of the state of the output.

2. The input signal voltages and the input common mode voltage should not be allowed to go negative by more than 0.3V. The positive limit
of the common mode voltage range is V+ - 1.5V, but either or both inputs can go to +32V without damage.

3. Vo = 1.4Vp¢, Rg = 0Q with V+ from 5V to 30V; and over the full input common mode voltage range (OV to V+ - 1.5V).

4. The maximum output current is approximately 40mA independent of the magnitude of V+. Continuous short circuits at V+> 15V can cause

excessive power dissipation and eventual destruction. Short circuits from the output to V+ can cause overheating and eventual destruc-
tion of the device. Destructive dissipation can result from simultaneous short circuits on both amplifiers.

Electrical Specifications Values Apply for Each Operational Amplifier, Supply Voltage (V+) = 5V,

Unless Otherwise Specified
CA358 LIMITS
PARAMETERS SYMBOL TEST CONDITIONS MIN l TYP ] MAX UNITS

Ta = +25°C
Input Offset Voltage Vio (Note 3) - 2 7 mv
Output Voltage Swing Vopp Ry =2kQ 0 - V+-15 v
Input Common Mode Voltage Range Vicr (Note 2), V+ =30V 0 - V+-1.5 v
Input Offset Current lio I+ = - - 5 50 nA
Input Bias Current s I+ or |-, (Note 1) - 45 250 nA
Output Current (Source) lo Vi+=+1V,V|-= 0V, V+ = 15V 20 40 - mA
Output Current (Sink) o Vi+ =0V, V= 1V, V4 = 15V 10 20 - mA

‘ Vi# =0V, Vi- = 1V, Vg = 200mV 12 50 - pA
Short Circuit Output Current R_ = 0Q (to Ground) (Note 4) - 40 60 mA
Large Signal Voltage Gain AoL R, 22kQ, V+ = 15V (For large Vo swing)| 25 100 - VimV
Common Mode Rejection Ratio CMRR |DC 65 70 - dB
Power Supply Rejection Ratio PSRR DC 65 100 - dB
Amplifier-to-Amplifier Coupling f =1 to 20kHz (Input referred) - -120 - dB
Ta=0to +70°C
Input Offset Voltage Vio (Note 3) - - 9 mv
Temperature Coefficient of Input Offset <Vio Rg=0Q - 7 - uvre
Voltage
Input Offset Current o I+ -1 - - 150 nA
Temperature Coefficient of Input Offset e<lio - 10 - pA°C
Current
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Specifications CA158, CA158A, CA258, CA258A, CA358, CA358A, CA2904, LM358, LM2904

Electrical Specifications Values Apply for Each Operational Ampiifier, Supply Voltage (V+) = 5V,
Unless Otherwise Specified (Continued)

CA358 LIMITS
PARAMETERS SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Input Bias Current s I+ or - - 40 500 nA
Input Common Mode Voltage Range Vicr V+ =30V (Note 2) 0 - V+2 |V
Supply Current I+ R = oo On all amplifiers - 0.7 1.2 mA
RL =9, V+ =30V - 1.5 3 mA
NOTES:

1. Due to the p-n-p input stage the direction of the input current is out of the IC. No loading change exists on the input lines because this

current is essentially constant, independent of the state of the output.

2. The inputsignal voltages and the input common mode voltage should not be allowed to go negative by more than 0.3V. The positive limit

of the common mode voltage range is V+ - 1.5V, but either or both inputs can go to +32V without damage.
3. Vg = 1.4V, Rg = 0Q with V+ from 5V to 30V; and over the full input common mode voltage range (OV to V+ - 1.5V).

4. The maximum output current is approximately 40mA independent of the magnitude of V+. Continuous short circuits at V+> 15V can cause
excessive power dissipation and eventual destruction. Short circuits from the output to V+ can cause overheating and eventual destruc-

tion of the device. Destructive dissipation can result from simultaneous short circuits on both amplifiers.

Electrical Specifications Values Apply for Each Operational Amplifier, Supply Voltage (V+) = 5V,

Unless Otherwise Specified
CA2904 LIMITS

PARAMETERS SYMBOL TEST CONDITIONS MIN | TYP | MAX UNITS
Ta = +25°C
Input Offset Voltage Vio (Note 3) - 2 7 mV
Output Voltage Swing Vorp Ry = 10kQ 0 - V+-1.5 \
Input Common Mode Voltage Range Vicr (Note 2), V+ =30V 0 - V+-1.5 v
Input Offset Current o I+ -0 - 5 50 nA
Input Bias Current Is I+ or |-, (Note 1) - 45 250 nA
Output Current (Source) lo Vi+ =41V, V|- = 0V, V+ = 16V 20 40 - mA
Output Current (Sink) lo Vi+=0V, V- =1V, V+ = 15V 10 20 - mA
Short Circuit Output Current R, = 0Q (to Ground) (Note 4) - 40 60 mA
Large Signal Voltage Gain AoL R 22kQ, V+ =15V (For large Vg swing) - 100 - V/imV
Common Mode Rejection Ratio CMRR |DC 50 70 - dB
Power Supply Rejection Ratio PSRR DC 50 100 - dB
Amplifier-to-Amplifier Coupling f = 1 to 20kHz (Input referred) - -120 - dB
Ta = -40°C to +85°C '
Input Offset Voltage Vio (Note 3) - - 10 mv
Temperature Coefficient of Input Offset =<V|o Rg=0Q - 7 - uvree
Voltage )
Input Offset Current o I+ -1 - 45 200 nA
Temperature Coefficient of Input Offset o<l - 10 - pA°C
Current
Input Bias Current ™ i+ orl- - 40 500 nA
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Specifications CA158, CA158A, CA258, CA258A, CA358, CA358A, CA2904, LM358, LM2904

Electrical Specifications Values Apply for Each Operational Amplifier, Supply Voltage (V+) = 5V,
Unless Otherwise Specified (Continued)

CA2904 LIMITS
PARAMETERS SYMBOL TEST CONDITIONS MIN TYP MAX | UNITS
Input Common Mode Voitage Range Vicr V+ =30V (Note 2) 0 - V+ -2 \
Supply Current I+ R = oo On all amplifiers - 0.7 1.2 mA
R =00, V+ =30V - 1.5 3 mA

NOTES:

1. Due to the p-n-p input stage the direction of the input current is out of the IC. No loading change exists on the input lines because this
current is essentially constant, independent of the state of the output.

2. The input signal voltages and the input common mode voltage should not be allowed to go negative by more than 0.3V. The positive limit
of the common mode voltage range is V+ - 1.5V, but either or both inputs can go to +32V without damage.

3. Vo = 1.4V, Rg = 0Q with V+ from 5V to 30V; and over the full input common mode voltage range (OV to V+ - 1.5V).

4. The maximum output current is approximately 40mA independent of the magnitude of V+. Continuous short circuits at V+ > 15V can cause
excessive power dissipation and eventual destruction. Short circuits from the output to V+ can cause overheating and eventual destruc-
tion of the device. Destructive dissipation can result from simultaneous short circuits on both amplifiers.

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

Typical Performance Curves
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CA158, CA158A, CA258, CA258A, CA358, CA358A, CA2904, LM358, LM2904

Typical Performance Curves (continued)
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CA158, CA158A, CA258, CA258A, CA358, CA358A, CA2904, LM358, LM2904

Typical Performance Curves (Continued)
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Metallization Mask Layout

40 —
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(0.102 - 0.254)

-~ 63-7 ——)‘
(1.600 - 1.803)

Dimensions in parentheses are in millimeters and derived
from the basic inch dimensions as indicated. Grid gradua-
tions are in mils (10° inch).

The photographs and dimensions represent a chip when it
is part of the wafer. When the wafer is cut into chips, the
cleavage angles are 57° instead of 90° with respect to the
face of the chip. Therefore, the isolated chip is actually 7
mils (0.17mm) larger in both dimensions.
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CA741, CA1458,

CA1558, LM741*,

LM1458*, LM1558*

High Gain Single and Dual Operational Amplifiers

HARRIS

SEMICONDUCTOR

@

March 1993 for Military, Industrial and Commercial Applications
Features Description
¢ Input Bias Current (All Types) 500nA (Max.) The CA1458, CA1558 (dual types); CA741C, CA741 (single
« Input Offset Current (All Types) 200nA (Max.) types); high-gain operational amplifiers for use in military,
industrial, and commercial applications.
APP lications These monolithic silicon integrated circuit devices provide
¢ Comparator ¢ Multivibrator output short circuit protection and latch-free operation.
. . These types also feature wide common mode and differen-
* DC Amplifier * Summing Amplifier tial mode signal ranges and have low offset voltage nulling
¢ Integrator or Differentiator ¢ Narrow Band or Band capability when used with an appropriately valued
Pass Filter potentiometer. A 10kQ potentiometer is used for offset
nulling types CA741C, CA741 (See Figure 4); and types
Ordering Information CA1458, CA1558, have no specific terminals for offset
nulling. Each type consists of a differential input amplifier
PART NUMBER | TEMP. RANGE PACKAGE that effectively drives a gain and level shifting stage having a g
CA741E -55°C to +125°C | 8 Lead Plastic DIP complementary emitter follower output. ‘zt &’
CA741CE 0°C to +70°C 8 Lead Plastic DIP The manutacturing process make it possible to produce IC 8 %
CA1458E 0°C to +70°C 8 Lead Plastic DIP operational amplifiers with low burst (“popcorn”) noise Et E
CA1558E 55°C to +125°C | 8 Lead Plastic DIP characte.ristifas. The CA741‘ givgs limit specifications for E =
A7aIT s5°C o125 |apmo burst noise in the data bulletin, File Number 530. Contact o <
c ' o+ ntan your Sales Representative for information pertinent to other
CA741CT 0°C to +70°C 8 Pin Can operational amplifier types that meet low burst noise
CA1458T 0°C to +70°C 8 Pin Can specifications.
CA1558T -55°C to +125°C 8 Pin Can
NOTE: All types in any package style can be operated over the tem-
perature range of -55°C to +125°C, although the published limits for
certain electrical specifications apply only over the temperature
range of 0°C to +70°C.
Pinouts
CA741, CA741C (TO-5 CAN) CA1458, CA1558 (TO-5 CAN)
TOP VIEW TOP VIEW
V+ TAB
OUTPUT OUTPUT
(A) (8)
INV. INPUT INV. INPUT
(8)
NON-INV. (3) NON-INV.
INPUT (A) INPUT (B)
V-
CA741, CA741C (PDIP) CA1458, CA1558 (PDIP)
TOP VIEW TOP VIEW
J \J
oFFseT NULL [1] 8] NG outpuT (4) [1] 8] v
INV. INPUT [2] > 7] va INV. INPUT (A) IZ [7] outPuT (B)
NON-INV. INPUT [3] v 6] outpuT NON-INV. INPUT (8) [3] [6] INV. INPUT (B)
v [4] 5] oFFsET NULL v- E 5] NON-INV. INPUT (8)

* Technical Data on LM Branded types is identical to the corresponding CA Branded types.
CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures.
Copyright © Harris Corporation 1993 2.37
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Specifications CA741, CA741C, CA1458, CA1558, LM741, LM741C, LM1458, LM1558

Absolute Maximum Ratings Operating Conditions
Supply Voltage (Between V+ and V- Terminals) Storage Temperature Range. . ......ovevvinaes -65°C to +150°C
CA741C,CA1458 (NOte 3) . . ..o viviienieienenannnans 36V Operating Temperature Range
CA741,CA1558 (NOB 3) . oo vvnienerneeninnanennnns 4V CA741,CA1558. . ..covvviiiiiiiiinnnnnn,s -55°C to +125°C
Differential Input Voltage. . . ...... e CA741C,CA1458 .......covvnnnrenn. 0°C to +70°C (Note 4)
Input Voltage (NOt@ 2) ......ovvvieinieiiniiiiieinenenne.
Offset Terminal to V- Terminal Voltage (CA741C, CA741) ....10.5V
Output Short Circuit Duration. . ......ccovevvvinnnennn Indeﬁmte
Power Dissipation
UPto+70°C (CATA1C) . .o vveeeeeeiennennnnnnns 500mW
Upto+75°C (CAT41) o veee e e eneeeeneennneannns 500mW
Upto+30°C (CA1558) .o ovvevnineennnnnnnnnnnnenn 680mwW
Upto+25°C (CA1458) ..o oovneinininnnennnnnn 680mwW
For Temperatures exceeding
those indicated above............. Derate Linearly 6.67mW/°C
Junction Temperature . . ... .. voeevennerinnennneennns +175°C
Junction Temperature (Plastic Package) ............... +150°C
Lead Temperature (Soldering 10SeC.). . .....cevevenn.. +300°C
CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

Electrical Specifications Typical Values Intended Only for Design Guidance, Vi = +15V

TYPICAL VALUE
PARAMETERS SYMBOL TEST CONDITIONS (ALL TYPES) UNITS
Input Capacitance C 1.4 pF
Offset Voltage Adjustment Range +15 mvV
Output Resistance Ro 75 Q
Output Short Circuit Current 25 mA
Transient Response Unity Gain, V, =20mV, R = 2kQ,
Rise Time - Cy < 100pF 0.3 s
Overshoot 0sS. 5.0 %
Slew Rate (Closed Loop) SR R 2 2kQ 0.5 Vius
Electrical Specifications For Equipment Design, V+ = £15V
LIMITS
TEST CA741C, CA1458 (NOTE 1)
PARAMETERS SYMBOL | CONDITIONS | TEMPERATURE MIN TYP MAX UNITS
Input Offset Voltage Vio Rs < 10kQ +25°C - 2 6 mv
0°C to +70°C - - 7.5 mv
Input Offset Current o +25°C - 20 200 nA
0°C to +70°C - - 300 nA
Input Bias Current ™ +25°C - 80 500 nA
0°C to +70°C - - 800 nA
Input Resistance R 0.3 2 - MQ
Open Loop Differential Voltage AoL Ry 2 2kQ, +25°C 20,000 | 200,000 - viv
Gain Vo =10V 0°C to +70°C 15,000 ; - v
Common Mode Input Voltage Vicr +25°C 112 +13 - \'
Range
Common Mode Rejection Ratio CMRR Rg < 10kQ +25°C 70 90 - dB
Supply Voltage Rejection Ratio PSRR Rg < 10kQ +25°C - 30 150 uvv
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Specifications CA741C, CA741, CA1458, CA1558, LM741, LM741C, LM1458, LM1558

Electrical Specifications For Equipment Design, Vi = 15V (Continued)

LIMITS
TEST CA741C, CA1458 (NOTE 1)
PARAMETERS SYMBOL | CONDITIONS TEMPERATURE MIN TYP MAX UNITS
Output Voltage Swing Vopp R, > 10kQ +25°C +12 114 - v
R 2 2kQ +25°C 10 113 - \
0°C to +70°C +10 +13 - v
Supply Current I+ +25°C - 1.7 2.8 mA
Davice Dissipation Pp +25°C - 50 85 mwW
NOTE: 1. Values Apply for Each Section of the Dual Amplifiers
Electrical Specifications For Equipment Design, Vi = +15V
LIMITS
TEST CA741, CA1558 (NOTE 1)
PARAMETERS SYMBOL | CONDITIONS TEMPERATURE MIN TYP MAX UNITS
Input Offset Voltage Vio Rg < 10kQ +25°C - 1 5 mV
-55°C to +125°C - 1 6 mv
Input Offset Current o +25°C - 20 200 nA
-55°C - 85 500 nA
+125°C - 7 200 nA
Input Bias Current ™ +25°C - 80 500 nA
-55°C - 300 1500 nA
+125°C - 30 500 nA
Input Resistance R, - 0.3 2 - MQ
Open Loop Differential Voltage AoL R, 2 2kQ, +25°C 50,000 | 200,000 - VIV
Gain Vo = £10V -55°C to +125°C | 25,000 - - Vv
Common Mode Input Voltage Vicr -55°C to +125°C 12 113 - \"
Range
Common Mode Rejection Ratio CMRR Rg < 10kQ -55°C to +125°C 70 90 - dB
Supply Voltage Rejection Ratio PSRR Rg < 10kQ -565°C to +125°C - 30 150 uvwv
Output Voltage Swing Vopp RL 2 10kQ -55°C to +125°C +12 14 - v
R 2 2kQ -55°C to +125°C 110 13 - v
Supply Current [E3 +25°C - 17 28 mA
-55°C - 2 3.3 mA
+125°C - 1.5 25 mA
Device Dissipation Pp +25°C - 50 85 mw
-55°C - 60 100 mwW
+125°C - 45 75 mwW
NOTES:

1. Values Apply for Each Section of the Dual Amplifiers
2. If supply voltage is less than +15V, the Absolute Maximum Input Voltage is equal to the Supply Voltage
3. Voltage values apply for each of the dual operational amplifiers

4. All types in any package style can be operated over the temperature range of -55°C to +125°C, although the published limits for certain
electrical specification apply only over the temperature range of 0°C to +70°C
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CA741C, CA741, CA1458, CA1558, LM741, LM741C, LM1458, LM1558

Schematic Diagram

CA741C, CA741 AND FOR EACH AMPLIFIER OF THE CA1458 AND CA1558

O V+

1o

yo

X

AAA

Qi3

> 25K

¢+—® outpur

|7
L
INVERTING
oot ©
L ct
T 30pF
NON-INVERTING s
a1 Q2 R5 <
INPUT N5 3
Q3 Q4
—+ a8
a6 o} kK a7
OFFSET = Q14 5!
NULL |
| D3
RIS R3 < S R2
K3 sKS 3K 50K 3

AAA,

R12<

\A4
AAAS

> R10
>

—— a17

* See Functional Diagram for Terminal Numbers of Respective Type Numbers.

NOTE: All Resistance Values are in Q
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CA741C, CA741, CA1458, CA1558, LM741, LM741C, LM1458, LM1558

Typical Performance Curves

/

/

(

COMMON MODE INPUT RANGE (V)

0 5 10 15 20
DC SUPPLY (V+, V-)

FIGURE 1. COMMON MODE INPUT VOLTAGE RANGE vs SUPPLY

40 T
Ta=+25°C Ta=+25°C
15 5L R 22k /
/ 7 ® A
4
/ : /
10 g
/ z 2 /
[
=
o
=
2
(=]

10 /
5 /
0 5 10 15 20
DC SUPPLY (V+, V-)

FIGURE 2. OUTPUT VOLTAGE vs SUPPLY VOLTAGE FOR

VOLTAGE FOR ALL TYPES ALL TYPES
30
DC SUPPLY VOLTS (V4 = 15, V- = -15)
Ta = +25°C, C|_ = 100pF
25
20 ),
s "L Lex]]
5 5 /
o
=
2
3
20
s |
10%
vL RISE TIME
0 RISE TIM
05 0 405 10 15 20 25 30

TIME (us)
FIGURE 3. OUTPUT VOLTAGE vs TRANSIENT RESPONSE TIME FOR CA741C AND CA741

INVERTING
INPUT

NON-INVERTING
INPUT

FIGURE 4. OFFSET VOLTAGE NULL CIRCUIT FOR CA741C
AND CA741

if—

ViN

FIGURE 5. TRANSIENT RESPONSE TEST CIRCUIT FOR ALL
TYPES
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CA741C, CA741, CA1458, CA1558, LM741, LM741C, LM1458, LM1558

Metallization Mask Layout

CA741CH

54 - 62
+ (1.372 - 1.575)
]
.
-

° f—4-10
? ‘ (0.102- 0.254)
61-69

(1.549 - 1.753)

CA1458H

104
o 10 20 30 40 50 60 70 00 9|0 100
|

52-60
(1.321 - 1.524)

0o— |<_ _—t
l (o.1 52- 0.254) \
101-109
(2.565 - 2.768)

NOTE: Dimensions in parentheses are in millimeters and are de-
rived from the basic inch dimensions as indicated. Grid grad-
uations are in mils (10 inch)
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CA3020

Multipurpose Wide-Band Power Amps Military, Industrial

and Commercial Equipment at Frequency Up to 8MHz

March 1993

Features

* High Power Output Class B Amplifier
= CA3020 ......ovvennncnnnnnnnns 0.5W Typ. at Vg = +9V
= CA3020A........cciiiiiiinnnnn. 1.0W Typ. at Ve +12V

* Wide Frequency Range ... Up to 8MHz With Resistive Loads

o HighPowerGain.............ccvvviiiinnnnnen 75dB Typ.

* Single Power Supply For Class B Operation With Transformer
= CA3020 ......ciinnnrnnnnnnnnnnnncanansannn 3Vto 9V
= CA3020A ......ccoiniiiiiinninnnneneennannn 3Vto 12V

¢ Built-in Temperature-Tracking Voltage Regulator Provides
Stable Operation Over -55°C to +125°C Temperature Range

Applications

¢ AF Power Amplifiers For Portable and Fixed Sound and Commu-
nications Systems

e Servo-Control Amplifiers

¢ Wide-Band Linear Mixers

¢ Video Power Amplifiers

* Transmission-Line Driver Amplifiers (Balanced and Unbalanced)

¢ Fan-in and Fan-Out Amplifiers For Computer Logic Circuits

e Lamp-Control Amplifiers

e Motor-Control Amplifiers

o Power Multivibrators

e Power Switches

e Companion Application Note, AN-5766, “Application of
CA3020 and CA3020A Integrated Circuit Multipurpose Wide-
Band Power Amplifiers”

Description

The CA3020 and CA3020A are integrated-circuit, multi-
stage, multipurpose, wide-band power amplifiers on a single
monolithic silicon chip. They employ a highly versatile and
stable direct coupled circuit configuration featuring wide
frequency range, high voltage and power gain, and high
power output. These features plus inherent stability over a
wide temperature range make the CA3020 and CA3020A
extremely useful for a wide variety of applications in military,
industrial, and commercial equipment.

The CA3020 and CA3020A are particularly suited for service
as class B power amplifiers. The CA3020A can provide a
maximum power output of 1W from a 12VDC supply with a
typical power gain of 75dB. The CA3020 provides 0.5W
power output from a 9V supply with the same power gain.

These types are supplied in hermetically sealed TO-5 style 12
lead packages.

Ordering Information

-l
< ¥
g
el T
g3
hs
o
°<

PART
NUMBER

TEMPERATURE

RANGE PACKAGE

CA3020 -55°C to +125°C | 12 Pin Can

CA3020A -55°C to +125°C | 12 Pin Can

Pinout

CA3020, CA3020A

Schematic Diagram

YO o8 o11

(CAN)
TOP VIEW
V-
BUFFER AMP
out
BUFFER 10
ACDIFFIN (2) AMPIN
ACDIFF (5) © vas '
OUTPUT
NPN-C e 0 Vi+ o
3
OUTPUT (6) (D oureur
NPN-E outpur NPNC
NPN-E

The resistance values included on the schematic diagram have been supplied as a convenience to assist
Equipment Manufacturers in optimizing the selection of “outboard” components of equipment designs.
The values shown may vary as much as 30%.

Harris reserves the right to make any changes in the Resistance Values provided such changes do not
adversely affect the published performance characteristics of the device.

02

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures.
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Specifications CA3020, CA3020A

Absolute Maximum Ratings

Power Dissipation
Without Heat Sink
ALTA=425%C ottt e iee e e e eaaaas 1w
Above Tp=+25°C........cctun. Derate Linearly 6.7mW/°C
With Heat Sink .
AT =425%C .. ittt ienneranesnonannnns 2w
AtTo=425°C10 Te=+455%C .. uoeerrrnaaaennnnnnn. 2w
Above Tc=+55°C............. Derate Linearly 16.7 mW/°C
Junction Temperature. .. ....ccvveenennenennaeannn +175°C
Junction Temperature (Plastic Package) ............... +150°C
Lead Temperature (Soldering 10SeC.). . ....vvveuennn.. +300°C

Operating Conditions

Operating Temperature Range

Storage Operating Range

-55°C to +125°C
-65°C to +150°C

CAUTION: Stresses above those listed in “Absolute Maximum Ratlngs may cause permansnt damage to the device. This is a stress only rating and operation

of the device at these or any other conditions above those indit

P

of this specification is not implied.

Maximum Voltage Ratings T, = +25°C

The following chart gives the range of voltages which can be applied to the terminals listed vertically with respect

to the terminals listed horizontally. For example, the voltage range of the vertical Terminal 1 with respect to MaXimun"
Terminal 12 is OV to +10V. Current Ratings
TERM TERM| Iy | lour
NO. 1 2 3 4 5 6 7 8 9 10 1 12 NO. | mA | mA
Note 4 | Note 4 | Note 4 | Note 4 | Note 4 | Note 4 | Note4 | Note 5| +3 | Note4| +10
0 Note 1 0 - 20
1 -10-12 1
Note 4 | Note 4 | Note 4 | Note 4 | Note 4 | Note 4 | Note 4 | Note 4 | Note 4 |  +2 ; _
2 -2 2
Note 4 | Note 4 | Note 4 | Note 4 | Note 4 | Note 4 | Note 4 | Note 4 |  +2 _ ;
3 -2 3
Note 5 | Note 4 | Note 4 | Note 4 | Note 4 | Note 4 | Note 4 | Note 5
+18/+25 +18/+25 300 -
4 0 0 4
Note 4 | Note 4 | Note 4 | Note 4 | Note 4 | Note 4|  +3 N 300
5 Note 2 5
Note 5 | Note 4 | Note 4 | Note 4 | Note 4 |  +3
0 Note 2 - 300
6 -18/-25 6
Note 4 | Note 4 | Note 4 | Note 4 | Note 5
+18/+25 300 -
7 0 7
Note 3 | Note 4 | Note 4 | Note 3 ; )
8 0 8
+10 | Note 1 |+10/+12 20 _
9 0 0 0 9
Note4 | +10 1 R
10 0 10
1 Note 4 1 20 -
Ref.
Sub- - -
12 strate 12
NOTES:

1. This voltage is established by the maximum current rating.

2. The emitters of Q6 and Q7 may be returned to a negative voltage supply through emitter resistors. Current into terminal No. 9 should not
be exceeded and the total device dissipation should not be exceeded.

3. Terminal No. 8 may be connected to terminals No. 9, 11, or 12.

4. Voltages are not normally applied between these terminals. Voltages appearing between these terminals will be safe if the specified limits

between all other terminals are not exceeded.
5. Higher value is for CA3020A.
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Specifications CA3020, CA3020A

Electrical Specifications T, = +25°C

TEST CONDITIONS
CIRCUIT & DC SUPPLY
PROCEDURE| VOLTAGE LIMITS CA3020 LIMITS CA3020A
PARAMETERS SYMBOL FIGURE Veet Veez MIN TYP MAX MIN TYP MAX | UNITS
Collector-to-Emitter V(er)cER 1 (Note 1) - - 18 - - 25 - - \"
Breakdown Voltage,
Qg and Q; at 10mA
Collector-to-Emitter V@ericeo - - - 10 - - 10 - - v
Breakdown Voltage,
Qq at 0.1mA
Idle Currents, Qg and Q; 14 IDLE 7 9.0 2.0 - 5.5 - - 55 - mA
1 IDLE
Peak Output Currents, 14PK 7 9.0 2.0 140 - - 180 - - mA
| Qgand Q; 1,PK
Cutoff Currents, Qs and Q; | 1, CUTOFF 7 9.0 2.0 - - 1.0 - - 1.0 mA
I; CUTOFF
Differential Amplifier leet 7 9.0 9.0 6.3 9.4 12.5 6.3 9.4 125 mA
Current Drain
Total Current Drain lect + 7 9.0 9.0 8.0 215 350 | 14.0 215 30.0 mA
lcca
Differential Amplifier V. 7 9.0 2.0 - 1.1 - - 1.11 - \
Input Terminal Voltages V3
Regulator Terminal Voltage Vi4 7 9.0 2.0 - 2.35 - - 2.35 - v
Q, Cutoff (Leakage)
Currents:
Collector-to-Emitter lceo 10.0 - - - 100 - - 100 HA
Emitter-to-Base leso 3.0 - - - 0.1 - - 0.1 HA
Collector-to-Base lcso 3.0 - - - 0.1 - - 0.1 pA
Forward Current Transfer hegy - 6.0 - 30 75 - 30 75 -
Ratio, Q, at 3mA
Bandwidth at -3dB Point BW 8 6.0 6.0 - 8 - - 8 - MHz
6.0 6.0 200 300 - 200 300 - mw
(Note 1) (Note 1)
. 9.0 9.0 400 550 - 400 550 - mwW
Maximum Power Output Pomax) 9 (Note 1) (Note 1)
9.0 12.0 - - - 800 1000 - mw
(Note 2)
Sensitivity for Poyt = en 9 9.0 9.0 - 35 55 - - - mv
400mwW (Note 1)
Sensitivity for Poyr = enN 9 9.0 12.0 - - - - 50 100 mv
800mW (Note 2)
Input Resistance - Rina 10 6.0 6.0 - 1000 - - 1000 - Q
Terminal 3 to Ground
Junction-to-Case 0,0 - - - - - 60 - - 60 °cw
Thermal to Resistance
NOTES:
1. Rge = 130Q
2. Rge =200Q
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Specifications CA3020, CA3020A

Typical Performance Data (Note 1) A heat sink is recommended for high ambient temperature operation.

PARAMETERS SYMBOL CA3020 CA3020A UNITS
Vees 9.0 9.0 \"
Power Supply Voltage
Veez 9.0 12.0 \Y
Differential Amplifier leet 15 15 mA
Zero Signal Current
Output Amplifier lccz 24 24 mA
Differential Amplifier lee 16 16.6 mA
Maximum Signal Current
Output Amplifier lecz 125 140 mA
Maximum Power Output at THD = 10% PO 550 1000 mw
Sensitivity en 35 45 mvV
Power Gain Gp 75 75 dB
Input Resistance Rin 55 55
Efficiency n 45 55 %
Signal-to-Noise Ratio SIN 70 66 dB
THD at 150mW Level 3.1 3.3 %
Test Signal Frequency from 600Q Generator 1000 1000 Hz
Equivalent Collector-to-Collector Load Resistance Ree 130 200 Q

NOTE:

1. Refer to Figures 7 through 11 for measurement and symbol information.

r

(a) COLLECTOR-TO-EMITTER BREAKDOWN VOLTAGE
(Q6 AND Q7) CIRCUIT

CA3020
CA3020A

&
51KsS

o
M
1=

(b) TYPICAL AUDIO AMPLIFIER CIRCUIT UTILIZING THE
CA3020 OR CA3020A AS AN AUDIO PREAMPLIFIER AND
CLASS B POWER AMPLIFIER

FIGURE 1.




CA3020, CA3020A

+9V i
300

—> 42V T =-45°C

-45°C

4-25:’0\ N

L~ |
JNN | /211

200

(2]

N2

100

N

POWER AMPLIFIER OUTPUT, I4, 7 (mA)

25 0 25 50 75
7% 5 25 0 25

14 “ON" 44> 17 “ON"
DIFFERENTIAL AMPLIFIER INPUT, V5 (mV)
(a) TEST SETUP (b) CHARACTERISTICS WITH Ry SHORTED OUT

FIGURE 2. TYPICAL TRANSFER CHARACTERISTICS

<
£ 300
=
&
£ T, = -45°C
|Z;.' 200 ‘_250‘! \‘ , -45°C
= ~N \ @ l25"c
\ =
E +125°C |
% 100 \ l,/ P +125°C
& // /
H 4
o

0

25 0 25 50 75
7% §s0 25 0 -25

14 “ON" 41> I; “ON"
DIFFERENTIAL AMPLIFIER INPUT, Va3 (mV)
(a) TEST SETUP (b) CHARACTERISTIC WITH Ry, IN CIRCUIT

FIGURE 3. TYPICAL TRANSFER CHARACTERISTICS

+9V

T T
Tp = +25°C

(MAX. Iy CURRENT 300
WITH PIN 2

RETURNED TO GND

. THROUGH 10kQ)

200

100

POWER AMPLIFIER OUTPUT, I, I7 (mA)

(MAX. |4 CURRENT
WITHPIN 3 0

RETURNED TO GND 0 1 2 3 4
THROUGH 10kQ) POWER AMPLIFIER COLLECTOR VOLTAGE, Vg, V7 (V)

(a) TEST SETUP (b) CHARACTERISTIC
FIGURE 4. “MINIMUM DRIVE” TYPICAL CURRENT-VOLTAGE SATURATION CURVE
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CA3020, CA3020A

(a) TEST SETUP

FIGURE 5. ZERO SIGNAL AMPLIFIER CURRENT vs DIFFERENTIAL AMPLIFIER SUPPLY VOLTAGE

Icct

(a) TEST SETUP
FIGURE 6. ZERO SIGNAL AMPLIFIER CURRENT vs AMBIENT TEMPERATURE

ZERO SIGNAL OUTPUT
AMPLIFIER CURRENT (mA)

Veet

DIFFERENTIAL AMPLIFIER CURRENT (mA)

15

10

V 1
Ta = +25°C
S CLOSED
1 |
- S OPEN
g —
L1 et
L1 T
&
2 4 6 8 10

DIFFERENTIAL AMPLIFIER SUPPLY VOLTAGE (V)

(b) DIFFERENTIAL AMPLIFIER CHARACTERISTICS

T 1
Ta=+25°C
15
S CLOSED
10
% e S OPEN
5 /4 '//
L~
/ L~
.Ad/,
0
2 4 6 8 10

DIFFERENTIAL AMPLIFIER SUPPLY VOLTAGE (V)
(c) OUTPUT AMPLIFIER CHARACTERISTICS

ZERO SIGNAL DIFFERENTIAL
AMPLIFIER CURRENT (mA)

15

Veor =9V
—

10

l‘\

Veey =6V

Vee1 =3V

—*:QE S CLOSED]
Vee1=9V ] |
- S CLOSED

SOPEN |
S CLOSED

0

50 25 0 25 50 75 100 125 150

TEMPERATURE (°C)

(b) DIFFERENTIAL AMPLIFIER CHARACTERISTICS
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CA3020, CA3020A

15
<
EE
5% ~ -l Vcc1=9V
Ox 19
~
35 S~
Z0 Y
gg S CLOSED—
ot Veci=6v |
E3 5 S CLOSED
Nz Veer1 =9V ? OPEN
1
b= S CLOSED
0 Veey =3V |
50 [} 50 100 150
TEMPERATURE (°C)

(c) OUTPUT AMPLIFIER CHARACTERISTICS
FIGURE 6. ZERO SIGNAL AMPLIFIER CURRENT vs AMBIENT TEMPERATURE (Continued)

0
2 0
ouw
g TR
<5
F
3«
CURRENTS OR CURRENTS OR
VOLTAGES st s2 VOLTAGES S1 S2
I, -IDLE OPEN | OPEN lees OPEN | OPEN
Iy -IDLE OPEN | OPEN lec2 OPEN | OPEN
Iy -PEAK OPEN | CLOSE Vv, OPEN | OPEN
I, -PEAK CLOSE | OPEN Vs OPEN | OPEN
1,-CUTOFF | CLOSE | OPEN " OPEN | OPEN
I;-CUTOFF | OPEN | CLOSE

FIGURE 7. STATIC CURRENT AND VOLTAGE TEST CIRCUIT
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CA3020, CA3020A

PROCEDURES:

1.

Apply desired value of Vg and Veca

2. Apply 1kHz input signal and adjust for e;y = 5mV (rms)
3.
4. Vary input-signal frequency, keeping ey constant at 5mV,

Record the resulting value of eqyr in dB (reference value)

and record frequencies above and below 1kHz at which
eoyT decreases 3dB below reference value

. Record bandwidth as frequency range between -3dB

points

FIGURE 8. MEASUREMENT OF BANDWIDTH AT -3dB POINTS

1kHz
SIGNAL [eIN
SOURCE |

*T: PUSH-PULL OUTPUT TRANSFORMER;
LOAD RESISTANCE (R ) SHOULD BE
SELECTED TO PROVIDE INDICATED

COLLECTOR-TO-COLLECTOR LOAD 5.

IMPEDANCE (Rcc)

PROCEDURES:
Zero-Signal DC Current Drain

1.
2.

Apply desired value of Vg and Vgp and reduce ey to OV

Record resulting values of Igcy and I, in mA as Zero-
Signal DC Current Drain

Maximum-Signal DC Current Drain, Maximum Power Output,
Circuit Efficiency, Sensitivity, and Transducer Power Gain

. Apply desired value of Vcgy and Vegp and adjust ey to

the value at which the Total Harmonic Distortion in the
output of the amplifier = 10%

. Record resulting value of Igc and Igcz in mA as Maximum

Signal DC Current Drain

. Determine resulting amplifier power output in watts and

record as Maximum Power Output (Poyr)

. Calculate Circuit Efficiency (n) in % as follows:

Pout
Vecileet*Veealce2
where Poyr is in watts, Vogy and Ve are in volts, and
lcct and lggp are in amperes.

Record value of ey in mV (rms) required in Step 1as Sen-
sitivity (e)n)

n = 100

. Calculate Transducer Power Gain (Gp) in dB as follows:

P
ouT
Gp=1mw1y3;r

e|N2

3000+ R\ 10+

**See Figure 10 for definition of Ry

where PIN (inmw) =

FIGURE 9. MEASUREMENTS OF ZERO-SIGNAL DC CURRENT DRAIN, MAXIMUM-SIGNAL DC CURRENT DRAIN, MAXIMUM
POWER OUTPUT, CIRCUIT EFFICIENCY, SENSITIVITY, AND TRANSDUCER POWER GAIN
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CA3020, CA3020A

+Veer +Veez

PROCEDURES:

Input Resistance Terminal 10 to Ground (Rin10)
1. Apply desired value of Vg and Veep and set S in Position 1
2. Adjust 1-kHz input for desired signal level of measurement
3. Adjust R for e, = €4/2
4. Record resulting value of R as Ry1o

Input Resistance Terminal 3 to Ground (Rina)
1. Apply desired value of Vggy and Ve, set S in Position 2
2. Adjust 1-kHz input for desired signal level of measurement
3. Adjust R for e, = 84/2
4. Record resulting value of R as Ry

FIGURE 10. MEASUREMENT OF INPUT RESISTANCE

3kQ SuF
AAA 3t
\AAs el

*T: PUSH-PULL OUTPUT TRANSFORMER;
LOAD RESISTANCE (R ) SHOULD BE SuF
SELECTED TO PROVIDE INDICATED

COLLECTOR-TO-COLLECTOR LOAD =

IMPEDANCE (R¢c)

PROCEDURES:
Signal-to-Noise Ratio
1. Close S; and Sg3; open S,
2. Apply desired values of Vggy and Voo

3. Adjust e for an ampilifier output of 150mW and resulting
value of Eqyr in dB as egyry (reference value)

4. Open S, and record resulting value of egyy in dB as egut2
°ouT1

5. Signal-to-Noise Ratio (S/N) = 20Iog10
®ouT2

+Veet +Veez

DISTORTION
ANALYZER
HEWLETT-

| PACKARD
TYPE 302A
OR
EQUIVALENT
S T

™ =
S3
BAND-PASS
FILTER:
RL 50Hz
TO
15kHz

€out

RMS
VOLTMETER
BALLANTINE-
MODEL 320

OR
EQUIVALENT

Total Harmonic Distortion

1. Close S1 and S2; open S3

2. Apply desired values of Ve and Voea

3. Adjust ey for desired level amplifier output power
4. Record Total Harmonic Distortion (THD) in %

FIGURE 11. MEASUREMENT OF SIGNAL-TO-NOISE RATIO AND TOTAL HARMONIC DISTORTION
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SEMICONDUCTOR

CA3060

Operational Transconductance
Amplifier Arrays

@

March 1993

Features

* Low Power Consumption as Low as 100mwW
Per Amplifier

+ Independent Biasing for Each Amplifier

* High Forward Transconductance

* Programmable Range of Input Characteristics
¢ Low Input Bias and Input Offset Current

¢ High Input and Output Impedance

¢ No Effect on Device Under Output Short-Circuit
Conditions

* Zener Diode Bias Regulator

Applications

e For Low Power Conventional Operational
Ampilifier Applications

Active Filters
¢ Comparators
o Gyrators

* Mixers
Modulators
Multiplexers

L]

Multipliers
Strobing and Gating Functions
Sample and Hold Functions

Description

The CA3060 monolithic integrated circuit consists of an array of three
independent Operational Transconductance Ampilifiers.* This type of
amplifier has the generic characteristics of an operational voltage
amplifier with the exception that the forward gain characteristic is best
described by transconductance rather than voltage gain (open-loop
voltage gain is the product of the transconductance and the load
resistance, g,,R.). When operated into a suitable load resistor and
with provisions for feedback, these amplifiers are well suited for a
wide variety of operational-amplifier and related applications. In
addition, the extremely high output impedance makes these types
particularly well suited for service in active filters.

The three amplifiers in the CA3060 are identical push-pull Class A
types which can be independently biased to achieve a wide range of
characteristics for specific application. The electrical characteristics of
each amplifier are a function of the amplifier bias current (Iagc). This
feature offers the system designer maximum flexibility with regard to
output current capability, power consumption, slew rate, input resis-
tance, input bias current, and input offset current. The linear variation
of the parameters with respect to bias and the ability to maintain a
constant dc level between input and output of each amplifier also
makes the CA3060 suitable for a variety of nonlinear applications
such as mixers, multipliers, and modulators.

In addition, the CA3060 incorporates a unique Zener diode regulator
system that permits current regulation below supply voltages normally
associated with such systems.

* Generic applications of the OTA are described in AN-6668. For improved in-
put operating ranges, refer to CA3080 and CA3280 data bulletins (File Nos.
475 and 1174) and application notes AN-6668 and AN-6818.

Pinout

CA3060
(PDIP)
TOP VIEW

\J

RreGuLaToR ouT [T Eias |
REG.

REGULATOR IN [2]

[15] Blas NO. 1

[16] outPUTNO. 1

Ordering Information

PART TEMPERATURE
NUMBER RANGE PACKAGE
CA3060E -40°C to +85°C 16 Lead Plastic DIP

v+ [3]amp1 =

INV.INPUT NO. 3 [4]
NON-NV. INPUT NO. 3 5

BIAS No. 3 [6]
OUTPUT NO. 3 [7] [10] B1As NO. 2

v[E

[14] NON-INY. INPUT NO. 1
13] INV. INPUT NO. 1
[12] INv. INPUT NO. 2
[11] NON-INV. INPUT NO. 2

9] outPuT NO. 2

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures.

Copyright © Harris Corporation 1993 2.5 File Number 537.2



Specifications CA3060

Absolute Maximum Ratings Operating Conditions
Supply Voltage (Between V+ and V- Terminals). . ..... 36V (+18V) Storage Temperature Range.................. -65°C to +150°C
INPULtVORAGE. . oo v v veei i ittt V+toV-  Operating Temperature Range ..........ocveunn -40°C to +85°C
Differential Input Voltage (each amplifier). .................. 5V
Input Current (each amplifier) ................ccovveuient.. +1mA
Amplifier Bias Current (each amplifier). ................... 2mA
Bias Regulator InputCurrent . . ..........ccoviiiinnnnn -5mA
Output Short Circuit Duration (Note 3). . .............. Indefinite
Junction Temperature. .. .......ooveieiraneennnnnnns +175°C
Junction Temperature (Plastic Package) ............... +150°C
Lead Temperature ( Soldering 10Sec.) . .........ouuu.. +300°C
CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the op jons of this specification is not implied.
Electrical Specifications T, =+25°, V+ =15V, V- =-15V
LIMITS
AMPLIFIER BIAS CURRENT
lapc = 1WA Iagc = 10pA lagc = 100pA
PARAMETERS SYMBOL MIN TYP MAX MIN TYP MAX MIN TYP MAX [ UNITS
Input Offset Voltage Vio - 1 - - 1 - - 1 5 mVv
See Fi 1
(See Figure 1) é [’}
Input Offset Current lo - 3 - - 30 - - 250 | 1000 nA g -
(See Figure 2) B
Input Bias Current s . 33 - - 300 . - | 2500 | 5000 [ na -
(See Figures 3, 4) E ‘Et
Peak Output Current lom - 23 - - 26 - 150 | 240 - A =]
(See Figures 5, 6)
Peak Output Voltage
(See Figure 7)
Positive Voums - 13.6 - - 13.6 - 12 13.6 - v
Negative Vowm- - 147 - - 14.7 - 12 147 - v
Ampilifier Supply Current (each Ia - 8.5 - - 85 - - 850 1200 HA
amplifier)
(See Figures 8, 9)
Power Consumption P - 0.26 - - 2.6 - - 26 36 mwW
(each amplifier)
Input Offset Voltage Sensitivity
(Note 1)
Positive AVio/AV+ - 1.5 - - 2 - - 2 150 pvNv
Negative AV\p/AV- - 20 - - 20 - - 30 150 pwv
Amplifier Bias Voltage Vasc - 0.54 - - 0.60 - - 0.66 - \
(Note 2, See Figure 10)
DYNAMIC CHARACTERISTICS (At 1kHz, Unless Specified Otherwise)
Forward Transconductance g21 - 1.55 - - 18 - 30 102 - mmho
(large signal)
(See Figures 11, 12)
Common Mode Rejection Ra- CMRR - 110 - - 110 - 70 90 - dB
tio :
Common Mode Input Voltage Vier +12to | +1310 - +12to | +13to - +12to | +13to - v
Range -12 -14 -12 -14 -12 -14
DYNAMIC CHARACTERISTICS (At 1kHz, Unless Specified Otherwise) Continued
Slew Rate (test circuit) SR - 0.1 - - 1 - - 8 - Vius
(See Figure 17)
Open Loop (g,4) Bandwidth BWoL - 20 - - 45 - - 110 - kHz
(See Figure 13)
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Specifications CA3060

Electrical Specifications T, = +25°C, V+ = 15V, V- = -15V (Continued)

LIMITS
AMPLIFIER BIAS CURRENT
lagc = 1HA Iagc = 10pA Iagc = 100pA
PARAMETERS SYMBOL MIN TYP MAX MIN TYP MAX MIN TYP MAX | UNITS

Input Impedance Components

Resistance (See Figure 14) R - 1600 - - 170 - 10 20 - kQ

Capacitance at 1MHz C - 2.7 - - 2.7 - - 2.7 - pF
Output Impedance Components R

Resistance (See Figure 15) Ro - 200 - - 2 | - - 2 - MQ

Capacitance at 1MHz Co - 4.5 - - 4.5 - - 4.5 - pF
ZENER BIAS REGULATOR CHARACTERISTICS (At Ty = +25°C, I, = 0.1mA)
Voltage (See Figure 16) Vz Temperature Coefficient=| 6.2 6.7 7.9 \)

3mvreC
Impedance Z; | | - | 200 | 300 Q
NOTES:

1. Conditions for Input Offset Voltage Sensitivity
a. Bias current derived from the regulator with an appropriate resistor connected from Terminal 1 to the bias terminal on the amplifier
under test V+ is reduced to +13V for V+ sensitivity and V- is reduced to -13V for V- sensitivity.

for +13V and -15V Supplies
1V '

Vottset ~ Y orrset

b. V+ Sensitivity in pv/V =

for -13V and +15V Supplies
v

Vortiset ~ Vorfset

V- Sensitivity in pV/V =

2. Temperature Coefficient; -2.2mV/°C (at Vagg = 0.54, Iagc = 14A); -2.1mV/°C (at Vage = 0.060V, lagc = 10pA); -1.9mV/°C (at Vape = 0.66V,
Iagc = 100pA)
3. Short circuit may be applied to ground or to either supply

Schematic Diagram
BIAS REGULATOR AND ONE OPERATIONAL TRANSCONDUCTANCE AMPLIFIER

ZENER BIAS REGULATOR
Dy
{ Yo b,
010 rl 05
O, ¢ o or——]
o J
T o) Ko a, ——— OUTPUT(NOTE 4
NON-INVERTING INPUT —1% 0,
(NOTE 2) TaBC *
AMPLIFIER BIAS INPUT o——— K o D,
(NOTE 3) * D,
® -

NOTES:
1. Inverting Input of Amplifiers 1, 2 and 3 is on Terminals 13, 12 and 4, respectively.
2. Non-inverting Input of Amplifiers 1, 2 and 3 is Terminals 14, 11 and 5, respectively.
3. Amplifier Bias Current of Amplifiers 1, 2 and 3 is on Terminals 15, 10 and 6, respectively.
4. Output of Amplifiers 1, 2 and 3 is on Terminals 16, 9 and 7, respectively.
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Typical Performance Curves

2.0 v 1
SUPPLY VOLTAGE:
- V+ =6V, V-= -6V
V+ =15V, V-= -15V
s
£ 15
g
+125°C
3 1.0
g : u +25°C
] 77 s5°c
w
S == /
o 05 =
=)
a
Z
0.0
1 10 100 1000

AMPLIFIER BIAS CURRENT (pA)
FIGURE 1. INPUT OFFSET VOLTAGE vs AMPLIFIER BIAS

CURRENT
10 T |
MAXIMUM
- A I
3 [4 TYPiCAL
£ 7
w .
[4 Zz
g afiva
@ y v P
5 01X Ta=+25°C s
2 ” SUPPLY VOLTAGE: T
v Vez6V,V-=-6V  ~T1
V4 =15V, V-= -15V ma
N
1 10 100 1000

AMPLIFIER BIAS CURRENT (pA)
FIGURE 3. INPUT BIAS CURRENT vs AMPLIFIER BIAS CURRENT

1000
TYPICAL
l
£ MINIMUM
& 10 AL
g
3 v
5 -
&
u
3 10 A Ta = +25°C mu
¥ —~ SUPPLY VOLTAGE: {1+
w A Ve=6V,V-z6V {1
/ Vaz16V, V=5V | ||
4 NI
1 10 100 1000
AMPLIFIER BIAS CURRENT (1A)
FIGURE 5. PEAK OUTPUT CURRENT vs AMPLIFIER BIAS

CURRENT

1000

MAXIMUM 7]
<
£
£
E 100 TYPICAL
3 -
5
w
S5 10 Tp = +25°C -
5 =z SUPPLY VOLTAGE: [T
o V+ =6V, V-=-6V 1]
z 7 V4 =15V, V- = -15V
L1 L 1 L
, 1
1 10 100 1000
AMPLIFIER BIAS CURRENT (1A)
FIGURE 2. INPUT OFFSET CURRENT vs AMPLIFIER BIAS
CURRENT

10,

SUPPLY VOLTAGE: V+=6V, V-=-6V
V+ =15V, V-=-15V

L

< =S l— 1agc=100uA

E 1.0

w

[+

[

=2

bt \L; 1 10pA
p—— 'ABC = -

g [ ———

= 01

2

-9

=

i aBC = 1A
0.01

-75 50 25 [} 25 50 75 100 125
TEMPERATURE (°C)
FIGURE 4. INPUT BIAS CURRENT vs AMBIENT TEMPERATURE

1000 T ——
! lasc = 1004A —
g = _—A— 1 I
IaBc = 30pA —
= 4 ¥
w 100 + t
o —]
< lagc = 104A
3]
= |
2 w—
g Iagc = 3pA
3 10
™ —]
= lagc=1pA
e Y 1
SUPPLY VOLTAGE: V+ =6V, V-= -6V
1 . R L V+=?5V, V-‘=-15V
75 50 -25 0 25 50 75 100 125
TEMPERATURE (°C)
FIGURE 6. PEAK OUTPUT CURRENT vs AMBIENT TEMPERA-

TURE
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CA3060

Typical Performance Curves (Continued)
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FIGURE 7. PEAK OUTPUT VOLTAGE vs AMPLIFIER BIAS
CURRENT
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Typical Performance Curves (Continued)
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FIGURE 15. OUTPUT RESISTANCE vs AMPLIFIER BIAS CURRENT  FIGURE 16. BIAS REGULATOR VOLTAGE vs BIAS REGULA-
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Re Vz is measured between Terminal 1 and 8
AAA ) Vagc is measured between Terminals 15 and 8
. [(V+) = (V=) -0.7] Vz~Vasc
- Ay =~ Ry = S0
PUT Rg Iy ABC

OUT- EXTERNAL
PUT LOAD Supply Voltage: For both +6V and +15V

TYPICAL SLEW RATE TEST CIRCUIT PARAMETERS

SLEW

= pA | vpus | pa| a |l al| a]|al w

100| 8 |[200] 62k | 100k | 100k | 51k | 100 | 0.02
10 1 200 620k | 1M | 1M | 510k | 1k | 0.005
1] o1 2 l62M|[10M ]| 1OM |51M| » | ©

FIGURE 17. SLEW RATE TEST CIRCUIT FOR AMPLIFIER 1 OF CA3060
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Operating Considerations

The CA3060 consists of three operational amplifiers similar
in form and application to conventional operational amplifiers
but sufficiently different from the standard operational
amplifier (op amp) to justify some explanation .of their
characteristics. The amplifiers incorporated in the CA3060
are best described by the term Operational Transconduc-
tance Amplifier (OTA). The characteristics of an ideal OTA
are similar to those of an ideal op amp except that the OTA
has an extremely high output impedance. Because of this
inherent characteristics the output signal is best defined in
terms of current which is proportional to the difference
between the voltages of the two input terminals. Thus, the
transfer characteristics is best described in terms of
transconductance rather than voltage gain. Other than the
difference given above, the characteristics tabulated are
similar to those of any typical op amp.

The OTA circuitry incorporated in the CA3060 (Figure 18)
provides the equipment designer with a wider variety of
circuit arrangements than does the standard op amp;
because as the curves indicate, the user may select the
optimum circuit conditions for a specific application simply by
varying the bias conditions of each amplifier. If low power
consumption, low bias, and low offset current, or high input
impedance are primary design requirements, then low
current operating conditions may be selected. On the other
hand, if operation into a moderate load impedance is the
primary consideration, then higher levels of bias may be

used.
L‘L“ i B * * o J "
G I a5
1) |
. N Cio Q4 2H
Q
Dg
INVERTING
INPUT
Q ] I a4
OUTPUT
AMPLIFIER —x
BIAS ‘ Q12
CURRENT
—
(ABC) —
Dy
D, Kos i as
V- COMPLETE OTA CIRCUIT v

FIGURE 18. COMPLETE SCHEMATIC DIAGRAM SHOWING
BIAS REGULATOR AND ONE OF THE THREE OP-
ERATIONAL TRANSCONDUCTANCE AMPLIFIERS

Bias Conslideration for Op Amp Applications

The operational transconductance amplifiers allow the circuit
designer to select and control the operating conditions of the
circuit merely by the adjustment of the amplifier bias current
lagc. This enables the designer to have complete control
over transconductance, peak output current and total power
consumption independent of supply voltage.

In addition, the high output-impedance makes these amplifi-
ers ideal for applications where current summing is involved.

The design of a typical operation ampilifier circuit (Figure 19)
would proceed as follows:

Circuit Requirements

Closed Loop Voitage Gain = 10 (20dB)
Offset Voltage Adjustable to Zero
Current Drain as Low as Possible
Supply Voltage = +6V

Maximum Input Voltage = £t50mV
Input Resistance = 20kQ

Load Resistance = 20kQ

Device: CA3060

+6V

+6V

R
OFFSET
<4MQ

-V

FIGURE 19. 20dB AMPLIFIER USING THE CA3060

Calculation

1. Required Transconductance g21. Assume that the
open loop gain Ag. must be at least ten times the closed
loop gain. Therefore, the forward transconductance
required is given by:

O21 =AoL/RL
= 100/18kQ
=5.5mmho
(R, = 20kQ in parallel with 200kQ = 18kQ)

2. Selection of Suitable Amplifier Bias Current. The am-
plifier bias current is selected from the minimum value
curve of transconductance (Figure 11) to assure that the
amplifier will provide sufficient gain. For the required g,¢
of 5.5mmho an amplifier bias current Iagg of 20pA is
suitable.

3. Determination of Output Swing Capability. For a loop
gain of 10 the output swing is £0.5V and the peak load
current 25pA. However, the amplifier must also supply
the necessary current through the feedback resistor and
for Rg = 20kQ than Rg = 200kQ if Ag_ = 10. Therefore,
the feedback loading = 0.5/200kQ = 2.5pA.

The total amplifier current output requirements are, there-
fore, £27.5pA. Referring to the data given in Figure 5, we
see that for an amplifier bias current of 20ptA the amplifier
output current is £40uA. This is obviously adequate and it
is not necessary to change the amplifier bias current lgc.
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4. Calculation of Bias Resistance. For minimum supply
current drain the amplifier bias current |,g¢ should be fed
directly from the supplies and not from the bias regulator.
The value of the resistor Rygc may be directly calculated
using Ohm'’s law.

Rpgc = VSUIP_VABC
ABC
Ruge = 12-0.636
20x10™

568.5kQ or =560kQ

5. Calculation of Offset Adjustment Circuit. In order to
reduce the loading effect of the offset adjustment circuit
on the power supply, the offset control should be
arranged to provide the necessary offset current. The
source resistance of the non-inverting input is made
equal to the source resistance of the inverting input.

1]

6
o, 20X200x107Q_ o0

220% 10°

Because the maximum offset voltage is 5mV and an
additional increment due to the offset current (Figure 2)
flowing through the source resistance (i.e. 200 x 109 x
18 x 10° volts), therefore, the Offset Voltage Range =
S5mV + 3.6mV = +8.6mV. The current necessary to
provide this offset is

8.6x10™°

3 or0.48pA
18 x 10

With a supply voltage of 16V, this current can be
provided by a 10MQ resistor. However, the stability of
such a resistor is often questionable and a more realistic
value of 2.2MQ was used in the final circuit.

Other Considerations

Capacitance Effects

The CA3060 is designed to operate at such low power level
that high impedance circuits must be employed. In designing
such circuits, particularly feedback amplifiers, stray circuit
capacitance must always be considered because of its
adverse effect on frequency response and stability. For
example a 10kQ load with a stray capacitance of 15pF has a
time constant of 1MHz. Figure 20 illustrates how a 10kQ
15pF load modifies the frequency characteristic.

Capacitive loading also has an effect on slew rate; because
the peak output current is established by the amplifier bias
current, lagc (Figure 5), the maximum slew rate is limited to
the maximum rate at which the capacitance can be charged
by the loy. Therefore, SR = dV/dt = Ioy/Cy, where Cy is the
total load capacitance including strays. This relationship is
shown graphically in Figure 21. When measuring slew rate
for this data bulletin, care was taken to keep the total
capacitive loading to 13pF.

0
Ry = 10kQ
g % CL=0
ho )
3
w 40
£
3
x
-0
RL=10kQ
CL=15pF
80 1
0.01 0.1 1.0 10 100
FREQUENCY (MHz)
FIGURE 20. EFFECT OF CAPACITIVE LOADING ON
FREQUENCY RESPONSE
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A. C_=10,000pF G. C_ = 10pF

B. C_ = 3,000pF H. C_=3pF

C. C_ = 1000pF . C.=1pF

D. C_ = 300pF J. C_=0.3pF

E. C_=100pF K. C_ = 0.1pF

F. C_ = 30pF L. C_=0.03pF

FIGURE 21. EFFECT OF LOAD CAPACITANCE ON SLEW RATE

Phase Compensation

In many applications phase compensation will not be
required for the amplifiers of the CA3060. When needed,
compensation may easily be accomplished by a simple RC
network at the input of the amplifier as shown in Figure 17.
The values given in Figure 17 provide stable operation for
the critical unity gain condition, assuming that capacitive
loading on the output is 13pF or less. Input phase compen-
sation is recommended in order to maintain the highest
possible slew rate.

In applications such as integrators, two OTAs may be
cascaded to improve current gain. Compensation is best
accomplished in this case with a shunt capacitor at the
output of the first amplifier. The high gain following compen-
sation assures a high slew rate.
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Applications

Having determined the operating points of the CA3060
amplifiers, they can now function in the same manner as
conventional op amps, and thus, are well suited for most op
amp applications, including inverting and non-inverting
amplifiers, integrators, differentiators, summing amplifiers
etc.

Tri-Level Comparator

Tri-level comparator circuits are an ideal application for the
CA3060 since it contains the requisite three amplifiers. A tri-
level comparator has three adjustable limits. If either the
upper lower limit is exceeded, the appropriate output is
activated until the input signal returns to a selected
intermediate limit. Tri-level comparators are particularly
suited to many industrial control applications.

Circuit Description

Figure 23 shows the block diagram of a tri-level comparator
using the CA3060. Two of the three amplifiers are used to
compare the input signal with the upper limit and lower limit
reference voltages. The third amplifier is used to compare
the input signal with a selected value of intermediate limit
reference voltage. By appropriate selection of resistance
ratios this intermediate limit may be set to any voltage
between the upper limit and lower limit values. The output of
the upper limit and lower limit comparator sets the corre-
sponding upper or lower limit flip-flop. The activated flip-flop
retains its state until the third comparator (intermediate limit)
in the CA3060 initiates a reset function, thereby indicating
that the signal voltage has returned to the intermediate limit
selected. The flip-flops employ two CA3086 transistor array
ICs, with circuitry to provide separate “SET” and “POSITIVE
OUTPUT” terminals.

Vaz6V Vem6y  SATURATES WHEN
: UPPER LIMIT IS
INPUT SIGNAL EXCEEDED \
(Es)
100
O———————
CA3086 ILOADI AA
> >
Vi =6V 10ki: Zar
1 5.1k Q
AA
vy
3 V- = -6V] ' O
$ 1k 5) (1
3 SET =
— OYO 10 4 2
Ey WHEN
[ UPPER
EXCEEDED 3
—‘NV—J ! UPPER LIMIT
Ry FLIP-FLOP = @ @ Q
1K =
yeees T cifiao D>
SATURATES WHEN
VOLTAGE | ¢ ——(10H + e TXOMECIGTE REFERENCE  Va=6Y [ 'GWER LIMIT IS
\ EXCEEDED \
INTERMEDIATE LIMIT CA3086 TOAD 100
REFERENCE VOLTAGE
< <
$h, (Eu- EL) ang 310k ()
10k 2 a;
LOWER LIMIT
REFERENCE ()
VOLTAGE 5.1k
"‘V‘V
EL -
5.1k
LOWER
LIMITIS (3)
—‘M—_I EXCEEDED | | owER LIMIT
Ry FLIP-FLOP == (12HOPH)
= K =

NOTES: 1. ltems in dashed boxes are external to the
CA3086. All resistance values are in Q

2. Eg>E, = Q, (ON) ,Q, (OFF)

Eg <E_ = Q,(ON),Q, (OFF)

Ey—E

ES< 2

= Q, (OFF) ,Q, (OFF)

FIGURE 22. TRI-LEVEL COMPARATOR CIRCUIT
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FIGURE 23. FUNCTIONAL BLOCK DIAGRAM OF A TRI-LEVEL
COMPARATOR

The circuit diagram of a tri-level comparator appears in Figure
22. Power is provided for the CA3060 via terminal 3 and 8 by
+6V supplies and the built-in regulator provides amplifier bias
current (Iagc) to the three amplifiers via terminal 1. Lower limit
and upper limit reference voltages are selected by appropriate
adjustment of potentiometers R; and R, respectively. When
resistors R; and R, are equal in value (as shown), the inter-
mediate limit reference voltage is automatically established at
a value midway between the lower limit and upper limit values.
Appropriate variation of resistors R; and R4 permits selection
of other values of intermediate limit voltage. Input signal (Eg)
is applied to the three comparators via terminals 5, 12 and 14.
The “SET” output lines trigger the appropriate flip-flop when-
ever the input signal reaches a limit value. When the input sig-
nal returns to an intermediate value, the common flip-fiop
“RESET" line is energized. The loads in the circuits, shown in
Figure 22 are 5V, 25mA lamps.

TERMINAL
A
S 20
L =10kH > kQ
SuF s
S
TERIgINAL >

h

FIGURE 24. TWO OPERATIONAL TRANSCONDUCTANCE AM-
PLIFIERS OF THE CA3060 CONNECTED AS A GY-
RATOR IN AN ACTIVE FILTER CIRCUIT

Active Filters - Using the CA3060 as a Gyrator

The high output impedance of the OTAs makes the CA3060
ideally suited for use as a gyrator in active filter applications.
Figure 24 shows two OTAs of the CA3060 connected as a
gyrator in an active filter circuit. The OTAs in this circuit can
make a 3uF capacitor function as a floating 10kH inductor
across Terminals A and B. The measured Q of 13 (at a
frequency of 1Hz) of this inductor compares favorably with a
calculated Q of 16. The 20kQ to 2MQ attenuators in this
circuit extend the dynamic range of the OTA by a factor of
100. The 100kQ potentiometer, across V+ and V-, tunes the
inductor by varying the g21 of the OTAs, thereby changing
the gyration resistance.

Three Channel Multiplexer

Figure 25 shows a schematic of a three channel multiplexer
using a single CA3060 and a 3N153 MOSFET as a buffer
and power amplifier.

Ve =15V

V+ =15V

3N153
2
—0
OUTPUT
2kQ &
o~AA— j: 3kQ
V-=-15V

J_-I_: +15V STROBE “ON”
-15V STROBE “OFF”
FIGURE 25. THREE CHANNEL MULTIPLEXER

When the CA3060 is connected as a high input impedance
voltage follower, and strobe “ON”, each amplifier is activated
and the output swings to the level of the input of the
amplifier. The cascade arrangement of each CA3060
amplifier with the MOSFET provides an open loop voltage
gain in excess of 100dB, thus assuring excellent accuracy in
the voltage follower mode with 100% feedback. Operation at
16V is also possible with several minor changes. First, the
resistance in series with the amplifier bias current (I5gc) ter-
minal of each amplifier should be decreased to maintain
100pA of strobe “ON” current at this lower supply voltage.
Second, the drain resistance for the MOSFET should be
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decreased to maintain the same value of source current.
The low cost dual gate protected MOSFET, 40841 type, may
be used when operating at the low supply voltage.

The phase compensation network consists of a single 390Q
resistor and a 1000pF capacitor, located at the interface of the
CA3060 output and the MOSFET gate. The bandwidth of the
system is 1.5MHz and the slew rate is 0.3V/us. The system
slew rate is directly proportional to the value of the phase
compensation capacitor. Thus, with higher gain settings
where lower values of phase compensation capacitors are
possible, the slew rate is proportionally increased. .

Non-Linear Applications

AM Modulator (Two Quadrant Multiplier)

Figure 26 shows Amplifier 3 of the CA3060 used in an AM
modulator or two quadrant multiplier circuit. When modula-
tion is applied to the amplifier bias input, Terminal B, and the
carrier frequency to the differential input, Terminal A, the
waveform, shown in Figure 26 is obtained. Figure 26 is a
result of adjusting the input offset control to balance the
circuit so that no modulation can occur at the output without
a carrier input. The linearity of the modulator is indicated by
the solid trace of the superimposed modulating frequency.
The maximum depth of modulation is determined by the ratio
of the peak input modulating voltage to V-.

The two quadrant multiplier characteristic of this modulator is
easily seen if modulation and carrier are reversed as shown
in Figure 26. The polarity of the output must follow that of the
differential input; therefore, the output is positive only during,
the positive half cycle of the modulation and negative only in
the second half cycle. Note, that both the input and output
signals are referenced to ground. The output signal is zero
when either the differential input or 15g¢ are zero.

Four Quadrant Multiplier

The CA3060 is also useful as a four quadrant multiplier. A
block diagram of such a multiplier, utilizing Amplifiers 1, 2

+6V

CARRIER
) MODULATED
TEEM- 10k0 OUTPUT

<
Vs —AW—oy. STMQ

MoDULATION 100k

TERM.
B &

< 10kQ

and 3 is shown in Figure 27 and a typical circuit is shown in
Figure 28. The multiplier consists of a single CA3060 and,
as in the two quadrant multiplier, exhibits no level shift
between input and output. In Figure 27, Amplifier 1 is
connected as an inverting amplifier for the X-input signal.
The output current of Ampilifier 1 is calculated as follows:

Io(1) = [Vx] [g24(1)] Equation 3
Amplifier 2 is a non-inverting amplifier so that
10(2) = [+Vx] [921(2)] Equation 4

Because the amplifier output impedances are high, the load
current is the sum of the two output currents, for an output
voltage

Vo = VxRL [921(2) - G24(1)}

The transconductance is approximately proportional to the
amplifier bias current; therefore, by varying the bias current
the g21 is also controlled. Amplifier 2 bias current is propor-
tional to the Y-input signal and is expressed as

Equation 5

(V-) + VY
! ot a—— Equation 6
ABC(2) R ]
Hence,
921(2) = K [(V-) + Vy] Equation 7

Bias for Amplifier 1 is derived from the output of Amplifier 3
which is connected as a unity gain inverting amplifier. Iagc1),
therefore, varies inversely with Vy. And by the same reason-
ing as above

g21(1) = k [(V-) - Vy] Equation 8

Combining Equations 5, 7 and 8 yields:
Vo =Vx e ke R {[(V-) + Vy] - [(V-) - Vy]} or Vo = 2kR VxVy

FIGURE 26. TWO QUADRANT MULTIPLIER CIRCUIT USING THE CA3060 WITH ASSOCIATED WAVEFORMS
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FIGURE 27. FOUR QUADRANT MULTIPLIER

Figure 28 shows the actual circuit including all the adjust-
ments associated with differential input and an adjustment
for equalizing the gains of Ampilifiers 1 and 2. Adjustment of
the circuit is quite simple. With both the X and Y voltages at
zero, connect Terminal 10 to Terminal 8. This procedure
disables Amplifier 2 and permits adjusting the offset voltage
of Amplifier 1 to zero by means of the 100kQ potentiometer.
Next, remove the short between Terminal 10 and 8 and
connect Terminal 15 to Terminal 8. This step disables
Amplifier 1 and permits Amplifier 2 to be zeroed with the
other potentiometer. With AC signals on both the X and Y
inputs, R; and Ry, are adjusted for symmetrical output
signals. Figure 29 shows the output waveform with the
multiplier adjusted. The voltage waveform in Figure 29a
shows suppressed carrier modulation of 1kHz carrier with a
triangular wave.

Figures 29b and 29c, respectively, show the squaring of a
triangular wave and a sine wave. Notice that in both cases
the output is always positive and returns to zero after each
cycle.

X CA3060
INPUT 1Mo
D—1—Wv @- ouTPUT
Soua 3 -
1 3me :[ 270Q ™Me ol
= < 1000 @ vy Mag
270Q 1’ 114\ AAA =
AAA "— <
YWy = ~200ka x| | 27
INPUT|  s1KQ 1 =
AAA O 51
W 4 kQ
j 100: Ag“’ 560k
L 240kQ A
= | lo.o2F Vo [y
24kQ 100kQ}eo
100kQ
as -G) M
< -
$1ama
{10)
b C 560kQS
<
®
2700
A AA ®

Evvr

FIGURE 28. TYPICAL FOUR QUADRANT MULTIPLIER CIRCUIT

FIGURE 29. VOLTAGE WAVEFORMS OF FOUR QUADRANT MULTIPLIER CIRCUIT
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HARRIS

SEMICONDUCTOR

i CA3078

March 1993 Micropower Operational Amplifier
Features Description
* Low Standby Power............. As Low As700nW The CA3078 and CA3078A are high gain monolithic
¢ Wide Supply Voltage Range........... +0.75V to +15V  operational amplifiers which can deliver milliamperes of
* High Peak Output Current.............. 6.5mA min, current yet only consume microwatts of standby power. Their

operating points are externally adjustable and frequency
compensation may be accomplished with one external
capacitor. The CA3078 and CA3078A provide the designer
with the opportunity to tailor the frequency response and
improve the slew rate without sacrificing power. Operation
with a single 1.5V battery is a practical reality with these
devices.

¢ Adjustable Quiescent Current
¢ Output Short Circuit Protection

Applications

¢ Portable Electronics
* Medical Electronics
¢ Instrumentation

o Telemetry

¢ Intrusion Alarms
The CA3078A is a premium device having a supply voltage
range of V+ = 0.75V to Vi = 15V. The CA3078 has the same
lower supply voltage limit but the upper limit is V+ = +6V and

Ordering Information V-=-6V.
PART TEMPERATURE
NUMBER RANGE PACKAGE
CA3078AE -55°C to +125°C | 8 Lead Plastic DIP
CA3078AM -55°C to +125°C | 8 Lead SOIC
CA3078AM96 -55°C to +125°C | 8 Lead SOIC*
CA3078AT -55°C to +125°C | 8 Pin Can
CA3078E 0°Cto +70°C | 8 Lead Plastic DIP
CA3078M 0°Cto +70°C | 8 Lead SOIC
CA3078M96 0°Cto +70°C | 8 Lead SOIC*
CA3078T 0°C to +70°C 8 Pin Can
* Denotes Tape and Reel
Pinouts Schematic Diagram
CA3078 (PDIP, SOIC) CA3078 AND CA3078A

TOP VIEW

comp n"m comp
INV. INPUT 2] (7] v+
NON-INV. ||
INPUT 3] D 6] OUTPUT
v- 4] 5] BIAS

CA3078 (TO-5 CAN)
TOP VIEW

(D)< COMPENSATION —*@5

NOTE: Pin 4 is connected to case.

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures.
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Specifications CA3078, CA3078A

Absolute Maximum Ratings T,=+25°C

Supply Voltage (Between V+ and V- Terminal)

CAB078. .. i iiiitt i iiinenie it teernnnnnennnnnn 14V

CAB07BA. ... ittt iieinien it teeransansnnnnns 36V
Differential InputVoltage. . .........covviiiniinrnerennnen 6V
InputVoltage. .. .......ooviiiiiiiiiiieninnne. V+to V-
InputCurrent. .. ...coiiiiii it i e 0.1mA
Output Short Circuit Duration (Note 1) . . ........... No Limitation
Junction Temperature. . .......cveeerneenennnenannes +175°C
Junction Temperature (Plastic Package) ............... +150°C
Lead Temperature (Soldering 10Sec.). ................ +300°C

CAUTION: Stresses above those listed in “Absolute Maxii

Operating Conditions
Operating Temperature Range
CAB078 .. i ieeviineniiieiniienneinnenas 0°C to +70°C
CA3078A. ..eiiiiiiiiiiiiieneenianinns -55°C to +125°C
Storage Temperature Range. . ................ -65°C to +150°C

Ratings” may cause permanent damage to the device. This is a stress only rating and operation

of the device at these or any other conditions above those d in the op tions of this specification is not implied.
Electrical Specifications For Equipment Design
CA3078A LIMITS CA3078 LIMITS
TEST CONDITIONS Rger =5.1MQ Rger = 1IMQ
Tp=-55°C to Ty=0°Cto
Ve R A, Ta = +25°C +125°C Ta=+25°C +70°C
SYMBOL andV-| (kQ) | (k) § MIN | TYP | MAX | MIN | MAX | MIN | TYP | MAX | MIN | MAX | UNITS
Vio 6V <10 - - 0.70 3.5 - 45 - 1.3 4.5 - 5 mv
o - - - 050 | 25 - 5.0 . 6 32 - 40 nA
s - - - 7 12 - 50 - 60 | 170 - 200 nA
AoL - 210 92 100 - 90 - 88 92 - 86 - dB
la - - - 20 25 - 45 - 100 | 130 - 150 HA
Pp - - - 240 | 300 - 540 - 1200 | 1560 - 1800 uw
Vou - 210 | 5.1 | 5.3 - 5 - 5.1 | 6.3 - 5 - v
VicrR <10 - - |-55t0 - -5to - - |-55t0 - -5to - v
+5.8 +5 +5.8 +5
CMRR <10 - 80 115 - - - 80 110 - - - dB
lom+ Of lom- - - - 12 - 8.5 30 - 12 - 6.5 30 mA
AVio/AV+ <10 - 76 | 105 - - - 76 93 - - - uvwv
AVo/AV- <10 - 76 | 105 - - - 76 | 93 - - - Y
Rsgr = 13MQ
Vio +15V | <10 - - 14 3.5 - 4.5 - - - - - mv
AoL - 210 92 100 - 88 - - - - - - dB
la - - - 20 30 - 50 - - - - - HA
Pp - - - 600 | 750 - 1350 - - - - - uw
Vom - 210 | +137 | +141| - | +135] - - - - - - v
CMRR <10 - 80 106 - - - - - - - - dB
e - - - 7 14 - 55 - - - - - nA
o - - - 050 | 27 - 5.5 - - - - - nA
NOTE:

1. Short circuit may be applied to ground or to either supply.
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Specifications CA3078, CA3078A

Electrical Specifications T, = +25°C, Typical Values Intended Only for Design Guidance

TYPICAL VALUES
CA3078A CA3078
V+=+1.3V, V+=+0.75V, V+=+13V, V+ = +0.75V,
V-=-1.3V V-=-0.75V V-=-1.3V V- =-0.75V
SYMBOL Rger = 2MQ Rger = 10MQ Rsgr = 2MQ Rger = 10MQ UNITS
Vio 0.7 0.9 1.3° 15 mv
o 0.3 0.054 1.7 0.5 nA
™ 37 0.45 9 1.3 nA
AoL 84 65 80 60 dB
lg 10 1 10 1 HA
Pp 26 1.5 26 1.5 uw
Vorp 1.4 0.3 1.4 0.3 v
Vicr -0.8t0+1.1 -0.21t0 +0.5 -0.8to +1.1 -0.2t0 +0.5 v
CMRR 100 90 100 90 dB
lomt 12 0.5 12 0.5 mA
AV|g/AV 20 50 20 50 MY
Electrical Specifications T, = +25°C and V+ = +6V, V- = -6V, Typical Values Intended Only for Design Guidance
CA3078A CA3078
SYMBOL TEST CONDITIONS Rser = 5.1MQ Rgey = 1MQ Rger = IMQ UNITS
AV\o/AT, Rg <10kQ 5 6 6 pvreC
Alo/AT, Rg <10kQ 6.3 70 70 pA°C
BWo, 3dB pt. 0.3 2 2 kHz
SR See Figures 18, 19 0.027 0.04 0.04 Vius
0.5 1.5 1.5 Vips
ta 10% to 90% Rise Time 3 25 25 us
R - 7.4 1.7 0.87 MQ
Ro - 1 0.8 0.8 kQ
ex(10H2) Rs=0 40 : 25 nvAHz
in(10HZ) Rs = 1MQ 0.25 - 1 pANHZ
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Typical Performance Curves
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CA3078, CA3078A

Typical Performance Curves (Continued)
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Typical Performance Curves (Continued)
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CA3078, CA3078A

Typical Performance Curves (Continued)
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Supply Volts: V+ = +6, V- = -6

Quiescent Current (Ig) = 100pA

Ambient Temperature (T,) = +25°C

Load Impedance: R = 10k, C| = 100pF

Feedback Resistance (Rg) = 0.1MQ

Output Voltage (Vopp) = 10V

R, determined for transient response with 10% overshoot on a
100mV output signal (R, X Cy = 2.5 x 10%)

FIGURE 18. SLEW RATE vs CLOSED LOOP GAINFOR I = 100pA
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Supply Volts: V+ = +6, V-=-6

Quiescent Current (Ig) = 100pA

Ambient Temperature (T,) = +25°C

Load Impedance: R = 10kQ, C_ = 100pF
Feedback Resistance (Rg) = 0.1MQ
Output Voltage (Vopp) = 100mV

R, determined for transient response with 10% overshoot on a

100mV output signal (R, X C, = 2.5 x 10)

FIGURE 20. PHASE COMPENSATION CAPACITANCE vs
CLOSED LOOP GAIN - CA3078
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Supply Volts: V+ = +6, V- = -6

Quiescent Current (lg) = 20pA

Ambient Temperature (T,) = +25°C

Load Impedance: Ry = 10kQ, C = 100pF

Feedback Resistance (Rg) = 0.1MQ

Output Voltage (Vopp) =10V

R; determined for transient response with 10% overshoot on a
100mV output signal (R; X C; =2 x 10%)

FIGURE 19. SLEW RATE vs CLOSED LOOP GAIN FOR Ig = 20pA -
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Supply Volts: V+ = +6, V- = -6

Quiescent Current (Ig) = 20pA

Ambient Temperature (Ty) = +25°C

Load Impedance: Ry = 10kQ, C, = 100pF

Feedback Resistance (Rg) = 0.1MQ

Output Voitage (Vopp) = 100mV

R determined for transient response with 10% overshoot on a
100mV output signal (R; x C, =2 x 10%)

FIGURE 21. PHASE COMPENSATION CAPACITANCE vs
CLOSED LOOP GAIN - CA3078A
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CA3078, CA3078A

TABLE 1. UNITY GAIN SLEW RATE vs COMPENSATION - CA3078 AND CA3078A

Supply Volts: V+ = +8, V- = -6, Output Voltage (Vo) = 15V, Load Resistance (R, ) = 10kQ, Transient Response: 10% overshoot for an output
voltage of 100mV, Ambient Temperature (Tj) = +25°C

UNITY GAIN (INVERTING) UNITY GAIN (NON-INVERTING)
FIGURE 22 FIGURE 23
COMPENSATION Ry C, R, C, SLEW RATE Ry C, R, C, SLEW RATE

TECHNIQUE kQ pF kQ uF Vips kQ pF kQ uF Vips
CA3078 - I = 100pA
Single Capacitor 0 750 oo 0 0.0085 0 1500 oo 0 0.0095
Resistor & Capacitor 3.5 350 oo 0 0.04 5.3 500 oo 0 0.024
Input o0 0 0.25 0.306 0.67 oo 0 0.311 0.45 0.67
CA3078A - Ig = 20pA
Single Capacitor 0 300 oo 0 0.0095 0 800 =3 0.003
Resistor & Capacitor 14 100 oo 0 0.027 34 125 = 0.02
Input oo 0 0.644 | 0.156 0.29 ) 0 0.77 0.4 0.4

Operating Conditions
Compensation Techniques

The CA3078A and CA3078 can be phase compensated with
one or two external components depending upon the closed
loop gain, power consumption, and speed desired. The
recommended compensation is a resistor in series with a
capacitor connected from Terminal 1 to Terminal 8. Values of
the resistor and capacitor required for compensation as a
function of closed loop gain are shown in Figures 20 and 21.
These curves represent the compensation necessary at
quiescent currents of 100pA and 20pA, respectively, for a
transient response with 10% overshoot. Figures 18 and 19
show the slew rates that can be obtained with the two
different compensation techniques. Higher speeds can be
achieved with input compensation, but this increases noise

output. Compensation can also be accomplished with a
single capacitor connected from Terminal 1 to Terminal 8,
with speed being sacfificed for simplicity. Table 1 gives an
indication of slew rates that can be obtained with various
compensation techniques at quiescent currents of 100pA
and 20pA.

Single Supply Operation

The CA3078A andCA3078 can operate from a single supply
with a minimum total supply voltage of 1.5V. Figures 25 and
26 show the CA3078A or CA3078 in inverting and non-
inverting 20dB amplifier configurations utilizing a 1.5V type
“AA” cell for a supply. The total consumption for either circuit
is approximately 675nW. The output voltage swing in this
configuration is 300mVp-p with a 20kQ load.

Test Circuits

Ry | OPTIONAL
Ry.Cy[ COMP.

FIGURE 22. TRANSIENT RESPONSE AND SLEW RATE, UNITY
GAIN (INVERTING) TEST CIRCUIT

V+
e §
vy
V+
R:
7 SET

Ry

wil o

Vin 3 + 8
100kQ 1 CL
4

NLAAA
W

Ryl opTIONAL
Ry.C,[ COMP.

FIGURE 23. SLEW RATE, UNITY GAIN (NON-INVERTING) TEST
CIRCUIT
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CA3078, CA3078A

Test Circuits (Continued)
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INVERTING
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INPUT R
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V+ 0 OUTPUT
Re v+ CA3078 0
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null adjustment range of +7.5mV Value of Rg required to have a
*Ra = _F(IFE_V:__ null adjustment range of +7.5mV
B~ (R +Rp) 7.5x10° Ry V+
assuming Rg > > T E ° 75x10°
9"e R+ Rg assuming Rg >> R,
FIGURE 24. OFFSET VOLTAGE NULL CIRCUITS
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FIGURE 25. INVERTING 20dB AMPLIFIER CIRCUIT FIGURE 26. NON-INVERTING 20dB AMPLIFIER CIRCUIT
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SEMICONDUCTOR

@ CA3080

Operational Transconductance

April 1993 Amplifier (OTA)
Features Description
* Slew Rate (Unity Gain, Compensated). ....... 50V/ms The CA3080 and CA3080A types are Gatable-Gain Bloe!<s
o Adjustable Power Consumption....... 10pW to 30uW ngK/:\h utilize tthe ““'flb”; @mﬁ!"m;m‘ﬁla"w‘a’?%?:
« Flexible Supply Voltage Range .......... 42V to £15V ;mr)‘s%"&eg cdesuAeoe'o angmf"mghj,e,bmmm&m_
¢ Fully Adjustable Gain .............. 0to gmR, Limit  tional Transconductance Amplifiers”.
* %‘2390'3: pread: 2:1 The CA3080 and CA3080A types have differential input and a
- CA3080A- llllllllllllllllllllllllllllllll i 6 1 single_e_‘ded' pust1-pu“' cbss A omput. ln awitjm, mm q’pes
® WAJIVOVA s ccvevsncssnsssssessssscancssncnsssse b ha\@ an ampﬁf‘er bias hwt mu,‘ may m um eimr br gating
¢ Extended gy Linearity.................. 3 Decades o for linear gain control. These types also have a high output
. . impedance and their transconductance (gy) is directly propor-
Applications tional to the amplifier bias current (Iagc)-
* Sample and Hold * Multiplier The CA3080 and CA3080A types are notable for their excellent
* Multiplexer » Comparator slew rate (50V/us), which makes them especially useful for 0
« Voltage Follower multiplexer and fast unity-gain voltage followers. These types are CZ) x
especially applicable for multiplexer applications because power B
Ordering Information isstat:onsumed only when the devices are in the “ON” channel E g
.
PART NUMBER| TEMP. RANGE PACKAGE The CAB0BOA is rated & " he full militarv-t 3<
e is rated for operation over the full military-tem-
CA3080 0:0 v +7°°(z 8 Pf" Can perature range (-55°C to +125°C) and its characteristics are
CA3080A -55°Cto +125°C |8 Pin Can spacifically controlled for applications such as sample-hold,
CA3080AE -55°C to +125°C | 8 Lead Plastic DIP gain-control, multiplex, etc. Operational transconductance
CA3080AM -55°C 10 +125°C | 8 Lead SOIC aml}“ﬁetfs are also lésef“'.;:d P’OE?Tm?b'eNPWet XNSSV:)'Z?
oro, ry " applications, e.g., as described in Application Note \
CA30B0AMS6 $5%C 1o +125°%C |8 L?ad Soie “Some Applications of a Programmable Power Switch/Ampli-
CA3080E 0°Cto+70°C |8 PinCan fier" (CA3094, CA3094A, CA3094B).
CA3080M 0°C to +70°C 8 Lead SOIC
CA3080M36 0°C to +70°C 8 Lead SOIC*
* Denotes Tape and Reel
Pinouts cA3080 (PDIP, SOIC) Schematic Diagram
TOP VIEW
\J
ne [1] @ (8] ne v
INV. 7
INPUT L2 %3 Vs a D3 o ©
NON-INV. 3
el E} 6] ourpur D, Qg 97
AMPUFIER
v [4] BIAS INPUT 4 % D a
CA3080 (TO-5 CAN) Qg
TOP VIEW INVERTING Q; Q OUTPUT
a8 INPUT @'('_
NON-
INVERTING (3)———
V+ INPUT Q9
. AMPUFIER Q [}
NFut @ OuTPUT BIAS INPUT * D 1:] ? ' Dg V-O
4
NON-INV. (5 Blas
V-
NOTE: Pin 4 is connected to case.

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures.

File Number 475.2
Copyright © Harris Corporation 1993 2.73



Specifications CA3080, CA3080A

Absolute Maximum Ratings

Supply Voltage (Between V+ and V-Terminal). . . ......vout 36V
Differential Input Voltage. . . . . .......covveiiniiinnnennn.. 5v
InputVoltage. ......oevviviiiiiiiiieeeiiinnnnens V+to V-
InputSignalCurrent . .......coiiiiiiiiirniinnennnnns imA
Amplifier Bias Current (Iagg). « v+ v vvveeeniinianeeenes 2mA
Power Dissipation. .. .....ccviiiiiiiiiieiin i 126mW
Output Short Circuit Duration (Note 1). . ........... No Limitation
JUNCHiON TeMPErature . . ..o ocoveeeeereennneeennranns +175°C
Junction Temperature (Plastic Package) ............... +150°C
Lead Temperature (Soldering 10Sec.). . .......cvvuuen.. +300°C

Operating Conditions
Operating Temperature Range
(07 1 0°C to +70°C
CA3080A. . ..o iiitiiiiriineienneennnnns -55°C to +125°C
Storage Temperature Range. ................. -65°C to +150°C

CAUTION: Stresses above those listed in “Absclute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation

of the device at these or any other conditions above those indicated in the op

of this specification is not implied.

Electrical Specifications For Equipment Design, T, = +25°C, Unless Otherwise Specified

CA3080
TEST CONDITIONS LIMITS
V4 = 15V, V- = -15V
PARAMETERS SYMBOL Iagc = 500pA MIN TYP MAX | UNITS
Vio - 0.4 5 mv
Input Offset Voltage
Ta=0to0 +70°C - - 6 mV
Input Offset Current o - 0.12 0.6 HA
! - 2 5
Input Bias Current ! hA
Ta=0to +70°C - - 7 RA
om 6700 9600 13000 | pmho
Forward Transconductance (Large Signal)
Ta=0to +70°C 5400 - - pmho
[ R =0Q 350 500 650
Peak Output Current oM = kA
. R, =0Q, To=0to +70°C 300 - - HA
Peak Output Voltage: Viom R =00
Positive 12 13.5 - v
Negative V-om R =o0 -12 -14.4 - v
Amplifier Supply Current Ia 0.8 1 1.2 mA
Device Dissipation ) Pp 24 30 36 mw
Input Offset Voltage Sensitivity: AVio/AV+
Positive - - 150 (A%
Negative AV|o/AV- - - 150 uvv
Common-Mode Rejection Ratio CMRR 80 110 - dB
Common-Mode Input-Voltage Vicr 12to | 136to - v
-12 -14.6
Input Resistance R 10 26 - kQ

NOTE:
1. Short circuit may be applied to ground or to either supply.
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Specifications CA3080, CA3080A

Electrical Specifications Typical Values Intended Only for Design Guidance, Ty = +25°C,

Unless Otherwise Specified
TEST CONDITIONS
V4 = 15V, V- = -15V CA3080
PARAMETERS SYMBOL lagc = 500pA TYP UNITS

Input Offset Voltage Vio lasc = SpA 0.3 mvV
Input Offset Voltage Change AV lapc = S00uA to lppc = SpA 0.2 mvV
Peak Output Current lom lagc = SHA 5 HA
Peak Output Voltage: lagc = SHA

Positive V+oum 13.8 Vv

Negative V-om -14.5 v
Magnitude of Leakage Current lagc=0,Vyp=0 0.08 nA

lagc =0, Vyp = 36V 0.3 nA

Differential Input Current lasc =0, Vpjgg = 4V 0.008 nA
Amplifier Bias Voltage Vasc 0.71 v
Slew Rate: SR _,

Maximum (Uncompensated) 75 Vius :2: g

Unity Gain (Compensated) 50 Vips g %
Open-Loop Bandwidth BWoL 2 MHz § %
Input Capacitance C f=1MHz 3.6 pF o
Output Capacitance Co f=1MHz 5.6 pF
Output Resistance Ro 15 MQ
Input-to-Output Capacitance Cio f=1MHz 0.024 pF
Propagation Delay toHL teLH Iagc = 500pA 45 ns

Electrical Specifications For Equipment Design, T, = +25°C, Unless Otherwise Indicated

TEST CONDITIONS CA3080A LIMITS
V+ =15V, V-=-15V
PARAMETERS SYMBOL lagc = S500pA MIN TYP MAX | UNITS
Input Offset Voltage Vio lasc = SHA - 0.3 2 mV
- 0.4 2 mvV
Tp=-5510 +125°C - - 5 mv
Input Offset Voltage Change AVio Iagc = S00pA 10 |zgc = SpA - 0.1 3 mV
Input Offset Current o - 0.12 0.6 HA
Input Bias Current I - 2 5 HA
Ta=-55°C to +125°C - - 15 HA
Forward Transconductance (Large Signal) oM 7700 9600 12000 | wmho
T =-55°C to +125°C 4000 - - pmho
Peak Output Current lom lagc = 5pA, R =0Q 3 5 7 HA
R =0Q 350 500 650 HA
R =0Q, Ty =-55°C to +125°C 300 - - MA
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Specifications CA3080, CA3080A

Electrical Specifications

For Equipment Design, Ty, = +25°C, Unless Otherwise Indicated (Continued)

TEST CONDITIONS CA3080A LIMITS
V+ =15V, V- = -15V
PARAMETERS SYMBOL Iagc = S00pA MIN TYP MAX | UNITS

Peak Output Voltage: lagc = 5pA, R =0

Positive V+om 12 138 - v

Negative V-om -12 -14.5 - v

Positive Viom R = 12 135 - v

Negative V-om 12 -14.4 - v
Amplifier Supply Current Ia 0.8 1 1.2 mA
Device Dissipation Pp 24 30 mwW
Input Offset Voltage Sensitivity:

Positive AV|o/AV* - - 150 | pvwv

Negative AV\o/AV - - 150 N%
Magnitude of Leakage Current ‘apc =0 Ve =0 - 0.8 S nA

Iasc =0, Vyp = 36V - 0.3 5 nA
Differential Input Current lagc =0, Vpipr = 4V - 0.008 5 nA
Common-Mode Rejection Ratio CMRR 80 110 - dB
Common-Mode Input-Voltage Range Vicr 12to | 13610 - v
-12 -14.6
Input Resistance R 10 26 - kQ
Electrical Specifications Typical Values Intended Only for Design Guidance, Ty = +25°C, Unless Otherwise Specified
TEST CONDITIONS
V+=15V, V-=-15V CA3080A
PARAMETERS SYMBOL Iagc = S500pA TYP UNITS

Amplifier Bias Voltage Vase 0.71 \
Slew Rate:

Maximum (Uncompensated) SR 75 Vius

Unity Gain (Compensated) 50 Vius
Open-Loop Bandwidth BWoL 2 MHz
Input Capacitance C f=1MHz 3.6 pF
Output Capacitance Co f=1MHz 5.6 pF
Output Resistance Ro 15 MQ
Input-to-Output Capacitance Cio f=1MHz 0.024 pF
Input Offset Voltage Temperature Drift AV|o/AT lasc = 100pA, T, = -55°C to +125°C 3.0 pvree
Propagation Delay touL toLn lagc = 500pA 45 ns
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CA3080, CA3080A

Typical Performance Curves

5
o [SUPPLY VOLTS: V4 = 415, V-=-15 +125°C ||
s ? 90°¢ |
E 2| g50c q
g 1 +70°C
< o
§ 1 +25°C
[ +90°C A eee 70°C
.2 2
g +25°C J *
3
S 4 /
5
a 5 L7{ +125°C
£
2L
8
2 468 2 468 2 468 2 468
0.1 1 10 100 1000
AMPLIFIER BIAS CURRENT (1A)
FIGURE 1. INPUT OFFSET VOLTAGEvs AMPLIFIER BIAS
CURRENT
10% | SUPPLY VOLTS: V4 = +15, V-=-15
(] 1
4 L _ 2’
2 "
T 10° ~
£ 6
E Za
& A
@ 102 >
- =
(3] .
a * 7 ‘« -55°C
< 10
8 3
+25°C
§ 2 ,4 N
Z2 104 +125°C
[
4
2
0.1
2 4 68 2 4 68 2 4 68 2 4 68
0.1 1 10 100 1000
AMPLIFIER BIAS CURRENT (uA)

FIGURE 3. INPUT BIAS CURRENT vs AMPLIFIER BIAS CURRENT

15 (SUPPLY VOLTS: Vs = +15, V- = -15V
s 145 Ta= +25°C
LOAD RESISTANCE = oo
oW 14 v L
E’ S f— +CMR
§ 'é: 135
= V+om
g —H
>a S
52 o
ES T
KT
° g 13.5
38
o g 14
V.
O.145 -
15 V-oun | |
2 468 2 4 68 2 4 68 2 468
0.1 1 10 100 1000
AMPLIFIER BIAS CURRENT (1A)
FIGURE 5. PEAK OUTPUT VOLTAGE vs AMPLIFIER BIAS
CURRENT

103 [SUPPLY VOLTS: Va = 15, V-= -15 }
4
- 2 1
g
E 4
w 2 ..
4 v 7
c 10
2 (]
o 4
m 2 Y a . O
& 1 ! pr.4l) -4 -55°C
6
2 1
S ¢ A [T +25°C
2 LI
A= A 1250
‘ >
2
0.01
2 468 2 468 2 468 2 4 68
0.1 1 10 100 1000
AMPLIFIER BIAS CURRENT (1A)
FIGURE 2. INPUT OFFSET CURRENT vs AMPLIFIER BIAS
CURRENT
104 | SUPPLY VOLTS: V4 = 415, V-= -15 |
¢ |LOAD RESISTANCE = 00 H- 4125 g
~ 2 +25°C |
3 102
g N 7
2
o -55°C
c 102‘
o 3
§ 2
s 10‘
o 4
14 2
R
&
4
2
0.1
2 4 68 2 4 68 2 4 68 2 4 68
0.1 1 10 100 1000
AMPLIFIER BIAS CURRENT (1A)
FIGURE 4. PEAK OUTPUT CURRENT vs AMPLIFIER BIAS
CURRENT
100 T T T 7T T 1T
6 |- SUPPLY VOLTS: V4 = 415, V-2 -15 HT +25°c#
z ¢ TTT |)§
g +125°C
Z >
E H L AN
c 2 -55°C |
[ A
3102 A
E 4
% 2
2 19,
4
T 2[+125°C
a [
o 1 4
5 6
4 LA 550C, 425°C
* i
01 4 68 2 4 68 4 68 2 4 68
0.1 1 10 100 1000

AMPLIFIER BIAS CURRENT (uA)

FIGURE 6. AMPLIFIER SUPPLY CURRENT vs AMPLIFIER
BIAS CURRENT

2-77

2|

OPERATIONAL
AMPLIFIERS




CA3080, CA3080A

Typical Performance Curves (Continued)
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CA3080, CA3080A

Typical Performance Curves (Continued)
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FIGURE 14. AMPLIFIER BIAS VOLTAGE vs AMPLIFIER BIAS

CURRENT
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FIGURE 16. OUTPUT RESISTANCE vs AMPLIFIER BIAS CURRENT

t=1MHz
Ta = +25°C

e
3

g
o
a

ol
o
&

[od
o
@

\
0.02 =

INPUT - TO - OUTPUT CAPACITANCE (pF)
e
o

0 2 4 6 8 10 12 14 16 18
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FIGURE 18. INPUT-TO-OUTPUT CAPACITANCE vs SUPPLY
VOLTAGE
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CA3080, CA3080A

Applications

V+ =15V

LOAD
(SCOPE PROBE)

-© 1
3 5pF

‘"‘Q:>

4]

0.001uF

TIME -0.1us/DIV.

V4 =15V, V-= -15V

FIGURE 19. SCHEMATIC DIAGRAM OF THE CA3080 AND CA3080A IN A UNITY-GAIN
VOLTAGE FOLLOWER CONFIGURATION AND ASSOCIATED WAVEFORM

VOLTAGE-CONTROLLED
CURRENT SOURCE 0.9-7pF ’F"‘:.GE"*)
Cl v .
! 3 SHAPE
> 3 20
b4

> vy, S
c2 =1..C3

< —
= :: 2MQ =
7.5V
SYMMETRY
Y

7.5V o—AW—0 475V [ 4TKQ  pyrepnaL
100k SWEEPING INPUT

MAX. FREQ.SET MIN. FREQ.SET

7.5V

+75V
10kQ 6.2kQ  500Q 500Q
FREQ

ADJUST

AAA

20pF
l uml
A8
THRESHOLD
+7.5V BUFFER VOLTAGE CENTERING DETECTOR
0 FOLLOWER 100kQ
+T5V TEV AWMA—O 4TSV ooy

HIGH-FREQ.
LEVEL
ADJUST

FIGURE 20. 1,000,000/1 SINGLE-CONTROL FUNCTION GENERATOR - 1MHz TO 1Hz

2-1N914
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CA3080, CA3080A

Applications (continued)

(a) Two-Tone Output Signal From The Function Generator. A (b) Triple-Trace of the Function Generator Sweeping to 1MHz. The
Square-Wave Signal Modulates The External Sweeping Input to Bottom Trace is the Sweeping Signal and the Top Trace is the Ac-
Produce 1Hz and 1MHz, Showing the 1,000,000/1 Frequency tual Generator Output. The Center Trace Displays the 1MHz sig-
Range of the Function Generator. nal Via Delayed Oscilloscope Triggering of the Upper Swept

Output Signal

FIGURE 21. FUNCTION GENERATOR DYNAMIC CHARACTERISTICS WAVEFORMS

AAA
\AAL

V4 =-15V
[-

3N138

INPUT —( : Hh_@—l OUTPUT

o < S
] 1 3 i
7 300pF 5; 3kQ

= SLEW RATE (IN SAMPLE MODE) = 1.3V/s

STORAGE AND PHASE ACQUISITION TIME* = 3ps

COMPENSATION NETWORK

SAMPLE 0V *TIME REQUIRED FOR OUTPUT TO SETTLE
HOLD -15V ° , WITHIN £3mV OF A 4 - VOLT STEP

V-=-15V

FIGURE 22. SCHEMATIC DIAGRAM OF THE CA3080A IN A SAMPLE-HOLD CONFIGUREATION
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CA3080, CA3080A

Applications (continued)

<.
<:I!.Gkﬂ

- 0.1uF

SIMULATED LOAD_~"" ;.
NOT REQUIRED /'==='

FIGURE 23. SAMPLE AND HOLD CIRCUIT

Top Trace:  Output Signal
(5V/Div. and 2us/Div.)

Bottom Trace:  Input Signal
(5V/Div. and 2ps/Div.)

Center Trace:  Difference of Input and Output Signals Through
Tektronix Amplifier 7A13
(5mV/Div. and 2us/Div.)

FIGURE 24. LARGE SIGNAL RESPONSE AND SETTLING TIME FOR CIRCUIT SHOWN IN FIGURE 23
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CA3080, CA3080A

Applications (continued)

Top Trace:  System Output Top Trace:  Output
(100mV/Div. and 500ns/Div.) (50mV/Div. and 200ns/Div.)
Bottom Trace:  Sampling Signal Bottom Trace:  Input
(20V/Div. and 500ns/Div.) (50mV/Div. and 200ns/Div.)
FIGURE 25. SAMPLING RESPONSE FOR CIRCUIT SHOWN IN FIGURE 26. INPUT AND OUTPUT RESPONSE FOR CIRCUIT
FIGURE 23 SHOWN IN FIGURE 23

<
2°K<,

‘-I_—"' NOTE: All resistors 1/2 watt,
unless otherwise specified.

FIGURE 27. THERMOCOUPLE TEMPERATURE CONTROL WITH CA3079 ZERO VOLTAGE SWITCH AS THE OUTPUT AMPLIFIER
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CA3080, CA3080A

Applications (continued)

sampLE 7SV
CONTROL
AMPUIFIER

o

OUTPUT ~CL

_2K _I_o.g. 30pF (TYP)

~ C6
R2 200pF | 0.1uF
SAMPLE 0V STORAGE v
—r 33 PANDPHASE
HOLD -7.5 STROBE J_ COMPENSATION

FIGURE 28. SCHEMATIC DIAGRAM OF THE CA3080A IN A SAMPLIE-HOLD CIRCUIT WITH BIMOS OUTPUT AMPLIFIER

Top Trace:  Output Top Trace:  Output
(5V/Div. and 2us/Div.) (20mV/Div. and 100ns/Div.)
Center Trace:  Differential Comparison of Input and Output Bottom Trace:  Input
(2mV/Div. and 2ps/Div.) (200mV/Div. and 100ns/Div.)

Bottom Trace:  Input
(5V/Div. and 2us/Div.)

FIGURE 29. LARGE-SIGNAL RESPONSE FORCIRCUITSHOWN  FIGURE 30. SMALL-SIGNAL RESPONSE FOR CIRCUIT SHOWN
IN FIGURE 28 IN FIGURE 28
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CA3080, CA3080A

Applications (continued)

V+ =15V

56kQ
lagc = 5004A

INPUT

tpLH —— —— tpyL

OUTPUT

FIGURE 31. PROPAGATION DELAY TEST CIRCUIT AND ASSOCIATED WAVEFORMS
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HARRIS

SEMICONDUCTOR

CA3094

Programmable Power Switch/Amplifier for
Control and General Purpose Applications

@

March 1993

Features
e CA3094T, S, E, M for Operation Up to 24V

Description
The CA3094 is a differential input power control switch/

L]

CA3094AT, S, E, M for Operation Up to 36V
CA3094BT, S, M for Operation Up to 44V
Designed for Single or Dual Power Supply

Programmable: Strobing, Gating, Squelching, AGC

Capabilities

Can Deliver 3W (Average) or 10W (Peak) to External

Load (in Switching Mode)

High Power, Single Ended Class A Amplifier will Deliver

Power Output of 0.6W (1.6W Device Dissipation)

Total Harmonic Distortion (THD) at 0.6W in Class A

Thermistor Sensor; Speed Control for Shunt Wound

DC Motor

Over Current, Over Voltage, Over Temperature Protectors

Dual Tracking Power Supply with CA3085
Wide Frequency Range Oscillator

amplifier with auxiliary circuit features for ease of program-

. mability. For example, an error or unbalance signal can be

amplified by the CA3094 to provide an on-off signal or
proportional control output signal up to 100mA. This signal is
sufficient to directly drive high current thyristors, relays, dc
loads, or power transistors. The CA3094 has the generic
characteristics of the CA3080 operational amplifier directly
coupled to an integral Darlington power transistor capable of
sinking or driving currents up to 100mA.

The gain of the differential input stage is proportional to the
amplifier bias current (Iagc), permitting programmable
variation of the integrated circuit sensitivity with either digital

Operation 1.4% (Typ.) and/or analog programming signals. For example, at an Ixgc

. . of 100mA, a 1mV change at the input will change the output
Applications from 0 to 100mA (typical).

* Error Signal Detector: Temperature Control With the CA3094 is intended for operation up to 24V and is

especially useful for timing circuits, in automotive equipment,
and in other applications where operation up to 24V is a
primary design requirement (see Figures 28, 29 and 30 in
Applications Section). The CA3094 and CA3094B are like
the CA3094 but are intended for operation up to 36V and
44V, respectively (single or dual supply).

* Analog Timer These types are available in 8 lead TO-5 style packages with
¢ Level Detector standard leads (“T” suffix) and with dual-in-line formed leads
o Alarm Systems “DIL-CAN" (“S” suffix). Type CA3094 is also available in an 8

lead dual-in-line plastic package “MINI-DIP” (“E” suffix),
* Voitage Follower Small Outline Pakcage (“M” suffix), and in chip form (“H”
* Ramp Voltage Generator suffix).

« High Power Comparator
Ground Fault Interrupter (GFI) Circuits

Pinouts
CA3094 CA3094
(PDIP, SOIC) (TO-5 CAN)
TOP VIEW TOP VIEW
. SINK OUTPUT
‘&‘?E.?;’f#&; ~ SINK OUTPUT (COLLECTOR)
OR INHIBIT INPUT (COLLECTOR)

EXT. FREQUENCY
COMPENSATION OR
INHIBIT INPUT

DlrFEnENn_A_L’E :D—L. 7] v
VOLTAGE INPUTS DRIVE OUTPUT
\E 81 (EMITTER)

GND (- INDUAL [ EIIMOURRENT

SUPPLY OPERATION) DIFFERENTIAL
PROGRAMMABLE VOLTAGE INPUTS __ \
INPUT CURRENT
(STROBE OR AGC) PROGRAMMABLE INPUT
NOTE: Pin 4 is connected to case GND (V- IN DUAL (STROBE OR AGC)
SUPPLY OPERATION)

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper 1.C. Handling Procedures.

File Number 598.2
Copyright © Harris Corp 1903 2.86




Specifications CA3094, CA3094A, CA3094B

Absolute Maximum Ratings Operating Conditions

Dual Supply Voitage Operating Temperature Range ................ -55°C to +125°C
CAB094 . ...ttt e +12V  Storage Temperature Range.................. -65°C to +150°C
CAB094A . ... .ttt it i +18V
CAB094B ... .ottt i 122V

Single Supply Voltage
CAB094. .. i i i it e 24V
CAB094A. . ..ot e 36V
CAB094B. . ... e e 4V

Differential Input Voltage (Term.2 and 3)Note 1 ............. sV

DCInputVoltage . ........ccveteieennernnnnnnnnnnss
Input Current (Term. 2 and 3)... ..
Amplifier Bias Current (Term. 5). .

Output Cumrent . . ... .ottt it
Junction Temperature. . ... .....ovvviiriinnnnnnnnnnn
Junction Temperature (Plastic Package) ............... +150°C
Lead Temperature (Soldering 10SecC.). . . ...cvvvevnnn.. +300°C

CAUTION: Stresses above those listed in "Absolute Maxrmum Ratings” may aause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those il d in the op | sections of this specification is not implied.

Electrical Specifications T, = +25°C for Equipment Design. Single Supply V+ = 30V, Dual Supply V+ = 15V, V- = -15V, lgc = 100pA

Unless Otherwise Specified
LIMITS
PARAMETERS SYMBOL TEST CONDITIONS MIN | TYP I MAX UNITS
INPUT PARAMETERS
Input Offset Voltage Vio Ta = +25°C - 0.4 5.0 mv
=0°C to +70°C - - 7.0 mv
Input Offset Voitage Change 1AVl Change in Vg between Ixgc = 100pA - 1 8.0 mv
and lugc = 5pA
Input Offset Current lio Ta=+25°C - 0.02 0.2 pA
=0°C to +70°C - - 03 pA
Input Bias Current I Tp=+25°C - 0.2 0.50 A
=0°C to +70°C - - 0.70 pA
Device Dissipation Pp loyt = OmA 8 10 12 mw
Common Mode Rejection Ratio CMRR 70 110 - dB
Common Mode Input Voltage Vicr V+ =30V (High) 27 28.8 - \
Range V- =0V (Low) 10 | os R
V+ =15V 12 13.8 - v
V-=-15V -14 -14.5 - v
Unity Gain Bandwidth fr Ic =7.5mA, Vg = 15V, lagc = 500pA - 30 - MHz
Open Loop Bandwidth at -3dB Point BWoy I =7.5mA, Vg = 15V, lygc = 500pA - 4 - kHz
Total Harmonic !:)istortion THD =220mW - 04 - %
(Class A Operation) - 600mW " T4 "
Amplifier Bias Voltage Vasc - 0.68 - v
(Terminal 5 to Terminal 4)
Input Offset Voltage Temperature AV\o/AT - 4 - uvrece
Coefficient
Power Supply Rejection AV\o/AV - 15 150 uvnv
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Specifications CA3094, CA3094A, CA3094B

Electrical Specifications T, = +25°C for Equipment Design. Single Supply V+ = 30V, Dual Supply V+ = 15V, V- = -15V, l55c = 100pA
Unless Otherwise Specified (Continued)

LIMITS
PARAMETERS SYMBOL TEST CONDITIONS MIN ] TYP | MAX UNITS

INPUT PARAMETERS (Continued)
1/F Noise Voltage Ey f=10Hz, lanc = 50pA - 18 - v/ JHz
1/F Noise Current In f = 10Hz, Izgc = 50pA - 1.8 - pA/ JI—T:
Differential Input Resistance R Iagc = 20pA 0.50 1.0 - MQ
Differential Input Capacitance C, f=1MHz, V+ =30V - 2.6 - pF
OUTPUT PARAMETERS (Differential Input Voltage = 1V)
Peak Output Voltage (Terminal 6) V+ =30V, R_=2kQ to GND

With Q13 “ON" V+OM 26 27 - \'

With Q13 “OFF" V-OM - 0.01 0.05 v
Peak Output Voltage (Terminal 6) V+=15V, V-=-15V, R =2kQto -15V

Positive V+OM 11 12 - )

Negative V-OM - -14.99 | -14.95 v
Peak Output Voltage (Terminal 8) V+ =30V, R = 2kQ to 30V

With Q13 “OFF" V+OM 29.95 | 29.99 -

With Q13 “ON” V-OM - 0.040 - \'
Peak Output Voltage (Terminal 8) V+ =15V, V-=-15V,

Positive viom  |=atisy 1495 | 1499 | - v

Negative V-OM - -14.96 - \
Collector-to-Emitter Saturation VCE(SAT) V+ =30V, Ig = 50mA, Terminal 6 - 0.17 0.80 v
Voltage (Terminal 8) Grounded
Qutput Leakage Current (Terminal V+ =30V - 2 10 A
6 to Terminal 4)
Composite Small Signal Current heg V+ =30V, Vgg = 5V, Ic = 50mA 16,000 | 100,000 -
Transfer Ratio (Beta) (Q12 and Q13) :
Output Capacitance f=1MHz, All remaining Terminals Tied

Terminal 6 Co to Terminal 4 - 55 . PF

Terminal 8 Co - 17 - pF
TRANSFER PARAMETERS
Voltage Gain A V+ =30V, Iagc = 100pA, AVgoyr =20V, | 20,000 | 100,000 - \A'%

RL=2a 86 100 . a8

Forward Transconductance to M 1650 2200 | 2750 umhos
Terminal 1
Slew Rate (Open Loop) SR lagc = 500pA, R = 2kQ

Positive Slope - 500 - Vipus

Negative Siope - 50 - Vius
Unity Gain (Non-Inverting lasc = 500pA, R = 2kQ - 0.70 - Vs
Compensated)

NOTE:

1. Exceeding this voltage rating will not damage the device unless the peak input signal current (1mA) is also exceeded.
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CA3094, CA3094A, CA30948B

Schematic Diagram
EXTERNAL FREQUENCY @ Vs
COMPENSATION OR INHIBIT INPUT INPUTS
' ouTPUT | oUTPUT NON-
MODE | TERM | INV INV
Ry “Source” 6 2 3
Za “Sinic 8 3 2

AMPLIFIER
BIAS INPUT as an

lasc T D6
¢ : “SOURCE”

(DRIVE)
Ve OUTPUT
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CA3094, CA3094A, CA3094B

Typical Performance Curves

: Va = 415V, V- = 15V 11
‘T prr—
s il +90°C —] 7
v [ 21
g 1 Aesc
s o
§ -1 +70°C 7
B -2 \\4\ 4—25°C/
£ s ﬁé@-no“c Seoc
E 4 ‘+90°c
; 5 +125°C
- 1
7
s y
0.1 1 10 100 1000
AMPLIFIER BIAS CURRENT (uA)

FIGURE 1. INPUT OFFSET VOLTAGE vs AMPLIFIER BIAS
CURRENT (Ipc, TERMINAL 5)

108
F V+ =+15V, V-=-15V

g =
5 s 1
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z L ~
& 102 -~
g L
(4] PLre
2 10! +125°C
@ — +25°C
IS B e oo -55°C
% 1.0 A

0.1 -

0.1 088,77 1 10 100 1000
AMPLIFIER BIAS CURRENT (1A)

FIGURE 3. INPUT BIAS CURRENT vs AMPLIFIER BIAS CUR-
RENT (Insc, TERMINAL 5)

104 T—Jr— T T 7T
_ V+ = +15V, V-=-15vV 13 TA="‘125°c —
Kl +25°Cc1— | /A
E 108 —H
g -55°¢ =
o
3 10
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3 4ot

10" =
: — +125°C 17
o N1
g i
E 1.0 y
2 +25°C

-85°C
01 | 11l
0.1 1.0 10 100 1000
AMPLIFIER BIAS CURRENT (pA)

FIGURE 5. AMPLIFIER SUPPLY CURRENT vs AMPLIFIER
BIAS CURRENT (I5gc, TERMINAL 5)

103 ™
V4 = +15V, V- = -15V
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= 7
& 7
g 10 L
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it 1 2 ~< .55°C
o >~ R +25°C
§ 01 +125°C
Z : ; 4
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0.1 1.0 10 100 1000
AMPLIFIER BIAS CURRENT (nA)

FIGURE 2. INPUT OFFSET CURRENT vs AMPLIFIER BIAS
CURRENT (lagc, TERMINAL 5)

108 o ase ;

g 104 A
z rd
E 10° A
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1] V4= 415V, V-=-15V T
S e u AR Vs ooV, Ve m 6V H
o V4 =43V, V-=-3V +H
5 w ’
[=] 101 A

1 |

0.1 1.0 10 100 1000

AMPLIFIER BIAS CURRENT (1A)

FIGURE 4. DEVICE DISSIPATION vs AMPLIFIER BIAS CUR-
RENT (Ia5c, TERMINAL 5)

15.0
Ve = 415V, V- = A5V
145 [ Tp = 425°C

14.0 V+cmp
135
13.0

-13.0
-135
-14.0

<145 V'CIAF
I

-15.0
0.1 1.0 10 100 1000
AMPLIFIER BIAS CURRENT (pA)

FIGURE 6. COMMON MODE INPUT VOLTAGE vs AMPLIFIER
BIAS CURRENT (lzgc, TERMINAL 5)

COMMON MODE INPUT VOLTAGE (V)




CA3094, CA3094A, CA3094B

Typical Performance Curves (Continued)

V+ = +15V, V-= -15V
Rg = 0Q, Tp = +25°C
FOR TEST CIRCUIT, SEE FIGURE 20

lapc = SHA

500,A

1/F NOISE VOLTAGE (nVATZ)

Y 50uA

102
FREQUENCY (Hz)

FIGURE 7. 1/F NOISE VOLTAGE vs FREQUENCY

10! 10°

10000

FORCED BETA =10
Ty =+25°C

1000

g

COLLECTOR-TO-EMITTER

SATURATION VOLTAGE (mV)

L

1 10 100
COLLECTOR CURRENT (mA)

FIGURE 9. COLLECTOR EMITTER SATURATION VOLTAGE vs
COLLECTOR CURRENT OF OUTPUT TRANSISTOR

1000

Q13

110

100 ~4< lasc = 500uA
g 90 50pA \ s

80
el N f
W ol PHASEANGLE N, §
- (IaBc = 5001A) \’ ... D\ s 8
=3 (20D N TIPP w
§ 50 N ~ 100 3
40 2\ 150 =
S ANER WA -
o 30 v} -200 W
- \ \ <
g 2 z
& | Ve=+15U V=15u R =200 N\ e
(TERMINAL 6 TO V-), To = +25°C N
0 I FOR TEST CIRCUIT, SEE FIGURE 21
<10 1 1 L L
1 10t 102 10°  10* 105 108 107
FREQUENCY (Hz)

FIGURE 11. OPEN LOOP VOLTAGE GAIN vs FREQUENCY

100 e eV, V= 15V
Rs =1MQ, TA =4+25°C
|§ FOR TEST CIRCUIT, SEE FIGURE 20
AL =
w
2 1aBC = 500,A
3 T
<3 - —
[ e 50uA
1.0 ~
§ T
k S — 5uA ———
0.1
10! 102 10°
FREQUENCY (H2)

FIGURE 8. 1/F NOISE CURRENT vs FREQUENCY

1000 20V, Vog = 10V
- Ta = +25°C
&
[«
o
s >
2 100
=
]
8 -
:,,E'-‘ 10
4
3
Q
1
1 10 100 1000

COLLECTOR CURRENT (mA)

FIGURE 10. COMPOSITE DC BETA vs COLLECTOR CURRENT
OF DARLINGTON CONNECTED OUTPUT TRAN-
SISTORS (Q12, Q13)

10°
s V4 = 415V, V- = -15V
£
Y
= 4 a
w 10 oz =8
E ;2
S 108
g 2z |
8 11
2 102 55°C

0,
g 77 - +3:;’;
e 10! vz *
2 ?
2 .
1
0.1 1.0 10 100 1000
AMPLIFIER BIAS CURRENT (uA)
FIGURE 12. FORWARD TRANSCONDUCTANCE vs AMPLIFIER
BIAS CURRENT
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CA3094, CA3094A, CA3094B

Typical Performance Curves (Continued)

100

V4 = +15V, V- = -15V, Ty = +25°C
FOR TEST CIRCUIT, SEE FIGURE 22

P
7

-h
(-]

SLEW RATE (V/us)

=
)

0.1

10 100
AMPLIFIER BIAS CURRENT (1A)

1000

FIGURE 13. SLEW RATE vs AMPLIFIER BIAS CURRENT

100
V4 = 415V, V- m 15V, Iopc = 500, Tp = +25°C ‘
FOR TEST CIRCUIT, SEE FIGURE 23
"
T
s .
E 7
S ///
a0 A
0.1
0 20 40 60 80 - 100

CLOSED LOOP VOLTAGE GAIN (dB)
FIGURE 14. SLEW RATE vs CLOSED LOOP VOLTAGE GAIN

1000
g — V4= 415V, V-=-15V, Iapc = 500mA, Tp = +25°C 8
u ~ 100mV OUTPUT SIGNAL WITH w
N 10% OVERSHOOT o
E ™| FOR PHASE COMPENSATION Z
§ N NJEST CIRCUIT, SEE FIGURE 24 %
g 'R — i
o 6 N z
0 S
3 S Cc 1000 £
§ = - 3
£ 10 /n \ g
E H C X 600 [
3 M 7z X §
5] 4 \‘ 400 O
o«
3 \ 200 <
3 \ 2
1
(] 10 20 30 40 50 60 70

CLOSED LOOP VOLTAGE GAIN (dB)

FIGURE 15. PHASE COMPENSATION CAPACITANCE A

ND RESISTANCE vs CLOSED LOOP VOLTAGE GAIN

Operating Considerations

The “Sink” Output (Terminal 8) and the “Drive” Output
(Terminal 6) of the CA3094 are not inherently current (or
power) limited. Therefore, if a load is connected between
Terminal 6 and Terminal 4 (V- or Ground), it is important to
connect a current limiting resistor between Terminal 8 and
Terminal 7 (V+) to protect transistor Q13 under shorted load
conditions. Similarly, if a load is connected between Terminal
8 and Terminal 7 (V+), the current limiting resistor should be
connected between Terminal 6 and Terminal 4 or ground. In
circuit applications where the emitter of the output transistor
is not connected to the most negative potential in the
system, it is recommended that a 100Q current limiting
resistor be inserted between Terminal 7 and the V+ supply.

Test Circuits
1/F Noise Measurement Circuit

When using the CA3094, A, or B audio amplifier circuits, it is
frequently necessary to consider the noise performance of
the device. Noise measurements are made in the circuit
shown in Figure 20. This circuit is a 30dB, non-inverting
amplifier with emitter follower output and phase compensa-
tion from Terminal 2 to ground. Source resistors (Rg) are set
to 0Q or 1MQ for E noise and | noise measurements,
respectively. These measurements are made at frequencies
of 10Hz, 100Hz and 1kHz with a 1Hz measurement band-
width. Typical values for 1/ noise at 10Hz and 50A l,g¢ are

Ey = 18nV//Hz and Iy = 1.8pA/Hz .
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CA3094, CA3094A, CA3094B

Test Circuits
NOTES: E
uTt
1. Input Offset Voltage: V|q = —1%-
2. For Power Supply Rejection Test: (1) vary V+ by -2V; then (2)
vary V- by +2V
3. Equations:

E,OUT-E,OUT

(1) V+Rejection = 500

E,OUT -E,OUT
(2) V- Rejection = ———
Eour 200
1
4. Power Supply Rejection: (dB) = 20log
Rejection*

b5V = ¥30v = * Maximum Reading of Step 1 or Step 2
FIGURE 16. INPUT OFFSET VOLTAGE AND POWER SUPPLY REJECTION TEST CIRCUIT

I.‘!OV

-
[ g
g
e
< 1MQ é gl

o
° <

150kQ
) Eout
_T_o.oomF
15V < -
= 2 E
_ Four
1. Poissipation = (V+)(1) AMPS *h =3
FIGURE 17. INPUT OFFSET CURRENT TEST CIRCUIT FIGURE 18. INPUT BIAS CURRENT TEST CIRCUIT
2 10@
NOTES:
1. CMRR = l 100 x 26V '
Esout~Ejout
[ —
VeMR 2. Input Voltage Range for CMRR = 1V to 27V

0.8V TO 27.2V

1

3. CMRR (dB) = 20log

100 x 26V l
Esout~EtouT

lwopr

FIGURE 19. COMMON MODE RANGE AND REJECTION RATIO TEST CIRCUIT

15V «
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CA3094, CA3094A, CA3094B

Test Circuits (Continued)
+15V . +15V

lasc |
1 3 5000 45V 10kQ g5y
3 : MWW~
5
i: 3.6kQ 7 10kQ
8
2 - ]
S
R CA3094A s

Rg*

L 171

B
8
AAA
Vv
(2]
-~ +
-
AAvA' o
[~}
5
y
-
E]
28
K8}
S
|||-— —
8
o
AAA
vy v
A AA. s
vy
-t
g

— — 15V — A
-15Vv

lac | Coowe | NOTES: Rs lasc
(uA) (pF) 1. Rg* =1MQ Q) (1A)

s ° (1/F Noise Current Test)

2. Rg = 0Q 56K | 500

50 50 (1/F Noise Voltage Test) 560K 50

500 500 ' 56M 5
FIGURE 20. 1/F NOISE TEST CIRCUIT FIGURE 21. OPEN LOOP GAIN vs FREQUENCY TEST CIRCUIT
+15V
+15V

\AAS

2vV—

" UL I
S Eour
1u

15V
°.°°1|,LF l
A5V =
FIGURE 22. OPEN LOOP SLEW RATE vs lsgc TEST CIRCUIT FIGURE 23. SLEW RATE vs NON-INVERTING UNITY GAIN TEST
CIRCUIT
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CA3094, CA3094A, CA3094B

Test Circuits (Continued)

+15V
p
56kQ
J L
7 R
R, S b
IR b
== Ry CA3094A
3 + s
4 © OUTPUT
510 1 320
Rc
c L
3 _T_ TV
CLOSED
LOOP GAIN Ry Ry Rs
(dB) (kQ) (kQ) (kQ)
0 10 oo 10
20 10 1 10
40 1 0.1 10

FIGURE 24. PHASE COMPENSATION TEST CIRCUIT

120VAC

V+ =30V

\AAS

<
Rs <
5 3

Re S
(NOTE2) <

>
<
R;7 S

1

COMMON

NOTES:
1. Cy = 0.54F v

D, = 1N914 ® 2
Ry = 0.51MQ = 3 min. ° :
Ry = 5.1MQ = 30 min. il e B
Ry =22MQ = 2 hrs. Time =1 hr.
Ry =44MQ =4 hrs. S, Setto Ry
Rs = 1.5k
Rg = 50kQ
R; =5.1kQ
Re = 1.5k

2. Potentiometer required for initial time set to permit device inter-
connecting. Time variation with temperature < 0.3%/°C.

FIGURE 25. PRESETTABLE ANALOG TIMER

Typical Applications

For Additional Appiication Information, refer to
Application Note ICAN-6048 “Some Applications of a
Programmable Power/Switch Amplifier IC”.

Design Considerations

The selection of the optimum amplifier bias current (Ixgc)
depends on:
1. The Desired Sensitivity - The higher the lzgc, the higher
the sensitivity, i.e., a greater drive current capability at the
output for a specific voltage change at the input.

2. Required Input Resistance - The lower the |55, the high-
er the input resistance.

If the desired sensitivity and required input resistance are
not known and are to be experimentally determined, or the
anticipated equipment design is sufficiently flexible to
tolerate a wide range of these parameters, it is
recommended that the equipment designer begin his
calculations with an lagc of 100pA, since the CA3094 is
characterized at this value of amplifier bias current.

The CA3094 is extremely versatile and can be used in a
wide variety of applications.
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CA3094, CA3094A, CA3094B

Typical Applications

>
>
>

<
<
<

O A ANt 4

AzAiA En CA3094 ———o0 Eour
vyy - - (NOTE 1)
EN CA3094 > Eour -_T_-,- -_L
I__'°_ (NOTE 1) = =
-—I_' — * L Where EOUT = E'N AAA
Eour _ (% )
Where g =f z depends on the characteristics of Z1 and 22

(a) (b)

NQTE: 1. Insingle-ended output operation, the CA3094 may require a pull up or pull down resistor
FIGURE 26. APPLICATION OF THE CA3094: (a) AS AN INVERTING OP AMP AND (b) IN A NON-INVERTING MODE, AS A FOLLOWER
FIGURE 27. RC TIMER

V+=18V Problem: To calculate the maximum value of R required to
°—?: ! ? switch a 100mA output current comparator
(2] 18V
VOLTAGEA | iven: | =5pA, R = 3.6MQ= —
2 oo Given: 1pgc = SHA: Rape SpA
! < I, = 500nA at Ippc = 100A (from Figure 3)
+18:J——I_ | = 5pA can be determined by drawing a line on Figure 3 through
0 lasc = 100pA and Ig = 500nA parallel to the typical T, = +25°C
TERMINAL § ae
INAL & Then: Iy = 33nA at lagc = SUA
18V - 12v o
¢ RMAX = A - 180MQ at TA = +25°C
Ryax = 180MQx2/3* = 120MQ at T, = -55°C
* Ratio of I, at Ty = +25°C to ) at Ty = -55°C for any given value
== TIME DELAY (SEC.) = RC (APPROX.) Of lagc
V+
S —
V+ 0 k
S o s V
> 4 > c 00— V
) A
0.01uF
INPUT o | o Po :54
A E4l A Cy
T o.5uF —
i € V; _r—l
E
Eour On a negative going transient at input (A), a negative
12VDC pulse at C will turn “on” the CA3094, and the output (E)
L will go from a low to a high level.
< Rioap
< 2k At the end of the time constant determined by C1, R1,
R2, R3, the CA3094 will return to the “off” state and
the output will be pulled low by Ry oap This condition
will be independent of the interval when input (A)
—__]: returns to a high level.

FIGURE 28. RC TIMER TRIGGERED BY EXTERNAL NEGATIVE PULSE




CA3094, CA3094A, CA3094B

Typical Applications (Continued)

+
3 pJ1oka M
3 R{ima Max 25100
js w7 L T
::z,nm 1N914
svDC
E
1 c‘ OuUT
™~
0.01
2 330k W
L pAPEROR
CT MYLAR

>l 2ms NOTES:
Eour |- 120s 1. R=1MQ C = 1pF
- 2. Time Constant: t = RC x 120

UNE_I——_— 3. Pulse Width: @ = K(C,/C)

* Trademark E.l. Dupont de Nemours
FIGURE 29. FREE RUNNING PULSE GENERATOR

g
2

27k $ j 5100
3 300ka 3
<
1002 3 LED
<
50kQ 3z
P :: R 5
< 100kQ 7
0
+
272 $ :
3 CA3094A
3 -
C 7 560pF 8

FIGURE 31. SINGLE SUPPLY ASTABLE MULTIVIBRATOR

+15V

CURRENT INPUT —__L

OR R
VOLTAGE INPUT
FIGURE 30. CURRENT OR VOLTAGE CONTROLLED OSCILLATOR

Rz
s1kQ
AAA
vy
<
<
-
sh
< 4.3kQ
C 7 1000pF
=
1 -15V
NOTE: :OUT =

2R,
2RC In (—R— + 1)
2
1
If: Ry =3.08R;,, 'OUT = ﬁ

FIGURE 32. DUAL SUPPLY ASTABLE MULTIVIBRATOR
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CA3094, CA3094A, CA3094B

Typical Applications (Continued)

p—> +15V

INPUT

51kQ

INPUT >—AW\—
Rc :L

200k <

OUTPUT

—AAA
v

NOTES:

100kQ b
1. Upper Threshold = [V+] AR
LA P
L\Ry +Ry b_
NOTES R1 R2 o
. = r
R R +R, _1b
R, 2 Ri+Rp
+Threshold = [+ - * Lower Threshold = [V+]
2. old = [+Supply] [n1+nz] ( RyRy )+n
L\Ry+Rp) 8]
(a) Dual Supply (b) Single Supply
FIGURE 33. COMPARATORS (THRESHOLD DETECTORS) DUAL AND SINGLE SUPPLY TYPES
TYPE 1.5MQ 1N914
D1201F
PTC TEMP. . EE HEATER
SENSOR IUAZ Sisa
+1 50 KAl 68kQ 7 <
10Q T 50%'; "..' “, s MT, 5:"‘9
T2302B
;;,7‘: 3" 26V ',..-' ',..«' 10kQ 2 8 o, =l. 0.014F
60Hz O 75k TEMP. 1N914 6 G
‘0.0' 3
® 75kQ 4
75kQ
d

NOTE: All Resistors are 1/2W.

FIGURE 34. TEMPERATURE CONTROLLER
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CA3094, CA3094A, CA3094B

Typical Applications (Continued)
0 NOTE 3
V4 INPUT CA3085A
(NOTE 1) )_[g VOLTAGE REG. O %0 svREa.
OUTPUT
56
<7 R
REF. ?
1ev] 7 @
0.01uF L
1003
NOTES:
L 1. V+ Input Range = 19V to 30V for 15V output
0.0056uF 15 S
{€ b= 2. V- Input Range = -16V to -30V for -15V output
COMMON 3. Maxloyy =100mA
4. Regulation:
AV,
Max Line = ——————9}1—-——— x 100 = 0.075%/V
[vOUT (Initial) ] AVIN
o 0.03yF AV
ouT -
. L = ———— %100 = 0. \" )
Max. Load VOUT(InitiaI) X100 = 0.075% ouT g 5
(iL from 1mA to 50mA) = fre
<
E
-15V REG.
OUTPUT &<
‘VAV‘V
10kQ
1%
FIGURE 35. DUAL VOLTAGE TRACKING REGULATOR
CIRCUIT TRIPS ON POSITIVE
36V PEAKS WILL SWITCH WITHIN
1mA 1.5 CYCLES
L \
—
L0AD s VOLTAGE BETWEEN
1 TERMINALS 2 AND 4
2 33k
3 - MIITLIN < o - - PIILLIX - - - - ---- VOLTAGE BETWEEN
Ve A 4 TERMINALS 3 AND 4
1 l § (ADJUSTABLE WITH
Rraip 2 200 100A 20uA f Rraip)
200mv [ 2Q GROUND FAULT
RAN < 60mV
GE <La.s 23MQ S1000 TeomY L SIGNAL 60Hz
34 3
= 5
sTa a7k z !
AL WA 3 - NOTES:
L 1 S1o0ka | casoss ) 1. Differential current sensor provides 60mV signal ~ 5SmA of unbal-
00zF T 1 2 SEIECAUKI‘E A ance (Trip) current
N * o CONTROL 2. Al Resistors are 1/2 Watt, £10%
.L c; " SOLENOID 3. RC selected for 3dB point at 200Hz
0.1pF
-_]__; NOTE 4 4. G2 =AC by-pass
= 5. Offset adj. included in Rypp
6. Input impedance from 2 to 3 = 800kQ
1kQ 0.001pF 7. With no input signal Terminal 8 (output) at 36V
FIGURE 36. GROUND FAULT INTERRUPTER (GFI) AND WAVEFORMS PERTINENT TO GROUND FAULT DETECTOR
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CA3094, CA3094A, CA3094B

Typical Applications (Continued)

) TREBLE D1 - D4 1N5391
BT & e e e
0.12 } + D I
uF 18000 luoopF 1
Wr 2008 = 120V
68Q 3 | WP 5F D, 60Hz
L34 0.000F  se0003 3 _I:—| =
= 0.001 200 Q /. - STANCOR
wF wS 21 40979 L NO. P-8609
! Laroo| OR EQUIVALENT
o FTuF J) (120VAC TO
e % ol I 26.8VCT at 14)
INPUT 1/ Q1 Soara| = 3uH
0.47Q
2703 Qg 10980 330 20
> RL
< 8Q
comEmtbon | gm
NETWORK" _ I 1eMe =
*OPTIONAL THERMAL
COMPENSATION
NETWORK
= o. C2
20F 440 ! T 00%F 0.47uF 8.20
K A'A'A' A'A'A AVA'A' _K
+ "
100ka “CUT” 1 I I 1N5391
J— “BOOST” cow) e JUMPER
= (CW) BAsS
TYPICAL PERFORMANCE DATA NOTES:
For 12W Audio Amplifier Circuit 1. Forstandard input: Short Cy; R, = 250k, C, = 0.047)1F; remove R,
Power Output (802 load, Tone Control set at “Flat’) 2. Forceramic cartridge input: C,=0.0047pF, R, =2.5MQ, remove
Music (at 5% THD, regulated supply) .................. 15w jumper from C; leave R,
Continuous (at 0.2% IMD, 60Hz and 2kHz
mixed in a 4:1 ratio, unregulated supply)
See Figure BINANG048. . .........ccovvvviennnnnnnnn, 122w
Total Harmonic Distortion
At 1W, unregulated SUPPIY. .. ..o oevieirnninennnannnn 0.05%
At 12W, unregulated supply.........ccovviiiieenennn. 0.57%
Voltage Gain . ..vvvviiiiniiiiernrereiannnneenssnann 40dB
Hum and Noise (below continuous power output). .......... 83dB
INpUt ResiStance . . ....oovvviiiiniiiniiienreenannnns 250kQ

Tone ControlRange. . .. ......coveuuennn

FIGURE 37. 12W AUDIO AMPLIFIER CIRCUIT FEATURING TRUE COMPLEMENTARY SYMMETRY OUTPUT STAGE WITH CA3094

IN DRIVER STAGE
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CA3100

Wideband Operational Amplifier

March 1993
Features
¢ High Open Loop Gain at Video
Frequencies .................. 42dB (Typ.) at 1IMHz
* High Unity Gain )
Crossover Frequency (fy) ............. 38MHz (Typ.)
* Wide Power Bandwidth
Vo=18Vp-p..covienieiianiianna., 1.2MHz(Typ.)
* High Slew Rate
- 20dB Amplifier .................... 70V/us (Typ.)
- Unity Gain Amplifier................ 25V/us (Typ.)
¢ Fast SettlingTime .................... 0.6us (Typ.)
o High OutputCurrent..................... +15mA Min.
¢ Single Capacitor Compensation

Offset Null Terminals

Applications

Video Amplifiers

¢ Fast Peak Detectors

e Meter Driver Amplifiers

High Frequency Feedback Amplifiers
Video Pre-Drivers

Oscillators

Multivibrators

¢ Voltage Controlled Oscillator

¢ Fast Comparators

L]

Description

The CA3100 is a large signal wideband, high speed opera-
tional amplifier which has a unity gain cross over frequency
(fr) of approximately 38MHz and an open loop, 3dB corner
frequency of approximately 110kHz. It can operate at a total
supply voltage of from 14V to 36V (+7V to £18V when using
split supplies) and can provide at least 18Vp_p and 30mAp_p
at the output when operating from 15V supplies. The
CA3100 can be compensated with a single external capaci-
tor and has DC offset adjust terminals for those applications
requiring offset null. (See Figure 14).

The CA3100 circuit contains both bipolar and PMOS transis-
tors on a single monolithic chip..

Ordering Information

PART TEMPERATURE
NUMBER RANGE PACKAGE
CA3100E -45°C to +85°C 8 Lead Plastic DIP
CA3100M -45°C to +85°C 8 Lead SOIC
CA3100M96 -45°C to +85°C 8 Lead SOIC*
CA3100T -565°C to +125°C 8 Pin Can

* Denotes Tape and Reel

Pinouts

CA3100
(PDIP, SOIC)
TOP VIEW

PHASE COMPENSATION

OFFSET hd
1
NULL 3

INV. E‘
puT L2 :D_LZI v+
NON-INV, 3 6
o (E g OUTPUT

4 OFFSET
- E NULL

CA3100
(CAN)
TOP VIEW

PHASE

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures.
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Specifications CA3100

Absolute Maximum Ratings

Supply Voltage (Between V+ and V- Terminals). ... ......... 36V
Differential InputVoltage. . . .. ......covviiiiienininnnnes 2v
Input Voltage to Ground (Note 1).............coevuvuaenn.n +15V
Offset Terminal to V- Terminal Voltage ..................... +0.5V
Output Current (NOt8 2) . .. ..ovvevvi i iienennonnenss 50mA
Junction Temperature. ... .....ccceeieiniannnaeranns +175°C
Junction Temperature (Plastic Package) ............... +150°C
Lead Temperature (Soldering 10SeC.). ......vvveennn.. +300°C

Operating Conditions
Operating Temperature Range:

-40°C to +85°C
-55°C to +125°C
-65°C to +150°C

CAUTION: Stresses above those listed in "Absolute Maximum Ratings® may cause permanant damage to the device. This is a stress only rating and operation

of the device at these or any other conditions above those indicated in the

P jons of this specification is not implied.

Electrical Specifications, at T, = +25°C, Supply Voltage (V4, V) = £15V, Unless Otherwise Specified

LIMITS
PARAMETER SYMBOL TEST CONDITIONS MIN I TYP | MAX | UNITS

STATIC
Input Offset Voltage Vio Vo=010.1V - +1 5 mVv
Input Bias Current s Vo=011V - 0.7 2 HA
Input Offset Current lio Vo=011V - 10.05 10.4 pA
Low Frequency Open Loop Voltage Gain AoL Vo =1 1V Peak, f= 1 kHz 56 61 - dB
(Note 3)
Common Mode Input Voltage Range Vicr CMRR 2 76dB +12 +11 ; - \
Common Mode Rejection Ratio CMRR V| Common Mode = + 12V 76 90 - dB
Maximum Output Voltage Differential Input Voltage = 0 £ 0.1V,

Positive Vou, |20 +9 +11 - v

Negative Vowm- -9 -11 - v

Maximum Output Current Differential Input Voltage = 0 + 0.1V,

Positive o | L2500 +5 | 430 . mA

Negative lom- -15 -30 - mA
Supply Current I+ Vo=010.1V, R 2 10kQ - 8.5 10.5 mA
Power Supply Rejection Ratio PSRR AV+=11V,AV-=1 1V 60 70 - dB
DYNAMIC
Unity-Gain Crossover Frequency fr Cc=0,Vo=0.3Vpp - 38 - MHz
1MHz Open-Loop Voltage Gain AoL f=1MHz,Cc =0, Vo = 10Vp.p 36 42 - dB
Slew Rate SR

20dB Amplifier Ay=10,Cc =0, V, =1V (Pulse) 50 70 - Vius

Follower Mode Ay =1, Cc = 10pF, V; = 10V (Pulse) - 25 - Vius
Power Bandwidth (Note 4) PBW

20dB Amplifier Ay=10,Cc=0, Vo= 18Vpp 0.8 12 - MHz

Follower Mode Ay=1,C¢c=10pF, Vo = 18Vpp - 0.4 - MHz
Open Loop Differential Input Impedance Z F = 1MHz - 30 - kQ
Open-Loop Output Impedance Zo F = 1MHz - 110 - Q
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Specifications CA3100

Electrical Specifications, at T, = +25°C, Supply Voltage (V+, V-) = 215V, Unless Otherwise Specified (Continued)
LIMITS
PARAMETER SYMBOL TEST CONDITIONS MIN I TYP 1 MAX UNITS
DYNAMIC (Continued)
Wideband Noise Voltage Referred to ey (Total) | BW = 1MHz, Rg = 1kQ - 8 - WVams
Input
Settling Time (To Within 50 mV of 9V ts R =2kQ, C, = 20pF - 0.6 - Hs
Output Swing)
NOTES:
1. If the supply voltage is less than + 15V, the maximum input voltage to ground Is equal to the supply voltage.
2. CA3100 does not contain circuitry to protect against short circuits in the output.
3. Low frequency dynamic characteristic.
4, Power Bandwidth= SIVLHate-
™or-p
Schematic Diagram
]
<
=11 o) ze
R4 $hs @ Vs Q E
75003 7500 at a3 25
s 5L
12 >3 Q4 a 5
INVERT o8 os | |5 ©
INPUT 25K
DL a7 <—|| IH Qs q
o 3
INVERT
INPUT a12 I...-, @ 21 ¢ ouTPUT
- 10pF
—k at1 a1s }— pa | 1%
24 l T o ®
ato L PHASE
Bk 3 = COMP
Q16 Q17 Re <Ro
200V 3 200v
Q23
Q18 opFsgT
D5 NULL
®
, ©
> R14 > 3 > > >
R123 IS R13S RISS RI16 SR17 SR19  RI8S OFFSET
500 . 20Q31.1KQS 1500 3 600V >600V 150V¢ NULL
V- @ 4 & PHASE
COMP
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CA3100

Typical Performance Curves

80 ~
Ta= +25°C &
V4, V-= 15V ]
@ 70 Ry = 2kQ 5
:'zir Ao} Cy = 20pF u
3” SN I
¢ s AN 12pF ] -
g N - ! 12pF 270 E
40 24pF; QpF -
§ .clci e N\ OpF, 44 -225 x
180 a
& 30 [L l l I [N 135 &
§ C = 24pF- 24pF 1 50 8
ﬁ 20 1l e \ .45 ;
o 0 w
& Y N\ &
10 LR OpF \ \
12pF [
oL Tim T 11 uil
0.001 0.01 0.1 1 10 100
FREQUENCY (MHz)
FIGURE 1. OPEN-LOOP GAIN, OPEN-LOOP PHASE SHIFT vs
FREQUENCY
- | Tp=+25°C
60 i ch 2 200
g N N N \ g'é: oOp
g 50 N X TR |
B
N N V4, V-= 18V
4 w NNAL/
a 12v ANJ \
> 30 iov
o v \ \~ J
g N
g NN
w
3 NN
10 \
o X
0.001 0.01 0.1 1 10 100
FREQUENCY (MHz)
FIGURE 3. OPEN LOOP GAIN vs FREQUENCY
Ta=+25°C
R =2kQ
Cy = 20pF
80
: N
2 60
w
-3
[4
0
ﬁ V4, V-= 15V
e \ .
20 . 10V —
\N

) 5 10 15 20 25
COMP CAP PINS 1 TO 8 (pF)

FIGURE 5. SLEW RATE vs COMPENSATION CAPACITANCE

70 Vo, V-m 15V
Y Ry = 2kQ
g * N  Ge=0
: . N3 1
Ta=-55°C 1]
E ] N H I
£ “ N
8
30 -+
§ +25°C ZINNY
; 20 +125°C
w
-
© 10 i
in
[} i
0.001 0.01 0.1 1 10 100
FREQUENCY (MHz)
FIGURE 2. OPEN-LOOP GAIN vs FREQUENCY
Ta=+25°C
RL = 2kQ
Cy = 20pF
[
2
5 25
e N
- 20
2 N
o 15 \
% N
% N Va4, V-= 15V
10 g ~
(3]
5 ™~ —
1ov
\ \
0
0 6(0) 10 (6) 20 (19.1)
NONINVERTING GAIN (dB), (INVERTING GAIN (dB))
CLOSED LOOP GAIN (dB)
FIGURE 4. REQUIRED COMPENSATION CAPACITANCE vs
CLOSED LOOP GAIN
350 Ta=+25°C
P V4, V-=15V
< 300
w
(3]
z
38
w
]
£ 200
2
3
§ Ty P——
-
=
w
[y
(<]
0 10
FREQUENCY (MHz)
FIGURE 6. TYPICAL OPEN LOOP OUTPUT IMPEDANCE vs
FREQUENCY
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CA3100

Typical Performance Curves (Continued)

30
w Tas= +25°C
2 BW AT 6dB = 1MHz
2
]
g 20
[=]
23
> /
[
g L/
T
2 ~
F
g
-
0
102 103 104
SOURCE RESISTANCE ()
FIGURE 7. WIDEBAND INPUT NOISE VOLTAGE vs SOURCE
RESISTANCE
25
Ta= +25°C
V4, V-= +15V
20
S
a \
'§ 15
& CIRCUIT FIG. 16 CIRCUIT FIG. 15
g (FOLLOWER) 10X AMPL
510
a
3 N\
o
5 ‘\ \
N
N
0 N —
0.01 0.1 1 10 100
FREQUENCY (MHz)
FIGURE 9. MAXIMUM OUTPUT VOLTAGE SWING vs
FREQUENCY
Ta = +25°C
15
B
o .
g 125 MA
5 +Vom
g 10
a
378
=
=2
E s
2
=
25
[
0 125 15 175 10 125 15 7.5 120

SUPPLY VOLTAGE (V)
FIGURE 11. MAXIMUM OUTPUT VOLTAGE vs SUPPLY VOLTAGE

w 10%
[} Ta = +25°C
2 Va4, V= 415V
Q
w N
o
H
5 10 \\
2! .~
F N
2 3
E N
F N
@ 104 N
& N
o N
g N
& AN
c 10
0.1 1 10 100
FREQUENCY (MHz)
FIGURE 8. TYPICAL OPEN-LOOP DIFFERENTIAL INPUT
IMPEDANCE vs FREQUENCY
-
<0
s Tp = +25°C g 5
& 150 E §
E P E %
w 125 o
g "4 o<
]
2 100
[
2 +Vicr
2 75
§ -Vicr
2 so
§
z 25
o
0
0 25 15 7.5 +10 125 #15 $17.5 120
SUPPLY VOLTAGE (V)
FIGURE 10. COMMON MODE INPUT VOLTAGE RANGE vs
SUPPLY VOLTAGE
Ta = +25°C
15
E 125
E 10
o«
s )y
[3]
> 75 v
o
s
2 5
25 Z
[
0 125 15 475 10 125 15 175 120

SUPPLY VOLTAGE (V)
FIGURE 12. SUPPLY CURRENT vs SUPPLY VOLTAGE
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CA3100

Typical Performance Curves (Continued)

Ta = +25°C
15.0
g 12,5
E .
w
£ 100
L
g 7.5 <
a L~
g 5.0
= P
25

0
0 125 15 7.5 10 1125 115 175 120

SUPPLY VOLTAGE (V)
FIGURE 13. INPUT BIAS CURRENT vs SUPPLY VOLTAGE

Test Circuits

SLOPE = SR
oVo

Q
WITH V; = 0 ADJ
POTENTIO-
METER (Ry)
—4- TO GIVE
Vo=010.1Vpc
SET V| TOGIVE
DESIRED Vg LEVEL
AT TEST FREQUENCY NULL ADJUST
POTENTIOMETER
AT FREQUENCY > 1MHz V| & Vo
MEASURED WITH HF8405A
VECTOR VOLTMETER = v- -
FIGURE 14. OPEN-LOOP VOLTAGE GAIN TEST CIRCUIT AND FIGURE 15. SLEW RATE IN 10X AMPLIFIER TEST CIRCUIT
OFFSET ADJUST CIRCUIT

10pF V+

| Ay =100X
I +15V

INPUT REFERRED
NOISE VOLTAGE o
eno A
T L
POST AMPL &
2 POLE 1MHz }—
FILTER
. HP40OEL
Rs3 VIWM [
oo
= =T T a5y = =

FIGURE 16. FOLLOWER SLEW RATE TEST CIRCUIT. FIGURE 17. WIDEBAND INPUT NOISE VOLTAGE TEST CIRCUIT
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CA3100

Test Circuits (Continued)

+15V 9 V+

Ry = 2500 FOR Ioy TEST

Vo
lom= 2500

1V ©

Vou

-15V O V- =3 =

FIGURE 18. OUTPUT VOLTAGE SWING (Vop), OUTPUT CUR-
RENT SWING (loy) TEST CIRCUIT

1pF
AL
4]
2
AAA
vy
+15V
V= 19V
Vo = 19V
6
20pF
= = = 120F g5y = - =
AAA 8 AAA
vy vy
2kQ 1 2kQ
SETTLING POINT TO SCOPE

FIGURE 19. SETTLING TIME TEST CIRCUIT

Typical Applications

vy
_L aoF | -3dB BANDWIDTH ~ 20MHz
—_ P TOTAL INPUT NOISE
= el VOLTAGE REFERRED TO
INPUT =~ 354Vpus

FIGURE 20. 20dB VIDEO AMPLIFIER

+15V

) 2N2102

b—o0
Vo(DC) =
+V, PEAK

~ 1000pF

FIGURE 22. FAST POSITIVE PEAK DETECTOR

+15V q

3dB BANDWIDTH = 15MHz
Acy =20dB
INPUT 2N5320
OUTPUT TO
AR TERMINATED
- 500 TRANS-
MISSION LINE

DELIVERS FOLLOWING
PEAK VOLTAGES TO
500 LINE: 2kQ;

T 0.1uF

FIGURE 21. 20dB VIDEO LINE DRIVER

ZERO ADJ Q
2000 +15V

1y

.
INPUT

IMPEDANCE W
~ 50K

TEST
LEADS

-18V 1

250Q POT.  330Q

FULL SCALE
CAUBRATION
ADJUST
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BiMOS Operational Amplifier
with MOSFET Input/CMOS Output

April 1993

Features

* MOSFET Input Stage Provides:
- Very High Z, = 1.5 TQ (1.5 x 10'2Q) Typ.
- Very Low |, = 5pA Typ. at 15V Operation
= 2pA Typ. at 5V Operation

¢ Ideal for Single-Supply Applications

e Common-Mode Input-Voltage Range Includes Nega-
tive Supply Rail; Input Terminals can be Swung 0.5V
Below Negative Supply Rail

¢ CMOS Output Stage Permits Signal Swing to Either
(or both) Supply Ralls

Applications

¢ Ground-Referenced Single Supply Amplifiers

* Fast Sample-Hold Amplifiers

. Long-Dyraﬂon Timers/Monostables

« High-Input-Impedance Comparators
(Ideal Interface with Digital CMOS)

¢ High-Input-impedance Wideband Amplifiers

¢ Voltage Followers (e.g. Follower for Single-Supply D/A
Converter)

o _ * Voltage Regulators (Permits Control of Output Voltage

Down to Zero Volts)
* Peak Detectors
. SInglg-Supply Full-Wave Precision Rectifiers
. Photo-Dfode Sensor Amplifiers

Description

CA3130A and CA3130 are integrated-circuit operational
amplifiers that combine the advantage of both CMOS and
bipolar transistors on a monolithic chip.

Gate-protected p-channel MOSFET (PMOS) transistors are
used in the input circuit to provide very-high-input imped-
ance, very-low-input current, and exceptional speed perfor-
mance. The use of PMOS field-effect transistors in the input
stage results in common-mode input-voltage capability down
to 0.5 volt below the negative-supply terminal, an important
attribute in single-supply applications.

A complementary-symmetry MOS (CMOS) transistor-pair,
capable of swinging the output voltage to within 10 millivoits
of either supply-voltage terminal (at very high values of load
impedance), is employed as the output circuit.

The CA3130 Series circuits operate at supply voltages rang-
ing from 5 to 16 volts, or £2.5 to 18 volts when using split
supplies. They can be phase compensated with a single
external capacitor, and have terminals for adjustment of off-
set voltage for applications requiring offset-null capability.
Terminal provisions can also made to permit strobing of the
output stage.

The CA3130A offers superior input characteristics over
those of the CA3130.

Pinouts Ordering Information
CA3130, CA3130A CA3130, CA3130A PART TEMP.
(PDIP, SOIC) (CAN) NUMBER RANGE | PACKAGE
TOP VIEW TOP VIEW
CA3130AE | -55°C 10 +125°C |8 Lead PDIP
PHASE o
COMPENSATION TAB STROBE CA3130AM 55°C to +125°C | 8 Lead SOIC
OFFSET hd 2] strose N CA3130AM96 | -55°C to +125°C |8 Lead SOIC*
NULL OFFSET
INV, () v CA3130AT | -65°C to +125°C |8 Pin CAN
INPUT E :D_L zl v+ NULL
NON-INV. . CA3130BT | -65°C o +125°C |8 Pin CAN
wror ¢] outpur INV. (6) ouTPUT * n
v 5] oFFseT  INPUT CA3130E  |-65°Ct0+125°C |8 Lead PDIP
NULL
NON-INV. OFFSET CA3130M -55°C to +125°C | 8 Lead SOIC
INPUT NULL
¥ AND CASE CA3130M96 | -65°C to +125°C |8 Lead SOIC*
CA3130T  |-55°Cto +125°C |8 Pin CAN
* Denotes Tape and Reel

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper I.C. Handling Procedures.

Copyright © Harris Corporation 1993
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Specifications CA3130, CA3130A

Absolute Maximum Ratings Operating Conditions
- DC Supply Voltage (Between V* And V" Terminals).......... 16V Operating Temperature Range (All Types) ....... -55°C to +125°C
Differential-Mode Input Voltage ...........c.ccvveveennnnnns 8V  Storage Temperature Range(All Types) ......... -65°C to +150°C
DCinputVoltage ...........covvuunnnnn (V*+8 V) to (V -0.5V)
Input-Terminal Current . . . ....oviiinererenninnnnnnenen 1imA
Device Dissipation:
Without Heat Sink-
UPTO55%C o et iiiiiieiiiieeneannanannans 630 mW
Above 55°C..........co0vnnnnn Derate Linearly 6.67 mW/°C
With Heat Sink-
L+ T o 1w
AbOVe90°C........cuvuunn.. Derate Linearly 16.7 mW/°C.
Output Short-Circuit Duration (Note 1). . .............. Indefinite
Junction Temperature. .. .......oovviiiiiinnenennns +175°C
Junction Temperature (Plastic Package) ............... +150°C
Lead Temperature (Soldering 10Sec.). . .........cuun. +300°C
CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This s a stress only rating and operation
of the device at these or any other conditions above those indicated in the op ions of this specification is not implied.

Electrical Specifications T, = +25°C, V+ = 15V, V- = 0V (Unless Otherwise Specified)

LIMITS
CA3130A CA3130
TEST
PARAMETERS SYMBOLS | CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
Input Offset Voltage Vjol Vi =17.5V - 2 5 - 8 15 mvV
Input Offset Current Mol Vi =17.5V - 0.5 20 - 0.5 30 pA
Input Current N Vi =17.5V - 5 30 - 5 50 pA
Large-Signal Voltage Gain AoL Vo = 10 Vp-p 50 320 - 50 320 - kvivV
R, = 2kQ
94 110 - 94 110 - dB
Common-Mode CMRR 80 90 - 70 90 - dB
Rejection Ratio
Common-Mode Input Vicr 0 -0.5t0 10 0 -0.5to 10 \
Voltage Range 12 12
Power-Supply AVio/AVE | Vi =17.5V - 32 150 - 32 320 IN'%
Rejection Ratio
Maximum Output Voltage Vou+ AtR_=2kQ 12 133 - 12 13.3 - \
Voum- AtR_ =2kQ - 0.002 0.01 - 0.002 0.01 \
Vowm+ At R =2kQ 14.99 15 - 14.99 15 - A
Voum- AtR, =2kQ - 0 0.01 - 0 0.01 v
Maximum Output Current lom+ (Source) at Vo = OV 12 22 45 12 22 45 mA
lom- (Sink) at Vo = 15V 12 20 45 12 20 45 mA
Supply Current I+ Vo=75V, - 10 15 - 10 15 mA
R_ =00
I+ Vo =0V, - 2 3 - 2 3 mA
& =00
Input Offset Voltage AV|o/AT - 10 - - 10 - pvre
Temperature Drift
NOTE:

1. Short circuit may be applied to ground or to either supply.
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Specifications CA3130, CA3130A

Electrical Specifications Typical Values Intended Only for Design Guidance, V+ = +7.5V, V- = -7.5V, Ty = +25°C

(Unless Otherwise Specified)
CA3130A,
PARAMETERS SYMBOL TEST CONDITIONS CA3130 UNITS
Input Offset Voltage Adjustment Range 10kQ Across Terms. 4 and 5 or 122 mv
) 4and i
Input Resistance R 1.5 TQ
Input Capacitance C f=1MHz 4.3 pF
Equivalent Input Noise Voltage eN BW = 0.2MHz, Rg = 1IMQ* 23 nv
Unity Gain Crossover Frequency Cc=0 15 MHz
iT Cg = 47pF 4 MHz
Slew Rate: SR
Open Loop Cc=0 30 Vlius
Closed Loop Cc = 56pF 10 Vius
Transient Response: Cc = 56pF,
Cy = 25pF,
Rise Time 1] R, = 2kW 0.09 ps
(Voltage Follower)
Overshoot os 10 %
Settling Time (To <0.1%, Viy = 4Vp.p) ts 1.2
* Although a 1MQ source is used for this test, the equivalent input noise remains constant for values of Rg up to 10MQ.
Electrical Specifications Typical Values Intended Only for Design Guidance, V+ = 5V, V- = OV, T, = +25°C
(Unless Otherwise Specified)
PARAMETERS SYMBOL TEST CONDITIONS CA3130A CA3130 UNITS
Input Offset Voltage Vio 2 8 mv
Input Offset Current ho 0.1 0.1 pA
Input Current h 2 2 pA
Common-Mode Rejection Ratio CMRR 90 80 dB
Large-Signal Voltage Gain AoL Vo = 4Vp.p, R = 5kW 100 100 kVIV
100 100 dB
Common-Mode Input Voltage Range Vier 0to2.8 0to2.8 \"
Supply Current I+ Vo=5V,R = 300 300 HA
Vo =25V, R =o0 500 500 BA
Power Supply Rejection Ratio AVio/AV+ 200 200 nvNv
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CA3130, CA3130A
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FIGURE 1. SCHEMATIC DIAGRAM OF THE CA3130 SERIES

Circuit Description

Figure 2 is a block diagram of the CA3130 Series CMOS
Operational Amplifiers. The input terminals may be operated
down to 0.5 V below the negative supply rail, and the output
can be swung very close to either supply rail in many appli-
cations. Consequently, the CA3130 Series circuits are ideal
for single-supply operation. Three Class A amplifier stages,
having the individual gain capability and current consump-
tion shown in Figure 2, provide the total gain of the CA3130.
A biasing circuit provides two potentials for common use in
the first and second stages. Term. 8 can be used both for
phase compensation and to strobe the output stage into qui-
escence. When Term. 8 is tied to the negative supply rail
(Term. 4) by mechanical or electrical means, the output
potential at Term. 6 essentially rises to the positive supply-
rail potential at Term. 7. This condition of essentially zero
current drain in the output stage under the strobed “OFF”
condition can only be achieved when the ohmic load resis-
tance presented to the amplifier is very high (e.g.,when the
amplifier output is used to drive CMOS digital circuits in
Comparator applications).

Input Stages

The circuit of the CA3130 is shown in Figure 1. It consists of
a differential-input stage using PMOS field-effect transistors
(Q6, Q7) working into a mirror-pair of bipolar transistors (Q9,
Q10) functioning as load resistors together with resistors R3
through R6. The mirror-pair transistors also function as a dif-
ferential-to-single-ended converter to provide base drive to
the second-stage bipolar transistor (Q11). Offset nulling,
when desired, can be effected by connecting a 100,000Q
potentiometer across Terms. 1 and 5 and the potentiometer
slider arm to Term. 4. Cascade-connected PMOS transistors
Q2, Q4 are the constant-current source for the input stage.
The biasing circuit for the constant-current source is subse-
quently described. The small diodes D5 through D8 provide
gate-oxide protection against high-voltage transients, includ-
ing static electricity during handling for Q6 and Q7.

Second-Stage

Most of the voltage gain in the CA3130 is provided by the
second amplifier stage, consisting of bipolar transistor Q11
and its cascade-connected load resistance provided by
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CA3130, CA3130A

PMOS transistors Q3 and Q5. The source of bias potentials
for these PMOS transistors is subsequently described. Miller
Effect compensation (roll-off) is accomplished by simply con-
necting a small capacitor between Terms. 1 and 8. A 47-
picofarad capacitor provides sufficient compensation for sta-
ble unity-gain operation in most applications.

Bias-Source Circuit

At total supply voltages, somewhat above 8.3 volts, resistor
R2 and zener diode Z1 serve to establish a voltage of 8.3 volts
across the series-connected circuit, consisting of resistor R1,
diodes D1 through D4, and PMOS transistor Q1. A tap at the
junction of resistor R1 and diode D4 provides a gate-bias
potential of about 4.5 volts for PMOS transistors Q4 and Q5
with respect to Term. 7. A potential of about 2.2 volts is devel-
oped across diode-connected PMOS transistor Q1 with
respect to Term. 7 to provide gate bias for PMOS transistors
Q2 and Q3. It should be noted that Q1 is “mirror-connected™
to both Q2 and Q3. Since transistors Q1, Q2, Q3 are
designed to be identical, the approximately 200-microampere
current in Q1 establishes a similar current in Q2 and Q3 as
constant current sources for both the first and second ampli-
fier stages, respectively.

At total supply voltages somewhat less than 8.3 volts, zener
diode Z1 becomes nonconductive and the potential, devel-
oped across series-connected R1, D1-D4, and Qf1, varies
directly with variations in supply voltage. Consequently, the
gate bias for Q4, Q5 and Q2, Q3 varies in accordance with
supply-voltage variations. This variation results in deteriora-
tion of the power-supply-rejection ratio (PSRR) at total sup-
ply voltages below 8.3 volts. Operation at total supply
voltages below about 4.5 volts results in seriously degraded
performance.

Output Stage

The output stage consists of a drain-loaded inverting ampli-
fier using CMOS transistors operating in the Class A mode.
When operating into very high resistance loads, the output
can be swung within millivolts of either supply rail. Because
the output stage is a drain-loaded amplifier, its gain is
dependent upon the load impedance. The transfer charac-
teristics of the output stage for a load returned to the nega-
tive supply rail are shown in Figure 5. Typical op-amp loads
are readily driven by the output stage. Because large-signal
excursions are non-linear, requiring feedback for good wave-
form reproduction, transient delays may be encountered. As
a voltage follower, the amplifier can achieve 0.01 percent
accuracy levels, including the negative supply rail.

* For general information on the characteristics of CMOS transistor-
pairs in linear-circuit applications, see File Number 619, data bulle-
tin on CA3600E “CMOS Transistor Array”.

V+

8mA*
OmA**

OUTPUT

N
X COMPENSATION "
OFFSET (WHEN REQUIRED)
NULL

ra——

TOTAL SUPPLY VOLTAGE (FOR INDICATED VOLTAGE GAINS) = 15V
*WITH INPUT TERMINALS BIASED SO THAT TERM. 6 POTENTIAL

IS +7.5V ABOVE TERM. 4.

**WITH OUTPUT TERMINAL DRIVEN TO EITHER SUPPLY RAIL.

FIGURE 2. BLOCK DIAGRAM OF THE CA3130 SERIES
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Input Current Variation with Common Mode Input
Voltage

As shown in the Table of Electrical Characteristics, the input
current for the CA3130 Series Op-Amps is typically 5pA at Ty
= +25°C when terminals 2 and 3 are at a common-mode
potential of +7.5 volts with respect to negative supply Terminal
4. Figure 10 contains data showing the variation of input cur-
rent as a function of common-mode input voltage at T =
+25°C. These data show that circuit designers can advanta-
geously exploit these characteristics to design circuits which
typically require an input current of less than 1pA, provided
the common-mode input voltage does not exceed 2 volts. As
previously noted, the input current is essentially the result of
the leakage current through the gate-protection diodes in the
input circuit and, therefore, a function of the applied voltage.
Although the finite resistance of the glass terminal-to-case
insulator of the TO-5 package also contributes an increment
of leakage current, there are useful compensating factors.
Because the gate-protection network functions as if it is con-
nected to Terminal 4 potential, and the TO-5 case of the
CA3130 is also internally tied to Terminal 4, input terminal 3 is
essentially “guarded” from spurious leakage currents.

10 —
Tp = +25°C /
/I
y.
;7'5 15 VOLTS
e v+ 10
9
e
2
[
S /
25 /,
4
o /
4 0 1 2 3 4 5 6 7

INPUT CURRENT (pA)
FIGURE 10. INPUT CURRENT vs COMMON-MODE VOLTAGE

Offset Nulling

Offset-voltage nulling is usually accomplished with a
100,000-ohm potentiometer connected across Terms. 1 and
5 and with the potentiometer slider arm connected to
Term. 4. A fine offset-null adjustment usually can be effected
with the slider arm positioned in the mid-point of the potenti-
ometer's total range.

Input-Current Variation with Temperature

The input current of the CA3130 Series circuits is typically
5pA at +25°C. The major portion of this input current is due
to leakage current through the gate-protective diodes in the

input circuit. As with any semiconductor-junction device,
including op-amps with a junction-FET input stage, the leak-
age current approximately doubles for every +10°C increase
in temperature. Figure 11 provides data on the typical varia-
tion of input bias current as a function of temperature in the
CA3130.

4000 7
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~ » e

-
(-]

» a0
N

A

1 /

80 60 40 20 0 20 40 60 80 100 120 140
TEMPERATURE (°C)

FIGURE 11. INPUT CURRENT vs AMBIENT TEMPERATURE

In applications requiring the lowest practical input current
and incremental increases in current because of “warm-up”
effects, it is suggested that an appropriate heat sink be used
with the CA3130. In addition, when “sinking” or “sourcing”
significant output current the chip temperature increases,
causing an increase in the input current. In such cases, heat-
sinking can also very markedly reduce and stabilize input
current variations.

Input-Offset-Voltage (Vo) Variation with DC Bias vs
Device Operating Life

It is well known that the characteristics of a MOSFET device
can change slightly when a dc gate-source bias potential is
applied to the device for extended time periods. The magni-
tude of the change is increased at high temperatures. Users
of the CA3130 should be alert to the possible impacts of this
effect if the application of the device involves extended oper-
ation at high temperatures with a significant differential dc
bias voltage applied across Terms. 2 and 3. Figure 12 shows
typical data pertinent to shifts in offset voltage encountered
with CA3130 devices (TO-5 package) during life testing. At
lower temperatures (TO-5 and plastic), for example at
+85°C, this change in voltage is considerably less. In typical
linear applications where the differential voltage is small and
symmetrical, these incremental changes are of about the
same magnitude as those encountered in an operational
amplifier employing a bipolar transistor input stage. The two-
volt dc differential voltage example represents conditions
when the amplifier output stage is “toggled”, e.g., as in com-
parator applications.
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Power-Supply Consliderations

Because the 