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CA 6741 LOW NOISE, SINGIE ..\ttt e e e e 3-288
HA 2400,04,05 PRAM Four Channel Programmable Amplifier,Quad.............oveeiinneeennnn. .. 3-292
HA 2406 Digitally Selectable Four Channel Amplifier,Quad .............. ... .. 3-296
HA 2500,02,05 Precision High Slew Rate,Single ..............ooiiiiiii e 3-300
HA 2510,12,15 HighSlew Rate, Single .. ...t e e 3-304
HA 2520,22,25 Uncompensated HighSlew Rate,Single.............oouiiiriiini i, 3-308
HA 2529 Uncompensated, HighSlewRate, Single ...............oiiiiiiiniannn. 3-313
HA 2539 Very High Slew Rate Wideband Amplifier,Single ..............cooiiiiiiiinnenn... 3-319
HA 2540 Wideband, Fast Settling, Single . ...ttt e e 3-325
HA 2541 Wideband, Fast Settling, Unity Gain Stable,Single ... ................ccviieiinnn. .. 3-331
HA 2542 Wideband, High Slew Rate, High Output Current,Single.................covien.... 3-338
HA 2544 Video Optimized, SINGIe. ..o vvvu ittt e e e 3-346
HA 2548 Precision, High Slew Rate, Wideband, Single ..................oiiiiiiiiinnnnn.. 3-355
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OPERATIONAL AMPLIFIERS (Continued) PAGE
HA 2600, 02,05 Wideband, HighImpedance,Single......... ..o, 3-362
HA 2620, 22,25 Very Wideband, Uncompensated, Single ............. ... 3-367
HA 2640, 45 High Voltage, SiNgle . .. ..o e 3-372
HA 2650, 55 High Performance, Dual . ...... ..ot e 3-377
HA 2720,25 Wide Range Programmable, Single . .. ....ovrr it 3-381
HA 4741 Enhanced Performance 741-type, Quad .. ...ttt 3-387
HA 5004 100MHz Current Feedback Amplifier,Single. ... 3-391
HA 5101, 11 Low Noise, High Performance, Single .. ... e 3-398
HA 5102,12 Low Noise, High Performance,Dual ......... ... 3-408
HA 5104, 14 Low Noise, High Performance, Quad.............oiiiiiiiiiiiiiiiii i e 3-408
HA 5127,A Ultra-Low Noise, Precision, Single. . . ...t i 3-417
HA 5130, 35 Precision, SINGIE . ..ot e 3-424
HA 5134 Precision, QUAd . . ...ttt e e e e 3-431
HA 5137,A Ultra-Low Noise, Precision, High Slew Rate,Single ... ............. ... ..ot 3-438
HA 5141,42,44 Single/Dual/Quad LOw POWEr ... ...t 3-444
HA 5147 Ultra-Low Noise, Precision,High Slew Rate,Single ............... .. ... ....int 3-451
HA 5151,52,54 Single/Dual/Quad LOW POWET .. ... ..t ettt 3-457
HA 5160, 62 Wideband, JFET Input, High Slew Rate,Single .............. .. ...l 3-464
HA 5170 Precision, JFETInput, Single. . . ..o oot s 3-471
HA 5177,A Ultra-Low Offset Voltage, SiNgle ... ... ..ot 3-476
HA 5180 Low Bias Current, Low Power, JFET Input,Single. ... ...... ... i, 3-484
HA 5190, 95 Wideband, Fast Settling, Single . ... s 3-490
HA 5221,22 Low Noise, Wideband, Precision, Single/Dual . ........... ..o, 3-497
HFA 0001 Ultra High Slew Rate,Single ... e 3-507
HFA 0002 Low Noise Wideband, Single ..........oouuiiiiiiiiii ittt it 3-516
HFA 0005 High Slew Rate, SiNgle . . .. ..ot e i e 3-524
ICL 7605 Instrumentation Amplifier, Single ... e 3-533
ICL 7606 Instrumentation Amplifier,Single ... 3-533
ICL 7611 LOW POWEE, SINGIE . . o ettt ettt et et e e 3-545
ICL 7612 LOW POWeT, SINGIe . .. oottt et e e e 3-545
ICL 7621 LOW POWer, DUl . ..ottt ettt e e 3-545
ICL 7631 LOW Power, THple .ottt e e e e e 3-545
ICL 7641 LOW Power, QUAA ...ttt e e i 3-545
ICL 7642 LOW Power, QUAA ... .ottt ittt i e e e 3-545
ICL 76508 Chopper-Stabilized, Single . .. .. ... e 3-560
ICL 7652S Chopper-Stabilized, Low Noise, Single ...... ... i 3-570
ICL 8021 Low Power Bipolar, Single. . ... e 3-580
ICL 8023 Low Power Bipolar, Triple .. ..ottt et it 3-580
LM 201 Externally Compensated, SINgle. .. ..ottt 3-9
LM 301A Externally Compensated, SINgle. ... oottt s 3-9
LM 324 Internally Compensated, QUad . . ...t 3-15
LM 358 internally Compensated, DUai. . ......oiu ittt 3-22
LM 741,C Internally Compensated, SINgle . ... ...t e 3-33
LM 748,C Externally Compensated, Single. ... ... e 3-33
LM 1458 Internally Compensated, Dual. .. ... ... ot 3-33
LM 1558 Internally Compensated, Dual. ... ... .. e 3-33
LM 2902 Internally Compensated, QUad .. ... ..ottt e 3-15
LM 2904 Internally Compensated, Dual. ... ..ottt e 3-22
LM 4250 Low Power, Low Offset, SINgle . . ..ot e 3-585
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CA 2524 Pulse Width Modulator. . .....ooi i e e e e e 2-13
CA 3059 Zero-Voltage Crossing Switch System ............. .. 2-28
CA 3079 Same as CA3059 Without Protectionand Inhibit. ......... ... ... .. ... ... ......... 2-28
CA 3085,A,B Positive Voltage Regulator. . ....... ... e 2-39
CA 3524 Regulating Pulse Width Modulator. . ........... ... . ... ... .. . .. ... 2-13
HV 1205 Single Chip Power SUPPIY . . ... cvt it e e et e e 2-46
HV 2405E Single Chip POWer SUPPIY . . .. oot ettt 2-57
ICL 7660 CMOS Voltage CoNVErter . .......o.uuu ittt e et ianns 2-68
ICL 7660S Super Voltage Converter ...................... e e 2-77
ICL 7662 CMOS Voltage CoNVEMEr ... ...iutitt ittt et et 2-87
ICL 7663S CMOS Programmabile Positive Voltage Regulator .................coviireinennnnnn. 2-96
ICL 76658 CMOS Micropower Over/Under Voltage Detector ..............ouiieiniiinnnnnnnnn. 2-103
ICL 7667 Dual POWer MOSFET DIVer ...ttt ittt ettt et e ettt e eee 2-113
ICL 7673 Automatic Battery Back-up Switch ............ . i 2-121
ICL 7675 Switched-Mode Power Supply Controller Set . .............oiiiinnee .. 2-129
ICL 7676 Switched-Mode Power Supply Controller Set . ....... ...ttt 2-129
ICL 7680 +5to £15V Voltage Converter/Regulator. . ......... ... i, 2-138
ICL 8211 Programmable Voltage Detector ...t i 2-147
ICL 8212 Programmable Voltage Detector ....... ... .. .. ... .. . . .. 2-147
SAMPLE AND HOLD AMPLIFIERS

HA 2420, 25 Fast Sampleand Hold Amplifier . ...... ... i i 5-3
HA 5320 High Speed Precision Monolithic Amplifier ................ e, 5-10
HA 5330 Very High Speed Monolithic Amplifier . .......... ... i i 5-17
HA 5340 High Speed, Low Distortion, Monolithic Amplifier . ......... ..., 5-21
SPECIAL ANALOG CIRCUITS

CA 555,C L1217 A 8-3
HA 2546 Two Quadrant, Voltage Output Multiplier ............... ... ... ... ... i iii... 8-9
HA 2547 Two Quadrant, Current Qutput Multiplier ...........o it 8-19
HA 5002 Wideband, High Slew Rate Buffer ........... ... i, 8-26
HA 5033 Video Buffer .. ... 8-33
ICL 8013 Low Power Bipolar . ... ... 8-42
ICL 8038 Precision Waveform Generator/VCO . ........oviiiini it 8-51
ICL 8048 Log AmPlfier ... 8-60
ICL 8049 Antilog Amplifier ... 8-60
ICM 7242 Long-Range Fixed Timer. ... ...t e e 8-70
ICM 7555 General PUIPOSE TimMEr ... ooii ittt e e e e e e e e e e 8-76
ICM 7556 Dual General Purpose TImer . ... .. ..ottt e et i e 8-76
LM 555C 22T 8-3
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Commercial Linear Product Cross Reference

HARRIS (NOTE 1) (NOTE 2) HARRIS ADVANTAGE
DEVICE REPLACEMENT PIN TO PIN EE OR COMMENTS

3507J HA2-2525-5 Yes |
3508J HA2-2625-5 Yes |
3551J HA2-5162-5 * FE Reduced Ibias/Greater Bandwidth
35518 HA2-5160-2 * FE Reduced Ibias/Greater Bandwidth
3554AM HFA1-0001-9 No FE Greater Bandwidth/Faster Ts/Lower Cost
3554BM HFA1-0001-9 No FE Greater Bandwidth/Faster Ts/Lower Cost
3554SM HFA1-0001-9 No FE Greater Bandwidth/Faster Ts/Lower Cost
AD301AH CAO301AT Yes |
AD301AN CAO301AE Yes |
AD3554AM HFA1-0001-9 No FE Greater Bandwidth/Faster Ts/Lower Cost
AD3554BM HFA1-0001-9 No FE Greater Bandwidth/Faster Ts/Lower Cost
AD3554SM HFA1-0001-9 No FE Greater Bandwidth/Faster Ts/Lower Cost
AD389BD HA1-5320-2 No FE Faster Acquisition/Reduced Droop
AD389KD HA1-5320-5 No FE Faster Acquisition/Reduced Droop
AD507JH HA2-2625-5 Yes 1
AD507KH HA2-2625-5 Yes FE
AD507SH HA2-2620-2 Yes |
AD509JH HA2-2525-5 Yes | Substitute HA2-2529-5
ADS509KH HA2-2525-5 Yes FE Substitute HA2-2529-5
AD509SH HA2-2520-2 Yes I Substitute HA2-2529-2
AD515AJH HA2-5180-5 Yes FE Enhanced ACs
AD515AKH HA2-5180-5 Yes FE Improved ACs
AD518JH HA2-2515-5 Yes I
AD518JN HA3-2515-5 Yes |
AD518KH HA2-2515-5 Yes FE
AD518SH HA2-2510-2 Yes 1
AD539JD HA1-2547-5 No FE Enhanced Bandwidth
ADS539KD HA1-2547-5 No FE Enhanced Bandwidth
AD539SD HA1-2547-9 No FE Enhanced Bandwidth
ADS542JH HA1-5170-5 * FE Enhanced ACs
AD542KH HA2-5170-5 * FE Enhanced ACs
AD542LH HA2-5170-5 * FE Enhanced ACs
AD542SH HA2-5170-2 * FE Enhanced ACs
AD545JH HA2-5180-5 Yes FE Enhanced ACs
AD54KH HA2-5180-5 Yes FE Enhanced ACs
AD545LH HA2-5180-5 Yes FE Enhanced ACs
AD545MH HA2-5180-5 Yes FE Enhanced ACs
ADS5539JN HA3-2539-5 * FE
AD5539JQ HA1-2539-5 * FE
AD5539SQ HA1-2539-2 * FE
ADS582KD HA1-2425-5 No FE Faster Acquisition/Enhanced ACs
AD582SD HA1-2420-2 No FE Faster Acquisition/Enhanced ACs
AD583KD HA1-2425-5 Yes FE Faster Acquisition/Greater lout
ADS35AG HA1-5320-5 No FE Faster Acquisition/Reduced Droop
AD585SQ HA1-5320-2 No FE Faster Acquisition/Reduced Droop
AD590IH ADS90IH Yes |
AD590JH AD590JH Yes |

NOTES: 1. A“*”in this column indicates that primary pins are pin-to-pin, but secondary or optional function pins are not.

2. Electrical equivalency; denoted by the following: | = Identical, FE = Functional Equivalent,
E = Enhanced Harris product meets all competitor specifications and exceeds several.




Commercial Linear Product Cross Reference

HARRIS (NOTE 1) (NOTE 2) HARRIS ADVANTAGE
DEVICE REPLACEMENT PINTOPIN EE OR COMMENTS

AD741CH CAQ0741CT Yes 1

AD741CN CA0741CE Yes 1

AD741H CAO0741T Yes |

AD821AQ CAS5160AE (PDIP) * FE Reduced Ibias/Enhanced ACs

AD821AS CA5160AE (PDIP) * FE Reduced Ibias/Enhanced ACs

AD821JN CA5160AE * FE Reduced Ibias/Enhanced ACs

AD840JN HA3-2540C-5 Yes FE

AD840JQ HA1-2540C-5 Yes FE

AD840KN HA3-2540-5 Yes FE

AD840KQ HA1-2540-5 Yes FE

AD840SQ HA1-2540-2 Yes FE =
(=]

AD841JH HA2-2541-5 Yes FE E

AD841JQ HA1-2541-5 Yes FE =

AD841KH HA2-2541-5 Yes FE e

AD841KQ HA1-2541-5 Yes FE =

AD841SH HA2-2541-2 Yes FE

AD841SQ HA1-2541-2 Yes FE

AD842JH HA2-2542-5 Yes FE

AD842JN HA3-2542-5 Yes FE

AD842JQ HA1-2542-5 Yes FE

AD842KH HA2-2542-5 Yes FE

AD842KN HA3-2542-5 Yes FE

AD842KQ HA1-2542-5 Yes FE

AD842SH HA2-2542-2 Yes FE

AD846AQ HA1-5004-9 No FE Enhanced ACs/Greater lout

AD846BQ HA1-5004-9 No FE Enhanced ACs/GReater lout

AD846SQ HA1-5004-9 No FE Enhanced ACs/Greater lout

AD847JN HA3-2544C-5 Yes FE

AD847SQ HA7-2544C-2 Yes FE

AD9610BH HA1-5004-9 No FE Greater Bandwidth/Lower Cost Monolithic

ADLHO0032CG HA2-2542-5 * FE Monolithic/Lower Cost

ADLHO0032G HA2-2542-2 * FE Monolithic/Lower Cost

ADLHO033CG HA2-5033-5 * FE Enhanced ACs/Monolithic/Lower Cost

ADLHO0033G HA2-5033-2 * FE Enhanced ACs/Monolithic/Lower Cost

ADOP27AH HA2-5127A-2 Yes E Enhanced ACs/Reduced Icc

ADOP27AQ HA7-5127A-2 Yes E Enhanced ACs/Reduced Icc

ADOP27EH HA2-5127A-5 Yes E Enhanced ACs/Reduced Icc

ADOP27EQ HA7-5127A-5 Yes E Enhanced ACs/Reduced Icc

ADOP27GH HA2-5127-5 Yes E Enhanced ACs/Reduced Icc

ADOP27GQ HA7-5127-5 Yes E Enhanced ACs/Reduced Icc

ADOP37AH HA2-5137A-2 Yes E Enhanced ACs/Reduced Icc

ADOP37AQ HA7-5137A-2 Yes E Enhanced ACs/Reduced Icc

ADOP37EH HA2-5137A-5 Yes E Enhanced ACs/Reduced Icc

ADOP37EQ HA7-5137A-5 Yes E Enhanced ACs/Reduced Icc

ADOP37GH HA2-5137-5 Yes E Enhanced ACs/Reduced Icc

ADOP37GQ HA7-5137-5 Yes E Enhanced ACs/Reduced Icc

AM-450-2 HA2-2505-5 Yes E Guaranteed DCs/ACs

AM-450-2M HA2-2502-2 Yes E Guaranteed DCs/ACs

AM-452-2 HA2-2525-5 Yes E Guaranteed DCs/ACs

AM-452-2M HA2-2522-2 Yes E Guaranteed DCs/ACs

NOTES: 1. A*“*”in this column indicates that primary pins are pin-to-pin, but secondary or optional function pins are not.

2. Electrical equivalency; denoted by the following: | = Identical, FE = Functional Equivalent,
E = Enhanced Harris product meets all competitor specifications and exceeds several.



Commercial Linear Product Cross Reference

HARRIS (NOTE 1) (NOTE 2) HARRIS ADVANTAGE

DEVICE REPLACEMENT PIN TO PIN EE OR COMMENTS
AM-460-2 HA2-2605-5 Yes E Guaranteed DCs/ACs
AM-460-2M HA2-2602-2 Yes E Guaranteed DCs/ACs
AM-462-2 HA2-2625-5 Yes E Guaranteed DCs/ACs
AM-462-2M HA2-2620-2 Yes E Guaranteed DCs/ACs
AM-7650-1 ICL7650SCPD Yes FE Almost Identical
AM-7650-2 ICL7650SCTV-1 Yes FE Almost Identical
BB3554AM HFA1-0001-9 No FE Greater Bandwidth/Faster Ts/Lower Cost
BB3554BM HFA1-0001-9 No FE Greater Bandwidth/Faster Ts/Lower Cost
BB3554SM HFA1-0001-9 No FE Greater Bandwidth/Faster Ts/Lower Cost
CA3054 CA3054 Yes | SOIC Version Available
CA3059 CA3059 Yes |
CA3079 CA3079 Yes 1
CA3146P CA3146E Yes |
CLC400AID HFA1-0001-9 * FE Faster Transient Response
CLC400AJP HFA3-0001-9 * FE Faster Transient Response
CLC401AID HFA1-0005-9 * FE Faster Transient Response
CLC401AJP HFA3-0005-9 * FE Faster Transient Response
EHA1-2539-2 HA1-2539-2 Yes 1
EHA1-2539-5 HA1-2539-5 Yes 1
EHA1-2540-2 HA1-2540-2 Yes |
EHA1-2540-5 HA1-2540-5 Yes |
EHA1-5190-2 HA1-5190-2 Yes |
EHA1-5195-5 HA1-5195-5 Yes |
EHA2-2500-2 HA2-2500-2 Yes I
EHA2-2502-2 HA2-2502-2 Yes |
EHA2-2505-5 HA2-2505-5 Yes I
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 I
EHA2-2625-5 HA2-2625-5 Yes |
EHA2-5190-2 HA2-5190-2 Yes 1
EHA2-5195-5 HA2-5195-5 Yes |
EHA3-2539-5 HA3-2539-5 Yes |
EHA3-2540-5 HA3-2540-5 Yes I
EHA7-2500-2 HA7-2500-2 Yes |
EHA7-2502-2 HA7-2502-2 Yes |
EHA7-2505-5 HA7-2505-5 Yes |

NOTES: 1. A*“*”in this column indicates that primary pins are pin-to-pin, but secondary or optional function pins are not.

2. Electrical equivalency; denoted by the following: | = Identical, FE = Functional Equivalent,
E = Enhanced Harris product meets all competitor specifications and exceeds several.




Commercial Linear Product Cross Reference

HARRIS (NOTE 1) (NOTE 2) HARRIS ADVANTAGE
DEVICE REPLACEMENT PIN TO PIN EE OR COMMENTS
EHA7-2510-2 HA7-2510-2 Yes |
EHA7-2512-2 HA7-2512-2 Yes |
EHA7-2515-5 HA7-2515-5 Yes 1
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 I
EHA7-2602-2 HA7-2602-2 Yes 1
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 FE Greater Slew Rate/Reduced Icc
EL2003CJ HA7-5002-5 No FE Greater Slew Rate/Reduced Icc
EL2003CN HA3-5002-5 No FE Greater Slew Rate/Reduced Icc
EL2003CPL HA9P5002-9 No FE Greater Slew Rate/Reduced Icc
EL2003H HA2-5002-2 Yes FE Greater Slew Rate/Reduced Icc
EL2003J HA7-5002-2 No FE Greater Slew Rate/Reduced Icc
EL2005CG HA2-5033-5 * FE Greater Bandwidth
EL2005G HA2-5033-2 * FE Greater Bandwidth
EL2020CJ HA1-5004-5 No FE Enhanced ACs/lout
EL2020J HA1-5004-9 No FE Enhanced ACs/lout
EL2033CJ HA7-5002-5 * FE Greater Slew Rate/Reduced Icc
EL2033CN HA3-5002-5 * FE Greater Slew Rate/Reduced Icc
EL2033J HA7-5002-2 * FE Greater Slew Rate/Reduced Icc
EL2039CJ HA1-2539-5 Yes FE
EL2039CN HA3-2539-5 Yes FE
EL2039J HA1-2539-2 Yes FE
EL2040CJ HA1-2540-5 Yes FE
EL2040CN HA3-2540-5 Yes FE
EL2040J HA1-2540-2 Yes FE
EL2041CG HA2-2541-5 Yes FE
EL2041CJ HA1-2541-5 Yes FE
EL2041G HA2-2541-2 Yes FE
EL2041J HA1-2541-2 Yes FE
EL2190G HA2-5190-2 Yes FE
EL2190J HA1-5190-2 Yes FE
EL2195CG HA2-5195-5 Yes FE
EL2195CJ HA1-5195-5 Yes FE
ELHO032CG HA2-2542-5 * FE
ELH0032G HA2-2542-2 * FE
ELHO033CG HA2-5033-5 * FE Greater Bandwidth
ELHO033G HA2-5033-2 * FE Greater Bandwidth
HOS-100AH HA2-5033-2 * FE Greater Bandwidth/Lower Cost
HOS-100SH HA2-5033-2 * FE Greater Bandwidth/Lower Cost
HOS050 HA2-2542-2 * FE Lower Cost
HOSO050A HA2-2542-2 * FE Lower Cost
HOS050C HA2-2542-2 * FE Lower Cost

NOTES: 1. A *“*”in this column indicates that primary pins are pin-to-pin, but secondary or optional function pins are not.

2. Electrical equivalency; denoted by the following: | = Identical, FE = Functional Equivalent,
E = Enhanced Harris product meets all competitor specifications and exceeds several.
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Commercial Linear Product Cross Reference

HARRIS (NOTE 1) (NOTE 2) HARRIS ADVANTAGE
DEVICE REPLACEMENT PIN TO PIN EE OR COMMENTS

ICL7611ACPA ICL7611ACPA Yes I

ICL7611ACTV ICL7611ACTV Yes |

ICL7611AMTV ICL7611AMTV Yes I

ICL7611BCPA ICL7611BCPA Yes 1

ICL7611BCTV ICL7611BCTV Yes 1

ICL7611BMTV ICL7611BMTV Yes |

ICL7611DCPA ICL7611DCPA Yes |

ICL7611DCSA ICL7611DCBA Yes |

ICL7611DCTV ICL7611DCTV Yes |

ICL7611DMTV ICL7611DMTV Yes |

ICL7612ACPA ICL7612ACPA Yes I

ICL7612ACTV ICL7612ACTV Yes 1

ICL7612AMTV ICL7612AMTV Yes |

ICL7612BCPA ICL7612BCPA Yes I

ICL7612BCTV ICL7612BCTV Yes |

ICL7612BMTV ICL7612BMTV Yes 1

ICL7612DCPA ICL7612DCPA Yes I

ICL7612DCSA ICL7612DCBA Yes I

ICL7612DCTV ICL7612DCTV Yes |

ICL7612DMTV ICL7612DMTV Yes |

ICL7621ACPA ICL7621ACPA Yes 1

ICL7621ACTV ICL7621ACTV Yes I

ICL7621AMTV ICL7621AMTV Yes |

ICL7621BCPA ICL7621BCPA Yes 1

ICL7621BCTV ICL7621BCTV Yes |

ICL7621BMTV ICL7621BMTV Yes 1

ICL7621DCPA ICL7621DCPA Yes 1

ICL7621DCSA ICL7621DCBA Yes 1

ICL7621DCTV ICL7621DCTV Yes |

ICL7621DMTV ICL7621DMTV Yes 1

ICL7631CCPE ICL7631CCPE Yes |

ICL7631ECPE ICL7631ECPE Yes |

ICL7641CCPD ICL7641CCPD Yes I

ICL7641ECPD ICL7641ECPD Yes I

ICL7642CCJD ICL7642CCJD Yes |

ICL7642CCPD ICL7642CCPD Yes |

ICL7642CMJD ICL7642CMJD Yes |

ICL7642ECJD ICL7642ECJD Yes |

ICL7642ECPD ICL7642ECPD Yes I

ICL7642EMJD ICL7642EMJD Yes |

ICL7650BCPA-1 ICL7650SCPA-1 Yes FE Reduced Vio/Ibias
ICL7650BCPD ICL7650SCPD Yes FE Reduced Vio/Ibias
ICL7650BCTV-1 ICL7650SCTV-1 Yes FE Reduced Vio/Ibias
ICL7652CPD ICL7652SCPD Yes FE Greater Slew Rate
ICL76521JD ICL7652SIPD Yes FE Greater Slew Rate
ICL7660CPA ICL7660SCPA * E Reduced Icc
ICL7660CSA ICL7660SIBA * E Reduced Icc
ICL7660CTV ICL7660SCTV * E Reduced Icc
ICL76601JA ICL7660SIPA (PDIP) * E Reduced Icc
ICL7660ITV ICL7660SITV * E Reduced Icc
ICL7660SMTV ICL7660SMTV * E Reduced Icc

NOTES: 1. A*“*”in this column indicates that primary pins are pin-to-pin, but secondary or optional function pins are not.

2. Electrical equivalency; denoted by the following: | = Identical, FE = Functional Equivalent,
E = Enhanced Harris product meets all competitor specifications and exceeds several.
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Commercial Linear Product Cross Reference

HARRIS (NOTE 1) (NOTE 2) HARRIS ADVANTAGE

DEVICE REPLACEMENT PIN TO PIN EE OR COMMENTS
ICL7663ACPA ICL7663SACPA Yes E Wider Voltage Range/Reduced Rsat
ICL7663ACSA ICL7663SCBA Yes E Wider Voltage Range/Reduced Rsat
ICL7663AIJA ICL7663SACJA Yes E Wider Voltage Range/Reduced Rsat
ICL7663BCPA ICL7663SCPA Yes E Wider Voltage Range/Reduced Rsat
ICL7663BIJA ICL7663SIJA Yes E Wider Voltage Range/Reduced Rsat
ICL7663CPA ICL7663SCPA Yes E Wider Voltage Range/Reduced Rsat
ICL7663CSA ICL7663SCBA Yes E Wider Voltage Range/Reduced Rsat
ICL7663IJA ICL7663SIJA Yes E Wider Voltage Range/Reduced Rsat
ICL7665ACJA ICL7665SACJA Yes |
ICL7665ACPA ICL7665SACPA Yes 1
ICL7665BCPA ICL7665SCPA Yes E Enhanced Supply Range/Tempco
ICL7665BCSA ICL7665SCBA Yes E Enhanced Supply Range/Tempco E
ICL7665CJA ICL7665SCJA Yes ! =
ICL7665CPA ICL7665SCPA Yes I §
ICL7665CSA ICL7665SCBA Yes | =
ICM7242IPA ICM7242IPA Yes FE
ICM7555IPA ICM7555IPA Yes FE Wider Operating Voltage Range
ICM7555ITV ICM7555ITV Yes FE Wider Operating Voltage Range
ICM7555MTV ICM7555MTV Yes FE Wider Operating Voltage Range
ICM7556IPD ICM7556IPD Yes FE Wider Operating Supply Range
ICM7556MJD ICM7556MJD Yes FE Wider Operating Supply Range
KF347ACN CA3410AE Yes FE Reduced Ibias/lio
KF347AIN CA3410AE Yes FE Reduced Ibias/lio
KF347CN CA3410E Yes FE Reduced Ibias/lio
KF347IN CA3410E Yes FE Reduced Ibias/lio
KF351N CA3140E Yes FE Reduced Ibias/lio
KS272ACN CA5260AE Yes FE Specified @ +5V Supply
KS272AIN CA5260AE Yes FE Specified @ +5V Supply
KS272CN CA5260E Yes FE Specified @ +5V Supply
KS272IN CA5260E Yes FE Specified @ +5V Supply
KS274CN CA5470E Yes FE Greater Band Width/Spec. @ +5V Supply
KS274IN CA5470E Yes FE Greater Band Width/Spec. @ +5V Supply
LF157H CA3130AT Yes FE Reduced Ibias
LF198AH HA1-2420-2 (CDIP) No FE Faster Acquisition
LF198H HA1-2420-2 (CDIP) No FE Faster Acquisition
LF347BN CA3410AE Yes FE Reduced Ibias
LF347N CA3410E Yes FE Reduced Ibias
LF351D CA3140M Yes FE Reduced Ibias/lio
LF351H CA3140T Yes FE Reduced Ibias/lio
LF351M CA3140M Yes FE Reduced Ibias/lio
LF351N CA3140E Yes FE Reduced Ibias/lio
LF351P CA3140E Yes FE Reduced Ibias/lio
LF353N CA3240E Yes FE Reduced Ibias/lio
LF353P CA3240E Yes FE Reduced Ibias/lio
LF357AH CA3130AT Yes FE Reduced Ibias
LF357H CA3130T Yes FE Reduced Ibias/lio
LF357M CA3130M Yes FE Reduced Ibias/lio
LF357N CA3130E Yes FE Reduced Ibias/lio

NOTES: 1. A “*" in this column indicates that primary pins are pin-to-pin, but secondary or optional function pins are not.

2. Electrical equivalency; denoted by the following: | = Identical, FE = Functional Equivalent,
E = Enhanced Harris product meets all competitor specifications and exceeds several.



Commercial Linear Product Cross Reference

HARRIS (NOTE 1) (NOTE 2) HARRIS ADVANTAGE

DEVICE REPLACEMENT PIN TO PIN EE OR COMMENTS
LF398AH HA1-2425-5 (CDIP) No FE Faster Acquisition
LF398AN HA3-2425-5 No FE Faster Acquisition
LF398H (CAN) HA1-2425-5 (CDIP) No FE Faster Acquisition
LF398N HA3-2425-5 No FE Faster Acquisition
LF400CH CA3100T * FE Similar ACs
LF411CD CA3140AM Yes FE Reduced Ibias/lio
LF411CH CA3140AT Yes FE Reduced Ibias/lio
LF411CN CA3140AE Yes FE Reduced Ibias/lio
LF411CP CA3140AE Yes FE Reduced Ibias/lio
LF411MH CA3140AT Yes FE Reduced Ibias/lio
LF412CD CA3240AE Yes FE Reduced Ibias/lio
LF412CN CA3140AE Yes FE Reduced Ibias/lio
LF412CP CA3240AE Yes FE Reduced Ibias/lio
LHO002CH HA2-5002-5 * E Enhanced ACs/DCs/Monolithic
LHOO02CN HA3-5002-5 No E Enhanced ACs/DCs/Monolithic
LHOO002H HA2-5002-2 * E Enhanced ACs/DCs/Monolithic
LH0022CD CA3140AE (PDIP) No FE Greater Bandwidth/Slew Rate
LHO022CH CA3140AT Yes FE Greater Bandwidth/Slew Rate
LHOO32ACG HA2-2542-S Yes FE Monolithic/Lower Cost
LHOO32AG HA2-2542-2 Yes FE Monolithic/Lower Cost
LHO032CG HA2-2542-5 Yes FE Monolithic/Lower Cost
LHO032G HA2-2542-2 Yes FE Monolithic/Lower Cost
LHOO33ACG HA2-5033-5 * FE Greater Bandwidth/Monolithic/Lower Cost
LHOO33AG HA2-5033-2 * FE Monolithic/Lower Cost
LHO033CG HA2-5033-5 * FE Greater Bandwidth/Monolithic/Lower Cost
LHO033CJ HA3-5033-5 * FE Monolithic/Lower Cost
LHO033G HA2-5033-2 * FE Monolithic/Lower Cost
LHO042CD CA3140E (PDIP) No FE Greater Bandwidth/Slew Rate
LHO042CD CA3140T Yes FE Greater Bandwidth/Slew Rate
LH4004CD HA1-5004-5 No FE Monolithic/Lower Cost
LH4004D HA1-5004-9 No FE Monolithic/Lower Cost
LH4161CH HA2-2544-5 No FE PDIP Substitute is HA3-2544C-5
LH4161CJ HA7-2544-5 No FE
LH4161H HA2-2544-2 No FE
LH4161J HA7-2544-2 No FE
LM101H CA0101T Yes |
LM124J CAO0124E (PDIP) Yes |
LM139AJ CAO139AF Yes I
LM139DG CAO139F Yes 1
LM139J CAO139F Yes I
LM143H HA2-2640-2 * FE Enhanced ACs
LM1458DP CA1458E Yes |
LM1458H CA1458T/LM1458 Yes |
LM1458N CA1458E/LM1458N Yes !
LM1524DJ CA1524F Yes I
LM1558H CA1558T/LM1558H Yes I

NOTES: 1. A “*”in this column indicates that primary pins are pin-to-pin, but secondary or optional function pins are not.

2. Electrical equivalency; denoted by the following: | = Identical, FE = Functional Equivalent,
E = Enhanced Harris product meets all competitor specifications and exceeds several.




Commercial Linear Product Cross Reference

HARRIS (NOTE1) | (NOTE2) HARRIS ADVANTAGE
DEVICE REPLACEMENT PIN TO PIN EE OR COMMENTS

LM158AH CAO158AT Yes [

LM158H CA0158T Yes [

LM193H CA3290AT Yes FE MOSFET Input
LM201H CA0201T/LM201H Yes I

LM224D CA0224M Yes FE

LM224J CA0224E (PDIP) Yes FE

LM224N CA0224E Yes FE

LM239AD CA0239AM Yes !

LM239AJ CAO230AF Yes [

LM239AN CAO0239AE Yes [

LM239D CA0239M Yes [

LM239DG CAO0239F Yes |

LM239DP CA0239E Yes I

LM239FP CA0239M Yes 1

LM239J CAO0239F Yes I

LM239N CA0239E Yes I

LM2524DN CA2524E Yes !

LM258AH CA0258AT Yes [

LM258D CA0258M Yes [

LM258H CA0258T Yes |

LM258N CAO0258E Yes I

LM258PM CAO0258E Yes |

LM2901D LM2901M Yes I

LM2901M LM2901M Yes [

LM2901N CA3290AE Yes FE MOSFET Input
LM2902D LM2902M Yes FE

LM2902N LM2902N Yes FE

LM2903N CA3290AE Yes FE MOSFET Input
LM2904D CA2904M Yes I

LM2904M CA2904M Yes I

LM2904N CA2904E/LM2904N Yes I

LM2904PM CA2904E Yes I

LM293H CA3290AT Yes FE MOSFET Input
LM301ADP CAO301AE Yes [

LM301AH CAO301AT/LM301AH Yes [

LM301AHD CAO301AEX Yes [

LM301AN CAO301AE/LM301AN Yes I

LM301AND CAO301AEX Yes [

LM301AP CAO301AE Yes |

LM3045J CA3045 Yes |

LM3046D CA3046M Yes FE

LM3046N CAB046E Yes !

LM3080AN CABO08OAE Yes FE

LM3080N CABOBOE Yes FE

LM3086J CA3086F Yes [

LM3086M CA3086M Yes |

LM3086N CA3086 Yes [

NOTES: 1. A “*”in this column indicates that primary pins are pin-to-pin, but secondary or optional function pins are not.

2. Electrical equivalency; denoted by the following: | = Identical, FE = Functional Equivalent,
E = Enhanced Harris product meets all competitor specifications and exceeds several.

INFORMATION



Commercial Linear Product Cross Reference

HARRIS (NOTE 1) (NOTE 2) HARRIS ADVANTAGE
DEVICE REPLACEMENT PIN TO PIN EE OR COMMENTS
LM311H CA0311T/LM311H Yes |
LM311N CAO311E/LM311N Yes |
LM311ND CAO311EX Yes I
LM311PM CAO311E Yes |
LM3146M CA3146M Yes 1 Enhanced “A” Version Offered
LM3146N CA3146E Yes | Enhanced “A” Version Offered
LM324D CA0324M Yes |
LM324M CA0324M Yes |
LM324N CA0324E/LM324N Yes |
LM3302M LM3302M Yes |
LM3302N CA3290E/LM3302N Yes ]
LM339AD CAO0339AM Yes |
LM339ADP CAO339AE Yes 1
LM339AFP CAO339AM Yes I
LM339AN CAO339AE/LM339AN Yes |
LM339D CA033SM Yes |
LM339DG CAO339F Yes |
LM339DP CAO339E Yes |
LM339FP CA0339M Yes |
LM339M CAO0333M Yes |
LM339N CAO339E/LM339N Yes |
LM3401N CA3401E Yes E Greater Bandwidth
LM343H HA2-2645-5 * FE Enhanced ACs
LM3524DN CA3524E Yes |
LM3524J CA3524F Yes 1
LM3524N CA3524E Yes ]
LM358AH CAO358AT Yes 1
LM358AM CA0358AM Yes |
LM358AN CAO358AE Yes |
LM358D CA0358M Yes |
LM358H CA0358T Yes |
LM358M CA0358M Yes |
LM358N CAO358E/LM358N Yes |
LM358PM CAO0358E Yes |
LM393H CA3290AT Yes FE MOSFET Input
LM393N CA3290AE Yes FE MOSFET Input
LM4250CH LM4250CH Yes I
LM4250CJ LM4250CJ Yes |
LM4250CN LM4250CN Yes |
LM4250H LM4250H Yes FE Almost Identical
LM4250J LM4250J Yes FE Almost Identical
LM555CH CA0555CT/LM555CH Yes I
LM555CM CA0555CM Yes I
LM555CN CA0555CE/LM555CN Yes I
LM555H CAO0555T Yes | Guaranteed Drift/Accuracy
LM556CN ICM7556IPD Yes FE CMOS/Reduced lcc
LM604ACM HA9P2406-5 No FE Enhanced ACs
LMB04ACN HA3-2406-5 No FE Enhanced ACs
LM604AMJ HA1-2400-2 No FE Enhanced ACs
LM604CM HAQP2406-5 No FE Enhanced ACs
LM604CN HA3-2406-5 No FE Enhanced ACs

NOTES: 1. A “*" in this column indicates that primary pins are pin-to-pin, but secondary or optional function pins are not.

2. Electrical equivalency; denoted by the following: | = Identical, FE = Functional Equivalent,
E = Enhanced Harris product meets all competitor specifications and exceeds several.




Commercial Linear Product Cross Reference

HARRIS (NOTE 1) (NOTE 2) HARRIS ADVANTAGE
DEVICE REPLACEMENT PIN TOPIN EE OR COMMENTS

LM6118J HA7-5222-9 Yes FE Lower Vio
LM6161J HA7-2544-2 * FE Guaranteed Differential Phase/Gain
LM6164J HA1-5190-2 No FE Reduced Voltage Noise
LM6165J HA1-2540-2 No FE Enhanced Slew Rate/Avol
LM6218AH HA2-5222-9 No FE Lower Vio
LM6218AJ HA7-5222-9 Yes FE Lower Vio
LM6361N HA3-2544C-5 * FE Guaranteed Differential Phase/Gain
LM6364N HA1-5195-5 No FE Reduced Voltage Noise
LM6365N HA3-2540C-5 No FE Enhanced Slew Rate/Avol
LM723CH CAO0723CT Yes 1
LM723CN CA0723CE Yes 1
LM723H CA0723T/LM723H Yes |
LM741CH CA0741CT/LM741CH Yes |
LM741CN CA0741CE/LM741CN Yes |
LM741H CAO0741T/LM741H Yes |
LM741PM CAO741E Yes I
LM747CH CA0747CT Yes |
LM747CN CA0747CE Yes I
LM747H CA0747T Yes |
LM748CH CAO0748CT/LM748CH Yes |
LM748CN CA0748CE Yes |
LM748H CAO0748T/LM748H Yes |
LM748PM CAOQ748E Yes |
LMC555CH ICM7555ITV Yes FE Reduced lcc/Wider Supply Range
LMC555CM ICM7555CBA Yes FE Reduced lcc/Wider Supply Range
LMC555CN ICM7555IPA Yes FE Reduced Icc/Wider Supply Range
LMC668ACJ ICL7650SIUD Yes E Enhanced DCs
LMC668ACJ-8 ICL7650SIJA-1 Yes E Enhanced DCs
LMC668ACN ICL7650SIPD Yes E Enhanced DCs
LMC668ACN-8 ICL7650SCPA-1 Yes E Enhanced DCs
LS204AT HA2-5102-2 Yes FE Reduced Noise Voltage
LS204CB HA3-5102-5 Yes FE Reduced Noise Voltage
LS204CM HA9P-5102-5 Yes FE Reduced Noise Voltage
LS204CT HA2-5102-5 Yes FE Reduced Noise Voltage
LS204T HA2-5102-2 Yes FE Reduced Noise Voltage
LS404CB HA3-5104-5 Yes FE Reduced Noise Voltage
LS404CM HA9P-5104-5 FE Reduced Noise Voltage
LS404M HA9P-5104-9 FE Reduced Noise Voltage
LS776CB CA3440AE Yes FE MOS Input
LS776T CA3440AT Yes FE MOS Input
LT1001CH HA2-5177-5 Yes FE Enhanced ACs/Reduced Icc
LT1001CJ8 HA7-5177-5 Yes FE Enhanced ACs/Reduced Icc
LT1001MH HA2-5177-2 Yes FE Enhanced ACs/Reduced Icc
LT1001MJ8 HA7-5177-2 Yes FE Enhanced ACs/Reduced Icc
LT1014ACJ HA1-5134A-5 Yes FE Reduced Vio/Enhanced ACs
LT1014AMJ HA1-5134A-2 Yes FE Reduced Vio/Enhanced ACs
LT1014CJ HA1-5134-5 Yes FE Reduced Vio/Enhanced ACs
LT1014MJ HA1-5134-2 Yes FE Reduced Vio/Enhanced ACs

NOTES: 1. A “*” in this column indicates that primary pins are pin-to-pin, but secondary or optional function pins are not.

2. Electrical equivalency; denoted by the following: | = Identical, FE = Functional Equivalent,
E = Enhanced Harris product meets all compatitor specifications and exceeds several.

INFORMATION



Commercial Linear Product Cross Reference

HARRIS (NOTE 1) (NOTE 2) HARRIS ADVANTAGE

DEVICE REPLACEMENT PINTOPIN EE OR COMMENTS
LT1022CH HA2-5160-5 * FE Greater Bandwidth/Slew Rate
LT1022MH HA2-5160-2 * FE Greater Bandwidth/Slew Rate
LT1037ACH HA2-5137A-5 Yes FE Enhanced ACs/Reduced Icc
LT1037ACJ8 HA7-5137A-5 Yes FE Enhanced ACs/Reduced lcc
LT1037AMH HA2-5137A-2 Yes FE Enhanced ACs/Reduced Icc
LT1037AMJ8 HA7-5137A-2 Yes FE Enhanced ACs/Reduced Icc
LT1037CH HA2-5137-5 Yes FE Enhanced ACs/Reduced Icc
LT1037CJ8 HA7-5137-5 Yes FE Enhanced ACs/Reduced Icc
LT1037MH HA2-5137-2 Yes FE Enhanced ACs/Reduced Icc
LT1037MJ8 HA7-5137-2 Yes FE Enhanced ACs/Reduced lcc
LT1055CH HA2-5170-5 Yes FE Reduced Vio/lcc/Enhanced ACs
LT1055CN8 HA7-5170-5 (CDIP) Yes FE Reduced Vio/lcc/Enhanced ACs
LT1055MH HA2-5170-2 Yes FE Reduced Vio/lcc/Enhanced ACs
LT1056CH HA2-5170-5 Yes FE Reduced Vio/lcc/Enhanced ACs
LT1056CN8 HA7-5170-5 (CDIP) Yes FE Reduced Vio/lcc/Enhanced ACs
LT1056MH HA2-5170-2 Yes FE Reduced Vio/lcc/Enhanced ACs
LT1524J CA1524F Yes |
LT3524J CA3524F Yes I
LT3524N CA3524E Yes i
LTC1044CH ICL7660SITV Yes E Reduced Icc/Wider Voltage Range
LTC1044CN8 ICL7660SIPA Yes E Reduced Icc/Wider Voltage Range
LTC1044MH ICL7660SMTV Yes E Reduced lcc/Wider Voltage Range
LTC1052CJ ICL7652S1UD Yes FE Reduced Voltage Noise
LTC1052CN ICL7652SIPD Yes FE Reduced Voltage Noise
MA723CN CA0723CE Yes I
MA747CN CA0747CE Yes I
MA747N CAQ747E Yes |
MA748CP CAO0748CE Yes |
MAX4601GC HA2-5033-5 * FE Greater Bandwidth
MAX460MGC HA2-5033-2 * FE Greater Bandwidth
MAX610CP HV3-1205/2405E-5 No FE Guaranteed Surge Protection
MAX611CP HV3-1205/2405E-5 No FE Guaranteed Surge Protection
MAX612CP HV3-1205/2405E-5 No FE Guaranteed Surge Protection
MAX663CPA ICL7663SACPA * FE Reduced lcc/Greater Voltage Range
MAX663CSA ICL7663SCBA * FE Reduced Icc/Greater Voltage Range
MAX663EJA ICL7663SAIJA * FE Reduced Icc/Greater Voltage Range
MAXB63EPA ICL7663SAIPA * FE Reduced Icc/Greater Voltage Range
MAX663ESA ICL7663SIBA * FE Reduced Icc/Greater Voltage Range
MAX8211CPA ICL8211CPA Yes FE Bipolar/Wider Supply Range
MAX8211CSA ICL8211CBA Yes FE Bipolar/Wider Supply Range
MAX8211CTY ICL8211CTY Yes FE Bipolar/Wider Supply Range
MAX8212CPA ICL8212CPA Yes FE Bipolar/Wider Supply Range
MAX8212CSA ICL8212CBA Yes FE Bipolar/Wider Supply Range
MAX8212CTY ICL8212CTY Yes FE Bipolar/Wider Supply Range
MC1445P1D CAQ555CEX Yes !
MC1455D CA0555CM Yes |
MC1455G CA0555CT Yes |
MC1455P1 CAO0555CE Yes |

NOTES: 1. A *“*" in this column indicates that primary pins are pin-to-pin, but secondary or optional function pins are not.

2. Electrical equivalency; denoted by the following: | = Identical, FE = Functional Equivalent,
E = Enhanced Harris product meets all competitor specifications and exceeds several.
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Commercial Linear Product Cross Reference

HARRIS (NOTE 1) (NOTE 2) HARRIS ADVANTAGE
DEVICE REPLACEMENT PIN TO PIN EE OR COMMENTS

MC1458CD CA1458M Yes |

MC1458CN CA1458E Yes 1

MC1458G CA1458T Yes |

MC1458N CA1458E Yes FE

MC1458P1 CA1458E Yes 1

MC1558G CA1558T Yes I

MC1558GDS CA1558TX Yes |

MC1558N CA1558E Yes FE

MC1723CG CA0723CT Yes 1

MC1723CGD CA0723CTX Yes |

MC1723CP CA0723CE Yes 1 S

MC1723CPD CA0723CEX Yes | E

MC1723G CA0723T Yes I E

MC1723GD CAQ0723TX Yes I S
=

MC1741CG CA0741CT Yes I -

MC1741CP1 CA0741CE Yes I

MC1741CP1D CA0741CEX Yes I

MC1741G CA0741T Yes |

MC1776CD ICL7611DCBA Yes FE Lower Power Drain

MC1776CG ICL7611BCTV Yes FE Lower Power Drain

MC1776CP1 ICL7611BCPA Yes FE Lower Power Drain

MC1776G ICL7611BMTV Yes FE Lower Power Drain

MC3302N CA3290E Yes FE MOSFET Input

MC3302P LM3302N Yes |

MC3303D CA5470M Yes FE MOS Input/Enhanced ACs

MC3303N CA5470E Yes FE MOS Input/Enhanced ACs

MC33071P CA3140AE Yes FE Reduced Ibias/lio

MC33072P CA3240AE Yes FE Reduced Ibias/lio

MC33074P CA3410AE Yes FE Reduced Ibias/lio

MC34001BG CA3140AT Yes FE Reduced Ibias/lio

MC34001BP CA3140AE Yes FE Reduced Ibias/lio

MC34001G CA3140T Yes FE Reduced Ibias/lio

MC34001P CA3140E Yes FE Reduced Ibias/lio

MC34002BG CA3240AT Yes FE Reduced Ibias/lio

MC34002BP CAB3240AE Yes FE Reduced Ibias/lio

MC34002G CA3240T Yes FE Reduced Ibias/lio

MC34002P CA34002E Yes FE Reduced Ibias/lio

MC3401P CA3401E Yes FE Greater Bandwidth

MC3403D CA5470M Yes FE MOS Input/Enhanced ACs

MC3403N CA5470E Yes FE MOS Input/Enhanced ACs

MC34071P CA3140AE Yes FE Reduced Ibias/lio

MC34072P CA3240AE Yes FE Reduced Ibias/lio

MC34074P CA3410AE Yes FE Reduced Ibias/lio

MC3456L ICM7556MJD Yes FE CMOS/Reduced Icc

MC3456P ICM75561PD Yes FE CMOS/Reduced Icc

MC3556L ICM7556MJD Yes FE CMOS/Reduced Icc

NE5230N CA5160AE No FE MOS Input

NOTES: 1. A“*"in this column indicates that primary pins are pin-to-pin, but secondary or optional function pins are not.

2. Electrical equivalency; denoted by the followingt | = Identical, FE = Functional Equivalent,
E = Enhanced Harris product meets all competitor specifications and exceeds several.



Commercial Linear Product Cross Reference

HARRIS (NOTE 1) (NOTE 2) HARRIS ADVANTAGE
DEVICE REPLACEMENT PIN TO PIN EE OR COMMENTS
NES5S532AFE HA7-5102-5 Yes FE Enhanced DCs/Reduced lcc
NE5532AN HA3-5102-5 Yes FE Enhanced DCs/Reduced Icc
NES532FE HA7-5102-5 Yes FE Enhanced DCs/Reduced lcc
NE5532N HA3-5102-5 Yes FE Enhanced DCs/Reduced Icc
NE5534AFE HA7-5101-5 * FE Enhanced DCs
NE5534AN HA3-5101-5 * FE Enhanced DCs
NES534FE HA7-5101-5 * FE Enhanced DCs
NE5534N HA3-5101-5 * FE Enhanced DCs
NE5539D HA9P-2539-5 * FE Specified @ £15V Supplies
NE5539F HA1-2539-5 * FE Specified @ £15V Supplies
NE5539N HA3-2539-5 * FE Specified @ £15V Supplies
NES555D CA0555CM Yes FE
NES555DP CAO555E Yes |
NES5S55FP CA0555M Yes I
NES55N CAO0555CE/NES55N Yes FE NES555N Brand Offered
NE556-1N ICM7556IPD Yes FE CMOS/Reduced Icc
NE556N ICM7556IPD Yes FE CMOS/Reduced lcc
OP-15CH CA3140AT Yes FE Reduced Ibias/lio
OP-15GN8 CA3140AE Yes FE Reduced Ibias/lio
OP11AY HA1-5134-2 Yes FE Enhanced ACs
OP11EY HA1-5134-5 Yes FE Enhanced ACs
OP11FY HA1-5104-5 Yes FE Enhanced ACs
OP20CJ HA2-5141-2 Yes FE Enhanced ACs
OP20CZ HA7-5141-2 Yes FE Enhanced ACs
OP20HJ HA2-5141-5 Yes FE Enhanced ACs
OP20HP HA3-5141-5 Yes FE Enhanced ACs
OP20HZ HA7-5141-5 Yes FE Enhanced ACs
OP215GZ CA3240AE (PDIP) Yes FE
OP21GJ HA2-5151-5 Yes FE Enhanced ACs
OP21GP HA3-5151-5 Yes FE Enhanced ACs
0OP220CJ HA2-5142-2 Yes FE Enhanced ACs
OP220CZ HA7-5142-2 Yes FE Enhanced ACs
OP220GJ HA2-5142-5 Yes FE Enhanced ACs
OP220GZ HA7-5142-5 Yes FE Enhanced ACs
OP221CJ HA2-5152-2 Yes FE Enhanced ACs
OP221GJ HA2-5152-5 Yes FE Enhanced ACs
OP221GzZ HA7-5152-5 Yes FE Enhanced ACs
OP22AJ HA2-2720-2 Yes FE
OP22AZ HA7-2720-2 Yes FE
OP22EJ HA2-2725-5 Yes FE
OP22EZ HA7-2725-5 Yes FE
OP22FZ HA7-2725-5 Yes FE
OP22HZ HA7-2725-5 Yes FE
OP271AZ HA7-5102-2 Yes FE Lower Voltage Noise/Greater Bandwidth
OP271EZ HA7-5102-5 Yes FE Lower Voltage Noise/Greater Bandwidth
OP271FZ HA7-5102-5 Yes FE Lower Voltage Noise/Greater Bandwidth
OP271GP HA3-5102-5 Yes FE Lower Voltage Noise/Greater Bandwidth
OP271GS HA9P-5102-9 Yes FE Lower Voltage Noise/Greater Bandwidth

NOTES: 1. A “*” in this column indicates that primary pins are pin-to-pin, but secondary or optional function pins are not.

2. Electrical equivalency; denoted by the following: | = Identical, FE = Functional Equivalent,
E = Enhanced Harris product meets all competitor specifications and exceeds several.




Commercial Linear Product Cross Reference

HARRIS (NOTE 1) (NOTE 2) HARRIS ADVANTAGE

DEVICE REPLACEMENT PIN TO PIN EE OR COMMENTS
OP27AH HA2-5127A-2 Yes E Enhanced ACs/Reduced lcc
OP27AJ HA2-5127A-2 Yes E Enhanced ACs/Reduced lcc
OP27AJ8 HA7-5127A-2 Yes E Enhanced ACs/Reduced lcc
OP27AZ HA7-5127A-2 Yes E Enhanced ACs/Reduced Icc
OP27CH HA2-5127-2 Yes E Enhanced ACs/Reduced Icc
OP27CJ HA2-5127-2 Yes E Enhanced ACs/Reduced Icc
OP27CJ8 HA7-5127-2 Yes E Enhanced ACs/Reduced lcc
OP27CZ HA7-5127-2 Yes E Enhanced ACs/Reduced Icc
OP27EH HA2-5127A-5 Yes E Enhanced ACs/Reduced lcc
OP27EJ HA2-5127A-5 Yes E Enhanced ACs/Reduced lcc
OP27EJ8 HA7-5127A-5 Yes E Enhanced ACs/Reduced lcc
OP27EZ HA7-5127A-5 Yes E Enhanced ACs/Reduced Icc =
OP27GH HA2-5127-5 Yes E Enhanced ACs/Reduced lcc E
OP27GJ HA2-5127-5 Yes E Enhanced ACs/Reduced Icc E
OP27GJ8 HA7-5127-5 Yes E Enhanced ACs/Reduced lcc §
OP27GZ HA7-5127-5 Yes E Enhanced ACs/Reduced lcc =
OP37AH HA2-5137A-2 Yes E Enhanced ACs/Reduced Icc
OP37AJ HA2-5137A-2 Yes E Enhanced ACs/Reduced lcc
OP37AJ8 HA7-5137A-2 Yes E Enhanced ACs/Reduced Icc
OP37AZ HA7-5137A-2 Yes E Enhanced ACs/Reduced Icc
OP37CH HA2-5137-2 Yes E Enhanced ACs/Reduced lcc
OP37CJ HA2-5137-2 Yes E Enhanced ACs/Reduced Icc
OP37CJ8 HA7-5137-2 Yes E Enhanced ACs/Reduced Icc
OP37CZ HA7-5137-2 Yes E Enhanced ACs/Reduced Icc
OP37EH HA2-5137A-5 Yes E Enhanced ACs/Reduced lcc
OP37EJ HA2-5137A-5 Yes E Enhanced ACs/Reduced lcc
OP37EJ8 HA7-5137A-5 Yes E Enhanced ACs/Reduced Icc
OP37EZ HA7-5137A-5 Yes E Enhanced ACs/Reduced Icc
OP37GH HA2-5137-5 Yes E Enhanced ACs/Reduced Icc
OP37GJ HA2-5137-5 Yes E Enhanced ACs/Reduced Icc
OP37GJ8 HA7-5137-5 Yes E Enhanced ACs/Reduced Icc
OP37GZ HA7-5137-5 Yes E Enhanced ACs/Reduced Icc
OP400AY HA1-5134A-2 Yes FE
OP400EY HA1-5134A-5 Yes FE
OP400FY HA1-5134-5 Yes FE
OP41EJ CA3193AT Yes FE Reduced Vio/Noise Voltage
OP41FJ CA3193T Yes FE Reduced Vio/Noise Voltage
OP41GP CA3193E Yes FE Reduced Vio/Noise Voltage
OP420BY HA1-5144-2 Yes FE Enhanced ACs
OP420CY HA1-5144-2 Yes FE Enhanced ACs
OP420HY HA1-5144-5 Yes FE Enhanced ACs
OP421BY HA1-5154-2 Yes FE Enhanced ACs
OP421CY HA1-5154-2 Yes FE Reduced Icc/Greater Bandwidth
OP421HY HA1-5154-5 Yes FE Reduced lcc/Greater Bandwidth
OP42AJ HA2-5170-2 Yes FE Enhanced DCs
OP42AZ HA7-5170-2 Yes FE Enhanced DCs
OP42EJ HA2-5170-5 Yes FE Enhanced DCs
OP42EZ HA7-5170-5 Yes FE Enhanced DCs
OP42FJ HA2-5170-5 Yes FE Enhanced DCs
OP42FZ HA7-5170-5 Yes FE Enhanced DCs
OP43BJ HA2-5180-2 * FE Reduced Ibias/Greater Bandwidth
OP43GP HA7-5180-5 * FE Reduced Ibias/Greater Bandwidth

NOTES: 1. A‘“*"in this column indicates that primary pins are pin-to-pin, but secondary or optional function pins are not.

2. Electrical equivalency; denoted by the following: | = Identical, FE = Functional Equivalent,
E = Enhanced Harris product meets all competitor specifications and exceeds several.
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Commercial Linear Product Cross Reference

HARRIS (NOTE 1) (NOTE 2) HARRIS ADVANTAGE

DEVICE REPLACEMENT PINTOPIN EE OR COMMENTS
OP470AY HA1-5104-2 Yes FE
OP470EY HA1-5104-5 Yes FE
OP470FY HA1-5104-5 Yes FE
OP470GP HA3-5104-5 Yes FE
OP470GS HA9P5104-5 Yes FE
OP47AD HA7-5147A-2 Yes E Greater Bandwidth/Min Acl=10
OP47AT HA2-5147A-2 Yes E Greater Bandwidth/Min Acl=10
OP47CD HA7-5147-2 Yes E Greater Bandwidth/Min Acl=10
OP47CT HA2-5147-2 Yes E Greater Bandwidth/Min Acl=10
OP47EN HA7-5147A-5 (CDIP) Yes E Greater Bandwidth/Min Acl=10
OP47GN HA7-5147-5 (CDIP) Yes E Greater Bandwidth/Min Acl=10
OP62AJ HA2-5221-9 * FE Greater Slew Rate
OP62AZ HA7-5221-9 * FE Greater Slew Rate
OP62EJ HA2-5221-9 * FE Greater Slew Rate
OP62EZ HA7-5221-9 * FE Greater Slew Rate
OP62FJ HA2-5221-9 * FE Greater Slew Rate
OP62FZ HA7-5221-9 * FE Greater Slew Rate
OPB3AJ HA2-5221-9 * FE Reduced Vio
OP63AZ HA7-5221-9 * FE Reduced Vio
OP63EJ HA2-5221-9 * FE Reduced Vio
OP63EZ HA7-5221-9 * FE Reduced Vio
OP63FJ HA2-5221-9 * FE Reduced Vio
OP63FZ HA7-5221-9 * FE Reduced Vio
OP64AJ HA2-5221-9 * FE Reduced Vio
OP64AZ HA7-5221-9 * FE Reduced Vio
OP64EJ HA2-5221-9 * FE Reduced Vio
OPG4EZ HA7-5221-9 * FE Reduced Vio
OP64FJ HA2-5221-9 * FE Reduced Vio
OP64FZ HA7-5221-9 * FE Reduced Vio
OP65AJ HA2-2548-9 * FE Lower Vio/Guaranteed Ts
OP65AZ HA7-2548-9 * FE Lower Vio/Guaranteed Ts
OP65EJ HA2-2548-9 * FE Lower Vio/Guaranteed Ts
OP65EZ HA7-2548-9 * FE Lower Vio/Guaranteed Ts
OP65FJ HA2-2548-9 * FE Lower Vio/Guaranteed Ts
OP85FZ HA7-2548-9 * FE Lower Vio/Guaranteed Ts
OP65GP CA3450E No FE Greater Bandwidth /Slew Rate
OP77BJ HA2-5177-2 Yes FE Greater Bandwidth/Reduced Icc
OP77BZ HA7-5177-2 Yes FE Greater Bandwidth/Reduced Icc
OP77FJ HA2-5177-5 Yes FE Greater Bandwidth/Reduced Icc
OP77FZ HA7-5177-5 Yes FE Greater Bandwidth/Reduced Icc
OP8OFJ CA5420AT * FE Single Supply Operation
OP80GJ CA5420T * FE Single Supply Operation
OP80OGP CA5420E * FE Single Supply Operation
OPA111AM HA2-5180-5 Yes FE Reduced Ibias/Enhanced ACs
OPA111BM HA2-5180-5 Yes FE Enhanced ACs
OPA111SM HA2-5180-2 Yes FE Reduced Ibias/Enhanced ACs
OPAI2IKP CA3140AE * FE MOS input/Enhanced ACs
OPA2111KM HA2-5102-5 Yes FE Greater Bandwidth
OPA2111KP HA3-5102-5 Yes FE Greater Bandwidth

NOTES: 1. A‘“*”in this column indicates that primary pins are pin-to-pin, but secondary or optional function pins are not.

2. Electrical equivalency; denoted by the following: | = Identical, FE = Functional Equivalent,
E = Enhanced Harris product meets all competitor specifications and exceeds several.




Commercial Linear Product Cross Reference

HARRIS (NOTE 1) (NOTE 2) HARRIS ADVANTAGE

DEVICE REPLACEMENT PIN TO PIN EE OR COMMENTS
OPA27AJ HA2-5127A-2 Yes E Enhanced ACs/Reduced Icc
OPA27AZ HA7-5127A-2 Yes E Enhanced ACs/Reduced lcc
OPA27CJ HA2-5127-2 Yes E Enhanced ACs/Reduced lcc
OPA27CZ HA7-5127-2 Yes E Enhanced ACs/Reduced Icc
OPA27EJ HA2-5127A-5 Yes E Enhanced ACs/Reduced lcc
OPA27EZ HA7-5127A-5 Yes E Enhanced ACs/Reduced lIcc
OPA27GJ HA2-5127-5 Yes E Enhanced ACs/Reduced lcc
OPA27GZ HA7-5127-5 Yes E Enhanced ACs/Reduced Icc
OPA37AJ HA2-5137A-2 Yes E Enhanced ACs/Reduced lcc
OPA37AZ HA7-5137A-2 Yes E Enhanced ACs/Reduced lcc
OPA37CJ HA2-5137-2 Yes E Enhanced ACs/Reduced Icc
OPA37CZ HA7-5137-2 Yes E Enhanced ACs/Reduced lcc
OPA37EJ HA2-5137A-5 Yes E Enhanced ACs/Reduced lcc
OPA37EZ HA7-5137A-5 Yes E Enhanced ACs/Reduced Icc
OPA37GJ HA2-5137-5 Yes E Enhanced ACs/Reduced lcc
OPA37GZ HA7-5137-5 Yes E Enhanced ACs/Reduced lcc
OPA404AG HA1-5114-5 Yes FE Lower Voltage Noise/Enhanced ACs
OPA404BG HA1-5114-5 Yes FE Lower Voltage Noise/Enhanced ACs
OPA404KP HA3-5114-5 Yes FE Lower Voltage Noise/Enhanced ACs
OPA404KU HASP-5114-5 Yes FE Lower Voltage Noise/Enhanced ACs
OPA404SG HA1-5114-2 Yes FE Lower Voltage Noise/Enhanced ACs
OPA445AP HA7-2645-5 Yes FE
OPA445BM HA2-2640-2 Yes FE
OPA445SM HA2-2640-2 Yes FE
OPAB20KG HFA7-0005-5 * FE Enhanced ACs
OPAB20KP HFA3-0005-5 * FE Enhanced ACs
OPAB20LG HFA7-0005-5 * FE Enhanced ACs
OPAB20SG HFA7-0005-9 * FE Enhanced ACs
OPAB21KG HFA7-0002-5 * FE Lower Voltage Noise/Temco
OPAB21KP HFA3-0002-5 * FE Lower Voltage Noise/Temco
OPAB21LG HFA7-0002-5 * FE Lower Voltage Noise/Temco
OPA621SG HFA7-0002-9 * FE Lower Voltage Noise/Temco
OPAB33AH HA2-5033-2 Yes |
OPAB33KP HA3-5033-5 Yes |
OPAB33SH HA2-5033-5 Yes FE
PM139AY CAO0139AF Yes |
PM139Y CAO139F Yes |
PM741CJ CA0741CT Yes |
PM741J CAO0741T Yes I
RC3403AN CA5470E Yes FE MOS Input/Enhanced ACs
RC4741D HA1-4741-2 Yes E Guaranteed ACs
RC4741M HAQP-4741-5 Yes E Guaranteed ACs
RC5532AN HA3-5102-5 Yes FE Enhanced DCs/Reduced Icc
RC5532N HA3-5102-5 Yes FE Enhanced DCs/Reduced Icc
RC5534AN HA3-5101-5 Yes FE Enhanced DCs/Reduced Icc
RC5534N HA3-5101-5 * FE Enhanced DCs/Reduced Icc
RC741N CA0741CE Yes I
RC747N CA0747CE Yes I
RC747T CAOQ747CT Yes |

NOTES: 1. A‘“*"in this column indicates that primary pins are pin-to-pin, but secondary or optional function pins are not.

2. Electrical equivalency; denoted by the following: | = Identical, FE = Functional Equivalent,
E = Enhanced Harris product meets all competitor specifications and exceeds several.

INFORMATION



Commercial Linear Product Cross Reference

HARRIS (NOTE 1) (NOTE 2) HARRIS ADVANTAGE
DEVICE REPLACEMENT PIN TO PIN EE OR COMMENTS
RM5334T HA2-5101-2 * FE Reduced Icc
RM5532AD HA7-5102-2 Yes FE Reduced Icc
RM5532AT HA2-5102-2 Yes FE Reduced icc
RM5532D HA7-5102-2 Yes FE Reduced Icc
RM5532T HA2-5102-2 Yes FE Reduced Icc
RM5534AD HA7-5101-2 * FE Reduced Icc
RM5534AT HA2-5101-2 * FE Reduced Icc
RM5534D HA7-5101-2 * FE Reduced lcc
RM741T CA0741T Yes ] Specified From 0-70 Degrees C
RM747T CAOQ747T Yes |
RV741T CA0741CT Yes FE Specified From 0-70 Degrees C
SA5230N CAS5160AE No FE MOS Input
SA556-1N ICM7556IPD Yes FE CMOS/Reduced Icc
SA556N ICM7556IPD Yes FE CMOS/Reduced Icc
SA723CN CA0723CE Yes |
SA747CN CA0747CE Yes FE
SE5532AFE HA7-5102-2 Yes FE Reduced Icc
SES5532FE HA7-5102-2 Yes FE Reduced Icc
SE5534AFE HA7-5101-2 * FE Reduced Ibias/lio
SES5534FE HA7-5101-2 * FE Reduced Ibias/lio
SE5539F HA1-2539-2 * FE Specified @ £15V Supplies
SE555CN CAOQ555E Yes FE
SE556-1CN ICM7556MJD Yes FE CMOS/Reduced Icc
SE556-1F ICM7556MJD Yes FE CMOS/Reduced Icc
SE556F ICM7556MJD Yes FE CMOS/Reduced Icc
SG1524CF CA1524F Yes FE
SG1524CN CA1524E Yes FE
SG1524J CA1524F Yes |
SG1536T HA2-2640-2 * FE Reduced Vio/Enhanced ACs
SG1536Y HA7-2640-2 * FE Reduced Vio/Enhanced ACs
SG2524CF CA2524F Yes FE
SG2524CN CA2524E Yes FE
SG301AT CAQ301AT Yes FE Almost Identical
SG3045J CA3045 Yes FE
SG3049T CA3049T Yes FE Greater Bandwidth/Reduced Noise
SG3083 CA3083 Yes |
SG3183D CA3183M Yes FE Identical Specs @ 25 Degrees C
SG3183N CA3183E Yes FE Identical Specs @ 25 Degrees C
SG3524CF CA3524F Yes FE
SG3524CN CA3524E Yes FE
SG3524J CA3524F Yes 1
SG3524N CA3524E Yes !
SG741CN CA0741CE Yes I
SG741T CA0741T Yes |

NOTES: 1. A**"in this column indicates that primary pins are pin-to-pin, but secondary or optional function pins are not.

2. Electrical equivalency; denoted by the following: | = Identical, FE = Functional Equivalent,
E = Enhanced Harris product meets all competitor specifications and exceeds several.




Commercial Linear Product Cross Reference

HARRIS (NOTE 1) (NOTE 2) HARRIS ADVANTAGE

DEVICE REPLACEMENT PINTOPIN EE OR COMMENTS
SHC5320KH HA1-5320-5 Yes |
SHC5320SH HA1-5320-2 Yes |
SHC85 HA1-2425-5 No FE Enhanced ACs
SHC8SET HA1-2420-2 No FE Enhanced ACs
SHM-20C HA1-5320-5 Yes FE Guaranteed Acquisition Time
SHM-20M HA1-5320-2 Yes FE Guaranteed Acquisition Time
SHM-IC-1 HA1-2425-5 Yes FE Almost Identical
SHM-IC-1M HA1-2420-2 Yes FE Almost Identical
S17652DJ ICL7652SIPD Yes E Enhanced ACs/Gain
SI17652DK ICL7652SIPD (PDIP) Yes E Enhanced ACs/Gain
SI7660AA ICL7660SMTV * E Greater Vout Efficiency/Reduced Icc
SI7660BA ICL7660SITV * E Greater Vout Efficiency/Reduced Icc
SI7660CA ICL7660SCTV * E Greater Vout Efficiency/Reduced Icc
S17660CJ ICL7660SCPA * E Greater Vout Efficiency/Reduced Icc
S17660DY ICL7660SIBA * E Greater Vout Efficiency/Reduced Icc
SL3045CDG14 CA3045 Yes FE
SL3046CDP14 CA3046E Yes FE
SL3127CDG16 CA3127F Yes FE SOIC Version Available
SMP10AY HA1-2420-2 * FE Faster Acquisition/Lower Droop
SMP10BY HA1-2420-2 * FE Faster Acquisition/Lower Droop
SMP10EY HA1-2425-5 * FE Faster Acquisition/Lower Droop
SMP10FY HA1-2425-5 * FE Faster Acquisition/Lower Droop
SMP11AY HA1-2420-2 * FE Faster Acquisition/Lower Droop
SMP11BY HA1-2420-2 * FE Faster Acquisition/Lower Droop
SMP11EY HA1-2425-5 * FE Faster Acquisition/Lower Droop
SMP11FY HA1-2425-5 * FE Faster Acquisition/Lower Droop
SP1-2541-5 HA1-2541-5 Yes I
SP1-2541-2 HA1-2541-2 Yes ]
SP1-2542-2 HA1-2542-2 Yes |
SP1-2542-5 HA1-2542-5 Yes |
SP1-5330-2 HA1-5330-2 Yes ]
SP1-5330-5 HA1-5330-5 Yes I
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 |
SpP2-2512-2 HA2~2512-2 Yes |
SP2-2515-5 HA2-2515-5 Yes I
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 I
SP2-2541-5 HA2-2541-5 Yes |
SP2-2542-2 HA2-2542-2 Yes I
SP2-2542-5 HA2-2542-5 Yes 1
SP2-2600-2 HA2-2600-2 Yes |
SP2-2602-2 HA2-2602-2 Yes I
SP2-2605-5 HA2-2605-5 Yes |

NOTES: 1. A“*"in this column indicates that primary pins are pin-to-pin, but secondary or optional function pins are not.

2. Electrical equivalency; denoted by the following: | = Identical, FE = Functional Equivalent,
E = Enhanced Harris product meets all competitor specifications and exceeds several.

INFORMATION



Commercial Linear Product Cross Reference

HARRIS (NOTE 1) (NOTE 2) HARRIS ADVANTAGE
DEVICE REPLACEMENT PINTOPIN EE OR COMMENTS

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 1
SP3-2515-5 HA3-2515-5 Yes 1
SP3-2525-5 HA3-2525-5 Yes 1 Substitute HA3-2529-5
SP3-2542-5 HA3-2542-5 Yes ]
SP3-2605-5 HA3-2605-5 Yes |
SP3-2625-5 HA3-2625-5 Yes |
SP7-2500-2 HA7-2500-2 Yes I
SP7-2502-2 HA7-2502-2 Yes |
SP7-2505-5 HA7-2505-5 Yes 1
SP7-2510-2 HA7-2510-2 Yes ]
SP7-2512-2 HA7-2512-2 Yes 1
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 1 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 1
SP7-2622-2 HA7-2622-2 Yes I
SP7-2625-5 HA7-2625-5 Yes |
TCA520BN CA5130AE * FE MOS Input/Enhanced ACs
TCA520TD CA5130M * FE MOS Input/Enhanced ACs
TLC251ACP CA3440AE * FE
TLC251CP CAB3440E * FE
TLC252ACD CA5260AM Yes FE Specified @ +5V Supply
TLC252ACP CAS5260AE Yes FE Specified @ +5V Supply
TLC252CD CA5260M Yes FE Specified @ +5V Supply
TLC252CP CA5260E Yes FE Specified @ +5V Supply
TLC254CD CA5470M Yes FE Specified @ +5V Supply
TLC254CN CA5470E Yes FE Specified @ +5V Supply
TLC2652CP ICL7652SCPD Yes FE Reduced Ibias/lio
TLC2652IN ICL7652SIPD Yes FE Reduced Ibias/lio
TLC272ACD CA5260AM Yes FE Greater Vout Range/Reduced Icc
TLC272ACP CA5260AE Yes FE Greater Vout Range/Reduced Icc
TLC272AID CA5260AM Yes FE Greater Vout Range/Reduced Icc
TLC272AIP CAS5260AE Yes FE Greater Vout Range/Reduced Icc
TLC272CD CA5260M Yes FE Greater Vout Range/Reduced Icc
TLC272CP CA5260E Yes FE Greater Vout Range/Reduced Icc
TLC272ID CA5260M Yes FE Greater Vout Range/Reduced Icc
TLC272IP CA5260E Yes FE Greater Vout Range/Reduced Icc
TLC272MJG CA5260E (PDIP) Yes FE Greater Vout Range/Reduced Icc
TLC274CD CA5470M Yes FE Greater Vout/Bandwidth/Slew Rate
TLC274CN CA5470E Yes FE Greater Vout/Bandwidth/Slew Rate
TLC274ID CA5470M Yes FE Greater Vout/Bandwidth/Slew Rate
TLC274IN CA5470E Yes FE Greater Vout/Bandwidth/Slew Rate
TLC274MJ CA5470E (PDIP) Yes FE Greater Vout/Bandwidth/Slew Rate

NOTES: 1. A**"in this column indicates that primary pins are pin-to-pin, but secondary or optional function pins are not.

2. Electrical equivalency; denoted by the following: | = Identical, FE = Functional Equivalent,
E = Enhanced Harris product meets all competitor specifications and exceeds several.
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Commercial Linear Product Cross Reference

HARRIS (NOTE 1) (NOTE 2) HARRIS ADVANTAGE
DEVICE REPLACEMENT PINTO PIN EE OR COMMENTS

TLC27M2ACD CA5260AM Yes FE Greater Vout/Bandwidth/Slew Rate
TLC27M2ACP CA5260AE Yes FE Greater Vout/Bandwidth/Slew Rate
TLC27M2AID CA5260AM Yes FE Greater Vout/Bandwidth/Slew Rate
TLC27M2AIP CA5260AE Yes FE Greater Vout/Bandwidth/Slew Rate
TLC27M2CD CA5260M Yes FE Greater Vout/Bandwidth/Slew Rate
TLC27M2CP CA5260E Yes FE Greater Vout/Bandwidth/Slew Rate
TLC27M2ID CA5260M Yes FE Greater Vout/Bandwidth/Slew Rate
TLC27M2IP CA5260E Yes FE Greater Vout/Bandwidth/Slew Rate
TLC27M2MJG CAS5260E (PDIP) Yes FE Greater Vout/Bandwidth/Slew Rate
TLC555CD ICM7555CBA Yes FE Reduced Icc
TLC555IP - ICM7555IPA Yes FE Reduced Icc
TLC556CN ICM7556IPD Yes FE Reduced Icc
TLC556IN ICM75561PD Yes FE Reduced Icc
TLC556MJ ICM7556MJD Yes FE Reduced Icc
TLE2021 HA-5151 FE Greater Slew Rate
TLE2022 HA-5152 FE Greater Slew Rate
TLE2024 HA-5154 FE Greater Slew Rate
TP1321 HA-5195 Yes FE
TP1322 HA-2520 Yes FE
TP1326 HA-2600 Yes FE
TP1332 HA-2645 Yes FE
TP1339 HA-2620 No FE
TP1341 HA-2540 Yes FE
TP1342 HA-2539 Yes FE
TP1344 HA-5160 Yes FE
TP1345 HA-5162 Yes FE
TP1346 H1-5180 Yes
TP4856 HA1-2420/25 Yes | Guaranteed Acquisition Time
TP4866 HA1-5320 Yes FE Guaranteed Acquisition Time
TSC426CPA ICL7667CPA Yes FE Almost Identical
TSC426MJA ICL7667MJA Yes FE Almost Identical
TSC7650ACPA ICL7650SCPA-1 Yes FE Reduced Tempco/Voltage Noise
TSC7650ACPD ICL7650SCPD Yes FE Reduced Tempco/Voltage Noise
TSC7650AIJA ICL7650S8IJA-1 Yes FE Reduced Tempco/Voltage Noise
TSC7650AIJD ICL7650SIJD Yes FE Reduced Tempco/Voltage Noise
TSC7652CPD ICL7652SCPD Yes FE
TSC765214D ICL7652SIPD (PDIP) Yes FE
TSC7660 ICL7660 * FE
TSC7662 ICL7662 * FE
uA741CL CA0741CT Yes |
uA741CP CA0741CE Yes |
uA741HM CAO0741T Yes |
UCOPO1CN CA3140AE Yes FE MOSFET Input
UCOPO1GJ CA3140AE (PDIP) Yes FE MOSFET Input
UCOPO2EN CA3493E * FE Reduced Tempco
uC1524J CA1524F Yes |
uC2524J CA2524F Yes |
UC2524N CA2524E Yes |

NOTES: 1. A**”in this column indicates that primary pins are pin-to-pin, but secondary or optional function pins are not.

2. Electrical equivalency; denoted by the following: | = Identical, FE = Functional Equivalent,
E = Enhanced Harris product meets all competitor specifications and exceeds several.

INFORMATION



Commercial Linear Product Cross Reference

HARRIS (NOTE 1) (NOTE 2) HARRIS ADVANTAGE

DEVICE REPLACEMENT PIN TO PIN EE OR COMMENTS
UC3524J CA3524F Yes !
UC3524N CA3524E Yes I
VI-7660-1 ICL7660SCPA * E Greater Vout Efficiency/Reduced lcc
VI-7660-2 ICL7660SCTV * E Greater Vout Efficiency/Reduced Icc
XR-1458CP CA1458E Yes I
XR-1524M CA1524F Yes I
XR-2242CP ICM7242IPA Yes FE Greatly Reduced Icc
XR-2524N CA2524F Yes I
XR-2524P CA2524E Yes I
XR-3403CP CAS5470E Yes FE MOS Input/Enhanced ACs
XR-3524N CA3524F Yes |
XR-3524P CA3524E Yes |
XR-4558CP CA1458E Yes I
XR-4739CN HA7-5102-5 No FE Enhanced ACs/DCs
XR-4739CP HA3-5102-5 No FE Enhanced ACs/DCs
XR-4741CN HA1-4741-5 Yes E Guaranteed Channel Separation
XR-4741CP HA3-4741-5 Yes E Guaranteed Channel Separation
XR-4741M HA1-4741-2 Yes E Guaranteed Channel Separation
XR-5532AN HA7-5102-5 Yes FE Reduced Vio/lIbias
XR-5532AP HA3-5102-5 Yes FE Reduced Vio/Ibias
XR-5532N HA7-5102-5 Yes FE Reduced Vio/lbias
XR-5532P HA3-5102-5 Yes FE Reduced Vio/Ibias
XR-5534ACN HA7-5101-5 * FE Greater Avol/Reduced Vio
XR-5534ACP HA3-5101-5 * FE Greater Avol/Reduced Vio
XR-5534AM HA7-5101-2 * FE Greater Avol
XR-5534CN HA7-5101-5 * FE Greater Avol/Reduced Vio
XR-5534CP HA3-5101-5 * FE Greater Avol/Reduced Vio
XR-5534M HA7-5101-2 * FE Greater Avol
XR-555CP CAO0555CE Yes FE
XR-8038CN ICL8038CCJD Yes FE Reduced Supply Current
XR-8038CP ICL8038CCPD Yes FE Reduced Supply Current
XR-8038M ICL8038AMJD Yes FE Reduced Supply Current
XR-8038N ICL8038BCJD Yes FE Reduced Supply Current

NOTES: 1. A*“*"in this column indicates that primary pins are pin-to-pin, but secondary or optional function pins are not.

2. Electrical equivalency; denoted by the following: | = Identical, FE = Functional Equivalent,
E = Enhanced Harris product meets all competitor specifications and exceeds several.
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Selection Guide

POWER-SUPPLY SUPERVISORY CIRCUITS

drive TTL/CMOS logic at faultindicating outputs. Ta Range: 0 to +70°C,
- 2510 +859C, -55 to +125°C.

Package
Number
Type Function Description of Pins*
ICL7663S Programmable micro- | Low-power, high-efficiency device (I = 4uA max.) that accepts an input of 1 to 16V BA,JA,
power positive and provides an adjustable output over the same range at up to 40mA load. Tp Range: PA, TV
voltage regulator 0to +700C, -25 to +85°C. Line and load regulation and ESP protection (>2000V).
ICL7680 -5V to £15V voltage Boost-type switched-mode converter inverter chip to convert +5 to =15V regulated JE, PE
converter/regulator outputs. Features current limiting protection with external shut down.
Ta Range: 0 to +70°C.

ICL7660S Voltage converter Performs supply voltge conversion from positive to negative. Input range is +1.5V to BA,PA,
+10V resulting in complementary output voltages of -1.5V to -12V. Can be connected v
as a voltge doubler to generate output voltage of -18.6V. Tp Range: 0 to +70°C,

-55to +1250C. ICL7660S improved version of ICL7660. Has extended supply voltage
range, lower supply current, and ESD protection (>2000V).

ICL7662S Voltage converter Similar to the ICL7660 in its operation, except the output voltages are -4.5V to -20V. PA, TV
Doubler output 22.6V.

ICL7665S Programmable micro- Contains two individually programmable voltage comparators and requires only 3pA BA,JA,

ICL7665 power under/over supply current. Intended for battery-operated systems that require low or high PA, TV

voltage detector voltage warnings, etc. Open drain outputs for interfacing. Ta Range: 0 to +70°C,
-25to +850C. ICL7665S improved ICL7665. For features, see ICL7663S.
ICL8211 Programmable voltage | Contains a 1.15V reference, a comparator, a hysteresis output and a non-inverting BA,JA,
level detector main-output. Provides a 7mA current-limited output sink when voltage on threshold PA, TV
terminal is <1.15V. Ta Range: 0 to +70°C, -55 to +125°C.
ICL8212 Programmable voltage | Similar in operation to the ICL8211 except that its main output is inverting as opposed
level detector to non-inverting. Requires a voltage in excess of 1.15V to switch its output on (no
current limit). TA Range: Same as ICL8211.
ICL7667 Dual power TTL-compatible high-speed CMOS driver designed to provide high output current BA, JA,
MOSFET driver (1.5A) and voltage (up to +15V) for driving the gates of power MOSFETs in high- PA, TV
frequency switched-mode power converters. Tp Range: O to +709C, -55 to +125°C.

HV-250/255 | MOSFET drivers Complementary power. Wide supply range (20V to 450V). High peak output current of -
2A. High switching speed 200ns. New product in development.

HV-350/355 Totem pole N-channel power MOSFET driver. Wide supply range (20V to 450V). High -
peak output current of 2A. High switching speed of 200ns. New product in development.

ICL7673 Automatic battery Automatically switches between a main power supply (eg., +5V) and a battery BA, PA,

backup switch back-up supply, when the main supply is removed. Wide supply range: 2.5V to 15V. v
Ta Range: Oto +70°C, -25 to +85°C.
ICL7675 Switched-mode Two-chip set provides required control circuitry for a 50W - 150W isolated-type JA, PA
ICL7676 power-supply flyback-type switching power supply. ICL7675 primary side controller provides main
controller set power-switch drive. ICL7676 secondary side controller monitors the regulated output.
Ta Range: 0to +70°C, -25 to +85°C, -55 to +1250C.

ICL7677 CMOS power fail Used on primary side of power supply with opto isolators transmitting the fault JN, PN

detector indication to the equipment on the secondary side. Also used on secondary side to

*See Packaging Section




Selection Guide

SPECIAL PURPOSE CIRCUITS

Type Description Features
ICL8069 Low voltage 1.2V temperature compensated voltage reference uses band-gap principal for excellent stability and low
reference noise at reverse currents down to 50pA. 0 to 70°C and -55 to +125°C temperature ranges (metal only).

Temperature coefficients of 0.005 and 0.01/°C.

\] Vo lo Load Vi-Vg | Short-Circuit | Package

Range Range (Max) Regulation \") Current Limit | Number

Type Description \") v mA % Vo (Max) (Min) mA (Typ) of Pins*
CA3085 Voltage regulators 7.5t0 30 1.81026 12%* 0.1 4 96 8T,
CA3085A 7.5t040 1.7t0 36 100 0.15 4 96 8S,
CA3085B 7.5t0 50 1.7t0 46 100 0.15 35 96 8E
CA723 9.5t040 2t037 150 0.03 3 65 10T
CA723C 9.5t040 2t037 150 0.03 3 65 14E

**This value may be extended to 100mA; however, regulation is not specified beyond 12mA.
Operating temperature range (Tp): -55 to +1259C. Electrical characteristics at Tp = 25°C

-
S
<
= o»
S E
S
Lo
c <
;u
=)
o

Load Ripple Total Standby VCE SAT
v+ Range Vo Range | Regulation Rejection Current is (mA) \' —_
Type Description \" v % Vo (Typ) dB (Typ) (Max) (Typ)
CA1524 Regulating 81040 481052 0.2 66 10 0.8
CA2524 pulse-width 8to40 4.8t05.2 0.2 66 10 0.8
CA3524 modulators 8to40 4.6t05.4 0.2 66 10 0.8

Electrical characteristics at V+* = 20V, f = 20kHZ.
TA =-55 to +1250C for CA1524; 0 to +700C for CA2524, CA3534. 16-lead dual-in-line (E) & (F) packages.
Short-circuit current limit: 100mA typ. Temperature stability: 1% max.

AC Input Voltage Max.DC Max. Input Sensor Control Current to
@ 50-60 & 400Hz |Supply Volts| Current Range (Ry) Thyristor Gate
Type Description (VAC) V) (uA) kQ {mA)
CA3059 Zero voltage 24 14 1 2to 100 Up to 124 with internal supply; up
switches 120 to 240 with one external supply
CA3079 208/230 10 2 2to0 50
277
Electrical characteristics at T = 250C. 14-lead dual-in-line (E) package.
Operating temperature range (Tp): -55 to +125°C.
Input Input Max. Variable Line
Voltage Frequency Ouput Output and
Range Range Current Voltage Load
Type Description (Vrms) (Hz) (mA) (\2] Regulation
HV-1205 Monolithic 18-132 48-440 50 5-24 <5% Surge Protection per
Power IEEE 587 Category
HV-2405E Supplies 18-264 48-440 50 5-24 <5% A & B Using MOV

*See Packaging Section



Selection Guide

SPECIAL PURPOSE CIRCUITS (continued)

Vcesus | VCE(sat) | I+ Max. tPHL,
IcEx Max. Min. Max. [lc=700mA[ IgMax. tpLH | Package
(VCe= (Ic= (lc= Vce +5.5V|(VR=50V) | Max. | Number
Type Description Features 50V)pA | 100mA)V | 600mA) V mA us of Pins*
Inverting Types
CA3262 Quad-gated power | Independent over- 100# 25# 07A 800 100 10 16E
drivers (interface current limiting for 5l
CA3272** | low-level logic to each output ® (0.7 100# 35# 0.6A 600 100 10 28Q
high-currentloads) | min. A). Independent
over-temperature
limiting for each
output (155 typ. °C)
CA3242 Overload protection 100A 25A 0.8# 800 100 20 16E
circuitry 5
Non Inverting Types
CA3252 Input latch with 1004 25A 0.7# 800 100 30 16E
external feedback 5l
resistor
OAll outputs ON #ViN=0.8V AVIN=24V **w/fault mode flag
WAlloutputs OFF  ® VoyT =4.5V1t024.5V
Electrical characteristics at Tp = +259C, Vo = 5V; Ta range: -40 to +859C
Limits
Type Description Characteristics Min. Typ. Max. Units
CA3169 Solenoid and motor | Output leakage current (Pin 2 or Pin 3) -110 +0.5 110 pA
driver (V2H drive) - N "
Quiescent current (Pin 1): Input terminals shorted Vece= - 70 100 mA
14V
Input terminals open - 17 40
Overvoltage shutdown circuit Upper trip point 20 25 27 \
(Pin 1) N N
Lower trip point 18 214 23
Source output short circuit current (Pin 2-G) 0.65 1.11 26 A
Sink output (Ig)NK 800mMA) output saturation voltage - 0.3 0.85 \
Operating temperature range: -40 to +850C. Electrical characteristics at Ty = 250C, Vo = 10.5V to 18V
Versa V1 TO-220 style package
Type Description Characteristics CA3020 CA3020A Units
CA3020 Multipurpose Maximum power output (Pg) at THD = 10% 550 1000 mA
wideband power T
CA302A | amplifiers Sensitivity (CIN) 35 45 mA
Power gain (Gp) 75 75 dB
Input resistance (Rn) 55 55 kQ
Signal-to-noise ration (I/N) 70 66 dB
Total harmonic distortion at 150mW (THD) 3.1 3.3 %
Bandwidth (-3dB point) (BW) 8 8 MHz
Operating temperature range (Tp): -55 to +125°C
Typical electrical characteristics at TA = +259C
12-lead (T) package

*See Packaging Section
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Power Control Circuits
CA723, CA723C

Voltage Regulators

For Regulated Output Voltage Adjustable from 2 V to 37 V at Output
Currents up to 150 mA without External Pass Transistors

Features:

m Up to 150 mA output current

m Positive and negative voltage regulation

m Regulation in excess of 10 a with suitable pass
transistors

m Input and output short-circuit protection

m Load and line regulation: 0.03%

m Direct replacement for 723 and 723C industry types

m Adjustable output voltage: 2 to 37 V

Applications:

m Series and shunt voltage regulator
m Floating regulator

m Switching voltage regulator

m High-current voltage regulator

m Temperature controller

POWER CONTROL

The CA723 and CA723 are silicon monolithic integrated
circuits designed for service as voltage regulators at output
voltages ranging from 2 to 37 volts at currents up to 150
milliamperes.

Each type includes a temperature-compensated reference
amplifier, an error amplifier, a power series pass transistor,
and a current-limiting circuit. They also provide indepen-
dently accessible inputs for adjustable current limiting and
remote shutdown and, in addition, feature low standby
current drain, low temperature drift, and high ripple
rejection.

The CA723 and CA723C may be used with positive and
negative power supplies in a wide variety of series, shunt,

vt
UNREGULATED
INPUT
 EMPERATURE =

COMPENSATED

voT

INVERTING,
INPUT

REF VREF &
amPL
O—+
NON-INVERTING /
INPUT

switching, and floating regulator applications. They can
provide regulation at load currents greater than 150
milliamperes and in excess of 10 amperes with the use of
suitable n-p-n or p-n-p external pass transistors.

The CA723 and CA723C are supplied in the 10-lead TO-5-
style package (T suffix), and the 14-lead dual-in-line plastic
package (E suffix), and are direct replacements for industry
types 723, 723C, pA723, and pA723C in packages with
similar terminal arrangements. They are also available in
chip form (“H” suffix).

All types are rated for operation over the full military-
temperature range of -55°C to +1250C.

FREQUENCY
COMPENSATION

Ve

SERIES PASS

ERROR
MPL TRANSISTOR

Vo
REGULATED
oUTPUT

g CURRENT
v- L

vz

CURRENT
IMIT SENSE
CURRENT
LIMITER

Figure 1 - Functional diagram of the CA723 and CA723C.
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CA723, CA723C

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY VOLTAGE
(Between V* and V— Terminals) 40
PULSE VOLTAGE FOR 50-ms
PULSE WIDTH
(Between V* and V— Terminals) 50
DIFFERENTIAL INPUT—OUTPUT

VOLTAGE ................. 40
DIFFERENTIAL INPUT
VOLTAGE:
Between Inverting and Non-
Inverting Inputs . .......... 15
Between Non-Inverting
Inputand V™ .. .......... 8
CURRENT FROM ZENER D!ODE
TERMINAL (VZz) ...... .... 25
CURRENT FROM VOLTAGE
REFERENCE TERMINAL
(VREE) v v 15

CURRENT
'
UIMIT e

V= ,CASE (INTERNALLY

CONNECTED TO TERM 5)

Fig. 2 — Terminal arrangement of the CA723T and
CA723CT in the TO-5 style package.

vt

FREQUENCY
ICOMPENSATION

DEVICE DISSIPATION:

v UptoTp=25C—
CA723T,CA723CT .....
CA723E, CAT23CE ...
\% Above Tp =25 C —

CA723T, CA723CT

v Derate linearly ........

CA723E, CA723CE
Derate linearly

AMBIENT TEMPERATURE
v RANGE (All Types):
" Operating
A Storage
LEAD TEMPERATURE
mA (During Soldering):

At a distance 1/16" £1/32"

800 mwW
....1000 mw
... 63 mw/’C
.... 83 mw/°C

—55 10 +125 :c
—65 to +150 C

(1.59 £0.79 mm) from case for

mA 10 seconds max. ..... +265 c
N~
ne (D— @ ne
CURRENT fREQ
RRENT,
csgNsE:N (:)— ® v‘ﬁ:‘:ﬁ
INV
INPUT u V———@vc
ERROR
NON -INV. AMPL
INPUT + Vo
voLT
Vi & REF
rer ©— AMPL —®vz
NC
oS

Fig. 3 — Terminal arrangement of the CA723E and

CA723CE in the dual-in-line plastic package.

SENSE

UNREGULATED . -
INPUT
5009 25k R3
03
Q3
a7
[y R2 Qa4 29
82V 150
R6
! aio
SpF
o O REQUENCY
_L ! € oy ? COMPENSATION
Q6 N
4 CURRENT
,] VRgV % Ro RIO RIl Q6 H
R LiMIT
’ 30k0 SE8 0 1300 %zom e
CURRENT
¢ é o
o o
v, EF NON-INVERTING Vo INVERTING
R INPUT INPUT

Fig. 4 — Equivalent schematic diagram of the CA723 and CA723C.
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CA723, CA723C

ELECTRICAL CHARACTERISTICSat T =25C, vt = Veg=V|=12V,V™=0,Vg =5V,
I =1mA, Cq =100 pF, CReF = 0. Rgcp = 0, unless otherwise specified. Divider
impedance R{Ry at non-inverting input, Term.5, = 10 ko (see Fig. 23).

R1+Ra

LIMITS
CHARACTERISTIC|  TEST CA723 CA723C UNITS
CONDITIONS "y TTyp. | Max. | Min] Typ. | Max.

Quiescent Regulator IL=0,
Current, Ig V=30V — 2.3 35 - 2.3 4 mA

Input Voltage
Range, V) 95| - 40 95| — 40 \Y

Output Voltage
Range, Vg 2 — 37 2 - 37 \%

Differential Input-
Output Voltage,
V|-Vo 3 - 38 3 - 38 \Y

Reference Voltage,
VREF 6.95| 7.15 7.35 6.8 7.15 7.5 v

CIRCUITS

POWER CONTROL

V=12
to40V - | 0.02 0.2 — 0.1 0.5
v =12
to15V — | 0.01 0.1 — | 0.01 0.1
V=12
Line Regulation 015V, : %Vo
(See Note 1) Ta=-55t0
+125°C — - 0.3 - - —
Vi=12
to 15V,
Tao=0to
70°C - | - - - | - 0.3

|!_ =1
to 50 mA - | 0.03 0.15 - | 0.03 0.2

|L= 1

to 50 mA,
Ta=—55to0
+125°C - | - 06 - | - - %Vo
IL =1

to 50 mA,
TA =0
to 70°C - | - = - | = 0.6

Ta =—-55
Output-Voltage A o
Temp. Coefficient, |© MCLES — |0.002 | 0.015 — — -

AVO TA=°0
to70°C - | - - — 10.003 | 0.015

Load Regulation
(See Note 1)

%/°C

f=50 Hz

to 10 kHz - 74 - — 74 —
Riopl o

™ [50m s
10 kHz,

CREF = 5uF - 86 - - 86 -




CA723, CA723C

ELECTRICAL CHARACTERISTICS (Cont’d)

LIMITS
CHARACTERISTIC TEST CA723 CA723C UNITS
CONDITIONS Ty TTyp. | Max. | Min. [Typ. | Max.
Short-Circuit
Limiting Current, Rscp =104,
L Vo=0 - | 5 - - | e5 - mA
BW =100 Hz
to 10 kHz,
Equivalent Noise RMS CRrer=0 - 20 — - 20 -
Output Voltage, Vi uv
(See Note 2) BW =100 Hz
10 kHz,
CREF=5/JF - 25 - - 25 -

Note 1: Line and load regulation specifications are given for condition of a constant chip
temperature. For high-dissipation conditions, temperature drifts must be sepa-
rately taken into account.

Note 2: For CRgF, see Fig. 23.

TYPICAL CHARACTERISTICS CURVES FOR TYPE CA723

I R ET
MAX. JUNCTION TEMP. (T, )+150°C T T]111 OUTPUT VOLTAGE (Vq)=SV i} il
THERMAL aisocc/w  [H 13 INPUT VOLTAGE (Vg =12V 3
QUIESCENT DISSIPATION (Pq}60 mW| SHORT- CIRCUIT PROTECTION HH H
T (NO HEAT SINK) ° [ 005  RESISTANCE (Rgcp)=0 ”mﬁ HH iR
! i L
3 1 ] °
- % H N
z ®, 3
w q >
‘E = e 3
3 A o H B i
EY 3 Hit mig
g » 3 i 'Seq
z e & o fiiid]
3 s % g i (IR Vgt
H Sec '::Eﬁ HHH HiH e e
H ] H 3
3 t it H
3 HHHH it £ it
1 125°c H
(] TITTTTT m
0 20 30 40
0 20 40 60 80 100

DIFFERENTIAL INPUT-OUTPUT VOLTAGE (Vy-Vg)—V
OUTPUT CURRENT (Ig)—mA

Fig. 5 — Max. load current vs differential input-

output voltage. Fig. 6 — Load regulation without current limiting.
00sfitE i THERH ouTPUT VOLTAGE (vg)esv T T 3!
OUTPUT VOLTAGE (Vg)=5V
;: ::’ INPUT VOLTAGE g 1n12v INPUT VOLTAGE (V; I?I2V
1EHRE 3 SHORT-CIRCUIT PROTECTION SHORT- CIRCUIT PgOTECY
° ] RESISTANCE (Rscp)- 1081 0.1]  RESISTANCE (Rgcp) 0 i
45 u HIROT H 8
° et
f £ AlE o3C 4 S HE
' H T MeEp LT L L i
3 5 e (T S
2 it ase it 2 :
5 4 > Sog < H
b SRS 3 3
2 i S i -4 H :
g :
g kS
3 1 ] 3
i
i
! -qe
20 2 30 ° 2 40 e 80 100
OQUTPUT CURRENT (Io )=mA OUTPUT CURRENT (xo,_m‘

Fig. 7 — Load regulation with current limiting. Fig. 8 — Load regulation with current limiting.
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CA723, CA723C

TYPICAL CHARACTERISTICS CURVES FOR TYPE CA723 (Cont'd)

i[ouUTPUT VOLTAGE (vglesy | m
IINPUT VOLTAGE (Vg )ei2V | T
i T OUTPUT VOLTAGE (Vo) *REFERENCE ;[ {111}
ISHORT-CIRCUIT PROTECTION . ¢
4. RESISTANCE (Rgcplsl VOLTAGE (VRgr) L
H i A SN LOAD CURRENT (I )0
> 1 < | |
1 Hil £ !
@ 3 T
2 2 il |
2 2 1 i
¢ 2 5 i
2 -
2 H g 1
> A 3 3 01
> o 3 AW
> B - vt
& 2T z 15 L
L3 [0 s I —am
3 LR 2 T suisy
S w oedPi
?: + 3 H ot
&l ! 11 T
8
8 13- spsesses
C 10 30 40
OUTPUT CURRENT (IO)—MA INPUT VOLTAGE (VX)—V
Fig. 9 — Current limiting characteristics. Fig. 10 — Quiescent current vs. input voltage,
TYPICAL CHARACTERISTICS CURVES FOR TYPE CA723C
m:ﬁ;uucnon TEMP (T, 1:150°C T 111117177 max suncTion TEMP (T))s1280¢ ;
THERMAL RESISTANCE «150°C/W | ' THERMAL RESISTANCE +125°C/W
a QUIESCENT DISSIPATION (PQM60mwW < e ] QUIESCENT DISSIPATION (PQ}S0mW . g
§ TO-8 STYLE_PACKAGE WITH NO € ;‘ 11 DUAL-IN-LINE PLASTIC PACKAGE 1 =
1 NEI‘T SINK . 1 WITH NO HEAT SINK = =
- . 1 o H ! S =
= H t 5 T S 3
= iR 8 = | = =
= 3T 3 H £ &
] HHH ] z©
13 C1 N . 3 z 1 .
3 3 T3 M o
S 8 [
: o 1
g i :1 g 8 e
2 1H : L 2 & s 4 1
: ets q 13 i Jhghaseastty H
H o 2 NI eny e m
F (Ta)=25e¢ L] H gs. N 0% T s CATURE (T4 )agd 11
| iees | £ 22ttt m
-+ eS| 117 i1
. sl st
0 10 20 0 30 5 20 30 20
DIFFERENTIAL INPUT-QUTPUT VOLTAGE (Vl-Vo)—'V DIFFERENTIAL INPUT-OQUTPUT VOLTAGE (V}-Vg )=V
Fig. 11 — Max. load current vs differential input- Fig. 12 — Max. load current vs differential input-
output voltage CA723CT. output voltage for CA723CE.
OUTPUT VOLTAGE (Vg):5V | 0T ouTPUT VOLTAGE (vg)esv il
INPUT VOLTAGE (Vg )=12V INPUT VOLTAGE (\II =2V
SHORT-CIRCUIT PROTECTION ! SHORT-CIRCUIT PROTECTION
RESISTANCE (Rgcp)=0 RESISTANCE (Rgcp)= 100
TR :
R HER YT = 25°C
B ; 4
* q B
z z
S 2
£ £
5 H
3 3
3 3
2 2
2 @
& &
o -0 t o -Oi
3 3
S S
i HH
i i P e
80 100 10
OUTPUT CURRENT (IOY""\A OUTPUT CURRENT (ID)—mA
Fig. 13 — Load regulation without current limiting. Fig. 14 — Load regulation with current limiting.
(3 T 1
[ OUTPUT VOLTAGE (Vo)‘REFERENCE { IT{
VOLTAGE (VRgr! 111317313
N LOAD CURRENT () =0 + +H
< 41
> i E 1 8
1 i 0 it
o . B I
z o H < ssass )
w B @ v 1
2 “OUTPUT VOLTAGE (Vq)= z & B!
: 0$>.NP\‘T VOLTAGE (vy )=12 LI 5
o SHORT-CIRCUIT PROTEC 1o 2
> [~ RESISTANCE (Rgcp)= H N
£ 04 =1 2
® $ w
A 5
5 ° - jeun
02 2 11 1
~ 1113
3 1133
SEL r SORERERRERI
: I Uitk ° 10 20 30
© 0 40 €0 [ 100 INPUT VOLTAGE (v )=V
OUTPUT CURRENT 1101—mn
Fig. 15 — Current limiting characteristics. Fig. 16 — Quiescent current vs. input voltage.



CA723, CA723C

TYPICAL CHARACTERISTICS CURVES FOR TYPES CA723 AND CA723C

TINPUT VOLTAGE (V) =12V T
OUTPUT VOLTAGE (50,,5\/ OUTPUT VOLTAGE (Vg )=5V H
LOAD CURRENT (I )= 1T050mA (i v (I ms )< 25% i
0.2| AMBIENT TEMPERATURE (Tp):25°C =5 0.3| AMBIENT TEMPERATURE (Ty)=25°C :
SHORT-CIRCUIT PROTECTION ; DIFFERENTIAL INPUT VOLTAGE (AV[)<3V
° RESISTANCE (Rscp SHORT- CIRCUIT PROTECTION !
3 2 i
5 20 .
z i
K z
£ S
< < o t
é 3 1 43 11554 £
« 2
&
2
g -0
S E
1
-0 o1 13
i FH
-0 HiF -0.2 :
-5 5 15 25 35 45 = 5 5 a
DIFFERENTIAL INPUT-OUTPUT VOLTAGE (Vj-Vg )=V DIFFERENTIAL INPUT-OUTPUT VOLTAGE (Vi-Vg)—V
Fig. 17 — Load regulation vs. differential input- Fig. 18 — Line regulation vs. differential input-
output voltage. output voltage.
4 L f <
T ospEEHERE L it H
! 3 LOAD CURRENT (I )i::! 5 I
z - a z
3 F i85 : 5 W
= g S z
> é w o
8 H z 2
w H e & z
I} k] 2 120 £
2 2 2 2
5 8 z ]
E 2 B £
< 2 3>
5 o g 3 3 3
g : HHE c z
13 INPUT (vp) =12v 3 .
3 OUTPUT VOLTAGE (V)= 5V « =
St i1’ 55 LOAD CURRENT (I )= 40 mA 3 Q
b B 1:]:d AMBIENT TEMPERATURE (Tp)=25' “
T 1] SHORT-CIRCUIT PROTECTION |
10 fHHHH Hij] RESISTANCE (Rgcp)=0 | 2
B 5 15 25 35 45 0 o
TIME (1) —pus JUNCTION TEMPERATURE (YJ )—°c

Fig. 20 — Current limiting characteristics vs.

Fig. 19 — Line transient response. junction temperature.

i 10g
2 6| INPUT VOLTAGE (vr) =12V -
H 4| OUTPUT VOLTAGE (Vg)=5v
Y 4 LOAD CURRENT (I )50 mA
H S 2| AMBIENT TEMPERATURE (Tp)=25°C
] | a SHORT-CIRCUIT PROTECTION
z z |, | RESISTANCE (Rgcp)=0
] 2 2 T T
H g 2o HH=
> > w 11 i |
g g %) 4 11 -
w w g
‘5 K g T -1
5 5 H
E ) w0
2531 IPY 5 %% =
= .
5 5 O I
2 2 IS =
e 3 5 L m . .
3 OUTPUT VOLTAGE (Vq)=5V = ©
LOAD CURRENT (I )+ I mA 4
AMBIENT TEMPERATURE (Tp)=25°C ?
SHORT-CIRCUIT PROTECTION 0.01 | |
L RESISTANCE (R gcp)z 0 -5 7 4 z g
5 15 25 35 a5 100 [l 10k 100k ™
TIME (1) —ps FREQUENCY (f)—Hz
Fig. 21 — Load transient response. Fig. 22 — Output impedance vs. frequency.

TYPICAL APPLICATION CIRCUITS | v «

vt Ve

v
VI o— (P 9 REF
VREF Vo
REGULATED
R3 CURRENT OUTFUT
caze3 UM
Rl CA7Z3C
car2s
Ca723C .
NON
INV NON R2
INPUT INV
INPUT

D QS T
I = ComP 100 pf
= = = comp CIRCUIT PERFORMANCE DATA:
CIRCUIT PERFORMANCE DATA. REGULATED OUTPUT VOLTAGE LV
REGULATED OUTPUT VOLTAGE 5 v A =3 M
il Al = Al a5 v
LINE REGULATION (4V1=3V) . . . . 05 mV LOAD REGULATION (211 = 50 mA) o
LOAD REGULATION (41 = 50 mA). 15 mv Note: R3 = B :; for minimum temperature drift
Note: R3 = f1 Rz for minimum temperature drift o
FR3 SRRz per R3 may be eliminated for minimum component count.
Fig. 23 — Low-voltage regulator circuit (Vg =2 Fig. 24 — High-voltage regulator circuit (Vo =7
to 7 volts). to 37 volts).



CA723, CA723C

TYPICAL APPLICATION CIRCUITS (Cont’d)

2N5956
OR
2N6108

R
38 ca723
ca723c

o Ocowe
100 pF—‘—

CIRCUIT PERFORMANCE DATA:

REGULATED
ouTBUT

REGULATED OUTPUT VOLTAGE . . . -15 V
LINE REGULATION {4V} =3V) . . 1wy
LOAD REGULATION (41 = 100 mA) 2 mv

Note: For applications employing the TO-5 style package
and where VZ is required, an external 6.2-volt
zener diode should be connected in series with
Vo (Terminal 6).

Fig. 25 — Negative-voltage regulator circuit.

2N5956
2N6108

CA723
CA723C

REGULATED
OUTPUT

c
T 0.0014F

CIRCUIT PERFORMANCE DATA:

REGULATED OUTPUT VOLTAGE . . 5 v
LINE REGULATION (V| =3V) . . . . 05 mV
LOAD REGULATION (alp = 1A). . . 5 mv

Fig. 27 — Positive voltage-regulator circuit (with
external p-n-p pass transistor).

VREF

caz23
CA723C

Note: For applications employing the TO5 style
package and where V/Z is required, an ex-
ternal 6.2-volt zener diode should be con-
nected in series with VO (Terminal 6).

CIRCUIT PERFORMANCE DATA.

REGULATED OUTPUT VOLTAGE . 50 V.
LINE REGULATION (V=20V} . . . 16 mV
LOAD REGULATION (1L =50 mA). . . 20 mV

Fig. 29 — Positive-floating regulator circuit.

v
ve
vt
VREF Vo
2N3054
2N5294
CURRENT
ca723
carzic ™ Rscp
REGULATED
OouTPUT
CURRENT Rl
SENSE
NON INV.
INV. INPUT R2
INPUT v
comp =
ci
500 pF
CIRCUIT PERFORMANCE DATA:
REGULATED OUTPUTVOLTAGE . . . 15 V.
LINE REGULATION (V1 =3V) . . . . 15 mV
LOAD REGULATION (alL =1A). . . . 15 mV

Fig. 26 — Positive-voltage-regulator circuit (with
external n-p-n pass transistor).

VREF

CA723
Ca723c

CIRCUIT PERFORMANCE DATA:

REGULATED OUTPUT VOLTAGE . . . 5 V
LINE REGULATION (AV|=3V) . . . . 05 mV
LOAD REGULATION (Al =10mA). . . 1 mV
SHORT-CIRCUITCURRENT . . . . . . 20 mA

Fig. 28 — Foldback current-limiting circuit.

RS
10 k2 vt Ve ou
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VREF Vo Swoka
ZNH?II
R3 z
3kQ
cA723  |CURRENT
CA723c | LIM
——O
CURRENT
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RI
MtNPuY |08l;r
3k v-
ComP
REGUL ATED
OuTPUT
CIRCUIT PERFORMANCE DATA:
REGULATED OUTPUT VOLTAGE . . . -100 v
LINE REGULATION (AV}=20V) . . . 30 mv
LOAD REGULATION (4IL = 100mA) . . 20 mV

Note: For applications employing the TO-5 style
package and where V' is required, an ex
ternal 6.2-volt zener diode should be con-
nected in series with VO (Terminal 6).

Fig. 30 — Negative-floating regulator circuit.
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CA723, CA723C

TYPICAL APPLICATION CIRCUITS (Cont'd)

v,
1
\d
i3
R,
VREF Vo scp
R CURRENT
ca723
Ca723c | LM
NON
INV
R2 S INPUT

CIRCUIT PERFORMANCE DATA:

REGULATED OUTPUT VOLTAGE . . 5 Vv
LINE REGULATION (3V =3 V) .05 mv
LOAD REGULATION (31t = 50 mA). 15 mv

Note 1: A current limiting transistor may be used for
shutdown if current fimiting is not required.
Note 2: Add a diode if VO ~ 10 V.

NOTE 2
»
»

REGULATED
OUTPUT

Fig. 31 — Remote shutdown regulator circuit with

current limiting.

I
CURRENT LM

—0
CURRENT SENSE

NON
INV INPUT

comp
c
Too005uF
CIRCUIT PERFORMANCE DATA:
REGULATED QUTPUT VOLTAGE . 5 v
LINE REGULATION {7V} = 10 V) 05 mv
LOAD REGULATION (1. =100mA) . . 15 mV

Note: For applications employing the TO-5 style package
and where VZ 15 required, an external 6.2-volt
zener diode should be connected in series with
VO (Terminal 6]

Fig. 32 — Shunt regulator circuit.
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Power Control Circuits
CA1524, CA2524, CA3524

Regulating Pulse Width Modulator

Features:

u Complete PWM power control circuitry

m Separate outputs for single-ended or push-pull
operation

Line and load regulation of 0.2% typ.

Internal reference supply with 1% max. oscillator and
reference voltage variation over full temperature range
m Standby current of less than 10 mA

m Frequency of operation beyond 100 kHz

m Variable-output dead time of 0.5 to 5 ps

m Low VCE(sat) over the temperature range

Applications:

m Positive and negative regulated supplies

m Dual-output regulators

m Flyback converters

m DC-DC transformer-coupled regulating converters
m Single-ended DC-DC converters

m Variable power supplies

The CA1524, CA2524, and CA3524 are silicon monolithic
integrated circuits designed to provide all the control circuitry
for use in a broad range of switching regulator circuits.

The CA1524, CA2524, and CA3524 have all the features of the
industry types SG1524, SG2524, and SG3524, respectively. A
block diagram of the CA1524 series is shown in Fig. 1. The
circuit includes a zener voltage reference, transconductance
error amplifier, precision R-C oscillator, pulse-width
modulator, pulse-steering flip-flop, dual alternating output
switches, and current-limiting and shutdown circuitry. This
device can be used for switching regulators of either polarity,
transformer-coupled dc-dc converter, transformerless voltage
doublers, dc-ac power inverters, highly efficient variable
power supplies, and polarity converter, as well as other power-
control applications.

The CA1524 is specified for the military temperature range of
-550C to +1250C.

The CA2524 and CA3524 are speciifed for the commmercial
temperature range of 0°C to 700C. All types operate over a
supply voltage range of 8 to 40 V, have a rated operating

MAXIMUM RATING, Absolute-Maximum Values

INPUT VOLTAGE (BETWEEN VIN AND GROUND TERMINALS)........
OPERATING VOLTAGE RANGE (VINTOGROUND) .........cc0euus
OUTPUT CURRENT EACH OUTPUT: (TERMINAL 11,12 0R 13, 14) ...
OUTPUT CURRENT (REFERENCE REGULATOR) .........oveuenn.,

OSCILLATOR CHARGING CURRENT ........ciiiiiieiinnnnnnnns
DEVICE DISSIPATION:

UptoTA=250C .. titiiiiiiiiiiiiiiiiiiiiniinrieneannnanns

AbOVe TA=250C. .. .ctiiiiiiiiniiiiiiieneenenainannns
OPERATING TEMPERATURE RANGE

STORAGE TEMPERATURERANGE ..........ccoiiiiiiiiiiiniennnn,

temperature range of -550C to +1 250C, and are supplied in
16-lead, dual-in-line plastic packages (E suffix, and dual-in-
line frit-seal hermetic packages (F suffix)). The CA3524 is

available in chip form (H suffix).

NV, INPUT (O VREF
IV NPUT vt
osc ouT g EMITTER 8
ol (B)coLLECTOR B
AT O (12)coLLECTOR A
rr (&— H—(DEMITTER A
cr (@O (10) SHUTDOWN
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............................................................ 1w

. Derate linearly 8 mW/°C
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.................................................. -65to +150°C
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REFERENCE +5V TO ALL
i5 REGULATOR INT. CKTS

vt 5V
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FLIP ‘e SA
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+ SENSE ®
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@mv INPUT i
C NON-INV.
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92CM-32665
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Fig. 1 - Functional block diagram of CA1524 series.
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Fig. 2 - Open loop test circuit for CA1524 series.
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CA1524, CA2524, CA3524

ELECTRICAL CHARACTERISTICS at TA=-55 to +125°C for CA1524,
0 to +70° C for the CA2524 and CA3524; V+=20 V and f=20 kHz, unless otherwise stated.

LIMITS
CHARACTERISTIC TEST CONDITIONS CA1524, CA2524] CA3524 UNITS
Min. [Typ. [Max. [Min. [Typ. [Max.

Reference Section:

Output Voltage 48 | 5 |52 |46 | 5 |54 \'
Line Regulation V+=8to 40V — |10 ]20 | — [ 10 [ 30 mV
Load Regulation 1.=0to 20 mA — |20 |50 [ — | 20 | 50 mV
Ripple Rejection f=120 Hz, TAa=25°C — |66 | — | — |66 | — dB
Short Circuit Current Limit Vrer=0, Ta=25°C — {100 | — | — |100 | — mA
Temperature Stability Over Operating Temperature Range| — | 0.3 1 — 103 1 %
Long Term Stability Ta=25°C — 120 | — | — | 20 | — |mV/khr
Oscillator Section:
Maximum Frequency Cr=0.001 gF, Rr=2 KQ — |30 — | — |300 ]| — kHz .
Initial Accuracy Rr and Cr constant _— 5 - | - 5 — % e
Voltage Stability V+=810 40 V, TAa=25°C — =11 [ =1=11 % =g
Temperature Stability Over Operating Temperature Range| — | — 2 - | - 2 % § é
Output Amplitude Terminal 3, Ta=25°C — |35 | — | — |35 | — Vv ; o
Output Pulse Width (Pin 3) C+=0.01 uF, Ta=25°C — |05 | — — |05 | — us 4
Ramp Voltage Low Pin7 — |06 | — | — |06 | — Vv
Ramp Voltage High Pin7 — |35 — | — |35 — \"
Capacitor Charging Current Pin 7
Current Range (5-2 Vee)/RT 0.03] — | 2 1003) — | 2 mA
Timing Resistance Range Pin 6 18| — (120 {18 | — | 120 KQ
Charging Capacitor Range Pin 7 0.001| — [ 0.1 p.001| — | 0.1 uF
De'ad Time Expansion Capacn'or on Pin 3 100 | — [1000{100 | — [1000| pF
Pin 3 (when a small osc. cap is used)
Error Amplifier Section:
Input Offset Voltage Vem=2.5V — {05] 5 — | 2 10 mV
Input Bias Current Vem=2.5V — 1 10 | — 1 10 HA
Open Loop Voltage Gain 72 |80 | — | 60 | 80 | — dB
Common Mode Voitage Ta=25°C 18| — [34 18| — |34 \
Common Mode Rejection Ratio Ta=25°C — |70 | — | — |70 | — dB
Small Signal Bandwidth Av=0dB, Ta=25°C — 3 e 3 — | MHz
Output Voltage Ta=25°C 05| — |38 |05| — |38 Vv
Amplifier Pole — |250 | — | — |250 | — Hz
Pin 9 Shutdown Current External Sink — |200 | — | — [200 | — HA
Comparator Section:
Duty Cycle % Each Output On 0 — |45 | 0 — | 45 %
Input Threshold Zero Duty Cycle — 1 — | — 1 — Vv
Input Threshold Max. Duty Cycle — |85 | — | — |85 ]| — Vv
Input Bias Current — 1 - | = 1 — pA
Current Limiting Section:
Sense Voltage For 25% Output Terminal 9=2 V with Error Ampli-
Duty Cycle fier Set for Max Out, Ta=25°C 190 1200 | 210 | 180 | 200 | 220 | mV
Sense Voltage T.C. — |02 | — | — (02| — [mV/C
Common Mode Voltage -1 | — |+ | -1 ]| —|H# \"
Rolioff Pole of R51 C3 + Q64 — |300 | — — | 300 | — Hz

High W
*Ramp voltage at Pin 7 | ow where t = OSC period in microseconds

it t = RrCr with Cr in microfarads and Ry in ohms.
Output frequency at each output transistor is half OSC frequency when each output is used separately and jis equal to the OSC frequency
when each output is connected in parallel.



CA1524, CA2524, CA3524

ELECTRICAL CHARACTERISTICS (Contd)

LIMITS
CHARACTERISTIC TEST CONDITIONS CA1524, CA2524 CA3524 UNITS
Min. [Typ. [Max. [Min. [Typ. [Max.
Output Section: (Each Output)
Collector-Emitter Voltage 40 | — | — 40 | — | — \Y
Collector Leakage Current Vce=40 V — (01|50 [ — |0.1] 50 HA
Saturation Voltage V+=40V, I1c=50 mA — (08 ] 2 — |08} 2 \
Emitter Output Voltage V+=20 V 17 |18 | — [ 17 | 18 | — \
Rise Time Rc=2 KQ, Ta=25°C — 02| — | —]02]| — us
Fall Time Rc=2 KQ, Ta=25°C — (01| — | — 01| — us
Total Standby Current:® |g V+=40 V — 4 10 | — 4 10 mA
®Excluding oscillator charging current, error and
current limit dividers, and with outputs open.
VIN
T T T e T T T I | A
| RI i
| 500
a1 REF SECTION t 8
= |
!
|
|
|
RI6 [
; |VREF
+(16,
- +5v

|PULSE
(STEERING
FLIP
|FLOP

R40
560

R42.
19.8K:

Fig. 3 - Schematic diagram.
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CA1524, CA2524, CA3524

CIRCUIT DESCRIPTION
Voltage Reference Section

The CA1524 series contains an internal series voltage
regulatoremploying a zener reference to provide a nominal
5-volt output, which is used to bias all internal timing and
control circuitry. The output of this regulator is available at
terminal 16 and is capable of supplying up to 50-mA output
current.

Fig. 4 shows the temperature variation of the reference
voltage with supply voltages of 8 to 40 volts and load
currents up to 20 mA. Load regulation and line regulation
curves are shown in Figs. 5 and 6, respectively.
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I
20 40 60 80
AMBIENT TEMPERATURE—°C

Fig. 4 - Typical reference voltage as a function
of ambient temperature.
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Fig. 5 - Typical reference voltage as a function
of reference output current.
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92532670
Fig. 6 - Typical reference voltage as a function

of supply voltage.

Oscillator Section

Transistors Q42, Q43 and Q44, in conjunction with an
external resistor Ry, establishes a constantcharging current
into an external capacitor Cr to provide a linear ramp
voltage at terminal 7. The ramp voltage has a value that
ranges from 0.6 to 3.5 volts and is used as the reference for
the comparator in the device. The charging currentis equal
to (5-2Vee)/Rr or approximately 3.6/Rr and should be kept
within the range of 30 uA to 2 mA by varying Rr. The
discharge time of Cr determines the pulse width of the
oscillator output pulse at terminal 3. This pulse has a
practical range of 0.5 us to 5 us for a capacitor range of 0.001
to 0.1 uF. The pulse has two internal uses: as a dead-time
control of blanking pulse to the output stages to assure that
both outputs cannot be on simultaneously and as a trigger
pulse to the internal flip-flop which controls the switching
of the output between the two output channels. The output
dead-time relationship is shown in Fig. 7. Pulse widths less
than 0.5 us may allow false triggering of one output by
removing the blanking pulse prior to a stable state in the
flip-flop.

100 [y, =25°C

S viz8 040V

2
-
Lo
w
3
- A
Q
<
2 V]
a8
=
]
o
5 7’
3

4

/
0.1
4 68 68 4 68

0.0001 '

0.001 00!

TIMING CAPACITOR (Ct) - uF

92C8-33241

Fig. 7 - Typical output stage dead time as a
function of timing capacitor value.

If a small value of Cr must be used, the pulse width can be
further expanded by the addition of a shunt capacitorin the
order of 100 pF but no greater than 1000 pF, from terminal 3
to ground. When the oscillator output pulse is used as a
sync input to an oscilloscope, the cable and input capaci-
tances may increase the pulse width slightly. A 2-KQ
resistor at terminal 3 will usually provide sufficient de-
coupling of the cable. The upper limit of the pulse width is
determined by the maximum duty cycle acceptable.

The oscillator period is determined by Ry and Cy, with an
approximate value of t=RrCr, where Ry is in ohms, Crisin
uF,and tisin us. Excess lead lengths, which produce stray
capacitances, should be avoided in connecting Rrand Crto
their respective terminals. Fig. 8 provides curves for
seiecting these vaiues for a wide range of oscillator periods.
For series regulator applications, the two outputs can be
connected in parallel for an effective 0-90% duty cycle with
the output stage frequency the same as the oscillator
frequency. Since the outputs are separate, push-pull and
flyback applications are possible. The flip-flop divides the
frequency such that the duty cycle of each output is 0-45%
and the overall frequency is half that of the oscillator.
Curves of the output duty cycle as a function of the voltage
at terminal 9 are shown in Fig. 10. To synchronize two or
more CA1524’s, one must be designated as master, with

2-18



CA1524, CA2524, CA3524

AMBIENT TEMPERATURE (T4 )=28°C
s vt =8-40V
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92CS-32673
Fig. 8 - Typical oscillator period as a function
of Rr and Cr.

RrCr set for the correct period. Each of the remaining units
(slaves) must have a Crof .2 the value used in the master and
approximately a 10% longer R+Cy period than the master.
Connecting terminal 3together on all units assures that the
master output pulse, which occurs first and has a wider
pulse width, will reset the slave units.

Error Amplifier Section

The error amplifier consists of a differential pair (Q56, Q57)
with an active load (Q61 and Q62) forming a differential
transconductance amplifier. Since Q61 is driven by a
constant current source, Q62, the output impedance Rout,
terminal 9, is very high (=5 MQ).

The gain is:
Av =gmR=8 Ic R/2KT=10%,

ROU' RL
where R = , Ri=o0, Ay « 10*

Routt R

Since Rout is extremely high, the gain can be easily reduced
from a nominal 10* (80 dB) by the addition of an external
shunt resistor from terminal 9 to ground as shown in Fig. 9.

&

40

L Org,

NS,

VOLTAGE GAIN —dB
&
g
o)

PHASE ANGLE- DEGREES

OOA
A ~4
Se

90

1| 11 L1 1] 1 |11 1 ML
2 468 2 468 2 488 2 468

0 102 10* 10%
92CS- 32678

103
FREQUENCY — Hz

Fig. 9 - Open-loop error amplifier response
characteristics.

The output amplifier terminal is also used to compensate
the system for ac stability. The frequency response and

AMBIENT TEMPERATURE (Ta)= 25°C

B vt=-20v

g
‘s
%
X

OUTPUT DUTY CYCLE— %
o
>
»
N
N

32 36 4
92CS-32674R1

08 12 16 24 2.
COMPARATOR VOLTAGE -V

Fig. 10 - Typical duty cycle as a function of
comparator voltage (at terminal 9).

phase shift curves are shown in Fig. 10. The uncompensated
amplifier has a single pole at approximately 250 Hz and a
unity gain cross-over at 3 MHz.

Since most output filter designs introduce one or more
additional poles at a lower frequency, the best network to
stabilize the system is a series RC combination at terminal 9
to ground. This network should be designed to introduce a
zero to cancel out one of the output filter poles. A good
starting point to determine the external poles is a 1000-pF
capacitor and a variable series 50-KQ potentiometer from
terminal 9 to ground. The compensation point is also a
convenient place to insert any programming signal to
override the error amplifier. Internal shutdown and current
limiting are also connected at terminal 9. Any external
circuit that can sink 200 uA can pull this point to ground and
shut off both output drivers.

While feedback is normally applied around the entire
regulator, the error amplifier can be used with conventional
operational amplifier feedback and will be stable in either
the inverting or non-inverting mode. Input common-mode
limits must be observed; if not, output signal inversion may
result. The internal 5-volt reference can be used for
conventional regulator applications if divided as shown in
Fig. 11. If the error amplifier is connected as a unity gain
amplifier, a fixed duty cycle application results.
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Fig. 11 - Typical output saturation voltage as a
function of ambient temperature.
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CA1524, CA2524, CA3524

Output Section

The CA1524 series outputs are two identical n-p-n tran-
sistors with both collectors and emitters uncommitted.
Each output transistor has antisaturation circuitry that
enables a fast transient response for the wide range of
oscillator frequencies. Current limiting of the outputsection
is set at 100 mA for each output and 100 mA total if both
outputs are paralleled. Having both emitters and collectors
available provides the versatility to drive either n-p-n or
p-n-p external transistors. Curves of the output saturation
voltage as a function of temperature and output currentare
shown in Figs. 11 and 12, respectively.

There are a number of output configurations possible in the
application of the CA1524 to voltage regulator circuits
which fall into three basic classifications:

1. Capacitor-diode coupled voltage multipliers

2. Inductor-capacitor single-ended circuits

3. Transformer-coupled circuits

T
2 AMBIENT TEMPERATURE (Tp )=25°C H
vt-8 7040V

t
| 8
T
T

s
T
T
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1
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°

T

k: R

80 100

OUTPUT SATURATION VOLTAGE -V

jnE an
"
T

20 40 60
OUTPUT CURRENT (I )—mA

92CS-32680
Fig. 12 - Typical output saturation voltage as a
function of output current.

Device Application Suggestions

For higher currents, the circuit of Fig. 13 may be used with
an external p-n-p transistor and bias resistor. The internal
regulator may be bypassed for operation from a fixed 5-volt
supply by connecting both terminals 15 and 16 to the input
voltage, which must not exceed 6 volts.

524
v SECTION
GND ?

ILTO 1A

DEPENDING

ON CHOICE
FOR QI

92CS-32667

Fig. 13 - Circuit for expanding the reference current
capabjlity.

The internal 5-volt reference can be used for conventional
regulator applications if divided as shown in Fig. 14. If the
error amplifier is connected as a unity gain amplifier, a fixed
duty cycle application results.

VREF
POSITIVE
5K OUTPUT
VOLTAGES
S>>
2.5V (RI+R2)
GND ° RI
VREF Rnllfsz' 2.8Kka

NEGATIVE
OUTPUT
GND VOLTAGES

92CS-32676

Fig. 14 - Error amplifier biasing circuits.

* VREF

CAI524
— | REFERENCE
2 SECTION

v+ CANNOT e
EXCEED 6V

NOTE:
v SHOULD BE IN THE 5V RANGE
AND MUST NOT EXCEED 6V

92Cs-37297

Fig. 15 - Circuit to allow external bypass of the
reference regulation.

To provide an expansion of the dead time without loading
the oscillator, the circuit of Fig. 16 may be used.

92Cs-3267)

Fig. 16 - Circuit for expansion of dead time, without using
a capacitor on pin 3 or when a low value
oscillator capacitor is used.



CA1524, CA2524, CA3524

ro Vo =5V Table I - Input vs. Output voltage, and
sarse Feedback Resistor Values for
= 1L=40 mA (For capacitor-diode
output circuit in Fig. 21)
) Vo R2 Vo R2 V+ (Min.)
Tmax= g7, (Vm+ RITRZ nz) (V) (KQ) V)
VTH -0.5 6 8
. SENSE - Isc Rs WHERE 25 10 9
@ L VTH=200mV -3 1 10
92Cs -32677RI -4 13 11
-5 15 12
Fig. 17 - Foldback current-limiting circuit used to 6 17 13
reduce power dissipation under shorted 7 "
output conditions. —8 ;? ;‘ 5
-9 23 16 o
-10 25 17 2
-1 27 18 =E
ol -12 29 19 S 3
o o—Ppl »l + <
Mg k K 4 o -13 31 20 £3
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Fig. 18 - Capacitor-diode coupled voitage multiplier vt -
output stages. (Note: Diode D1 is necessary sBO

to prevent reverse emitter-base breakdown of

. . PUSH PULL
transistor switch Sa).
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Fig. 19 - Single-ended inductor circuits where the FULL BRIDGE '
two outputs of the 1524 are connected in parallel. Fig. 20 - Transformer-coupled outputs.
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APPLICATIONS*

A capacitor-diode output filter is used in Fig. 22 to convert
+15Vdcto-5Vdcatoutput currents up to 50 mA. Since the
output transistors have built-in currentlimiting, no additional
current limiting is needed. Table I gives the required
minimum input voltage and feedback resistor values, R2, for
an output voltage.

Capacitor-Diode Output Circuit

A capacitor-diode output filter is used in Fig. 21 to convert
+15V dc to -5V dc at output currents up to 50 mA. Since the
output transistors have built-in currentlimiting, no additional
current limiting is needed. Table I gives the required
minimum input voltage and feedback resistor values, R2, for

*For additional information on the application of this device and a
further explanation of the circuits below, see RCA Application Note
ICAN-6915 “Application of the CA1524 series PWM IC".

an output voltage range of -0.5 V to -20 V with an output
current of 40 mA.

Single-Ended Switching Regulator

The CA1524 in the circuit of Fig. 22 has both output stages
connected in parallel to produce an effective 0-90% duty
cycle. Transistor Q1 is pulsed on and off by these output
stages. Regulation is achieved from the feedback provided
by R1 and R2 to the error amplifier which adjusts the on-
time of the output transistors according to the load current
being drawn. Various output voltages can be obtained by
adjusting R1and R2. The use of an outputinductor requires
an R-C phase compensation network to stabilize the system.
Current limiting is set at 1.9 amperes by the sense resistor
R3.

vt [
+15VO—
R2
15KQ
5KQ
s ! IN1341B
°;"F 2 @ b 204F INI341B _sv
< id
+——) A 1 (3 i O 20 mA
] X CA3524 0
0.01uF
) () o INI341B RI=5KQ
©; ® A 4 oL gp.RiUVoI+25)
9 50uF (Vggr—25)
o.0|,.FT
X ‘ » 2 92CM-32682
Fig. 21 - Capacitor-diode output circuit.
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+28 vO- 09mH>—O+5VIA
RI '
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5KQ T IN3880
5K Q =
 BLCT R,
3K CA3524
_—‘So L:
"10.02,4F : :
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0 001uF
%50 KQ
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Fig. 22 - Single-ended LC switching regulator circuit.
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Flyback Converter

Fig. 23 shows a flyback converter circuit for generating a
dual 15-volt output at 20 mA from a 5-volt regulated line.
Reference voltage is provided by the input and the internal
reference generator is unused. Current limiting in this
circuit is accomplished by sensing current in the primary
line and resetting the soft-start circuit.

Push-Pull Converter

The output stages of the CA1524 provide the drive for
transistors Q1and Q2in the push-pull application of Fig. 24.
Since the internal flip-flop divides the oscillator frequency
by two, the oscillator must be set at twice the output
frequency. Current limiting for this circuit is done in the
primary of transformer T1 so that the pulse width will be
reduced if transformer saturation should occur.

Low-Frequency Pulse Generator

Fig. 25 shows the CA1524 being used as a low-frequency
pulse generator. Since all components (error amplifier,
oscillator, oscillator reference regulator, output transistor
drivers) are on the IC, a regulated 5-V (or 2.5-V) pulse of
0%-45% (or 0%-90%) on time is possible over a frequency
range of 150 to 500 Hz. Switch S1 is used to go from a 5-V
output pulse (S1 closed) to a 2.5-V output pulse (S1 open)
with aduty cycle range of 0% to 45%. The output frequency
will be roughly half of the oscillator frequency when the
output transistors are not connected in parallel (75 Hz to
250 Hz, respectively). Switch S2 will allow both output
stages to be paralleled for an effective duty cycle of 0%-90%
with the output frequency range from 150 to 500 Hz. The
frequency is adjusted by R1; R2 controls duty cycle.
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Fig. 23 - Flyback converter circuit.
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Fig. 24 - Push-pull transformer-coupled converter.
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The Variable Switcher

The circuit diagram of the CA1524, used as a variable-
output-voltage power supply is shown in Fig. 26. By
connecting the two output transistors in parallel, the duty
cycle is doubled, i.e., 0-90%.

Fig. 25 - Low-frequency pulse generator.

As the reference voltage level is varied, the feedback
voltage will track that level and cause the output voltage to
change according to the change in reference voltage.
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Fig. 26 - The CA1524 used as a 0-5 A, 7-30 V laboratory supply.
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Digital Readout Scale

The CA1524 can be used as the driving source for an
electronic scale application. The circuit shown in Figs. 27
and 28 uses half (Q2) of the CA1524 outputin alow-voltage
switching regulator (2.2 V) application to drive the LED's
displaying the weight. The remaining output stage (Q1) is
used as a driver for the sampling plates PL1 and PL2. Since
the CA1524 contains a 5-volt internal regulator and a wide
operating range of 8 to 40 volts, a single 9-volt battery can
power the total system. The two plates, PL1 and PL2, are
driven with opposite phase signals (frequency held constant
butduty cycle may change) from the pulse-width modulator
IC (CA1524). The sensor, S, is located between the two
plates. Plates PL1, Sand PL2 form an effective capacitance

bridge-type divider network. As plate S is moved according
to the object’s weight, a change in capacitance is noted
between PL1, S and PL2. This change is reflected as a
voltage to the ac amplifier (CA3160). At the null position the
signals from PL1 and PL2 as detected by S are equal in
amplitude, but opposite in phase. As Sis driven by the scale
mechanism down toward PL2, the signal at S becomes
greater. The CA3160 ac amplifier provides a buffer for the
smallsignal change noted at S. The output of the CA3160is
converted to a dc voltage by a peak-