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PRODUCT SELECTION GUIDE

This product guide represents the full line of Harris Semiconductor products.

The guide is organized into eight numbered sections, each with lettered subsections. For
example, Section 6 is the POWER Section which comprises five subsections: MOSFETs
(6A); IGBTs (6B); Bipolar (6C); Rectifiers (6D); and Transient Voltage Protection (6E).
There are three search methods available for your convenience:

DEVICE CATEGORY LISTING is located on page iv. This lists
categories of devices such as "Amplifiers," and "Microprocessors" with
reference to one of the eight sections plus the sub-section.

PART NUMBER INDEX (pages 1 to 25) provides Harris part numbers sorted
alphanumerically and indicating the product selection guide page number,

a databook reference, whether the part is available in military grade, and

the datasheet file number.

SECTION TABLE OF CONTENTS on page v shows the eight sections (New
Products, Analog, Data Acquisition, Digital, Application Specific, Power,
Hi-Rel & Rad-Hard, and ASIC), and what product categories can be found in
each.

SALES OFFICE LISTING is located in the back of this book. It lists Harris
sales offices, plus representative and distributor locations throughout
the world.

Only key product information -- key features, ratings, or characteristics -- is given for each of

the products referenced in this book. For complete, current and detailed technical
specifications for any device you are interested in, please contact the nearest Harris sales
outlet (see SALES OFFICE LISTING at back of this book).

Literature requests can also be directed to:

Harris Semiconductor Literature Department
P.O. Box 883, M/S CB1-28
Melbourne, Florida 32901

FAX 407/724-3299

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

Copyright® Harris Corporation 1992
All Rights Reserved
Printed in U.S.A. 7/92
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1992 HARRIS CORPORATION

Harris is a worldwide company focused on four major businesses - electronic systems, semiconductors, communications and
Lanier Worldwide office equipment. We use advanced technologies to provide innovative and cost-effective solutions to our
commercial and government customers in more than 130 countries, and we are committed to providing products, systems, and
services of the highest quality. Fiscal 1992 sales exceeded $3 billion.

HARRIS PRODUCTS

Electronic Systems: Satellite communication terminals,
tracking and control systems; terrestrial communication
systems; secure and jam-resistant communication systems;
spaceborne information processing systems; missile and
spacecraft instrumentation; advanced avionic systems;
digital terrain displays; video teleconferencing systems;
command and control systems; information and signal
processing systems; automatic maintenance and test
systems; systems software and integration;
telecommunication networks; test-program software for
avionics; simulation and training systems; technical support
services; real-time super-mini- and microcomputers; air
traffic control and airport management systems; custom
integrated telecommunication networks; energy
management systems; newspaper text-processing and
pagination systems.

Semiconductors: Standard, custom, and semicustom
integrated circuits and discrete products for analog, mixed-
signal and power-Control applications. Product portfolio
includes devices for analog signal processing, digital signal
processing, data conversion, interface, logic,
microcontrollers, microprocessors, microprocessor
peripherals, power conditioning, and intelligent power. Also,
custom and standard application-specific ICs for military,
communication, and automotive applications. Key
technologies include: CMOS (Complementary Metal Oxide
Semiconductor), DI (Dielectric Isolation) including bipolar
DI, CMOS/SOS (Silicon-On-Sapphire), CMOS/SOI
(Silicon-On-Insulator) GaAs (Gallium Arsenide), BICMOS
(Mixed Bipolar and CMOS), bipolar and MOS power, MOV
(Metal Oxide Varistors), and radiation hardening.

Communications: Microwave- and light-wave
transmission equipment; HF/VHF/UHF radios; radio and
television transmission systems and radio-studio equipment;
digital network switches; voice information systems; private
branch exchanges; telephone subscriber-loop test systems;
remote terminal diagnostic systems; craft tools and test sets;
paging systems; turnkey communication systems and
services; printed-circuit-board design software.

Office Equipment: Copying systems; facsimile
transmission units; information management systems;
document retrieval and management systems; presentation
systems; portable and desktop dictation equipment, central
dictation systems, voice loggers, voice recognition
workstations, and digital-dictation software and supplies.

LEADERSHIP POSITIONS IN:

Electronic Systems

- Largest producer of multimedia networking systems for the
U.S. government

- A leading producer of satellite communication earth
stations for the U.S. government

- Major supplier of information and communication systems
to the Federal Aviation Administration

- A market leader in government meteorological data
processing systems

- A market leader in ATE for military applications

- A market leader in aerospace communication and
information handling systems

- Largest supplier of test-program set software

- A market leader in compact-range antenna systems

- A market leader in fiber-optic communication systems

Semiconductors

- Seventh-largest merchant producer of semiconductors in
the U.S.

- Largest producer of semiconductors for government
applications worldwide

- A major producer of semiconductors for U.S. automobiles

- Leading supplier of telecom subscriber-line interface
circuits (SLICs)

- An industry leader in custom and semicustom analog and

mixed-signal ASICs (application specific integrated
circuits)

- Pioneer in CMOS (complementary metal oxide
semiconductor), GaAs (gallium arsenide), intelligent-
power, DI (dielectric isolation), and radiation-hardened
technologies

Communications

- Largest U.S. supplier of radio- and television-broadcast
transmitters

- Largest distributor of radio-broadcast equipment

- Largest producer of low- and medium-capacity private
microwave radio equipment in North America

- Largest supplier of craft test sets and tools to the U.S.
telephone industry

- A world leader in high-frequency long-range radios, secure
communications, high-speed HF data transmission, and
automatic link establishment

- A world leader in high-resolution digital video imaging
transmission over narrow-band circuits

Office Equipment

- One of the world’s largest independent distributors of
office equipment (1,600 sales and service locations in
more than 50 countries) Market leader in dictating
equipment. Largest supplier of digital dictation systems

- Seventh-largest supplier of copiers in U.S.

- Among top 10 suppliers of facsimile machines in U.S.




HARRIS SEMICONDUCTOR

MILITARY AND AEROSPACE DIVISION
P.0. Box 883 Melboume, Florida 32902 ¢ 407-724-7000

Additional Locations:
Findlay, Ohio; Milpitas, California; Research Triangle Park,
North Carolina; Kuala Lumpur, Malaysia

Military and Aerospace Division has been an industry leader
for nearly three decades in radiation-hardened (rad-hard)
integrated circuits that provide high performance and high
reliability in severe operating environments. The division
has met or exceeded the needs of space, tactical weapons,
strategic weapons, and secure communication programs
since 1962. The division is the number one (based on
revenue) supplier of integrated circuits to the U.S. military.

Major Products:

- Logic devices

- SRAMs (Static Random Access Memories)

- PROMs (Programmable Read-Only Memories)

- Op Amps (Operational Amplifiers)

- Analog multiplexers

- Microprocessors

- Analog switches

- Gatearrays

- Standard-cell analog ASICs (application-specific
integrated circuits) and mixed-signal ASICs

- Full custom devices

Major Process Technologies:
- Radiation hardening

Applications:

Missiles, radar, sonar, navigation equipment, secure
communication, fire control, and electronic counter-measure
applications. Programs include Trident 1 and II, SICBM
(Small Intercontinental Ballistic Missile), Peacekeeper, the
JPL Mars Observer space vehicle, and the Air Force Global
Positioning Systems (GPS). Harris’ semiconductors were
used in various capacities during Operation Desert Storm
aboard the Patriot,

TOW (Tube-launched Optically-tracked Wire-guided),
Stinger Sparrow, Hellfire, and Copperhead missiles; in
satellite tracking systems; and aboard the F-1a$5, F-16, and
F-18 fighter-bombers.

SEMICONDUCTOR PRODUCTS DIVISION
P.O. Box 883 Melbourne, Florida 32902 ¢ 407-724-7000

Additional Locations:

FindLay, Ohio; Mountaintop, Pennsylvania; Somerville,
New Jersey; Dundalk, Ireland; Singapore; Kuala Lumpur,
Malaysia Semiconductor Products Division designs,
manufactures, and markets discrete semiconductors and
analog, digital, and mixed-signal integrated circuits for
signal-processing and power-control applications for both
commercial and military uses.

Major Products:

- Op Amps (Operational Amplifiers)

- Switches

- Multiplexers

- Sample and hold amplifiers

- Analog switches

- A/D, D/A converters

- Microprocessors

- Microcontrollers

- SLICs (subscriber line interface circuits)

- Digital Signal Processing (DSP) circuits

- Power MOS (metal oxide semiconductors)

- Power processing products

- MOV (metal oxide varistors)

- Intelligent power products

- CMOS (complementary metal oxide semiconductor) logic
circuits

Major Process Technologies:

- Power BiMOS (bipolar metal oxide semiconductors)
- High frequency bipolar/power MOS

- High voltage bipolar/power MOS

- BiCMOS/analog/digital

-CMOS

- Dielectric isolation

Applications:

- Automotive (antilock braking systems, engine controls,
emission controls, air-bag systems)

- Video displays

- Instrumentation

- Medical imaging

- Computer keyboards

- Modems and printers

- Disc drives

- Motor controllers

- Power supplies

- Sensors

- Line-voltage regulators

- Test equipment

- PBX and central office telecommunications equipment




DEVICE

CATEGORY LISTING

CATEGORY SECTION SUB-SECTION
Amplifiers Analog 2A
ASIC, Mixed Signal ASIC 8B
ASIC, Bipolar ASIC 8A
Consumer Circuits Application Specific 5C
Data Converters Data Acquisition 3B
Digital Signal Processing Application Specific 5A
High Reliability Circuits Hi-Rel & Rad-Hard 7A
Intelligent Power Analog 2B
Logic Digital 4C
Memory Digital 4A
Microcontrollers Digital 4A
Microprocessors Digital 4A
Multiplexers Data Acquisition 3C
Peripheral Circuits Digital 4B
Power, IGBTs Power 6B
Power, MOSFETs Power 6A
Power, Transient Protection Power 6E
Power Processing Analog 2B
Power, Bipolar Power 6C
Power, Rectifiers Power 6D
PowerASIC™ ASIC 8B
Rad-Hard Circuits Hi-Rel & Rad-Hard 7B
Sample and Hold Amglifiers Data Acquisition 3A
Special Analog Circuits Analog 2C
Switches, Analog Data Acquisition 3C
Telecommunications Circuits Application Specific 5B

iv




1- New Products

SECTION and Publications
TABLE OF

CONTENTS
2 - Analog

2A «Amplifiers
2B eIntelligent Power/Power Processing
2C eSpecial Analog Circuits

3 - Data Acquisition

3A «Sample and Hold
3B eData Converters
3C «Switches and Multiplexers

4 - Digital

4A eMicroprocessors, Microcontrollers
and Memory

4B ePeripherals

4C eLogic

5 - Application Specific

5A <Digital Signal Processing
5B eTelecommunications
5C «Consumer (Auto, TV, Radio)

6 - Power

6A sMOSFET

6B «IGBT

6C eBipolar

6D eRectifier

6E eTransient Protection

7 - Hi-Rel & Rad-Hard

7A <High Reliability
7B eRad-Hard

8 - ASIC

8A eBipolar
8B eMixed Signal & Power ASIC







Alphanumeric Part Numbering Index

a8 os A l paces | BABR |dfbic |Fue
OD CODE |{CODE |

1N3053A 6C10 2N4002 — 2048
1N4245 8Ds 2003 2N5038 6C10 BIP 4 698
1N4248 6D3 2093 2NS039 6C10 BIP 4 868
1N4247 8D3 2003 2N5202 6C10 BIP 766
1N4248 6D3 2083 2N5239 | 6c3 BiP 321 |
1N4239 803 2003 2N5240 6Cc4 BIP 321
1N5050 6D3 2176 2N5301 8C2 BiP 1029
1N5S080 6D3 2178 2N5302 6C3 BIP 4 1029
1N5061 6D3 2176 2N5303 8C3 BiP 4 1029
IN5062 D3 2176 2N5320 8C10 325
1N5624 6D3 2181 2N5321 8C10 325
1N5625 6D3 2181 2N5322 6Co 325
1N5626 6D3 2181 2N5323 6Co 325
1N5827 603 2181 2N5365 6C5 2068
2N0697 6Co 16 2N5415S 6C1 3 336
2N06g9 6Co 2N5418S 6C1 4 336
2N1479 6C2 135 2N5490 6c2 353
2N1480 6C2 138 2N5491 6C2 353
2N1481 6C2 135 2N5492 68C2 353
2N1482 8c2 135 2N5493 6C2 353
2N1613 6Co 108 2N5484 8C2 353
2N1700 6c2 141 2N5495 6C2 353
2N1893 6C10 34 2N5498 6C3 353
2N2102 6éc10 106 2N5497 6C3 353
2N2270 6C10 24 2N5620 6C3 8P 1141
2N2405 éc10 34 2N5630 6C3 BIP 1141
2N2646 - 2047 2N5831 6C3 BIP 1141
2N2847 petantond 2047 2N5671 6C10 BIP 4 383
2N3053 6C10 960 2N5672 6C10 BIP 4 383
2N3430 8C4 4 64 2N5781 6C1 BIP 413
2N3440 6C3 4 64 2N5782 8c2 BIP 413
2N3441 6C3 BIP 529 2N5783 6C2 BIP 413
2N3442 6C3 BIP 528 2N5784 | 6C3 BIP 413
2N3583 ] 6C3 8P 138 2N5785 6C2 BIP 413
2N3584 6C3 BIP 4 138 2N5786 8C2 BIF 413
2N3585 6C4 BIP 4 138 2N5838 6C3 BIP 410
2N3791 6C2 1059 2N5839 6C4 BIP 410
2N3792 6c1 1059 2N5840 6C4 BIP 410
2N3878 6C10 BIP 766 2N5885 8C3 BIP 1041
2N3879 8C10 BIP 4 766 2N5886 6C3 BIP 1041
2N4038 6Cco 216 2N5954 6C1 675
2N4037 6Co 216 2N5955 6C1 675
2N4063 6Cc4 64 2N5956 8c2 875
2N3064 8Cc3 [ 2N6027 - 2050
2N4240 6C4 BIP 138 2N68028 - 2050
2N4314 6C9 216 2N6032 6C10 4 462
2N4347 6C3 BIP 528 2N6033 8C10 4 462
2N4870 ——— 1949 2N6043 6C7 BIP 1151
2N4871 — 1949 2N6044 6C7 8IP 1151
2N4808 6c2 1150 2NB045 6C7 BIP 1151
2N4899 6C1 1150 2NB050 6ce BIP 1185
2N4900 6c1 1150 2N6051 6C6 BIP 1185
2N4987 - 2049 2N6052 6C6 BIP 1185
2N4988 — 2049 2NB055 6C7 BIP 563 _
2N4989 == 2049 2N6058 6Cc7 BIP 563
2N4990 —— 2049 2N6057 6C7 BIP 1185
2N4991 -— 2048 2N6058 6C7 BIP 1185

Databook Code Legend Military Availability Code

BIP - Bipolar Power DB220.1 LIN - Lmnearand Telecom DB550 1 1 - Non-Compliant

CDP - CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 - Fully Compliant

CD4 - (CDA4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualified

DAQ - Data Acquisition DB301.1 RH - Rad Hard/Hi Rel DB235.2 4 - JAN Qualified

DSP - Digital Signal Processing DB302 TVS - Transient Voltage DB450.2

P - Intelligent Power DB304 Suppression
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Alphanumeric Part Numbering Index

HARRIS
PART #
2N6420 6C1 BIP 1100

2N6078 6C3 492 2NB421 éc1 BIP 1100
2N6079 6C4 492 2N8422 6C1 BIP 1100
2N6106 6C1 BIP 676 2N6423 6C1 BIP 1100
2N6107 8C1 BIP 676 2NB467 6C1 BIP 888
2N6108 6C2 BIP 676 2N6468 6C1 BIP 888
2N8109 6C2 BiP 676 2N6469 6C2 BIP 677
2N6110 6C2 BIP 676 2NB473 8Ca BIP 676
2Né111 6c2 BIP 676 2N6474 6C3 BIP 676
2N6121 6C2 BIP 1149 2N8475 8C1 BIP 676
2NB122 6C2 BIP 1148 2N6476 6C1 BIP 676
2N6123 6C3 BIP 1149 2NB477 6C3 BIP 680
2N6124 6C2 BIP 1149 2N6478 6C3 BIP 680
2N6125 6C1 BIP 1149 2N6486 8C2 BIP 678
2N6126 8C1 BIP 1149 2N6487 6C3 BIP 678
2N6129 6C2 1233 2NB488 6C3 BIP 878
2N6130 6c2 1233 2N6489 6C2 BIP 678
2N6131 6C3 1233 2N6490 6C2 BIP 678
2N6132 6C2 1233 2N6491 6C1 BIP 678
2N6133 6C2 1233 2N6496 6C10 BIP 6898
2NB134 6C1 1233 2N6500 6C10 766
2N6211 6C1 BIP 4 507 2N6530 6C7 BIP 873
2N6212 6C1 BIP 4 507 2N6531 6C7 BIP 873
2N6213 6C1 BIP 4 507 2NB532 8C7 BIP 873
2N6214 8C1 BIP 507 2N6533 6C7 BIP 873
2N6246 6C2 BIP 677 2NB542 : 8C4 BIP 1096
2N6247 6C1 BIP 677 2N6544 6C4 BIP 1006
2N6248 6C1 BIP 677 2N6545 6c4 BIP 1096
2N6249 8C3 BIP 523 2N6546 6C4 BIP 4 1006
2N6250 6C4 BIP 523 2N6547 6C4 BIP 4 1096
2N6251 6c4 BIP 523 2N6576 6C7 BIP 1152
2N6263 6C3 BIP 529 2N6577 6C7 BIP 1152
2N6264 6C3 BIP 529 2N6578 6C8 BIP 1152
2N6282 6C7 BIP 1001 2N6594 8C2
2NB283 6C7 BIP 4 1001 2N6609 6C1 BIP 1061
2N6284 6C7 BIP 4 1001 2N6648 (e BIP 4 1013
2N6285 6C6 BIP 609 2N6649 6C6 BIP 4 1013
2N6286 6C6 BIP 4 1001 2N6650 ece BIP 4 1013
2N6287 6C6 BIP 4 1001 2N6666 6C6 BIP 1069
2N6288 6C2 BIP 676 2N6667 6C6 BIP 1068
2N6289 6C2 BIP 676 2N6668 6C6 BIP 1069
2N6290 6C2 BIP 676 2N6671 6C4 BIP 4 1090
2N6291 6C2 BIP 676 2N6672 6C4 BIP 1090
2N6292 6C3 BIP 676 2N6673 6C4 BIP 4 1090
2NB6293 6C3 BIP 676 2N6674 6C4 BIP 4 1164
2N6312 6C2 1102 2N6675 6C4 BIP 4 1164
2N6313 6c2 1102 2N6676 6C4 BIP 4 1165
2N6314 6C1 1102 2N6677 8C4 BIP 1165
2N6326 6C3 2N6678 6C4 BIP 4 1165
2N6327 6C3 2Ns68s 6C11 BIP 171
2N6354 6C10 BIP 582 2N6687 6C11 BIP 1N
2N6383 6C6 BIP 4 609 2N6688 6C11 BIP 1N
2N6384 8C7 BIP 4 609 2N6702 6C10 BIP 1187
2N6385 6C7 BIP 4 609 2N6703 6C10 BIP 1187
2N6388 6C8 BIP 610 2N6704 6C11 BIP 1187
2N6387 6C7 BIP 610 2N6738 6C4 BIP 1291

Databook Code Legend Military Availability Code

BIP - Bipolar Power DB220.1 LIN - Linear and Telecom DB550 1 1 - Non-Compliant

CDP - CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 - Fully Compliant

CD4 - CD4000 Series DB250.5 MOS - Power MOSFETs DB223 2 3 - DESC, SMD Qualified

DAQ - Data Acquisition DB301.1 RH - Rad Hard/Hi Rel DB235 2 4 - JAN Qualified

DSP - Digital Signal Processing DB302 TVS - Transient Voltage DB450.2

P - Intelligent Power DB304 Suppression
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Alphanumeric Part Numbering Index

HARRIS DAT ML fenE ARR A |
BARFR | eacer | EBK eS| &

2N6739 6C4 BIP 1201 40408 6C10 219
2NB740 8C4 BIP 1201 40412 6C1 211
2N6751 6C4 BIP 1244 800288 4A3 MIC 2 2047
2NB752 6Ca BIP 1244 80C86 4A3 MIC 23 2057
2N6753 6C4 BIP 1244 80C88 4A3 MiC 2 204¢
2N6754 8C4 BIP 1244 82C284 4B1 MIC 2 2068
2N6755 6A15 MOS 1586 )LZCS7A 4B11 MIC 2 2067
2NB758 SAIS MOS 4 1586 82C50A 4B13 MIC 2 2058
2N6757 6A15 MOS 1587 82C52 4B13 MIC 23 20850
2N6758 BALS MOS 4 1587 82C54 4B4 MIC 23 2970
2N6759 6A15 MOS 1588 82C55A 4812 MIC 23 2069
2N6760 QALS MOS 4 1588 82C59A 4810 MIC 23 2784
2N6761 GA15 MOS 1589 82C82 4B¢ MIC 23 2978
2N6762 BA15 MOSs 4 1589 82C83 4B9 MIC 23 2071
2N6763 BA15 MOS 1590 82C84A 481 MIC 23 2974
2N6764 BA1S MOS 4 1590 82C85 4B1 MIC 2 2976
2N6765 6A15 MOS 1591 82C88 4B9 MIC 23 277
2Ne7e6 6A15 MOS 4 1591 82C87 489 MIC 23 2978
2N6767 6A15 MOS 1898 82C88 4B11 MIC 23 2079
2N6768 B8A1S MOS 4 1898 82C89 4B11 MIC 23 20980
| 2N6769 6A15 MOS 1899 A114A/B/C/D/E/FIM 8D3 BIP 2179
2NB770 6A1S MOS 4 1899 A115A/B/C/D/E/F/M 6D3 BIP 2180
2N6771 6C4 BIP 1202 A14AICIEIFIP 6D3 BIP 2178
2N6772 6C4 BIP 1292 A15A/F 6D3 BIP 2175
2N6773 6C4 BIP 1202 AZ14ABF/IG 6D3 BIP 2164
LZ!‘IMSZ BA1S MOS 4 1592 A315A/BfF/G 6D3 BIP 2163
2N6784 6A15 MOS 4 1906 ADS0Q 2C8 DAQ 3171
2N6786 BA15 MOS 4 2207 AD7520/30 3B4 DAQ 2 3104
2N6788 6A15 MOS 4 1593 AD7521/31 884 DAQ 3104
2N6790 BALS MOS 4 1900 AD7523 384 DAQ 3105
2N6792 6A15 MOS 4 1901 AD7533 3B4 DAC 3106
2N6794 6A1S MOS 4 1902 AD7541 3B4 DAQ 3107
2N6796 B6A15 MOS 4 1594 AD7545 384 DAQ 3108
2N6708 BA1S MOS 4 1903 ADC0802L 3B1 DAQ 3094
2N6800 B6A15 MOS 4 1904 ADCO0803L 381 DAQ 3094
2N6802 6A1S MOS 4 1905 ADC0804 3B1 DAQ 3094
2N6804 6A15 MOS 2217 BD239/A/B/C 6C23 BIP 669
2N6849 6A15 MOS 2219 BD240/A/B/C 6C1,2 BIP 670
2N6851 BA15 MOS 2218 BD241/A/B/C 6C23 BIP 871
2N6895 6A15 MOS 1873 BD242/A/B/C 6C1,2 BIP 672
2N6898 6A15 MOS 1874 BD243/A/B/C 6C2,3 BIP 873
2N68g7 6A15 MOS 1875 BD244/A/B/C 6C1,2 BIP 674
2N6898 6A15 MOS 1876 BD277 6C2 667
2N6801 8A2 MOS 1877 BD500/B 6C1,2 BIP 1108
2N6902 6A2 MOS 1878 BD501/B 6C8 BIP 1108
2NB903 6A2 MOS 1879 BD533 6C2 BIP 1236
2N6904 6A2 MOS 1880 BD534 6C2 BIP 1236
40318 6C1 962 BD535 6C2 BIP 1236
40321 6C1 962 BD538 8C2 BIP 1236
40322 601 962 BD537 6C3 BIP 1236
40327 6C1 962 BD538 6C1 BIP 1236
40346/V1 6C1 211 BD550/B 6C3 BIP 1109
403471 6C2 88 BD643 6C6 BIP 1241
40348/V1 6C3 88 BD647 6C7 BIP 1241
40362 6C9 962 BD649 e BIP 1241
40406 6Co 219 BD750/A/B/C 6C1 1251
40407 6C10 219 BD751/A/B/C 6C3 1251

Databook Code Legend Military Availability Code

BIP - Bipolar Power DB220.1 LIN - Linearand Telecom DB550.1 1 Non-Compliant

CDP - (CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 Fully Compliant

CD4 - CDA4000 Series DB250.5 MOS - Power MOSFETs DB223 2 3 DESC, SMD Qualified

DAQ - Data Acquisition DB301.1 RH - Rad Hard/Hi Rel DB2352 4 JAN Qualified

DSP - Digital Signal Processing DB302 TVS - Transient Voltage DB450.2

P - Intelligent Power DB304 Suppression
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Alphanumeric Part Numbering Index
ARR DA ARR DA
SA D PA BQO BQO AR PA BOO BOO
OD oD oD OD

| BD797 ec2 1242 B8Uzeo BA1Q MOS 2260
BD799 6Cs 1242 BUZ60B 6A10 Mos 2261
BD800 6C1 1242 BUZ71 6A4 MOS 2418
BDSSS/A 6C8 BIP 1240 BUZ71A 6A4 MOS 2419
BD897/A 6C7 BIP 1240 BUZ72A O6AS MOS 2262
BD8oY/A 6C7 BIP 1240 BUZ73A 6A8 MOS 2263
BD9O1 6C7 BIP 1240 BUZ76 BA1O MOS 2264
BDX18 6C2 BIP 994 BUZ76A 6A10 MOS 2265
BDX33/A/B/C/D 6C6,7,8 BIP 693 BYWS51100 8D2 BiP 1412
| BDX34/A/B/C/D 6ce BIP 694 BYW51150 6D2 BIP 1412
BDX53/A/B/C 6C6,7 1213 BYW51200 8D2 BiP 1412
BDX83/A/B/C 6C8.7 955 CA1191 5C8 1347
BDY55 6C10 BIP 1215 CA124 2A7,8,10 LIN 796
BDY58 6C10 BIP 1215 CA1391 5C2 LIN 981
BDYS8R 6C11 BIP 1206 CA1394 5C2 LIN 981
B8DYe0 8C10 BIP 1288 CA139/A 2C4 LIN 795
BDY91 6C10 BIP 1289 CA1458 2A10 LIN 531
BDY®2 6C10 BIP 1289 CA1523 2B10 P 1785
BFT28 6C1 815 CA1524 2810 LINIP 1239
BUW40/A/B 6C4 1308 CA1558 2A10 LIN 531
BUW41/A/B 6C4 BIP 1275 CA158/A 2A6,7,8,9,10 LIN 1019
BUWE4A/B/C 6C10,11 BIP 1199 CA2111A 5C1
BUX10A 6C10 1216 CA224 2A8,7,10 LIN 796
BUX11A 6C11 BIP 1353 CA239/A 2C4 LIN 795
BUX12 6C3 CA2524 2810 LIN 1239
BUX13 6C4 CA258/A 2A6,7,10 LIN 1019
BUX14 6C4 BIP 1203 CA2004 2A7,10 LIN 1019
BUX15 6C4 1227 CA3011 5C1
BUX16/A/B/C 6C3,4 800 CA3013 5C1 120 |
BUX17/A/B/C 6C34 CA3014 5C1 129
BUX20A 6C10 1264 ‘CA3018/A/E 202,38 LIN 1 338
BUX21 6C11 BIP 1172 CA3020 —— LIN 339
BUX31/A/B 6C4 1283 CA30263 2A13 1 NA
BUX32/AB 8C4 BIP 1285 CA3028A/B 2A13 LIN 1 382
BUX33/A/B ——— BIP 1354 CA3039 2C23 LIN 1 343
BUX39 6C10 BIP 1211 CA3045/6 2C23 LIN 1 341
BUX40A 6C10 1217 CA3049 2A13,2C3 LIN 1 611
BUX42 6C3 1218 CA3053 2A13 LIN 382
BUX43 6C4 1214 CA3054 2A13,2C2,3 LIN 338
BUX44 6C4 1210 CA3058 - 703
BUX45 6C4 1231 ‘CA3050 2B8 LINIP 490
BUX47 6C4 1284 CA3060 —_——— LIN 537
BUX66/A/B/C 6C1 BIP 870 CA3065 5C1

BUX87/A/B/C 6C1 CA3070 5C4 468
BUY69A/B/C 6C3.4 BIP 1237 CA3078/A 2A7,10 LIN 535
BUZ1% 6A4 MOS 2253 CA3079 2B8 LINJIP 490
BUZ20 6AS MOS 2254 ‘CA3080 o LIN 1 475
BUZ21 6A6 1172 CA3081 2C2;3 LIN 1 480
BUZ31 6A8 2415 CA3082 2C23 LIN 480
BUZ32 6A8 MOS 2416 CA3083 2c23 LIN 1 481
BUZ351 6A10 MOS 2266 CA3084 2C23
BUZ41 ——— 1222 CA3085/A/B 2B11 LINP 1 491
BUZ41A 6A11 MOS 2256 CA3086 2C23 LIN 483
BUZ42 BA11 1218 CA3088 5C8 560
BUZ45 6A11 MOS 2257 CA3089 5C2 LIN 561
BUZ45A 6A11 MOS 2258 CA3094/A/B 2A7 LIN 1 598
BUZ458 B6A11 MOS 2259 CA3096 2C23 LIN 595

Databook Code Legend Military Availability Code

BIP - Bipolar Power DB220.1 LIN - Linearand Telecom DB550 1 1 Non-Compliant

CDP - CDP6805 & Perpheral DB260.1 MIC - Microprocessor Products DB303 2 Fully Compliant

CD4 - CDA4000 Series DB250.5 MOS - Power MOSFETs DB2232 3 DESC, SMD Qualified

DAQ - Data Acquisition DB301.1 RH - Rad Hard/Hi Rel DB235 2 4 JAN Qualified

DSP - Digtal Signal Processing DB302 TVS - Transient Voltage DB450 2

P - Inteligent Power DB304 Suppression
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Alphanumeric Part Numbering Index
ARR DATA M
A PA BOOK |B00 PART B

CA3100 -——= LN |1 625 CA3308 481 DAQ i 1788
CA3102 2A13,5C1 LIN 611 CA3310 3B1 DAQ 1851
CA3126 5C4 LIN 860 CA3318 3B DAG 1808
| CA3127 2C23 LIN 662 CA3338 3B4 DAQ 1850
CA3128Q 5C4 CASSO/A 2G4 LIN 795
CA3130/A 2A8.8,10 LIN 1 817 CA3420/A 2A8,9,10 LIN 1320
CA3138E 2C23 CA3440/A 2A7.8.10 LIN 1881
CAS140/A - 2A8,10 LIN 1 957 CA3450 2A4,5 LIN 1732
CA3141E . 2C2,3 LIN 906 CA3B24 2810 LIN 1239
CAS146/A 2c23 LN 532 CA358/A 2A6,7,8,10 LIN 1019
CA3154 5C3 1183 CA5130/A 2A7,89,10 Y] 1266
CA3160/A 2A8,10 LIN 1 978 CA5160/A 2A7,89,10 LIN 1924
CA3161 3B3, 4B6 DAQ 1079 CAB260/A 2A4,5,189,10 {LIN 1920
CA3162 3B3 DAQ ¢ 1080 CA5420/A 2A8,9,10 LIN 1925
CA3163E 5C6 1092 CA5470 2A4.88910 1IN 1946
CA3164A 5C9 1139 CA555 2C5 LIN 834
CA3165 5C10 P 1278 CA723/C 2B11 LINIP 788
CA3168 486 DAQ 1140 CA741 2A10 LIN 1 531
CA3169 286 P 1277 €D145388 ~_jaci1 cD4 1,2 2008
CA3179 5C6 1176 €D22100 584 LIN 1076
CA3183/A 2C23 LIN 532 ©D22101 5B4 LIN 2871
CA3189 5C2 LIN 1046 CD22102 5B4 LIN 2871
CA3193/A 2A6,10 LIN 1249 €D22103A 586 LIN 1310
CAS194 . . 15C5 LIN i 1270 CD22202 5B5 LIN 1605
CA3202 5C3 1348 €D22203 585 LIN 1695
CA3210 5C8 . 1361 CD22204 585 LIN 1696
CA3217 5C5 LIN 1332 cD22212 —— 1896 |
CA3218 5C3 1637 CD22301 5B6 LIN 1368
CA3224 5C7 1553 CD22354A 583 LIN 1682
CA3227 : __j2cs LINJP 1345 CD22357A 583 LIN 1682
CA3228 5C10 P 1436 C©D22401 e 1388
CA3232 . 5C8 1508 €D22402 5C4 LIN 1686
CA3234E 5C5 cD22777 ——— CcD4 1869
CA3238 5C3 1681 CD22859 585 LIN 1257
CA3237 5C8 P 1480 CD22M3493 584 LIN 2491
CA3238E 5C7 1468 CD22M3494 5B4 LIN 2793
CA324 2A6,7,8,10 LIN 796 €D40008 4c10 cb4 1,24 | 985
CA3240/A 2A4,5,89,10 LIN 1050 CD4001B 4C11 CcD4 1,24 |985
CA3241 5C3 CD4001UB 4C11 CD4 12 945
CA3242 288 MOS 1561 CD40028 4C11 CcD4 1,24 | 985
CA3246 2C2,3 LIN,IP 1345 CDa002UB et 2 945
CA3247 5C6 2110 CD40068 4C11 CD4 1,2 1033
CA3252 -——- 1542 €D4007UB 4C11 cD4 124 977
CA3253 5C9 1847 CD40088 - CD4 951
CA3254 5C9 1705 CD400SUB 4011 cD4 12 940
CA3288 5C9 ) 1705 CD401008 4C12 CD4 1,2 980
CA3256 2A3,12 LIN 1769 €D401018 ——— 1,2 1000
CA3260/A 2A4,5.8,9,10 LIN 1 1268 CD401028 4C12 CD4 1,2 984
CA3261 -— 1833 CD401038 4C12 CD4 1.2 984
CA3262/A 288 MOS,IP 1836 CD40104B -— 1 1220
CA3263 . 5C7 1922 €D401058 4C12 cD4 1,2 1044
CA3272 288 MOS,IP 2223 €D401068 4Cc11 cD4 1,2 1017
CA3273 287 MOS,IP 2113 CD401078 4C11 cD4 12 1015
CA3274 287 MoS.IP 2222 CD40108B -—= 1,2 1011
CA3280/A 2A4,5,6 LIN 1 1174 €D401098 4C1 cD4 1,2 3196
CA3200/A - 2C4 LIN 1 1049 CD40108 4Cc11 CD4 1,2 940
CA3304 381 DAQ 1790 CD401108 4C12 €D4 1125

Databook Code Legend Military Availability Code

BIP - Bipolar Power DB220.1 LIN - Linear and Telecom DB550.1 1 - Non-Compliant

CDP - CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 - Fully Compliant

CD4 - CD4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualified

DAQ - Data Acquisition DB301.1 RH - Rad Hard/HiRel DB235 2 4 - JAN Qualified

DSP - Digital Signal Processing DB302 TVS - Transient Voltage DB450.2

P - Intelligent Power DB304 Suppression
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Alphanumeric Part Numbering Index
DATA | MIL. |F ARR DATA
VAR PAGE+ | B33 |RB3E | PAGE T | HO0K E33
CD40114B =—= 1116 CD40568 C1ac12 CDg 12 163
CD40116 - 4011 cD4 1 1234 CD4059A 4C12 CcD4 1 898
CD40117B . 4C11 cD4 2 1333 ©D4060B 4012 £04 1.2 K52
CD4OHB - 4C11 CcD4 1,24 [3079 CD40838 — cD4 1.2 805
CD4011UB 4C11 cD4 1,2 947 CD40888 4c12 CD4 124 (1114
€D40128 .. 4C1 CD4 124 | 3079 CD4067B 4Cc12 CD4 1,2 3190
CD4013B 4C11 CD4 1,24 |936 CD4068B 4011 cDa 12 809
CD401478 4C11 cbs 2 117 CD4069UB 4C11 CcD4 124 |804
CD4014B 4c11 CD4 1,24 1043 €bao708 #C11 [T 1,24 [910
CD40158 : 4C11 cD4 124 [1022 CD4071B 4C11 CD4 1,24 |807
CD40160B 4C12 CcD4 1,2 1047 tbao728 4011 £ba 1328 1807
CD40161B - 4C12 cD4 1.2 1047 CD4073B 4C11 CD4 1,24 | 806
CD40162B 4C12 cD4 1,2 1047 CDI0758 - #C11 <o 1,24 87
€D401638 4c12 CD4 - 12 1047 CD4076B 4C11,12 CcD4 1,2 903
CD4016B 4C12 cD4 13 953 CD40778 4C11 D4 123 (610 |
CD40174B 4C11 CcD4 1.2 1031 CD40788 4C11 CD4 13 810
CD40175B 4C11 cD4 1,2 1326 CD4081B 4011 D4 124 808
CD40178 4c12 CD4 1,24 [1113 CD40828 4C11 CcD4 1,24 | 808
CD40181B -—= 2 989 C©D40858 4c11 CD4 1,24 1811
€D40188 4c12 CD4 124 1034 CD4086B 4C11 CcD4 1,24 [812
CD40192B 4C12 CD4 1,2 993 ©D40938 4011 cD4 1.2 838
CD401938 4C12 CcD4 1,2 903 CD40948 4C12 cD4 123 (3194
CD401948 4Cc12 CD4 1,2 1220 €D40958 4¢11 cbs 1.2 87e |
CD40198 4C11,12 cD4 124 |1045 CD4096B 4c11 CD4 1,2 879
CD4020B 4c12 CcD4 1,24 |[1063 CD40978. 4012 £D4 12 3190
CD4021B 4C12 CD4 1,24 |1043 CD4098B 4C11 CD4 124 [979
CD40228 4c12 CcD4 1,24 (1113 CD40998 4C11,12 cD4. 1,24 1948 |
CD4023B 4C11 CcD4 1,24 {3079 CD4502B 4C11 CcD4 1,24 | 1002
CD4024B 4C12 CcD4 1,24 | 1063 CD45038 4C11 CD4 12 1224
€D402578 4C12 CD4 12 982 CD45048 4C11 CcD4 1,2 1848
CD40258 4C11 CcD4 1,24 [985 CD45088 4Cc11 ch4 12 1008
CD40268 4C12 cD4 2 1118 CD45108 4C12 cD4 1,2 899
CD40278 4C11 CD4 1,24 |942 CD4511B ac12 cb4 12 901
CD40288 4c1 €D4 124 11016 CD45128 4C12 CcD4 1,2 1032
CD4029B 4Cc12 CD4 13 1028 €D45148 4C11 cba 1.2 3195
CD40308 4C11 cDa 1,24 [ 1055 CD45158 4C11 CD4 1,2 3195
CD4031B 4c11 CcD4 1,2 1073 CD45168 4C12 [ 12 1899
C€D40338 4c12 CcD4 1,2 1118 CD4517B 4C11 CcD4 1,2 1148
CD4034B 4C12 cD4 1,2 1062 CD45188 4C12 D4 12 808
©D40358 4012 CD4 1,2 1101 CD45198 4C11,12 CD4 1723
CD4038B —-——= 1 1081 | CD45208 4C12 ons 1.3 808
CD40408 4Cc12 CcD4 1,24 [1063 CD45218 4C12 CcD4 1735
CD4041UB 4Cc11 ch4 1,2 934 €D45228 4C12 €04 1710
CD4042B - 4Cc1 CD4 1.2 954 CD45278 ——= CcD4 1,2 1008
CD40438 4c11 CD4 1,2 956 CD4529B ~ 4012 .{cpa 1720
CD40448 4C11 cD4 1,2 256 | CD45328 4C11 CD4 1,2 876
CD40458 4Cc12 CcD4 1119 Cb45368 412 €04 1,2 1188
CD40468. 4c12 €D4 12 1098 CD4538B 4C11 CD4 1245
CD40478 4Cc11 cD4 1,3 1123 CD45418 —— D4 2 1378
CD4048B 4011 cD4 1,2 1124 CD45438 4C12 CD4 1.2 1327
CD4049UB 4C11 cD4 1,24 |928 CD45558 4C11,12 ch4 13 858
€D40508 - ac11 CcD4 124 }928 CD45568 4C11,12 CcD4 13 858
CD4051B 4C12 CcD4 1,2 902 CD45808 - Povtorto £D4 1711
CD40528 4c12 cD4 1.2 902 CD45668 4C12 CD4 1728 |
CD4053B 4C12 cD4 1,3 902 CDas72uB ‘14011 co4 - 1704
CD40548 4C12 cD4 2 834 CD45858 - CD4 1.3 1146
CD40558 4Cc12 CcD4 634 €D47248 4C11,12 €D4 2 111
Databook Code Legend Military Availability Code
BIP - Bipolar Power DB220.1 LIN - Linear and Telecom DB550.1 1 Non-Compliant
CDP - CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 Fully Compliant
CD4 - CD4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 DESC, SMD Qualified
DAQ - DataAcquisition DB301.1 RH - Rad Hard/Hi Rel DB235.2 4 JAN Qualified
DSP - Digital Signal Processing DB302 TVS - Transient Voltage DB450.2
P - Intelligent Power DB304 Suppression
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Alphanumeric Part Numbering Index

A M ARR DATA
PARTS 239K |2 : 00K 860

CD54/74AC/ACTO0 4C5 ACT 2 1855 CDE4FCTBA3/AT AC3 FCT 2 2308
CDS4/74AC/ACTO2 405 ACT 2 1978 CD54/74FCT20520A/BT | 4C3 FCT 2401
CD54/74AC/ACTO4 4C5 ACT 2 19845 CDS53/7AFCT2052A/BT | 4C3 FCT 2400
£084/74ACIACTOS | 4C5 ACT 2 1945 CD54/74FCT2053A/BT 4C3 FCT 2400
CD54/74AC/ACT08 4C5 ACT 2 1950 CDB4I74FCTITHAT __ 14C3 FCT 2230
CDE4/74AC/ACT1Q ACS ACT 2 1977 CD54/74FCT374/AT 4C3 FCT 2305
CD54/74AC/ACT109 4C6 ACT 2 1967 OD54/74FCT533/AT 4C3 FCT 2230
COSHTIACIACTIIR 4C8 ACT 2 1987 CD54/74FCT534/AT 4C3 FCT 2305
CD54/74AC/ACT138 4ce ACT 2 1909 CO54/74FCT540/AT 4C3 FCY 2383
CDB4[74ACIACT1I0 ACe ACT 2 1983 CD54/74FCT541/AT 4C3 FCT 2383
CD54/74AC/ACT151 4C6 ACT 2 1880 OD54/74FCTB43/AT 4C3 FCT 2399
CDSA/TAAC/ACT153 4C8 ACT 2 1988 CD54/74FCT544/AT 4C3 FCT 2309
CD54/74AC/ACT157 4C6 ACT 2 1910 CD54/74FCTS63/AT 4C3 FCT 2304
CD54/74AC/ACT158 ACS ACT 2 1910 CD54/74FCT564/AT 4C3 FCT 2295
CD54/74AC/ACT161 4Ce ACT 2 1959 CDS54/74FCT573/AT 4C3 FCT m
CD54/74AC/ACT1683 4C6 ACT 2 1959 CD54/74FCT574/AT 4C3 FCT 2295
CD54/74AC/ACT164 4C6 ACT 2 1954 CDS4/74FCT623/AT 4C3 FCT 2302 )
CD54/74AC/ACTI74 4C8 ACT 2 1973 CD54/74FCT6846/AT 4C3 FCT 2393
CD54/74AC/ACT191 4C6 ACT 2 1911 CD54/74FCT647/AT 4C3 FCT 2402
CD54/74AC/ACT193 4C6 ACT. 2 1947 CD54/74FCT648/AT 4C3 FCT 2393
CD54/74AC/ACT20 4C5 ACT 2 1976 CD54/74FCTB49/AT 4C3 FCT 2402
CDS4/74AC/ACT238 4C8 ACT 2 1900 CD54/74FCT651/AT 4C3 FCT 2229
CD54/74AC/ACT240 4C5 ACT 2 1856 CD54/74FCTE52/AT 4C3 FCT 2229
CD54/74AC/ACT 241 —— ACT 2 1856 CD54/74FCT653/AT 4C3 FCT 2403
CD54/74AC/ACT244 4C5 ACT 2 1856 CD54/74FCT854/AT 4C3 FCT 2403
CD54/74AAC/ACT245 4C8 ACT 2 1907 CD54/74FCT7623/AT 4C3 FCT 2358
CD54/74AC/ACT251 4C6 ACT 2 1981 CD54/74FCT821ABT 4C3 FCT 2390
CD54/74AC/ACT253 4C6 ACT 2 1985 CD54/74FCT822A/BT 4C3 FCT 2390
CD54/74AC/ACT257 4C8 ACT 2 1955 CD54/74FCT823ABT 4C3 FCT 2389
CD54/74AC/ACT258 4C6 ACT 2 1955 CD54/74FCT824A/BT 4C3 FCT 2389
CD54/74AC/ACT273 4C6 ACT 2 1979 CD54/74FCT841A/BT 4C3 FCT 2397
CDS4/7T4AC/ACT280 4C8 ACT 2 1957 CD54/74FCT842A/BT 4C3 FCT 2397
CD54/74AC/ACT283 4C6 ACT 2 1912 CD54/74FCT843ABT 4C3 FCT 2396
CD54/74ACIACT 200 4C6 ACT 2 1958 CD54/74FCT844A/BT 4C3 FCT 2396
CD54/74AC/ACT32 4C5 ACT 2 1951 CD354/74FCT861A/BT 4C3 FCT 2392
CD54/74AC/ACT323 4C8 ACT 2 1958 CD54/74FCT862A/BT 4C3 FCT 2392
CD54/74AC/ACT373 4C5 ACT 2 1882 CD54/74FCT863A/BT 4C3 FCT 2391
CD54/74AC/ACT374 4C6 ACT 2 1883 CD54/74FCT864A/BT 4C3 FCT 2391
CD54/74AC/ACT533 4C5 ACT 2 1882 CD54/74HC 4048 4C7 HCT 1543
CD54/74AC/ACTS34 4C8 ACT 2 1883 CD54/74HC4050 4Cc7 HCT 1543
CD54/74AC/ACT540 4C5 ACT 2 1857 CDS4/74HCT268 4C7 HCT 1780
CD54/74ACIACT541 4C5 ACT 2 1857 CD54/74HCU04 4C7 HCT 1655
CD54/74AC/ACT563 4C5 ACT 2 1956 CD54/74HC/HCTOO 4C7 HCT 34 1464
CD54/74AC/ACTS564 4C6 ACT 2 1948 CD54/74HC/HCT02 4Cc7 HCT 3.4 1647
CD54/74AC/ACT573 4C5 ACT 2 1956 CD54/74HC/HCTO3 4C7 HCT 3 1832
CDS4/T4ACIACTS74 4C8 ACT 2 1948 CD54/74HC/HCT04 4C7 HCT 34 1471
CD54/74AC/ACT623 4C6 ACT 2 1968 €D54/74HCMHCTO8 4C7 HCT 34 1549
CDB4/74ACIACT74 4C6 ACT 2 1881 CD54/74HC/HCT10 4C7 HCT 34 1551
CD54/74AC/ACT7623 4C8 ACT 2 1969 CD354/74HC/HCT107 4C7 HCT 3 1722
CD54/74AC/ACT86 4C5 ACT 2 1952 CD54/74HC/HCT109 4C7 HCT 3 1667
CD54/74FCT240/AT 4C3 FCT 2227 CDS54/74HC/HCT11 4C7 HCT 3 1475
CD54/74FCT241/AT 4C3 FCT 2227 CD54/74HC/HCT112 4C7 HCT 3 1843
CD54/74FCT244/AT 4C3 FCT 2227 CD54/74HC/HCT123 4C8 HCT 3 1708
CD54/74FCT245/AT 4C3 FCY 2301 CD54/74HC/HCT125 4C7 HCT 3 1771
CD54/74FCT273/AT 4C3 FCT 2303 CD54/74HC/HCT126 4C7 HCT 3 1772
CDS4FCTIT7/AT 4C3 FCY 3 2388 CD54/74HC/HCT132 4C9 HCT 2 1649
CD54FCT640/AT 4C3 FCT 3 2398 CD54/74HC/HCT137 4Cce HCT 2 1886
Databook Code Legend Military Availability Code

BIP - Bipolar Power DB220.1 LIN - Linearand Telecom DB550.1 1 - Non-Compliant

CDP - CDP6805 & Peripheral DB260.1 MIC Microprocessor Products DB303 2 - Fully Compliant

CD4 - CD4000 Series DB250.5 MOSs Power MOSFETs DB223.2 3 - DESC, SMD Qualified

DAQ - Data Acquisition DB301.1 RH Rad Hard/Hi Rel DB235.2 4 - JAN Qualified

DSP - Digtal Signal Processing DB302 TVS Transient Voltage DB450.2

P - Intelligent Power DB304 Suppression
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Alphanumeric Part Numbering Index

=

DA M D,

A 308 |8 s 20 |8
CD54/74HC/HCT138 4C9 HCT 3 1477 CDB4/74HC/MHCT388  14C7 HCY 3 1538
CD54/74HC/HCT139 409 HCT 3 1545 CD54/74HC/HCT373 4C9 HCT 3.4 1679
CD54/74HC/HCT14 4Cc9 HCT 3 1781 COS4/7AHCMHCT74 4C7 HCT 3 1863
CU54/74HCMCTI47 4Co HCY 3 1773 CD54/74HC/HCT377 4C7 HCT 3 1675
CD54/74HC/HCT151 4C8 HCT 3 1645 CD54/74HCMHOTI90 4C8 HCT 3 1838
CD84/74HCMHCT153 4C8 HCT 3 1774 CD54/74HC/HCT393 4C8 HCT 3 1653
CD54/74HC/HCT154 4Co HCT 3 1657 CD84/74HC/HCT4002 407 HCT 3 1778
CD54/T4HC/HCT157 4CB HCT 3 1842 CD54/74HC/HCT40102 4C8 HCT 2 1506
CD54/74HC/HCT158 4C8 HCT 3 1642 CD54/74HCMHCT40103 | 4C8 HCT 3 1506
CD54/74HCMCT180 4C8 HCT 3 1550 CD54/74HC/HCT40104 | 4C8 HCT 2 1661
CD54/74HC/HCT161 4C8 HCT 3 1550 CD54/74HC/HCT40105 | 4C8 HCY 2 1834
CD8$4/74HCHCT162 4C8 HCT 3 1550 CD54/74HC/HCT4015 4C8 HCT 2 1678
CD54/74HC/HCT163 4C8 HCT 3 1550 CD54/T4HCHCT4016 4Co HCT 2 1917
CD54/74HC/HCT164 4C7 HCT 3 1658 CD54/74HC/HCT4017 4C8 HCT 3 1639
CD54/74HC/HCT165 4C7 HCT 3 1672 CD54/74HCMHCT4020 4C8 HCT 3 1384
CD54/74HC/HCT166 4C7 HCT 2 1501 CD54/74HC/HCT4024 4C8 HCT 3 1683
CD54/74HC/HCT173 4C7 HCT 3 1641 CD84/74HC/HCT4040 4C8 HCT I8 1483
CD54/74HC/HCT174 4C7 HCT 3 1608 CD54/74HC/HCT4046A | 4C9 HCT 3 1854
CD54/74HC/HCT175 4C7 HCT 3 1474 CD54/74HC/HCT4051 4C9 HCT 2 1676
CD54/74HC/HCT181 4C8 HCT 2 1829 CD54/74HC/HCT4052 4C9 HCT 3 1676
CD54/74HC/HCT182 4C8 HCT 2 1830 CD54/74HC/HCT4053 409 HCT 3 1876
CD54/74HC/HCT190 4C8 HCT 3 1882 CD54/74HC/HCT4059 4C8 HCT 3 1853
CD54/74HC/HCT191 4C8 HCT 3 1662 CD54/74HC/HCT4060 4Cs8 HCT 3 1654
CD54/74HC/HCT192 4c8 HCT 3 1674 'CD54/74HC/HCT4066 4C9 HCT 3 1777
CD54/74HC/HCT193 4C8 HCT 3 1674 CD54/74HC/HCT4087 4C9 HCT 2 1783
CD54/74HC/HCT194 4C7 HCT 3 1668 CD54/74HC/HCT4075 4C7 HCT 3 1778
CD54/74HC/HCT195 4C7 HCT 3 1482 CD54/74HC/HCT4004 4C8 HCT 2 1778
CD54/74HC/HCT20 4C7 HCT 3 1601 CD54/74HC/HCT42 4C9 HCT 3 1689
CD54/74HC/HCT21 4C7 HCT 3 1782 CD54/74HC/HCT423 4C8 HCT 2 1708
CD384/74HC/HCT221 4C8 HCT 3 1670 CD54/74HC/HCT4316 4C9 HCT 2 1916
CD54/74HC/HCT22106 | 5B4 HCT 1719 CD54/74HC/HCT4351 4C9 HCT 2 2145
CD54/74HC/HCT237 4Co HET 3 1886 CD54/74HC/HCT4352 4C9 HCT 2 2145
CD54/74HC/HCT238 4C9 HCT 3 1477 CD54/74HC/HCT4353 4Co HCT 12 2145
CD54/74HC/HCT240 4C7 HCT 3 1656 CD54/74HC/HCT4510 4C8 HCT 2 1823
CD54/74HC/HCT241 4C7 HCT 2 1656 CD54/74HC/HCT4511 ' { 4C0 HCT 3 1786
CD54/74HC/HCT242 4Co HCT 2 1488 CD54/74HC/HCT4514 4C9 HCT 2 1597
CD54/74HC/HCT243 4Co HCT 3 1488 CD54/74HC/HCT4515 4C9 HCT 2 1597
CD54/74HC/HCT244 4C7 HCT 3 1656 CD54/74HC/HCT4516 4C8 HCT 2 1823
CD54/74HC/HCT245 4C9 HCT 3 1651 CD84/74HCHCT4518 4C8 HCT 2 1665
CD54/74HC/HCT251 4C8 HCT 3 1489 CD54/74HC/HCT4520 4C8 HCT 2 1665
CD54/74HC/HCT253 4C8 HCT 2 1673 CD54/74HC/HCT4538 4C8 HCT 3 1671
CD54/74HC/MHCT257 4C8 HCT 3 1650 CD54/74HC/HCT4543 4C9 HCT 2 1822
CD54/74HC/HCT258 4C8 HCT 2 1775 CD54/74HC/MHCT533 4C9 HCT 3 1599
CD54/74HC/HCT259 4Co HCT 3 1727 CD54/74HC/HCT534 4C7 HCT 3 1640
CD54/74HC/HCT27 4C7 HCT 3 1648 CD54/74HC/HCT540 4C7 HCT 2 1659
CD54/74HC/HCT273 4C7 HCT 3 1479 CD54/74HC/HCT541 4C7 HCT 2 1659
CD54/74HC/HCT280 4C8 HCT 3 1669 CD54/74HCMHCTS63 4Co HCT 3 1599
CD54/74HC/HCT283 | 4C8 HCT 3 1848 CD54/74HC/HCT564 4C7 HCT 3 1640
CD54/74HC/HCT297 4C9 HCT 2 1852 CD54/74HCHCTE73 4C9 HCT 3 1679
CD54/74HC/HCT299 4C7 HCT 3 1485 CD54/74HC/HCTS74 4C7 HCT 2 1663
CD54/74HC/HCT30 4C7 HCT 3 1652 CD54/74HC/HCT583 4Cs8 HCT 2 1828
CD54/74HC/HCT32 4C7 HCT 34 1643 CD54/74HC/HCT597 4C8 HCT 3 1915
CD54/74HC/HCT354 4C8 HCT 2 1690 CD54/74HC/MHCTB40 4C9 HCT 3 1677
CD54/74HC/HCT356 4Cs8 HCT 2 1690 CD54/74HC/HCT643 4C9 HCT 2 1677
CD54/74HC/HCT365 4C7 HCT 3 1539 CD54/74HCHCTE46 4C9 HCT 3 1664
CD54/74HC/HCT366 4C7 HCT 3 1539 QD74HCIHCT647 ——— HCT
CD54/74HC/HCT367 4C7 HCT 3 1538 CD54/74HC/MHCTE48 4ac9 HCT 2 1664

Databook Code Legend Military Availability Code—— ——————————
BIP - Bipolar Power DB220.1 LIN - Linearand Telecom DB550.1 1 Non-Compliant

CDP - CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 - Fully Compliant

CD4 - CD4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualified

DAQ - Data Acquisition DB301.1 RH - Rad Hard/HiRel DB235.2 4 - JAN Qualified

DSP - Digital Signal Processing DB302 TVS - Transient Voltage DB450.2

P - Intelligent Power DB304 Suppression
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Alphanumeric Part Numbering Index

DATA | MIL. ARR DATA | |
HARR ' PAGE# | BOOK |BOOK |FILE PAR PA 200E |88

CD74HC/HCTES1 - HCT 2229 €DP1883 4B7 MG 1507
CD74HC/HCTE53 —— HCY CDP8402 4B13 MIC 1328
CD74HC/HCTB54 - HCT CDPB5CS1 4B13 COoP 247
| CO84/74HCMHETETO 4C8 HCT 2 1660 CDP6BOSE2 4A1,2 cDP 2748
CD54/74HC/HCTB88 4C8 HCT 3 1646 | CDPGSOSES 4A1,2 cop 2746
CDE4/74HCHCT7038 4co HCT 2 1872 CDP6805F2 4A1,2 CDP 1369
CD54/74HC/HCT7046A | 4C9 HCT 1920 CDPB805G2 4A1.2 LoP 1364
COS3/T4HCIHCT?3 4C7 HET 3 172 CcDP6818 48B3 CcbP 1375
CD54/74HC/HCT74 4C7 HCT 3.4 1476 copss23 4B12 cop 1377
CDB4I74HCHCTTS. 4c9 HCT 3 1666 CDP6853 4813 CcDP 1487
CD54/74HC/HCT85 4C8 HCT 3 1770 CDPBSHCO5C4 4A1,2 cop 2748 ]
CDSA/TAHCMHCTes | 4C7 HCT 3 1844 CDPBSHC05C8 4A1,2 CDP 2748
CD54/74HC/HCTO3 4C8 HCT 2 1849 COP8BHCO5D2 4A1,2 COP 1857
CD74HC/MHCTBe52 ——— HCT 2220 CDP68HC05J3 4A2 CDP
cD7211 4C12 CD4 1725 CDPESHCO8A2 381,4815 cpe 1963
CD7211A 4C12 CD4 1725 CDP68HCB8P1 4812,18 CDP 1858
CD7211AM 4C12 CD4 1726 CDPesHCEEP2 488,16 coP 2767
€o7211M 4C12 cb4 1726 CDP68HC68R1 4A5,4B16 CcDP 1544
CD74AC/ACT14 4C5 ACT 1984 CDPB8HC68R2 4A54B16 CDoP 1544
CD74AC/ACT178 AC6 ACT 1964 CDP68HC68S1 488,16 CDP 1918
CD74AC/ACT297 4C5 ACT 2195 CDPB8HCE8T1 483,16 CDP 1547
CD74AC/ACT646 4C8 ACT 1970 CDP68HC68W1 4B4,16 CDP 1919
CD74AC/ACT647 4C6 ACT 1982 CDPBBHCLOSCY 4A1,2 CoP 2748
CD74AC/ACTE48 4C6 ACT 1970 CDP68HCLO5C8 4A1,2 CDP 2748
CD74AC/ACT649 4C6 ACT 1982 CDPESHSCO5C4 4A1,2 cpe 2148
CD74AC/ACTE51 4C6 ACT 1974 CDP88HSC05C8 4A1,2 CDP 2748 |
CD74AC/ACTE52 4C6 ACT 1974 D4oCH ) 6C8 BiP 2333
CD74AC/ACTE53 4C8 ACT 19758 D40C4 6C6 BIP 2333
CD74AC/ACTE54 4C6 ACT 1975 D40C7 oce 8P 2832
CD74AC/ACTT060 4C6 ACT 2062 D40D1 6Cco BIP 2334
CD74AC/ACT7061 4C6 ACT 2062 D40D2 6Co BIP 2334
CD74HCHCT7030 4C8 HOT 2122 D40D4 6C10 BIP 2334
CD74ACT7651 4C6 ACT 2196 D40D5 6C10 BIP 234
£DP1802A 4A4 MIC k) 1305 D40D7 6C10 BIP 2334
CDP1802AC 4A4 MIC 1 1305 D40oD8 6C10 BIP 2334
COP1802BC 44 MIC 1305 D40E1 (] BIP 2335
CDP1805AC 4A4 MIiC 1370 D40ES 6C10 BIP 2335
CDP1806AC 4A4 MIC 1370 D40K1 6C6 BIP 2336
CDP1821C 4A5 MiC 1 1200 D40K2 6C6 B8P 2336
£DP1822 4A5 MIC 1 1074 D40K3 6C6 BIP 2336
CDP1823 4A5 MIC 1 1198 D40K4 6c? BIP 23368
COP1824 4A5 MIC 1 1103 D4oV1 6C11 BIP 2337
CDP1826C 4A5 MIC 1311 D4ov2 6C11 BIP 2337
CDP1851 4B12 MiC 1056 D40V3 6Cit1 BIP 2337
CDP1852 4B12 MIC 1 1166 D41D1 8C9 BIP 2338
CDP1853 4B7 MIC 1 1189 D41D2 6Co BIP 2338
CDP1854 4813 MIC 1 1193 D41D4 6C9 BIP 2338 |
CcDpP1855 —— MiC 10583 D41D5 6C9 BIP 2338
CDP1871 4B15 MiC 1374 D31D7 6Co BlP 2338
CDP1872 4B12 MIC 1255 D41D8 6C9 BIP 2338
CDP1874 4B12 MIC 1255 D41E1 6C9 BIP 2339
CDP1875 4B12 MIC 1255 D41ES 6C9 BIP 2339
CDP1877 4B10 MIC 1319 D41E7 6Cco BIP 2330
CDP1878 4B4 MIC 1341 D41K1 "l ece BIP 2340
CDP1879 48B3 MIC 1360 D41K2 6C8 BIP 2340
CDhP1881 4B7 MIC 1367 D41K3 6C6 BIP 2340
CDP1882 487 MIC 1367 D41K4 6Cé BIP 2340
Databook Code Legend Military Availability Code
BIP - Bipolar Power DB220.1 LIN - Linear and Telecom DB550.1 1 Non-Complant
CDP - CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 Fully Comphant
CD4 - CD4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 DESC, SMD Qualified
DAQ - Data Acquisition DB301.1 RH - Rad Hard/Hi Rel DB235 2 4 JAN Qualified
DSP - Digital Signal Processing DB302 TVS - Transient Voltage DB450.2
P - Intelligent Power DB304 Suppression
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Alphanumeric Part Numbering Index

ARR DA ARR DATA
SA R PA BQO BQO AR PA BQO BQO
OD OD OD OD

D42C1 6C9 8IP 2341 04473 8¢ BIP 23481
D4zC10 8010 BIP 2341 D44T4 6C11 BIP 2348
D42C11 6C10 BIP 2341 P44TD3 6c4 BIP 2349
D412 ie6c1o BIP 2341 D44TD4 6C4 BIP 2349
D42C2 6C9 BIP 2341 D44TD5 oC4 BIP 2349
042C3 8o elp 2341 D44VH1 6C10 BIP 2350
D42C4 6C10 BIP 2341 D44VHi0 8C10 BIP 2350
D42cs 6C10 BiP 2341 D44VH4 6C10 BIP 2350
D42C8 6C10 BIP 2341 D4advH7 8C10 BIP 2350
D42C7 8C10 BIP 234 D44VM1 - BIP 2351
D42C8 6C10 BIP 2341 D3gvmi0 ——— BIP 2351
D42Ce 6C10 BIP 2341 D44VM4 ——— BIP 2351
D43C1 6C9 BIP 2342 D44ym? ——— BIP 2351
D43C10 8ce BiP 2342 D45C1 6C9 BIP 2352
D43C11 6Co BIP 2342 D45C10 8Co BIP 2352
Dasci2 ) BIP 2342 D45C11 6C9 BIP 2352
D43C2 6C9 BIP 2342 p4sci12 6Co BIP 352
D43c3 6Co BIP 2342 D45C2 6C9 BIP 2352
D43C4 6C9 BIP 2342 D45C3 6ce BIP 2352
D43Cs 6Co 8Ip 2342 D45C4 6C9 BIP 2852
D43C6 6C9 BIP 2342 D45C5 6C9 BIP 2352
D43CT 6Co BIP 2342 D45C6 6C9 BIP 2352
D43C8 6Co BIP 2342 D45C7 6CH BIP 2352 |
D43Co 6Cco BIP 2342 D45C8 6Co BIP 2352
D44C1 6Co BIP 2343 D45Co 6Co BIP 2352
D44C10 8C10 BIP 2343 D45D1 6C6 BIP 2353
D44C11 6C10 BIP 2343 D4502 6CB BiP 2353
D44C12 6C10 BIP 2343 D45D3 6C6 BIP 2353
D44C2 6C9 BIP 2343 D45D4 6Ce BIP 2353
D43C3 8C9 BIP 2843 D45D5 6C6 BIP 2353
D44C4 6C10 BIP 2343 D45D6 6C6 BIP 2353
D44CS 6C10 BIP 2343 D4SE1 6C6 BIP 2354
D44Cs 6C10 BIP 2343 D45E2 6Cé BIP 2354
D44C7 6C10 BIP 2343 D45E3 6Cé BIP 2354
D44C8 6C10 BIP 2343 D46H1 6C2,9 BIP 2355
D44Co 6C10 BIP 2343 D45H10 6C1,9 BIP 235_5{
D44D1 6C6 BIP 2344 D45H1Y 6Ca BIP 2358
D44D2 6C6 BIP 2344 D45H2 6C2,9 BIP 2355
D44D3 6C7 BIP 2344 D45H4 8C2.9 BIP 2355
D44D4 6C7 BIP 2344 D45H5 6C2,9 BIP 2355
D44D5 6C7 BIP 2344 D4SH7 6C1.9 BIP 2355
D44D6 6C7 BIP 2344 D45H8 6C1,9 BIP 2355
D44E1 6C6 BIP 2345 D45VH1 6Co BIP 2356
D44E2 8C? BIP 2345 D45VH10 6C9 BIP 2356
D44E3 6C7 BIP 2345 D45VH4 6C9 BIP 2356
D44H1 6C10 BIP 2346 D45VH7 6C9 BIP 2356
D44H10 6C10 BIP 2346 D4asvM1t 6C9 BIP 2357
D44H11 6C10 BIP 2346 D45VM10 6C9 BIP 2357
D44H2 6C9 BIP 2346 DasvVMe 8C9 BIP 2357
D44H4 6C10 BIP 2346 D45vVM7 6C9 BIP 2357
D44H5 6C10 BIP 2346 D84DVS ecs BIP 2361
D44H7 6C10 BIP 2346 D64DV6 6C8 BIP 2361
D44H8 6C10 BIP 2346 De4Dv7 6cs BIP 2361
D43Q1 6C11 BIP 2347 D64EVS 6C8 BIP 2361
D44Q3 6C11 BIP 2347 DB4EVE 6C8 BIP 2361
D44t 6C11 BIP 2348 D64EV7 6C8 BIP 2361
D44T2 6C11 BIP 2348 D72F5T1 6C10 BIP 2363

Databook Code Legend Military Availability Code

BIP - Bipolar Power DB220.1 LIN - Linearand Telecom DB550.1 1 - Non-Compliant

CDP - CDP6805 & Peripheral DB260.1 MiC Microprocessor Products DB303 2 - Fully Compliant

CD4 - CDA4000 Series DB250.5 MOS Power MOSFETs DB223.2 3 - DESC, SMD Qualified

DAQ - DataAcquisition DB301.1 RH Rad Hard/Hi Rel DB235.2 4 - JAN Qualified

DSP - Digital Signal Processing DB302 TVS Transient Voltage DB450.2

1] - Intelligent Power DB304 Suppression
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Alphanumeric Part Numbering Index

HARRIS ARR oA DATA | |
PART # PAR BO0K 1839

D72FY4D1/2 6c7 BIP 2384 BEA4002 803 27T
D7SF5T1 8Co BIP 2387 GER4003 6D3 2177
D73FY4D1/2 6Cé BIP 2388 | GER4004 4D3 277
D73K30112 8C8 GER4005 6D3 2177
DB1A 6D3 BIP 2007 QER$00E 8D3 277
DB18 603 gl 2007 GER4007 603 2177
DB1D 6D3 BIP 2007 GES2648 - 2047
DBtF 6D3 _BiP 2007 GES2647 - 2047
DBIM 6D3 BIP 2097 GESB027 Peatestent 2050
DBIN on3 BIP 2097 | GES6028 —— 2050
DB1P 6D3 HA-2400/04 2A4.5.11 LN 123 |289%
PG180 301,2 DAG 3 Sti4 HA-2405 2A4,5,11 LIN 2891
DG181 3c1,2 DAQ 2 3114 HA~2408 26511 LN 2802
DG182 8C1,2 [o]1+] 2 3114 HA-2420 3A1 LIN 1,23 2856
DG183 3C1.4 DAQ 2 3114 HA—-2425 A1 LN 2856
DG184 314 OAQ 2 N4 HA-2444 2A3,4,5,11 LIN 2 2490
DG185 3C1.4 DAQ 2 3114 HA+~2500/2/8 Bedooied LIN 124 | 2800
DaG18s 3C1,3 bAaQ 2 3114 HA-2510/2/5 - LIN 1,24 2803
DG187 3C1,3 DAQ 2 3114 HA~2520 2A5 LiN 124 (2804
DG188 3C13 DAG 2 3114 HA-2522 2A5 LIN 1,2 2894
DG189 3C1,3 DAQ 2 3114 HA--2525 2A5 LIN 2894
PG190 c13 DAG 2 3114 HA-2520 2A5 LIN 2 2804
DG191 3C1,3 DAQ 2 3114 HA-2539 2A4,5 LIN 12 2896
DG200 8C1.2 DAQ 2 3115 HA-2540 2A4,5 LIN 1,2 2897
DG201 3C2 DAQ 2 3116 HA—2541 2A8 N 12 2898
DG201A 3C1.2 DAG 2 f2and HA-2542 2A5,13 LIN 1,2 2899
DG202 3C1,2 DAQ 2 N7 HA—2544 2A5 LIN 23 m
DG211 3C1,2 bAQ 3118 HA-2546 2C1 LIN 2 2861
DG212 3Ct1,2 DAQ 3118 HA--2547 €1 1IN 2862
D_GQOOA 3C1.2 DAQ 2 3119 HA-2548 2A4,56 LIN 2 2001
DG301A 3C1,3 DAQ 2 3119 HA 2558 2C1 LIN 2 2477
DG302A 3C1,4 DAQ 2 3119 HA-2557 2C1 LIN 2 2478
DG303A 3C1,3 DAQ 2 3119 HA~2600/2/5 R 1IN 124 (2002
DG3I08A 3C1.2 DAQ 2 3120 HA-2620 2A4 LIN 1,24 | 2003
DG309 3C1,2 DAQ 2 3120 HA-2622 A4 LIN 12 2903 |
DGS06A 3C6.7 PAG 2 3137 HA-2625 2A4 LIN 2003
DG507A 3C6.8 DAQ 2 3137 HA~2640/5 2A9 LiN 123 12904
DG508A 3C6 DAQ 2 3138 HA-2839 2A2,4.5 LIN 2 2841
DG509A 3C6,8 DAQ 2 3138 HA—2840 2A24.5 LN 2 2841
DG526 3C6,7.8 DAQ 2 3138 HA-2841 2A24.5 LIN 2 2843
DG527 3C6.,8 DAQ 2 3139 HA+2842 2A24.5 LIN 2 2788
DG528 3C8,7,8 DAQ 2 3140 HA-2850 2A245 LIN 1,2 2844
DG529 3C6.,8 DAQ 2 3140 HA~474} 2A10 L{IN 12 2922
GE1001 603 2161 HA—-4900 2C4 LIN 2 2855
GE1002 6D3 2161 HA+4902 2C4 LIN 123 12855
GE1003 6D3 2161 HA-4905 2C4 LIN 2855
GE1004 6D3 2161 HA~B002 2A13 LIN 1,23 | 2921
GE1101 8D3 2168 HA-5004 2A4,5,11 LIN 2 2023
GE1102 6D3 2165 HA-5020 2A145,11 Lin 2845
GE1103 803 2185 HA-5033 2A13 LIN 1,2 2024
GE1104 6D3 2165 HA-8101 2A4 LIN 23 2005
GE1301 6D3. 2166 HA-5102 2A4,8 LIN 23 2925
GE1302 6D3 2166 HA-5104 2A48 LiN 123 2028
GE1303 803 2166 HA-5111 - LIN 2 2905
GE1304 6D3 2166 HA-5112 2A56 LIN 2 2025
GES062 4C8 2370 HA-5114 2A4,56 LIN 1,23 | 2925
GER4001 6D3 2177 HA~5127A 2ZA8 LIN 2 2906

Databook Code Legend Military Availability Code

BIP - Bipolar Power DB220.1 LIN - Linear and Telecom DB550.1 1 Non-Compliant

CDP - CDP6805 & Peripheral DB260. 1 MIC - Microprocessor Products DB303 2 Fully Compliant

CD4 - CD4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 DESC, SMD Qualified

DAQ - Data Acquisition DB301.1 RH - Rad Hard/Hi Rel DB235.2 4 JAN Qualified

DSP - Digital Signal Processing DB302 TVS - Transient Voltage DB450.2

P - Intelligent Power DB304 Suppression
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Alphanumeric Part Numbering Index

HARRIS HARRIS

PART # . PART #

HA-5130 2A6 LIN 1 2007 HGTDBNSOE1S o824 MOS 2413
HA-5134A 2A489 LIN - 12 2026 HGTG12N60D1D 6B3,4 MOS 2800
HA-5135 2A6 LIN 1,2 2007 HQTG20N100D2 682 MOS 2826
HA-B137/A 2A8 LIN te 2008 HGTG20N100E2 6B4
HA-5142 2A8 LIN 2909 HGTGZON1 2002 882
HA~5144 2A6.7.8 LIN 2 2009 HGTG20N50C1D 6B3,4 MOS 2796
HA-5147/A 2A4,6 LIN 2 2010 HGTG24N80D1 8824 MOS 283t
HA~5160 2748 LIN 2911 HGTG24N60D1D 6B3,4 MOS 2797
HA-5162 2A4 LIN 2911 HGTGION120E2 682
HA—-5170 2A6 LIN 1 2812 HGTG32N60E2 682,4 MOS 2828
HA-5177/A 2A6 LIN 2 2913 HGTG34NT00E2 882 MOS 2827
HA-5100 2048 LIN 1.2 2014 HGTH12N40C1 682 MOS 1697
HA-5195 2A4,5 LIN 2914 HGTH12N40C1D B3 MOS 2273
HA--5221 2A4,5.8 LIN 2 2018 HGTH12N40E1 6B2,4 MOS 1697
HA-5222 2A4,5.6 LIN 2 2015 HGETH12N40E1D 6834 MOS - 22713
HA-5232 246,79 LIN | 2851 HGTH12N50C1 6B2,4 MOS 1697
HA-5234 2A6,7.9 LIN 2851 HGTH12N50C1D 6834 MOS 2273
HA~B320 3A1 LIN 1 2857 HGTH12N50E1 6B2,4 MOS 1697
HA-5330 3A1 LIN 23 2858 HGTH12N50E1D 6B3,4 Mos 2273
HA—~5340 3A1.2 LIN 2 2859 HGTH20N40C1 6B2,4 MOS 2174
HA-7712A/B — LIN 2760 HGTH20N40C1D 8834 MOS g_2__7L
HA-~7713A/8 — LIN 2760 HGTH20N40E1 6B2,4 MOS 2174
HC55048 5B3 LIN 2886 HGTH20N40E1D 6834 - MOs - 2271
HC 55028 583 LIN 2884 HGTH20N50C1 6B2,4 MOS 2174
HC-5504DLC 583 LIN 2443 HGTH20NS0C1D 6834 MOS 22N
HC~55098 583 LIN 2709 HGTH20NS0E1 6B2,4 MOS 2174
HC-5524 583 LIN 2798 HGTH20NS0E1D. 6834 MOS 22m
HC-55536 5B7 LN 2888 HGTM12N40C1 6B2,4 MOS 1697
HC-55564 587 LIN 2889 HGTM12N40E1 6824 MOS 1697
HC~5560 586 LIN. 2887 HGTM12N50C1 6B2,4 MOS 1697
HD-15530 4B14 MIC 13 2060 HGTM12NS0E1 6B2,4 MOS 1897
HD-~15531/8 14B14 MIC 1 2061 HGTM12N60D1 6B2.4 MOS 2829
HD—-4702 4B13 MIC 2 2054 HGQTM20N100D2 B2
HD~-64028 4813 MIC 2 2956 HGTM20N100E2 6B4
HD-6406 4B13 1 HGTM20N40C1 8824 MOS . 2174
HD~6408 4B14 Mic 2052 HGTM20N40E1 6824 MOS 2174
HD-6409 4B14 MiC 2 2951 HGTM20NS0C1 6824 MOS 2174
HFA1100 2A1,4,5,11 2045 HGTM20NS0E1 6B2,4 MOS 2174
HFA1120 2A1,4,5,11 HGTM24N80D1 8824 MOS 2832
HFA1130 2A1 4511 HGTM32N60E2 682 )
HFA5250 2C1 HGTM34N100E2 -16B2
HFA-0001 2A145 LIN - 2 2916 HGTP10N40C1 6B82,4 MOS 1697
HFA-0002 2A1,45 LIN 2 2017 HGTP10N40C1D 6B3.4 MOS 2408
HFA~-0003 - ¢4 UN 2 2749 HGTP10N40E1 6B2,4 MOS 1697
HFA-0003L 2C4 LIN 2749 HGTP10N4OE1D 8834 MOS 2405
HFA-0008 2A45 LIN 2 2918 HGTP10N40F1D 6B3
HGTA24N50D1C 6B4 | HATP10N50C1 6824 MOS 1697
HGTA32NGOE2 6824 MOS 2833 HGTP10N50C1D 6B3,4 MOS 2405
HGTB12N50D1C 684 HGTP1ONSOEt 8824 MOS 1697
HGTB12N60D1C 6B3 MOS 2326 HGTP10N50E1D 6B3.4 MOS 2405
HGTD10N40F1 6824 MOS 2425 HGTP1ON50F10 6B34 MOS 27581
HGTD10N4OF1S 6824 MOS 2425 HGTP12N60D1 6B2,4 MOS 2830
HGTD10N50F1 6824 MOS 2425 HGTP15N40C1 6B2,4 MOS 2174
HGTD10N50F1$ 16824 MOS 2425 HGTP15N40E1 6B2,4 MOS 2174
HGTD6N40E1 6824 MOS 2413 HGTP15N50C1 6824 MOS 2174
HGTDON40E S 6824 . MOS 2413 HGTP15N50E1 6B2,4 MOS 2174
HGTD6NSOE1 6B2,4 MOS 2413 HGTPEN4OE1D 683 MOS 2798

Databook Code Legend Military Availability Code

BIP - Bipolar Power DB220.1 LIN - Linear and Telecom DB550.1 1 - Non-Compliant '

CDP - (CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 - Fully Compliant

CD4 - CDA4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualified

DAQ - Data Acquisition - DB301.1 RH - Rad Hard/Hi Rel DB235.2 4 - JAN Qualified

DSP - Digital Signal Processing DB302 TVS - Transient Voltage DB450.2

P - Intelligent Power DB304 Suppression
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Alphanumeric Part Numbering Index

ARR DATA
AR PA BOOK (BOCK |F1y HARRIS PAGE #

HGTPENSOE1D 6B3.4 Mos 2795 H-7153 381 oao -’ b 2187
HIP2500 2B1S MOS,IP 2801 HI-7150 3823 DAQ 2471
HI-1818A 3C7 DAQ 2 3141 HI~774 3Bi DAQ 2 3008
Hi~1828 acs bAQ 2 3141 HI-DAC16 3B4 DAQ
HI-200 3C1,2 DAQ 2 3121 HI~-DACBOV 884 DAQ 3110
Hi~201 8C1,2 DAQ 12 3122 HI-DAC8sV 384 DAQ 3111
Hi-201HS 3C1,2 DAQ 1,23 3123 HMAS510 5A3 DspP 2 2806
Hi—222 3C1,24 DAQ 2 3124 HMU16 5A3 DSP 2 2803
HI-300 3C1 DAQ 3125 HMUYZ BA3 pspP 2 2803
HI-301 3C1 DAQ 3125 HM-6504 4A5 MiC 2,3 2904
HI-302 3C1 DAQ 3125 HM-6508 4A5 Mic 2 2084
HI~303 3Cc1 DAQ 3125 HM-6514 4A5 MIC 23 2095
HI-304 3C1,2 DAQ 3125 HM-8518 4AS MIiC 23 2098
HI-305 3C1,3 DAQ 3125 HM-65162 4A5 MIC 23 3000
HI-306 3C1.4 DAQ 3125 HM~6518 4AS5 Mic 2 2987
Hi-307 313 DAG 3125 HM-65262 4A5 MIC 23 3002
HI-381 3C1,2 DAQ 3126 HM~8551 4A5 MIC 2 289
Hi—ge4 3C1,4 bAQ 3126 HM—6561 4AS MIC 2 2001 |
Hi-387 3C1,3 DAQ 3126 HM-68564 4A8 MIC 3006
HI-300 3C1.3 DAQ 3126 HM-65642 4A5 MIC 2 3005
HI-5040 3C1,2 DAQ 23 3127 HM-8617 4A6 MIC 238 3017
Hi~5041 3c1,2 DAG 1,23 3127 W—wz 4A6 MIC 23 3012
HI-5042 3C1,3 DAQ 23 3127 HM--g808 4A8 MIC 1 3014
HI~5043 3C1.3 DAQ 123 (3127 HM-8808A 4A8 MIC 1 3014
HI-5044 3C1.4 DAQ 23 3127 HM-8816H 4A6 MIC 1 3007
HI-5045 3C14 DAQ 23 2 HM-8832 4A6 MIC 1 3008
HI-5046 3C1.4 DAQ 23 3127 HM~91M2 4A8 MIiC 3001
HI~5046A 3C1,4 DAQ 23 3127 HM-92560 4A6 MIC 1 3009
HI-5047 3C1,3 DAQ 23 3127 HM-92570 4A6 MiC 1 3010
Hi~5047A 3C1.3 DAQ 23 8127 HSP43168 5A4 DSP 2808
HI-5048 3C1,2 DAQ 23 3127 HSP43220 5AS DsSP 2 2486
Hi~5049 3C1.4 DAQ 23 3127 HSP43481 5A4 DSP 2 2759
HI-5050 3C1,3 DAQ 23 31 5;1 HSP43881 5A4 DsP 2 2758
HI-5051 3C1.3 DAG 123 [%27 HSP43891 5A4 DSP 2 2785
HI-506 3C7 DAQ 1,2 3142 HSP45102 5A2 bsp 2810
HI~508A 3C6,7.9 DAQ 1,34 13143 HSP45106 5A1 DSP 2 2809
HI-507 3C8 DAQ 1,2 3142 HSP45116 5A1 DSP 2 2485
HI-507A 3C6,8,9 DAQ 184 [3143 HSP45240 5A7 DsP 2 2489
Hi-508 ——— DAQ 1,2 3144 HSP45256 5A7 DSP 2 2814
HI~508A 3c8 DAQ 1.2 |8145 HSP48410 5A8 3185
Hi-509 3C8 DAQ 1,2 3144 HSP48901 5A6 DSP 2459
Hi-509A 3C6,8,9 DAQ 134 (3145 HSP48908 5A6 DSP 2456
HI-516 3C6,7,8 DAQ 1 3146 HSP8501 5A8 DSP 2786
Hi-518 3C6,7.8 DAQ 1 3147 HSP9520/21 5A8 DSP 2811
HI-524 3C6,9 DAQ 1 3148 HS-3182 4B16 MIC 1.3 2063
Hi~539 3C8.8 DAQ 1 3149 HS-3282 4B16 MIC 1,3 2964
Hi-546 3C7,9 DAQ 2,34 3150 Hv400 2B1,6 1IN 2850
HI~547 3c89 DAG 234 (3150 HV-1205 ——= LIN 2854
Hi-548 3C7,9 DAQ 234 3151 HV-2405E 2813 LIN 2487
HI-549 3C8,8.9 DAQ 234 38151 ICL232 4B9 DAQMIC | 2 3020
HI-562A 384 DAQ 2 ICLB44/5/6/7 ——— LIN 2781
HI-565A 3B4 DAQ 2 3109 ICL7104 382 DAQ 3091
HI-5700 3B1 DAQ 2 3174 ICL7104—16 882 DAQ 3091
Hi-674 381 DAQ t2 3096 ICL7106 3B3 LIN 3082
HI-674 381 DAQ 2 3097 IcL7107 3B3 LIN 3082
Hi~7151 3B1 DAQ 30909 ICL7109 3B1 LIN 2 3092
HI-7152 381 DAQ 3100 ICL7112 381

Databook Code Legend Military Availability Code

BIP - Bipolar Power . DB220.1 LIN - Linearand Telecom DBS550.1 1 - Non-Compliant

CDP - CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 - Fully Compliant

CD4 - CD4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualified

DAQ - Data Acquisition DB301.1 RH - Rad Hard/Hi Rel DB235.2 4 - JAN Qualified

DSP - Digital Signal Processing DB302 TVS - Transient Voltage DB450.2

P - Intelligent Power DB304 Suppression
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Alphanumeric Part Numbering Index |

HARRIS DATA | ML IFLE
PARTY e3BE |E8BE | 7

ICL7115 DAQ 3169
ICL7116 383 LIN 8083 DAQ 2 3160
ICL7117 383 LIN 3083 DAQ 318t
ICL7121 3B4 LIN 3112 DAQ 3161
ICL7126 3B3 LIN 3084 LIN 2866
ICL7120 383 LIN 3085 DAQ 3162
ICL7134 3B4 LIN 2 3113 DAG 3170
ICE7135 3823 LIN 3093 LIN 23 2867
ICL7136 3B3 LIN 3086 LN 23 2867
1C1L7137 883 LIN 3087 IH401A 3C1,2 DAQ 3128
ICL7139 383 LIN 3088 1H5009 315 - DAQ 2 3129
ICL7149 383 LIN 3088 1H5010 3Ci15 DAQ 2 3129
ICL7182 383 LIN 3090 IH5011 3c1.8 DAQ 3129
ICL71C03 383 LIN 3081 IH5012 3C1,5 DAQ 2 3129
ICL7611A 2A7,8 LIN 2919 fH5014 3C18 DAQ 3120
ICL7611B 2A10 LIN 2019 1H5016 3C1,5 DAQ 3129
ICL7611D 2A8,10 LIN 2019 1H5017 3c15 DAG 3120
ICL7612A 2A7.8 LIN 2919 IH5018 3C1,5 DAQ 3129
ICL7612D 2A8,10 LIN 2019 IH5019 3C1,5 DAQ 3129
1CL7621 2769 LIN 2018 1H5020 3C1,5 DAQ 3129
ICL7621A 2A7,8 LIN 2019 1H5022 3C1.5 DAQ 3120
jcL7821D 2A8 LIN 2018 1H5024 3C1,5 DAQ 3129
ICL7641 2A7,9 LIN 2919 1H5043 3C1,3 DAQ 23 3130
ICL.7641C 2A8 LIN 2019 1H5052 3C1,2 DAQ 3131
ICL7641E 2A8,10 LIN 2919 1H5053 3C1.2 DAQ faki]
ICL7642 2A7.9 LIN 2019 IH5108 3C6,7.9 DAQ 23 3152
ICL7642C 2A8 LIN 2019 IH5118 3C8,79 DAQ 23 3153
ICL7642E 2A8,10 LIN 2019 1H5140 3C1,2 DAQ 23 3132
ICL7644/5/6/7 2824 LIN 2781 H5141 8c2 DAQ 23 3132
ICL7650S 2A6,9,10 LIN 1 2920 IH5142 3Ci1,.3 DAQ 23 3132
ICL7660 2B4 LIN,IP 2 3072 1H5143 3C1.8 DAQ 23 3132
ICL7860S 2B4 LIN.IP 2 3179 IH5144 3C14 DAQ 23 3132
ICL7662 2B4 LIN,IP 2 3181 IH5145 3C1,4 ) DAQ 23 3132
ICL7663S 2811 LINJP 3180 IH5151 3C1,3 DAQ 23 3133
ICL7665S 2B9 LIN,IP 3182 145208 3C6.9 DAQ 23 3154
ICL7667 2B6 LIN.MOS, I 2,3 2853 1H5216 3C6,8,9 DAQ 23 3155
ICL7673 2B11 LIN,IP 3183 IH5341 3C1,24 DAQ 2 3134
ICL8013 2C1 LIN 1 2863 IH5352 3C1,24 DAQ 23 3135
ICL8038 2C5 LIN 23 2864 1H6108 3¢6,7 DAQ 23 3156
ICL8048 2C6 LIN 1 2865 1H6201 3C5 DAQ 2 3136
ICL8049 2C6 LIN 2865 1H6208 3cs DAQ 2 3157
ICL8052 3B2,3 DAQ IM6654 4A8 DAQMIC | 2 3015
ICL8068 3823 DAQ IRF120 6A5 MOS 1565
ICL8069 2C6 DAQ 2 3172 IRF121 6A4 MOS 1565
IcL8211 2B9 LIN 23 3184 IRF122 BAS MOS 1565
IcL8212 289 LIN 2 3184 IRF123 6A4 Mos 1565
ICM7170 4B3 DAQ 23 3019 IRF130/R 6AS MOs 1566
ICM7207/A 482 DAQ 3163 IRF131/R 6A5 MOS 1566
ICM7208 4B5 DAQ 3164 IRF132/R BAS MO$S 1566
ICM7209 4B2 DAQ 3175 IRF133/R 6AS5 MOS 1566
ICM7211/A/AM/M 486 DAQ 3158 IRF140/8 6AB MOS 2306
ICM7212/A/AVM 4B6 DAQ 3158 IRF141/R 6AS MOS 2306
ICM7213 4B2 DAQ 3165 IRF142/R 6A6 MOS 2306
ICM7216A/B/C/D 485 DAQ 3166 IRF143/R 6A5 MOS 2306
ICM7217/A/B/C 4B5 DAQ 3167 IRF150/R 6A6 MOS - 1824
ICM7218A/B/C/D/E 486 bAQ 3159 IRF151/R 6A4 MOS 1824
ICM7224 485 DAQ 3168 IRF152/R BA6 MOs 1824

Databook Code Legend Military Availability Code

BIP - Bipolar Power DB220.1 LIN - Linear and Telecom DB550.1 1 - Non-Compliant

CDP - CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 - Fully Compliant

CD4 - CDA4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualified

DAQ - Data Acquisition DB301.1 RH - Rad Hard/Hi Rel DB235.2 4 - JAN Qualified

DSP - Digital Signal Processing DB302 TVS - Transient Voltage DB450.2

P - Intelligent Power DB304 Suppression
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- L]
Alphanumeric Part Numbering Index
ARR p DA HARRIS DATA | ML, [FILE
PAR 235k 1283 PART 7 PAGE# | BOOK |1BOOK "

IRF153/R A4 MOS 1824 [RE441R BAL1 MOS 2308
RF220 BA8 MOS 1567 IRF442/R 6A11 Mos 2308
IRF221 BA7 MOS 1987 IRF443/R 6AlL MOS 2308
| IRF222 J8A7 MOs 1567 IRF450/R 6A11 Mos 1827
IRF223 6AG MOS 1987 IRF451R BAT1 MOS 1827
IRF230/R A8 MOS 1568 IRF452/R 6A11 MOS 1827
IRF231/R BA7 MOS 1568 IRF453/R BAL1 MOS 1827
IRF232/8 8A8 MOS 1568 IRF480 GA11 MOS 2277
IRF233R GA7 MOS 1568 IRF482 BA11 MOs 2277
IRF233/R BA7 MOS 1568 IRF510/R 6A5 MOS 1573
IRF234 G6A8 MOS 2208 IRFB11/R BA4 MOS 1573
JRF235 48 MOS 2208 IRF512/R 6AS MOS 1573
IRF236 GA8 MOS 2208 IRF513/8 6A4 MOS 1573
IRF237 BAB MOSs 2208 IRF520/R GA5 MOS 1574
IRF240/R A8 MOS 1584 [RF521R 6AB MOS 1574
IRF241R BA7 MO$S 1584 IRF522/R B6AS MOS 1574
IRF242/R GA8 MOs 1584 IRFS23/R 6A4 MOS 1574
IRF243/H BA7 MOS 1584 IRF530/R 6A6 MOS 1575
IRF244 6A8 MOS 2209 IRF531/R BAS MOS 1575
IRF245 8A8 MOS 2209 IRF532/R 6AS MOS 1575
IRF246 6A8 MOS 2209 IRF533/R 6AS MOS 1575
IRF247 6A8 MOS 2200 IRF540/R 6A6 MOS 2309
IRF250/R 6A8 MOS 1825 IRF541/R BA5 MOS 2309
IRF251/R 8A7 MOS 1825 IRF542/R 6A6 MOS 2309
IRF252/R 6A8 MOS 1825 IRF543/R 6AS MOS 2309
IRF253/R BA7 MOS 1825 IRF610/R B6A7 MOS 1576
IRF254 6A8 MOs 2300 IRF811/8 6A8 MOS 1576
IRF255 6A8 Mos 2300 IRF612/R BA7 MOS 1576
IRF256 6A8 MOS 2300 IRF613R 6A6 MOS 1576
|RF257 B8A8 MOS 2300 IRF620/R B6A8 MOs 1577
IRF320 B6A10 MOS 1569 IRF621/R BA7 MOS 1577
IRF321 A9 MOS 1569 IRF622/R B6A7 MOS 1577
1RF322 6A10 MOS 1569 IRF623/R 6A8 MOS 1577
[RF323 8A9 MOS 1569 IRF624 B6A8 MOS 2167
IRF330/R B6A10 MOS 1570 IRF625 B5A8 MoS 2167
IRF331/8 6A9 MOS 1570 IRF626 6A8 MOS 2167
IRF332/R 6A10 MOS 1570 IRF827 BA8 MOS 2167
IRF333/R B6A9 Mos 1570 IRF630/R 6A8 MOS 1578
IRF340/R 6A10 MOS 2307 IRF631/R 6A7 MOS 1578
IRF341/R BAQ MOos 2807 IRF632/R 6A8 MOS 1578
IRF342/R 6A10 MOS 2307 IRFE33/R 6A7 MOS 1578
1RF343/R B8A0 MOS 2307 IRF634 6A8 MOs 2168
IRF350/R 6A10 MOos 1826 IRF635 6AE MOS 2168
IRF351R A9 MOS 1826 IRF636 6A8 MOs 2168
IRFssg“/R 6A10 MOsS 1826 IRF837 6A8 MOS 2168
IRF353/8 6A9 MOS 1826 IRF640/R 6A8 MOos 1585
IRF360 6A10 MOS 2276 IRFB41/R BA7 MOS 1585
IRF362 BA1D MOS 2276 IRF642/R 6A8 MOS 1585
IRF420 6A11 MOS 1571 IRF843/R B6A7 MOS 1585
IRFa21 BA10 MOS 1571 IRF644 6A8 MOS 2196
IRF422 B6A11 MOS 1571 IRF845 6A8 MOS 2196
IRF423 BA10 MOoSs 1571 IRF646 6A8 MOS 2196
IRF430/R BA11 MOS 1572 IRF647 6A8 MOS 2196
IRF431/R BALL MOS 1572 IRF710/R 6A9 MOS 2310
IRF432/R BA11 MOS 1572 IRF711/R 6A9 MOS 2310
IRF433/R 6A10 Mos 1572 IRF712/R 6A9 MOS 2310
IRF440/R 6A11 MOS 2308 IRF713/R 6A9 MOs 2310

Databook Code Legend Military Availability Code

BIP - Bipolar Power DB220.1 LIN - Linear and Telecom DB550.1 1 Non-Compliant

CDP - CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 Fully Compliant

CD4 - (CD4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 DESC, SMD Qualified

DAQ - Data Acquisition DB301.1 RH - Rad Hard/HiRel DB235.2 4 JAN Qualified

DSP - Digital Signal Processing DB302 TVS - Transient Voltage DB450.2

P - Intelligent Power DB304 Suppression
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Alphanumeric Part Numbering Index |

HARRIS

PART #

D
was | eoer |B

IRF720/R 6A10 *| mos 1579 IRFO843 ' 8A1 MOS R
IRFF2I/R_ 8A9 MOS 1579 IRF9620 BA14 MOS 2283
IRF722/R 6A10 MOS 1579 IRF9621 6A}4 MOS 2283
IRF723/R BA9 MOS 1579 IRF9622 6A14 MOS 2283
IRF730/R 6A10 MOS 1580 IRF9623 _{6A14 MOS 2283
IRF731/R BAQ : MOS 1580 IRF9630 6A14 MOS 2224
IRF732/R 6A10 MOS 1580 IRF9631 BA14 Mos 2224
IRF733/8 840 MOS 1580 IRF9632 6A14 MOS 2224
IRF740/R 6A10 MOS 2311 IRF9633 : BA14 MOS 2224
IRF741/R B8AY MC$ 2311 IRF9640 6A14 MOS 2284
IRF742/R 6A10 MOS 2311 IRF9641 BA14 MOS 2284
IRF743/R 6A9 MOg 2311 IRF9642 6A14 MOS 2284
IRF820/R 6A11 Mos 1581 IRF9643 6A14 MOS 2284
IRF821/R BA10 Mos 1581 IRFAC40R BA12 MOS 2156
IRF822/R BA11 MOS 1581 IRFAG42R B8A12 MOS 2158
IRF823/R 8A10 MO$ 1581 IRFBC40R 6A12 MOS 2157
IRF830/R 6A11 MOS 1582 IRFBC42R 8A12 MOS 2157
IRF831/R BAT1 MOs 1582 IRFD110/R 6A5 MOs 2314
IRF832/R 6A11 Mos 1582 IRFD111/R B6A4 MOS 2314
IRF833R BA10 MOS 1582 IRFD112/R 6A5 MOS 2314
IRF840/R 6A11 Mos 2312 IRFD113/R 8A4 MOS 2314
IRF841/R 6A11 MOS 2312 IRFD120/R 6A5 MOS 2315
IRF842/R 6A11 MOS 2312 IRFD121/R 6A4 MOS 2315
IRF343MR BA11 MOsS 2312 IRFD122/R 6A5 MOS 2315
IRF9130 6A14 MOS 2216 IRFD123/R SA4 MOS 2315
1RF9181 BA13 Mos 2216 IRFD120 6A5 MOS 2313
IRF9132 6A14 Mos 2218 IRFD1.Z1 6A4 MOS 2313
IRF9133 6A13 MOS 2216 IRFD122 6A5 MOS 2313
IRF9140 6A14 MOS 2278 IRFD123 6A4 MOS 2318
1RF9141 BA13 MOS 2278 IRFD210/R 6A7 MOS 2316
IRF9142 6A14 MOS 2278 IRFD211/R BAG MOS 2316
JIRF9143 6A13 MOs 2278 IRFD212/R 6A7 MOS 2316
IRF9150 6A14 MOS 2280 IRFD213/R 6A8 MOS 2318
IRFE181 . 6A13 MOS 2280 IRFD220/R 6A7 MOS 2317
IRF9230 6A14 MOS 2226 IRFD221/R 8A6 MOS 2817
IRF9281 6A14 Mos 2228 IRFD222/R 6A7 MOS 2317
IRF9232 6A14 MOS 2226 IRFD223/R 6AS MOS 2317
IRF9233 6A14 MOS 2226 IRFD220 6A7 Mos 2329
IRF9240 6A14 MOS 2279 IRFD221 6A6 MOS 2320
IRF9241 BA14 Mos 2279 IRFD2Z2 6A7 MOS 2329
IRF9242 6A14 MOS 2279 IRFD2Z3 6A8 MOS 2320
IRF9243 6A14 MOS 2279 IRFD310/R 6A9 MOS 2324
IRF8510 6A13 Mos 2214 IRFD311/R 6Ag MOS 2324
IRFE511 6A13 MOS 2214 IRFD312/R 6A9 MOS 2324
IRF9512 6A13 MOS 2214 IRFD313R 6AQ MOS 2324
IRF9513 6A13 MOS 2214 IRFD320/R 6A9 MOS 2325 |
IRF9520 - 6A13 MOS 2281 IRFD321/R 6A9 MOS 2325
IRFg521 6A13 i MOS 2281 IRFD322/R 6A9 MOS 2325
IRF9522 6A13 MOS 2281 IRFD323/R 6A9 MOS 2325
IRF9523 6A13 MOS 2281 IRFD9110 6A13 MOS 2215
IRF9530 6A14 MOS 2221 IRFD9113 6A13 MOS 2215
IRF9531 6A13 MOSs 2221 IRFD9120 6A13 MOS 2285
IRF9532 6A14 MOS 2221 IRFD9123 6A13 MOS 2285
IRF9533 BA13 MOS 2221 IRFD9220 6A14 MOS 2286
IRF9540 6A14 MOS 2282 IRFD9223 . 6A14 MOS 2288
IRF9541 6A13 MOS 2282 IRFF110/R 6A5 MOS 1562
IRF9542 6A14 MOS 2282 IRFF111/R 6A4 Mos 1562

Databook Code Legend Military Availability Code

BIP - Bipolar Power DB220.1 LIN - Linear and Telecom DB550.1 1 - Non-Compliant

CDP - CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 - Fully Compliant

CD4 - CD4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualified

DAQ - Data Acquisition DB301.1 RH - Rad Hard/Hi Rel DB235.2 4 - JAN Qualfied

DSP - Digital Signal Processing DB302 TVS - Transient Voitage DB450.2

P - Intelligent Power DB304 Suppression
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Alphanumeric Part Numbering Index

RA DATA
HARRIS PAGE # 2 AR P BOOK | BQO
IRFF112/R BA5 MOS 1562 (RFF9233 OA14 MOS 2225
IRFF113/R eAd MOS 1562 | IRFP140R 6AB MOS 2086
IRFF120/R B6AS MOS 1563 IRFP141R 8AS MOS 2086
IRFF121/8 BA4 MOS 1563 IRFP142R 6A8 MOS 20868
IRFF122/R B6A5 MOS 1563 IRFP143R 6AR MOS 2086
IRFF123/R (LX) MOS 1563 IRFP150/R 6A6 MOS 2318
IRFF130/R GAS MOS 1564 IRFP151/R 8A4 MOsS 2318
IRFF131/8 8A4 MOS 1564 | IRFP152/R 6A6 MOS 2318
IRFF132/R B6A5 MOS 1564 IRFP183/R BA4 MOS 2318
IRFF133/R A4 MOS 1564 IRFP240R 6A8 MOS 2087
IRFF210/R 6A7 MOS 1887 IRFP241/R BA7 MOS 2087
IRFF211/R 6AS MOS 1887 IRFP242R 6A8 MOS 2087
IRFF212/R 6A7 MOsS 1887 IRFP243R 6AY MOS 2087
IRFF213R 6A8 Mos 1887 IRFP244 6A8 MOS 2211
IRFF220/R 6A7 MOS 1889 IRFP245 A8 MOS 2211
IRFF221/R 6A8 MOS 1889 IRFP246 BA8 MOS 2211
IRFF222/R 6A7 MOS 1889 IRFP247 6A8 MOS 2211
IRFF223/R BAS MOS 1889 IRFP250/R 6A8 MOS 2330
IRFF230/R 6A8 MOS 1892 IRFP251/R 6A7 MOS 2330
fRFF231/R BA7 MOS 1892 IRFP252/R 6A8 MOS 2330
IRFF232/R 6A7 MOS 1892 IRFP253/R 6A7 MOS 2330
IRFF233/R 6AS MOS 1892 IRFP254 B6A8 MOSs 2289
IRFF310/R 6A9 MOs 1888 IRFP255 6A8 MOS 2289
IRFF311/R 6AS MOS 1888 IRFP256/R ——- MOS 2289
IRFF312/R 6A9 MOS 1888 IRFP257 B6A8 MOS 2289
IRFF313/R 6A9 MOS 1888 IRFP340R B6A10 MOS 2088
IRFF320/R 6A9 MOS 1890 IRFP341R 6A9 MOS 2088
IRFF321/A 6A9 MOS 1890 IRFP342R 6A10 MOS 2088 |
IRFF322/R 6A9 Mos 1890 IRFP343R 6A9 MOS 2088
IRFF323/R BA9 MOs 1890 IRFP350/R 6A10 MOS 2319
IRFF330/R 6A10 MOs 1893 IRFP351/R B6A9 MOS 2319
IRFF331/B 6A9 MOS 1893 IRFP352/R 6A10 MOSs 2319
IRFF332/R 6A10 MOS 1893 IRFP353/R 6A9 MOS 2319
IRFF333/R 6AQ MOS 1893 IRFP360 6A10 MOS 2290
IRFF420/R 6A11 MOS 1891 IRFP362 BA10 MOS 2290
IRFF421/R 6A10 MOS 1891 IRFP440/R B6A11 MOS 2089
IRFF422/R 6A11 Mos 1891 IRFP441R BA11 MOS 2089
IRFF423/R 6A10 MOS 1891 IRFP442/R 6A11 MOS 2089
IRFF430/R 6A11 MOS 1894 IRFP443R BA11 MOS 2089
IRFF431/R BA10 MOs 1894 IRFP450/R 6A11 MOS 2331
IRFF432/R 6A11 MOS 1894 IRFP451/R 6A1Y MOS 2331
IRFF433/R B8A10 MoS 1894 IRFP452/R 6A11 MOS 2331
IRFF9120 6A13 MOs 2287 IRFP4S3/R BA11 MOS 23___§]_‘
IRFFE121 6A13 MOS 2287 IRFP460 B6A11 MOS 2291
IRFF9122 6A13 MOSs 2287 IRFP462 6A1t MOS 2201
IRFF9123 6A13 MOS 2287 IRFP9140 6A14 MOS 2292
IRFF9130 6A14 MOS 2216 IRFPQ141 6A13 MOS 2292
IRFF9131 BA13 MOS 2216 IRFP9142 6A14 MOS 2292
IRFF9132 6A13 MOS 2218 IRFP9143 BA13 MOS 2292
IRFF9133 6A13 MOS 22186 IRFP9150 BA14 MOS 2293
IRFF9220 6A14 MOS 2288 IRFP9151 BA13 MOS 2293
IRFF9221 6A14 MOS 2288 IRFP9240 BA14 MOS 2294
IRFF9222 6A14 MOS 2288 IRFPg241 6A14 MOS 2204
|RFF9223 BA14 MOS 2288 IRFP9242 6A14 MOS 2294
IRFF9230 6A14 MOS 2225 IRFP9243 6A14 MOS 2204
IRFF9231 6A14 MOS 2225 IRFPC40R 6A12 MOS 2158
IRFF9232 6A14 MOos 2225 IRFPC42R 6A12 MOs 2158
Databook Code Legend Military Availability Code
BIP - Bipolar Power DB220.1 LIN - Linearand Telecom DB550.1 1 - Non-Complant
CDP - (CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 - Fully Compliant
CD4 - CD4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualified
DAQ - Data Acquisition DB301.1 RH - Rad Hard/Hi Rel DB235.2 4 - JAN Qualified
DSP - Digtal Signal Processing DB302 TVS - Transient Voltage DB450.2
P - Intelligent Power DB304 Suppression
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Alphanumeric Part Numbering Index
MIL. D MIL.
WARTT PAGE# | BOOK |BOO PARTY Q0K

IRFPG40 6A12 MOS 2879 | MUR1550 801 MOS 27178
IRFPG42 - BAL2 MOS 2879 MUR1560 6D1 MOS 2778
IRFR110 6A6 MOS 3275 MUR1610CT 8D2 MOS 1885
IRFR120 6A5 MOS 2414 MUR1615CT 6D2 MOS 1885
IRFR121 BA5 MOS 2414 MUR1620CT D2 MOS 1885
IRFR220 8AY MOS 2410 MUR3010PT 6D2 MOS 2775
IRFR221 6A7 MOS 2410 MUR3015PT 8D2 MOS s
IRFR222 6AT MOS 2410 MUR3020PT 6D2 MOS 2775
IRFR320 6A10 MOS 2412 MUR3040PT 6D2 MOS 2774
IRFR321 6AS MOS 2412 MUR3050PT 6D2 MOS 2774
IRFR322 6A10 MOS 2412 | MUR3080PT 8b2 MOsS 2774
IRFR420 ALY MOS 2411 MUR810 eD1 Mos 1355
IRFR421 B6A10 MOS 2411 MUR8100 atantand MOS 2704
IRFR422 BATT MOs 2411 MUR8100E 6D1 MOS 2780
IRFU110 6A8 MOS 3275 MUR815 801 MOS 1355
IRFU120 BA5 MOS 2414 MUR820 6D1 MOS 1355
IRFU121 6AS MOS 2414 MUR840 6D1 MOS 2001
IRFU220 B6A7 MOS 2410 MUR850 6D1 MOS 2001
IRFU221 6A7 MOS 2410 MUR860 68D1 MOS 2091
IRFU222 BA7 MOS 2410 MURS70E 6D1 MOS 2780
IRFU320 BA10 MOS 2412 MURS80E 6D1 MOS 2780
IRFLI321 6A9 MOS 2412 MURBS90E 6D1 MOS 2780
IRFU322 6A10 MOS 2412 MWS5101 4A5 MiC 1106
IRFU420 6AT1 MOS 2411 MWs5114 4A5 MIC 1325
IRFU421 B6A10 MOS 2411 NE555 2Cs LIN 834
IRFU422 BAtt MOS 2411 RCA1B04 6C3 908
1SP9520/21 5A8 DSP 2811 RCA1B05 6C3 908
iM1458 2A10 LIN 531 RCA6340 6C11 BIP 1205
LM2902 2A6,7,8,10 LIN 796 RCAB341 ec11 BIP 1208
| LM2904 2A6,7,8,10 LN 1018 RCA8638C/D/E 6C3 BIP 1060
LM324 2A6,7,8,10 LIN 796 RCA9116C/D/E 6C1 BIP 1061
LM339 2C4 LIN 795 RCA9166A/B 6C3 1293
LM358 2A6,7,8,10 LIN 1019 RCA9202A/B/C 6C8 BIP 1414
1 M555 2C5 LIN 834 RCA9228A/B/C/D 6C7,8 BIP 1448
LM741 2A10 LIN 531 RCA9220A/B/C/D 8C6 BIP 1448
MC1458 2A10 LIN 531 RFA100NOSE 6A4 MOS 2869
MJ13090 —— BIP 1870 RFB18N10CS 6A1 MOS 2430
MJ13091 fovtuviont BIP 1870 RFD10NOS 6A4

MJ15001 6Cc3 BIP 1093 RFD10NOSSM 6A4

MJ15002 8C1 BIP 1093 RFD12NOBLESM 8A2

MJ15004 6C1 BIP 1061 RFD12NOSRLE 6A2 MOS 2407
MJ15022 6C3 BIP 1293 RFD14N05 6A4 MOSs 2268
MJ15024 6C4 BIP 1293 RFD14NOSLASM 6A2 MOS 2248
MJ16010 —— BIP 1839 RFD14NO5SM B6A4 MOS 2268
MJ16012 -—— BIP 1839 RFD15P05 6A13 MOS 2387
MJ2955 6C2 BIP 994 RFD15P05SM 6A13 MOS 2387
MJE13004 6C4 BIP 1840 RFD16N05 6A4 MOS 2367
MJE13005 - 6C4 BIP 1840 RFD16NOSLASM 6A2 MOS 2269
MJE13070 6C4 BIP 1841 RFD16NOSSM 6A4 MOS 2367
MJE13071 8C4 BIP 1841 RFD3055RLE 6A2 MOs 2407
MJE16002 —-—— BIP 1842 RFD305SRLESM 6A2 MOS 2407
MJE 16004 e BIP 1842 RFD3NOSLASM 6A2 MOS 2836
MJH13090 6C4 2380 RFD4NOGLA.SM 6A2 MOS 2837
MUR1510 801 MOS 2779 RFD8PO3LASM 6A2

MUR1515 6D1 MOS 2779 RFD8POS 6A13 MOS 2384
MUR1520 6D1 MOS 2779 RFD8PO5SM 6A13 MOS 2384
MUR1540 6D1 MOS 2778 RFG30P05 6A13 MOS 2438

Databook Code Legend Military Availability Code

BIP - Bipolar Power DB220.1 LIN - Linear and Telecom DB550.1 1 - Non-Compliant

CDP - CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 - Fully Compliant

CD4 - CD4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualified

DAQ - Data Acquisition DB301.1 RH - Rad Hard/HiRel DB235.2 4 - JAN Qualified

DSP - Digital Signal Processing DB302 TVS - Transient Voltage DB450.2

P - Intelligent Power DB304 Suppression
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Alphanumeric Part Numbering Index

HARHIS l PAGE # DART PA BOO
OD
REM1ONSO BAL1 1788

RFGAONT0 8A8 MOS 2431 RFM10P12 BA14 1505
RFG50N05 6A4 MOS 2873 RFMi0P15 8A14 1595 |
| RFG50NOBL 6A2 MOS 2873 RFM12N08 8A5 1386
RFGBOPOSE 6A13 MOS 2745 RFM12NO8L BA2 MOS 1512
RFGBOPOSE. BA13 MOS 2745 RFM12N10 6AS5 MOS 1386
| RFG70NOS 6A4 Mos 3208 RFM12N10L 6A2 MOS 1512
REH1ON4S 6A11 MOS 1629 RFM12N18 6A7 MOS 1461
RFH10N50 6A11 MOS 1629 RFM12N20 BAS Mos 1461
RFH12N35 BA9 MOS 1630 RFM12N35 6A9 MOS 1787
RFH12N40 BA10 MOS 1630 RFM12N40 BA10 MOS 1787
RFH25N18 6AT MOS 1631 RFM12P08 B6A13 MOS 1495
RFH25N20 B6A8 MOS 1631 RFM12P10 6A14 MOS 1495
RFH25P08 8A13 MOS 1632 RFM15N05 6A4 MOS 1478
RFH25P10 B6A14 MOS 1632 RFM15NO5L 8AZ MOS 1558
RFHaoN12 BA6 MOS 1455 RFM15N06 6A4 MOS 1478
RFH30N15 BA7 MOS 1455 RFM15NO6L. 6A2 MOS 1558
RFH3sN08 6A5 MOS 1634 RFM15N12 6A8 MOS 1443
RFH35N10 6A6 MOS 1634 RFM15N15 BA7 Mos 1443
RFH45N05 6A4 MOS 1638 RFM15N2 6A8

RFH45N08 B6A4 MOS 1635 RFM18N08 6AS MOS 1446
RFH7SNOSE 6A4 MOS 2275 RFM18N10 6A8 MOS 1448
RFK25N18 6A7 MOS 1500 RFM25N05 featentend MOs 1492
RFK25N20 6A8 MOS 1500 RFM25N08 6A4 MOS 1492
RFK25P08 B6A13 MOS 1632 RFM25N0sL 8A2
RFK25P10 BA14 MOS 1632 RFM3N45 6A10 MOS 1384
RFK30N12 6A6 MOS 1455 RFM3N50 6A11 MOS 1494
RFK30N15 BAT MOS 1458 RFM4N35 B6A9 MOS 1495
RFK35N08 —— MOS 1499 LR_F_M4N40 BA10 MOS 1495
RFK35N10 BA5.6 MOS 1499 RFM5P12 6A14 MOSs 1463
RFK45N05 6A4 MOS 1498 RFM5P15 6A14 MOS 1463
RFK45N08 6A4 MOS 1498 | RFM6EN45 6A11 MOS 1494
RFL1NO8 B6A4 MOS 1385 RFM6NS0 BAT1 MOos 1494
RFL{NOBL. 6A2 MOS 1510 RFM6P08 6A13 MOSs 1490
RFL1N10 B6A5 MOS 1385 RFM6P10 BA14 MOS 1490
RFLIN1OL 6A2 MOS 1510 RFM7N35 BA9 MOS 1536
RFLIN12 6A6 MOS 1444 RFM7N40 6A10 Mos 1536
RFLIN12L 6A2 MOS 1513 RFM8N18 6A7 MOS 1447
RFLIN15 6A6 MOS 1444 RFMBN18L, B8A2 MOS 1514
RFLIN15L 6A2 MOS 1513 RFM8N20 6A8 MOsS 1447
RFLIN18 6A7 MOS 1442 RFM8N20L, 6A2 MOS 1514
RFLIN1SL 6A2 MOS 1511 RFM8P08 6A13 Mos 1496
RFL1N20 6A7 MOS 1442 RFM8P10 — MOS 1496
RFLIN20L 6AZ MOS 1511 RFP10N12 6A6
RFL1P08 6A13 MOs 1535 RFPION12L 6A2 MOs 1445
RFLIP1Q 6A13 MOS 1535 RFP10N15 B6A6,7
RFL2N0S 6A4 MOS 1:;;1 RFP1ON15L 6A2 MOS 1445
RFL2NOSE 6A2 MOS 1560 RFP10P12 6A14 MOS 1595
RFL2N06 6A4 MOS 1497 RFP10P15 BA14 MOS 1595
RFL2NosL BA2 MOS 1560 RFP12NO6RLE B6A2 MOS
RFL4N12 6A6 MOS 1462 RFP12N08 8A5 MOS 1386
RFL4N15 6AB MOS 1462 RFP12No0sL 6A2
RFM10N12 6A8 MOS 1445 RFP12N10 — MOS 1386
RFM1ON1L 6A2 MOS 1559 RFP12N10L 6A2
RFM10N15 6A7 MOS 1445 RFP12N18 6AT MOS 1461
RFM10N15L 6A2 MOS 1559 RFP12N20 6A8 MOS 1461
RFM10N45 B8A11 MOS 1788 RFP12P08 BA13 . MOs 1495

Databook Code Legend Military Availability Code

BIP - Bipolar Power DB220.1 LIN - Linear and Telecom DB550.1 1 - Non-Compliant

CDP - (CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 - Fully Compliant

CD4 - CDA4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualified

DAQ - Data Acquisition DB301.1 RH - Rad Hard/Hi Rel DB235.2 4 - JAN Qualified

DSP - Digital Signal Processing DB302 TVS - Transient Voltage DB450.2

P - Intelligent Power DB304 Suppression
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ARR

PAR PAR P BOO
OD
RFP12P10 6A14 MOS 1495 RFPEN1S BA7 1447
RFP14NO5 8A4 MOS 2268 RFPSN18L 6A2 1514
RFP14NOSL 6A2 MOS 2246 RFPBN20 6AS 1447
RFP15NOS 6A4 MOS 1478 RFP8N20L 6A2 1514
RFP15NOSL ——— MOS 1558 RFP8POS BATY 2384
RFP15No6 BA4 MOS 1478 RFP8P08 6A13 1496
RFP15N06L 6A2 RFP8P10 —— 1496
RFP15NOSL 6A2 MOS 2840 RFW2NOBRLE 6A2 MOS 2838
RFP15N12 o MOsS 1443 RJHB686 sC11 1174
RFP1SN1S SA7 MOS 1443 RJH6688 8C11 17
RFP15P05 6A13 MOS 2387 RLP1NOGCLE BAt MOS 2830
RFP17NOBL. 8A2 MOS 2272 RLPINOSLE 6A1 MoS 2252
RFP18N08 BAS MOS 1446 RLPSNOSLE 6A1 MOS 2493
RFP18N10 [ e | MOS 1448 RUR1510 6D1 MOS 2779
RFP22N10 6A8 MOS 2385 RUR15100 801 MOS 2878
RFP25N0S BA4 MOS 2112 RUR1515 6D1 MOS 2779
RFP25NOSL BA2 MOS 2270 RUR1520 6D1 MOS ids)
RFP25N08 —— MOS 1492 RUR1540 6D1 MOS 2778
RFP25NO6L -—= RUR1550 _ 6D1 MOS 2778
RFP2N08 8A4 MOS 2883 RUR1560 6D1 MosS 2778
RFP2NOSL 6A2 MOS 2872 RUR1570 8D1 MOS 2878
RFP2N10 BA5 MOS 2883 RUR1580 6D1 MOS 2878
RFP2N10L 6A2 MOS 2872 RUR1500 6D1 MOS 2878
RFP2N12 A6 MOS 2882 RUR1610CT 6D2 MOS 1885
RFP2N12L 6A2 MOS 2874 RUR1615CT 6D2 MOS 1885
RFP2N15 BAS MOS 2282 RUR1620CT 6D2 MOS 1885
RFP2N15L 6A2 MOS 2874 RUR3010 6D1 MOS 2177
RFP2N18 BA7 MOS 2881 RUR30100 6D1 MOS 2877
RFP2N18L B6A2 MOS 2875 RUR3015 8D1 MOS k1444
RFP2N20 BA7 MOS 2881 RUR3020 6D1 MOS 2777
RFP2N20L 6A2 MOS 2875 RUR3040 8D1 MOS 2176
RFP2P08 B6A13 MOS 2870 RUR3050 6D1 MOS 2776
RFP2P10 6A13 MOS 2870 RUR3060 6D1 MOS 2776
RFP305SRLE 6A2 MOS 2407 RUR3070 6D1 MOS 2877
RFP30P05 6A13 MOS 2436 RUR3080 801 MOS 2877
RFP30P06 6A13 MOS 2437 RUR3090 6D1 MOS 2877
RFP3N45 6A10 MOS 1384 RURS10 6D1 MOS 13558
RFP3N50 BA11 MOS 1384 RUR8100 6D1 MOS 2780
RFP40N10 6A8 MOS 2431 RUR815 601 MOS 1355
RFP4NO5 BA4 MOS 2880 RUR820 6D1 MOS 1355
RFP4NO5L 6A2 MOS 2876 RUR840 6D1 MOS 209t
RFP4NOS 6A4 MOS 2880 RUR850 6D1 MOS 2091
RFP4NO6L B6A2 MOS 2876 RUR860 6D1 MOS 2001
RFP4N100 BA12 MOS 2457 RUR870 6D1 MOS 2780
RFP4N35 6A9 MOS 1491 RUR880 6D1 MOS 2780
RFP4N40 6A10 MOS 1491 RUR890 6D1 MOS 2780
RFP50NO5 6A4 MOS 2873 RURD1510 6D2 MOS 2775
RFPSONOSL 6A2 MOS 2424 RURD15100 6D2 MOS 2934
RFP5P12 6A14 MOS 1463 RURD1515 8D2 MOS 2775
RFP5P15 6A14 MOS 1463 RURD1520 6D2 MOS 2775
RFPEN45 6A11 MOS 1494 RURD1540 8D2 MOS 2774
RFPSN50 B6A1T MOS 1494 RURD1550 6D2 MOS 2774
RFP6P08 6A13 MOS 1490 RURD1560 6D2 MOS 2774
RFP6P10 BAt14 MOS 1490 RURD1570 6D2 MOS 2034
RFP70N06 6A4 MOS 3206 RURD1580 6D2 MOS 234
RFP7N35 BA9 MOS 1536 RURD1590 6D2 MOS 2034
RFP7N40 6A10 MOS 1536 RURD1610 6D2 MOS 1383
Databook Code Legend Military Availability Code
BIP - Bipolar Power DB220.1 LIN - Linear and Telecom DB550 1 1 - Non-Compliant
CDP - (CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 - Fully Compliant
CD4 - CD4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualified
DAQ - Data Acquisition DB301.1 RH - Rad Hard/Hi Rel DB235.2 4 - JAN Qualified
DSP - Digital Signal Processing DB302 TVS - Transient Voltage DB450.2
P - Intelligent Power DB304 Suppression
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Alphanumeric Part Numbering Index

. DATA MIL.

A R |8l |y was | eecer | BRER ol e
RURD1615 6D2 MOS RURGBO8O 801
RURD1820 8Dz MOS 1383 RURG8090 6D1
RURD3010 6D2 MOS 2773 RURU100100 am
RURD30100 b2 MOS 2032 RURU100120 6D1
RURD3015 6D2 MOS 2773 RURUI0040 801
RURD3020 802 MOS 2res RURU10050 6D1
RURD3040 eD2 MOS 2772 RURU10060 8D1
RURDAOB0 6D2 MOS 2172 RURU10070 6D1
RURD3060 602 MOS 2772 RURU10080 8D1
RURDS070 802 MOS 2032 RURU10080 6D1
RURD3080 6D2 MOS 2032 RUHU150100 801
RURD3000 jenz MOS Wz RURU15040 eD1
RURD810 6D2 MOS 1356 RURU15050 6D1
RURDS15 D2 MOS 1356 RURU15080 6D1
RURD820 6D2 MOS 1356 RURU15070 601
RURDG1510 8b2 2775 RURU15080 6D1
RURDG15100 6D2 2033 RURU15000 eD1
RURDG1515 eb2 2778 RURU50100 6D1
RURDG1520 6D2 2775 RURUS5040 6D1 2040
RURDG1540 602 2174 RURU5050 6D1 2940
RURDG1550 6D2 2774 RURUS5080 8D1 2840
RURDG1580 a2 2774 RURU5070 6D1
RURDG1570 eD2 2033 RURUB080 8D1
RURDG1580 D2 2033 RURU5090 6D1
RURDG1590 6D2 2033 RURUB0100 801
RURDG3010 802 3217 RURU8040 6D1
RURDG30100 6D2 2035 RURU8050 - D1
RURDG301& 8D2 3277 RURU8060 6D1
RURDG3020 6D2 3277 RURU8080 601
RURDG3040 8b2 3212 RURU8090 6D1
RURDG3050 6D2 3212 SGTO3U13 BE2 TVS 1802
RURDG3060 éD2 3212 SGTo6U13 6E2 TS 1692
RURDG3070 6D2 2035 SGT10810 B6E2 VS 1691
RURDG3080 602 2935 SGT23B13 —-—— TvS 1895
RURDG3090 6D2 2035 $GT23U18 8E2 Tvs 1892
RURG3010 6D1 3213 SGT27813 ——= Vs 1895
RURG30100 6D1 SGT27B27 —— Tve 1895
RURG3015 601 SGT27S10 6E2 TVS 1691
RURG3020 6D1 S$GT27523 8E2 Jvs 2762
RURG3040 801 3212 SP600 2B1,5 1P 2428
RURG3050 6D1 3212 SP801 2815 P 2420
RURG3060 8D1 3212 SP720 2B2,9
RURG3070 6D1 3213 TIP100 6c7 BIP 1153
RURG3080 601 3213 TiP101 6C7 BIP 1153
RURG3090 6D1 TIP102 8C7 BIP 1153
RURGS0100 D1 TIP110 6C7 BIP 1336
RURG5040 6D1 3211 TIP111 6C7 BIP 1336
RURGS050 601 3211 TIP112 6C7 BIP 1336
RURG5060 6D1 3211 TIP118 8C6 BIP 1387
RURG5070 8D1 TIP116 6C6 BIP 1387
RURG5080 6D1 TPz 6C8 BIP 1387
RURGS5090 6D1 TIP120 6C7 BIP 998
RURG80100 6D1 TiP121 6c7 BIP 998
RURG8040 801 TIP122 6C7 BIP 998
RURG8050 6D1 TIPi25 6C8 BIP 997
RURG8060 6D1 TiP126 6C6 BIP 997
RURG8070 6D1 TIP127 6C6. BIP 997
Databook Code Legend Military Availability Code
BIP - Bipolar Power DB220.1 LIN - Linear and Telecom DB550.1 1 - Non-Compliant
CDP - CDP6805 & Peripheral DB260. 1 MIC - Microprocessor Products DB303 2 - Fully Compliant
CD4 - (CDA4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualified
DAQ - Data Acquisition DB301.1 RH - Rad Hard/Hi Rel DB2352 4 - JAN Qualified
DSP - Digital Signal Processing DB302 TVS - Transient Voltage DB450.2

P - Intelligent Power DB304 Suppression
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PART #
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V14MLA1206 $E3 VS
TIPSO/A/B/C 8C1,2 BIP 88 V150CH8 6E5,9 TVS 2188
TIP31/A/B/C 6C23 BIP 991 VASOLAYZ 8E5,12 e 5 2190
TIP32/AB/C 6C1,2 BIP 987 V150LA10A 6ES5,12 Tvs 5 2190
TIP41/A/B/C 6C2,3 BIP 992 V150LA20A/8 - OES.12 e 45 2190
TiP42ABIC 6C1.2 8P 096 V150LAS 6E5,12 Vs 2190
TIP47 6c3 BIP 978 ViI50MAIA _{eE13 VS 219t
TIP4s 6C4 BIP 978 V150MA2B 6E5,13 TvVS 2191
TIP49 6C4 BIP 978 V150PAZONC BES,15 e 2192
TIP50 8Cc4 BIP 978 V150RA16 6E6,17 TVS 2193
TIPS562 6C4 BIP 1212 V150BA8 BEG,16 - Tvs 2193
TIP563 6C4 BIF 1212 V150ZA05 6E5,19 TS 3 2184
UA741 2A10 LIN 531 Vi50ZAt 6ES,19 ™ve 3 2184
V1000LA160B 6E5,12 Tvs 2190 V150ZA4 8E5,19 TVS 3 2184
V1000LAB0A 6E5,12 TvS 2190 V1502A8 8E5,19 TvS 3 2184
V100CH8 BE5.9 TVS 2186 V151BA60 6E6 TvS 2183
V100MA4A/B/S 6E5,13 TVS 2191 V151CA32 6E6.8 Tvs 2187
V100RA16 8ES8,17 ve 2193 Vi51CA40 6E6,8 Tvs 2187
V100RA8 6E6,16 TVS 2193 V151DA40 6E6,10 VS 2189
V100ZA05 8E5,19 Jvs 3 12184 V1i51DB40 6E6,10 TVvS 3 2189
V100ZA15 6E5,19 TVS 3 2184 V151HA32 8E7,11 TvS 2189
V100ZA3 6E5,19 TS 3 2184 Vi51HA40 6E7,11 TVS 2973
V100ZA4 6E5,19 TvsS 3 2184 V151NA34 BE7,14 ™v§e 28258
V1128860 6E6 s 2183 V1728860 6E6 TVS 2183
V112CA80 6E6,8 TvVS 2187 V172CAB0 ! 6E6.8 TVS 2187
V120CH8 6E5.9 TVS 2186 V175LA10A 6E5,12 TVS 2190
V120MA1A 6E13 TS 2191 VI75LA2 6ES5,12 Tvs 2190
V120MA2B/S 6E5,13 ™ve 2191 V175LAS 6E12 TVS 2190
V120RA16 6E6,17 Tvs 2193 V180CHS SE59 Tvs 2186
V120RA8 8E6,16 TS 2198 V180MA1A 6E13 VS 2191
V120ZA05 6E5,19 TVS 3 2184 V180MASB 6E5,13 VS 2191
V120ZAt 6ES5,19 Tvs 3 2184 V180RA16 6E6,17 Tvs 2193
V120ZA4 6ES5,19 VS 3 2184 V180RA8 6ES8,16 TvsS 2193
V120ZA6 BE5,19 Jvs 3 2184 V180ZA05 BES5,19 TVS 3 2184
Vi2CP22 6E10 TVS 2188 V180ZA1 6E5,19 TVS 3 2184
V12RA8 6E6.16 Tvs 2103 V180ZA10 6ES5,19 Vs 3 2184
V12ZA05 6E5,18 TVS 2184 V180ZA5 6E5,19 Tvs 3 2184
V12ZAt 6E5,18 VS 5 2184 V18CH8 6E5,9 TVS 2186
Vi2ZA2 6E5,18 Vs 5 2184 Vi8CcP22 BE1Q Tvs 2188
V130LA1/2 BE5,12 TVS 5 2190 V18MA1A 8E13 TvS 2191
V130LA10A 6E5,12 TvS 5 2190 V18MA1B/S 6E5,13 Tvse 2191
V130LA20A/B 6E5,12 TvS 4.5 2190 V18MLA1206 6E3 TVS
V130LAS 6ES5,12 Tvs 2190 V18MLA1210 S6E3 TVS
V130PA20A/C o6Es,15 TvS 2192 V18RA16 6E6,17 TVS 2193
V131BA60 6E6 TVS 2183 V18RAB 6ES,16 TVS 2193
Vi31CA32 6E6.8 v 2187 V18ZA05 6ES5,18 Tvs 2184
V131CA40 6E6,8 TVS 2187 V18ZAt 6E5,18 vs 2184
V131DA40 6E6,10 ve 2189 V18ZA2 6E5,18 VS 2184
V131DB40 6E6,10 TVS 3 2189 V18ZA3 SE5,18 Tvs 2184
V131HA32 6E7,11 TvS 2073 V18ZA40 6E5,18 TVS 2184
V131HA40 6E7,11 TVS 2973 V200CH8 6E5,9 s 2188
V131NA34 6E7,14 VS 2825 V200CP16 6E5,10 VS 2188
V140LA10A 6E5,12 TVS 2190 V200CP20 6E5,10 s 2188
V140LA2 8E5,12 - TVS 2190 V200CP22 6ES5,10 TVS 2188
V140LA5 6E5,12 TVS 2190 V200RA16 6E6,17 Tvs 2193
V1428860 6E6 vse 2183 V200RA22 6E6,17 TVS 2193
V142CA60 6E6.8 Tvs 2187 V200RA8 6ES,16 TvS 2193
Databook Code Legend Military Availability Code
BIP - Bipolar Power DB220.1 LIN - Linear and Telecom DB550.1 1 - Non-Compliant
CDP - CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 - Fully Compliant
CD4 - CD4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualified
DAQ - Data Acquisition DB301.1 RH - Rad Hard/Hi Rel DB235.2 4 - JAN Qualified
DSP - Digital Signal Processing DB302 TVS - Transient Voltage DB450.2
P - Intelligent Power DB304 Suppression
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V2028860 GE6 TS 2183 Va271CA40 SE68 Jvs 2187
V202CA80 BE68 T8 2187 V271CA80 6E6,8 TVS 2187
V220CH8 6E5,9 TVS 2186 V271DA4Q 6E6,10 TV 2189
V220MA2A 6E18 ™ve 2191 V271DB40 6E6,10 ™vs 3 2189
V220MA4B 6E13 Tvs 2191 V271HA32 SE7.11 TvsS 2973
V2208A18 BE6,17 Vs 2163 V271HA40 6E7,11 TVS 2073

V220RA8 6E6,16 TVS 2193 V271HAS0 6E7

V2202708 6ES5.19 Tvs 2184 V271HA80 BE7
V22CH8 6ES5,9 TVS 2186 V27INA34 8E7,14 ™ve 2828
VZZMA1AB/S BE5.13 TVS 2191 V275LA10 6E5,12 TVS 2190
V22RA168 6E6,17 TvVS 2193 | Va7sLA2/4 BES 12 Tvs 2190
V22RA8 6E6,16 TVS 2198 V275LA20A 6E5,12 TVS 2190
V22ZA05 6E5,18 TVS 3 2184 V275LA40A/B BE5,12 Tvs8e 4 2190
V22ZA1 6E5,18 VS 35 2184 V275PA40A/C 6ES6,15 TVS 2192
V22ZA2 6ES5,18 TvVS 3 2184 varcHs BE59 Jvs 2186
V22ZA3 BES, 18 TVS 35 2184 V27MA1A/B/S 6E5,13 TVS 2191
V230LA10 6E5,12 TVS 2190 V27RA16 6E6,17 Tvs 2193
V230LA20A 6E5,12 ve 2190 V27RA8 6E6,18 TVS 2193
V230LA4 6E5,12 TVS 2190 V27ZA05 6E5,18 TvS 3 2184
V240CH8 6E5.9 TVS 2186 V27ZA1 6E5,18 TVS 3 2184
V240CP16 6E5,10 TVS 2188 V27ZA2 6E5,18 TVS 3 2184
V240CP20 6E5,10 s 2188 V27ZA4 6E5,18 TVS 3 2184
V240CP22 6E5,10 TVS 2188 V27ZA80 6E5,18 Tvs 3 2184
V240RA16 6E6,17 Tvs 2193 V282BB60 6E6 TVS 2183
V240RA22 6E6,17 TVS 2193 V282CA80 BE6.8 Tvs 2187
V240RA8 BES,16 TvS 2193 V300LA2/4 6ES5,12 TVS 2190
V242BB60 6E6 TVS 2183 V320LA20A 6ES5,12 Tvs 2190
V242CA80 6ES,8 ™ve 2187 V320LA408 BE5,12 TVS 4 2190
V24RA22 6EB,17 TVS 2193 | V320PAR0A/C 6E6,15 TVS 2192
V242A50 BES5,18 Tvs 35 2184 V321BA60 6E6 TVvS 2183
V250LA10 6E12 TVS 2190 V321CA32 BE6,8 TVS 2187
V250LA2/4 6E5,12 Tvs 5 2190 V321CA40 6E6,8 TVS 2187
V250LA20A 6E5,12 TVS 5 2190 V321CA60 6E6,8 TvS 2187
V250LA40A/8 6E5.12 JVs 5 2190 V321DA40 6E6,10 TVS 2189
V250PA40A/C 6EB,15 TVS 2192 V321DB40 BES,10 TVs 3 2189
V251BA60 6E6 Tvs 2183 V321HA32 6E7,11 TVS 2973
V251CA32 6E6.,8 TvVS 2187 V321HA40 6E7,11 ™ve 2973
V251CA40 6E6,8 TVS 2187 V321HA50 6E7
V251CA60 6E6,8 TvsS 2187 V321HA60 B8E7
V251DA40 6ES6,10 TVS 2189 V321NA34 6E7,14 TVS 2825
V251DB40 6E6,10 TVS 3 2189 V330MA2A 6E13 Tv$ 2191
V251HA32 6E7,11 ™vs 2973 V330MA5B 6E13 TvVS 2191
V251HA40 6E7,11 TVS 2973 V330ZA05 6ES,19 T™vS 2184
V251HAS0 BE7 VS 2973 V33CH8 6E5,9 TVS 2186
V251HAB0 6E7 TVS 2973 V33MAIA/B/S BE5,13 TVS 2191
V251MA34 6E7 s 2191 V33MLA1206 B6E3 TvVS
V251NA34 6E14 TVS 2825 V33RA16 6ES,17 vse 2193
V26MLA1206 6E3 TVS V33RA8 6E6,16 TVS 2193
V26MLA1210 6E3 TvVS Va32A05 BE5,18 TVS 3 2184
V270MA2A 6E13 TVS 2191 V33ZA1 6E5,18 TVS 3,5 2184
V270MA4B B6E13 TVS 2191 V33ZA2 6E5,18 Tvs 3 2184
V270RA16 6ES8,17 TvS 2193 V33ZA5 6E18 TVS 3,5 2184
V270RA22 6E6,17 ., TvVS 2193 V33ZA70 8ES5,18 VS 35 2184
V270RA8 BE6,16 Tvs 2193 V360CH8 6E5,9 TVS 2186
V270ZA05 6ES5,19 VS 2184 V360RA16 6E6.17 Tvs 2193
V271BA60 6ES vs 2183 V360RA8 6E6,16 TVS 2193
V271CA32 6E6,8 TVS 2187 V36RA22 6ES8,17 TVS 2193

Databook Code Legend Military Availability Code

BIP - Bipolar Power DB220.1 LIN - Linearand Telecom DB550.1 1 - Non-Compliant

CDP - CDP6805 & Periphergl DBg60. 1 MIC - Microprocessor Products DB303 2 - Fully Compliant

CD4 - CD4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualified

DAQ - Data Acquisition DB301.1 RH - Rad Hard/Hi Rel DB235.2 4 - JAN Qualified

DSP - Digital Signal Processing DB302 TVS - Transient Voltage DB450.2

IP - Intelligent Power DB304 Suppression
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V362A80 6ES5,18 ve 3 2184 V4518A80 SE8 Tvs 2183
V390CH8 BE5.9 VS 2186 V481CA32 6E6,8 TVS 2187
V390MA3A 6E13 VS 2191 V481CA40 6EGS Tvs 2187
V390MA6EB 6E13 ™ve 219 V481CAB0 6E6,8 TvS 2187
V390RA16 6E6,17 TVS 2193 V481DA40 $E6,10 Tvs 218¢
V3goRA22 6E6,17 JVS 2193 V481DB40 6E6,10 TvVS 3 2189
V390RA8 6E6,16 TVS 2193 VA481HA32 BE7,11 TVE 2073
V390ZA05 6E5,19 Tvs 2184 V481HA40 6E7,11 TVS 2973
V39CH8 6E5,9 TVS 2186 V481HAS0 8E7 ™ve 2973
V39CP20 6E5,10 TVS 2188 V481HAB0 6E7 TvVS 2973
Vv3aCP22 6ES5,10 TvS 2188 V481NA34 BE7,14 TVS 2825
V3SMAAB/S 6E5,13 TvS 219 V510LA40A 6E5,12 TS 5 2190
V39RA16 6E6,17 TVS 2193 V510LAB0B 6ES,12 Tvs 5 2190
V3ORAS 6ES8,18 VS 2193 V510PA80A/C 6ES,15 TVS 2192
V39ZA05 BES5,18 TvS 3 2184 V5118A80 S8Ea Jvs 2183
V39ZA1 BES,18 Tvs 3 2184 V511CA32 6E6,8 TVS 2187
V39ZA3 6E5,18 TVS 3 2184 V511CA40 6E6.8 TvS 2187
V39ZA8 BES5,18 s 3 2184 V511CA60 6E6,8 TVS 2187
V3.5MLA1206 6E3 TVS V511DA40 8ES,10 TvS 2189
V420LA10 8E5,12 Jvs 2190 V511DB40 6ES,10 TvS 3 2189
V420LA20A 6E5,12 TVS 5 2190 V511HA32 8E7,11 TVS 2073
V420LA40B 6E5,12 Tvs 5 2190 V511HA40 B6E7,11 TVS 2073
V420PA40A/C 6E6,15 TVS 2192 V511HA50 8E7 Tvs 2973
V421BAS60 6E6 vs 2183 V511HA60 6E7 s 2073
V421CA32 6E6,8 TVS 2187 V511NA34 8E7.14 Jvs 2825
VA21CA40 6E6.8 TVS 2187 V56CH8 6E5,9 TVS 2186
V421CA80 6E6,8 VS 2187 VS6MA2A/B/S 6E5,13 Tvse 2191
V4a21DA40 6ES6,10 s 2189 V56MLA1206 6E3 TVS
V421DB40 6ES,10 TvS 3 2189 V56RA18 6E86,17 VS 2193
V421HA32 BE7.11 TVS 2973 V56RA8 6E6,16 TvS 2193
V421HA40 6E7,11 TVS 2973 V56ZA05 BE5,19 TVS 3 2184
V421HAS0 6ET V56ZA2 6E5,19 TvVS 3 2184
V421HA60 6E7 V56ZA3 - 6E5,19 TvS 3 2184
V421NA34 8E7.14 JVvS 2825 V56ZA8 6E5,19 TVS 3 2184
V42MLA1208 6E3 TVS V571BAS0 8E6 TvVS 2183
VA430CHS 6E5.9 Tvs 2186 V571CA32 6E6,8 TvS 2187
V430MA3A 6E13 TvVsS 2191 V571CA40 6ES8,8 ™ve 2187
V430MA7B BE13 TvVS 2191 V571CA60 6E6,8 TVS 2187
V430RA16 6E6,17 TVS 2193 V571DA40 6E6,10 Jvs 2189
V430RA22 8E6,17 TV8 2193 V571DB40 6E6,10 TVS 3 2189
V430RA8 6E6,16 Tvs 2193 VS71HA32 6E7.11 VS 273
V430ZA08 6E5,19 VS 2184 V571HA40 6E7,11 TvS 2973
V470ZA05 6E5,19 TvS 2184 V571HA50 6E7
V47CH8 6E5.9 TVS 2186 V571HA60 B6E7
V47CP16 6E5,10 TVS 2188 V571NA34. 8E7,14 TVS 2825
V47CP20 6ES5,10 Tvs 2188 V575LA40A 6ES5,12 TVS 2190
V47CP22 6E5,10 TVS 2188 V575LA808 6ES5,12 Tve 2190
V4TMA2A/B/S 6E5,13 s 219 V575PA80A/C 6E6,15 TVvS 2192
V47RA16 6ES,17 TVS 2193 V5.5MLA1208 BE3 . TVS
VA7RA8 8ES,16 TVS 2193 V660LA100B 6E5,12 TVvS 2190
V47ZA05 6ES5,19 TVS 3 2184 V660LAS0A 8E5,12 Tvs 2190
V47ZAt 6E5,19 T™vS 3 2184 VB60PA100A/C 6E6,15 TVS 2192
V47ZA3 6E5,19 TVS 3 2184 VB8651BAS0 6E8 ™S 2183
VA7TZA? ‘BES,19 TVS 3 2184 V661CA32 6E6,8 TVS 2187
V480LA40A 6E5,12 TVS 5 2190 V661CA4Q 6ES.8 Tve 2187
V480LA808 8E5,12 Tvs 5 2190 V661CA60 6E6,8 TVS 2187
V480PA80A/C 6E6,15 TvS 2192 V681DA40 6ES,10 Tvs 2189
Databook Code Legend Military Availability Code
BIP - Bipolar Power DB220.1 LIN - Linearand Telecom DB550.1 1 - Non-Compliant
CDP - CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 - Fully Compliant
CD4 - (CD4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 - DESC, SMD Qualified
DAQ - Data Acquisition DB301.1 RH - Rad Hard/HiRel DB235.2 4 - JAN Qualified
DSP - Digital Signal Processing DB302 TVS - Transient Voltage DB450.2
P - Intelligent Power DB304 Suppression

24



- .
Alphanumeric Part Numbering Index
HARRIS o
PART # c

V6e81DB40 6E6,10 TVS 3 2189

V681HA32 BE7.11 TVvS 2073

V881HA40 6E7,11 TVS 2073

VBs1HASO 8E7

V661HA60 6E7

Vea1NAZ4 BE7.14 TS 2825

VB80ZA05 GES5,19

Ve8CHS 6ES 9 s 2186

V6SMA3A/B/S 6E5,13 TVS 2191

VEBEMLA1208 6E3 VS

VB8RA16 6EB,17 TVS 2193

VesRAg 6E6,18 vs 2193

VB8ZA05 6E5,19 TVS 3 2184

VB88ZA10 6E5,19 TS 35 2184

VB8ZA2 6E5,19 TVS 35 2184

VB8ZA3 8ESB,19 TS 3 2184

V750ZA05 6E5,19

V7518A60 sEe e 2183

V751CA32 6E6,8 TVS 2187

V751CA40 8E6.8 TVS 2187

V751CA80 6E6,8 TVS 2187

V751DA40 6E6,10 TvS 2180

V751 DBM) 6E6,10 TVS 3 2189

V751HA3Z 6E7,11 TS

V751HA40 6E7,11 TVS 2073

V751HAS0 6E7

V751HA60 6E7

V751NA34 6E7,14 Tvs 2825

V82CH8 6E5,9 TVS 2186

V82MA3A/B/S BE5,13 s 2191

V82RA16 6E6,17 TVS 2193

V82RA8 6ES,16 Tvs 2193

V82ZA05 6ES5,19 TVS 3 2184

V82ZA12 BEB,19 Tvs 35 2184

V82ZA2 6E5,19 TVS 3,5 2184

V82ZA4 6E5,19 TS 3 2184

V881BA60 6E6 TVS 2183

V881CA60 6E6,8 TS 2187

V8RA8 6ES,16 TVS 2193

V8ZA05 BE518 TVS 2184

V8ZA1 6E5,18 TVS 5 2184

V8zZA2 6ES5,18 ™ve & 2184
Databook Code Legend Military Availability Code
BIP - . Bipolar Power DB220.1 LIN - Linear and Telecom DB550.1 1 Non-Compliant
CDP - CDP6805 & Peripheral DB260.1 MIC - Microprocessor Products DB303 2 Fully Compliant
CD4 - CD4000 Series DB250.5 MOS - Power MOSFETs DB223.2 3 DESC, SMD Qualified
DAQ - Data Acquisition DB301.1 RH - Rad Hard/Hi Rel DB235.2 4 JAN Qualified
DSP - Digtal Signal Processing DB302 TVS - Transient Voltage DB450.2
P - Intelligent Power DB304 Suppression
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1- New Products
and Publications

Major Publications Available

DESCRIPTION PUBLICATION NUMBER
Analog Military Data Book Order by Title
Bipolar Power Data Book DB220.1
CD4000B Series Data Book DB250.5

Data Acquisition Data Book DB301.1

Digital Military Data Book Order by Title
Digital Signal Processing Data Book DB302
Intelligent Power ICs Data Book DB304

Linear and Telecom Data Book DB500.1
Microprocessor Products Data Book DB303

Power MOSFETs Data Book DB223.2
Rad-Hard/Hi Rel Data Book DB235.2 (10/92)
Transient Voltage Suppression Devices Data Book DB450.2

6805 Micro Brochure BR-005

ASIC Technology Brochure BR-004.1

DSP Brochure BR-016

DSP User’s Directory BR-015

High Performance Operational Amplifiers BR-0A870.INTL
High Performance Operational Amplifiers BR-0A870.NA

Sales Location Brochure

BR-007
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New Product Information

Harris Part . Target
Number Product Features & Benefits Market/Applications
Knalog Sigrial Processing S T L g ST T e 6
CA3256E * One-Chip System Solution H?laces 5 Analog Switches, a . Securlt_HMonitor Switching
- BiMOS Video 2-to-4 Decoder and a Buffer lifier » TV/ICATV Audio/Video Switch
Switch and « Lower Price than Maxim’s MAX454 Mux/Amp, yet has Five * Video Multiplex Switch (Video
Amp Channels vs Maxim's Four Teleconferencing Systems)
* High Output Current of 30 mA Max is ideal for Video Line » 75 Ohm Video Amp/Line Driver
Driver Applications * Video Signal - Level Control
» 25MHz Unity Gain Bandwidth « Video Signal Adder/Fader
HA-2444 * 45MHz Unity Gain Bandwidth * Broadcast Video
- Video Op Amp « Differential Phase/Gain of 0.03°/0.03% « Medical Imaging Displays
* 60 dB Crosstalk Rejection * RGB Imagil
* 60ns Channel Selection * Frame G rs
HA-2556 « 350V/us High Speed Voltage Output « Military Avionics
- Four Quadrant * 1.5% Low Multiplication Error * Missile Guidance Systems
Voltage Output « 5uA Input Bias Currents » Medical Imaging Displays
Analo? * -60dB Y Input Feedthrough « Video Mixers
Multiplier » 30MHz Wide X and Y Channel Bandwidth * Sonar AGC Processors
* 0.10dB Gain Tolerance to 10MHz « Radar Signal Conditionin
* Voltage Controlied Amplifier
» Vector Generator
HA-2557 * 1.5% Low Multiplication Error « Military Avionics
- Four Quadrant * 5uA Input Bias Currents « Missile Guidance Systems
Current Output * -60dB Y Input Feedthrough @ 5MHz * Video Mixers
Analog * 100MHz Wide X and Y Channel Bandwidth « Sonar AGC Processors
Multiplier » Radar Signal Conditioni
» Voltage Controlled Amplifier
* Vector Generator
HA-2839 * Very H'?h Slew Rate Wideband Op AmR/ « Medical Diagnostic Equipment
*HA-2840 * 600 MHz Gain Bandwidth Product, 625 V/us Slew Rate * RF Processors and Amplifiers
-Op Amp * 10 MHz Full Power Bandwidth « High Speed Data Acq., Comm.
« Differential Phase/Gain of 0.03°/0.03% Systems
* Low St‘.’)ply Current (13 mA max.), Low Offset Voltage * Industrial/Medical Imagin
0.6 mV) - Radar/Sonar, Guidance Systems
* Pin Compatible with Existing HA-2539/40 « Instrumentation, Test Equipment
* Lower Cost-Improved Versions of the AD840 and EL2039/40 * Puise Amplifiers, RF Oscillators
* Harris is Only Supplier Offering SOIC Option (2840)
*HA-2841 . Uni:x Gain Stable Wideband Video Op Amp « Broadcast Video Sync
-Op Amp *» 54 MHz Unity Gain Bandwidth Separators, Video Routers and
* 240 V/us Slew Rate, Fast Rise Time of 3 ns Switchers, Video/Cable Drivers
« Differential Phase/Gain of 0.03°/0.03% * RF Processors and Amplifiers
* Low Supply Current of 11mA max. « High Speed Data Acq., Comm.
« Pin Compatible with Existing HA-2541 Systems
* Lower Cost, Improved Version of the AD841 and EL2041 . gig'l:dii:t{equency Signal
onditioning
* Industrial/Medical Imaging
« Radar/Sonar, Guidance Systems
* Instrumentation
* Pulse Amplifiers
*HA-2842 » Wideband High Output Current Video Op Amp « Broadcast Video - Sync
-Op Amp * 80 MHz Gain Bandwidth Product Separators, Video Routers and
* 375 V/us Slew Rate, 100 mA Output Current Switchers, Video/Cable Drivers
- Differential Phase/Gain of 0.03°/0.03% * RF Processors and Amplifiers
» Fast Rise Time of 3 ns « High Speed Data Acquisition
* Low Supply Current of 15 mA max. Communication Systems
* Pin Compatible with Existing HA-2542 » High Frequency Signal
* Lower Cost, Improved Version of the AD842 Conditioning
* Industrial/Medical Imaghg
« Radar/Sonar, Guidance Systems
* Instrumentation
« Pulse Amplifiers




New Product Information

Harris Part
Number

Product Features & Benefits

Target
Market/Applications

Analog Signal Processing Cont'd, - . . ..

*HA-2850 « High Speed Low Power Op Amp « Medical Diagnostic Equipment
-Op Amp * 470 MHz Gain Bandwidth Product, 340 V/us Slew Rate * RF Processors and Amplifiers
* 5.4 MHz Full Power Bandwidth » High Speed Data Acquisition,
« Differential Phase/Gain of 0.03°/0.03% Communication Systems
* Low Supply Current of 8 mA max., Low Offset Voltage of » Industrial/Medical Imagi
0.6 mvV * Radar/Sonar, Guidance Systems
* Pin Compatible with Existing HA-2540/2840 « Instrumentation, Test Equipment
» Lower Cost, Lower Power Version of the AD840 and EL2040 » Pulse Amplifiers, RF Oscillators
« Harris is only Supplier Offering SOIC
HA-5020 * 100 MHz Unity Gain Bandwidth Current Feedback Amplifier « Broadcast Video - Video Keyers,
- Amplifier, « Differential Gain/Phase of 0.02%/0.03°, Gain Flatness Sync Separators, Video Mixers,
Current of 0.1dB Video Routers/Switchers, and
Feedback = 31.5 mA Output Current, 800 V/us Slew Rate Special Effects
« Provides a Disable Pin to Allow for Multi-Channel Designs. « Video/Cable Drivers
Eliminates the Need for a Multiplexer and Lowers Power « Industrial/Medical Imaging
Consumption * RGB Imaging - Frame Grabbers
« Low Input Voltage Noise of 4.5 nV/ [Hz - Important for and Multi-Media
Medical Imaging Applications » Radar and Guidance Systems
» Wide Supply Voltage Range -+ 5V to = 15V * Heads-Up Displays .
* Low Sl@ply Current - 10 mA max. * High Speed Communication and
« Lower Cost, Improved Version of the EL2020 (Pin Compatible) Data Acquisition Systems
HFA-0003/L « User Programmable I-:_ysteresis (HFA-0003L) - Automated Test Equipment
- Ultra High * 2.0 ns Prop. Delay (HFA-0003)  Communications Systems
Speed +21ns Pro_P. Delay, 900 ps min. Pulse Width (HFA-0003L) « High Speed Data Acquisition
Precision « 270 MHz Tracking Bandwidth Systems .
Comparator - 1mV Offset Voltage, 4uV/C Drift, 5uA Bias Current » Fiber Optic Receivers
* 70 dB Large Signal Voltage Gain « High Speed Instrumentation
* 30 mA Output Current (min.) * Guidance Systems
+ HFA-0003L is a Pin Compatible Improved Version of the » Peak/Signal Detectors
AD96685, MAX9685, and SP9685 * Line Receivers
» HFA-0003 is a Pin Compatible Improved Version of the * Trigger Circuits
MAX9690 and SP9680 * Limiters
HFA1100/20/30 « Harris' Proprietary Complementary Bipolar UHF Process * Video Switching and Routing
-Uitra High - Full Gharactorization of RF Parameters - Puise and Video Amplifiers
Speed Current » 850MHz -3dB Bandwidth » Wideband Amplifiers
Feedback + 2500V/uS Very Fast Slew Rate * RF/IF Signal Processing
* 11ns Fast Settling Time (0.1%) * Flash Driver
» 60mA High Output Current » Medical Imaging Systems
* User Programmable Output Voltage Clamp (HFA1130)
» <1ns Overload Recovery (HFA1130)
HFA1110 = Harris’ Proprietary Complementary Bipolar UHF Process * Video Switching and Routing
- Ultra High -~ 700Mnz Wle 308 Bancwidth Y P - RFAIF Processors
Speed Closed - 2500V/uS Very Fast Slew Rate . Drivitg Flash A/D Converters
Loop Buffer « 7ns Fast Settling Time (0.2%) » High-Speed Communications
Amplifier * 60mA High Output Current » Impedance Transformation
* 0.99V/V Excellent Gain Accurac( * Line Driving
* User Programmable for Closed-Loop Gains of +1, -1 * Radar Systems
or +2 without use of External Resistors
HFA5250 « Harris’ Pr&arietary Complementary Bipolar UHF Process » IC Tester Pin Electronics
- Ultra High « Provides Variable Amplitude Digital Pulses « Pattern Generators
Speed * +7V to -2V Wide Output Range * Pulse Generators
Monolithic » 350MHz High Digital Data Rate » Emulators/Development SYstems
Pin Driver « Built-In Test Equipment (BITE)

* 2V/ins Verg ast Slew Rate
* Precise 50 ohm Output Impedance

-t
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New Product Information

Harris Part Target
Number Product Features & Benefits Market/Applications
. ) , AR BRI NI S A A e B e
Intelligent Power.- .. ° R L R I TS @;.i‘aﬁ?“"ﬁﬁlwé) G % v
HIP2500 *» Optimized to Drive MOS Gated Power Devices in « High Frequency Switch-Mode
- Intelligent Half-Bridge Topologies Power Sur‘ply : _
Power Half- * 500 Volt Maximum Rating, HVIC Process « Induction Heating and Welding
Bridge 500 « Ability to Interface and Drive N-Channel Power Devices « Switch Mode Amplifiers
VDC Driver * Floating Bootstrap Power Supply for Upper Rail Drive * AC and DC Motor Drives
» 100kHz Operation * Electronic Lamp Ballasts
* Peak Drive up to 2.0 Amps « Battery Chargers
« UPS Inverters
ICL7644, * Low Start-Up Voltage 0.9V « Battery Powered Applications
ICL7645, = Shut Down eawl?egSuA (ng?epsz:ent) . Singel;yCell Instruments
ICL7646, » Low Battery Indication « Solar Powered Devices
ICL7647 « Standby Current 80uA (typ) * Radio Controlled Receivers
- Step-up * Variety of Parts Meet Designers Needs « Portable Instruments .
Converter, * 4-20 mA Loop Powered Devices
Low Voltage « Battery Back-Up
SP720 « An Array of SCR/Diode Bipolar Structures for ESD and Over « Microprocessor/Logic Input
- Overvoltage Voltage Protection Protection .
Protection « 2 Protection SCR Devices per Input « Data Bus Protection .
Array « An Array of 14 Diode Pairs « Analog Device Input Protection
« 1A Current Capability * Voltage Clamp
* Low "On" Resistance
* +5V to +30V Sup%Iy Range
« Designed to Provide Over Voltage Protection
* Fast Switching-6ns Risetime
HRP2540 « High Forward Current, High Reverse Energy Controlled « Altemator Rectification
Avalanche Power Rectifier « Accessory Load Dump Protector
* Low Forward Voltage Drop (1.1V Max. at 100A) ) « High Current Forward Voltage
« Controlled Maximum Avalanche Voltage (40V Max. at 40A) Clamp
Data Conversion L R L
HI-5700 » For High Speed Converter Applications Where Wide « Video Digitizing
8 Bit, 20MSPS Bandwidth and Low Power are Essential « Radar Systems
- Flash A/D - 50 Nanosecond Conversion * Medical maggng
Converter - 18 MHz Full Power input Bandwidth * High Speed Data Acquisition
- Single +5V Supply Voltage
HI-5701 » For High Speed Converter Applications Where Wide « Imaging Controllers, Video
6 Bit, 30OMSPS Bandwidth, Low Noise and Low Power are Essential Digitizing
- Flash A/D = 30 MSPS with No Missing Codes Over Temp. » Radar Systems
Converter * 20 MHz Input Bandwidth  Communications Systems
= 0.5 LSB Linearity Max at 20 MSPS « Frame Grabbers
. Single +5V Supply Voltage * Hand Scanners, FAX
* 0-5V Input Range Rail to Rail * High Speed Data Acquisition
Systems
HI5812 . zo&sac Conversion * Remote Low Power Data
- 12 Bit Sampling . SPS Throughput uisition
A/D with Track « Single +5V Supply . Dg Audio
& Hold * 25mW Max. Power Dissipation * DSP Modems
» Lowest Cost 12 Bit with Track & Hold
HI-7153 » Reduced External Components (and Cost) Through On-Chip « Industrial Process Control
- 10 Bit In\e%ration indudinsg: - Measure: Temperature,
Sampling A/D - 8 Channel CMOS Multiplexer Pressure, Flow, Vibration,
Converter with - Track and Hold Amplifier Sonic, etc.
8 Channel MUX — Buffers For Signal and Reference Inputs * Instrumentation
and Track & » 5 Microsecond A/D Conversion - Automatic Test E&uipment
Hold Amplifier » Digitizes Inputs to 80KHz, 200,000 Times a Second - System Monitors/Analyzers
. ;ép ntrolled Data Acquisition
ystems




New Product Information

Harris Part

Product Features & Benefits

Target
Market/Applications

Number
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Com I%le
A/D Converter

* New Product for the High Precision A/D Market
- Resolve Input Chanqes as Small as 1 Part in 200,000
- Desaned r Single Input of Multiplexed Systems
» Easy Microprocessor Interface
- Parallel and Serial Interface Modes
- Four Common Baud Rates

« Industrial Process Control,
Weighing Systems, Process
Control and Monitoring,
Part/item Counting

« Precision Instrumentation
Scientific Measurement and
Monitors, Laboratory Instruments

« 25.6, 33MHz Versions

« Configurable for 1-D and 2-D Operation
* Programmable Output Delay

« 85-Pin PGA, 84-Pin PLCC

“Digital Signal Processing” .~ T T ,
HSP43168 » Two Independent 8-Tap FIR Filters Configurable as a » Quadrature Filtering
- Dual FIR Single 16-Tap FIR . « Correlation
Filter * 33MHz, 45MHz Versions « Image Processing
» On-Board Storage For 32 Programmable Coefficient Sets » Complex Filteri
* Up to: 256 FIR Taps, 16 x 16 2-D Kernels, or 10 x 20 Bit » Polyphase Filtering
Data and Coefficients « Adaptive Filtering
« 10 Bit Data & Coefficients
* Programmable Decimation to 16
« 85-Pin PGA, 84-Pin PLCC Packages
HSP43220 « Chosen "Best of 90" by Electronic Design Magazine = Communication - Digital
- Decimating » World's Most Accurate Digital Filter Receivers, Channelized
Digital Filter « Provides Decimation to 16,384 Receivers, Satellite Ground
« Equivalent to 512,000 Taps Stations, Sample Rate
Conversion
« Instrumentation - Spectrum
Analyzers, Digital Oscilloscopes,
Simulators, High Speed Dig. Test
HSP45102 « 32-Bit Frequency Control » Direct Digital Synthesis
- 12-Bit » 12-Bit Sine Output « Modulation-QPSK and FSK
Numerically « 33MHz, 40MHz Versions Modem
Controlled « Binary FSK Modulation
Oscillator » Quadrature Phase Modulation
« Serial Frequency Load
HSP45106 = 16 Bit NCO Communications/Instrumentations
- Numerically « High Precision 0.01 Hz Tuning, 90 Decibels Dynamic Range « Digital Radio
Controlled » Parallel or Serial Outputs « Frequency Hop Radio
Osclllator « Standard Microprocessor Interface * Modem
« Fast Frequency Switching « Modulation
« Direct Digital Synthesis
HSP45116 = Chosen "Best of 90" by Electronic Design Magazine « AM Transmitters
-NCOM « Performs Most Popular Modulation Techniques such as AM, * QAM Modem (Modulator Side)
FM, FSK, and PS « Digital Receivers
« Performs Complex Down Conversion
HSP45240 « Configurable as one 24-Bit or two 12-Bit Sequencer(s « Data Acquisition/ID
- Address » 24 x 24 Bit Crosspoint Switch Allows Addressing Used in = Machine Vision Part Sorting
Sequencer FFT’s, 1D and 20D Filtering, and Matrix Math Ops « Optical Recognition
« Device has a Microprocessor Interface, Ability to Vary the Start |  Special Effects Video
Address, Block Size, Number of Address Blocks Selected, « High End Modems
Step Size Within a Block, and Step Size Between Address * Telemetry and Guidance
Blocks * Medical Imaging
« The Sequencer Can Generate Addresses at Rates Faster * Test and Measurement
Than is Currently Possible with Digital Signal Processors (i.e.
Texas Instruments’ TMS320)
HSP45256 « Correlates 8-Bit Input Data with an 8-Bit Reference Input » Radar/Sonar
- Bina « Recorifigurable 256 Stage Binary Correlator « Spread Spectrum
Correlator « 1-Bit Reference x 1, 2, 4, or 8-Bit Data Communications

« Pattern/Character Recognition
« Error Correction Coding
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New Product Information

Harris Part
Number

Product Features & Benefits

Target
Market/Applications

- Digital Signal Processing Cont'd.

N

HSP48410

» 1024 x 24 Bit Delay Memory

« Histogramming Equalization

- Histogrammer/ = 10 Bit Pixel Data « Image and Signal Analysis
Accumulating * 4Kx4K Frame Sizes « Image Enhancement
Buffer = Asynchronous Flash Clear Pin X i * RGB Video Delay Line

» Generates and Stores Cumulative Distribution Function
« Available in 84 Pin PGA and PLCC Packages
» DC to 40MHz Clock Rate
HSP48901 » Two On-Chip Coefficient Storage Banks « Robotics - Video Filters

-3 x 3 Image
Filter

* Monolithic solution for 3X3 Kernels
» Can Be configured as a 9-Tap Fir Filter

« Medical - Vision Systems
* Video - Medical Imaging and
Machine Vision

HSP48908
- 2D Convolver

. On:ghip Row Buffers Eliminate Need For External Memory
= On-Chip ALU for Image Preprocessing

» Two Chip Coefficient Storage Banks . .

« Cascadable for Larger Kernels without Additional Logic

 Medical Imaging - Ultrasound,
Image Enhancement

» Robotics - Machine Vision

« Video - Video Filters, Special
Effects Video, Broadcast Video,
Accelerator Boards

* Military - Target Acquisition,
Surveillance Systems .

« Industrial - Automatic Inspection,
Template Matching, Feature
Extraction

HSP9501JC

» Monolithic Row Buffer

« Image Processing

- Programmable » Convenient to Use « Video Processing
Data Buffer * Programmable Length
* Recirculate Mode
Rad Hard ,
HS-26C31RH * EIA RS-422 Compatible Outputs « Radiation Environments
- Radiation - Digital Data Transmission Over Balanced Lines
Hardened CMOS | - Meets the Requirements of EIA Standard RS-422
Quad » Radiation Hardened CMOS
Differential * TTL/CMOS Compatible Inputs
Line Driver . ngh Iraredance Outputs when Disabled or Powered Down
* 2.75mW Standby (Max) Low Power Dissipation
HS-26C32RH * EIA RS-422 Compatible Inputs . » Radiation Environments
- Radiation « Digital Data Transmission Over Balanced Lines
Hardened CMOS | - Meets the Re%uurements of EIA Standard RS-422
Quad « Radiation Hardened CMOS
Differential » CMOS/TTL Compatible Outputs

Line Receiver

* High Impedance Inputs when VDD=OV
» 110mW Standby (Max) Low Power Dissipation

HS-65647RH » 1.2 Micron Radiation Hardened SOS CMOS * Radiation Environments
- Radiation * Latch-Up Free
Hardened * 10mA (Max) Low Standby Supply Current
8K x 8 SOS * 100mA M(2M z) Low Operating Supp!ly Current
g’\nas Static * 50ns (Max) 35ns (Typ) Fast Access Time
Rectifiers
RUR15XXX * Low Cost Packagin: « Flywheel/Clamping Diodes
RURD15XXX * New Single Le:é’edg Packaging . Smch Mode F%wgr Supplies
RURDG15XXX, « High Current - Power Switching Applications
RUR30XXX . ngh Voltaga
RURD30XXX » Ulfra Fast Reverse Recovery
RURDG30XXX, + Soft Recovery
RURU50XX,
RURG50XX,
RURUB0XX
- Rectifiers
Transient Protection .
VX.5MLA1206A23 | « Space and Size Reduction » Computer Transient Protection
VXXMLA1206A23 | - Egsae of Assemb . Autoglqtive Transient Protection
VXXMLA1210A23 | - Designed for Protection « 5V Logic Over Voltage Protection
- Multi-Layer - Peak Current Capability « Telecom Over Voltage Protection

Varistors

Designed for High St:'teyss Environment

Designed for Reliabil

» Power Supplies Voltage Protection
» Microprocessor Systems Transient
Protection

1-6
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Amplifiers

Feature Products

e

Wide Bandwidth Op Amps

* Galn Bandwidth Product (typical) up to 1000 MHz,
* 3dB Bandwidths to 870 MHz

- Fre g
s sl

High Slew Rate Op Amps
. 2500V
(%c A.',"fg \r)vlth slew rate up to 2500V/us

. Amps with slew rate up to 600 V/|
(3gc - cp 15V) P ne

‘| Precision Op Amps

& « Offset voltage starting as low as 0.005 millivolts
s = Offset & bias current starting as low as 0.005
E nano amps and 0.01 nano amps respectively

Low Power Op Amps

« Supply current as low as 17 micro amps
« Operation voltage starting as low as 2.0V

Single Supply Op Amps
s * Low pow:
« Ralil-to-rail output drive

9
]

Low Bias Current Op Amps
« Bias current starting at 1 pico amp

High Voltage Op Amps

« Supply range + 10V to = 40 volts
= Output voltage range + 35 volts

General Purpose Op Amps
=Low Cost, good performance

Current Feedback Amplifiers

« Better accuracy and lower distortion than span
loop butfers

» Bandwidth and rise time are nearly independent of
closed loop gains

« Significant improvement in speed power product vs
Op amps

Multi-Channel Addressable Amplifiers

= 2 digital control lines; select 1 of 4 amplifiers to be on at a time
« Applications include: Signal Selection/ Multiplex
and Variable Gain Stages

Current Buffer/Driver Amplifiers

» Koy features: High slew rate of 2500V/us, -3dB Bandwidths to 700 MHz
* High output current up to 200 mA
* Wide supply range : 5V to « 16V

Differential Amplifiers

* Balanced differential amplifier configuration with
controlled constant current source
* RF, IF and video frequency capability




Amplifiers

Ordering information

HFA HA
HARRIS PRODUCT CODE EXAMPLE HARRIS PRODUCT CODE EXAMPLE
H -1100-1- B H A 7 - 5147 - §
PREFIX: j PREFIX:
H: Hamis pAm' NUMBER H: Harris l PART NUMBER
Y: FAMILY:
PACKAGE: y
FA: Ultra-High Speed Analog B: Small Outline, SOIC A: Analog TEMPERATURE:
: Cprn. IDIDP 2: 'ﬁi'g 1 ¢;zs'c
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Feature Products

HFA1100/1120/1130 - World’s Fastest Amplifiers

These amplifiers are the fastest available. The HFA-1130 offers a user-defined output clamping level
making it ideal for high speed video (HDTV) and imaging applications.

Features:
* Unity Gain Bandwidth 850 MHz
« High Slew Rate 2500 V/us
* Gain Flatness to 100 MHz - 0.1 dB
* Fast Settling Time 11 ns .1%

HFA0001 - Wideband Voltage Feedback
Bipolar op amps combining high speed with fast setting.

Features:
» High Slew Rate 2500V/us
* High Output Current 60 mA

HFA0002 - Low Noise Wideband

Enhanced pin compatible version of the OPA621 at a lower cost.

Features:
* Input Voltage Noise 2.7nV//Hz
« Gain Bandwidth Product 1 GHz

HA-5020 - 100 MHz Current Feedback Video

Enhanced pin compatible version of the EL2020 at a lower cost. Replaces the EL2030 in most applications.

Features:
« Unity Gain Bandwidth 100 MHz
« Differential Gain <0.02%
« Differential Phase <0.03 deg.
* Slew Rate 800 V/us
* Gain Flatness 0.1 dB
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Feature Products

HA2839/40 - Very High Slew Rate Wideband

Low Fpower version of the HA-2539/40. Enhanced replacement for the AD840 at a lower cost. Available in CDIP,
PDIP, and SOIC packages.

Features:
« High Slew Rate 625 V/us
* Wide Gain Bandwidth 600 MHz
« Differential Gain/Phase 0.03%/0.03 deg.
« Low Offset Voltage 0.6mV

HA-2850 - Low Power High Slew Rate Wideband
Low power enhanced replacement for AD840 and EL2040. Available in CDIP, PDIP, and SOIC packages.

Features:
» Low Supply Current 7.5 mA
* High Slew Rate 340 V/us
* Wide Gain Bandwidth 470 MHz
» Differential Gain/Phase 0.04%/0.04 deg.
* Low Offset Voltage 0.6 mV

HA-2842 - Wideband High Output Current Video

Low power version of the HA-2542 and an enhanced replacement for the AD842 at a lower cost. Available in
PDIP and SOIC packages.

Features:
« High Slew Rate 375 V/us
+ Gain Bandwidth Product 80 MHz
* High Output Current +/-100 mA
« Differential Gain/Phase 0.02%/0.03 deg.
* Low Offset Voltage 1 mV

HA-2841 - Unity Gain Stable Wideband Video

Low gower version of the HA-2541. Enhanced replacement for the AD841 at a lower cost. Available in PDIP
and SOIC packages.

Features:
« High Slew Rate 240 V/us
* Unity Gain Bandwidth 54 MHz
* Low Offset Voltage xx mV
« Differential Phase/Gain 0.03%/0.03 deg.
* Low Distortion >83 dB
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Feature Products

CA3256 - Video Multiplexer and Amplifier

The CA3256 has five channels of CMOS multiplex switching for general purpose video-signal control.

Features:
* 5 Multiplex Video Channels
1 Independent Channel
4 Channels with Enable
« 4 LED Channel Indicator Outputs
« Unity Gain Bandwidth 25 MHz
« Programmable Video Amplifier Gain
« High Signal Drive Capability

HA-2444 - Selectable 4 Channel Video Op Amp

Replaces a quad video op amp and a four channel wideband multiplexer. Digital channel selection includes
a high Z output state for additional multiplexing.

Features:

* Unity Gain Bandwidth 45 MHz

« Differential Gain 0.03 dB

« Differential Phase 0.03 deg.

« Gain Flatness to 10 MHz - 0.1 dB
* Low Crosstalk Rejection >60 dB
* Fast Channel Selection 60 nx
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Wideband Operational Amplifiers

Min/Max Limits @ +25°C, Unless Otherwise Specified

GBWP %ﬁvé A(XBO)I(- MINIMUM | OFFSET BIAS SUPPLY
(typ) FPBW (typ) AzoL | STABLE | VOLTAGE| CURRENT( CMRR PSRR [CURRENT
DEVICE (MH2) (MH2) (Vus) (VimA)* GAIN (mV) (nA) dB) dB) (mA)
S}fé‘&é{.z‘l A }:':{-;f‘-fl_gx :3_% sl LUl aa N < L fwrsy ! ,’*7': ,Ei\‘-ﬁfc:;fi(gi(."g?f‘;: ;:i\‘
HFA-0002 1000 4.50 250 98 10 0.7 700 105 90 15.0
HFA-1100/20/30 850 200.0 2500 1 2.0 12000 46 50 21.0
HA-2539 600 8.70 600 80 10 10.0 20000 60 60 25.0
HA-2839 500 10.0 625 86 10 2.0 14500 75 75 15
HA-2840 500 10.0 625 86 10 2.0 14500 75 75 15
HA-2850 400 54 340 86 10 2.0 14500 75 75 7.5
HA-2540 400 5.50 400 80 10 10.0 20000 60 60 25.0
HFA-0001 350 53.00 1000 43 1 15.0 50000 45 35 75.0
HFA-0005 300 22.00 420 43 1 15.0 50000 45 40 40.0
CA3450 170 6.56 330 60 1 15.0 350 50 60 35.0
HA-2548 150 1.91 120 114 5 0.9 50 80 86 18.0
HA-5190/5 150 5.00 200 83 5 5.0 15000 74 70 28.0
HA-5147 140 0.45 35 117 10 0.1 80 100 96 3.5
HA-5147A 120 0.45 35 120 10 0.03 40 114 100 3.5
HA-5004 100 100 1200 100 1 5.0 5000 58 50 16
HA-5020 100 9.6 800 3500 1 8.0 8000 60 65 10
HA-2620 100 0.40 35 100 5 4.0 15 80 80 3.7
HA-2622/5 100 0.32 35 98 5 5.0 25 74 74 4.0
HA-5101 100 0.10 10 120 1 3.0 200 80 80 6.0
HA-5160 100 1.60 120 97 10 3.0 0.05 74 74 8.0
HA-5162 100 1.10 70 90 10 15.0 0.065 70 70 8.0
HA-5221 100 0.24 25 106 1 0.75 80 86 86 8.0
HA-2842 80 6.0 375 94 2 3.0 10000 85 70 14
HA-2841 50 4.0 250 90 1 3.0 10000 80 70 1"
DUAL
HA-5222 100.0 0.24 25 106 1 0.8 80.0 86 86 8.0
HA-5102 60.0 0.02 3 100 1 2.0 200.0 86 86 5.0
HA-5112 60.0 0.19 20 100 10 2.0 200.0 86 86 5.0
CA3280 9.0 1.99 125 94 1 3.0 5000.0 80 86 4.8
CA3280A 9.0 1.99 125 94 1 0.5 5000.0 94 94 48
CA3240 45 0.14 9 86 1 15.0 0.05 70 76 12.0
CA3240A 4.5 0.14 9 86 1 5.0 0.04 70 76 12.0
CA3260 4.0 0.16 10 94 1 15.0 0.05 70 70 15.5
CA3260A 4.0 0.16 10 94 1 5.0 0.03 80 76 15.5
CA5260 3.0 0.10 5 80 1 15.0 0.02 70 70 2.0
CA5260A 3.0 0.10 5 83 1 4.0 0.02 80 75 2.0
QUAD
HA-5104 60.0 0.02 3.0 100 1 25 200.0 86 86 6.5
HA-5114 60.0 0.19 20.0 100 10 25 200.0 °86 86 6.5
HA-2444 45.0 5.1 160 K4 1 7.0 15000 70 65 25
HA-2400/4 40.0 0.20 30.0 94 1 9.0 200.0 80 74 6.0
HA-2405 40.0 0.20 30.0 94 1 9.0 250.0 74 74 6.0
HA-2406 30.0 0.24 20.0 92 1 10.0 250.0 74 74 7.0
CA5470 14.0 0.01 5.0 80 1 22.0 0.01 55 60 10.0
HA-5134A 4.0 0.02 0.8 128 1 0.1 25.0 115 110 8.0

*AzoL applies to cument feedback amplifiers only (HA-5004, HA-5020)
NOTE: Bold type designates a new product from Harris.
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High Slew Rate Operational Amplifiers

Min/Max Limits @ +25°C, Unless Otherwise Specified

SLEW AvoL
RATE | GBWP @By |MINIMUM| OFFSET | BIAS SUPPLY
(typ) (typ) FPBW | AzoL | STABLE | VOLTAGE| CURRENT| CMRR | PSRR |CURRENT

DEVICE (Vips) (MH2) (MHz) | (vimA) | GAIN (mV) (nA) (dB) (dB) (mA)

NLE LE A ;
HFA-1100/20/30 | 2500 850 200 1
HA-5004 1200 100 100 100 1 )
HFA-0001 1000 350 45 43 1 15.0 50000 45 35 75.0
HA-5020 800 100 9.6 3500 1 8.0 8000 60 64 10
HA-2839 625 500 10.0 86 10 2.0 14500 75 75 15
HA-2840 625 500 10.0 86 10 2.0 14500 75 75 15
HA-2539 600 600 8.7 80 10 10.0 20000 60 60 25.0
HFA-0005 420 300 22,0 43 1 15.0 50000 45 40 40.0
HA-2540 400 400 55 80 10 10.0 20000 60 60 25.0
HA-2842 375 80 6.0 94 2 3.0 10000 85 70 14
HA-2542 350 70 47 80 2 10.0 35000 70 70 35.0
HA-2850 340 400 5.4 86 10 2.0 14500 75 75 75
CA3450 330 170 6.6 60 1 15.0 350 50 60 35.0
HA-2841 250 50 4.0 90 1 3.0 10000 80 70 1
HA-2541 250 40 3.0 80 1 2.0 25000 70 70 40.0
HFA-0002 250 1000 45 98 10 0.7 700 105 90 15.0
HA-5190 200 150 5.0 83 5 5.0 15000 74 70 28.0
HA-5195 200 150 5.0 83 5 5.0 15000 74 70 28.0
HA-2529 150 20 2.1 80 3 5.0 200 80 80 6.0
HA-2544 150 50 3.2 71 1 15.0 15000 75 70 12,0
HA-2520 120 20 1.5 80 3 8.0 200 80 80 6.0
HA-2522/5 120 20 12 78 3 10.0 250 74 74 6.0
HA-2548 120 150 1.91 114 5 0.9 50 80 86 18.0
HA-5160 120 100 1.600 97 10 3 0.05 74 74 8
HA-5221 25 100 0.24 106 1 0.75 80 86 86 4
CA3280 125 1.99 94 1 3.0 5000 80 86 48
CA3280A 125 : 1.99 94 1 0.5 5000 94 94 48
HA-5222 25 100 0.24 106 1 0.75 80 86 86 8.0
HA-5112 20 60 0.19 100 10 2.0 200 86 86 5.0
CA3260 10 40 0.16 94 1 15.0 0.05 70 70 15.5
CA3260A 10 4.0 0.16 94 1 5.0 0.03 80 76 15.5
CA3240 9.0 45 0.14 86 1 15.0 0.05 70 76 12.0
CA3240A 9.0 45 0.14 86 1 5.0 0.04 70 76 12.0
CA5260A 5.0 3.0 0.10 83 1 4.0 0.015 80 75 2.0

160 45 5.1 71 1 7.0 15000 70 65 25

HA-2400 30 40 0.20 94 1 9.0 200 80 74 6
HA-2404 30 40 0.20 94 1 9.0 200 80 74 6
HA-2405 30 40 0.20 94 1 9.0 250 74 74 6
HA-2406 20 30 0.24 92 1 10.0 250 74 74 7
HA-5114 20 60 0.191 100 10 25 200 86 86 6.5
CA5470 5.0 14 0.01 80 1 22,0 0.01 55 60 10

* AzoL applies to current feedback amplifiers only (HA-5004, HA-5020)
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Precision Operational Amplifiers
Min/Max Limits @ +25°C, Unless Otherwise Specified

V|
OFFSET DRIIIO-'I' BIAS | OFFSET SLEW SUPPLY
VOLTAGE (typ) |CURRENT|CURRENT| CMRR PSRR GBWP RATE AyoL |CURRENT
DEVICE mv) | Wre) | (nA) (nA) (@B) (@B) (MHz) | (Vius) | (dB) (mA)
SlNGLE :":\,"’i”‘ﬁ, ';_; . -.,H . . >‘ \‘\: \\N‘;,".- p‘_.\‘.‘ ] RS .

ICL7650S 0.005 0.02 0.01 0.005 120 120 2.0 25 135 3.0
HA-5127A 0.025 0.20 40.0 35.0 114 86 8.5 10.0 120 3.5
HA-5130 0.025 0.40 2.0 2.0 110 100 25 0.8 120 13
HA-5137A 0.025 0.20 40.0 35.0 114 100 63.0 20.0 120 3.5
HA-5147A 0.025 0.20 40.0 35.0 114 100 120.0 35.0 120 3.5
HA-5177A 0.025 0.10 2.0 2.0 120 110 2.0 0.8 134 17
HA-5177 0.060 0.20 6.0 6.0 10 110 1.4 0.8 126 17
HA-5135 0.075 0.40 4.0 4.0 106 94 25 0.8 120 17
HA-5137 0.100 0.40 80.0 75.0 100 96 63.0 20.0 117 3.5
HA-5147 0.100 0.40 80.0 75.0 100 96 140.0 35.0 117 3.5
CA3193A 0.200 1.00 20.0 5.0 110 100 1.2 0.25 110 35
HA-5221 0.30 0.5 80 15 95 100 100 25 128 8
HA-2548 0.30 4.0 5 5 90 95 150 120 130 12
HA-5170 0.300 2.0 0.01 0.03 85 85 8.0
"DUAL . "’ ' 8 ;
HA-5232 0.500 5.0 10 10 100 100 0.5 0.15 108 1.45
HA-5222 0.75 0.5 80 50 86 86 100.0 25.0 108 8.00
CA158A 2.0 7.0 50 10 70 65 1.0 0.5 94 1.20
HA-5102 2.0 3.0 200 75 86 86 60.0 3.0 100 5.00
HA-5112 2.0 3.0 200 75 86 86 60.0 20.0 100 5.00
ICL7621 2.0 10.0 0.05 0.03 76 80 1.4
CA3280 3.0 5.0 5000 700 80 86 9.0
CA258A 3.0 7.0 80 15 70 65 1.0
CA358A 3.0 7.0 100 30 65 65 1.0
JQUADSL S \ - R {
HA-5134A 0.1 0.3 25.0 25.0 115 110 4.0 0.75 123 8.00
HA-5234A 0.2 5.0 10 10 100 100 0.5 0.15 120 29
HA-5234 0.750 5.0 10 10 100 100 0.5 0.15 108 29
HA-5114 25 3.0 200.0 75.0 86 86 60.0 20.0 100 6.50
HA-5104 25 3.0 200.0 75.0 86 86 60.0 3.0 100 6.50
HA-5144 6.0 3.0 100.0 10.0 77 77 0.4 0.8 86 0.15
CA224 7.0 7.0 250.0 50.0 65 65 1.0 0.5 88 2.00
CA324 7.0 7.0 250.0 50.0 65 65 1.0 0.5 86 2.00




Low Power Operational Amplifiers
Min/Max Limits @ +25°C, Unless Otherwise Specified

CA3440
CA3440A
CA3078A
ICL7611A
ICL7612A
CA5130
CA5130A
CA5160
CA5160A
CA3078
CA3094
CA3094A
CA3094B

ICL7621A
CA158A
CA258A
CA2904
CA258
CA358
CA158
CA3S58A
HA-5232
CA124
CA5260

ICL7642
HA-5144
CA224
CA324
ICL7641
HA-5234

SUPPLY
CURRENT
(mA)

0.017
0.02
0.02
0.02
0.10
0.10
0.10
0.10
0.13
0.40

0.40

GBWP

2

OFFSET
VOLTAGE
SWING

3.0 15.0
51 12.0
4.9 8.0
4.9 8.0
25 4.0
25 4.0
25 4.0
25 4.0
5.1 12.0
14.9 100.0
14.9 100.0
14.9 100.0

BIAS
CURRENT

0.040
12.0
0.05
0.05

0.015

0.010

0.015

0.010

170.0

5000.0
5000.0
5000.0

PSRR

42 49 8.0 2.0 0.05
0.5 1.0 13.0 13.0 20.0 2.0 50.0 65
0.5 1.0 13.0 13.0 20.0 3.0 80.0 65
0.5 1.0 13.0 13.0 20.0 70 250.0 50
0.5 1.0 13.0 13.0 20.0 5.0 150.0 65
0.5 1.0 13.0 13.0 20.0 7.0 250.0 65
0.5 1.0 130 13.0 20.0 5.0 150.0 65
0.5 1.0 13.0 13.0 20.0 3.0 100.0 65
0.15 05 12 12 20 0.500 10 100
0.5 1.0 13.0 26.0 10.0 5.0 150.0 65
5.0 3.0 25 3.0 1.75 15.0 0.015 70
0.02 0.04 4.2 4.5 8.0 10.0 0.05 80
0.8 0.4 10.0 10.0 4.5 6.0 100.0 77
0.5 1.0 13.0 13.0 10.0 7.0 250.0 65
0.5 1.0 13.0 13.0 10.0 7.0 250.0 65
16 1.4 42 45 8.0 100 | 005 80
0.15 0.5 12 12 20 0.750 10 100
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Single-Supply Operational Amplifiers

Min/Max Limits @ +25°C, Unless Otherwise Specified

LAR
INPUT INPUT GAIN S|GNGAE
SUPPLY | OFFSET DOES BIAS BANDWIDTH | SLEW VOLTAGE OUTPUT
CURRENT|VOLTAGE| INPUT RAIL-TO | CURRENT | PRODUCT RATE GAIN CURRENT
mA mvV INCLUDE nA MHz (Vius) dB mA
DEVICE (MAX) (MAX) |GROUND? (MAX) (TYP) (TYP) (MIN) (MIN)
SNGLE L T T T T TR 1
Fr P j'\g: e SRR By - IR A K
CA3440A 0.017 5 YES NO 0.04 0.063 0.03 80 15
CA3440 0.017 10 YES NO 0.05 0.063 0.03 80 15
ICL7612A 0.02 2 YES YES 0.05 0.04 0.016 86 8
ICL7611A 0.02 2 NO YES 0.05 0.04 0.016 86 8
ICL7612D 0.02 15 YES YES 0.05 0.04 0.016 80 8
ICL7611D 0.02 15 NO YES 0.05 0.04 0.016 80 8
CA5160A 0.1 4 YES YES 0.01 4 10 90 4
CA5130A 0.1 4 YES YES 0.01 4 10 90 4
CA5160 0.1 10 YES YES 0.015 4 10 85 4
CA5130 0.1 10 YES YES 0.015 4 10 85 4
CA3130A 0.3 5 YES YES 0.03 15 10 100 12
CA3130 03 15 YES YES 0.05 15 10 100 12
CA5420A 0.5 5 YES YES 0.001 0.5 0.5 85 1.2
CA5420 0.5 10 YES YES 0.002 0.5 0.5 85 1.2
CA3420A 0.65 5 YES YES 0.005 0.5 0.5 86 26
CA3420 0.65 10 YES YES 0.005 0.5 0.5 80 26
CA3140A 25 5 YES NO 0.04 37 9 86 12
CA3140 25 15 YES NO 0.05
CA3160A 15 5 YES YES 0.03
CA3160 15 15 YES YES 0.05
s DUAL G e et
HA-5142 0.16 6 YES NO 100 . .
ICL7621A 0.25 2 NO YES 0.05 0.5 0.16 86 8
ICL7621D 0.25 15 NO YES 0.05 0.5 0.16 80 8
CA158A 1.2 3 YES NO 100 1 0.5 88 20
CA358 1.2 7 YES NO 250 1 0.5 83 20
CA5260A 2 4 YES YES 0.015 3 5 83 1.75
CA3260A 2 5 YES YES 0.03 4 10 94 12
CA5260 2 15 YES YES 0.015 3 5 80 1.75
CA3260 2 15 YES YES 0.05 4 10 94 12
CA3240A 25 5 YES NO 0.04 3.7
CA3240 25 15 YES NO 0.05 3.7
ICL7642C YES 0.05 0.044
ICL7642E YES 0.05 0.044 0.016 80 8
HA-5144 0.32 6 YES NO 100 0.4 1.5 86 45
CA324 2 7 YES NO 250 1 0.5 86 10
CA124 2 5 YES NO 150 1 05 94 10
ICL7641C 25 10 NO YES 0.05 1.4 1.6 80 8
ICL7641E 25 20 NO YES 0.05 1.4 1.6 80 8
CA5470 10 22 YES NO 0.01 14 5 80 4

2A08



Low Bias Current Operational Amplifiers
Min/Max Limits @ +25°C, Unless Otherwise Specified

SLEW
BIAS | OFFSET | OFFSET CM GBWP RATE CURRENT
CURRENT | CURRENT | VOLTAGE| RANGE | AvoL (typ) (typ) CMRR | PSRR | SUPPLY
DEVICE (nA) (nA) (mv) (dB) (dB) (MHz) (mA)
{517 Pl 3T P st L - A T
i mﬁ‘f O Y b
CA5420A 0.001 0.0005 5.0 37 85 0.5 0.50
CA5420 0.002 | 0.0010 10.0 37 85 0.5 0.50
CA3420 0.005 0.004 10.0 1.0 80 0.5 0.65
CA3420A 0.005 0.004 5.0 1.0 86 0.5 0.65
CA5130A 0.010 0.005 4.0 25 90 4.0 0.10
CA5160A 0.010 0.005 4.0 25 90 4.0 0.10
ICL7650S 0.010 0.005 0.005 35 135 2.0 3.00
CA5130 0.015 0.010 10.0 25 85 4.0 0.10
CA5160 0.015 0.010 10.0 25 85 4.0 0.10
CA3130A 0.030 0.020 5.0 10.0 94 15.0 15.00
DDUAL S O e Je e TS I
CA5260 0.015 0.01 15.0 11.0 80 3.0 5.0 70 70 2.0
CA5260A 0.015 0.01 4.0 25 83 3.0 5.0 80 75 2.0
CA3260A 0.03 0.02 5.0 13.0 94 4.0 10.0 80 76 15.5
CA3240A 0.04 0.02 5.0 13.0 86 45 9.0 70 76 12.0
CA3240 0.05 0.03 15.0 12.0 86 45 9.0 70 76 12.0
CA3260 0.05 0.03 15.0 10.0 94 4.0 10.0 70 70 15.5
ICL7621 0.05 0.03 2.0 12.0 80 1.4 1.6 76 80 25
HA-5232 10.0 10 0.50 12.0 108 0.5 0.15 100 100 1.45
CA158A 50.0 10.0 2.0 13.0 94 1.0 0.5 70 65 1.2
CQUAD Y @ g o wien &L e
CA5470 0.01 0.005 22,0 3.5 80 14.0 5.0 55 60 10.0
ICL7641 0.05 0.03 10.0 4.2 80 1.4 1.60 70 80 25
ICL7642 0.05 0.03 10.0 4.2 80 1.4 1.60 70 80 25
HA-5234 10.0 10 0.750 12 108 0.5 0.15 100 100 2.90
HA-5134A 25.0 25.0 0.1 10.0 123 4.0 0.75 115 110 8.0
High Voltage
PART NUMBER FEATURES APPLICATIONS
HA-2640/5 *SlewRate..................... 1 V/ms * Industrial Control Systems
eBandwidth ..................... 4MHz « Power Supplies
* Input Offset Voltage . . . ........... 4mV « High Voltage Regulations
* OffsetCurrent.................. 5nA * Resolver Excitation
* Output Voltage Swing .. .......... +35V « Signal Conditioning
* Input Voltage Range .. ............ + 35V
*SupplyRange ................... +10V to : 40V
 Output Overload Protection
HC2000H * 7 Ampere Max. Output * Servo Amplifiers

» 30Khz at 60W

= 132 Volt Output Swing

* Built-in Load Line Limiting Circuit

» Reactive Load Fault Protection

» +37.5 Volt Supply Range

* Hybrid Construction, 10 Terminal 1.31" x 2.33"
Package

(AC, DC, PWM)
* Deflection Amplifiers
» Power Operational Amplifiers
» Voltage Regulators
* Driven Inverters
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General Purpose Op Amps

Sorted by Gain Bandwidth
GBWP SLEW VIO lib CMRR STABLE AVOL Vout Ips Vee
DEVICE (MH2) RATE (mv) (na) (db) GAIN DB

SWING (ma) max

CA3078 0.002 1.5 45 170 80

5.1 0.13 7

1 88
CA3440A 0.063 0.03 5 0.04 70 1 80 3 0.017 125
CA3440 0.063 0.03 10 0.05 70 1 80 3 0.017 125
CA5420 0.5 0.5 10 0.002 70 1 85 35 0.5 1
CA3420 0.5 0.5 10 0.005 55 1 80 0.9 0.65 1
CA741 1 0.5 6 500 70 1 86 12 2.8 18
CA3193 1.2 0.25 0.5 40 100 1 100 13 3.5 18
ICL7611B 1.4 1.6 5 0.05 76 1 80 4.5 0.02 9
ICL7612D 14 1.6 15 0.05 76 1 80 45 0.02 9
ICL7611D 14 1.6 15 0.05 76 1 80 4.5 0.02 9
ICL7650S 2 25 0.005 0.01 120 1 135 4.7 3 9
CA5160A 4 10 4 0.01 75 1 90 25 0.1 8
CA5130A 4 10 4 0.01 75 1 90 25 0.1 8
CA3160A 4 10 5 0.03 80 1 94 12 15 8
CA5160 4 10 10 0.015 70 1 85 25 0.1 8
CA5130 4 10 10 0.015 70 1 85 25 0.1 8
CA3160 4 10 15 0.05 70 1 94 12 15 8
CA3140A 4.5 9 5 0.04 70 1 86 12 6 18
CA3140 4.5 9 15 0.05 70 1 86 12 6 18
CA3130A 15 9 5 0.03 80 1 94 12 15 ]
CA3130 15 9 15 0.05 70 1 94 12 15 8
" 'DUAL , ‘ ‘
CA158A 1 0.5 2 50 70 1 94 13 1.2 13
CA258A 1 0.5 3 80 70 1 94 13 12 6.5
CA358A 1 0.5 3 100 65 1 88 13 1.2 13
CA1558 1 0.5 5 150 70 1 94 13 1.2 6.5
CA158 1 0.5 5 150 70 1 94 13 1.2 16
CA2904 1 0.5 5 500 70 1 94 12 238 22
CA358 1 0.5 6 500 70 1 86 12 28 18
CA1458 1 0.5 7 250 50 1 100 13 1.2 6.5
CA258 1 0.5 7 250 65 1 88 13 1.2 13
CA5260 3 5 15 0.015 70 1 80 3 2 8
CA3260A 4 10 5 0.03 80 1 94 12 15.5 8
CA3260 4 10 15 0.05 70 1 94 12 165 8
CA3240A 4.5 9 5 0.04 70 1 86 12 12 18
CA3240 4.5 1 86 18

©
-
{ v

0.05 70

;"Qu_AD 1,::‘ = s ave i e

CA124 5 150 70 1 94 2

CA324 7 250 65 1 86 13 2 16
CA224 7 250 65 1 88 13 2 16
ICL7642E 14 1.6 20 0.05 70 1 80 4.5 0.09 9
ICL7641E 14 1.6 20 0.05 70 1 80 4.5 10 9
HA4741 35 1.6 3 200 80 1 94 12 5 20
CA5470 14 5 22 0.01 55 1 80 4 10 8




Current Feedback Ampilifiers

Current Feedback Amplifiers

UNITY GAIN SLEW OUTPUT SUPPLY
BANDWIDTH RATE CURRENT RANGE
DEVICE (MHz) (V/us) (mA) DRIVES )
HFA1100/20/30 850 2500 160 +5V
HA-5004 100 800 +100 + 9V into 100W :5Vto:+18
HA-5020 100 1200 +30 3.5V into 75W +5Vto:15
Applications Description
¢ Unity Gain Video/Wideband Buffer Devices such as the HFA1100/20/30, HA-5004 and
¢ Video Gain Block

HA-5020 avoid the "gain-bandwidth® trade off
necessary with conventional operational amplifiers.
These current feedback amplifiers deliver nearly
equal bandwidth over a wide range of gains.

¢ High Speed Peak Detector

¢ Fiber Optic Transmitter

e Zero Insertion Lose Transmission Line Drivers
o Current to Voltage Converter: D/A Output Buffer
¢ Radar Systems

¢ Imaging Systems

¢ Video Distribution Amp/Coax Cable Driver

* Flash A/D Driver

¢ Waveform generator Output Driver

Multi-Channel Addressable Amplifiers

HA-24XX Selectable Four Channel Amplifiers
Features:
« 4 Differential Inputs, Single Ended Output
« 2 Digital Inputs to Activate 1 of 4 Differential Inputs
SLEW WIDE GAIN AvOL
RATE BANDWIDTH MIN CROSSTALK OFFSET OFFSET
DEVICE (Vius TYP) {(MHz) (dB) (dB TYP) CURRENT VOLTAGE
HA-2400/04 30 40 94 110 5nA 4mV
HA-2405 30 40 94 110 5nA 4mV
HA-2406 20 30 92 110 5nA 7mV
HA-2444 120 50 71 60 2pA 4amV
Functional Diagram
\./
oecope H P°
CONTROL | { p,
SELECTED
iﬁ: EN D1 DO EN CHANNEL
= L L H 1
L H H 2
j§‘ H L H 3
1 H H H 2
* X X L NONE
} QUTPUT AMP NOTE:
1. HA-2444 no external compensation needed,
NOTE: Bold type designates a new product from Harris. HA-2400/04/06, gains <10 need external compensation.
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Multi-Channel Addressable Amplifiers

CA3256
CMOS/BiCMOS Analog Video 4 Channel Switch and Amplifier
Features Applications
5 Multiplex Video Channels * Video Multiplex Switch
- 1 Independent Channel * 75Q Video Amplifier/Line Driver
- 4 Channels with Enable » Video Signal-Level Control
* 4 led Channel Indicator Outputs * Monitor Switching Control
» Wideband Video Amplifier * TV/CATV Audio/Video Switch
- 26MHz Unity Gain « Video Signal Adder/Fader Control

« Programmable video Amplifier Gain
« High Signal-Drive Capability

CA3256 Block Diagram
FEEDBACK 4y
IN/OUT Veeg G) A AMPLIFIER
5 4 3 2 1 : ouTPuT
560000+ st
D—
= T "—'Ll__i o
D cumcueu
ITI
voaic | | -l E CHANNEL 2
enaste O— (ever b 1ove {71
conv. | | wmi ﬁ
10
— CHANNEL 3
" O— - v
. O— = >
- T T — CHARNEL 4
c O I I
N our N our N our

[ TG ] —_ 1T
swW - SW SW
CONTROL OPEN CLOSED

Switch Control Logic

CHANNEL

NO. o] A B ENABLE

1 [0 o) 0] |

2 [e] [e] | |

3 (o) 1 0 |

4 o] | | |

5+(1-4)" | | Channel 1-4 |

5 | | Channel 5 Only [e)

None o} X X (o]

*For maximum video bandwidth, use single channel selections.




Current Buffers/Drivers

PART NUMBER FEATURES APPLICATIONS
HA-5033 « Differential Phase Error .............. 0.1° « Video Buffers
* Differential GinError . .. .............. 0.1% » HF Buffers
*HighSlewRate..................... 1300V/us * Op Amp Isolation Buffers
* Wide Power Bandwidth . . ............. 80MHz  High Speed Line Drivers
* FastRiseTime..................... 3ns * Impedance matching
* Wide Power Supply Range . ........... + 5V 16V
HA-5002 *«HighSlewRate..................... 1300V/ps « Precision Buffers
« High Output Current . .. ......... ... 200mA « Op Amp Isolation Buffers
» Low QuiescentCurrent . .............. 9mA « High Speed Line Drivers
HA-2542 « Ay>-1, +2 Stable with No Compensation » Video Cable Drivers
* High OutputCurrent. .. .............. 100mA  Pulse Amplifiers
» Wide Power Bandwidth . .............. 5.5MHz » Wideband Signal Conditioners
*HighSlewRate...............oovuun 350V/us
Differential Amplifiers
FREQ. BW IIF, | AGC | PKG
RANGE | A (3dB) NF |RANGE| NO.
DCTO |(TYP)| POINT |[(TYP)| (TYP)| OF
TYPE DESCRIPTION FEATURES MHz dB |(TYP)kHz| dB dB PINS
CA30263 | Dual Independent | « Balanced Differential-Amplifier 120 320 550A 3.26 75 127
Configuration with Controlled
CA3028A | Differential/ Constant-Current Source 120 400 - 7.2# 62 8C,S,
Cascade Amplifiers| * RF, IF and Video Frequency T
CA30288B | Capability
« Balanced AGC Capability 120 40 8 7.2# 62
* Operation from DC to 500MHz
CA3049 | Dual High » CA3028B is Controlled for Input 500 22 1.358 53 75 12T
Frequency Offset Voltage, Current and Input
Bias Current and is Intended for
CA3053 | Differential/ "Balance” Requirements 120 40 | Recommended for 8E,S,
Cascade Amplifier | = Push-Pull Inputs and Outputs IF Amplifier Applications T
* CA3055 and CA3006 are Identical
CA3054 | Dual Independent Except for Input Offset Voltage 120 32 550A 3.25 75 14E
» CA3028 and CA3052 are Identical
CA3102 | Dual High- Except for 100MHz Noise 500 22 1.358 1.5 75 14E
Frequency Specification
» CA3051 and CA3050 are Identical
Except for Package
» CA3054 and CA3026 are ldentical
Except for Package and Substrate
Connection
» CA30263 - Mil Std 883 Rev C Non-
Compliant Version Only

# Noise Figure A fr (MHz) B GHz QGp Min. at 100MHz Cascade, 16db. Differential Amplifier 14dB
VOUT(p-pV): CA3028B, 11.5; TA Range: -55°C to +125°C Except for CA3054 -40°C to +85°C
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Operational Amplifiers Glossary

AVERAGE INPUT OFFSET CURRENT DRIFT - The
average change in offset current between room (+25°C) and
high temperature (+125°C, +85°C or +75°C) or between
room temperature and low temperature (0°C, -25°C or -55°C)
divided by the temperature difference.

AVERAGE OFFSET VOLTAGE DRIFT - The average
change in offset voltage between room (+25°C) and high
temperature (+125°C, +85°C or +75°c) or between room
temperature and low temperature (0°C, -25°C or -55°C)
divided by the temperature difference.

CHANNEL SEPARATION - The ratio of the output of a
driven amplifier to the output (referred to input) of an
adjacent undriven amplifier.

COMMON MODE INPUT VOLTAGE (V|C) - The
taver'agel of the voltages present at the differential input
erminals.

COMMON MODE INPUT VOLTAGE RANGE (V|CR) -
The range of voltage that if exceeded at either input terminal
will cause the amplifier to cease operating properly.

COMMON MODE REJECTION RATIO (CMRR) - The
ratio of change in input offset voltage to change in input
commmon-mode voltage, expressed in dB.

VIO

CMRR = 20 x log19 ( VCM

COMMON MODE RESISTANCE (rjc) - The ratio of
change in input common-mode voltage to the resulting
change in input current.

DIFFERENTIAL INPUT RESISTANCE (rjc) - The ratio
of change in input differential voltage (small-signal, assumes
amplifier operating linearly) to the resulting change in
differential input current.

FULL POWER BANDWIDTH (FPBW) - The maximum
frequency at which a full scale undistorted (THD< 1%) sine
wave can be obtained at the output of the amplifier.

GAIN BANDWIDTH (GBW) - The open-loop gain of an

op amP in V/V) at a mid-band, linear-region frequency
usually between 1KHz and 10KHz) times that frequency (in
z). GBW = [AyQoL] * f

INPUT BIAS CURRENT (IBjAS) - The average of the
currents flowing into or out of the input terminals when the
output is at zero volts.

INPUT NOISE CURRENT (ip) - The input noise current
that would reproduce the noise seen at the output if all
amplifier noise sources were set to zero and the source
impedances were large compared to the optimum source
impedance.

INPUT OFFSET CURRENT (IQS) - The difference in the
currents flowing into the two input terminals when the output
is at zero volts.

INPUT OFFSET VOLTAGE (Vos) - The differential D.C.
voltage required to zero the output voltage with no input
signal or load. Input offset voltage may also be defined for
the case where tow equal resistances are inserted in series
with the input leads.

INPUT OFFSET VOLTAGE (VQS) - The differential
D.C. voltage required to zero the output voltage with no
input signal or load. Input offset voltage may also be defined
for the case where tow equal resistances are inserted in
series with the input leads.

INPUT NOISE VOLTAGE (ep) - The input noise voltage
that would reproduce the noise seen at the output if all the
amplifier noise sources and source resistances were set to
zero.

LARGE SIGNAL VOLTAGE GAIN (Ay) - The ratio of
the peak to peak output voltage swing (over a specified
range) to the change in input voltage required to drive the
output.

OUTPUT CURRENT (loyT) - The ratio of the change
in output voltage to the change in output current.

OUTPUT RESISTANCE (RO) - The ratio of the change
in output voltage to the change in output current.

OUTPUT SHORT CIRCUIT CURRENT (ISC) - The
output current available from the ampilifier with the output
shorted to ground (or other specified potential).

OUTPUT VOLTAGE SWING (VouT) - The maximum
output voltage swing, referred to ground, that can be
obtained under specified loading conditions.

OVERSHOOT - Peak excursion above final value of an
output step response.

POWER SUPPLY REJECTION RATIO (PSRR) - The
ratio of the change in input offset voltage to the change in
power supply voltage producing it.

RISE TIME (tr) - The time required for an output voltage
step to change from 10% to 90% of its final value, when the
input is subjected to a small-signal voitage pulse.

SETTLING TIME (tset.) - The time required, after

application of a step input signal, for the output voltage to

zett:e a'nd remain within a specified error band around the
nal value.

SLEW RATE (SR) - The rate of change of the output
under large-signal conditions. Slew rate may be specified
separately for both positive and negative going changes.

SUPPLY CURRENT (Ig) - The current required from the
power supply to operate the amplifier with no load and the
output at zero volts.

SUPPLY VOLTAGE RANGE - The range of power
supply voltage over which the amplifier may be safely
operated.

UNITY GAIN BANDWIDTH - The frequency range form
D.C. to that frequency where the amplifiers open loop gain
is unity.




Intelligent Power

Feature Products

Power Converters

AC to DC
= Converts an AC input into a regulated DC output
* Wide input frequency range (48 Hz - 440Hz)
* Line and load regulation (5%

DCtoDC
= Converts a DG input voltage to a higher, lower, or sign changed output voltage
* 98% typical power efficiency
« Easy to use (only 2 passive external components)

Drivers
Half Bridge
» Provides flexible control and management of power MOSFETSs or IGBTs in a
half bridge format
* 500 Volt maximum rating
* Peak drive to ZA
* Switching speeds to 100KHz

Power MOSFET
« Provides interface circuitry between digital control circuitry and power MOSFETs
« High Peak output current (2A)
» Fast switching times (200nS)

High Side Switches

* Provides supervisory functions and control between loads and supply voltages
* Overvoltage shutdown
* Load currents up to 1.2 amps

Low Side Switches
« Provides supervisory functions and control between loads and ground
* Over current and over temperature limiting
* Load currents to 700mA

Zero Voltage Switch/Driver for Triacs

= Generates output g)ulses when an AC input voltage crosses through zero volts.
* 24V, 120V, 208/230V 50/60 or 400Hz operation.

Electronic Protection Array
» Provides ESD & overvoltage protection
» 1A current capability
* +5V to +28V supply range
* 6ns rise time

Voltage Detectors

« Senses high and low presettable DC voltage values and provides an output
when they are exceeded

« Threshold accuracy (2%)

* Individually programmable upper and lower trip points

Pulse Width Modulators

« Provides control circuitry for regulated switching power supplies
» Line/Load regulation (0.02%)
* Switching Frequency (>100KHz)

Battery Back Up Switch

 Automatically connects battery to equipment when power is lost and drops
battery when power is restored

« Wide supply range (2.5V to 15V)

* Low power consumption (1.5A)

Voltage Regulators

» Changes unfiltered raw supply voltage to an improved/regulated DC voltage.
* Output current to 10 mA with pass transistor
» Line regulation (.03%), load regulation (3)
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‘Intelligent Power

Ordering Information

HIP

PARI’ NUMBER

IP2500I P

T T
i mms
P InulgemPowu PACKAGE:
P Plastic DIP
TOPOLOGY: 8: soic

0. Low Side Switch 5 fower sib
1. High Side Switch J: Ceramic DIP
2: Hall Bridge

3- ACIDC Converters

4: Full Bridge

5: Regulator/P ower Supply TEMPERATURE:

6 Protection Circuits A- Automotive (- 40 o1 0)5)

CA

CA 3242 E X

yo——
Prefix

Extra Value Screenin,
Linear ?voduct witl

4 Digit Basic Device oxtu va uo screenlng
Type Part Number o the
duni typo numbov
in the price list, and is
I_ Package Suffix :lso bu‘;god a:‘ :uch
Duai-in-Line Cerami D white icate
Dual-in'Line Plashe. £ location of Pin 1.
Frit-Seal Dual-in-Line Ceramic | F E,.,,, le:
Quad-in-Line Plastic Q “OE with Extr
Dual-in-Line Formed Lead TO 5 | S Xtra
TO-5 Style Packa T Vuluo screening is
Small Outiine (SD?QPhﬂlc M

designated CA3080EX
in the pvlco Ilst it is
branded CA3080EX
plus a white dot lt pin
number 1.

. - Tape & Reel For
9 Spedial Function W Industrial (40 to 85) Small-Outline Packages TAPE | REEL |DEVICES
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ot marton oy 15, 0t do aging. Small- outhine: | 14 18 13| 2800
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evelopmen dengtod mA"l‘A ;léo Isuf:‘lx 20 24 13 1000
n t
linear and high speed 24 2 13 1000
logic product lines.
Devices must be ordered
in multiples of quantities
listed below. Any returns
must be full and un-
opened .
HV/ICL/ICM
Device Family Prefixes
PREFIX DEVICE FAMILY Pin Count Designator
PIN
IcL Linear IC SUFFIX COUNT DIAMETER
IcM Microperipheral IC : :
HV High Vollage
w e s CI D
¥ Range Desig D 14
SUFFIX | TEMPERATURE RANGE E 18
v 8 (0 200" pin circle, isolated case)
c Commercial. 0°C 10 +70°C -
| industrial Either -25°C fo *85°C or -40°C 1o w 10 {0.230" pin dircl, isolated case)
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Package Type Designators z 8 (0.230" pin cirdle, case 1o pin 5)
SUFFIX | PACKAGE
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P Plastic Dual-in-Line
T 70-99, T0-100
uonumn‘ 3,4 OR § DIGIT UNIQUE 3 OR 4 DIGT HIGH RELIABILITY
DEVICE NUMBER OPTION SUFFIX DESIGNATOR
XXX X XXXX IXXXX
| j - Pin Count Designator
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Temperature Rango Designator

Electrical
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Feature Products

MOSFET Drivers

The "HV" family of MOSFET drivers utilize the benefits of Dielectric Isolation Technology to achieve cost
effective SCR topologies with high voltage and high speed performance. These products compliment Harris’
full line of power discrete MOSFETs and IGBTs.

HV-400 - MOSFET Driver

Features:
» Peak Source/Sink Current of 6A/30A
* 70 ns Rise, 30 ns Fall Times
» 300 kHz Frequency Range
» No Supply current in Quiescent State
« 8 Pin PDIP/SOIC

Half Bridge Drivers

Harris’ half bridge driver circuits are manufactured in a high voltage process capable of sustaining greater
than 500 Volts. The following products offer the design engineer improved alternatives to existing solutions.

SP600/601

Features:
* >.5A Output Drive
* DC to 20KHz PWM Frequency Range
« Shoot Through Protection
* Independent Gate Control (SP600)
« Single Input Gate Control (SP601)
* Internal Refresh for DC Operation

HIP 2500

Features:
* 2.0A Output Drive
* 100KHz PWM Frequency Range
* Independent Gate Control
« IR 2110 Alternate Source

Offline Power Supplies

Utilizing Harris Dielectric Isolation Technology and proprietary design, this product and future products
rovide direct offline to regulated DC conversion integrating the functions of rectifier, transformer, and 3
erminal regulator into a single cost saving IC.

HV-2405E - Single Chip AC/DC Power Supply

Features:
* 18 V to 264 Vrms Input Range
* 5V to 24 Vdc at 50 mA Output
» 150 mA Output Curretn with App. Note AN9101
« Output Accuracy Maintained at <5%
» UL Recognized = File #E130808
» Low Cost Compact Form
* 8 Pin PDIP
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Feature Products

Electronic Protection Array

For ESD & Overvoltage Protection Using SCR/Diode Circuit Structures.
SP720

Features:

* 1.0 A Current capability

* +5V to +28V supply Range

« Fast Switching 6ns Rise Time

* An Array of 14 Diode Pairs

* -40°C to +125°C Operating Temperature Range

DC/DC Converters and Regulators

Produced on low power CMOS, these product offer superior performance over other second source
devices while providing latch-free operation at very competitive prices.

ICL7644/5/6/7 - Low Voltage Step-Up Converters (New)

Features:

* +3 V or 5 V Output from a Single 1.5V Cell
*09V Start-U&

* 200 mA (Int. MOSFET), 350 mA (Ext. MOSFET)
* 5uA Quiescent Current

* 14 Pin PDIP/SOIC




Power Converter - AC to DC

HV-2405E
Worldwide single chip Power Supply
Features Applications
« Direct AC to DC Conversion » Non-isolated Power Supplies
» Wide Input Range (18Vrms - 264Vrms: HV-2405E) « Battery Back Up Systems
« Output Current to 50mA (150mA, App Note 9101) » Housekeeping Supply for Switch Mode Power Supplies
« Adjustable Ogg)ut Voitage: 5 to 24V « Dual Output supply for Off-Line Motor Controls
» UL Recogniz
* Line/load Regulation <5% Package Availability - 8 Pin Plastic MiniDIP
AC HIGH 8 HV-2405E 6
—pH—oo—— — Vour
R1 SWITCHING VOLTAGE
c1 4| PRE-REQULATOR | REQULATOR
INHIBIT v 5 s
'SENSE
o T O GND
AC RETURN PRE-REGULATOR CAP |2 I
l +
c2
DAt
u?gu "“i}
*DAZ
ZRe1 RB18 RB19
10vDC <
TO
32voe & PBS 86
4:5751 7 RB16
eB - PB3 B4
.0{ B7]
,Knsﬁ- W h-ine: , o
& Fes 358
1] @ Your
b <l
na:%%ua * %
| SENSE
¢ <RB11 HiGH
$he? $370k
nsif 1Enaq e EERBQ EE?,B;,?(
© o
agﬁau SWITCHING PRE -REGULATOR LINEAR VOLTAGE REGULATOR

e
Q
E
o
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-
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Power Converters - DC to DC

ICL7644/5/6/7
Converts 1.5V Single Cell Battery Voltage to +3V or +5V Output
Features: o;
* 0.9V Start-Up
* +3V or +5V Output From A Single 1.5V Cell Lx2 X2
* loyut = 200mA (Internal MOSFET) e e | T
« Standby Current: ICL 7644/5/6/7 (80pA) ™ |\, L
» Shut Down Current: 5pA CL’;'TPUT r—Z]
ic
il
. VREF [+
Applications: Wz ]
« Pagers/RC Receivers Leo 5] g r-hadind
< Portable Instruments L8l [7] I
- Battery Powered Devices A =
GND Ina :
I 1
Package Availability - 14 pin plastic DIP
14 pin SOIC
ICL7644/5/6/7 Functional Dlagram
ICL7660, ICL7660S, ICL7662
Converts +DC Input Voltage to -DC Output Voltage, Positive Voltage Doubler
Features:
DEVICE NO. ICL7660 ICL7660S ICL7662
Supply Voltage Range Hi 3.0-10V Hi 3.0-12v Hi 9.0-20V
Lo 1.5-3.5V Lo 1.5-3.5V Lo 4.5-11V
OSC-Frequency 10KHz 10KHz 10KHz
Power Efficiency 95% 95% 95%
Voltage Conversion
Efficiency 97% 99% 97%
Output Source/Resistance 100Q2 100Q2 100Q2
Supply Current 500pA 160pA 600pA
. . V+
Applications: >
Inexpensive Negative Supplies For Data Acquisition 1 8
Systems 10uF
2| yoLresos D
Package Availability - 8 pin SOIC (7660, 7660S) r T3 6} -
8 pin MiniDIP (ALL) I-EE 1 Ro  vour
4 5

8 pin TO-99 (ALL) =< -
104F ;J'_VOUT =-V+ A

a.) b.)
Simple Negative Converter and its Output Equivalent

2B04



Drivers - Half Bridge

SP600/601, HIP2500

Intelligent Power™ Circuitry Provides Interface Between Low Voltage Logic and High Power/Volitage Half Bridge Configuration.

Features: SP600 %
Device No. SP600 | SP601| HIP2500 o voc >
Logic to High Yes Yes | Yes . ! el 15 ,%
Voltage Interface ous o 3
Upper Rail Drive 3o 3hss oavER r’:E E
Supply on Chip Yes Yes Yes Vop 3
Single Supply Latch i 'on |lore 'our
Froa CMGS Yes | Yes | Yes I
Output Drive >5A | >5A | 2.0A rop o —{FEA L+ cos rmima <——{°“’:é‘;‘é‘:::‘°‘| |
Simultaneous | e +Pge STarUS (._

. BOTTOM 0— LTER
Conduction Lockout | Yes Yes No me o] I l sorrou 3y
PWM Frequency | DCto | DCto o °———J o ns3
20KHz | 20KHz| 100KHz HVIC i
Shoot-Through .
Protection Yes Yes No Bootstrap Capachior
Applications

» Power Supplies/UPS - Ballast Supplies
* PWM Motor Drives

* Motor Controls

*IR2110 Alternate Source (HIP2500)

Package Availability - 22 pin DIP (SP600/601)
14 pin DIP (HIP2500)

HIP2500
HIP2500 Ve
[3
Voo ¢ M‘['gf,‘,’f-'; . LATCH ) HO
HIN ? Vs
sD 4%
LoGiC > Vee
UN 4?— n-@ > LO
Vgs ¢ ) COM

Simplified 1/2 Bridge Resonant Mode Controller
For Power Supply Applications




Drivers - Half Bridge

CA3169

Logic Driven "Intelligent” Automotive Solenoid/Lamp Driver

Features:
* Input TTL/CMOS Compatible
* lout = 600mA (sz.)
 Supply Voltage Range 10.5V to 18V
» Thermal Overload Plus Output Short Circuit Protection
* Inductive "Kick" Protection

Applications:
« Solenoid Driver
* Relay/Lamp Driver
« Motor Controller
* Triac/SCR Driver

Package Availability - 5 LEAD to -220
Vertical and Horizontal Mount

VOLTAG
PROTECTI

OVER

SINK IN

INPUTB

SUPPLY
VOLTAGE

O vee

CURRENT
SOURCE
IN SOURCE
@ > ouT
INPUT A TERMAL ] OUTPUTA
PROTECTION

DI
2.5 A MAX
SURGE

G) MOUNTING
FLANGE
(GROUND)

Drivers - Power MOSFET

+165VDC

IRFT30

15V —d

T0
LOAD

HV400/ICL7667
Provides Interface Circuitry Between Logic and Power MOSFETS
Features: ICL7667
Part No. HV400 ICL7667 w
Peak Output
Source Current 6A 800mA
+Vg
Peak Output o
Sink Current 30A 800mA e o
Switching -
Frequency 300KHz | 1.0MHz o0
L
Supply Current in =
Quiescent State 0A 2.5mA
Fall Time 22ns 30ns
TTL/CMOS Input Yes Yes
Compatible HV400
Supply Range 20V 15V
Applications:
« Switching Power Supplies
» DC/DC Converters
* Motor Controllers
* Uninterruptible Power Supplies
Package Availability - 8 pin plastic SOIC
8 pin 8Iasﬁc Mini-DIP
TO-99 CAN (ICL7667)

2B06
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High Side Switches

CA3273

Provides Drive and Control Functions in "ON" and "OFF" Modes

Features CA3273
» Current limit (1.2A)
- Supplyrange (4-24v) | e ourpuvw\ss ............
* Ron = 40ohms Vee | fec Ry TRANSISTOR 1, ivg
« Overvoltage shutdown (25-40V) AW 3]
* Thermal shutdown (150°C) PIN1 f
RL
Dmvceo: ;.ggzmc LOAD
Applications
« Power Supplies/UPS - Ballast Supplies casars =
* PWM Motor Drives | R
« Motor Controls ':’I:: CONTROL
“IR2110 Alternate Source (HIP2500) INPUT
Package Availability - 22 pin DIP (SP600/601) =
14 pin DIP (HIP2500)
Low Side Switches
CA3274
Provides Drive, Control with Over Current Sensing Functions between Loads and Power
Features Applications
* Current Limit (200mA) « Solenoid/Relay Driver
« Control Input Logic Compatible « Lamp Driver
« Overcurrent Flag Output « Ignition Coil Driver
 Switching Time (5uS)
v,
CA3274 S°
8
—_——
CA3274 1 01 ge | RELAYOR
F SOLENOID
| BLOCK DIAGRAM | LENO
| EE| ;
e g 08 Q2 | DRIVE IN
IN CURRENT |5 DRIVE OUT
| LIMITER i
: | FR3
FLAG 1 | R2
| Ak
ouT ' al TATon > W SENSE
4 |
SIGNAL £
GROUND™ | | R
____________ J
3L POWER L

~ GROUND

e
o
3
o
o
po
€
o
2
o
2
£




Low Side Switches

CA3242/62/A/72
Quad Power Drivers Supply Drive Plus Supervisory Functions for Ground Reference Loads
Features:
TYPE NO. CA3242 CA3262 CA3262A CA3272
Type Of Output Inverting Inverting Inverting Inverting
Output Current Rating 0.6A 0.7A 0.7A 0.4A
Vsat @ Current Rating 0.8V 0.6V 0.5V 0.4V
Voltage Rating (Vgc) sus 35Vdce 35Vdc 40Vdc 40Vdc
Load Dump Voltage (Vpeak) 80Vpk 80Vpk 80Vpk 80Vpk
Output Current Limiting No @ 1.4A @ 1.2A @ 1.0A
Short-Circuit Protection Yes No No No
Thermal Limitin No Tj T] No
¢ =+%3°c -4?1‘540

@Tj
Thermal Shutdown No No No - 6&, c
Fault Indicator Flag No No No Yes
Temperature Range
40°C to +85°C - X X T
-40°C to +125°C
Package Options:
16 DIP (std) X X X
15 8IP X EOCRRENS .V e
28 PLCC

Applications:

* Relay/Solenoid Drivers
* Motor Drivers
» Heater Control

Package Availability - 16 pin DIP Plastic

CMOS
OR

TTL
LOGIC
LEVEL

INPUTS

Low Side Switches

CA3059/3079

Crosses
Features:

(50,60 or 400H2)

« RFl Interference Eliminated
Applications:

» Relay/Value Control

* Heater Control

* Photosensitive Control
« Lamp Control

Providesg\r/iac Drive Signals when AC Power Input

* Wide Operating Range - 24V, 120V, 208/230V, 277V

» On Chip Owner Supply (Self Powered from AC Input)
* High Power Current up to 240mA

.

AC
INPUT
VOLTAGE

e

HTC SENSOR

1
0
3

8

T
Il PROTECTION Lal
. ¥ax] CIRCUIT

ISENSING,

| S

A
ATING
RCU

|

|

|
-
IC

1 3
CURRENT
BOOST

G

NEGATIVE TEMPERATURE COEFFICIENT
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Electronic Protection Array

SP720 - Electronic Protection Array

Provides ESD & Overvoltage Protection Using
SCR/Diode Circuit Structures

Features
* 1A Current Capability
* Low "ON" Resistance
* +5V to +28V Supply Range
« Designed to Provide Over Voltage Protection
« Fast Switching - 6ns Risetime
= An Amray of 14 Diode Pairs
« Proven Interface Protection for ESD
* -40°C to +125° C Operating Temperature Range

Applications
* Microprocessor/Logic Input Protection
» Data Bus Protection
* Analog Device Input Protection
* Voltage Clamp

Voltage Detectors

ICL7665S - Voltage Detector
Detects Under And Over Voltage Condition. User ProgrammableTrip Points Prevent Oscillation

Features
» Low Power CMOS Construction (10pA)
» Wide Operating Range (1.6V to 16V)

« On Chip Precision Reference

« Improved Direct Replacement for Other é v
Second Source Devices sEm o | | | HYsT2

HYSTH
Applications [_““

« Battery Powered System sene : = "

* Portable Computers | ourt

* Charging Systems ﬁ aND

ICL8211/8212 - Voltage Detector

Provides Precision Voltage Detection

Features
« Precision Intemal Reference
» Wide Operating Supgly Range (1.8-30V)
* Output Current: ICL 8211 - 12mA
ICL 8212 - 35mA
« Stable Operation Under Temperature and Supply Variation
« Easy to Set Hysteresis Range

Applications
« Low or High Sensor/Indicator
* Programmable Voltage Reference or Zener
* Series or Shunt Power Supply Regulator
Package Availability - 8 ?in Mini DIP
8 lead SOIC
TO - 99 Can




Pulse Width Modulators

CA1524, CA2524, CA3524

Control Circuitry For Use In Switching Regulator (Power Supply) Circuits

Regulator (VIPUR) for Switch Mode Power
Supplies

Features:
Variable-Pulse Width (PWM) Control
Frequency with Improved Efficiency and
Regulation
* Operates up to 200Khz
 Overcurrent Sensing

Less Prone to Magnetic Saturation
(See App Note ICAN-8614)

Applications:

* Flyback Converters
* VCO Pulse Generator and Driver

» Combines Variable-Pulse Interval (PIM) and

» Reduced Losses and Low Ripple at Minimum

» Lower Peak Currents than PWM Regulator -

* Positive and Negative Regulated Supplies

Features:
Load Ripple Total Standby VCE SAT
V+ Range Vo Range | Regualtion Rejection Current os (mA) %I
v v % Vo (Typ)| dB (Typ) (Max) (Typ)
CA1524 Regulatin 81040 48t05.2 02 66 10 0.8
CA2524 pulse-wid 8to40 48t05.2 0.2 66 10 0.8
CA3524 modulators 8t040 461054 0.2 66 10 08
Electrical characteristics at V+ = 20V, f = 20kHz.
Ta = -55 to +125°C for CA1524; 0 to +70°C for CA2524, CA3534.
16-lead dual-in-line (E) & (F) packages.
Short-circuit current limit: 100mA typ. Temperature stability: 1% max.
Applications: " S——
« Positive and Negative o o
Regulated Supplies s 300 | gaor 0P T
» Dual Output Regulators T £ 3% awwa Twa ] -
* Flyback Converters Fesxa [ " ]
« Variable Power Supplies %
IN13418
Package Availability - 16 Pin DIP 2% -O—
5;::"' O 2ns200
—O—
Flyback Converter A% D— cama | —L
Flyback converter circuit for generating a dual " D] 8 ) CORE: FEROX CUBE
18-vot output at 20 mA from a 5-volt regulated oo > el e b
line. Reference voltage is provided by the input 0 . S P W
and the intemal reference generator is unused. T p
Current limiting in this circuit is accomplished ¢ 0001F 2n2102 3'°
by sensing current in the primary line and
resetting the soft-start circuit. + azcw-32884
CA1523
Control Circuit Variable-Interval Pulse L—
INPUT

Verea

ouTPUT




Battery Back-Up Switch

ICL7673
Automatically Connects Battery or Supply to Output Whichever is Greater
E
Features: g
« Wide Supply Range (2.5 To 15V) l X ewp 1 o
» Status Indicator of Mainpower . =
* Low Internal Power Consumption (SpA) PNP
* Low Impedance Switches e s =
< '6
R, I A/ =
SUPPLY w1 s ne =
Applications: . J 5 EOUPMENT
- Battery Backup For Realtime Clocks 2, |
Timers or Volatile Rams 1
- Over/Under Voltage Detector = U
« Peak Voltage Detector T
Voltage Regulators
ICL7663S (Low Power) - CA3085/A/B - CA723
Provides Regulated Output DC Voltages from Raw Input DC Voltages
Features:
vi Vo lo Load vi-Vo Short-Circuit
Range Range (Max) Regulation \ Current Limit
Type Description \' v mA % Vo (Max) (Min) mA (Typ)
CA3085 Voltage Regulators| 7.5to 30 1.8to0 26 12* 0.1 4 96
CA3085A 7.5t0 40 1.7 to 36 100 0.15 4 96
CA3085B 7.5t050 1.7t0 46 100 0.15 35 96
CA723 9.5t040 2037 150** 0.03 3 65
CA723C 9.5t040 21037 150** 0.03 3 65
ICL7663S | Low Power 1.5t0 16 13to 16 40 10Q N/A 40

* This value may be extended to 100 mA; however, regulation is not specified beyond 12 mA.
** Output current can be increased beyond 10A with suitable external transistor (see application circuit below).

Applications
« Pagers (ICL 7663S)
* Portable Instrumentation (ICL 7663S)
« Battery Powered Systems
» Shunt Voltage Regulator
« Current Regulator
« Dual Tracking Regulator

Package Availability - 8 Pin Mini-DIP/SOIC - ICL7663S
8 Pin Mini-DIP/To-99 CAN - CA3085
14 Pin DIP/TO-5 CAN - CA723







Special Analog Circuits

Analog Multipliers
Multiplies analog input voltages X and Y to obtain an output X @—1 out
* Wide signal bandwidth: 100 MHz current and 30 MHz voltage output XeY
* Low multiplication error: 1.6% typ. Y @—
* Two and four auadrant tyge available.
 Applications: MIXERS AGC (Automatic Gain Control), division,
root sum square and analog computation
R
e\

Y

!

Pin Driver

Switches between two DC inut voltage levels at high data rates providing D —

variable amplitude digital pulse E
« 350MHz digital data rate E
* Wide output range of +7V to -2V v
« Target application: IC tester PIN electronic

_‘:—
Transistor and Diode Arrays

Multiple, uncommitted transistors or diodes on a common monolithic substrate
* NPNs, PNPs and differential pair configurations available

» Gain Bandwidth product (fT2 up to 8 GHz typical | <

Special Analog

» Applications: Custom amplitier design, bandgap circuits, translinear
circuits and more.

¥y

Comparators
Compares the amplitude of the analog input voltages at the (+2 and (-) terminal V() @
to obtain an output. If V(+)> V(-), then Vgt is High; If V(-)< V(+), then
Vou}’is Low vo o -
* Propagation delays down to 3.1nsec maximum
* Applications: Voltage detection, interpreters

ouTt

+

SQUARE WAVE

Timers (Square-Wave Generators & Pulse One-Shots) Eerenri
Generates square-waves up to 2 MHz typical (astable operation)
Generates a one-shot pulse for triggering events (monostable) TIMER PULSE

* Low power CMOS and long-range timing options available M
« Applications: Switching supplies, clockboards, output triggers

Waveform Generator AN
Generates sine, square or triangle waveforms WAVEFORM | A A A ,
. Frequencgl range from .001 Hz to 100 KHz maximum GENERATOR

« Variable duty cycle from 2% to 98% Junnrn

« Applications: Telecom ring generator, function generator and more.

Log/Anti-Log Amplifiers VUNEAR
Compresses a wide input-voltage dynamic range (10mV-10V) to a linear, narrow o— +
range output voltage (0-3V) for a Iog amp. Anti-log amplifiers do the inverse. vioG i
» Input current range of six decades and input voltage range of three decades

« Applications: Wide range transducer input command

Temperature Transducer
» Produces an output current proportional to absoiute temperature
. « Linear current output: 1
“ * Small, two terminal TO-52 package
= Applications: Temperature compensation and monitor circuits

1pA/k
Voltage Reference *
VRer

i

Produces a 1.2V voltage reference band-gap type
* Low bias current: S0uA
» Small, two terminal TO-52, TO92 or SOIC package
« Applications: Reference for ICL 71XX A/D converter panel meters




Special Analog Circuits

Ordering Information

HFA
HARRIS PRODUCT CODE EXAMPLE HARRIS PRODUCT CODE EXAMPLE
H FA - 1100 - 1 - B 7 - 5147 - §
T T T
PREFIX: PREFIX:
H Haris PART NUMBER H Hams PART NUMBER
FAMILY: anv
- PACKAGE:
FA UlirarHigh Speed Analog B Small Outline, SOIC TEMPERATURE:
ety { e oies
TEMPERATURE: astic PACKAGE: K
C Commeraal, 0°C fo 70°C Y DICE ‘ Du,. ,,, Lm Ceramic 5 0°C 10 +75°C
| Industrial, -40°C 10 +85°C 7. Dash-7 High Relability
M Military/883, -55°C to +125°C 2 Mol Can o Plastic Commercial Product 04
4P Plastc Leaded mp Carner 10 +75°C, includes 06
ni-DIP, Ceramic hour Burn-in
o Sma Outline 9. -40°C to +85°C
0 Chip Form
CA
Linear (CA Series) Examp
PACKAGE CASERES | A CA3080E with Extra Value screening
is designated CA3080EX In the price TAPE | REEL | DEVICES
Dualin-Line Ceramic D list it is branded CA3080EX plus a LEAD | wioTH | SizE PER
Dual-in-Line Plastic £ white dot at pin number 1. COUNT | INmm | INCHES | REEL
Frit-Seal Dual-In-Line Ceramic F Tape & Reel For Smalil-Outline
Quad-in-Line Plastic Q Pag kages L] 12 13 2500
Dualin-Line Formed Lead TO § s With the introduction of small-outiine 14 18 13 2500
TO-5 Style Package T pac{(oages I?iarris now Ioi‘ftlars its " 18 16 13 2500
Small Outine (SO) Plastic M customers the convenient tape an
reel style packaging. Small-outline 2 2 13 1000
Extra Value Screening devices, which can be and reeled, 24 24 13 1000
are denoted with the suffix "M96" or
Linear product with extra value "AM96" in the linear and high speed
screening as an X added to the logic product lines. Devices must be
standard type number in the price list, ordered in multiples of quantities listed
and is also branded as such. A white below. Any returns must be full and
dot will indicate location of Pin 1. unopened reels
ICL/ICM
Device Family Prefixes Pin Count Designator
REFIX PIN
PRE DEVICE PMILY SUFFIX COUNT DIAMETER
ICL Linear IC A s
ICM Micropernpheral IC Y m
M National Semiconductor Alternate Source c 12
P Range Desi ) 14
SUFFIX | TEMPERATURE RANGE E 16
¢ Commercial 0°C 1o +70°C v 8 © 200: pin circle, 1solated case)
| Industnal Either -25°C 1o +85°C or -40°C fo w 10 (0 230" pin arrdle, [solated case)
+85°C (Specified on Datasheet) X 10 (0 230" pin circle, case fo pin &)
M Military: -55°C 1o +125°C N 8 (0 200" pin circle, case to pin 4)
Package Type Designators z 8 (0 230" pin circle, case o pin 5)
SUFFIX | PACKAGE
B Small Outline IC (SOIC)
J Ceramic Dualin-Line
P PlasticDualin-Line
T T0-99, TO-100
1,2 0R 3 DIGIT 3,4 OR 5 DIGIT UNIQUE 3 OR 4 DIGIT HIGH RELIABILITY
PREFIX DEVICE NUMBER OPTION SUFFIX DESIGNATOR
XXX XXX X XXXX IXXXX

T | Ph Count Designator
| ge type D tor
Temperaturo Range Designator

Electrical Option Designator Only. Used if
electrical option is availabl

more than one
Variation of basic device osignator Only

used if more than one basic device is
available.

3 or 4 digit basic device type part number

Device family prefix




Analog Multipliers

POWER
INPUT SUPPLY
PART BAND- REQUIRE- TEMP
NUMBER TYPE WIDTH MENT PACKAGE TYPES RANGE FEATURES
ICL8013 4-Quadrant 1MHz 115V @ 10-Pin TO-100 Com « Scale Factor = 10V
Voltage Output 6mA (Max) Mil « Full Scale Error = 2% Max
« Feedthrough = 200mV Max
HA-2546 2-Quadrant 30MHz +15V @ 16-Pin Ceramic DIP Com « Scale Factor = 2V Adjustable
Voltage Output 29mA (Max) Ind « Full Scale Emor = 3% Max
Mil « Feedthrough - 52dB @ 5MHz
HA-2556 4-Quadrant 30MHz + 15V @ 16-Pin Ceramic DIP Com « Scale Factor = 2V Adjustable
Voltage Output 29mA (Max) lhrﬂ » Full Scale Ermor = 3% Max
|l
HA-2547 2-Quadrant 100MHz + 15V @ 16-Pin Ceramic DIP Com » HA-2546 Without Buffer
Current Output 29mA (Max) Im « Highest Signal Bandwidth
i
HA-2557 4-Quadrant 100MHz +15V @ 16-Pin Ceramic DIP Com « HA-2556 Without Buffer
Current Out 29mA (Max) l"r)ldl - Highest Signal Bandwidth
ll
HA-2546/56
Voo STABLE
fv o Rf;ggﬁ;‘gi —o VREF The open loop transfer equation for the HA-2546/56 is:
“;vlo‘*
vioP o [ V8% VX (Vs Vy) Vze Vz)
Vy \ ouT = SF
MULTIPLIER ) 3 vout
v where
Vx /
GAA __ﬂ:‘; vz A = Output Amplifier Open Loop Gain
167 SF = Scale Factor
© Vx, Vy, Vz = Differential Inputs
GAB
GAC

HFA5250 - Pin Driver

Features
« High Digital Data Rate (SOIC) .........cccceueurennn. 350MHz
DIE ...500MHz
* Very Fast Slew Rate (SOIC). 2000V/ps
(DIE) ... 3000V/us
* Very Fast Rise/Fall Times ............ccocvvveeineicnnnnnes 1.5ns
* Wide Output Range ................. +7V to -2V

» Excellent Rise/Fall Time Matching ............c.cc...d 65ps
* Precise 50Q Output Impedance

Applications
« IC Tester Pin Electronics
« Pattern Generators
* Pulse Generators
« Emulators/Development Systems
« Built-In Test Equipment (BITE)

Switches Between Two DC Input Voltage Levels at High Data Rates Providing Variable Amplitude Digital Pulses

ouTt

<mmOo|0 <

Available in 28 pin SOIC and DIE form

o
o
©
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Transistor Arrays

BREAKDOWN VOLTAGE COLLECTOR
PART CURRENT GAIN FREQ.
NUMBER FIG. DESCRIPTION VcEo Veso Ic hte fr PACKAGE
CA3096
Each n-p-n 1 | Three, indi dent, n-p-n i 35V Min 45V Min 50mA Max 150 Min | 330MHz | 16 PDIP
Each p-n-p and two, lmfependent. p-n-p transistors -40V Min -40V Min -10mA Max 40 Min | 6.8MHz
CA3138E 2 | Four, independent, high current, n-p-n 40V Min 70V Min 1.0A Max 35 Min 14 PDIP
transistors 50V Min 80V Min 1.0A Max 35Min 14 PDIP
15V Min 20V Min 1.0A Max 80Min 14 PDIP
CA3084 3 | Six, g I-purpose, p-n-p istors, -40V Min -40V Min -10mA Max 15 Min 14 PDIP
including two, independent transistors,
a Darlington connected pair, and a
current mirror pair with a shared diode
CA3 4 | Five, independent, n-p-n transistors 15V Min 20V Min 100mA Max 40 Min | 450MHz 16 PDIP
CA3183 30V Min 40V Min 75mA Max 40 Min
CA3183A 40V Min 50V Min 75mA Max 40 Min
CA3082 5 | Seven, common-collector connected, 16V Min 100mA Max 40 Min | 450MHz | 16 PDIP
n-p-n transistors
CA3081 6 | Seven, common-emitter connected, 16V Min 100mA Max 40 Min | 450MHz | 16 PDIP
n-p-n transistors
CA3018 7 | Two, isolated, n-p-n transistors and a 15V Min 30V Min 50mA Max 60 Min | 550MHz | 12LTO-5
CA3018A Da‘:llnglon connected, n-p-n transistor 40V Min 50V Min 50mA Max 30 Min | 500MHz | 12LTO-5
pal
CA3045/6 8 | Three, isolated, n-p-n transistors and 15V Min 20V Min 50mA Max 40 Min | 550MHz | 14 PDIP
CA3086 one, differentially connected, n-p-n 15V Min 20V Min 50mA Max 40 Min | 550MHz 14 PDIP
CA3146 transistor pair 30V Min 40V Min 50mA Max 30 Min | 500MHz
CA3246 8 | 3GHz array. Three, isolated, n-p-n 8V Min 12V Min 20mA Max 60 Min | 3.0GHz 14 PDIP
transistors and one, differentially-
connected, n-p-n istor pair
CA3097E 9 | One, independent, n-p-n or, an 30V Min {NPN 50V Min (NPN) | 100mA (npn) 300MHz | 16 PDIP
n-p-n/p-n-p transistor pair, a sensitive 40V Min (PNP, 50V Min (PNP) 10mA (pnp) 6.8MHz
gate SCR input, and a Zener diode
CA3127 10 | Five, independent, high-frequency, 15V Min 20V Min 20mA Max 40 Min | 1.15GHz| 16 PDIP
n-p-n transistors 8V Min 12V Min 20mA Max 40 Min | 3.0GHz
- - -
Amplifier Arrays Diode Arrays
PART DESCRIPTION/ PART DESCRIPTION/
NUMBER | FIG SUGGESTED APPLICATION PACKAGE NUMBER | FIG SUGGESTED APPLICATION PACKAGE
CA3054 11 | Dual independent general-purpose 14 PDIP CA3039 13 | Six, independent, ultra-fast, 12LT0-5
differential amplifiers low-capacitance, matched diodes
Application: RF Mixer-Amplifier- Application: Mixer Modulator
Balanced Modulator (120MHz)
CA3049 12 | Dual independent high-frequency 12LTO-5 CA3141E 14 | Three common cathode diode pairs 16 PDIP
differential amplifiers 14 PDIP and two common anode pairs
Application: RF Mixer-Amplifier- Application: Balanced modulator
Balanced Modulator (500MHz)




Transistor Arrays Terminal Diagrams
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General Purpose Comparators

PART # DEVICES RESPONSE V}& IR POWER SUPPLY TEMP PACKAGE
NUMBER | PER PACKAGE tr/ts TIME (MAX) | (MAX) REQUIREMENTS | RANGE TYPES
CA311 1 200ns/200ns 7.5mV | 250nA | +5Vto 15V @ Com | 8-Pin TO-5
+7.5mA/-5mA 8-Pin DIL Can
8-Pin Plastic DIP
CA3290 2 1.2us/200ns 20mV 50pA | +5Vto 15V @:3mA | Com | 8-Pin TO-5
8-Pin DIL Can
8/14-Pin Plastic DIP
CA3290A 2 1.2ps/200ns 10mv 40pA | +5V1t0:15V@:3mA | Com |8-Pin TO-5
8-Pin DIL Can
8/14-Pin Plastic DIP
CA139 4 1.3us/300ns 5mV 100nA | +5Vto: 15V @ 2mA Com | 14-Pin Plastic DIP
Ind 14-Pin Ceramic DIP
Mil
CA139A 4 1.3us/300ns 2mV 100nA | +5V to+ 15V @ 2mA Com | 14-Pin Plastic DIP
Ind 14-Pin Ceramic DIP
Mil
CA239 4 1.3us/300ns 5mv 250nA | +5Vto: 15V @ 2mA Com | 14-Pin Plastic DIP
Ind 14-Pin Ceramic DIP
Mil
CA239A 4 1.3us/300ns 2mV 250nA | +5Vto: 15V @ 2mA Com | 14-Pin Plastic DIP
Ind 14-Pin Ceramic DIP
Mil
CA339 4 1.3us/300ns 5mV 250nA | +5Vto: 15V @ 2mA Com | 14-Pin Plastic DIP
Ind 14-Pin Ceramic DIP
Mil
CA339A 4 1.3pus/300ns 2mV 250nA | +5Vto:15V @ 2mA Com | 14-Pin Plastic DIP
Ind 14-Pin Ceramic DIP
Mil
HA-4900 4 130ns/130ns 3mVv 75nA | + 15V @ +20mA/-8mA | Com | 16-Pin Ceramic DIP
and +5V @ 4mA Mil '
HA-4902 4 130ns/130ns 5mV 150nA | + 15V @ +20mA/-8mA | Com | 16-Pin Ceramic DIP
and +5V @ 4mA Mil
HA-4905 4 130ns/130ns 7.5mV | 150nA | : 15V @ +20mA/-8mA | Com | 16-Pin Ceramic DIP
and +5V @ 4mA Mil
High Speed Comparators
PART # DEVICES RESPONSE \'; g( Ig POWER SUPPLY TEMP PACKAGE
NUMBER | PER PACKAGE tRMts (M)\ ) | (MAX) REQUIREMENTS | RANGE TYPES
HFA-0003 1 2.4ns Max 2mv 8uA | :5V @ +13mA/-22mA [ Com | 8-Pin Ceramic DIP
Ind 8-Pin Plastic DIP
Mil 8-Pin SOIC
HFA-0003L 1 2.6ns Max 2mv 8uA | :5V @ +13mA/-22mA | Com | 10-Pin TO-100
{Latchable) Ind 16-Pin Ceramic DIP
: Mil 16-Pin Plastic DIP
16-Pin SOIC
\J GND1 7 GND 2 ns
v- I 8 ] GND 1 ve g g NG — 21:¢ p—
*IN T2 7 | GND 2 +IN E m NC ViN Vth
N [ =] Tout -~ [7] i3] NC *"":
v I3 5] oour ne [] z] TouT VouTt J
LE [s'_' ZI oouT ~ .
NC E B NC
\'A E B HYS




Timers

MAX
OUTPUT POWER
PART DESCRIPTION FREQ. TEMP SUPPLY
NUMBER (ASTABLE) |RANGE | REQUIREMENT | PACKAGE TYPES
CA555 Industry standard bipolar timer replaces: 10kHz Com | +4.5Vto+18V @ | 8-Pin TO-5
+ SE555 + NE555 +MC1555 <« MC1455 (typ) Ind [15mA 8-Pin DIL Can
Mil 8-Pin Plastic DIP
ICM7555 | Low power CMOS equivalent of industry standard 555 1MHz Com |+2Vto+18V@ |8-Pin TO-99
timer-only 80pA supply current. Does not have the (typ) Ind |300pA 8-Pin SOIC
large supply current transients of the bipolar 555 and Mil 8--Pin Plastic DIP

does not require the large glpassing capacitors
needed by the 555. Low leakage threshold and trigger
inputs allow use of higher impedance RC timing
components for extra long time delay.

ICM7556 | A dual ICM7555, CMOS, low power equivalent of the 1MHz Com [+2Vto+18V@ |14-Pin Plastic DIP

Bipolar 556 timer. (typ) wﬂ 600pA 14-Pin Ceramic DIP
i
ICM7242 | Long-range fixed timer. RC oscillator +8-bit counter. 2MHz Com |+2V to +16V @
Fixed 256 count. Used for extremely long time delays. (typ) Ind 00pA
Cascadable. Can be used for delay times in excess of
several days.
CONTROL
VOLTAGE
V+( ® © TRIGGER

THRESHOLD

FLIP-FLOP

DISCHARGE OUTPUT

ICL8038 Precision Waveform Generator/VCO

Provides high accuracy sine, square, triangular, sawtooth
and pulse waveforms. CURRENT

Features
» Wide Operating Frequency Flange (0.001Hz - 300kHz)
» Low Frequency Drift (250ppm/*C)
« Low Distortion (1% - Sinewave, 0.1% Tri-Wave)
* Simultaneous Outputs

CURRENT
i K SOURCE
Applications " T
* Ring Generation (Telecom) +— e
« Frequency Synthesis | —
BUFFER BUFFER [CONVERTER
14 Pin CERDIP and Plastic DIP ° nn S AN 2 VAV

Square Triangle sine Waveform Outputs




Timers

ICL 8048/8049 Log/Antilog Amplifiers

Compresses a wide dynamic range at input voltage/current to a linear
narrow range output voltage (0V - 3V). Antilog amplifier does the inverse.
VRer )—-MN‘—K'O J'REF

Features:
* 1/2% Full Scale Accuracy
» 120dB Dynamic Current Range (8048) Y 2 5 N
» 60dB Dynamic Voltage Range (8048 & 8049) BN N
« Scale Factor 1V/Decade (Adjustable) o _f_‘ : L
* 50kHz Input Bandwidth With 1mA Input Current =

9y 02

AM
W~

" Vout

Applications: 01 159 o
« Logrithmic Signal Compression/Expansion Ay OUTPUT
* Analog Computation

ICL8048
16 Pin CERDIP Vagr >—W—0] Irer

Ay INPUT

vy e 14] fout

10,

Vour

1 &7 15

GROUND
Ay INPUT A, OUTPUT

ICL8049

AD590 2-Wire, Current Output Temperature Transducer

Produces an output current proportional to absolute temperature (1pA/K)

Features:
 Current Output for Noise Immunity
» Wide Supply Range (+4V to +30V) +
» Easy to Use -4
» Wide Temperature Range (-55°C to +125°C) -T

Applications:
» General Purpose Temperature Sensing

4_
-
xl’i

« Remote Temperature Sensing AD590

& AD590

ICL8069 Low Voltage Reference (1.2V)

Produces a stable, temperature compensated voltage output (1.2V)

+5V

Features:

= Bandgap Principle Achieves Low Noise, Excellent Stability 6.8kn
* Low gias Current (50p.A Min) - Good for Battery Powered Applications
* Low Cost -

-
, 1CL806o

Applications: aToF K
* A/D and D/A Reference Voltages | 2

« Threshold Detectors s

10k

Vour

« Voltage Regulators N
ICL8069

2C06
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Sample & Hold/Track & Hold

-IN

ANALOG
SIGNAL

O.__

+IN

DIGITAL O

S/H CONTROL 3—1

SIGNAL

Definition:

+

|+O

;

| SAMPLE |

Looks at an analog signal at some point in time (sample) and holds that value of
analog voltage upon command from the sample/hold digital input signal

Key Parameters:
Time to acquire "sample” signal

Acquisition Time:

Aperture Time:

Time required to go from sample to hold

Aperture Uncertainty:

Determines accuracy of held voltage

Drift Current:

Leakage of hold capacitor

Hold Step Error:

Features:

Offset error caused by S/H switching

b——

VOLTAGE
ouT

HA-2420/5

HA-5320

HA-5330

HA-5340

Internal Hold Cap

X

X

X

External Hold Cap X

X

X

Advantage

Low Cost

Low Hold
Step Error

0.1 mV at 1000pf

500ns (0.01%)
Fastest

-72dBc at 200 kHz
Low Distortion

Applications:
Precedes A/D convertor in data acquisition system
Peak detector
Deglitcher

Auto zero systems

w
>

Sample/Hold



Sample & Hold

Part Description:

HA 1 - 5320 - S

Prefix Part Number
Temperature
-2 =55'CTO +125'C
-4 :25'CTO +85°C
-5 :0'CTO+75'C

-6 :+25'C DICE PROD
Package -8 :DASH 8 HIGH REL
1 :DIP, ceramic -9 :-40°C TO +85°C

3 :DIP, plastic , /883 : MIL STD

4 :LCC, metal/ceramic ’

4P :PLCC

it




Sample-and-Hold Amplifiers

ACQUISITION GAIN
TIME CHARGE | APERTURE | BANDWIDTH
SAMPLE/HOLD | TEMPERATURE 12 Bit (0.01%) | TRANSFER TIME PRODUCT
TYPE TYPE RANGE PACKAGE* TYP,+259C | TYP, +250C | TYP, +250C | TYP, +250C
HA1-2420-2 | General Purpose | -559C to +1250C | 14-Pin Cerdip 3.2ps 10pC 30ns 2.5MHz
HA1-2425-5 09Ct0 +75°9C | 14-Pin Cerdip (CH =1,000pF)
HA3-2425-5 09Cto +75°C 14-Pin Epoxy
HA4P2425-5 009Cto+759C | 20-Pin PLCC Epoxy
HA1-5320-2 | Industry Standard | -559C to +125°C | 14-Pin Cerdip 1us 0.1pC 25ns 2.0MHz
HA1-5320-5 00C to +75°C 14-Pin Cerdip (CH = Internal) CH = 100pF
HA1-5320-8 -559C to +1259C | 14-Pin Cerdip
HA4-5320-8 -550C to +125°C | 20-Pin LCC Ceramic
HA1-5330-5 | High Speed 09Cto +75°C 14-Pin Cerdip 500ns 0.05pC 20ns 4.5MHz 3A
HA1-5330-4 -250C to +859C | 14-Pin Cerdip
HA1-5330-2 ~550C to +1259C | 14-Pin Cerdip -
HA1-5340-5 | Low Distortion 09Cto+75°C | 14-Pin Cerdip 0.7us 0.5pC 15ns 10MHz ©°
HA1-5340-4 -250C to +859C | 14-Pin Cerdip E
HA1-5340-9 -40°C to +859C | 14-Pin Cerdip .“5’_
E
©
(2]
HA-2420/25 HA-5320 HA-5330 HA-5340
INTERNAL HOLD CAP - X X X
EXTERNAL HOLD CAP X X - X
SEE FIGURE 3 1 2 1

All Harris Sample and Hold’s are monolithic and are specified at 12-bit accurancy for Settling Time (0.019%)

OPTION
OFFSET EXTERNAL HOLD CAP
ADJUST PSR
—_— H

aT T4 11? 7

FIGURE 1. HA-5340 AND HA-5320

OFFSET
ADJUST
A +V
INTERNAL
HOLD CAP ONLY
80pF
-IN
+IN
S/
CONTROL
1 5 0”

SUPPLY -V SIGNAL
GND GND

FIGURE 2. HA-5330

OFFSET
ADJUST

&13 5 &u

GND -V EXTERNAL
HOLD CAP ONLY
(OTHER END OF CAP TO GND)

FIGURE 3. HA-2420/25



Sample-and-Hold/Track-and-Hold Amplifiers

HA-5340 - LOW DISTORTION, HIGH SPEED
¢ Includes Internal Hold Capacitor
® Provision for External Hold Capacitor to Reduce Drlft Current

¢ Amplify Signals as Well as Sample-and-Hold

KEY FEATURES

® Low Distortion (SampleMode).........ccevvnnenn -76dB
VIN = 200KHz, 10Vp-p

® Fast Acquisition Time (12-Bit 0.01%) ............ 700ns

® Fast Hold Mode Settling Time (0.01%)............ 200ns ;':;"
e Bandwidth (Internal Hold Capacitor) ............. 10MHz ;
* Droop Rate (Internal Hold Capacitor)........... 0.1uV/us =
® ApertureUncertainty .........cccciviiiieninnna. 0.2ns
APPLICATIONS

e Wideband/Precision Data Acquisition
e Signal Processing and Conversion

e Computer Add-On Boards

* Navigation and Guidance Systems

e Precision Peak Detector

® Auto-Zero Systems

f = 200kHz
-30 | I
w0 msaa;l
-50 / ‘
/ |
"4
/
0 [ [ rias3zo
- /
HAS340 41
-80 - Bl
ENERATOR
-90
0.01 0.1 1\ 10

INPUT VOLTAGE  coMPARABLE TO

Vpp)

TOTAL HARMONIC DISTORTION

THD - Distortion at the Output due to nonlinear characteristics
of the device when a pure sine wave of a specific frequency and

amplitude is applied to input.

Measure in dB as the ratio of sum of the power of all harmonics

to the power of the fundamental.

HA-5340
ViN VIN SAMPLE MODE THD
FUNDAMENTAL AMPLITURE WORSE CASE

(kHz) (Vp-p) (dB)

200 5 -80

200 10 -76

200 20 -70

500 5 -66

GENERATOR



Data Converters

Analog to Digital converters (A/Ds or ADCs)

Produces a digital output code that is proportional to the magnitude of the
analog input signal at the time of the conversion.

Key Parameters:

Resolution - Precision by which the digital code represents the analog signal's magnitude.
Specified as: - # bits (Binary Format)

- # digits (Decimal Format)

- # counts (Integrating Types)
- Minimum Resolvable Input Voltage

Key Parameters:
Resolution - Converter Precision (#bits) - see definition above

Features:

Many second sources to industry standard devices

) ) — 0011 Digital
Speed - Maximum number of conversions per second ANALOG — ap | — 0100 Outout
Specified as: - Hz (Hertz) = cycles per second INPUT [ up
-XSPS = samp){es per second SIGNAL | 0110 Code
- Throughput = samples per second
- teconv. in units of time
Architecture Internal Structures Harris Features
Flash Fastest, limited resolution |4 to 8 bits; up to 25M
Subranging Fast, two-step Flash 10 bits; internal track & hold
Successive Approximation Med. speed, med. resolution | 8 to 14 bits; up to 25 KSPS
Integrating Slow, high resolution Up to 5.5 digits (18 + bits)
A/D Converters with Display Outputs
Special purpose integrating ADC'’s for use with LED, LCD, and
LCD-bargraph displays
Features:
Directly drives display - ‘ MG [\ — ap E— | 0 | BiSfAY
Integrating architecture - up to 4 1/2 digit resolution; 30 SPS SIGNAL B Il OUTPUTS

Digital to Analog Converters (DACs or D/As)

Produces a discrete analog output level proportional to the digital input code

Settling Time (Lei) - time for analog output to reach its final value _

Output Types - ouh(Current Output) or Vgt (voltage output) DIGITAL 0011 _ ANALOG

Type - Multiplying: Needs external reference INPUT 0100 _, _J]paC —> OUTPUT
- Non-multiplying: Has internal reference CODE o110 — SIGNAL

Wide selection of speeds (to ts < 20ns) and resolutions (up to 16 bits)

[
b
[

€
o
>
c
o

(S]
o]
=
]

o




Data Converters

H SERIES

CA SERIES

Prefix Device Suffix Prefix Device Suffix
H1 3- 7151 - 5 CA 3306 A E
Famlly] Device Type
Package Option
Package
Family: Package: Temperature: Prefix:
A Analog 1 Ceramic DIP 1 -55°C to +200°C CA Linear ICs
C  Communications 18 Brazed Seal 2 -55°Ct0+125°C Package:
D Digtal 2 105 4 -25°C10485°C ackage:
I Interface 3 Epoxy DIP 5 0°Ct0+75°C D Ceramec OIP
M Memory 4 Leadless Carriers 6 100% 25°C Probe (Dice Only) € Plastic DIP
PL  Programmable Logic 4P Plastic Leaded Chip Carrier 7 0°C to +75°C with 96 hour burn-in FCERDIP
S Miltary/Aerospace 5 Ceramic Substrate 8 Dash 8 Program, hi-rel processing H Chp ¢
V High Voltage 7 MiniDIP with burn-in J - 3-Layer Ceramic Leadless Chip Carrier
9 Flat Pack 9 -40°C o +85°C K Ceramic flat Package s o
9P Small Outline 9+ -40°C to +85°C with burn-in L Single Layer Ceramic Leadiess Chip Carrier
0 Chip Form M Small-Outiine Plastic Package
Q  Plastic-Chip-Carrier Package
Prefix _ Device Suffix Prefix:
AD  Analog Devices Alternate Source
icL s JCD ‘I1: ADC  National Semiconductor Alternate Source

Device Family
Basic Device Type

Electrical Option

Package

Temperature Range J

Number of Pins

Pin-Count Designators

Sufhix

Number of Pins

A

fErvzrxc-—TommooOw®

8

10
12
14
16
22
24
42
28
32
35
40
18
20
3

+ 10 (0 230" pin circle, isolated case)
44

DG Siiconix Alternate Source
ICL  Linear IC
ICM  Microperipheral IC

IH  Analog Switch Family

IM Microcontroller IC

Temperature Range

C  Commercial 0°C to 70°C
I Industrial -25°C to 85°C or -40°C to 85°C

(Specified on Datasheet)

M Mihtary -55°C to +125°C

Package.

B soiC

D Ceramic (Side-Brazed) Dual-In-Line
F Ceramic Flat-Pack
I 16-Pin (6 x 7 Pin Spacing) Hermetic Hybnd DIP
J  CERDIP Dual-in-Line
L Leadless Ceramic Quad-Pack

M Plastic Quad-Pack (PQFP)
P Piastic Dual-In-Line
S T0-52
T T0-5 (Also TO-78, T0-99, TO-100)
U T0-72 (Also T0-18, TO-71)
Z T0-92

W Wafer

/D Dice

to ge-Type

AD (D/A Converter) Series

T0-52

CERDIP Ceramic Dual-In-Line Package
Epoxy Dual-In-Line Package

T0-92

»zox




Analog to Digital Converters

= 0011 Digital
-‘»?p‘l}r“ - AD - —» cnooo"?| ut
SIGNAL - 0110

Conversion
Reso- Time Power
Part fution (Sample Supply Package Temp
Number (bits) Rate) Requirements Types Range | Features
CA3304 4 40 ns +5V 16-pin ceramic DIP IND Low gzower -25 mW typ @25MSPS
(25MSPS) @ 10mA 16-pin plastic DIP MiL SOS Flash
CA3306 6 67 ns +5V a-pln ceramic DIP IND Low power - 70 mW typ @15MSPS
(15MSPS) @ 20 mA 18-pin Elastic DIP MiIL 1k U ladder resistance
Replaces micropower MP76
Solc SOS Flash
HI-5700 8 50 ns +5V 28-pin plastic DIP COM Flash, improved MP7684
(20MSPS) @110 mA IND 9 MHz Input bandwidth
CA3318 ] 67 ns +5V 24-pin ceramic DIP IND Lowest power 8 bit flash
(15MSPS) @ 60 mA 24-plastic DIP 2.5 MHz input bandwidth
ADC0802L 8 110 us +5V 20-pin CERDIP COM S| le 5V sy differential inputs
(9KSPS) @ 2.5mA 20-pﬁ1 plastic DIP IND ng 8') \/B P
MIL 1/4 isa unadjusted error
ADC0803L 8 110 ps +5V 20-pin CERDIP COM Single 5v s dmerentlal Inputs
(9KSPS) @25mA 20-pin plastic DIP lhl;ll“? VREF edy for correct F
"9
112 LSB unadjusted error
ADC0804 8 110 +5V 20-pin CERDIP COM sm le 5v su| differential inputs
(9Ks#§) @25mA 203?.):1 plastic DIP IND oy p% P
MiL ﬁ.gB unad]usted error
HI-7152 10 5us +5V 28-pin plastic DIP COM 200 KSPS throughput rate
(200KSPS) @30mA IND Internal track a:’\g hold ampliﬂer
-5V 1.5 MHz T/H bandwidth
@15 mA 2 step flash
HI-7153 10 5us +5V 40-pin plastic DIP COM 8 input mux, internal track & hold
(200KSPS) @ 30mA IND 200 KSPS throughput rate
-5V 2 step flash
@15 mA
HI-7151 10 10 ps +5V 28-pin plastic DIP COM 100 KSPS thro:ghput rate
(100KSPS) @30mA IND Internal track and hold ampllﬁer
-5V 1.5 MHz T/H bandwidt
@15 mA 2 step flash
CA3310 10 13 us +5V 24-pin ceramic DIP IND Low power - 15 mW typ
(77KSPS) @ 8mA 24-pin g)lastic DIP MIL Internal clock,
[o][¢] 1.5 MHz Input bandwidth
S.A.R. w/track & hold
CDP68- 10 14§s +5V 16-pin plastic DIP IND Low cost, low power CMOS
HC68AZ (71KSPS) @2mA 0-pin SOIC SAR type serial output
8 input MUX
HI-774 12 8 s £15V 28-pin sidebraze COM | Internal reference, low noise
(125KSPS) | @ 17 mA/28 mA MIL | Faster version of HI674
+5V@ 17 mA
HI-674 12 12 us 15V 28-pinceramic DIP |  COM | Low noise, faster version of HI574
(83KSPS) @ 15 mA/28 mA Lcc MiL
+5V @ 15 mA
HI-574 12 25 us 215V 28-pin sidebraze cOoM Low noise, improved ADS74A,
(40KSPS) @ 15 mA/28 mA LcC MiL Faster interface logic
+5V @ 15 mA
IcL7112 12 40 ps 5V 40-pin ceramic DIP COM 1: 1.85 radix, error correcting,
(25KSPS) @4mA I';l“? calibration PROM, low dfri
ICL7109 12 133 ms 5V 40-pin ceramic DIP CcOM Integrating type
(7.6SPS) @ 1.5mA 40-pin CERDIP IND Rollover error =1 count
40-pin plastic DIP MiL Differential inputs

Data Converters




Analog to Digital Converters

(continued) _
paoal\ o (oo |- B0
eyt /\/ C fio0 oS

Conversion
Reso- Time Power
Part lution (Sample Supply Package Temp
Number (bits) Rate) Requirements Types Range | Features
ICL7115 14 40 ps +5V 40-pin ceramic DIP COM S.AR.
(25KSPS) @ 4 mA/6 mA Lcc IND No missing codes to 14 bits
MIL No 8aln or offset adjust
PROM corrected
ICL7104 14 164 ms +15V @ 13 mA 2 chip set COM Integrating type
and (6SPS) +5V @ 600 pA 14-pin plastic DIP Low leakage 30 pA max
ICL8052 14-pin ceramic DIP 30 LV typical noise
14-pin CERDIP
and
40-pin plastic DIP
ICL7104 14 164 ms +15V @ 15 mA 2 chip set COM Integrating type
and (6SPS) +5V @ 600 pA 14-pin ceramic DIP Low noise 2 LV typ,
ICL8068 14-pin CERDIPand 165 pA max leakage
40-pin plastic DIP
ICL7135 41/2 250 ms +5V@3mA 28-pin plastic DIP COM 100V resolution
Di%ns (4SPS) 28-pin CERDIP Differential inputs
(15 bits) Muxed BCD output
ICL7104-16 16 655 ms +15V @ 13 mA 2 chip set COM Integrating type
and (1.68PS) +5V @ 600 pA 14-pin plastic DIP Low leakage 30 pA max
ICL8052 14-pin ceramic DIP 30 uV typical noise
14-pin CERDIP
and
40-pin plastic DIP
ICL7104-16 16 655 ms 15V @ 15 mA 2 chip set coM Integrating type
and (1.5SPS) +5V @ 600 pA 14-pin ceramic DIP Low noise 2 LWV xp,
ICL8068 14-pin CERDIP 165 pA max. leakage
40-pin plastic DIP
HI-7159 5.5/4.5 67 ms +5V 28-pin plastic DIP COM Integrating type
Digits (5.5 digit) @ 10 mA/4.5 mA 5.5 or 4.5 digit modes
(18/15 (15SPS) 10 WV resolution in 5 1/2 digit mode
bits) 17ms ParalleVserial output
4.5 di%lt)
(60SPS)




Analog to Digital Converters
with Display Outputs

Conversion
Part Output Time Package
Number Type Resolution (Sample Rate) Types Features
IcL7182 Leo, 3X 101 Bargraph 40 ms 40-&n plastic DIP 1% resolution,
Segments (25 SPS) -pin SOIC 0.2 to 1.1V input range
Plus Zero ICL7182 Display Kit available
CA3162 LED, CA 3 Digits 10 ms/250 ms 16-pin plastic DIP BCD to 7 Segment Converter,
and BCD (96SPS/4SPS) | and 2 chip set s a complete bPMA-D
CA3161 16-pin plastic DIP Converter,
3 dtgit output, "EEE™: positive over-range 4
ndication, "-":negative over-range display. g
lcL7106 | LcD,DD 3 1/2 Digits 333 ms 40pinplastic DIP | Low cost g
(3SPS) —p? Low noise (15uv S
Direct Display D o
Auto-Zero in rating ps
]
IcL7107 LED, CA 3 1/2 Digits 333 ms 40—pin plastic DIP g
(3SPS) Sin ceramic DIP Low noisa ‘ rrp
in CERDIP Direct Display Drive
-pin SOIC Auto-Zero integrating
ICL7116 LcD, DD 3 1/2 Digits 333 ms 40—&n plastic DIP ICL7106 with Display Hold function
(3SPS) -pin 8
IcL7117 LED, CA 3 1/2 Digits :(Sggprg? 40-pin plastic DIP ICL7107 with Display Hold function
ICL7126 LcD, DD 3 1/2 Digits 333 ms 40-pin plastic DIP Low power version of ICL7106
(3SPS) 40 in ceramic DIP *Not recommended for new designs
40-pin CERDIP (see ICL7136)
ICL7136 Leb, bb 3 1/2 Digits 333 ms 40-pin plastic DIP Low power version of ICL7106
(3SPS) 40-pin ceramic DIP 'ImEroved version of ICL7126
n CERDIP for new designs
-pin SOIC
ICL7137 LED, CA 3 1/2 Digits 333 ms 40-pin plastic DIP Low power version of ICL7107
(3sPS) 40-pin ceramic DIP
-pin CERDIP
ICL7139 LCD, 2X 3 3/4 Digits 400 ms 40-pin plastlc DIP 13 Ranges, Autora %Mulﬂmeter
(2.55PS) 0-pin SOIC ICL7138 EVKit, ICL7139 Display Kit
available
ICL7149 LCD, 2X 3 3/4 Digits 400 ms AOﬂn plastlc DIP 18 Ral Autoranging Multimeter
(2.5SPS) -pin SO ICL714 Ia'g Kit available (Use
ICL7139 it to evaluate)
ICL7135 MUXED 4 1/2 Digits 250 ms 28-pin plastic DIP 100 uVolt resolution, differential inputs
BCD (4sPS) 28-pin CERDIP
ICL71C03 MUXED 4 1/2 Digits 333 ms 28-pin plastic DIP 2 chl set
and BCD (3SPS) and w leakage 50 pA max
ICL8052 14Jp|n plastlc DIP
14-pin ceramic DIP
14-pin CERDIP
ICL71C03 MUXED 4 1/2 Digits 333 ms 28-pin plastic DIP 2 chip set
and BCD (3SPS) and Low noise 2 pV typ
ICL8068 14-pin ceramic DIP
14-pin CERDIP
ICL7129 LCD, 3X 4 1/2 Digits 500 ms 40-pin plastlc DIP 10 pV resolution, 1X, 10X range selection
(2SPS) -pin SOIC Evaluation Kit ICL7129/EVKit available
HI-7159 MUXED 5 1/2 & 41/2 28-pin plastic DIP Int ratl %p
BCD % (5 1/2 D it) or 4 1/2 Digit Modes
(18 bits) (1 10 uV resolution
4 112
(GOSPSg




Digital to Analog Converters

DIGITAL 0011
INPUT ~ 0100 —p | ANALOG
SE5E 818 * ﬁLUJ oured

R Cot_\r\gersion P
eso- ime ower
Part lution (Sample Supply Package Temp
Number (bits) Rate) Requirements Types Range | Features
CA3338 8 20ns étzg +5V @ 25 mA 16-pin plastic DIP IND Video speed, voltage output
(50M (dynamic) 16-pin ceramic DIP MiIL 2 performance grades
External reference
AD7523 8 200ns (max) +5Vto +16V 16-pin plastic DIP COM Second source
(5MSPS) @ 2.5 mA 16-pin CERDIP MiL 3 performance grades
(excl | ladder) External reference
Current output
AD7520/30 10 500ns $ ) +5V to +15V 16 gain plastic DIP COM Second source
(2Ms %S’ @2mA 16 pin CERDIP MiIL 3 performance grades
(excl | ladder) External reference
Current output
AD7533 10 ??ggsM (g\;é +8/ ";os-n iv 16 pin plastic DIP coM Second 'souroe
. .5m cos!
(excl | ladder) Exernal reference
Current output
HI-565A 12 250ns (max) 15V 24 pin ceramic DIP COM Industry standard
(4MSPS) @ +12mA/ MIL DI process
-15 mA Internal reference
Current output
HI-562A 12 400ns (max) +5V @ 15 mA 24 pin ceramic DIP COM Industry standard
(2.6MSPS) -15V@ 23 mA IND DI process
MIL External reference
Current output
AD7521/31 12 500ns 'g ) +5V to +15V 18 pin plastic DIP COM 12 bit versions of AD7520/30
" (2MS! tg @2mA 18 pin ceramic DIP MIL
(excl 1 ladder)
AD7541 12 1us (max) +5V to +16V 18 pin plastic DIP COM Second source ’
(1IMSPS) @ 2mA 18 pin ceramic DIP IND External reference
(excl | ladder) MiL Current output
HI-DAC8BOV 12 162!;!5( étzg) * 1@?V tg 21 E/V 24 pin ceramic DIP COM fg:’ond stsourca
+15 m, CO!
¢ ) -20mA DI process
Voitage output
Internal reference
HI-DAC85V 12 16?7;; étpé) * 1@?v tg 21 E/V 24 pin ceramic DIP IND Eg:ond s‘souree
+15m CO
¢ ) -20 mA Di process
Voltage output
Internal reference
AD7545 12 2ps &mag +5V to +16V 20 pin plastic DIP COM Second source
(500KSPS) @2mA 20 pin CERDIP IND External reference
MIL Current output
ICL7134 14,13, 1 +5V @ 2.5 mA 28 pin CERDIP COM Bipolar and unipolar version
12 (ﬁ &3 (excﬁ ladder) P IND Ex’;emal referelpnge
MIL Current output
HI-DAC16 16 (11;& étzg% +15V@ 18 mA 40 pin ceramic DIP COM g)‘ctansion of HI-562
rocess
Ext%mal reference
Current output
IcL7121 16,15, 3ys émaog +5V @ 1.5 mA 28 pin CERDIP COM PROM corrected
14 (333KSPS) MIL External reference
Current output




Analog Switches and Multiplexers
L |

Analog Switches: !

An Analog Switch will pass or block an analog signal. Itis IN OFF
commanded by a digital signal to pass (turn-on) or block ANALOG | ®o———o0
(turn-off) the signal. SIGNAL ON VOLTAGE
DIGITAL
SIGNAL
Key Parameters:
Rds(on) or Ron: Resistance of Switch when closed
Toff/on OF Taccess: Time to open/close switch
Ig or Ig or loff: Leakage current when switch is open
Vs or Vanalog Analog input signal range
Features:

Fast Switching - 30ns - HI-201HS
High Off Isolation - 65 dB at 10 MHz - HI-222
Low On Resistance - HI-201HS, HI-30X, DG-30X

Types, Configurations (i.e. Single Pole Single Throw)
SPST - Single Dual, Quad

4PST, SPDT - Single, Dual

DPST, DPDT - Single, Dual

Video Switches

Virtual Ground Switch, Switch Driver

Analog Multiplexers (MUX) aaoa oot e

An Analog Multiplexer is a group of analog switches with their analog outputs INPUT 3
tied together. ___DJ

Key Parameters . ANALOG ._/l’._ﬁ

Same as above INPUT 2 ANALOG
‘_J‘_o‘“c' [ outpur
Features DECODER

70 Volt Peak-to-Peak Overvoltage Protection - HI-54X  hag1S -

ANALOG Y
High Channel Impedance in Fault Condition - IH51XX o] CHANNEL INPUT S 1
Digital Input Latches - DG52X SELECTOR

Types, Configurations ) . SUN
1x8, 1x16, Dual 1x4 1 1x4 or 4:1 MUX | Aveq

Dual 1x8, Latchable, Programmable Configuration __D-I
Overvoltage Protected, Fault Protected, Video

Applications of Switches and Muxes
Route analog signals in:

- Data Acquisition systems

- Video Equipment

- Instrumentation and Control Circuitry

- Signal Processing

- Data Processing and Control Systems
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Analog Switches and Multiplexers

Part Description:

H 1 - 0506 -

3)}

Prefix Part Number
Temperature
-2:-55°C TO +125°C
-4 :-25°C TO +85'C
5 95°C DIGE PROBE
-6: 25
Package . -8 DASH 8 HIGH REL
1 - Dual-in-line, ceramic -9 :-40°C TO +85'C
2- TO metal can /883: MIL STD
3 - Dual-in-line, plastic
4 - Leadless chip carrier
4P - Plastic leaded chip carrier
9 - Flat pack
9P - SOI
0 - Chip form

Prefix _ Device Suffix Prefix-
AD  Analog Devices Alternate Source
M5 JCDL ADC  National Semiconductor Alternate Source

ICL L
! DG Siiconix Alternate Source
ICL  Linear IC
ICM  Microperipheral IC
Device Family IH  Analog Switch Family
IM Microcontroller IC
Basic Device Type
Electrical Option Temperature Range
C  Commercial 0°C to 70°C
Temperature Range

1 Industnal -25°C to 85°C or -40°C to 85°C
(Specified on Datasheet)

d M Military -55°C to +125°C
Number of Pins

Package
B SOiC
Pin-Count Designators D Ceramic (Side-Brazed) Dual-In-Line
F Ceramic Flat-Pack
Suffix Number of Pins I 16-Pin (6 x 7 Pin Spacing) Hermetic Hybrid DIP
A 8 J CERDIP Dual-In-Line
8 10 L Leadless Ceramic Quad-Pack
M Plastic Quad-Pack (PQFP)
C 12
D 14 P Plastic Dual-in-Line
£ 16 § T0-52
F 2 T T0-5 (Also T0-78, T0-99, T0-100)
U TO-72 (Also T0-18, TO-71)
G 24
H P Z T10-92
MW Wafer
! 3 /D Dice
J 32
K 35
L 40 to ge-Type
N 18
P 2 DG (Analog Switch & MUX) Series
R 3 A 10-Pin gletal Can
. L 14-Pin Flat Pack
‘\:\1 lg (0230 pincircle 1solated case) P Ceramic (Dual-In-Line Package (Spectal Order Only)
K CERDIP
Y S0IC
AD (D/A Converter) Series
H T0-52
D CERDIP Ceramic Dual-in-Line Package
N Epoxy Dual-In-Line Package
R T0-92




Analog Switches
All Switches with Prefix “HI’’ are Dielectrically Isolated (DI)

1 2 3 4
~ o—o/( & —>» o-—o’( Ao
' L1 loAqas o——o’}}——oﬁ
. ' | '
5 6 7 8 9
o—M( - @-———0/1/ Ao !
<@ ;':_k:‘:’__m?: oAn L otao | o olg—o
o— T %y —° ! o—-o/rﬂ—i—o o—_o/f/A_—-o
DUAL QUAD DUAL DUAL
SPST SPST SPST 4PST SPDT DPST DPST DPST DPDT
(1) (2) (3) (4) (5) (6) (7) (8) (9)
DG180 IH401A DG186 DG189 DG183
DG181 DG187 DG190 DG184

DG182 DG188 DG191 DG185

HI-5040 DG200 DG201A HI-5047 DG301A DG303A HI-5044 DG302A HI-5046
1H5040 DG300A DG202 HI-5047A HI-301 HI-303 IH5044 HI-302 HI-5046A
IH5140 HI-200 DG211 IH5047 HI-305 HI-307 IH5144 HI-306 IH5046

HI-222 DG212 HI-387 HI-390 HI-384

HI-300 DG308A HI-5042 HI-5043 HI-5045

HI-304 DG309 HI-5050 HI-5051 HI-5049

HI-381 HI-201 IH5042 IH5043 IH5045

HI-5041 HI-201HS IH5142 IH5143 IH5145

HI-5048 IH5052 IH5150 IH5151 IH5149

IH5041 IH5053

IH5148 IH5352

IH5341

FET SWITCH CONFIGURATION

SINGLE DUAL TRIPLE QUAD
IH5017 1H5009
IH5022 IH5018 IH5014 IH5010
IH5019 IH5011
IH5024 IH5020 IH5016 IH5012




Analog Switches (continued)
All Switches with Prefix “HI’’ are Dielectrically Isolated (DI)
\' V+

L

T|2 T“

VL v+

T12 Tﬂ

16| 4
s.____,Tx_.l_on s1°——-——-—¢r o0, ﬂ-D'D-"E-o
o
]
! . seDP otop---4°
‘ a2 DD °
2
15 1 H D7
""—'D'D' - 5 8 o
Y. B LY. % o 1
= 1= s e ! L-o
Vg V- VR V-
SPST DUAL SPST QUAD SPST
Rds(ON) Switch Switch Analog Sig. Ig Max Ig Max 70/ TON TOFF
Device Suffix Codes MIL Spec QMax (1) “ON"V “OFF"V Range V 75/859C nA nSec nSec Features
SINGLE POLE SINGLE THROW/(SPST) - i : ' ]
HI1-5040 -2,-5,-T HI1-5040/883 50 Typ. 3.0 0.8 V-toV+ 0.8 Typ.
IH5140 MJE, CJE, CPE IH5140MJE/883B 50 24 0.8 *11
DUAL SINGLE POLE SINGLE THROW {DUAL SPST}.
DG180 AA,BA DG180AA/883B 10 0.8 20 (V-#7.510V+ 1 300 350 Lowest Rds(ON)
AP,BP DG180AP/883B
DG181 AA,BA DG181AA/883B 30 0.8 20 (V-)+5to V+ 1 100 150 180 Low Rds(ON)
AP, BP DG181AP/883B
DG182 AA,BA DG182AA/883B 75 0.8 20 (V-1+7.510V+ 1 100 250 300
AP,BP DG182AP/883B
DG200 AA,BA DG200AA/883B 100 2.4 08 V-toV+ 5 100 1000 500
AK, BK, CJ DG200AK/883B
HI1-0200 -2,-4,-5,-7 HI1-0200/883 80 0.8 24 V-toV+ 50 500 240 500
HI2-0200 -2,-4,-5,-7 HI2-0200/883
Hi13-0200 -5
HI1-0222 -5,-9 HI1-0222/883 50 0.8 24 V-toV+ 25 200 100 70 RF Video T-Switch
HI3-0222 -5
HI4P0222 -5 PLCC
DG300A AA,BA,CA DG300AAK/883B 50 4 0.8 V-toV+ 5 100 150 130
BK,CK,CJ
HI1-0304 -2,-5 HI1-0304/883 50 11 35 V-toV+ 5 100 210 160 | CMOS Logic, Very
HI2-0304 -2,-5 Low Leakage
HI1-0381 -2,-5 HI1-0381/883 50 4 0.8 V-toV+ 5 100 210 160 | VeryLow Leakage
HI2-0381 -2,-5 HI2-0381/883
HI1-5041 -2,-5,-7 HI1-5041/883 50 Typ. 3 0.8 V-toV+ 0.8 Typ. 500 370 280 | 100 Rds(ON)
HI3-5041 -5 Matching
HI1-5048 -2,-5,-7 HI1-5048/883 25 Typ. 3 0.8 V-toV+ 0.8 Typ. 500 370 280 |50 Rds(ON)
HI3-5048 -5 - Matching
1H5141 MJE, CJE, CPE IH5141MJE/883B 75 2.4 0.8 +10 5 100 150 125
1H5341 MTW, ITW, CPD IH5341MTW/8838 75 24 0.8 V-toV+ 1 100 150 80 RF Video T-Switch
QUAD SINGLE POLE SINGLE THRQW o "
DG201 AK, BK,CJ DG201AK/8838 125 24 0.8 V-toV+ 5 100 370 Very Low Leakage
DG201A AK, BK, CK, CJ DG201AAK/883B 75 0.8 2.4 V-toV+ 5 370 | Very Low Leakage
HI1-0201 -2,-4,-5,-7 80 0.8 2.4 V-toV+ 50 250 185 220
HI3-0201 -5
HI4P0201 -5 PLCC
HI9P0201 -5 S0IC
HI4-0201/883 LCC
HI3-0201HS |-4,-5 HI1-0201HS/883 50 08 24 V-toV+ 1 50 30 50 High Speed
HI4P0201HS | -5 ! PLCC
HI9PO201HS | -5,-9 soiC
HI4-0201HS/883 LCC
DG202 AK, BK, CK,CJ DG202AK/883B 175 24 0.8 V-toV+ 5 480 370
DG211 CJ 175 0.8 24 V-toV+ 5 460 360 Low Cost
cY SOIC
DG212 cJ 175 24 0.8 V-toV+ 5 460 360 Low Cost
cYy SOIC
DG308A AK, BK,CK,CJ DG306AAK/883B 100 11 35 V-toV+ 5 100 130 90 CMOS Logic, Single
cYy or Dual Supply Oper. | SOIC
DG309 AK, BK, CK, CJ DG309AK/883B 100 3.5 1 V-toV+ 5 100 130 90 CMOS Logic, Single
Y . or Dual Supply Oper. | SOIC
IH401A 30 Typ. 4 0.8 +11 0.5 50 50 150 Quad VaraFET™
Switch. Use IH6201
R Driver
IH5052 MDE, CDE IH5052MDE/8838 80 0.8 24 *10 5 100 1000 500
IH5053 MDE, CDE IH5053MDE/883B 80 24 0.8 +10 5 100 1000 500
IH5352 MJE, UE, CPE IH5352MJE/883B 75 24 0.8 V-toV+ 2 100 150 80 RF Video T-Switch




Analog Switches (continued)

All Switches with Prefix “HI” are Dielectrically Isolated (DI)
V4

HI1-5047

HI1-5047/883

VL v+ v v v+
]12 '11 T12 111 le tn
81réjq:—o Dy s,.i—__.—r_)'—q 04 s,-—%——r}—\-;—o 0,
8 D 8, —>o D,
20 -.—0 2 o A Aa 5] M 3
83 r—abs 320—_‘\'!-—.02 1 DD
Sae— LI 1 AzOE-D-D--
15 E ‘°£‘D'>"' s, o—:—o*h-,:—o D2
S4 D‘——‘———\l'—’—o D4
113 114 113 lu 113 114
VR V- Va V- Vg V-
4PST SPDT DUAL SPDT
Rds(ON) 1g Max 70/ TON TOFF
Device Suffix Codes QMax (1) 75/85°C nA nSec Features

1002 Max Rds(ON) Matching

HI3-5047
HI1-5047A | -2,-5,-7 HI1-5047A/883 25Typ. 3 0.8 V-toV+ 0.8 Typ. 500 370 280 50 Max Rds(ON) Matching
HI3-5047A | -5 .
Rds(ON) VinH VinL Ansiog Sig. Ig Max 70/ TON TOFF
Suffix Codes MIL Spec OMax (1) Range V 75/85°C nSec nSec Features

DG186 AA, BA DG186AA/883B 10 2 0.8 (V-H7.510V+ 15 300 350 300 Channel 1 “ON",
AP, BP DG186AP/8838 : Channel 2 “OFF”
DG 186AL/883B
DG187 AA,BA DG187AA/883B 30 2 0.8 (V-)+7.5toV+ 5 100 150 180 Channel 1 “ON",
AP, BP DG187AP/883B Channel 2 “OFF”
DG187AL/883B
DG188 AA, BA DG188AA/8838 75 2 08 (V-}+5toV+ 5 100 250 300 Channel 1 “ON",
AP, BP DG 188AP/883B Channel 2 “OFF”
DG301A AA, BA,CA DG301AAA/883B 50 24 08 V-toV+ 5 100 150 130 Channel 1“ON",
AK, BK, CK, CJ Channel 2 “OFF"
HI1-0305 -2,-5 HI1-0305/883 50 1 3.5 V-toV+ 5 100 210 160 CMOS Logic, Very
HI2-0305 -2,-5 Low Leakage
HI1-0387 -2,-5 50 4 0.8 V-toV+ 5 100 210 160 Channel 1 “ON",
HI2-0387 ~2,-5 Channel 2 “OFF"
HI1-5042 -2,-8,-7 HI1-5042/883 50 Typ. 3 0.8 V-toV+ 0.8 Typ. 500 370 280 Channel 1 “ON",
HI3-5042 -5 Channel 2 “OFF"
100 Max Rds(ON)
Matching
HI1-5050 ~2,-5,-7 HI1-5050/883 25Typ. 3 0.8 V-1oV+ 0.8 Typ. 500 370 280 Channel 1 “ON",
HI3-5050 -5,-7 Channel 2 “OFF"
50 Max Rds(ON)
Matching
IH5142 MJE, CJE, CPE IH5142MJE/883 75Typ. 24 0.8 %10 5 100 370 250 Channe! 1 “ON",
Channel 2 “OFF”

08 (V-1+7.510 v+

AP, BP DG189AP/883B 10 2 15 300 350 300 Channel 1 “ON",
Channel 2 “OFF",
Lowest Rds(ON)
DG190 AP, BP DG190AP/883B 30 2 0.8 (V-)+7.510V+ 5 100 180 150 Channel 1 “ON",
DG 190AL/883B Channel 2 “OFF”,
Low Rds(ON)
DG191 AP, BP DG191AP/8838B 75 2 0.8 (V-}+5toV+ 5 100 300 150 Channel 1 “ON",
DG191AL/883B Channel 2 “OFF"
DG303A AK, BK,CK,CJ DG303AAK/883B 50 4 0.8 V-toV+ 5 100 150 130 Channel 1 “ON",
Channel 2 “OFF”
HI1-0307 ~2,-5 50 1" 35 V-toV+ 5 100 160 100 Channel 1 “ON",
Channel 2 “OFF”
CMOS Logic
HI1-0390 -2,-5 50 4 0.8 V-toV+ 5 100 210 160 Channel 1 “ON",
Channel 2 “OFF”
HI1-5043 -2,-5,-7 HI1-5043/883 50 Typ. 24 0.8 V-toV+ 0.8 Typ. 500 370 280 Channel 1 “ON",
HI3-5043 -5 Channel 2 “OFF"
HI4P5043 -5 100 Max Rds(ON) PLCC
HI4-5043/883 Matching Lcc
1H5043 MJE, CJE, CPE IH5043MJE/883B 75 3 0.8 %10 5 100 1000 500 Channel 1 “ON",
cY Channel 2 “OFF” SOIC
HI1-5051 -2,-5,~7 HI1-5051/883 25Typ. 3 0.8 V-toV+ 0.8 Typ. 500 370 280 Channel 1 “ON",
HI3-5051 -5 Channel 2 “OFF”
HI4PS5051 50 Max Rds(ON) PLCC
HI4-5051/883 Matching Lce
1H5143 MJE, CJE, CPE IH5143MJE/883B 75 24 0.8 %10 5 100 250 150 Channel 1 “ON",
Channel 2 “OFF"
IH5151 MJE, CJE, CPE IH5151MJE/883B 30 24 08 V-toV+ 2 100 500 250 Channel 1 “ON",
Channel 2“OFF"
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Analog Switches (continued)
All Switches with Prefix “HI’’ are Dielectrically Isolated (DI)
V4

VLoV v VL v+
l12 [11 712 Tn le Tn
18 18 4
s,.—-———.—vl’h—.l-q Dy 84 °_;—-o-ﬂ—?"—e Dy 519-‘—6_-——.4"_.?_0 Dy
oot o
) H S3o g " ~T—° D3 S2 3 —o D2
3 are=DP>-- —°‘l| -
82 oo fit—0 D2 o Szo— T"Ds
15 1 Ago—g--D-D—-n 6 S4a—1—5 (e D4
'“—'D'D'" sp0—g——t1ton, A 'D‘D"‘
S4 o——oJ1-1—e Dg
113 114 113 lu lu 114
VR V- VR V- VR V-
DPST DUAL DPST DPDT
Rds(ON) Switch Switch Analog Sig. Ig Max I Max 70/ TON TOFF
Device Suffix Codes MIL Spec OMax (1) “ON"V “OFF"V Range V 259C nA 75/85%¢C nSec nSec Features
DOUBLE POLESINGLE THROW {DRST) '
HI1-5044 -2,-5,-7 HI1-5044/883 50 Typ. 3 0.8 V-toV+ 0.8Typ. 500 370 280 1002 Max Rds(ON)
HI3-5044 -5 Matching
1H5144 MJE, CJE, CPE IH5144MJE/883B
DUAL DOUBLE POLE SINGLE THROW (DUA
DG183 AP, BP DG183AP/883B 10 2 08 (V-H7.5t0 V+ 15 300 300 350 Lowest RdSON)
DG183AL/883B
DG184 AP, BP DG184AP/883B 30 0.8 2 (V-H#7.510 V+ 5 100 300 350 Low Rds(ON)
DG184AL/883B
DG185 AP, BP DG185AP/8838 50 0.8 24 (V-}+5to V+ 5 100 100 70 RF Video T-Switch
DG302A BK, CK,CJ DG302AAK/883B 50 4 0.8 V-toV+ 5 100 150 130
HI1-0306 -2,-5 50 4 0.8 V-1to V+ 5 100 150 130
HI1-0384 -2,-5 50 11 3.5 V-toV+ 5 100 210 160 CMOS Logic,
Very Low Leakage
HI1-5045 -2,-5,-7 HI1-5045/883 50 4 0.8 V-toV+ 0.8 Typ. 500 210 160 Very Low Leakage
HI3-5045 -5
HI4P5045 -5 PLCC
HI4-5045/883 LCC
HI1-5049 -2,-5,-7 HI1-5049/883 25 Typ. 3 08 V-toV+ 0.8 Typ. 500 370 280 50 Rds(ON) Matching
HI3-5049 -5
HI4P5049 -5 PLCC
HI4-5049/883 Lce
IH5145 MJE, CJE, CPE IH5145MJE/883B 75 24 0.8 *10 5 100 150 125
Rds(ON) VinH VinL Analog Sig. 1g Max Ig Max 70/ TON TOFF
Device Sutfix Codes MIL Spec QOMax (1) MinV MaxV Range V 259C nA 75/859C nSec nSec Features
DOUBLE POLE DOUBLE THROW (DPOT) : . . /
HI1-5046 -2,-5,-7 HI1-5046/883 5 0.8 24 -Vio+V 0.8 Typ. 500 370 280 Channel 1 “ON", Channel 2 “OFF”
HI3-5046 -5 109 Max Rds(ON) Matching
HI1-5046A |-2,-5,-7 HI1-5046A/883 25 3 08 *10 0.8 Typ. 500 370 280 Channel 1 “ON", Channel 2 “OFF"
HI3-5046A -5 50 Max Rds(ON) Matching
VL v+
T2 Tn e
4 3 o-eD-D—(_ SWITCH o SWITCH
sy ,___./ih__. 04 e o o * ©O—O DRAIN
1 & N ©oun
aed - >4 :-— - -4
10 o
A2 °—'D'D‘ H o—-ﬂD—D—{ CONTROL D D .
o IN
5| 8
spod—Aul8 o0, o g DRIVER
EE D L., TRANSLATOR =
VR V-
DUAL SPST QUAD SPST “T* SCHEMATIC
HI-222, IH-5341 IH-5352
Rds(ON) Switch Switch Analog Sig. Ig Max 1 Max 70/ TON T OFF
Device Suffix Codes MIL Spec QMax (1) “ON"V “OFF"V RangeV 259 nA 75/85°C nSec Features
RF/NVIDEO “T% SWITCHES ; . ) :
HI1-0222 -5,-9 HI1-0222/883 5 0.8 24 -Vio+V 25 200 100 70 Dual SPST
HI3-0222 -5
HI4P0222 -5 PLCC
IH5341 MTW, ITW IH5341MTW/883B 75 24 0.8 -Vio+V 1 100 150 80 Dual SPST
IH5341 CPD
IH5352 MJE, WE IH5352MJE/883B 75 24 0.8 ~Vio+V 2 100 150 80 Quad SPST
IH5352 CPE




Analog Switches (continued)

All Switches with Prefix “HI” are Dielectrically Isolated (Dl)

VIRTUAL GROUND
SEPARATE OUTPUTS

VIRTUAL GROUND
COMPENSATION FET

+5V  +15V

DRIVER
OUTPUT
6,
6,

DUAL CMOS DRIVER
(ONE OF 2 SHOWN)

Rds(ON)

Device Suffix Codes MIL Spec QMax (1)

Switch
“ON"V

Switch
“OFF'V

Analog Sig.
Range V

259 nA

Ip Max
709C nA

TON
nSec

TOFF
nSec Features

VIRTUAL GROUND SWITCHES SEPARATE OUTPUTS.

IH5011 MDE, CDE 100 1.5 1" %10 0.5 20 500 500 4 Channels, CMOS Logic
IH5011 CPE

1H5012 MDE, CDE IH5012MDE/8838 150 0.5 4.5 *10 0.5 20 500 500 4 Channels

IH5012 CPE

IH5016 MDE, CDE 150 0.5 4.5 *10 0.5 20 500 500 3 Channels

IH5016 CPE

IH5019 MDE, CDE 100 1.5 1 *10 0.5 20 500 500 2 Channels, CMOS Logic
IH5019 CPE

1H5020 MDE, CDE 150 0.5 4.5 *10 0.5 20 500 500 2Channels

1H5020 CPA

1H5021 CPA 100 1.5 11 *10 0.5 20 500 500 1 Channel, CMOS Logic
IH5022 MDD, CDD 150 0.5 45 +10 0.5 20 500 500 1 Channel

1H5022 CPA

IH5024 MDE, CDE 150 0.5 4.5 *10 0.5 20 500 500 1 Channel, Compensating FET
1H5024 CPA

COMMON OUTPUTS WITH COMPENSATION FET -

500 4 Channels, CMOS Logic

IH5009 MDD, CDD IH5009MDD/883B 100 1.5 1 *10 0.5 20 500
IH5009 CPD
IH5010 MDD, CDD IH5010MDD/883B 150 0.5 4.5 *10 0.5 20 500 500 4 Channels
1H5010 CPD
IH5014 MDD, CDD 150 0.5 4.5 +10 0.5 20 500 500 3Channels
IH5014 CPD
1H5017 MDD, CDD 100 1.5 " *10 0.5 20 500 500 2 Channels, CMOS Logic
IH5017 CPA
1H5018 MDD, CDD 150 0.5 45 +10 0.5 20 500 500 2 Channels
IH5018 CPA
VinH VinL Analag Sig. Ig Off TON TOFF

Device Suffix Codes MIL Spec Outputs MinV MaxV RangeV +nA nSec nSec Features
DUAL CMOS DRIVER/VOLTAGE TRANSLATOR "
1H6201 MJE, CJE, CPE V+,V- 24 0.8 N/A N/A 400 300 Dual Complementary Outputs,

Drives IH401A
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Analog Multiplexers

All MUX’s with Prefix “HI” are Dielectrically Isolated (Dl)

GENERAL PURPOSE
DEVICE NUMBER (S) CONFIGURATION Rds(ON)-OHMS
DGS508A, IH6108 8-Channel Single Ended 450
DG506A 16-Channel Single Ended 450
DG509A, IH6208 4-Channel Differential 450
DG507A 8-Channel Differential 450
ACTIVE OVERVOLTAGE
PROTECTION CONFIGURATION Rds(ON)-OHMS
HIS08A 8-Channel Single Ended 1800
HI-506A 16-Channel Single Ended 1800
HI-509A 4-Channel Differential 1800
HI-507A 8-Channel Differential 1800
FAULT PROTECTED
DEVICE NUMBER (S) CONFIGURATION Rds(ON)-OHMS
IH5108 8-Channel Single Ended 1800
IH5116 16-Channel Single Ended 1800
IH5208 4-Channel Differential 1800
IH5216 8-Channel Differential 1800
LATCHABLE
DEVICE NUMBER (S) CONFIGURATION Rds(ON)-OHMS
DG526 16-Channel Single Ended 450
DG527 8-Channel Differential 450
DG528 8-Channel Single Ended 450
DG529 4-Channel Differential 450
MODE PROGRAMMABLE
DEVICE NUMBER (S) CONFIGURATION Rds(ON)-OHMS
HI-516 16-Channel/Dual 8-Channel 750
HI-518 8-Channel/Dual 4-Channel 750
SPECIAL PURPOSE
DEVICE NUMBER CONFIGURATION Rds(ON)-OHMS
HI-524 4-Channel Video, Low Crosstalk 1500*
HI-539 Differential, 4-Channel, Low Level Matched 900

NOTE: Most Rds(ON) Values are Maximum at +25°C.
* This is the Maximum Value Over the Entire 00 to +70°C Temperature Range.



Analog Multiplexers (Continued)
All MUX’s with Prefix “HI” are Dielectrically Isolated (DI)

5,00
Sy o—"o—
530" o
sso—""o—
5,00
s,cr/' o—
5,0 o—
530" 0|
—>0
5 0——b0—]
sso—o—" 5190 0t
00" 54— o—1e
530" 510" o—
syo——o—" . 530" o—
30— 5,07 o—
s S150—" o—
53 0" seo—"0
$y0——0"
i el =l
0
A Ay A EN(EABLE NPUT) Nk A A 2] A A Ay N (ENABLE WPUT)
SINGLE1X 8 SINGLE 1 X 16 DUAL1X 4 DUAL1X 8
Rds(ON) VinH VinL Analag Sig. fgoft TON TOFF
Device Suffix Codes MIL Spec QMax (1) MinV MaxV Range V 250G +nA nSec nSec Features
ANALOG MULTIPLEXERS {SINGLE 1.X 8} . ] . o “TABLE 2-1
DG506A AK, BK, CK,CJ DGS06AAK/883B 450 2.4 0.8 V-toV+ 0.01 250 250
HI1-0506 -2,-4,-5,-7 HI1-0506/883 450 24 0.8 V-toV+ 0.3 1,000 400
HI3-0506 -5
HI4P0506 -5 PLCC
HI9OP0506 | -5,-9 SoIC
HI4-0506/883 LCC
HI1-0506A |-2,-5,-7 1800 4.0 0.8 V-toV+ 0.1 300 300 70 Volt Active Overvoltage
HI3-0506A Protection. See Table 2-6 (5)
HI0-0518 -6 750 24 0.8 V-toV+ 0.015 120 140 Programmable 1 of 8, DICE
HI1-0518 -2,-5 Differential 2 of 4. See
HI3-1518 -5 Table 2-7
HI4P0518 -5 PLCC
DG528 AK, BK, CK,CJ DGS528AK/883B 450 2.4 0.8 V-toV+ 0.015 1000 400 Microprocessor Compatible
HI1-0548 -2,-4,-5 HI1-0548/883 1800 4.0 0.8 V-toV+ 0.1 300 300 Active Overvoltage Protection
HI3-0548 ~5 7% Rds(on) Matching. See
HI4P0548 -5 Table 2-8 (5) PLCC
HI9P0548 SoIC
HI4-0548/883 LCC
HI1-1818A |-2,-5,-7 Hi1-1818A/883 400 4.0 0.4 V-toV+ 0.1 500 500
HI3-1818A | -5
HI4P1818A | -5 LCcC
IH5108 MJE, lJE, CJE, CPE | IH5108MJE/883B 1200 24 0.8 *13 05 600 400 50 Volt Fault Protection.
See Table 2-9 (6)
IH6108 MJE, CJE, CPE IH6108MJE/883B 350 24 0.8 +14 0.03 1500 1000 | DGS08A pin for pin,
ENable strobe
ANALOG MULTIPLEXER (SINGLE ¥ X18) ~ I : : TABLE 2-2
HI1-0506 -2,-4,-5 HI1-0506/883 400 2.4 0.8 V-toV+ 0.3 250 250
HI3-0506 -5
HI4P0506 -5 PLCC
HI9P0506 -5,-9 SoiC
HI4-0506/883 LCC
DG506A AK, BK, CK,CJ 450 2.4 0.8 V-toV+ 0.02 250 250
HI1-0506A -2,-5,-7 1800 4.0 0.8 V-toV+ 0.1 300 300 Active Overvoltage Protection
HI3-0506A | -5 See Table 2-6 (5)
HI1-0516 -2,-5 750 24 0.8 V-toV+ 0.03 120 140 Programmable, 1 of 16,
HI3-0516 -5 Differential 2 of 8. See
HI4P0516 -5 Table 2-8 (5) PLCC
HI9P0516 -5,-9 SOIC
DG526 AK, BK, CK,CJ 400 2.4 0.8 V-toV+ 0.2 700 400 | Microprocessor Compatible
HI1-0546 -2,-4,-5 HI1-0546/883 1800 4.0 0.8 V-toV+ 0.1 500 500 Active Overvoltage Protection
HI3-0546 -5 See Table 2-8 (5)
HI4P0546 -5 7% Rds(on) Matching PLCC
HI9P0546 -5,-9 soic
HI4-0546/883 LCC
IH5116 MJI, CJL, CPI 1H5116MJ1/883B 1200 24 0.8 *13 0.05 600 400 Fault Protection.
See Table 2-9 (6)




Analog Multiplexers (continued)

NOTE: All MUX’s with Prefix ‘“HI”’ are Dielectrically Isolated (Dl)

Device
Notes: (2,3)

Suffix Codes

MIL Spec

Rds(ON)
QMax (1)

VinH
MinV

Vint
MaxV

Range V

Analag Sig.

Ip Off

TON

Features

300

0.8

*14

ANALOG MULTIPLEXER [DUAL 1 X4
DG509A AK, BK, CK, CJ 400 2.4 0.8 V-toV+ 0.01 250 250
HI1-0509 -2.-4,-5,~7 HI1-0509/883 450 2.4 0.8 V-toV+ 03 300 300
HI3-0509 -5
HI4P0509 -5 HI4-0509/883 Lcc
HI1-0509A | -2,-5,-7 1800 4.0 0.8 V-toV+ 0.1 300 300 | Active Overvoltage Protection
HI3-0509A -5 See Table 2-8 (5)
HI0-0518 -6 750 24 0.8 V-toV+ 0.015 120 140 | Programmable 10f 8, DICE
HI1-0518 -2,-5 Differential 2 of 4.
HI3-0518 -5 See Table 2-7
HI4P0O518 | -5 PLCC
DG529 AK, BK,CK DG529AK/8838 450 24 0.8 V-toV+ 0.006 1000 400 | Microprocessor Compatible
HI1-0539 -2,-4,-5 850 4.0 0.8 +10 0.001 250 160 | Low Level Signals
HI3-0539 -5 3% Max Rds(on) Matching
HI4P0539 | -5 PLCC
HI1-0549 -2,-4,-5 HI1-0549/883 1800 4.0 0.8 V-toV+ 0.1 300 300 |70 Volt Active Overvoltage
HI3-0549 -5 Protection. 7% Rds(on)
HI4PO549  |-5 HI4-0549/883 Matching. See Table 2-8(5) |LCC
HI9P0549  |-5,-9 el
Hi1-1826A |-2,-5,-7 HI1-1826A/883 400 4.0 0.4 V-toV+ 0.05 300 300
HI3-1826A |-5
HI4P1826A |-5 PLCC
1H5206 MJE, lJE, CJE, CPE | IH5206MJE/8838 1200 24 0.8 +13 0.02 600 400 |50 Volt Fault Protection

See Table 2-9 (6)
1H6206 MJE, CJE, CPE 1H6206MJE/883B 2.4 0.03 1500 max 1000 max

ANALOG MULTIPLEXER (BUAL:Y X 8)

HI1-0507 ~2,-4,-5,-7 Hi1-0507/883 400 24 0.8 V-toV+ 0.3 250 250
HI3-0507 -5
H14P0507 -5 PLCC
HI9PO507 -5,-9 SoIc
HI4-0507/883 LCC
DG507A AK, BK,CK,CJ 450 2.4 0.8 V-toV+ 0.02 250 250
HI1-0507A | -2,-5,-7 1800 4.0 0.8 V-toV+ 0.1 300 300 Active Overvoitage Protection
HI3-0507A -5
HI1-0516 -2,-5 750 24 0.8 V-toV+ 0.03 120 140 Programmable, 1 of 16,
HI3-0516 -5 Differential 2 of 8.
HI4P0516 -5 PLCC
HI9P0516 -5, -9 SOIC
DG527 AK, BK, CK, CJ 400 24 0.8 V-to V+ 0.2 700 400 Microprocessor Compatible
HI1-0547 -2,-4,-5 HI1-0547/883 1800 4.0 08 V-toV+ 0.1 300 300 Active Overvoltage Protection
HI3-0547 -5 7% Rds(ON) Matching.
HI4P0547 -5 PLCC
HI9P0547 =5,-9 SOIC
HI4-0547/883 Lcc

IH5216 MJi, CJI,CPI IH5216M.1/8838 1200 24 0.8 *13 0.05 600 400 50 Volt Fault Protection
LATCHABLE MULTIPLEXERS, MICROPROCESSOR COMPATIBLE; $ELECT LATCHES TABLE 245
DG526 AK, BK,CK, CJ 400 24 0.8 V-toV+ 0.2 700 400 1 of 16 Channels, Micro~

processor Compatible. See

Table 2-2
DG527 AK, BK,CK, CJ 400 24 0.8 V-toV+ 0.2 700 400 Differential 1 of 8 Channels,

Microprocessor Compatible.

See Table 2-4
DG528 AK, BK,CK, CJ DG528AK/883B 450 24 0.8 V-toV+ 0.015 1,000 400 1 of 16 Channels, Micro-

processor Compatible. See

Table 2-1
DGS529 AK, BK,CK, CJ DGS529AK/883B 450 24 0.8 V-toV+ 0.006 1,000 400 Dual 1 of 4 Channels, Micro-

processor Compatible. See
Table 2-3

ANALOG MULTIPLEXER PROGRAMMABLE CONFIGL

HI1-0516 -2,-5 750 24 08 V-toV+ 0.03 120 140 Programmable 1 of 16,

HI3-0516 -5 Differential 2 of 8. See

HI4P0516 -5 Tables 2-2 and 2-4

HI9P0516 -5,-9

PROGRAMMABLE | OF § OR 2 OF 4., i

HI0O-0518 -6 750 24 08 toV+ 0.015 120 140 Programmable 1 of 8, DICE
HI1-0518 =2,-5 Differential 2 of 4. See

HI3-1518 -5 Tables 2-1 and 2-3

HI4P0518 -5 PLCC




Analog Multiplexers (Continued)
All MUX’s with Prefix “HI” are Dielectrically Isolated (DI)

3C

Rds(ON) VinH VinL Analog Sig. fpoft TON T OFF #of
Nof 3) Suffix Codes MIL Spec QMax (1) MinV MaxVv RangeV 259C £nA nSec nSec h: Is| Tab Features
; LTAGE PROTECTED, EXERS: TTABLE 248
HI1-0506A 0.8 V-to V4 [X] 300
HI3-0506A | -5
HI1-0807A |-2,-5,-7 1800 4.0 0.8 V-toV+ 0.1 300 300 |2x8 |2-4
HI3-0507A | -5
HI1-0506A | -2,-5,-7 1800 40 0.8 V-toV+ 0.1 300 300 | 1x8 |2-1
HI3-0506A |-5
HI1-0500A |-2,-5,-7 1800 40 0.8 V-toV+ 0.1 300 300 | 2x4 |2-3
HI3-0509A | -5
HI1-0546  |-2,-4,-5 HI1-0546/883 1800 4.0 0.8 V-to V+ 0.1 500 500 |1x16 | 2-2 | 7% Rds(on)
HI3-0546 -5 Matching
HI4PO546 | -5 PLCC
HISPO546  |-5,-9 solc
HI4-0546/883 LCC
HI1-0547  |-2,-4,-5 HI1-0547/883 1800 4.0 08 V-to V+ 0.1 300 300 | 2x8 |2-4 | 7% Rds(on)
HI3-0547 |-5 Matching
HI4POS47  |-5 PLCC
HI9POS47 | -5,-9 soIC
HI4-0547/883 Lcc
HI1-0548 | -2,-4,-5 HI1-0548/883 1800 4.0 0.8 V-toV+ 0.1 300 300 | 1x8 |2-1 | 7% Rds(on)
HI3-0548 |-5 Matching
HI4P0548 | -5 PLCC
HI9PO548 | -5,-9 soic
HI4-0548/883 LCC
HI1-0549  |-2,-4,-5 HI1-0549/883 1800 4.0 0.8 V-to V+ 0.1 300 300 | 2x4 |2-3 | 7% Rds(on)
HI3-0549 |-5 Matching
HI4POS49  |-5 PLCC
HI9POS49  |-5,-9 soic
Lcc
ANALOE MUL ULT PROTECTED MULTIPLEXERS . TABLE 2-9
1H5108 MJE, IJE, CJE, CPE 24 0.8 13 0.08 600 400 | 1x8 |2-1
H5116 MJI, CJI, CPL IH5116MJI/883B 1200 2.4 0.8 +13 0.05 600 400 [1x16 |2-2
1H5208 MJE, JE, CJE, CPE | IH5208MJE/883B 1200 24 0.8 +13 0.05 600 400 | 2x4 | 2-3 | Differential Input
1H5216 MJL, CJI, CPI 1H5216MJ1/8838 1200 2.4 0.8 +13 0.05 600 400 | 2x8 | 2-4 | Differential Input
12 1
N1 >——’>——(-——o— 18 ¢ raum
1
soan > T
w2 >4 o—4
18 Fajoum)
816 aNp >3]
7 <
W3 > omr—e” Z_< uteut
816 6NO >—:——§
W >—4—" o—
SWITCH e SWITCH
4 10F4 SOURCE OO0 DRAIN
816 6ND >— OECODER (IN) L ] (oun
16 6N0 >—] !
1718 1t i fio |9 ConthoL
DRIVER
A5V SUP +ISV EN Ag A TRANSLATOR =
GND =
“T” MUX “T» SCHEMATIC
Device Rds(ON) Analog Slg. TOFF
Notes: (2,3) Suffix Codes MIL Spec QMax (1) MinvV Range V nSec Features
N 5 e TABLE 2+10
HI1-0524 10 0.02 500 500 |1 of 4 Video, -60dB OFF
HI3-0524 Channel Isolation @ 10MHz
HI4P0524 PLCC
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Microcontrollers, Microprocessors & Memory

6805 8-Bit Microcontroller Family

6805 Devices 68HCO5 Devices

3 Micron 1.2 Micron

4 Transistor Ram Cells 6 Transistor RAM Cells
4 MHz iny HC Devices- 4 MHz

HSC Devices- 9 MHz
HCL Devices- Low Power Version

General 6805 Core Features
Hardware Software ] . . )
- 8-bit architecture - Software compatible with entire 6805 family
- Fully static operation - 61 instructions and 10 addressing modes
- Self-check mode - Indexed addressing for tables
- Master reset and power-on reset - True bit manipulation
- Single 3-6V power supply - Memory-mapped I/O
- Power-saving stop and wait modes - Efficient use of program space
- Versatile interrupt handling
- 8 x 8 multiply instruction in C4, C8 and D2 versions

80C86/88/286 Microprocessors
- Pin-and function-compatible with NMOS equivalents
- Fully static CMOS designs
- Bus hold devices eliminate pull up resistors on bus and control lines
- Available in /883 compliant versions

80C86 5 & 8 MHz Commercial 5 MHz Military
80C88 5 & 8 MHz Commercial 5 MHz Military
80C286 12.5 & 16, 20, 25 MHz Commercial 10 & 12.5 MHz Military

CDP-1800 8 Bit Microprocessor/Microcomputer Family

- 7 Micron

- Fully static low power CMOS

- Six transistor RAM

- 16x16 register array for use as program
counters, data pointers, or data registers

- On chip DMA, interrupt, and flag inputs

- One output and four input bits

Memories

RAMs Modules PROMs
Densities 1K-64K Densities 64K - IMEG 512x8 2Kx8
Commercial - /883-DESC-JAN Mil Temp Range

Low Power CMOS

Six Transistor Arrays

)
E
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=
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Microcontrollers, Microprocessors
& Memory

68HCO05 Microcontrollers

E PACKAGE/OPTION SUFFIX LETTER
| Dual-in-line sidebrazed ceramic DIP D ®
Dual-in-line plastic DIP E k.;ﬁ
. Electrical Small outfine plastic SOP M &
Family Part No. pt:;l::\. Plastic leaded chip carrier PLCC N N
Metric uad MPQFP Q ot
Package Enhanced hip (when © H A
Designation Product Option Enhanced product screening i.e., bum-in X
onal for D, E e
Single-in-line package (SIP) Z
| Electrical option 1,2,4
R R e S O
80CXXX Microprocessors
) 80ces - lIB. (883 o
Part Number 5
Temperature Range 800% : cmos g o 8 5g\cbz‘3n-4§5 © i
B TR O e
M : -55Cto+125°C Package Ty Speed Designation 883 REVC %,
X : +25°C P: h?”q %ep Porlphe wProcessors compliant o
D: eramlc DIP 5MH Blank : 5MHz ]
R: Leadless chip carrier -2 @ 12MHz &
S: Plastlc leaded chip carrier ';g : ;gma: o
- -y . s
Q : Pin grid array 25 : o5MHz o
i sk me et Sri s ot (M e i o)
x
1 800-Ser|es Mlcroprocessors & Microcomputers
‘ PACKAGE/OPTION SUFFIX LETTER
Dual-in-line sidebrazed ceramic DIP D
Dual-In-line plastic DIP E .
’ Electrical Small outiine plastic SOP M e
Family Part No. Option Plastic leaded chip carrier PLCC N 2
Metric plastic quad flatpack MPQFP Q -
Package Enhanced | Chip (when applicable) H v
Designation Product Option “Enhanced product screening 1.e., bum-in X .
al for D, E ) i
Single-in-line package (SIP) Z £
4 s ¥ P R R wkzvm“u«u.ﬁ.ﬁ A3 “;:’
Memories x!
syll_I:l:hl"‘or:’ou(i»,cl b j " 55'}52 " j
- Latched address bus
- Address must be valid 5’?3;7.3) Part Number Temperature x
prior to chip select 2 :-55°Cto+125°C
o frimeeone [ oIS |
Asynchronous M : Memory : ¥
. Package :R dice onl! el
- No address set up time 1 :Ceramic DIP X: v:';x pﬁm ton 8 : -(55’c m&zs‘c B
1B : Brazed seal wlth bum-ln 4
3 :Plastic DIP 9 -re
4 :Leadless carriers 1883: Fully co_g?acnt to N
§ :Ceramic substrate .
6 : Slimline =
0 :Chip form e




6805/68HC05 Microcomputer Family

All members of the 6805 family are designed around a common core which consists of CPU, timer, oscillator,
control, bidirectional |/O, RAM and ROM. This common core is expanded to provide versions of the 6805 with
additional memory, I/O lines, interrupt capability, timer counters, and serial interfaces.

EXTERNAL ADDITIONAL SERIAL
ADDRESS/DATA TIMER PERIPHERAL
BUS CAPABILITY INTERFACE

ADDITIONAL RAM —

SERIAL
COMMUNICATIONS

ROM WITH
SELF - CHECK

ADDITIONAL
/(6]
PORTS

INTERFACE

CDP6805 CMOS Family Core Architecture Block Diagram

Harris 68HCO05 Quick Reference

EXTERNAL
RAM ROM ADDRESS

PART NUMBER BYTES | BYTES SPACE 1/O LINES OTHER FEATURES
CDP6805E2 112 8K 16 8 Bit Timer
CDP6805E3 112 64K 13 8 Bit Timer
CDP6805F2 64 1089 16 8 Bit Timer
CDP6805G2 112 2106 32 8 Bit Timer Counter
CDP68HC/HCL/HSCO5C4 | 176 4160 24 16 Bit Timer, SCI, SPI
CDP68HC/HCL/MHSCO05C8| 176 7744 24 16 Bit Timer, SCI, SPI
CDPS8HCO05D2 96 2176 28 16 Bit Timer, SPI

E suffix denotes DIP, Q suffix denotes PLCC, X suffix denotes 10 hour burn-in.
Standard part is -40°C to +85°C, /3 suffix denotes -55°C to +125°C

Additional I/O Features Available
* 8 & 16 Bit Timers with Prescalers
* UART '
« Serial Peripheral Interface (SPI) Provides Interface to Expanded Off Chip I/O.
See Peripheral Séction for Available Functions
» Keyboard Interfaces
* Pulse Width Modulators
» Watch Dog Timer

4A01



6805/68HC05 Microcomputer Family (Continued)

68HCO05 6805
68HCO05C4 | 68HC05C8 FEATURES 6805E2 | 6805E3 | 6805F2 | 6805G2
68HCLO5C4 | 68HCLO5C8
FEATURES 68HSC05C4 | 68HSC05C8 | 68HCO5J3
Tachno CMOS | CMOS | CMOS | CMOS
{ E Q E Q| E Q E
Technol CMOS CMOS CMOS
Packag:(gy E . Q E Q Q Pins 40 44 | 40 44 | 28 28 40
On-Chip RAM (Bytes) 112 112 64 112
Pins 40 44 44| 40 44 44 | 40 4 44
On-Chip RAM (Bytes) 176 176 96 External Address S 8K 64K - -
On-chip User ROM (Bytes) 0 0 1089 2106
External Address S - - -
On-Chip User ROM ) 4160 7744 2176 Bidirectional VO Lines 16 13 16 32
Unidirectional VO Lines 0 0 4in 0
Bidirectional VO Lines 24 24 28
Unidirectional IO Lines 7in 7in 3in Memog o Yes Yes Yes Yes
Timer Size (bits) 8 8 8 8
Memog M Yes Yes Yos
Timer Si 16 16 16 Pmms&e(obg 7 7 7 7
Extemnal Timer Osclllator No No No No
Prescaler Size g)sltcs) * * *
External Timer llator No No Yes Peripheral Interface No No No No
SQdal Comm. Interface No No No No
Serial Peripheral Interface Yes Yes Yes
Serial Comm. Interface Yes Yes No Ke Scan Interface No No No No
VO Port Handshaking No No No No
Keygad Scan Interface No No Yes
'O Port Handshaking No No No Interrupts: Extrnl Extrnl | Extrnl | Extrnl
v Timer Timer | Timer | Timer
Interrupts: Extrnl Extrnl | Extrnl SWI SWI SwWI Swi
v Timer Timer
SCI SPI SCI SPI | SPIPortB Compubf Oggraﬂng No No No No
W swi swi Illegd '} (Iom) No N N N
Opoode rap o o o o
Computer Operating No No No
Properl ‘} 8x8 Unsigned Mult. Instruc|  No No No No
lllegal Opcode rap (IOT) No No No PWM No No No No
8 x 8 Unsigned Mult. Instruc Yes Yes Yes Self-Check Mode No . _No Yes Yos
PWM No No No Osclllator Mode Quartz | Quartz | RCor RC or
Quartz | Quartz
Self-Check Mode Yes ' Yes Yes
Oscillator Mode RC or RC or RC or Oscillator Startup - - No No
Quartz Quartz Quartz :
Oscillator No No Yes
Delay Msﬁtﬂmp Option
*Prescaler fixed as divide by 4
HC05C4 | HCLO5C4 | HSCO05C4
FEATURES HC0SC8 | HCLO5C8 | HSCO05C8 FEATURES 6805E2 | 6805E3 | 6805F2 | 6805G2
Typleal Power Dissipation Typlcal Power Dissipation
= 25°C Max & ;H = 25°C Max &
CL shown at2.4VvV & CL shown at2.4Vv &
I:OSC = 1MHz) Fosc -1
Run 35mW | 35mW | 10mW 12mwW
Run 17.5mW 1.2mw 33.5mwW Walt Mode SmW smW | 3mw amW
Wait Mode 8.0mW 0.5mwW 15.0mW Stop Mode 25)W | 250W | 5uW 5uW
Stop Mode 10.0uW <2.4uW 10uW
Additional Features Additional Features
* 1.2 Micron « 3 Micron
« 6 Transistor RAM Cells « 4 Transistor RAM Cells
» HC Devices 4MHz * 4MHz Only

« HSC Devices 8MHz

« HCL Device Low Power Version
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80C86/88 and 80C286 CMOS Static Microprocessors

80C286

Features:

« Compatible With NMOS 80286
- Static CMOS Design for Low Power Operation
B 02 01 - PP 5mA Maximum
SICCOP . e e 220mA Maximum (80C286-12)
« High Performance Processor (up to 19 times the Throughput 8086)
 Large Address Space
- 16 Megabytes Physical
- 1 Gigabyte Virtual per Task
« Integrated Memory Management, Four-Level Memory Protection and Support for
Virtual Memory and Operating Systems
« Two 80C286 Real Address Mode
- 80C286 Real Address Mode
- Protected Virtual Address Mode
» Compatible with 80287 Numberic Data Co-Processor
+ Wide Range of Clock Rates
- DC to 25MHz (80C286-25)
- DC to 20MHz (80C286-20)
- DC to 16MHz (80C286-16)
- DC to 12.5MHz (80C286-12)
- DC to 10MHz (80C286-10)
* High Bandwidth Bus Interface (25 Megabyte/Sec)
« Available in a 68 Pin PGA and PLCC Packages

80C86

Features:
« Compatible With NMOS 8086
« Completely Static CMOS Design
- DC to 5SMHz (80C86)
- DC to 8MHz (80C86-2)
» Low Power Operation
OGS . e e 500pA Maximum
SIOC 0P L e e e e e 10mA/MHz Typical
+ 1M Byte of Direct Memory Addressing Capability
« 24 Operand Addressing Modes
« Bit, Byte, Word and Block Move Operations
- 8 Bit and16 Bit Signed/Unsigned Arithmetic
« Bus Hold Circuitry Eliminates Pull-Up Resistors
« Available in 40 Pin DIP and 44 Pin PLCC/LCC

80C88

Features:

» Compatible with NMOS 8088

« Direct Software Compatibility with 80C86, 8086, 8088
» 8-Bit Data Bus Interface: 16 Bit Internal Architecture
» Completely Static CMOS Design

- DC 5MHz (80C86)
- DC 8MHz (80C86-2)
* Low Power Operation
SIOCSB . . e e e e 500pA Maximum
E (010 L P 10mA/MHz Maximum

« 1 Megabyte of Direct Memory Addressing Capability
* 24 Operand Addressing Modes

* Bit, Byte, Word and Block Move Operations

« 8 Bit and16 Bit Signed/Unsigned Arithmetic

 Bus Hold Circuitry Eliminates Pull Up Resistors

* Available in 40 Pin DIP and 44 Pin PLCC/LCC

4A03
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CDP1800-Series Microprocessors and Microcomputers

Features:

» 16 x 16 Matrix of Registers for Use as Multiple
Program counters, Data Pointers or Data Registers

» Single-Phase clock; Optional On-Chip Crystal-
Controlled Oscillator

» Four Flag Inputs Directly Tested by Branch Instructions
* Programmable Single-Bit Output Port
» Static Circuitry - No Minimum Clock Frequen

cy
« 8-Bit Parallel Organization with Bidirectional Data Bus and

- Flexible Programmed 1/O Mode Muitiplexed Address Bus
. 1/0 REQUESTS
MEMORY ADDRESS LINES
| VOFLAGS /T CONTROL
EMSME | DMA
EMSME \ [\ oot
T MA6 MA4MA2MAO  EF1 EF3
= MA7dasduas A|T lEleEH Dm-‘ l.,TT GLEAR WAIT
2048- [e—]
am e R L T T T Y S T
ROM LOGIC I MUX I cLocK
BVTES ] - X TAL
™1 “Ram L>-sco|_ STATE
CONTROL AND CODES
REGISTER (CH) L o LoGIC
controL [ EF2 [ TPA
- TPA e TPB SYSTEM
—] 1o MWE [ TIMING
— T INTERRUPT INSTRUCTION [# MRD
1 LoGiC DECODE
: Lt
(16)
REGISTER
ARRAY
8 RO)1R(0)0] R
BUS 0 ®) R()1R(1) O ‘
INCR
BUS1 m pecr|[RERLIRR) 0 o
BUS 2 | LATCH | x T | o
R() TRR(9) 0 AND || (4) || (® U] N1 COMMANDS
BUSBE R 1R(A O DECCDE N2
BUS 4 T
RE) 1R(E) 0
BUSS GEICGE
BUS 6 ¢ &
Bus 7 §-BIT BIDIRECTIONAL DATA BUS
Specifications
ON- ON- MAX |INSTRUC.| MAX ADDI
MEMORY| CHIP CHIP |CLOCK| TIME TIMER/ BUS OPER| PKG IONAL
ADD RAM ROM | FREQ | MIN'MAX | COUNTER| PRE- STRUC- |INTER-| LATCH | TEMP | NO. OF|INSTRUC-| FEA-
TYPE (BYTES) |(BYTES)|(BYTES)| (MH2) (ps) BITS |[SCALERS| TURE |RUPTS| VO (C) PINS | TIONS |TURES
CDP1802A 64K - - 3.2 5.0/7.5 - - Multiplexed| v/ Off- -55°C| 40D 91
CDP1802AC Address Chip to 40E
Lines +125°C| 40Q
CDP1802BC| 64K - - 5.0 3.2/4.8 - - Muttiplexed| Off- | -55°C| 40D 91
Address Chip to 40E
Lines +125°C| 40Q
CDP1804AC| 64K 64 2K 5.0 | 3.2/16.0 8 +32 | Multiplexed| off- | -55°C| 40D 123
Address Chip to 40E | Includes
Lines +125°C| Cal/Retun
CDP1805AC| 64K 64 - 50 | 3.2/16.5 8 +32 | Muttiplexed| Off- | -55°C| 40D 123 8-Bit
Address Chip to 40E | Includes | Timer/
~ Lines +125'C| 40Q |Cal/Retum| Counter
CDP1806AC| 64K - - 50 | 3.2/16.0 8 +32 | Multiplexed| Off- | -55°C| 40D 123 8-Bit
Address Chip to 40E | Includes | Timer/
Lines +125°C| 40Q |Cal/Retum| Counter
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CMOS Static RAMs

STANDBY DATA RET. OPERATING
PART SPEED ACCESS CURRENT CURRENT CURRENT
NUMBER SIZE DESIGNATION TIME ICCsB ICCDR ICCOP PACKAGES
< 1K - SYNCHRONOUS
CDP68HC68R1 128x8 Serial 100ns 15pA 1pA 10mA 8-Pin PDIP
CDP68HC68R2 | 256 x8 Serial 100ns S50pA 1pA 10mA 8-Pin PDIP
< 1K - SYNCHRONOUS
CDP1821C 1Kx1 13 255ns 1000uA 200pA 10mA 16-Pin CERDIP
CDP1822 256 x 1 13 450ns 500) 100pA 8mA 22-Pin PDIP
500ns 1000pA 380pA 10mA 22-Pin CERDIP
CDP1823 128x8 13 450ns 500&IA 100pA 8mA 24-Pin PDIP
505ns 1000pA 400pA 10mA 24-Pin CERDIP
CcDP1824 32x8 13 710ns 200pA 40pA 8mA 18-Pin PDIP
825ns 500pA 40pA 10mA 18-Pin CERDIP
CDP1826C 64x8 1000ns S50pA 25pA 10mA 22-Pin PDIP
22-Pin CERDIP
MWS5101 256 x4 L2 250ns 50pA 10pA 8mA 22-Pin PDIP
L3 350ns 200pA 50pA 8mA 22-Pin CERDIP
1K - SYNCRONOUS
HM 1Kx 1 B 180ns 10 5 4mA/MHz 18-Pin PDIP
6508 Kx 250ns 10".3 uﬁxAA 4mA/MHz 18-Pin CERDIP g‘
HM-6518 1Kx 1 B 180ns 10pA 5ouA 4mA/MHz 18-Pin PDIP £
250ns 10pA 10pA 4mA/MHz 18-Pin CERDIP g
HM-6551 256 x4 B 220ns 10pA 10pA 4mA/MHz 22-Pin PDIP @
300ns 10pA 10pA 4mA/MHz 22-Pin CERDIP g
HM-6561 256 x4 B 220ns 10pA 10pA 4mA/MHz 18-Pin PDIP =
300ns 10pA 10pA 4mA/MHz 18-Pin CERDIP
4K - ASYNCRONOUS
MWS5114 1Kx 4 3 200ns 100pA 50pA 8mA 18-Pin PDIP
2 250ns 100pA 50 8mA 18-Pin CERDIP
1 300ns 250pA 12 8mA
4K - SYNCRONOUS
HM-6504 4Kx 1 S 120ns 25| 15 7TmA/MHz 18-Pin PDIP
S/883 120ns 50,;“2 25% 7mA/MHz 18-Pin CERDIP
B 200ns 25pA 15pA 7mA/MHz 18-Pin LCC
B/883 200ns 50pA 25pA 7mA/MHz
300ns 25pA 15pA 7mA/MHz
/883 300ns 50pA 25pA TmA/MHz
HM-6514 1Kx 4 S 120ns 25 15) 7mA/MHz 18-Pin PDIP
S/883 120ns 50# 25% 7mA/MHz 1g-PIn CERDIP
B 200ns 25pA 15pA 7mA/MHz 18-Pin LCC
B/883 200ns 50pA 25pA 7mA/MHz
300ns 25pA 15pA 7mA/MHz
883 300ns 50pA 15A 7mA/MHz
16K - SYNCRONOUS
HM-6516 2Kx8 B 120ns 50, 25pA 10mA/MHz 24-Pin CERDIP
200ns 100pA 50pA 10mA/MHz 32-PinLCC
16K - ASYNCRONOUS
HM-65162 2Kx8 S 55ns 100pA 40pA 70mA 24-Pin CERDIP
B 70ns 50, 20pA 70mA 32-PinLCC
90ns 100pA W&lk 70mA
Cc 90ns S00puA 300pA 70mA
HM-65262 16K x 1 S 65ns 50pA 20pA 50mA 20-Pin CERDIP
B 70ns 50pA 20pA 50mA 32-PinLCC
85ns 95.%»\ 423#1\ 50mA
[+] 85ns A HA 50mA
64K - ASYNCRONOUS
HM-65642 8Kx 8 B 150ns 100pA 75uA 20mA 28-Pin CERDIP
150ns 250pA 150pA 20mA 32-Pin LCC
Cc 200ns 400pA 250pA 20mA




CMOS Static RAM Modules

STANDBY DATA RET. OPERATING
PART SPEED ACCESS CURRENT CURRENT CURRENT
NUMBER SIZE DESIGNATION TIME ICCSB ICCDR ICCoP PACKAGES
64K - SYNCHRONOUS
HM-6564 81K6l)2 8 2r -8 350ns 800pA 400pA 28/58mA/MHz, 40 Pin Substrate
X
64K - ASYNCRONOUS
HM-8808 8Kx8 5 100ns 250pA 125pA 70mA 28 Pin Substrate
/B 120ns 250pA 125pA 70mA
150ns 900pA 400pA 70mA
HM-8808A 8Kx8 5 100ns 250pA 125pA 70mA 28 Pin Substrate
(2 Enables) B 120ns 250pA 125pA 70mA
150ns 900pA 400pA 70mA
128K - ASYNCRONOUS
HM-8816H 16K x 8 /B 70ns 800pnA 320pA 400mA 48 Pin Substrate
85ns 800pA 320pA 400mA
256K - SYNCRONOUS
HM-92560 ?g& X g 150ns 500pA 350pA 15mA/MHz 48 Pin Substrate
X
HM-92570 3126I§(x 81 gr 250ns 600pA 450pA 15mAMHz 48 Pin Substrate
X
(Buffered)
256 - ASYNCRONOUS
HM-8832 32Kx 8 B 180ns 250pA 200pA 15mA 28 Pin Substrate
-8 180ns 900pA 750pA 15mA
1 MEG - ASYNCRONOUS
HM-91M2 128K x 8 or 8 180ns 2.0mA 1.0mA 20mA 48 Pin Substrate
64K x 16 200ns 2.0mA 1.0mA 20mA
CMOS Proms
STANDBY DATA RET. OPERATING
PART SPEED ACCESS CURRENT CURRENT CURRENT
NUMBER SIZE DESIGNATION TIME ICCSB ICCDR ICCOP PACKAGES
4K - SYNCHRONOUS - FUSE LINK
HM-6642 512x8 B 120ns 100pA - 20mAMHz 24 Pin Mini-CERDIP
200ns 100pA - 20mA/MHz 24Pin CERDIP
28 PinLCC
16K - SYNCHRONOUS - FUSE LINK
HM-6617 2Kx 8 B 90ns 100pA 20mAMHz 24 Pin Mini-CERDIP
120ns 100pA - 20mA/MHz 24 Pin CERDIP
- 32 Pin LCC
4K - UV EPROM
IM6654 512x8 300ns@10V 90ns - 6mA/MHz 24 Pin CERDIP
450ns@5V 120ns
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Peripherals

Real-Time Clock/Clock Generators
» Keeps track of time from 1/100 second to 128 years
« Starts system or application pmgrams at specitic times
= Generates clocks, reset, & synchronization for processors and peripherals
» Events can be time and date stamped

Bus Drivers/Latches
» Dual RS232 transmitter/receiver with single +5V supply
« Address, data bus latch, driver & decoder functions with tri-state output control
* 300 pF drive capability
« Differential driver/reciever for small area networks

Timer/Counters/Display Drivers
= Generates accurate time delays under software control
« Provides delay timers, + N counters, square wave generator, and
retriiggerable one-shot
+10 MHz count frequency
* 7, 14, & 16 segment display drivers for LCD or LED Alphanumeric displays
« 10 digit or 8 alphanumeric character display

Parallel VO 4-Wire Interface
* Programmable parallel VO ports for interfacing peripheral equipment to the
microprocessor S{stem
« Provides printer, keyboard, and display interfaces

UARTS/Baud Rate Generators
« Full d:flex serial communication channel between microprocessor and
external peripheral equipment
« Parallel-to-Serial & Serial-to-Parallel conversion of data at 1 Mbaud data rate
« Programmable word lenglh, stop bits, parity, and modem controls
* Low power operation of 1 mA/MHz

Bus Controllers
 Generates all control, command, & arbitration signals for 80C86/88 & 80C286
 16-bit, 4 channel, 12.5 Mbit (data transfer rate) DMA
« Services prioritized interrupts from peripheral components in polled or interrupt
driven fashion

SPI Bus Peripherals * Up to 100K Bits/Sec
 4wire 6805 SPI serial bus peripherals (RAM, A/D, CLK, PWM, Port)

Manchester Encoder Decoders
» Bi-Phase serial data protocol with error detection, self clocking & bit
synchronization
* Variable data length at 2.5 Mbits per second
* No DC or low frequency component generated from serial data

Special Functions ARINC Interface
Keyboard Encoders * ARINC Specification 429 Compatible .
*" 53 key ASCIl + 32 HEX « Duel Receiver, One Transmitter on One Chip




Peripherals

Ordering Information

Micro/Memory - 1800 Series
CDP 1802 A )L Family Part No.
Burn-in Enhanced
Package Designation Product
2 ckﬁ;e Designation Option
FIRmte Electrical Option
D = Ceramic
g:-gec PACKAGE/OPTION SUFFIX LETTER
| Dual-in-line sidebrazed ceramic DIP D
Voltage Dw nation - C = 5 Volts | Dual-in-line plastic DIP E
Lack of C = 10 Volts Small outiine plastic SOP M
Plastic leaded chip carrier PLCC N
Performance Upgrade or Modification Metric plastic quad flatpack MPQFP Q
N - Chip (when applicable) H
Type Designation Enhanced product screening L.e., burn-in X
tional for D, E
Circuit Digital Processor Single-in-line package (SIP) Z
Electrical option 1,2,4
80CXX Family Product Code

tt B : -55°Cto +125°C

.0 . Part Number: b :
£ USCRSSC  PackegeT 80CXXX : CMOS Microprocessor with bum-in
M:B5Clo+125C p aagsﬁcgn 82CXXX : CMOS Peripherals
X 1uame 3: Seramgmlc DJS Devi Speed Designation
R : Leadless Ohip Carrer Peripherals rocessors
S : Plastic Loade% 5 : 5MHz lank : 5MHz
" Chip Carrier Blank : 8MHz 2  : 8MHz
G : Pin Qrid Array
Prefix  Device  Suffix
Suffix
CA
Device Family Prefix:
Device T Basic Device Type D : gﬁg Devices Alternate
ype Electrical Option ADC : National Semiconductor
Altemate Source
Electrical Option Temperature Range gG SIlooni'chnunau Source
Package ICM : Mlaopedphoml Ic
H Famil
Package Number of Pins : Micegonmoler i
E‘"‘"’&‘E‘Z‘a 0'C1070°C
Pin-Count Designators : my A
Prefix: Suffix [ Number of Pins | -y e
CA : Linear ICs A ls (Specified on datasheet)
P ka g }g I;nckago
ackage:
D eramic DIP g :g D Cm.l:ll:c Side-Brazed)
E: g'gﬁ"&g P F |22 F o Flat-Pack
H Z Chip a (24 I H :‘s-plm);]plns&;dm)
J : 3-Layer Ceramic Leadless ';' g J : CERDIP Duakin-Line
L | Shglo Layer Caramie Ak W e ek
Leadless Chip Carrier L a0 5 g ;Idlfuc Duakin-Line
M : smal-Outine Plastic N |18 ? i 193%as0TO78, T8
ackage P |20 : 3 2
Q : Plastic-Chip-Carrier R |3 U : TO-72(also TO-18, TO-71)
Package W | 10(0.230° pin circle, Zoivose
4Is‘:':latpdmnw) D : Dice
44




Clock Generators - 80C86/88/286 Family

82C84A - Clock Generator Driver

Generates system clock, reset, & ready
synchronization for 80C86/88 systems.

— '[?
RES o L
Qb RESET

Features: BRI P N 2
- 8 MHz system clock (33% Duty Cycle) * o
- Parallel crystal inputs ‘ fem
- lccop: 40 mA @ 8 MHz 3 W I S

CSYNC
PCLK
AENT
ROY1

Applications: READY
- System/Peripheral clock generator ADY2

AEN2

CLK
GND

) af-> Reany

82C85 - Static Clock gy @
«
Controller/Generator o f
Generates complete static clock control, reset, e '%.'
& ready synchronization for 80C86/88 systems. _J]__} T o e
Features: e
- DG to 8 MHz system clock N =cT——
- Supports stop-clock, T G -
stop-oscillator & low freq. P l_
operation . -
- Generates both 50% & 33%
duty . R
cycle clocks ot
- 100 uA standby mode -CI—— I—____J
Applications: e —— L e
- System/peripheral clock generator M-
- System power control > J wy
82C284 - Clock Generator/Driver
Generates system clock, reset, & ready
synchronization for 80C286 systems. s et ReSET
SYNCHRONIZER
Vce
Features: ARDYEN x ]
- DC to 12 MHz system clock st X2 — o5 h o
- XTAL or EFI source so EFt —
(dynamically switchable) e ©
- 2 mA/MHz ICCOP poik ARDVEN ——o
RESET
Applications: 7es
- Systems/peripheral clock generator cLx

- Multibus clock generator/Sync

PCLK
GENERATOR




Timebase Generators

ICM 7207/A - Timebase
Generator

Oscillator & frequency divider providing 4 control
outputs for frequency counter timebases.

Features:
- Low power dissipation of < 2 mW
- Counter outputs of +2'2, +2", +(2"x10)
- Low impedance output drivers s 100
- 10 MHz, 1 PPM/V frequency range

Applications:
- System timebases
- Frequency counters
- Callibration generators

ICM 7209 - Timebase Generator

Oscillator clock generator with two outputs

Features:

- Output frequencies of OSC & OSC/8
- Disable controls for both outputs

osc out 1] (2]Vss

osc i (Z] [T]nc 1

Applications: —— =t

- Oscillator clock circuit 3
DISABLE

- 10 MHz, 50 mW frequency range
- 5X TTL fanout with 10 ns rise/fall time
et Dt Do ),

ICM 7213 - Timebase Generator

Oscillator and frequency divider with four outputs. (1sts0ue

OSCILLATOR
osc in o]

Features:
- Guaranteed 2 volt operation
- 10 MHz, 100 uA frequency range
- 4 outputs: 1 pulse/sec, 1 pulse/min,
16 Hz and composite 1024 + 16 + 2 Hz
- Output inhibit function

(8,192v) (102002} (o) (Ma)

(YM2)]

Applications:
- Real time clock Generator
- System timebase




Real-Time Clocks
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Comments
and
Applications

Real-Time Clock
4 t0 10.5 V Operation

Real-Time Clock PWS RAM
Moter Bus for Connection to Any uP

Real-Time Clock with RAM and
Power Sense/Control
3-wire SPI Bus Peripheral

Real-Time Clock - Time Keeping &
Date Stamping for Personal
Py oot

C

J

Robotics, Auto, etc.

Type

1800 Series

CDP1879

6805 Series

CDP6818

68HC68T1

General

IcM7170
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Timer/Counters

\F Counter Modes Counters
3 e
T Comments = R - - :5 g
vee "and El| | 3 BflzEp 3| ¢
Applicati € S 3 3
i HEL G| sl o\l |, i
e -
SHEAR SRR ISR HE:
g |E| 2b| Sg|925| 353b _,;gs:v 3 8
S|8| 83|285| 282 282 53 Fl,|8 HEEE
HE §g§s§§§~§.;§a;-gz§ HEEE
o k3 €L £€ (=] E £ " 8 gl =
Ble|sC2| 5385 °§ °§8§-’ i HME 33 &
'3E°52°°§§'52"£z HE HAEHAHEHBHEER
Els e 8 s 8|l a
U B B 1 HHBEHHEEE
1800 Series
Dual Timer/Counter
corr | s S et oo s
O::r:ﬂon CDP1'aooSetigsPerlpheval elel o . . U o |11 2(e[2(2]e
80C86/88 Series
82C54 rammable Interval Timer/Counter
for eneration of Aecumeﬂmaoolays
Under Software Control in 80C86/88
%stamﬂeal- e Clock, o|le| o . . . . o |10/ 3| | 3|3 |
Waﬂ\dongmev.Squuo
Wave Gen. note 1
6805 Series
68HC68W1 D ital Pulse Width Modulator Modulates
lock Input to Sy av:rlabloFroq
Mnmngy spls‘gum o |8 |1 1]e
Control i

Note 1: Reloading of count register will allow variable duty cycle. Otherwise this mode generates a square wave output.
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Timer/Counters with Display Drivers

Dispay Functions
LED [LcD| VA  unit Universal
Count Counters
*
T Comments g|x - = 2
" and t13(x|3 3 SEHEE
Applications IR E 3 e 2 2 g 33
HHEHE HEREAHAHAEPLERE
; - R HEHE €| | 8§ »] &
< < 3| 2 > K H ,% 2l =] €] &
eleles ; HEY 2 5 E 8 M é 218 s K]
HHEHEHEHHEEHEHEEHEHELEEE
HHHHEEEHEEHEBHEHHHHEEEE
3138|852 53 el e|E|F|=]|ala]|8]|5| |8 & =|a
4 DIGIT
ICM7217 et str . ining . . . Q D oo je]e]|2
ICM7217A Himers, &mww“w o . . [w] ofe]e oo [e]e]2
loads compare r . . . o[e]e ole|e] o] 2
ICM72178 mmmm£| nmr
1CM7217C . . . o|eofe olo|e] o] 2
4.5DIGIT 4B
icM7224 10pA operating current. Can be * of o] [Q i *le 15 ¢
cascaded for more digits. %
IOMTE | Camontwi dipley birves, | o[« | olefe] > 15 £
cascadable. -g
5.5 DIGIT o
Event timer counter, meter. 14 . ole ° °
ICM7249 Evort timer courtor houe o
fittering.
7 DIGIT
ICM7208 Use with ICM7207A for a 7-digit . oo |U o ofefe 2.5
frequency counter.
8 DIGIT
ICM7216A Universal frequency counter with display . ol e ol ol o]e of o . 10
ICM7216B e m ':olm. |“3:: i:n:s'“.::ng' . ol e o]l o| o] @ ol e ° 10
ICM7216C mmﬂ Display off, hold, . o e ) ofe . 10
ICM7216D i oo . ofe o 10
ICM7226A Same as ICM7216 plus peroid & time L] ol e ol o o} o o] of of o 10|
ICM72268 compatible. BDC outputs, uP PIA O ol e ol o o] o of of of o 10
O These will fr y when used with the ICM7207 (0.01 and 0.1 second timebase) or the ICM7207A (0.1 and 1 second timebase)
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Display Drivers

# Of Characters Display T
Or Digits Vv Type Font Interface

Comments
Type and

Applications

9|
W

Vi
*lH

2

8

1CM 7211 | Drives conventional LCD displays. Includes RC

IcM7211 | SGator, divider chan, latches, Interface and . ton
ICM7211M . _ tom
ICM7211AM _ : 200

1CM 7212 | prives common anode LED displays. 28

[ )
current controlled outputs. Includes latches, . . .
ICM7212A | | iorface and brightness control. 1000
ICM7212M ° ° ° 200
ICM7212AM ° ° 200
ICM7218A ° 550

3 decode formats drives up to 64 independent

ICM7218B | LED's. Includes 8 x 8 memory, multiplexed . 550

el o) el e
.

LEDdrivers, decoders, interface and control.

m@@“@@mm@@@&hhhhh#hhgﬂhﬁﬂmphni
P An
14 +D.
1
# of Dot Matrix
LED, Anode Non-MUX
D MUX
e| o] ¢| *| (cD, Direct Diive
LCD, # of Ways MUX'D
um
A
B0 HELP, - nk
ASClI
MUX BCD (BCD + DI s
Random Access (Data + Address +WR) |
D
Bit Serial
Cyde Time (ns)

[] .
8 .
ICM7218C | applications Include bar graphs. 8 . 0 *| 500
ICM7218D 8 . ofe 500
ICM7218E 8 . oo 500
ICM7228A 8 . ol e . 550
ICM7228B 8 . o e Y 550
ICM7228C 8 [ of o . 500
ICM7228D 8 . o o . 500
ICM7231A | 8digits, 16 annunclators onCOM,hexadecimal 1 3 . . 500
ICM7231B | 8digits, 16 annunciators on COM 3, code B 1 3 . . 500
ICM7231C | 8digits, 16 annunciators on COM 1 +3, codeB 1 3 . ° 500
ICM7232A | 10 digits,20annunclatorsonCOM3,hexadecimal | 1(] 2 3 ) *l350
ICM7232B | 10 digits, 20 annunciators on COM 3,code B 1012 3 . *las0
ICM7232C | 10 digits, 20 annunciators on COM 1 +3,codeB | 1020 3 . *[3s0
ICM7233A | 4 alphanumeric characters. 4 3 . . 500
ICM7233B | 4 alphanumeric characters. Full-width numbers 4 3 0 . 500
ICM7243A | 8 alphanumeric characters + decimal pt. can 8 [ o| o 250
ICM7243B | be daisy chained or cascaded. 8 . . o| o 250
C A 3 16 1 | BCD-TO-Saver segment decoder driver 1 0 . . 2600
C A 316 8 | 2digit BCD-TO-Saver segment decoder driver | 2 . . . 2600
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Bus Drivers/Latches

CDP1853 - N-Bit 1 of 8 decoder

1800 series 3 to 8 decoder for VO and memory systems

Features:
- Direct VO command decoder
for 1800 uP’s 4 out 0
-4 10 10.5 V operation NO -2 -
- 1.6 mA drive/200 ns prop delay uelc%; :n —-%— ouT 2
3 T ouT 3
2> L2 out 4
o ;—::TOUT 5
- i = 4
Applications:

- /O & memory address decoder
- Chip select decoder

1
2
3
4
S
3
7
8

cLock A !
(TPA)

cLock B IS
(TPB)

2
[l
J
o

<
o

=
[
o

CDP1881/1882/1883 - 6-Bit/7-Bit Latch and Decoder

Memory system address latches & chip select decoder for 1800 series.

Features:
- 4-bit latch/2 to 4 decoder (1881/82)
- 5-bit latch/2 to 4 decoder (1883)
- Decodes 16K/32K of memory
(1881, 1882)/ 1883
- 175 ns prop delay

LLLI

Applications: mas
- /0 & memory address
latch & decoder
- Chip select decoder

z
>
O W B NP S N -

< x|
o =
ey
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Bus Drivers/Latches - 6805 Series

CDP68HC68P2 - Octal Serial Solenoid Driver

Octal open collector high current output driver.

Features:

- 6805 SPI1 bus serial peripheral

- 0.5 A per output with overvoitage/
overcurrent protection

- Current limiting & transient protection

- Fault feedback & unlatch feature

Applications:
- Lamp, relay, or solenoid driver

- Automotive S p— [ermraaron Corvisron suse
- High breakdown voltage/high 0o xmir O— {  “oerecron H veTECTOR
output current My se1/scx ¥ Bus -

REC ﬁ )O;
&= CONVERSION

1

mooeO—>

WORD COUNTER

cLock L’ AND
D1VIDER CLOCK GENERATOR

DIFFERENTIAL
DRIVER /RECEIVER

IDLE
DETECTION
AND

CONTROL

TO OTHER

CONTROL IDLE SBL CHIPS

CDP68HC68S1 - Serial Bus Interface

Differential driver/receiver for small area networks.

ose [T 2] voo
Nt [Z] E An
Features: miso [3] 4] a2
- Differential bus for minimum EMI mosi [a] 5] A3
- Data-collisiorvidle detection scx 5] 12] Al
- Bus arbitration
- Power-on reset cE [é] 1] a5
exrner. [} 0] e
Vss E 9] AI7
Ap pl i cations: [[Acc tarcr comraraton |___; STATUS REGISTCR @
- Small area networks I .
- High speed serial communications SP1 GoNTROL LG 1e F L
- Multiple 6805 bus system

Il

l

[commo meass ]|
@"‘ CONTROL LOGIC .

—— CAR '.-

>

CHOPPLR
STABILIZED

STATUS CONTROL
RCGISTERS  RCGISTCRS

*USED AS VOLTAGE INPUT
IN EXTCRANAL REF

S - N i)

[ 10 0T CAPACITOR ARRAY |
CCAPACITOR SWITCH ARRAY

48
ANALOG INPUTS

i......i
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Bus Drivers/Latches - 80C86/88/286 Series

High drive octal latching buffer.

Features:
- Tri-state non-inverting/inverting outputs
- 25/35ns prop delay, 300pf/20 mA drive
- 2.0 volt operation
- Gated inputs for low power operation

Applications:
- Address latch for 80C86/88 system
- Data storage

82C82/83 - Octal Latching Bus Driver

Features:
- Tri-state non-inverting/inverting
outputs
-30ns Rrop delay, 300pf/20 mA drive
- 2.0 volt operation
- Gated inputs eliminates bus pullups &
greatly reduces power consumption

Applications:
- Multimaster pP systems
- Isolated bus systems, local/remote

82C86/87 - Octal Bus Tranceiver

High drive octal bi-directional bus tranceiver non-latching.

82C86H
Ao 1 T 20D vgc
Arg2  19(8g
A2Q3 18184
A3g4 1708,
A5 1683
As(]6 15[7B4
ARe 7 14385
A7]8 13[JBg
0ed9 128y
GNOQue n 7

82C87H

82C86H

82C87H

Bus Drivers/Latches - General

Features:
- Single +5v power supply, + 10v outputs

- 2 receivers with + 30v input range and
0.5 v hysterisis

Applications:

- Computers, modems
- Printers, terminals, peripherals

- 2 drivers with 300 ohm power off impedance oo ]

ICL 232 - Dual RS-232 Transmitter/Receiver

v+ [Z]
c- 3]
c2+ [
c2- &}

v- €]

T20u; [T
R2, [E]

18] vec
[T5] GND
D RAPY
13 Rty
12 R our
(71 11
10 12

3] R2yr

Cte |1
ve 2]
- 3]
c2¢ [
c2- ]

+10V 70 =10V
'VOLTAGE INVERTER

v
T20u1 Ei

R2y (]
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Bus Controllers - 1800 Series

CDP1877 - Programmable Interrupt Controller

Expands interrupts in CDP-1800 P series to 8
priority interrupts relieving the 1800 from polling.

WRITE PAGE REGISTER
WRITE CONTROL REGISTER

Features:

- 8 programmable/prioritized interrupt levels ~ ca4
- Edge sensitive interrupt inputs

- Individual interrupt masking

- Interrupt vector address generated

WRITE MASK REGISTER
READ STATUS REGISTER
READ POLLING REGISTER

READ LONG BRANCH

@ O D O
READ

STATUS WRITE WRITE

RECISTER RE‘:;‘:?;ER REGISTER u.onge ggancn
EN  CLEAR EN EN
Applications: e | T |
- Alarm systems NTERRUPT sk ENCODER/ LI
- Communication systems O A, [ T T e
- Industrial control ™ (O— — I——{ GENERATION
™ O - n i
RSEADE —{1 78— Voo m O— — | REGISTER .
MmO EFake ™ O— — — * L}
;:E, N e e QO ] . Lo vecron
w3 —e 23(—8Us 3 ™ O 1 - ] F-Osuso
RE—7 22(—8Us2 e O— crear CLEAR] INTERVAL UPPER BITS FQeust
m—js  sol-auso oara Bus2
i l 1] | e Que
':«:;::zs :; :%T q O
ves T2 = B l CONTROL REGISTER I,_EE,&E&LR 3'"“
BUST
80C86/88/286 Series
82C59A - Priority Interrupt Controller
Expands interrupts to 8 priorities relieving the system of polling.
Features:
-12.5 MHz bus
- 8 programmable/prioritized interrupts
expandable to 64 in master/slave
configuration
- ge or level sensitive IR inputs
- 8085/86/88 INT vectors generated
- 8 prioritized modes of operation
INTA INT
DATA I ‘l - t
o7- 00 G Q28 K= | CONTROL LOGIC I
Applications: I i i N
- Alarm systems
- Industrial control _ i I KA — R0
- Telemetry systems w =q oo N- - wrennuPT o A2
oL ol e Bl o o =
= (ISR) {IRR) :: :a
je— IR7
I i I
CAS O CASCADE INTERRUPT MASK REG
FI S [ |

SPEN ,___j INTERNAL BUS
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Bus Controllers - 80C86/88/286 Series

82C37A - DMA Controller

Allows external devices to transfer data directly to/from system memory at a very high rate.

= [ oechewenion ] "WC DECREMENTOR — A0A3
Features: s ha comTRES o it
3 158IT
- 6 Mbytes/sec data transfer rate [ = S
— ;
- 8 or 16 bit data transfer mode poeions o R s
- Four independent maskable channels o] PR T
- Memory-to-memory, block, & ] o | S s | coon H
demand transfers [ ©pw ] = *
(3 [0 46 0R <e—a) COMMAND
NEWR 38 as iow e—eql coutRaL
ME|
“::5 5 55 Egi,, _ wrcowsen| [ esomren ] e .
Applications: o o “be TS e p— RO —
- Disk drive systems [y T g
. . HRQ [0 3 uTY K 1461
- High speed peripherals & do aflo  ooweme| WO - -
- Multimaster systems o diz 20 01 — "o STATUS (8] TEMPORARY (8)
RESET (13 a) T
e e aBos
oack3 Qs 26 084
0ReQ3 Oi6 25{7] DACKO
OREQ2 17 24 oACx)
OREQ! 23 085
0ReQo0 (19 22 086
16NO} Vs (Jo0 213087
(2]}
©
2
Q.
82C88 - Bus Controller T
. WRDE
o TATUS —f— M o
Provides control & command timing signals for : = jw:
80C86/88, 80186/188 systems in MAX mode. g L1 o Fred
e OWC
: I R = et
Features: I
- Three-state command outputs

- 8 MHz Multibus™ compatible

e { , oua

- 20mA command output drive — conrnor [ owa | o TRANSCEVER AND
Gon e vewsmE [ WrenmuetcouTao.
e e
Applications:
- Multimaster bus systems
- Max mode 80C86/88 system

82C89 - Bus Arbiter

Provides full bus arbitration and control for multi-processor 80C86/88 system

A A
Features: ARBITRATION %
- ParalleVserial/rotating priority resolving [} MuLTIBUS *
- Synchronization with Mult-Master bus G WTERGE o[ sows
o R os0) o | 4 3
1T
[
/ LK
Applications: s | G soma L
- Multi-Master systems Mrngsy it L s
- svae/AERY

Multibus™ is a registered trademark of intel Corp.



Parallel 1/O Interface

P Port Input/Output
Interface | Configuration Ports
Type k
2 K] g
2 CEREE
s| E £
Comments El E E -
and [ § gl E| 8§ & g g a g I
Applications S S [ g z - § -3 gl g
CFREREEEPERLEEER
g B » 2 £ g @ g € 3 % el B 2 E
EREEEREERREEERE
2 = 5 1 £
HERE HEFEEEEHEEE
o E| E| ©| £ o) £l @) 3| 3| £| S| 5| & &
Programmable l/O Interface
CDP1851 Interfaces Peripheral Equipment to the 1800 yP . e|l2| 2|21 20 ole .
Keyboard & Display Interface, Printer or CRT Interface,
LED Driver. 40 to 10.5V Operating Range.
gg:}:gg 8-Bit Input/Output Port 1111 etele
CDP1874 Interfaces 8-Bit Parallel Peripheral Equipment 111 . .
CDP1875 to the 1800 uP. Address latched, Keypad Interface, Printer Interface. 1] 1 . .
4V to 10.5V Operating Range ] 1 °
Parallel Interface
CDP6823 Peripheral Equipment Interface for 6805 uP.
Motel Interface Circuit. Keyboard/Display I/F, Floppy Disc Interface, o|e|e|3]13|3 R4|eje | o] e
Printer/CRT Interface.
Single Port Input/Output
68HC68P1 6805 SPI Bus Serlal Interface. 3-6V Operating Range. On Board 11111 8|le|le|e]e
Capacitor (PR & Port Pins) Port Expander, Keyboard/Printer
Interface.
82C55A Prog ble Peripheral Interf
Bus Hold Circuitry Eliminates Pull Up Resistors For Switch and LED . ¢! 31331 AERAERKIEKIEIK]
C




UARTS/Baud Rates Generators

2 P Serial talSet/ Cik/Baud
x Interface Interface 'E:nt?gfs Rates
2
o
o
s
Type Comments 3 H
an | = =
Applications 2 ° 2 5 g .g
2 EL
H 2|8|212) |« T 5 x
Els E Els ] é [
HHEHEHHEHBRHHE (3|5
21213 I 5 2% 8 - g (3]
AHHAEHEEMELG « (3|33
AHHHHHEHHRHHAE MR
HHBHHHHEBHEHHHEE 8| 2 |3|2|2
g5 |22 |5 - =2 ara =] 3% |gl9]8
JHHHHEHHEEEHEE RN EREEL
CDP1854 P ble UART with False Start-
mag::‘ctnl‘:n:Vdo\‘I'Opo;;:n 40| ol 4| e|ejejele . 200 |16 .
CDP65C51 15 Programmable Baud Rates
(250KBand w/External Clk) 28| o|G|o|ejo|o|eje|e]e] e|e e 14,16 |16 |*
Data Set/Modem Control F a|
»
Progra ble UART with M: Bu: -
COpesss (me;"u:wkxum-rCIk) oter Bus 28]0 oe|loe|o|G|e|o|e|o|o|e|e]o|o|e ¢ |4.16 16|0 (] [y
Data Set/Modem Control Functions _OCJ
82C50A IBM PC Compatible 40 olo|e|f{te]e|e|e|je|ejejo]e o e |e]|625 16lo . %
Modem Interface &J
1M Baud Easy-to-P UART/Brg.
82062 ns.lmabl:ysaud’;g::‘ 9 28| . o|8|o|e|e|o|e|ofe]|e]| e o|[1M |1] e
Programmable UART/Brg w/Complete
HD6406 Modem I/F DMA Capability 40 o|o|e|8|le|elo|e|e|oejoeje]ele|eje|1M |1} e
b AR RN N AT CAENER
- n
¥ 40 3 [efe]fe]e 200 f16| |e
Programmable Bit Rate Generator
HD4702 P:vlr;o";ISC:mmo:l;UM Baud 16' * 195 [16] ¢
Rates




Manchester Encoder/Decoders

HD-6408,6409,1550,15531 - CMOS Manchester Encoder/Decoder

Manchester (Bl-phase) encoding and decoding of a serial data stream intended to service the requirements of MIL-STD-1553

Features:

- Independent encoder and decoder

- No DC component allowing transformer coupling

- High noise immunity

- Complete clock recovery and phase lock-in

- Encoder converts NRZ data to Manchester Il data adding a command or Data sync
%ulse and parity. (6408,15530,1 55312,

- Encoder converts NRZ data to Manchester Il data adding eight Manchester zeroes
and a command sync pulse 36409)

- Decoder recognizes sync pulse as a command or data sync, decodes the data into
NRZ, checks for parity éexce t 6409), and checks for Manchester errors.

- On-chip oscillator (6409 only

- Repeater mode reconstructs Manchester code input with a recovered
clock (6409 only)

and similar Manchester Il self clocking, encoded, time division multiplexed serial data protocols.

- High speed modems |

BIPOLAR ZERO

- Fiber optic communications | '——I r—l I——| [—-
- Security systems BIPOLAR ONE

Part Pin Data Frame Data Temperature
Number Config. Length Rate Range
HD-6408 24-Pin 16 Bits 1.0 Mbit/sec -40°C to +85°C
HD-15530 24-Pin 16 Bits 1.25 Mbit/sec -40°C to +85°C
-55°C to +125°C
HD-15531 40-Pin 2-32 Bits 1.25 Mbit/sec -40°C to +85°C
-55°C to +125°C
HD-1553B 40-Pin 2-32 Bits 2.5 Mbit/sec -40°C to +85°C
-55°C to +125°C
HD-6409 20-Pin Complete 1.0 Mbit/sec -40°C to +85°C
Variable -55°C to +125°C
BIT PERIOD 1 2 3 4 5
| | ! |
BINARYCODE | o0 | 1 ' 1 "o : 0
| 1
Applications: NON RETURN l___l——|—|._;___
- Military aircraft data bus standard TOZERO | | |
- Telemetry systems | | | !
- Magnetic tape recording ' | :

4B14




Keyboard Encoder

CDP1871 - CMOS Keyboard Encoder

Interfaces Between a CDP-1800 Series pP and a Keyboard Array.

Features:

» Scans and Generates Code For 53
Key ASCII Keyboard Plus 32
HEX Keys (SPST Mechanical
Contact Switches)

= RC-Controlied Debounce Circuitry

* N-Key Lockout

* 4 to 10.5 Volt Operating, 50pA

Applications:
« Keyboard Encoder
 Keypad Encoder

SPI Bus Peripherals

CDP68HC68A2 - CMOS Serial 10-Bit A/D Converter

Interfaces Extemal Analog Signals to 6805-Series pP via 4-Wire SPI Serial Bus

Features: Applications:
» 10-Bit Switched Capacitor, Successive Approximation A/D « Sensor Interfaces
* 14 uS 10-Bit Conversion Time - Communication Systems
« 8 Multiplexed Analog Input Channels + Telemetry Systems

* Intrinsic Sample and Hold

SPI CONTROL LOGIC
—
E’ CONTROL LOGIC =5
5
08¢ [T] had Vob T
Mis0 [7] 1) A
=g e
SCK E E Al ‘
v O T As PSS e —*——»M%
EXTREF, M W
Ve a7 P o
MODE LN B B I B

4B15
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SPI Peripherals

CDP68HC68P1 - CMOS Single Port Input/Output
CDP68HC68P2 - CMOS Octal Serial Solenoid Driver
CDP68HC68R1 - CMOS 128 Word by 8-Bit Static RAM
CDP68HC68R2 - CMOS 256 Word by 8-Bit Static RAM
CDP68HC68S1 - Serial Bus Interface

CDP68HC68T1 - CMOS Real-Time Clock with RAM & Power
Sense/Control

CDP68HC68W1 - Digital Pulse Width Modulator

ARINC Interface

HS-3282 - CMOS ARINC Bus Interface Circuit

Programmable Bus Interface Circuit for ARINC Specification 429 and Similarly Encoded Serial Data Protocols

Features:
» Data Rates Up to 100K Bits/Sec
 Dual and Independent Receivers,

Connecting Directly to ARINC Bus e betniowivat i~ Faly
» Separate Receiver and Transmitter | st —of o o

secﬁons ' SELF TEST rry i
* 16-Bit Parallel Data Bus R AT sy

L b

« 32 or 25 Bit Serial Word Length amn § -, Jan
* FIFO Holds Up to 8 ARINC Data

Words for Transmission |
- Single 5V Supply |
- 40-Pin CERDIP and 44-Pin LCC |
« Full Military Temperature Range |

| . ren 1

30
DECO0EN

am

awnan

HS-3282 Functional Dlagram

HS-3182 - ARINC Line Driver

Features: Applications:
* Converts HS-3282 Transmit Outputs to ARINC Bus Levels » Commercial Aircraft Data Bus Standard
* Adjustable Rise/Fall Times
.» Programmable Output Differential Voltage
* 16-Pin CERDIP and 28-Pin LCC
« Full Military Temperature Range

4B16



CMOS Logic

Logic Families
FCT Bus Interface Devices

Features:

- 8, 9 and 10 bit high current drive bus interface devices

- 1.5 micron, low power BiCMOS process

- Drop-in replacement for bipolar FAST and AS logic

- E%cal gat:dpr?dpa ation delay = 3ns @ 5V

- JEDEC standal 48 mA sink current capability

-4.75 to 5.25 volt operation

- No input/output diodes to V¢ - eliminates bus contention
- allows hot card insertion

- Low groundbounce - Vojp = 1V typical

é\d_vanced CMOS (AC/ACT) Logic - ss|, MS! logic functions and medium current bus interface
evICes

Features:

- 1.5 micron CMOS process

- ACT provides drop-in replacement for bipolar FAST

- AC provides direct interface to CMOS

- Typical gate propagation delay = 3ns @ 5V

- JEDEC standard 24 mA sink/source drive current capability
- 1.5 to 5.5 volt operation for AC devices

- 4.5 to 5.5 volt operation for ACT devices

- Low groundbounce - Volp = 1V typical

L-Iigh Speed CMOS (HC/HCT) Logic - ssI, MS! logic functions and low current bus interface
evices

Features:

- 3 micron CMOS process

- HCT provides drop-in replacement for LSTTL

- HC provides direct interface to CMOS

- Egcal gate propagation delay = 8ns @ 5V

- JEDEC standard 4/6 mA sink/source drive current capability
- 2 to 6 volt operation for HC devices

-4.5to 5.5 volt operation for HCT devices

CD4000 Logic - sSl and MSI logic functions

Features:

- 7 micron CMOS process
- CMOS input compatibility
- Tgpical gate propagation delka)v = 60ns @ 5V
- JEDEC standard 0.4 mA sink/source drive current capability
- High voltage operation:
3 to 18 volt operation for B series
3 to 12 volt operation for A series
- High noise immunity at 10-15V; ideal for noisy environments




CMOS Logic

FCT Nomenclature (Example: 74 FCT 245 ATE)

<D XX ECT X XXXXX T X XX
Type designation ngh Reliability screening
Prefix designation upto 5 dlgh Fully oomégnt with
for Harris digital Bus Interface Family -
logic IC TTL Input Levels Low nolse/low
groundbounce
outputstructure  pac Designation
Temperature Range —— s Grade E= Plastic DIP
74- Standard temperature range: = Standard equivalent to FAST EN- Plaskic shmiine 24 load DIP
A= = Ceramic frit-s
54- Extended temperature range: m'gzgm,ﬂ?:dam or standard speed M= Plastic surface mount SOIC
-55°Cto +1 B = 30% fast than standard 8xx/29xxx series H= Chip

High Speed CMOS/Advanced CMOS Nomenclature
(Example: CD 74 ACT 245E, CD 54 HC 245E)

€D XX XXX XXXXX X XX
Prefix designation 0% qug | High Reliability screening
for Harris digital 0S In&ut |0V8l8 Type 3A - Fully compliant with
logic IC HCT = l?i?q %od designation MIL'STD
c In| ut Ievels up to 5 digits
ch'm“wﬁosn ut level
nput levels, Package Designation
Temperature Range AC= Advm GMOS loglc E- Plastio DI

ndard temperature CMOS Input levels EN= Plastic slim-line 24 lead DIP

o EETERE  sor- St i SRR, o
range: -65°C th +125'C TTL Input levels He Clag o surface mount
CD4000 Nomenclature (Example: CD4011BE)
cD 4XXXX XX X XX X
Suppl Voltage High Reliability screening
Prefix designation =12 volts max. g Ful eomyllant with When used
o Hagts cigial 0B = 38 vole . 3- Non-oom o555 indioates
0 unbuffered il STD 383 class B radiation level
3A- Fully compliant with
Package Designation IL STD 883 class B

Type D= Ceramic slde brazed DIP

designaton —— E= Plastic D

up to 5 digits f(: 89"3"“3 :2;:? oip Hardn?s Assuranoe Level

H= Chip Z 106 Rae s




FCT Bus Interface Logic Family

40008
—® cmos

8 8 8

1] ]Tlli

LSTTL
:_—'. HCHCT ALS @
CMOS ®

—_ AC/AcT cmos_  BY FAST
BC ¢

AVERAGE PROPAGATION DELAY (ns)
-t
(=]

SFeFrcr ® AS
3|-® FcTA ® ¢ ¢lX
L ECL
2 100K
1= ECL.
I I O IV I I R
0001 01 1 2 3 5 10 20
AVERAGE DC POWER DISSIPATION (mW)
NOTE: FCT, BC AND BCT ARE BiCMOS
Focus
Replace FAST and AS bipolar logic in existing and new bus interface
applications

» Similar speeds as AC/ACT
» Drive capability meets VME and MULTIBUS requirements

FCT Family Description

Harris FCT is a broad family of 8, 9, 10-bit computer-bus interface logic
ICs. Harris FCT BiCMOS Bus-Interface ICs are designed to satisfy four
major requirements of modern bus-oriented computer systems, namely:

1. High speed/low propagation delay

2. High drive, to meet specified bus-interface requirements for clock and
data lines

3. Low power consumption (CMOS-like)
4. Minimization of switching noise

COMPUTER
PCB BUS OR

- CPU BACKPLANE

- MEMORY (: q FCT K :) e VMEBUS

- PERIPHERAL ® MULTIBUS Il
o NUBUS

o PC/AT BUS




FCT Family Description (continued)
Features of the Harris FCT Family

Power Comparison

High Speed, Typical Delay = 3.5ns
» FCTXXXAT AND FCTXXXBT are faster than FAST™
Low Power;

Typical Power/Function

» Quiescent........... 0
»S5MHz............... 5.6mwW
»10MHz.............. 11.2mwW
Output Sink Current; Buffers - 64mA, 700C

FF/Latches - 48mA, 700C
Limited Output Voltage Swing (for Reduced Noise Genera-
tion); 3.5V Typical
No Diode Clamps From Inputs or Outputs to Voo
Minimized Switching Noise Design, Layout, and Packaging

> I';gv1g Ground Bounce - Typically 1.2V (vs. > 2V with IDT
)

» Reduced EMI Due to Slowed Output Edges

» Good Input Dynamic Noise Immunity (via Isolated Ground
System and Input Hysteresis)

ESD: +2kV (HBM)

Variety of Bus-Inferface Functions:

» Buffers Octal

10-Bit

Octal

9-Bit

10-Bit

Special Registers

Octal

9-Bit

10-Bit

Octal

9-Bit

10-Bit

TOTAL 48 Device Types

» Flip-Flops/Registers ....

-
AMNNINOMNONMOINDO

» Transceivers

» Latches

‘l\)l\)

600 B 5MHz

(] QUIESCENT, OUTPUTS ACTIVE

g

400 -

[]
¢

POWER CONSUMPTION (mW)
N
8
1

100

BCT
BiCMOS

BC
BiCMOS

HARRIS

FAST™
TIL FCT BiCMOS

NOTE: D = 50% FOR D < 50% (JLIL_ ) POWER OF BC > 65mW

Cor

FAST™ is a registered



FCT Product Selection Guide

TYPE CD54/74

INVERTERS/BUFFERS/BUS DRIVERS

FCT240/AT Octal Buffer/Line Driver; 3-State; Inverting

FCT241/AT Octal Buffer/Line Driver; 3-State

FCT244/AT Octal Buffer/Line Driver; 3-State

FCT540/AT Octal Buffer/Line Driver; 3-State; Inverting

FCT541/AT Octal Buffer/Line Driver; 3-State

FCT827A/BT 10-Bit Buffer/Line Driver; 3-State

FCT828A/BT 10-Bit Buffer/Line Driver; 3-State; Inverting
FLIP-FLOPS/REGISTERS

FCT273/AT Octal D-Type Flip-Flop with Reset; Positive-Edge Trigger
FCT374/AT Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State
FCT377/AT Octal D-Type Flip-Flop; Positive-Edge Trigger with Data Enable
FCT534/AT Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State; Inverting
FCT564/AT Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State; Inverting
FCT574/AT Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State
FCT821A/BT 10-Bit D-Type Flip-Flop; Positive-Edge Trigger; 3-State
FCT822A/BT 10-Bit D-Type Flip-Flop; Positive-Edge Trigger; 3-State; Inverting
FCT823A/BT 9-Bit D-Type Flip-Flop; Positive-Edge Trigger; 3-State
FCT824A/BT 9-Bit D-Type Flip-Flop; Positive-Edge Trigger; 3-State; Inverting

FCT29520A/BT Multilevel Pipeline Register
FCT29521A/BT  Multilevel Pipeline Register

BUS TRANSCEIVERS

FCT245/AT Octal Bus Transceiver; 3-State

FCT543/AT Octal Register-Transceiver; 3-State

FCT544/AT Octal Register-Transceiver; 3-State; Inverting

FCT623/AT Octal Bus Transceiver; 3-State

FCT640/AT Octal Register Transceiver; 3-State; Inverting

FCT643/AT Octal Register Transceiver; 3-State; True/Inverting

FCT646/AT Octal Register Transceiver; 3-State

FCT647/AT Octal Bus Transceiver/Register with Open Drain

FCT648/AT Octal Bus Transceiver/Register; 3-State; Inverting

FCT649/AT Octal Bus Transceiver/Register with Open Drain; Inverting

FCT651/AT Octal Bus Transceiver/Register; 3-State; Inverting

FCT652/AT Octal Bus Transceiver/Register; 3-State

FCT653/AT Octal Bus Transceiver/Register; Open-Drain (A Side); 3-State (B Side); Inverting
FCT654/AT Octal Bus Transceiver/Register; Open-Drain (A Side); 3-State (B Side)
FCT861A/BT 10-Bit Bus Transceiver; 3-State

FCT862A/BT 10-Bit Bus Transceiver; 3-State; Inverting

FCT863A/BT 9-Bit Bus Transceiver; 3-State

FCT864A/BT 9-Bit Bus Transceiver; 3-State; Inverting

FCT2952A/BT Octal Register-Transceiver; 3-State
FCT2953A/BT Octal Register-Transceiver; 3-State; Inverting

FCT7623/AT Octal Bus Transceiver; 3-State (B Side); Open-Drain (A Side)
LATCHES

FCT373/AT Octal Transparent Latch; 3-State

FCT533/AT Octal Transparent Latch; 3-State; Inverting

FCT563/AT Octal Transparent Latch; 3-State; Inverting

FCT573/AT Octal Transparent Latch; 3-State

FCT841A/BT 10-Bit Transparent Latch; 3-State

FCT842A/BT 10-Bit Transparent Latch; 3-State; Inverting

FCT843A/BT 9-Bit Transparent Latch; 3-State
FCT844A/BT 9-Bit Transparent Latch; 3-State; Inverting



FCT Performance Comparisons

Vender Comparisons

HARRIS DT NATIONAL
BASE SF BASE SF SF SF BASE SF
FCT AT FCT A T AT FCT A
FAST Speed Compatible X X X
Approximately 30% Higher Speed than FAST X X
Controlled Switching Noise; Under 1.5V X X
Ground Bounce
Limited Output Swing; 3.6V Maximum X X
No Output Clamp Diode to Vcc
Comparing FCT, BCT, BC ABT
CRITERIA FCT BCT BC ABT
Zero (Typical) Static Power X
Controlled Switching Noise X X X X
(All Harris)

(IDT Suffix T)
Speed > FAST X X

(Suffix A/AT)
Economical CMOS Based Process X




The Advanced CMOS Logic Family (AC/ACT)

® FOCUS: Replace Fast Logic in Old or New Designs

> 75MHz Flip Flops (typical)
> 3ns Gates (typical)
e COMPETITION:

» Motorola > Tl (center pin)
> National > Signetics (center pin)
> Toshiba

Performance Comparison of AC/ACT and FAST Logic Functions:

e MAIN ATTRIBUTES:
» Corner pin power and ground allows direct TTL drop-in

compatibility

provide devices with

(approximately 1 volt)

FAST TTL

> Modifications to the output structure and package
low ground bounce

» Functional, performance, and drop-in replacement for

CHARACTERISTICS

74 SERIES AC/ACT

74 SERIES FAST

1. Power Consumption (mW) Frequency (MHz) Frequency (MHz)
(] 1 10 o 1 10
Four-stage counter (191) 0.44 55 55 204 224 306
Octal transceiver (245) 044 39 390 468 514 702
2. Operating Voltage (volts): AC: 1.5t055
ACT: 45t05.5 47510 5.25
3. Operating Temperature Range (°C): -550C to +125°C 0°C to +70°C
4. Noise Margin (volts): (Vcc = 4.5V, rated load)
FAST to FAST - 0.4/0.3
AC to AC (High/Low) 1.25/1.25 —
ACT to ACT 1.8/0.36 —_
5. Input Switching Voltage Variation Over the Vg +50 Vg £ 200
Operating Temperature Range (mV)
6. Output Drive Current (mA): (Vo =4.5V) (loL/IoH)
SSI/MSI Logic +24 +20/-1
3-State Buffers +24 +24/-3
Bus Drivers +24 +64/-15
7. Propagation Delay (ns): (tpnL/tpLH)
Octal Buffer (240) 7.8/7.8 6/9
Flip-Flop (74) 9.4/9.4 10.5/8.5
8. Input Current (pA):
L +1 +1600
IH -1 -20
9. Three-State Output Current (pA): +5 +50

CD54/74AC/ACT Series Function Selection Chart

TYPECD54/74 FUNCTION/DESCRIPTION CLASSIFICATION| NO.OFPINS

NAND/NOR Gates

AC/ACTOO Quad 2-Input NAND Gate Ssi 14

AC/ACTO2 Quad 2-Input NOR Gate ssli 14

AC/ACT10 Triple 3-Input NAND Gate Sslt 14

AC/ACT20 Dual 4-Input NAND Gate Ssli 14
AND/OR/Exclusive-OR Gates

AC/ACTO8 Quad 2-Input AND Gate SSsi 14

AC/ACT32 Quad 2-Input OR Gate Ssi 14

AC/ACT86 Quad 2-Input Exclusive-OR Gate Ssli 14
Inverters/Buffers/Bus Drivers

AC/ACTO4 Hex Inverter/Buffer Ssi 14

AC/ACTO5 Hex Inverter/Buffer with Open-Drain Outputs Ssi 14

AC/ACT240 Octal Buffer/Line Driver; 3-State; Inverting MSI 20

AC/ACT244 Octal Buffer/Line Driver; 3-State MSI 20

AC/ACT540 Octal Buffer/Line Driver; 3-State; Inverting MSI 20

AC/ACT541 Octal Buffer/Line Driver; 3-State MsI 20
Latches

AC/ACT373 Octal Transparent Latch; 3-State MSI 20

AC/ACT533 Octal Transparent Latch; 3-State; Inverting MSI 20

AC/ACT563 Octal Transparent Latch; 3-State MSI 20

AC/ACT573 Octal Transparent Latch; 3-State MSI 20
Schmitt Trigger

AC/ACT14 Hex Inverting Schmitt Trigger SSli 14
Phase-Locked Loop

AC/ACT297 Digital Phase-Locked Loop MSI 16




CD54/74AC/ACT Series (Continued)

Function Selection Chart (Continued)

Type CD54/74 Function/Description Classification No. of Pins
Flip-Flops/Latches
AC/ACT74 Dual D-Type Flip-Flop with SET and RESET; Positive-Edge Trigger FF 14
AC/ACT109 Dual JK Flip—Flop with SET and RESET; Positive-Edge Trigger FF 16
AC/ACT112 Dual JK Flip-Flop with SET and RESET FF 16
AC/ACT174 Hex D-Type Flip-Flop with RESET MSI 16
AC/ACT175 Quad D-Type Flip-Flop with RESET MSI 16
AC/ACT273 Octal D-Type Flip-Flop with RESET FF 20
AC/ACT374 Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State; Non-Inverting FF 20
AC/ACT534 Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State; Inverting FF 20
AC/ACT564 Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State; Inverting FF 20
AC/ACT574 Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State FF 20
Shift/FIFO Buffer/Multiport Registers
AC/ACT164 8-Bit Serial-In Parallel-Out Shift Register MSI 14
AC/ACT299 8-Bit Universal Shift Register; 3-State MSI 20
AC/ACT323 8-Bit Universal Shift Register; 3-State (w/Synchronous RESET) msi 20
AC/ACT7202 1024 x 9 Bit Parallel In-Out FIFO MSI 28
AC/ACT7201 512 x 9 Bit Parallel FIFO MSI 28
Arithmetic Circuits
AC/ACT280 8-Bit Odd/Even Parity Generator/Checker MSI 14
AC/ACT283 4-Bit Full Adder with Fast Carry MSI 16
Counters
AC/ACT161 Presetable Synchronous 4-Bit Binary Counter; Asynchronous RESET Mmsi 16
.| AC/ACT163 Presettable Synchronous 4-Bit Counter; Synchronous RESET MSI 16
AC/ACT191 Presettable Synchronous 4-Bit Binary Up/Down Counter MSI 16
AC/ACT193 Presettable Synchronous 4-Bit Binary Up/Down Counter MSI 16
AC/ACT7060 14-Stage Binary Ripple Counter with Oscillator MSI 20
AC/ACT7061 14-Stage Binary Ripple Counter with Oscillator MSI 20
Analog and Digital Multiplexers/Demultiplexers
AC/ACT138 3-to-8-Line Decoder/Demultiplexer, inverting MSI 16
AC/ACT139 Dual 2-of-4-Line Decoder/Demultiplexer MSI 16
AC/ACT151 8-Input Multiplexer MSi 16
AC/ACT153 Dual 4-Input Multiplexer Msi 16
AC/ACT157 Quad 2-Input Multiplexer MSI 16
AC/ACT158 Quad 2-Input Multiplexer, Inverting MSI 16
AC/ACT238 3-to-8-Line Decoder/Demultiplexer MSI 16
AC/ACT251 8-Input Multiplexer; 3-State MSi 16
AC/ACT253 Dual 4-Input Multiplexer; 3-State MSi 16
AC/ACT257 Quad 2-Input Muitiplexer; 3-State; Non-Inverting Outputs MSI 16
AC/ACT258 Quad 2-Input Multiplexer; 3-State; Inverting Outputs MSI 18
Decoders/Encoders
AC/ACT138 3-to-8-Line Decoder/Demultiplexer Inverting MSI 16
AC/ACT139 Dual 2-of-4-Line Decoder/Demultiplexer MSI 16
AC/ACT238 3-to-8-Line Decoder/Demultiplexer MSH 16
Bus Transceivers
AC/ACT245 Octal Bus Transceiver; 3-State MSsi 20
AC/ACT623 Octal Bus Transceiver; 3-State; Non-inverting MsSI 20
AC/ACT646 Octal Bus Transceiver/Register; 3-State MSsli 24
AC/ACT647 Octal Bus Transceiver/Register with Open Drain, Non-Inverting MSI 24
AC/ACT648 Octal Bus Transceiver/Register, 3-State; Inverting MSI 24
AC/ACT649 Octal Bus Transceiver/Register with Open Drain, Inverting MSI 24
AC/ACT651 Octal Bus Transceiver/Register with Open Drain, Inverting MSI 24
AC/ACT652 Octal Bus Transceiver/Register, 3-State; Non-Inverting MSI 24
AC/ACT653 Octal Bus Transceiver/Register, 3-State (B Side), Open-Drain (A Side); Inverting MSI 24
AC/ACT654 Octal Bus Transceiver/Register; 3-State (B-Side), Open-Drain (A-Side); MSI 24
Non-Inverting
AC/ACT7623 Octal Bus Transceiver; 3-State (B-Side), Open-Drain (A-Side); Non-Inverting MSI 20
AC/ACT7651 Octal Bus Transceiver/Register; 3-State; Inverting MSI 24




High-Speed CMOS Logic ICs
CD54/74HC/HCT Series
Function Selection Chart

Type CD54/74 Function/Description Classification No. of Pins
NAND/NOR Gates
HC/HCTO00 Quad 2-Input NAND Gate ssi 14
HC/HCTO02 Quad 2-Input NOR Gate ssi 14
HC/HCTO3 Quad 2-Input NAND Gate with Open Drain Ssi 14
HC/HCT10 Triple 3-Input NAND Gate ssl 14
HC/HCT20 Dual 4-Input NAND Gate ssi 14
HC/HCT27 Triple 3-Input NOR Gate ssli 14
HC/HCT30 8-Input NAND Gate Ssli 14
HC/HCT4002 Dual 4-Input NOR Gate Ssli 14
AND/OR/EXCLUSIVE-OR Gates
HC/HCTO08 Quad 2-Input AND Gate Ssi 14
HC/HCT11 Triple 3-Input AND Gate Sssi 14
HC/HCT21 Dual 4-Input AND Gate ssl 14
HC/HCT32 Quad 2-Input OR Gate Ssli 14
HC/HCT86 Quad 2-Input EXCLUSIVE-OR Gate ssli 14
HC/HCT4075 Triple 3-Input OR Gate ssi 14
HC7266 Quad Exclusive NOR Gate ssi 14
Inverters/Buffers/Bus Drivers
HC/HCTO4 Hex Inverter/Buffer SSsiI 14
HCUO4 Hex Inverter (Unbuffered) SSi 14
HC/HCT125* Quad 3-State Buffer MSi 14
HC/HCT126* Quad 3-State Buffer MSI 14
HC/HCT240* Octal Buffer/Line Driver; 3-State; Inverting MSI 20
HC/HCT241* Octal Buffer/Line Driver; 3-State MSI 20
HC/HCT244* Octal Buffer/Line Driver; 3-State MSI 16
HC/HCT365* Hex Buffer/Line Driver; 3-State MSI 16
HC/HCT366* Hex Buffer/Line Driver; 3-State; Inverting MSI 16
HC/HCT367* Hex Buffer/Line Driver; 3-State MSI 16
HC/HCT368* Hex Buffer/Line Driver; 3-State; Inverting MSI 16
HC/HCT540* Octal Buffer/Line Driver; 3-State; Inverting MSI 20
HC/HCT541* Octal Buffer/Line Driver; 3-State MSI 20
HC4049 Hex Inverting HIGH-to-LOW Level Shifter ssl 16
HC4050 Hex HIGH-to-LOW Level Shifter ssi 16
Flip-Flops
HC/HCT73 Dual JK Flip-Flop with Reset; Negative-Edge Trigger FF 14
HC/HCT74 Dual D-Type Flip-Flop with Set and Reset; Positive-Edge Trigger FF 14
HC/HCT107 Dual JK Flip-Flop with Reset; Negative-Edge Trigger FF 14
HC/HCT109 Dual JK Flip-Flop with Set and Reset; Positive-Edge Trigger FF 16
HC/HCT112 Dual JK Flip-Flop with Set and Reset; Negative-Edge Trigger; 3-State FF 16
HC/HCT173* Quad D-Type Flip-Flop with Set and Reset; Positive-Edge Trigger; 3-State MSI 16
HC/HCT174 Hex D-Type Flip-Flop with Reset; Positive-Edge Trigger MsSI 16
HC/HCT175 Quad D-Type Flip-Flop with Reset; Positive-Edge Trigger MSI 16
HC/HCT273 Octal D-Type Flip-Flop with Reset; Positive-Edge Trigger Msl 20
HC/HCT374* Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State MSI 20
HC/HCT377 Octal D-Type Flip-Flop with Data Enable; Positive-Edge Trigger MSI 20
HC/HCT534* Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State; Inverting MSI 20
HC/HCT564* Octal D-Type Flip-Flop; Positive-Edge Trigger; 3-State; Inverting MSI 20
HC/HCT574* Octal D-Type Flip-Flop; Positive-Edge; 3-State MSI 20
Shift/FIFO Buffer/Multiport Registers
HC/HCT164 8-Bit Serial-In/Parallel-Out Shift Register MSI 14
HC/HCT165 8-Bit Parallel-In/Serial-Out Shift Register MSI 16
HC/HCT166 8-Bit Parallel/Serial-In Serial Out Shift Register MSI 16
HC/HCT194 4-Bit Bidirectional Universal Shift Register Msi 16
HC/HCT195 4-Bit Parallel Access Shift Register MSl 16
HC/HCT299* 8-Bit Universal Shift Register; 3-State MSI 20

* Types with a bus driver output stage.



High-Speed CMOS Logic ICs
CD54/74HC/HCT Series (Continued)
Function Selection Chart (Continued)

Type CD54/74 Function/Description Classification No. of Pins
Shift/FIFO Buffer/Multiport Registers (Continued)
HC/HCT597 8-Bit Shift Register With Input Latch MSI 16
HC/HCT670* 4 x 4 Register File; 3-State MSI 16
HC/HCT40156 Dual 4-Stage Static Shift Register MSI 16
HC/HCT4094 8-Stage Shift-and-Store Bus Register; 3-State MSI 16
HC/HCT7030* 9-Bit x 64 Word FIFO Register; 3-State Msi 28
HC/HCT40104* 4-Bit Bidirectional Universal Shift Register; 3-State MSI| 16
HC/HCT40105 4 Bits x 16 Words FIFO Register MSI 16
Arithmetic Circuits
HC/HCT85 4-Bit Magnitude Comparator MSI 16
HC/HCT181 4-Bit Arithmetic Logic Unit MSI 24
HC/HCT182 Look-Ahead Carry Generator MSi 16
HC/HCT280 9-Bit Odd/Even Parity Generator/Checker MSI 14
HC/HCT283 4-Bit Binary Full Adder With Fast Carry MSI 16
HC/HCT583 4-Bit BCD Full Adder with Fast Carry MSI 16
HC/HCT688 8-Bit Magnitude Comparator MSI 20
Counters
HC/HCTS3 4-Binary Ripple Counter MsSI 14
HC/HCT160 Presettable Synchronous BCD Decade Counter; Asynchronous Reset MSI 16
HC/HCT161 Presettable Synchronous 4-Bit Binary Counter; Aysnchronous Reset MSI 16
HC/HCT162 Presettable Synchronous BCD Decade Counter; Synchronous Reset Msl 16
HC/HCT163 Presettable Synchronous 4-Bit Binary Counter; Synchronous Reset MSsI 16
HC/HCT190 Presettable Synchronous BCD Decade Up/Down Counter MSI 16
HC/HCT191 Presettable Synchronous 4-Bit Binary Up/Down Counter MSI 16
HC/HCT192 Presettable Synchronous BCD Decade Up/Down Counter MsI 16
HC/HCT193 Presettable Synchronous 4-Bit Binary Up/Down Counter MSI 16
HC/HCT390 Dual Decade Ripple Counter MSi 16
HC/HCT393 Dual 4-Bit Binary Ripple Counter MSI 14
HC/HCT4017 Decade Counter/Divider with 10 Decoded Outputs Mmsi 16
HC/HCT4020 14-Stage Binary Ripple Counter MSI 16
HC/HCT4024 7-Stage Binary Ripple Counter MsI 16
HC/HCT4040 12-Stage Binary Ripple Counter MSI 16
HC/HCT4059 Programmabile Divide by “N” Counter MSI 24
HC/HCT4060 14-Stage Binary Ripple Counter with Oscillator Msi 16
HC/HCT4510 Presettable BCD Up/Down Counter MSI 16
HC/HCT4516 Presettable Binary Up/Down Counter MSi 16
HC/HCT4518 Dual Synchronous BCD Counter Mmsl 16
HC/HCT4520 Dual 4-Bit Synchronous Binary Counter MSI 16
HC/HCT40102 Synchronous 2-Decade BCD Down Counter Msi 16
HC/HCT40103 8-Bit Synchronous Binary Down Counter MmSsi 16
One-Shot Multivibrators
HC/HCT123 Dual Retriggerable Monostable Multivibrator with Reset MSI 16
HC/HCT221 Dual Monostable Multivibrator with Reset MSI 16
HC/HCT423 Dual Retriggerable Monostable Muitivibrator with Reset MSI 16
HC/HCT4538 Dual Retriggerable Precision Monostable Multivibrator MSI 16
Analog and Digital Multiplexers/Demuitiplexers
HC/HCT151 8-Input Multiplexer MSI 16
HC/HCT153 Dual 4-Input Multiplexer MSI 16
HC/HCT157 Quad 2-Input Multiplexer MSI 16
HC/HCT158 Quad 2-input Multiplexer; Inverting MSI 16
HC/HCT251 8-Input Multiplexer; 3-State Mst 16
HC/HCT253* Dual 4-Input Multiplexer; 3-State MSI 16
HC/HCT257* Quad 2-Input Multiplexer; 3-State; Non-Inverting Outputs MSI 16
HC/HCT258 Quad 2-Input Multiplexer; 3-State; Inverting Outputs MSI 16
HC/HCT354* 8-Input Multiplexer/Register; 3-State MSI 20
HC/HCT356* 8-Input Multiplexer/Register; 3-State MSI 20

* Type with a bus-driver output stage.




High-Speed CMOS Logic ICs
CD54/74HC/HCT Series (Continued)
Function Selection Chart (Continued)

Type CD54/74 Function/Description Classification No. of Pins
Analog and Digital Multipl /Demultipl (Conti d)
HC/HCT4051 8-Channel Analog Multiplexer/Demultiplexer MSI 16
HC/HCT4052 Dual 4-Channel Analog Multiplexer/Demultiplexer MSI 16
HC/HCT4053 Triple 2-Channel Analog Multiplexer/Demuiltiplexer MSI 16
HC/HCT4067 16-Channel Analog Multiplexer/Demultiplexer MSI 24
HC/HCT4351 Dual 4-Channel Analog Multiplexer/Demultiplexer with Latch MSI 20
HC/HCT4352 Triple 2-Channel Analog Multiplexer/Demultiplexer with Latch MSI 20
HC/HCT4353 16-Channel Analog Multiplexer/Demuiltiplexer with Latch MSI 20
Decoders/Encoders
HC/HCT42 BCD to Decimal Decoder (1-of-10) MSI 16
HC/HCT137 3-to-8-Line Decoder with Latch; Inverting MSI 16
HC/HCT138 3-to-8-Line Decoder/Demuiltiplexer; Inverting Msi 16
HC/HCT139 Dual 2-to-4-Line Decoder/Demultiplexer MSI 16
HC/HCT147 10-to-4-Line Priority Encoder MSI 16
HC/HCT154 4-to-16-Line Decoder/Demultiplexer MSI 24
HC/HCT237 3-to-8-Line Decoder/Demultiplexer with Address Latches MSI 16
HC/HCT238 3-to-8-Line Decoder/Demultiplexer Non-Inverting MSI 16
HC/HCT4511 BCD-to-7-Segment Latch/Decoder/Driver MSI 16
HC/HCT4514 4-to-16-Line Decoder/Demultiplexer with Input Latches MSI 24
HC/HCT4515 4-to-16-Line Decoder/Demultiplexer with Input Latches MSI 24
HC/HCT4543 BCD-to-7-Segment Latch/Decoder/Driver for LCDs MSI 16
Analog Switches
HC/HCT4016 Quad Bilateral Switch SSsi 14
HC/HCT4066 Quad Bilateral Switch Ssi 14
HC/HCT4316 Quad Analog Switch MSI 16
Bus Transcelvers
HC/HCT242* Quad Bus Transceiver; 3-State; Inverting MSI 14
HC/HCT243* Quad Bus Transceiver; 3-State MSI 14
HC/HCT245* Octal Bus Transceiver; 3-State MSI 20
HC/HCT640* Octal Bus Transceiver; 3-State; Inverting MsSli 20
HC/HCT643* Octal Bus Transceiver; 3-State; True/Inverting MSI 20
HC/HCT646* Octal Bus Transceiver; 3-State MsI 24
HC/HCTe48* Octal Bus Transceiver; 3-State; Inverting MSI 24
HC/HCT7038* 9-Bit Bus Transceiver with Latch MSI 24
Schmitt Triggers - -
HC/HCT14 Hex Inverting Schmitt Trigger Ssi 14
HC/HCT132 Quad 2-Input NAND Schmitt Trigger SSI 14
Latches
HC/HCT75 Dual 2-Input Bistable Transparent Latch FF 16
HC/HCT259 8-Bit Adressable Latch MSI 16
HC/HCT373* Octal Transparent Latch; 3-State MSI 20
HC/HCT533* Octal Transparent Latch; 3-State; Inverting MSI 20
HC/HCT563* Octal Transparent Latch; 3-State; Inverting MSI 20
HC/HCT573* Octal Transparent Latch; 3-State MSI 20
Phase-Locked Loops (PLL)
HC/HCT297 Digital Phase-Locked Loop Filter Msi 16
HC/HCT4046A Phase-Locked Loop with VCO MSI 16
HC/HCT7046A Phase-Locked Loop with In-Lock Detection MSI 16

* Type with a bus-driver output stage.




CD4000A/B Facts

CD4000A commercial devices have been discontinued (military devices are still
available). CD4000B is supetior for:

® Speed
e ESD Protection (>2KV vs. 1KV for CD4000A)
® Breakdown Voltage >24V

CD4000A/B types are available only in DIP or flatpack; no surface mount plastic
packages are available.

CD4000B Series

CD4000B-series types have a maximum DC supply voltage rating of -0.5V to 20V,
and a recommended operating voltage range of 3V to 18V. The major features of
this series are as follows:

® Maximum Input Current (Leakage) of 1pA at 18V Over Full Package-Tempera-
ture Range; 100nA at 18V at +250C
e Standardized Symmetrical Output Characteristics
® 5V, 10V and 15V Parametric Ratings
® Noise Margin (Over Full Package-Temperature Range)
» 1V at Vpp = &V
» 2V at Vpp = 10V
» 2.5V atVpp = 15V

® Meets All Requirements of JEDEC Standard No. 13B, (Standard Specifications
for Description of ‘B’ Series CMOS Devices”



Function Selection Chart

No. of No. of
Function Type No. | Pins Function Type No. | Pins
Gates Gates (cont'd)
NOR/NAND Decoders/Encoders (cont'd)
2-input NOR, 2-input NAND CD4572UB 16 4-bit latch/4-to-16 line decoder
Dual 4-input NOR CD4002B 14 (outputs low) CD4515B 24
Dual 4-input NAND CDA4012B 14 Dual 1-of-4 decoder/
Triple 3-input NOR CD40258 14 demultiplexer (outputs high) CD45558 16
Triple 3-input NAND CD4023B 14 Dual 1-of-4 decoder/demultiplexer
Quad 2-input NOR CD40o018 14 (outputs low) CD45568 16
CD4001UB 14
. Schmitt Trigger
Quad-2 input NAND CD4011B 14 Quad 2-input NAND CD4093B 14
CD4011UB 14 Hex CD40106B 14
8-input NOR/OR CD4078B 14
8-input NAND/AND CD4068B 14 Interface
Dual 2-input NAND buffer/driver CD40107B 8,14 Quad low-to-high voltage CD401098 16
Hex high-to-low voltage (inverting) CD4009UB 16
OR/AND
Dual 4-i R CDA40728B 4 CD4odsus 16
ual 4-input o 07 1 Hex high-to-low voltage (non- CD4o108 16
Dual 4-input AND CD4082B 14 : :
- X inverting) CD40508 16
Triple 3-input OR CD40758 14 Hex voltage level shifter
Triple 3-input AND CD40738 14 for TTL-to-CMOS or
8uag Zinput OB ggzg;:g by CMOS-10-CMOS operation CD4504B 16
uad 2-inpu Dual 2-input NAND buffer/driver CD401078 8,14
Buffers and Inverters 8-bit bidirectional CMOS-to-TTL
Dual complementary pair plus level converter CDAao116VvV 22
inverter CcDa4oo7UB 14 Programmable dual
Quad inverter CD4572UB 16 4-bit terminator CD40117BV 14
Hex inverter CD4o69uB 14 yi
Hex inverler/buffer (3-state) CD45028 16 Muitivibrators
N . Monostable/astable CDA4047B 14
Hex buffer (3-state non-inverting) CD4503B 16
" A Dual monostable CD4098B 16
Hex buffer/converter (inverting) CD4009uUB 16 iai
. Dual precision monostable CD4538B 16
Hex buffer/converter (inverting) CD4049UB 16 CD145388 16
Hex buffer/converter (non-inverting) CD4010B 16 5
Hex buffer/converter (non-inverting) CD4050B 16 Flip-Flops o
Quad true/complement buffer CD4041UB 14 Dual "D" with set/reset capability CD4013B 14
Dual 2-input NAND buffer/driver CD40107B 8,14 Dual "J-K" with set/reset capability = CD40278 16
Multifunction/AOI Gated "J-K" (non-inverting) - CDA4095B 14
utifunction/AQ . Gated "J-K” (inverting and non-
Triple AND-OR bi-phase pairs . ;
- inverting) CD4096B 14
Quad exclusive-OR CD4030B 14 wyr
Quad Jusive-OR CD4070B 14 Hex “D CD40174B 16
uad excusive- 4-bit “D" with 3-state outputs CD40768 14
Quad exclusive-NOR CD4077B 14 Quad “D” CD40175B 16
CDA45198B 16
Quad AND/OR Select CD40198B 16 Latches
4-Bit AND/OR Select CD45198 16 Quad clocked "D" CD40428 16
Dual 2-wide, 2-input AND/OR Quad NOR R/S (3-state outputs) CD4043B 16
invert (AOI) CDA40858B 14 Quad NAND R/S (3-state outputs) CD4044B 16
Expandable 4-wide, 2-input Dual 4-bit CD45088 24
AND/OR invert (AOl) CD4086B 14 8-bit addressable CD4099B 16
Multifunctional expandable 8-input CD4724B 16
(3-state output) CDA4048B 16 Registers
Hex gate CDas72uB 16 Shift Registers-Static
Decoders/Encoders Dual 4-stage with serial input/
BCD-to-decimal decoder CD4028B 16 parallel output CD4015B 16
8-input priority encoder CD4532B 16 18-stage CDA4006B 14
10-line to 4-line 64-stage CD4031B 16
BCD priority encoder CD40147B 16 Dual 64-bit CD4517B 16
4-bit latch/4-to-16 line decoder 8-stage with synchronous parallel
(outputs high) CD4514B 24 or serial input/serial output CD4014B 16

Indicates types designed for special applications. Ratings and characteristics data for these types differ in some aspects from
the standardized data for B-series types. Refer to data pages on these types for specific differences.




Function Selection Chart (continued)

No. of No. of
Function Type No. | Pins Function Type No. Pins
Registers (cont'd) Registers (cont'd)
Shift Registers-Static (cont'd) Synchronous (cont'd)
8-stage with asynchronous paraliel Decade counter/asynchronous clear CD401608 16
input or synchronous serial Binary counter/asynchronous clear CD40161B 16
input/serial output CD4021B 16 Decade counter/synchronous clear CD40162B 16
4-stage parallel-in/parallel-out with Binary counter/synchronous clear ~ CD40163B 16
J-K input and true/complement
output €D40358 16 Display Drivers
4-bit universal bidirectional With Counter
with asynchronous master reset ~ CD40194B 16 Decade counter/divider with 7-
8-stage bidirectional parallel or segment display outputs and
serial input/parallel output CD4034B 24 display enable CD40268 16
32-bit left/right CD401008 16 Decade counter/divider with 7-
8-stage shift-and-store bus CD40%4B 16 segment display outputs and
Storage Registers ripple blanking CD4033B 16
8-bit addressable latch 2340993 12 U%Eggggfg:lic;err Latch CD40110B 16
4724 1
-bit "D"- ith 3- For Liquid-Crystal-Display Drive
4-bit "D"-type with 3-state outputs ~ CD4076B 16 4-segment display driver CD40548 16
FIFO Buffer Registers BCD-to-7-segment decoder/driver
4-bit x 16 word CD401058B 16 with “display-frequency” output CD4055B 16
BCD-to-7-segment decoder/driver
Binary Ripple with strobed-latch function CD40568 16
7-stage CD4024B 14 CDA4543B 16
12-stage CD40408B 16 4-digit decoder/driver with
14-stage CD4020B 16 hexidecimal display CD7211V 40
14-stage counter/divider and 4-digit decoder/driver with
oscillator CD4060B 16 decimal display CD7211AV 40
24-stage frequency divider CD45218 16 4-digit decoder/driver with
hexidecimal display CcD7211MV 40
;:“‘;;ze CD4045B 14 4-digit decoder/driver with
Programmable CD4536B 16 decimal display ‘ CD7211AMV 40
Industrial time-base generator CD4566B 16 For Light-Emitting-Diode Drive
BCD-to-7-segment latch decoder/
Synchronous driver CD4511B 16
Decade counter/divider plus 10 .
decoded decimal outputs CD4017B 16 Multiplexers/Demultiplexers
Divide-by-8 counter/divider with Analog
8 decimal outputs CD4022B 16 Triple 2-channel CDA4053B 16
Presettable divide-by-"N" counter, Differential 4-channel CD4052B 16
fixed or programmable CD4018B 16 Single 8-channel CD4051B 16
Programmable-divide-by-"N" Differential 8-channel CD40978 24
counter CD4059A 24 Single 16-channel CD4067B 24
Programmable BCD Divide-by-"N" Quad bilateral switch CcD4016B 14
counter CDA4522B 16 Quad bilateral switch CD4066B 14
Presettable up/down counter, Digital (Data Selectors)
binary or BCD-decade CD40298 16 Quad AND/OR select CD4019B 16
Presettable 4-bit BCD up/down 4-Bit AND/OR select CD45198 16
counter €D45108 16 Dual 1-of-4 decoder/demultiplexer
. CD401928 16 (outputs high) CD4555B 16
Presettable 4-bit binary up/down Dual 1-of-4 decoder/demultiplexer
counter CD45168 16 (outputs low) CDA45568 16
CD401938 16 Quad 2-line-to-1-line CD40257B 16
Presettable 2-decade BCD down 8-channel CD45128 16
Prgggt?;%rle 8-bit binary down codotozs ° Quad 2-channel ppne .
counter CD401038 16 Dual 4-channel analog CDA4529B 16
Dual BCD up counter CD4518B 16 Phase-Locked Loop
Dual binary up counter CD4520B 16 Micropower CD4046B 16
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Digital Signal Processing
Ll

Signal Synthesizers

NCOM - 16 Bit Numerically Controlled Oscillator Modulator (HSP45116)
« Digital Equivalent of a VCO Volta%_e Controlled Oscillator) & Double Balanced Mixer .
* Applications Include Digital Radio Transceivers, High Speed Modems, Digital Frequency Synthesis (With 90db of
Spectral Purity), Ultrasound Signal Generation, FFT Processing & PLL's, and Digital Down Conversion

NCO's - Numerically Controlled Oscillators - HSP45106 (16 Bit, HSP45102 - 12 Bit)
« Digital Equivalent of Analog VCO (Voltage Controlled Oscillator)
» HSP45106 - 16 Bit SIN & COS Parallel Outputs, Plus 2 Serial SIN & COS Outputs
* HSP45102 - Low Cost, Features 12 Bit Parallel SIN Output, 28 Pin DIP Package or SOIC

Multipliers

16 x 16 Bit Multipliers (HMU16, HMU17) 16 x 16 Bit Multiplier/Accumulator (HMA510)
- HMU16 is Pin Compatible With the AM29516, LMU16, IDT7216 & the CY7C516
- HMU17 is Pin Compatible With the AM29517, LMU17, IDT 7217 & the CY7C517
- HMAS510 is Pin Compatible With the IDT7210 & the CY7C510

Image Processing

3 x 3 Image Filter (HSP48901)
« 8 - Bit Data & Coefficient Inputs. Available in 20 & 30 MHz Clock Speeds
» Two Dimensional Convolver (HSP48908) Programmable 1024 Byte Row Buffers, 32 & 20 MHz Clock Speeds

* Applications Include Image Enhancement, Inspection Systems

One Dimensional Filters
DDF - 16 Bit Digital Decimation Filter (HSP43220) and 2D Convolver - HSP48908
« Single Chip Narrow Band Filter With Up To 96db Attenuation
« Programmable Decimation Up To 16,384 & Up To 512 Equivalent Taps
. %p ications Include; Channelized Receivers, Sample Rate Converter, Spectral Analysis .
- DECI"MATE Development Software- Generates Filter Coefficients & Simulation, IBM PC, XT, AT & PS2 Compatible

Digital FIR Filters (HSP43481/881/891%
- 8 Bit - 4 Tap (HSP43481), 8 Bit - 8 Tap (HSP43881), 9 Bit - 8 Tap (HSP43891)
= Decimation By 2, 3 or 4, Pin & Function Comﬁatible to Zoran 481/881/891
« Applications Include Radar, Sonar, HDTV, Echo Cancellation, 1 & 2-D Filtering

Dual 10 Bit FIR Filter (HSP43168
* World’s Fastest FIR Filter at 45MHz Sample Rates
« 10 Bit Data & Coefficients, 32 Programmable Coefficient Sets
* Two Intemallr Cascadable 8 Tap FIR Filters, Programmable Decimation Up To 16
« Applications Include Adaptive Filtering, Complex Filtering, Echo Cancellation, 1 & 2-D Filtering

Special Functions

24 Bit Address Sequencer (HSP45240)
« 24 Bit Address Sequencing, 24 x 24 Crosspoint Switching Allows FFT Addressing Schemes
« Applications Include image Panning & Zooming, 1 & 2-D Filtering, FFT Addressing
* Up To 50MHz Sequencing

1 x 256 Configurable Binary Correlator (HSP45256)
« Reconfigurable 256 Stage Binary Correlator, 1 x 256, 2 x 128, 3 x 64, 4 x 32
» Applications Include Spread Spectrum Communications, Synchronization, Pattern Matching, Code Encryption, and Radar

Multtilevel Pipeline Register (ISP9520/21, HSP9520/21)
« Pin for Pin Compatible Replacements for AM29520 & AM29521
* Available in 28 Pin DIP, Ceramic DIP & 28 Pin SOIC

Programmable Length 10 Bit Wide Data Buffer (HSP9501)
* DC to 30 MHz Operating Frequency
« Data Buffer Length Programmable in One-Word Increments from 2 to 1281 Words

Histogrammer (HSP 48410)
» Generates and Stores Cumulative Distribution Function
* 1024 x 24-Bit Delay Memory Which Translates to a Pixel Resolution at 10 Bits
« For Use in Histogram Equalization Applications

(34
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Digital Signal Processing

Ordering Information

H MU 16 J C - 35
Prefix: —T | I
H: Harris Device Type: Performance Grade:
16 -35:35ns
17 -45: 45ns
Family:
Temperature:
e it o ol g me
3 us! +
M Rocumuator G: PGA M: Military 55 +125° G
H SP XXXXX J C - 15
Prefix: _T | |
H: Harris Devnce nge
Performance Grade:
45XXX Special Function -15: 15MHz
48XXX Image Processing -20: 20MHz
Family: 95XXX  Building Blocks _gg gg o 25.6MHz
. A iz
SP: (Signal Processing) 330 ?mnz
Package: 40MHz
J:PLCC Temperature:
Q: PGA C: Commercial 0 +70°C
D: CcDIC I: Industrial 40 +85°C
P:DIP M: Military 55 +125°C
1 SP 9521 C PX
Device Type:
9521 ype PX 24?.aad Plastic Skinny DIP
Family:

SP: (Signal Processing)

Temperature:
C:Commercial 0 +70°C




Signal Synthesizers

NCOM - 16 Bit Numerically Controlled Oscillator Modulator HSP45116

« Contains NCO & CMAC on a Single Chip

« Digital Equivalent of a VCO (Voitage Controlled Oscillator) & Double Balanced Mixer

« Performs FSK, PSK, BPSK, AM, FM, MSK QAM Modulation, Complex Down Conversion (I & Q), DDS (Direct Digital
Synthesis), and Demodulation

Key Features:
« 32 Bit Center & Offset Frequency Control, 16 bit Phase Control
« 16 Bit Complex Inputs With 20 Bit Complex Outputs
* 0.008Hz Tuning Resolution at 33 MHz Clock Rate
« Spurious Frequency Components Of Complex Sinusoid < -90 db
« Standby Current < 500 pA, Operating Current 150 mA max @ f=15 MHz
« Standard microprocessor interface
* Available in 33, 25.6 & 15 (Comm.), 25.6 & 15 MHz (Mil/883) Clock Rates
« Available in 145 Pin Ceramic PGA Package

Applications:
. D|g|tal Radio Tranceivers
ital Frequency Synthesis
Processing VEGTOR INPUT
. Frequen Hop ing Transceivers
. glg“ﬁ'cM'utllar elephone MICROPROCESSOR PHASE/ Cz‘gﬁ’E SIN { ‘
« Satellite Modems —_— ARGUMENT SINE/
+ Radar & Sonar Systems TERFACE Feonmmor’ [—"ml  cosme [ cos cmac
. aMh&sFMelgoﬂu‘ljauon Systems CONTROL SIGNALS —— L_SECTIoN
* High Spe: odems
. UItrasound Signal Generation t ?
» Digital Phase Lock Loops VECTOR OUTPUT
. gpreagg»pectrum Radio
« Fax ems
* PCM Telemetry Receivers
* Demodulation HSP45116 Functional Diagram
» Spectrum Analysis

NCO - 16 Bit Numerically Controlled Oscillator HSP45106

« Digital Equivalent Of Analog VCO (Voltage Controlied Oscillator)
« Performs FSK, PSK, BPSK, SPSK, FM, MSK Modulation, DDS (Direct Digital Synthesis), & Quadrature Signal Generation

Key Features:
» 32 Bit Center & Offset Frequency Control, 16 bit Phase Control
+ 16 Bit SIN & COS Parallel Outputs, or Serial SIN & COS Outputs
* 0.008Hz Tuning at 33MHz
* SpuriouS Frequency Components Of Complex Sinusoid < -90 db
« Standby Current < 500 pA, Operating Current 256 mA max @ f=25.6 MHz
« Standard Microprocessor Interface
* Available in 33, & 25.6 (Comm.), 25.6 & 15 MHz (Mil/883) Clock Rates
« Available in 84 Pin Plastic PLCC or 85 Pin Ceramic PGA Package

Applications:
« High Speed Modems
« Ultrasound Signal Generation
» Frequency Hopping Transceivers MICROPROCESSOR SIN/COS

+ Digital Cellular Telephone INTERFACE > perasEl | ARGUMENT | g SNE e
« Satellite Modems DISCRETE > i COSINE

- Radar & Sonar Systems CONTROL SIGNALS poadlyses 7| secrion |COSINE 16
- Digital Frequency Synthesis CLOCK |

« Digital Phase Lock Loops
* Spread Spectrum Radio
» Fax Modems

* PCM Telemptry Receivers HSP45106 Functional Diagram
* FM Modulation Systems
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Signal Synthesizers

NCO - 12 Bit Numerically Controlled Oscillator HSP45102

« Equivalent of Analog VCO (Voltage Controlled Oscillator)
* Performs FSK (CLK/12), PSK, BPSK, FM, QPSK Modulation and Direct Digital Synthesis

Key Features:
« 32 Bit Frequency Control
* Features 12 Bit SIN Parallel Outputs
* 0.012 Hz Tuning Resolution at 40 MHz
« Spurious Frequency Components < -69 db
= Standby Current < 500 pA, Operating Current 330 mA max @ f=33 MHz
* Available in 40, 30, & 33 MHz, (Comm.), 40 & 33 MHz (Industrial)
Clock Rates
« Available in 28 Pin Plastic Dip & SOIC Packages
» Smallest NCO Available

Applications:
* Modems
« Ultrasound Signal Generation

« Digital Cellular Telephone

* Satellite Modems

« Digital Frequency Synthesis
« Digital Phase Lock Loops

» PCM Telemetry Receivers oK

» Radar & Sonar Systems
PO

y L Y
MSBASE
SFTEN g—’ FREOUENCY | B%3 PHASE PHASE
sD CONTROL ACCUMULATOR OFFSET
—»|  secTion 32 13 | ADDER
SoLK _, i s
LOAD g 4 T‘

TXFR g

ENPHAC g+

SELLM 2

HSP45102 Functional Diagram

ouTe-11
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Multipliers

16 X 16 Bit Multipliers HMU16, HMU17

* 16 X 16 Bit Parallel Multiplier With Full 32 Bit Product
* HMU16 is Pin & Function Compatible to the AM29516, LMU16, IDT7216 & CY7C516
* HMU17 is Pin & Function Compatible to the AM29517, LMU17, IDT7217 & CY7C517

Key Features:
* Three-State Outputs

. Standby Current < 500 HA. Operating X015 TCX RAND TCV  VO-15£0-15 m-u' wix D niv VO-1890-18
Current 7.0 mA max @ f=1 MHz I‘I—ﬁ_ i ] ;—'L"I [

« 35 ns (Commercial), 45 ns (Military/883) l I
Clocked Multiply Time afz o l i I

* Ayailable in 68 Pin Plastic PLCC & 68 Pin | cux = —
Ceramic PGA Packages o I_D— x v [—34

Applications: Ty =y
* Digital Filtering |—|—|
+ Image Processing a ToreAT AT FA FORMAT ADJUST

« FFT's (Fast Fourier Transforms) ‘ v |reamren]
= Graphic Display Systems T —————edsTER lﬁscusraa - d

 Radar & Sonar Systems - Rene————
e
- 5/ Y
P16-21/P0-18

P18-31£0-15

HMU16/17 Functional Diagram

ﬂian

16 X 16 Bit Multiplier/Accumulator HMA510

+ 16 X 16 Bit Parallel Multiplier/Accumulator With Full 35 Bit Product
* HMA510 is Pin & Function Compatible with the IDT7210 and the CY7C510

Key Features: X015 RND SUB  Y0-15P0-15
* Three-State Outputs 1c |Acc
« Standby Current < 500 pA, Operating Current ' & l i 1 b
* 7.0 mA max @ f=1 MHz REGISTER REGISTER REGISTER
* 45 ns (Commercial), 55 ns (Military/883) Clocked ; y
Multiply/Accumulate Time CLky
* Available in 68 Pin Plastic PLCC & 68 Pin
Ceramic PGA Packages e v

[ MULTIPLIER ARRAY ]
Applications: ]
* Digital Filtering PRELOAD g ACCUMULATOR -
* Image Processing cLkp _.%mm"} hs
* FFT's (Fast Fourier Transforms)

« Graphic Display Systems g ' >
* Radar & Sonar Systems s

P32-34
OEX P16-31
OEM
OEL

HMAS510 Functional Diagram
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One Dimensional Filters

Digital FIR Filters - HSP43481/881/891

* 8 Bit- 4 Tap - HSP43481
» 8 Bit - 8 Tap - HSP43881
* 9 Bit - 8 Tap - HSP43891
« Pin & Function Compatible to Zoran 481/881/891

Features:
« 8 Bit Coefficients & Data (HSP43481, 881), 9 Bit
Coefficients & Data (HSP43891), 96 Bit
Accumulator Stage
* Decimation By 2, 3 or 4
« Shift & Add Output Stage for Combining Filter Outputs

« Cascadable to Over 1000 Filter Taps .
» Standby Current < 500pA sfis y)
 Operating Curmrent < 160 mA (HSP 43891, 881),
< 110 mA (HSP43481) @ 20 MHz Clock
» HSP43881, 891 Available in 84 Pin Plastic PLCC,
85 Pin Ceramic PGA & 84 Pin CQFP Packages
» HSP43481 Available in 84 Pin Plastic PLCC &
85 Pin Ceramic PGA Packages

Applications:
* Radar & Sonar Systems
« Echo Cancellation
« Digital Video & Audio 7
< Sample Rate Converters sHADD o
* Machine Vision SR~ %
« HDTV (High Definition Television)
* 1 & 2-D Filtering
. { i SUMO-25
. :lziaagit':\;esl?gieerrsns Digital FIR Functional Diagram

* Image Enhancement

Dual 10 Bit FIR Filter - HSP43168

» Two Internally Cascadable 8 Tap FIR Filters
*» Programmable Decimation Up To 16
« Configurable As Two Independent FIRs

Features:

» 10 Bit Data & Coefficients, 32 Programmable Coefficient Sets

* Up to 256 FIR Taps, 16 x 16 2-D Kemels, 10 x 20 Data & Coefficients
= Programmable Rounding on Output

* Mixed Mode Arithmetic & Saturation Logic

« Standby Current < 500pA, Operating Current < 200 mA @ 20 MHz

« Standard Microprocessor Interface

* Available in 45, 33 MHz Clock Speeds

* Available in 84 Pin Plastic PLCC & 85 Pin Ceramic PGA Packages

CSELO4 — 1]

= Echo Cancellation

* Polyphase Filtering
BANK

- Digital Audio _, FR B

= Complex Filtering INPUT B —40—]"

* Image Processing

* PCM Telemetry Systems

Applications:
» Equalization
* 1-D & 2-D Filtering
OEL o
« HDTV (High Definition Television) HSP43168 Functional Diagram

* Adaptive Filtering INPUT A —fgr—————|  FIRA —l_
= Convolution
e
* Radar & Sonar Systems }l
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One Dimensional Filters

DDF - 16 Bit Digital Decimation Fliter HSP43220

» Single Chip 16 Bit Narrow Band Filter with Decimation
. Programmable Decimation Up To 16,384 & Up To 512K Equivalent Taps
« Up To 512000 Equivalent Taps

Features:
» Up to 96 db Attenuation
* 16 Bit 2's Complement inputs
« 24 Bit Extended Precision Outputs
* 20 Bit FIR Coefficients
» DECI*MATE Filter Design Software Available
« Standby Cumrent < 500pA
» Operating Cumrent 120 mA Max @ 15 MHz
« Standard 16 Bit Microprocessor Interface
* Available in 33, 25 & 15 MHz (Comm.), 25 & 15 MHz (Mi/883) Clock Speeds
« Available in 84 Pin Plastic PLCC & 85 Pin Ceramic PGA Packages

Applications: DECIMATION UP TO 1024 DECIMATION UP TO 16
» Channelized Receivers ‘ ‘
 Spectral Analysis

« Digi INPUT CLOCK G ORDER as 2
. 33::: ;:r;?or: DATA INPUT _\1®___| DECIMATION > DEGIMATION [~ DATAOUT
* 512 Tap Symmetric FIR CONTROL \36 FILTER FLTER |—+» DATA
Filtering AND READY
- Sample Rate Converters | COEFFICIENTS
FIR CLOCK

* Instrumentation

* Radar & Sonar Systems
« Satellite Modems

» Narrow Band Filtering

HSP43220 Functional Diagram

DECI*"MATE Development Software for the HSP43220
Decimating Digital Filter

Interfaces External Analog Signals to 6805-Series uP via 4-Wire SPI Serial Bus

Features:
« Simulates HSP43220 Providing Input Signals for Filter Simulator
» Generates PROM File of Filter Coefficients
» DECI"MATE is Fully Integrated with Monarch 2.0 DSP Software from the Athena Group

([ pesian MobuLE SIMULATION MODULE PROM MODULE ||
HSP43220 DDF FILTER SPECIFICATION

Filter File : PRES.DDF
D Input Sample Rate 33 MHz  Design Mode AUTO
E Output Rate 100kHz  Qenerate Report YES
(o] Passband 5 kHz Display Response LOG
] Transition Band 700 Hz Save Freq Response YES
. Passband Atten 1d8 Save FIR Response YES
M Stopband Atten 96 dB
A FIR Type : STANDARD
T HDF Order : 4 FIR Input Rate 100 kHz
E HDF Decimation ~ : 330 FIR Clock (min) 33 MHz

HDF Scale Factor  : 0.6903 FIR Order . 509

FIR Decimation : 1
Filter Specification Menu




Two Dimensional Filters

3 X 3 Image Filter HSP48901
« Configurable for 1D & 2D Filtering with a 3 x 3 Matrix

Key Features: oraen 7]
« 8 Bit Data & Coefficient Inputs onzen [z}
* 20 Bit Extended Precision Output onien 7]
* Dual Coefficient Mask Registers, Switchable
In A Single Clock Cycle cnot

* Standard Microprocessor Interface —
« Standby Current < 500 pA, Operating Current

120 mA max @ 20 MHz s
* Available in 20 & 30 MHz Clock Speeds A2 —p]
* Available in 68 Pin Plastic PLCC Package ADDRESS

DECODER
LD 4 —of

Applications:
« Radar & Sonar Systems
« Inspection Systems cux CLocK
« Pattern Matching nou:
* Image Scanners
« Image Enhancement

 Real Time Video Filters
» Edge Detection/Enhancement

; DOoUT0-18

HSP48901 Functional Diagram

2-Dimensional Convolver HSP48908

= 3 x 3 Convolver with Programmable DATA DELAY

ALY
1024 Byte Row Buffers e ﬂﬂﬂl ’ -
Key Features: Cino-g 7]
* 8 bit signed or unsigned data & coefficient inputs
« 20 bit extended precision output
* Dual coefficient mask registers, switchable
in a single clock cycle
« Cascadable for larger kernels & images
= Standby current < 500 pA, operating current
120 mA max @ 20 MHz

« Standard microprocessor interface
* Available in 32 & 20 MHz (commercial) & 27

CASI0T] ¢

ALU
REGISTER

& 20 MHz (miv/883) FRAME# —p
* Available in 84 pin plastic PLCC & 85 pin RESET# —
PGA package
Applications:
» Radar & Sonar Systems 16
« Inspection Systems casi01s T 4 m

* Pattern Matching
« Image Scanners
» Image Enhancement

« Real Time Video Filters W oecoben

 Edge Detection/Enhancement csz
cLK INTERNAL CLOCK
HoLp —-| GEN
HSP48908 Functional Diagram
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Special Functions

24 Bit Address Sequencer HSP45240

* Performs Addressing Schemes for FFT's, 1-D, 2-D Filtering, Image Manipulation
(Panning, Zooming) & Matrix Operations
* Controls Addressing of R/W Lines of Frame Buffers or RAM Arrays

Key Features:

24 Bit Address Sequencing, or 2 x 12 Bit Sequencing

* 24 x 24 Crosspoint Switching Allows FFT Addressing Schemes

* Programmable Delay on 12 Outputs

* Multi-Chip Synchronization Signals for Cascading

« Standby Current < 500pA, Operating Current < 99mA @ 33 MHz
Clock Speeds

« Standard Microprocessor Interface, with 100 pf Drive on Outputs

* Available in 50, 40 & 25 MHz (Commercial) & 40, 30, 25 (mil/883)
Clock Rates

* Available in 68 Pin Plastic PLCC & 68 Pin Ceramic PGA Packages

Applications:
« Image Panning & Zooming

# STARTOUT &

 FFT Addressing ;Z:‘:L-
24 Bit Graphics Board | BLOCKDONE =
« Special Effects Generators | 12
‘ 1-D & 2-D F"teﬂng STARTIN START SECGUENCE [CROSS-POINT E > oumize
. . -
« Matrix Operations ~#1CIRCUITRY ATOR yg‘ SWITCH OEH »
« Laser Typesetters 12, [GELAY ouTo1
* Video Processing DLYBLK 18
OEL »
PROCESSOR INTERFACE BUSY o

D0-6,CS#,A0, WR #,CLK,RST &

HSP45240 Functional Diagram

256 Stage Binary Correlator HSP45256

» Reconfigurable 256 stage binary correlator, 1 x 256, 2 x 128, 8 x 64, & 4 x 32
* Performs both 1-D & 2-D correlations with selectable precision & window size

Key Features:
« 13 Bit Cascade Input
« Configurable as 2 Separate Correlators
« Separate Data, Control & Reference Inputs & Data Offset Register
» Programmable Output Delay, Double Buffered Mask & Reference Register
« 1 Bit Reference x 1, 2, 4, or 8 Bit Data
« Standby Current < 500pA, Operating Current < 330 mA @ 33 MHz
« Standard Microprocessor Interface
« Available in 33, 25.6, & 20 MHz (comm.), 25.6 & 20 MHz (mil/883)

Clock Speeds

* Available in 84 Pin Plastic PLCC & 85 Pin Ceramic PGA Packages

Applications: .
* Spread Spectrum Communications ) 24— D_OUTI-0
* Pattern Matching ‘:JE’:;: 7 aseme . .
« Frequency Hopping Radios 0~ ARRAY MUX |t AUX_OUTS 0
* Error Correction ——»| WEGHTS
» Radar & Sonar Systems T
: g%zc;héc:‘mzati%\n CNTRLT-0 ] I CAScADE I_'_;b COR120
* Scanner (glgracter Recognition rooRz0 ] CONTROL } 7
 High Speed Modems 1
* PCM Telemetry Systems CASINI2:0 ¢
HSP45256 Functional Diagram
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Special Functions

Programmable Length 10 Bit Data Buffer HSP9501

« Data Buffer Length Programmable in One-Word Increments from 2 to 1281 words
» Expandable Data Word Width or Buffer Length

» Can be Used as a Programmable Length FIFO s
Keg Features: woose pro— ‘wx

» Supports Data Words to 10 Bits Wide

« Data Recirculate (Rollover) or Delay Modes of Operation "

« Clock Select Logic For Positive or Negative Edge System Clocks CLRsEL g [

« Standby Curmrent < 500pA, Operatinge%urrent <125 mA ““;-;I }
@ 25 MHz Clock »

« Available in 25 or 32 MHz Clock Speeds

« Available in 44 Pin Plastic PLCC Package with 30 or ceo g —a] " 1 1 Jd
25 MHz Clock Speeds : o o omos
Applications: o . ____T

* Programmable Length Data Shifter

» Digital COMB Filters

« Image Processing

 Audio/Speech Processing

« Pulse Compression

« Programmable Delay Lines

* 1-H Delay Line for NTSC, PAL or HDTV A
« Digital Video

« Video Delay Lines HSP9501 Functional Diagram
« Graphics Boards

Multilevel PU)eIine Register ISP9520/21, HSP9520/21
U

« Single 4 stage or dual 2 stage pipelining
« HSP9520/9521 are pin for pin compatible replacements for AM29520/21, WS59520/21, L29C520/21

Key Features:
* Four 8 Bit Registers
* Hold, Transfer, & Load Instructions
« Standby Current < 500pA, .07 P »| rEGAt | recaz

Operating Current< 12mA @ 5 . I |
MHz Clock

* Available in 28 Pin Plastic DIP,
& 28 Pin SOIC . L I———» wox [>—'» v
B_, REG.B1 »| REGB2 | | t__ OE g

0

Applications: " >
« Sample Rate Conversion

. 80
« Pulse Compression
« Radar & Sonar Systems s
« Standards Conversion

« Graphics Boards ISP/HSP9520/21 Functional Diagram

Histogrammer/AccumuIating Buffer HSP48410
« In Addition to Histogramming, Generates and Stores Cumulative Distribution Function
» Capabilities Include Bin Accumulation, Look Up Table, 24 bit Delay Memory and Delay & Subtract Mode.

Key Features:
« 10 Bit Pixel Data
* 4kx4k Frame Sizes
» Asynchronous Flash Clear Pin L

« Single cycle Memory Clear

* Fully Asynchronous 16 or 24 Bit Host Interface
« Look Up Table Mode

* 1024 x 24 Bit Delay Memory s o oam | Laooer | Lt wiiace e
» 24 Bit Three State 1/O bus /

* TTL compatible Inputs/Outputs Dinezs

* Available in 84 Pin PGA and PLCC Packages ooRESS
* DC to 40 MHz Clock Rate PiNe9

ADDRESS
10ADDO-8 =

HISTOGRAM
MEMORY
ARRAY

GENERATOR

Applications:

» Sample Rate Conversion

* Pulse Compression . .
* Radar & Sonar Systems HSP48410 Functional Diagram

« Standards Conversion
 Graphics Boards
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Telecommunications

Analog Interface at Central Office or PBX Switch End

SLIC - Subscriber Line Interface Circuit
- I?:t(e)r)facens cxoioe/status signals between residential/business telephone and PBX/Central Office
SWI
- Every telephone requires a SLIC to monitor it
- Provides BORSHT functions to subscriber loop
- Monolithic solution to transformer based application

CODEC - CODer/DECoder
- Non-linear analog to digital (encode) and digital to analog (decode) converter for voice
- Converts telephone voice signals, via the SLIC, to/from digital PCM format for
transmission on digital PCM bus
- Assigns protocol for timing multiple telephone calls

Crosspoint switches - CD22100, CD22101, CD22102, CD22M2493/94
- Matrix of analog switches which digitally interconnect audio, voice, computer, PBX, central office
telephone signals

Analog Interface at Subscriber End

DTMF circuits - Dual Tone Multi Frequency
Tone generator
T- Genera}es standard DTMF sinusoidal audio tones for the standard telephone pushbutton keypad
one receivers
- Detects/decodes standard DTMF sinusoidal audio tones for call routing by the central office
computer or for subscriber end instrument control, ie answering machine, fax

Digital Interface

PCM repeater - Pulse Code Modulation
- Digital-digital converter for signal equalization, pulse shaping, clock extraction, timing,
and threshold detection
- For T1(1.54 MHz), T148(2.37 MHz), and CCITT(European 2.048 MHz), digital PCM
transmission lines

PCM transcoders - Pulse Code Modulation
- Converts digital PCM signal to special digital codes to maintain signal integrity over long
transmission distances
- For T1(1.544 MHz), T1C(3.152 MHz), T2(6.3212 MHz) and CCITT(2.048 MHz) "PCM highway"
transmission lines

General Interface

CVSD - Continuously Variable Slope Deltamodulation - HC-55564
- Analog-digital (encoder) and Digital-Analog (decoder) converter for voice
- Converts voice signals to serial non-return to zero (NRZ) format and vice versa
- Use in telephone systems, radios and secure communications

Surgectors
- See transient voltage suppression for details




Telecom

Ordering Information

Harris Product Code Example

H 3 - 5502B - 5§
: r(ﬁfa:,)i(ss Part Number
'1rem ecratur% oC
. : 0°C to +200°C*
i"!“',{‘rf,hbg 2: -55°Clo+125'C
C : Communications g : 6250 ?otg;sa.%c
D : Digital Package: 6 : 100% +25°C probe
F : Filters 1 : Dualin-line ceramic dice only)
| : Interface 2 : Metal can 7: E)ash-7 hlgh rellablllty
M: Memory 3 : Dual-in-line plastic commercial product
V: Analog h?b voltage 4 : Leadless chip carriers (LCC) 0°C to +75°
Y : Analog h 4P: Plastic leaded chip carriers (PLCC) 8 : Dash-8
7 : Mini-DIP, ceramic HA2-25£093 (example only)
0 : Chip form 9: -40°C fo +8
* Special high temperature testing available on
certain product types. Consult factory for availability.
CD, CD74HC(T)
Nomenclature Guides
_CD6264 A
z?)rl Number ——
XXX XXXX PACKAGE/OPTION SUFFIX LETTER
CD74HC(T) Dual-in-line sidebrazed ceramic DIP D
Dual-in-line plastic DIP E
Leadless chip carrier J
Revision Small outline plastic SOP M
A : ist Plastic leaded chip carrier PLCC N
B : 2nd etc. Metric plastic quad fiatpack MPQFP Q
Chip (when applicable) H
Enhanced product screening i.e., burn-in X
| (optional for D, E package types)
Single-in-line package (SIP) Z
Electrical option 1,2,4




Telecommunications

Typical Telecom System Macro View

SUBSCRIBER APPARATUS

SWITCHING SYSTEMS

!@ o~

== e
Q/

s@ ~

S5 |

CENTRAL

~ ANALOG
JLUILTIL DIGITAL PCM (BUS)

TELEX &
FACSIMILE

CENTRAL

CENTRAL
OFFICE
CLASS

CLASS 4

TRANSMISSION

Typical Telecom Switching System Micro View

(Inside the switching system)

LINE CARD
* SLIC

LINE CONTROL
« FILTER o uP

e
« MEMORY

« CODEC :
« SYNC & CONTROL INTERFACE

LINE CARD
* SLIC
« FILTER

« CODEC
« SYNC & CONTROL

LINE CONTROL

o + MEMORY
« INTERFACE

CODEC

LINE CONTROL
CD22354/CD22357 o uP

ul
* MEMORY
 INTERFACE

CONTROL PROCESSING

« MICROPROCESSOR

* MEMORY

* TTL

« 1/0 INTERFACE

+ DTMF RECEIVER
CD22202/CD22204

A

TRUNK CARD
« MICROCOMPUTER
« HDB3 AMI CODER

« SLIC
« REPEATER
CD22301

CROSSPOINT SWITCHES
CD22100
CD22101/CD22102
CD54/74HC/HCT22106
CD22M093E
CD22M3494E

:

TO DIGITAL
T1-TYPE
PCM BUS

=




Telecommunications
Analog Interface at Central Office Switch or PBX Switch End

Acronymn for interface functions required between subscriber telephone and the switch.

B = Battery feed; sets up DV bias voltage across Tip and Ring lines.
o Overvoltage protection; provides transient protection
R = Ringing; controls ringing signal to subscriber telephone
S = Supervisory; monitors telephone line status for on/off hook
H = Hybrid; differential to single-ended conversion and vice versa
T = Test; provides access to telephone line via relay for testing
L PPLICATIONS' *
® Any Analog or Digital PBX Switching System * Hotel/Motel Switching Systems
® Voice Messaging PBX Systems e Digital Loop Carrier Systems
e Direct Inward Dial (DID) Trunks e Central Office (CO) Switching Systems

SWITCHING SYSTEM

P VOICE
~ PCM
FUNCTION e | o DAL
FUNCTION
D> PCM
BUS
R
TELEPHONE
(SUBSCRIBER SET) BORSHT FUNCTIONS

REQUIRED HERE




Telecommunications

Analog Interface at Central Office Switch or PBX Switch End (Continued)

Subscriber Line Interface Circuits Common Features to all SLICs; (HC-5502B, HC-5504B, HC-5509B, HC-5524, HC-5504DLC)

* Monolithic Integrated Device

Internal Ring Relay Driver

® DI High Voltage Process * Low Power Consumption During Standby
e Compatible with Worldwide PBX Performance Requirements e Switch Hook, Ground Key and Ring Trip Detection Functions
e Controlled Supply of Battery Feed Current for Short Loops * Selective Denial of Power to Subscriber Loops
Loorp TYPICAL
PART CURRENT RINGING TYPE SUPPLY
NUMBER FEATURES mADC TYPE VOLTAGES PACKAGE
HC-5502B * Low Voltage +5V (VB+) Capability 30 Single-Ended -48V, +12V 24-Pin DIP
® Pin for Pin replacement for the HC-§502A Ground Reference or +5V EorC
HC-55048 * Allows interf: to neg P 40 Single-Ended -48V,+12V |24 PinDIP
ringing systems Battery or Gnd or+5V EorC
Reference or 28 Pin PLCC
Balanced Ringing
HC-55098 & Compatible with worldwide PBX AND Central 20to 50 Single-Ended -48V, +12V 28 Pin DIP
Office performance requirements Battery or Gnd EorC
® Contains two internal relay drivers Reference or 44 PinPLCC
* Programmabile loop current limit Balanced Ringing
* High temperature alarm output
HC-5524 * HC-55098B version operating at ~24V battery 20to 60 Single~Ended ~-24V, +5V 28 Pin DIP
and +5V Battery or Gnd EorC
Reference or 44 Pin PLCC
Balanced Ringing
HC-5504DLC * Switch hook detect threshold allows multi-phone 40 Single-Ended -48V, +12V 24PinDIP
operation Battery or Gnd or+5V EorC
Reference or 28 Pin PLCC
Balanced Ringing
‘CMOS CODECs - i
Non-linear analog to digital and digital to analog converter for voice and PCM (Pulse Cove Modulation) signals
PART CLOCK SUPPLY
NUMBER FEATURES RATES VOLTAGE PACKAGE
CD22354A ® Meets or exceeds all AT&T D3/D4 specs CCITT recommendations 64kHz to +5V £5% at 18 Pin DIP-E
(p-Law) o Complete CODEC and filtering systems: 2.1MHz 90mW (Max)
- No external components for sample-and-hold and auto-zero
CD22357A - Receive output filter with SIN X/X correction
(A-Law) and additional 8kHz suppression

Variable data clocks - from 64kHz to 2.1MHz
Synchronous and asynchronous operation
TTL or CMOS compatible logic

ESD protection on all inputs and outputs
Adjustable gain for transmit input

Applications Diagram

TP
R Raz
81 TF1%*
PROTECTION TF2t HC - 55098 DIGITAL
e .- suc faros
p— | PRIMARY l
C= PROTECTION — 2
TELEPHONE e nez L—aere
SET Cs2
i Inu
Ras AING
ana 160Vpea(MAX)

+ [ SYSTEM CONTROLLER

il t t ¢4 1 1t

K1 | SHD GKD PRI RS TEST F1 ALARM
Rgy Cg K2 RD
PR

w [ KI ’—l

VvB- BG C2 DG

Typical Line Circuit Application with the HC-5509B and CD22354A

i HITH]




Telecommunications
Analog Interface at Central Office Switch or PBX Switch End (Continued)

High-performance analog switches matrix for PBX, studio, audio switching, and multisystem bus interconnects

RON RoN |FQ.RESPONSE | CROSSTALK
CONFIGU-| (TYR) | (TYP) | (TYP)-3dB, | (TYP.)-40d8 | suppLY

TYPE FEATURES RATION @ 12V ® 12V R = 1K, 10V (FQ.), 10V VOLTAGE | PACKAGE
BIMOS-E Crosspoint Switches with Control input Memory
CD22M3493 | » Optional on-chip strobe- 16x8x1 360 en 45MHz 3MHz 4Vio 14V 40-Pin
CD22M3494 indi dent add latch DIP-E
* Manual and automatic power-on 44-Pin
resets PLCC

Crosstalk: -90dB (min) @ 10kHz
BiMOS-E Technology

Parallel input addressing
HC/HCT ground-referenced
inputs available

2kV minimum ESD protection
Latch-up current: SOmA (min)
Pin and functionally compatible
with the SGS M3494

CMOS Crosspoint Switches with Control Memory

CD22100 * “Built-in" control latches 4x4x1 750 180 40MHz 1.5MHz 3Vto 16-Pin
Large analog signal capability 18V DIPE,F
+Vpp/2

10MHz switch bandwidth

High linearity - 0.5% distortion
(typ.) atf = 1kHz, V| = 5Vp-p,
Vpp = 10V,and R =1k}
Standard CMOS noise immunity
100% tested for maximum
quiescent current at 20V

Strobed control input 4x4x2 750 8n 40MHz 2.5MHz 3Vto 24-Pin
“Built-in" latched inputs 18V DIPE,F
Large analog signal capability
+Vpp/2

10MHz switch bandwidth

High linearity - 0.25% distortion
(typ.) atf = 1kHz, V) = 5Vp-p,
Vpp-Vss = 10V,and R = 1k
Standard CMOS noise immunity
Same as CD22101, but has Set/ 4x4x2 750 8n 40MHz 2.5MHz 3Vto 24 Pin
Reset flip-flop control input 18V DIPE,F
instead of strobed control input

CD54/ 64 analog switches in an 8x8x1 640 250 6MHz 7MHz 2Vto 28-Pin
74HC(T) 8 x8x1array v DIPE
22106 On-chip line decoder & control
latches

Automatic power-up reset by using
a 0.1pF capacitor at the MR pin
RON resistance 950 max.

@ Vo =45V

Analog signal capability Vcc/2

e o o o

CD22101

o o 0

CD22102

3

CROSSPOINT SWITCHES
il

cl

« €D22101/CD22102
CDS4/74HC/HCT22108
CD2ZMOIIE/CO2IMIMME




Analog Interface at Subscriber End
Detects and generates special tones for standard telephone touch tone dialing keypad

OUTPUT 3-STATE SUPPLY

TYPE . FEATURES OUTPUT CODE VOLTAGE PACKAGE
CD22202 o Detects either 12 or 16 standard DTMF signals 4-bit Hexa- 5V+10% 18-Pin DIP-E
1 e Central-office quality decimal or
* No front-end band splitting filters required binary coded
® Single, low-tolerance, 5V supply 2-of-8

® Uses inexpensive 3.579545MHz crystal for reference
® Excellent speech immunity

® Synchronous or handshake interface

® Three-state outputs

CD22203 * Same as CD22202, but also has early defect output 4-bit Hexa- 5V +10% 18-Pin DIP-E
decimal or
binary coded
2-of-8
CD22204 * No front-end band splitting filters required 4-bit Hexa- 5V 10% 14-Pin DIP-E
® Single, low-tolerance, 5V supply decimal Only

* Three-state outputs for microprocessor-based systems
® Detects all 16 standard DTMF digits

® Uses inexpensive 3.579545MHz crystal

® Excellent speech immunity

® Output in 4-bit hexadecimal code

SUPPLY
TYPE FEATURES OUTPUT VOLTAGE PACKAGE
CD22859 ® Mute drivers on chip 350mV into 2.5Vto 10V 16-Pin
* Device power can either be regulated dc or phone loop current 820 DIPD,E
® Use of an inexpensive 3.579545MHz TV crystal provides high
accuracy and stability for all frequencies
TELEPHONE KEYPAD
ROW 1
1 2|13 ]|A E—
415|6|8B TONE —0
7189 ]|C
*|o|#|D ROW 4
[ COL 4
COL3
COL 2
COL 1




Digital Interface

[ i CM:Line R
Digital to digital converter to bolster and reshape digital PCM signals distorted by long transmission over PCM bus lines
SUPPLY
TYPE FEATURES OUTPUT VOLTAGE PACKAGE
Bipolar
CD22301 ® Automatic line buildout Buffered 5.1V 5%, 18-Pin DIP-E
® For T1 1.544 Mbits/s bipolar carrier system 30 mA (max.)
® For T148 2.37 Mbits/s ternary carrier system
® For CCITT 2.048 Mbits/s bipolar carrier system

PCM OUTPUT
L romoure }"E

CD22301

9
9

R

PCM OUTPUT
poM ouTRLT LI

0

Unipolar to bipolar digital to digital converter for more efficient long line transmission of digital PCM signals

SUPPLY
TYPE FEATURES OUTPUT CODES VOLTAGE PACKAGE
HC-5560 * Mode selectable coding 3.2mA @ AMI(T1and T1C) Ve 20 Pin DIP-E
* North American and European compatibility 04V B6ZS (T2) 10 mA (typ.)
* Simultaneous encoding and decoding B8ZS (T1)
* Asynchronous operation HDB3 (PCM30)
® | oop-back control
* Transmission error detection
© Alarm indication signal
® Replaces MJ1440, MJ1471,and TCM2201
transcoders
CD22103A * Simultaneous encoding and decoding 16mA @ HDB3/AMiper | 5V 10% @ 16-Pin
* HDB3 coding and decoding for data rates from [LEAY CCITT G703 100 mA (max.) DIP-E,D
50 kbits/s to 10 Mbits/s in a manner consistent Annex
with CCITT G703 recommendations Recommendation
¢ HDB3/AMI transmission coding/reception
decoding with code error detection is performed
in independent coder and decoder sections
e All transmitter and receiver inputs/outputs are
TTL compatible
® Internal loop test capability

OR

Oy
CODED PCM INPUT 3

FROMT1 TYPE LINE ¢

JL_I_ PCM FROM CODEC
REPEA

CLK
A=
CLK

>—]
po—

\TER

HC - 5560
ENCODE

DECODE

0

CODED PCM OUTPUT
TO T1 TYPE UNE

——————> On RreaTEn . T LTLTL
OR REPEATER

o
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Genera.l Interface
[ e o7 eySh - Contlinusus Varlable Slope Delta Modulator } |

A real time voice to digital (encoder) and digital to voice (decoder) converter

CLOCK SUPPLY
TYPE FEATURES RATES VOLTAGE PACKAGE

HC-55564

Modulator/Demodulator Functions 9kHz to 64kHz | 5V @ 1.5mA | 14-Pin DIP-C
All digital (max)
Requires few external parts

Low power drain: 1.5 mW typical from single 3V-7V supply

Time constants determined by clock frequency; no calibration or drift
problems; automatic offset adjustment

o Half duplex operation under digital control

o Filter reset under digital control

* Automatic overload recovery

® Automatic “Quiet"” pattern generation

* AGC control signal available

HC-55536 Demodulator Only Functions 9kHz to 64kHz | 3Vto 7V @ 14-Pin DIP-C
All Digital 1.5mA (max)
Requires fewer external parts

Low power drain: 1.5 mW from single 3-7V supply

* Time constants determined by clock frequency; no calibration or drift

problems; automatic offset adjustment

® Filter reset by digital control

® Automatic overload recovery

e Automatic “Quiet” pattern generation

] e,
))) [DO—] woSeron 1 oeuSaaton ha) d D}Q

The transmitter data stream consists of a series of “words”, each representing the voice signal level at the instant of sampling:

VOICE IN _/\/\ /
-~

N——"

SAMPLE | | 1 1 I 1 1 1 1

ENCODER _ nruLriflLnn_n
ouTt

DECODER _J___,—‘_‘—|__|
out
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Consumer

IF Amplifier and Detector
- FM IF amplifiers with limiters and detectors
- Wide band amplifiers
- Wide band discriminator/amplifiers
- Electronic attenuators
- Quadrature detect, AGC, and log output devices
- FM IF’s with channel detection
- TV picture IF's

o

@

- 2%

Horizontal/Vertical Countdown and Sync Processors
- Horizontal oscillator/drivers
- Horizontal processors with 64, 32, 16 or 8 divide ratios
-CMOS sm_c %enerator with genlock and alternate field output
- Pal and NTSC compatible
- Useful as sync or clock regenerators

Chroma/Luma Processors and Demodulators

- VCO with phase control and shunt regulator

- 3.58 MHz demodulator and carrier regenerator

- Pal chroma processor

- Single chip pal luma/chroma; video to RGB converter
- Single chip chroma/luma; video to RGB converter

- Video/chroma processor

Tuner Control, Prescalers, and Band Switches

- Tuner freq. synthesizer, IR demod, 9 D/A, 8 x 20 character OSD
- Divide by 20 prescaler to 200 MHz

- Divide by MlgsG prescaler to 1 GHz

- Divide by 64/256 prescaler to 1.25 GHz

- Band switch with ampilifier for varactor control

Miscellaneous Radio/TV Functions
- Automatic CRT bias circuit
- IR receiver preamp and demodulator
- AM receiver
- TV sound demodulator and audio amp

Security and Surveillance
- Vidicon bias and amp
- RS-170 sync generator for camera applications
- Pal or NTSC versions
- Universal detection and alarm circuit

Automotive
- Reluctance proximity detector/demodulator
- .5 Hz clock time base and motor driver
- 16 channel precision timer/driver




Consumer

Package Options

Because of the wide varietﬁ of package options combinations available in the
CA series, please consult the listing of available types on page xx and compare
with the code below:

CAxxxx ||
Dual inline plastic
[£] Dual inline plastic
[@] Quad inline plastic
[M] SOIC available

Temp ranges and package lead counts vary with device type. See your data
sheet for package details




IF Amplifiers and Detectors

CA2111A FM IF Amplifier-Limiter and Quadrature Detector
For FM IF and TV Sound IF Applications

Features
® Direct Replacement for ULN2111A and MC1357 e Excellent AM Rejection (45dB Typ. at 10.7MHz)
® Good Sensitivity: Input Limiting Voltage (knee) (400uV e Provision for Output From 3-Stage IF Amplifier Section

Typ. at 10.7MHz; 250V Typ. at 4.5 MHz and 5.5MHz)

CA3011, CA3102 Wide-Band Amplifiers

Features
e Exceptionally High Amplifier Gain * Wide Frequency Capability
» Power Gain at 4.5MHz/s - 75dB Typ. » 100kHz/s to > 20MHz/s

e Excellent Limiting Characteristics

» Input Limiting Voltage (Knee) - 600uV
Typ. at 10.7MHz/s

CA3013, CA3014 Wide-Band Amplifier Discriminators
Features & Applications

* Exceptionally High Gain ® Excellent AM Rejection
» Power Gain at 4.5MHz - 75dB Typ. » >50dB at 4.5MHz
e Excellent Limiting Characteristics e High Audio-Voltage Recovery
» Input Limiting Voltage (Knee) = 300uV Typ. at 4.5MHz » 220mV Typ at 4.5MHz, 25kHz deviation

CA3065 IF Amplifier-Limiter, FM Detector, Electronic Atienuator, Audio Driver
Features

e Electronic Attenuator - Replaces Conventional Volume Control

e Differential Peak Detector - Requires on Single Tuned Coil

® Internal Zener Diode Regulated Supply

* Inherent High Stability




IF Amplifiers and Detectors (continued)

CA3089 FM IF System
CA3189 FM IF System With ON Channel Detector
For FM IF Amplifier Applications in High-Fidelity, Automotive, and Communications Receivers

Includes - IF Amplifier, Quadrature Detector, AF Preamplifier, and Specific Circuits for AGC, AFC, Muting (Squelch),
and Tuning Meter

Features
* Exceptional Limiting Sensitivity ® Provides Specific Signal for Direct Drive of a Tuning
> 12uV Typ. at -3dB Point Meter

® Low Distortion
> 0.1% Typ. (With Double Tuned Coil)
¢ Single Coil Tuning Capability

On Channel Step for Search Control

Provides Programmable AGC Voltage for RF Amplifier
Provides a Specific Circuit for Flexible Audio Output

* Improved S + N/N Ratio Internal Supply Voltage Regulators

o Externally Programmable Recovered Audio Level Externally Programmable “On” Channel Step Width, and

® Provides Specific Signal for Control of Interchannle Deviation at which Muting Occurs
Muting (Squelch)

e o o ¢ o

22 K

L.
QUADRATURE o, L€ =100 pF
vt NPT 22 REFERENCE
m .
YO INTERNAL
REGULATORS our(e 9 Lan 68 ok
8.2K
castes _ _ _ —— I
. [1F AMPLIFIER ) P e aee
INPUT Y AMPL. T “outeur
Mdetl 157F 2ND IF aroIF | | ap TURE H—>
U1 ame. AMPL. AMPL. > DETECTOR N
™M AuDIO _é) AUDIO
DETECTOR | AmPL. ouTPUT
r s I
MUTE

tever |1 |7 DEVIATION |
peTECTOR| 1] |/MUTE LOGIC,
J

TS

MUTING
SENSITIVITY

0.02 pF 0.02 pF| LEVEL LEVEL LEVEL
I I : nercton oerscron DETECTOR
»  MUTE

DELAYED oeuvso Tumua METER - LOW- (S%l:‘ﬂ.gu)
AGC FOR SIGNAL
RF AMPL. VOLTAGE CIRCUIT

FMME suasmnt OFFSET

1

16)

YUNING>METER 0 Tlol eSO
THRESHOLD ON CHANNEL
1 OUTPUT LOGIC CIRCUITS INDICATOR
A rAS ‘ *L TUNES WITH 100 pF(C) AT 10.7 MHz
a7 QQ & 75 (TOKO NO. KACS K586 HM OR

EQUIVALENT.)
NOTE: CIRCUITRY IN SHADED AREAS IN CA3189 ONLY. ALL RESISTANCE VALUES ARE IN OHMS.

Horizontal/Vertical Countdown and Sync Processors
. ou:cwn + OSCILLATOR
CA1391, CA1394 TV Horizontal Processors “E’“' " TG

® 0]
CA1391E - Positive Horizontal Sawtooth Input
CA1394E - Negative Horizontal Sawtooth Input B
Features | D::;(:CE |05C||.I.A'OR|
® Internal Shunt Regulator
e Linear Balanced Phase Detector REGULATOR —@" i et
® Preset Hold Control Capability I
* £300Hz Pull-in (Typ.) RO ofadton onin @oureur
® Low Thermal Frequency Drift
* Small Static Phase Error (L
® Variable Output Duty Cycle [©)

SYNC GROUND

e Adjustable DC Loop Gain InPUT




Horizontal/Vertical Countdown and Sync Processors (continued)
CA3154 TV Sync/AGC/Horizontal Signal Processor

L g e %
Features e v
 Horizontal Oscillator With AFC ‘:'.i‘%'é:%‘i‘.é? %w(» I (5
e Sync Separator With Noise Immunity - ll =] I q:)"“ hee (:P @
e Strobed AGC System ‘m_{:ﬁg b1 Kxeo | L e poc |l ronen | | ronen | b
e |F AGC Output IHPUT GATE Aup AMP AMP
1 I —

e Delayed Outputs for Forward or Reverse AGC -1V - ]j L

Tuners "”IUJ\ » I

. - D% svne -‘mmonx FREQ

* Internal Noise Threshold ioeo I by " WAZ OUTPUT
* High Impedance Video Input = = /r E
e Choice of Dual External Time Constants for Sync %m )3T Paraton ('D (i);‘?:!’

Separator Noise Immunity °°:£"‘E¢::‘ 100
o RF AGC Delay Externally Controlled _”21 l
e Qutput Short-Circuit Protection WORZ

NeoT

CA3202 TV Horizontal/Vertical Countdown Digital Sync System
Features
¢ Automatic Forced Asynchronous Mode to Remove Jitter e Lower Zero-State Horizontal-Drive Output
* Improved Low Voltage Start-up Operation e Iimproved Symmetry for Horizontal-Drive Output

CA3210, CA3223 TV Horizontal/Vertical Countdown Digital Sync System
For 525-Line (CA3210E) or
625-Line (CA3223E) Operation

Features
* Horizontal Driver ® Horizontal Oscillator
* Two Phase-Lock Loops e Vertical Countdown

CA3236 The CA3210 With Modification

CA3241 PAL Version of the CA3210

CA3218 TV Horizontal/Vertical Countdown Digital Sync System

Features SIRCLIN  TANK Bb  SYRC.iN DRWE OUT
¢ Horizontal Oscillator HORIZ. EI If] F;] ] F;]
. RAMP IN
e Vertical Countdown o2 ]#] oxvomz. s VERT,
. osc 8VOLT OUTPUT
® Composite Blanking Output HOME: INv.
DRIVER HORIZ.
e Burst-Gate Output out —— j’“‘
13
e Horizontal Ramp Generator 1ojel mame | | R '[60“""’0"“
® |nternal Shunt Regulator ,E_t i_’ 1 1 .
BLANK
""'I"c" womiz. | | eunst | |womz VERT. ouv
Pase output | | GATE | | BLANK ’(?‘ auank [4]12]

LR e "
D;:‘V!

SANDCASTLE




Horizontal/Vertical Countdown and Sync Processors (Continued)

CD22402 CMOS LSI Sync Generator

Features ® ®
¢ Interlaced Composite Sync Output o e
® Automatic Genlock Capability
e Crystal Oscillator Operation 1
® 525 or 625 Line Operation n-c ORI ZONTAL Coonen
® Vertical Reset Option S e
* Wide Power Supply Operating Voltage . .. 4V-15V w,@._.__l * 4} U
Applications @ oicoen

o e e I
¢ Cameras CONTROL dl | IN—
* Monitors and Displays ~0 L ll I,[:

o CATV 1 o coirosie

° Teletext -
® Video Games x|
® Sync Restorer
* Video Service Instruments I —
® Scrambling/Descrambling Equipment Yos s PINE 34012 Qg é ® (g (l) é

Vope PIN 19

®

Y

CRYSTAL
osCiLLAToR [

Chroma/Luma Systems

CA3070 Television Chroma System

Features
e Voltage Controlled Oscillator ® DC Hue Control
e Keyed APC & ACC Detectors e Shunt Regulator

CA3126 TV Chroma Processor and Carrier Regenerator
Features

¢ Phase-Locked Subcarrier Regeneration Utilizes Sample-
and-Hold Techniques SR i e SYSRE |1 ) R

(1001 »?

I  cnsia
1= esonriren 2007

* Automatic Chrominance Control (ACC)/Killer Detector E—
Employes Sample-and-Hold Techniques ot e 5 oorur OUTPYT
® Supplementary ACC with an Overload Detector to A
Prevent Oversaturation of this Picture Tube :'
e Sinusoidal Subcarrier Output iy J— er [—{Seiecron, —f—@vee
e Keyed Chroma Output L &
e Emitter-Follower Buffered Outputs for Low Output
Impedance _® st
e Linear DC Saturation Control J_m_'ll
2
—@—'w?—o”wm‘,’,;’
‘J“rfg’: oy
R S €. SR G
FILTER
CA3128Q TV Chroma Processor for PAL Systems
Features
e Phase-Locked Subcarrier Regeneration Utilizes Sample- e Supplementary ACC with an Overload Detector to Prevent
and-Hold Techniques in the Automatic Frequency Phase Oversaturation of this Picture Tube

Control (AFPC) Servo Loop

* Automatic Chrominance Control (ACC)/Killer
Detector Employes Sample-and-Hold
Techniques

e Sinusoidal Subcarrier Qutput



Chroma/Luma Systems (continued)

CA3194 Single Chip PAL Luminance/Chroma Processor

Features
e All PAL Luminance and Chrominance Processing
Circultry on a Single Chip in a 24 Lead Plastic Package

accrnren

accrnien arcrnven
0 0 v

arcrnren
O

* Phase Locked Subcarrier Regeneration Utilizing e [ IS— s o s
Sample-and-Hold WO .':.EW,J e |’.:1 j | l [n
* DC Controls for Brightness, Contrast, and Color Y Lice " I
Saturation Functions B0 -{'_’"“._?ig’"_‘] _nien | :“lf::::::;:‘.'.|""{gv§] - .In.....l l_:. ] 1@ oliee
® Input for Average Beam-Current Limiting l—._' _l SEStsas

e Contrast Control Having Excellent Tracking of Luma
and Chroma Channels

* Low Impedance RGB Outputs with Excellent Tracking

— -
ennoma e Swriwien oaL Switew
our @Or}— ‘l siace l "Lemusteof] |vrmsreo

J .:.m" — @ o
H i | H @,
T s _]v-—'"'—luuuco:’mtl

for Direct Coupling to Video Driver Circuitry

wour (9

I L
1 o)
o outrur @) wourrur

L

-@) sanocasne

E-E % T N e T ©

Applications - @ .:..,'. — ;:I:.‘.:l_ rowrran] @ nourrur
® PAL to RGB Conversion _.‘.. Lk L@ vee
mgt t@. -u?wu (?"'III "é?-

CA3217 Single Chip NTSC TV Chroma/Luminance Processor

Features

® All Chroma Processing and Demodulating Circuitry on a
Single Chip in a 28 Lead Plastic Package

® Phase-Locked Subcarrier Regeneratlon Utilizing Sample-
and-Hold Techniques

e Supplementary ACC with Overload Detector to Prevent
Over Saturation of the Picture Tube

Linear DC Controls for Chroma Gain and Tint

Dynamic “Flesh Correction” Corrects Purple and Green
Flesh Colors Without Affecting Primary Colors

* Balanced Chroma Demodulators with Low Output
Impedance for Direct Coupling

¢ Internal RF Filtering

® Requires Few External Components

e Automatic Beam Limiter

® Chroma Luminance Tracking Picture Control
Applications

® NTSC to RGB Conversion

-@-§ue
o
@ worii,
. I_ -O-fsws.
lo ey =z _r—-O}
® _l'l'_l:?.'é_"].—— _‘l:_ SEh-© tofima,,
*'a’f—@-—l = | e Hen
E LT !
[kt fu“:_ e
Cem(ams

lﬂ 28

CA3234E Luminance/Chroma Processor
Features

e Complete Chroma Processing and Demodulating Circuitry
with RGB Outputs on a Single Chip in a 28 Pin Plastic
Package

® DC Peaking with Nols‘? Processing

e DC Picture Control with Automatic Beam Limiter
e DC Controlled Black Level (Brightness)

[5C05




Prescalers/Band Switches

CA3247 Analog Interface Unit (AlU)

INPUTS ) OUTPUTS
For Television & CATV Tuning/Interface Control P%ACSKE :23“ PuLSES
PLK L
Features Vpo LOOP B sw.
® Frequency Synthesizer for TV and CATV Channels (With Vss
4MHz Crystal Oscillator for Reference) eoo) BRes
* Interfaces to Microprocessor & Tuner for Receiver D/A CONVERTER :
Controls :
* Circuit to Decode Remote Control Transmissions DACS
¢ On Screen Display (OSD) with RGB Signal Output SANDCASTLE —J-lual’-!-u-lli R
® 9 D/A Converters for Analog Control Functions 7 MHZIN SCREEN g_
© PLL Control of Tuner Interface Circuits DISPLAY ;’MH‘ ouT
® Three Wire Serial Bus Interface | I I | I I I I I ”I
Applications AFL:: SYNG AETOUT
® Tuner Test Equipment SYNC ON
* Remote
L
IRIN IR DECODER
[T d
vDD
RESET CLOCK vss
4 MHzIN 4MHz OUT
ENABLE SERIAL TO
cPath PARALLEL DATA
TEST
CA3232 +20 Prescaler
Features Applications

e Operation to 200MHz
e TTL and CMOS Compatible

e 5V Power Supply

® Open Collector Output Stage

e Digital Synthesizers

e Counters

® AM/FM Communications Circuit

CA3163E VHF/UHF Prescaler +64/256

Features

e Broadband Operation - 90 to 1000MHz

e High Sensitivity

e Standard 5V Power Supply
® Dual Mode Operation - VHF/UHF

CA3179 1.25GHz Prescaler

Features

e Broadband Operation

» DC to 1.25GHz
* High Sensitivity

o

e Standard T2L or ECL Power Supply
e Dual Mode Operation
» VHF/UHF (+64/+256)



Prescalers/Band Switches (continued)

CA3238E BiMOS Input Op-Amp, Frequency Band-Select Switch and Quad Comparator

For Television Tuning Interfacing
Features

[ttt i |

+30V

® Input Op-Amp - High Impedance PMOS Input Transis-
tors and Internal Reference Bias

® Low Input Bias Current and Internal Diode Protection at

Op-Amp Inputs
® High Op-Amp Output Voltage Swing (0.2-28V DC) with

]
1
]
]
(i) or anp outPUT
]
)
}
!
1
]

3mA Source or Sink Capability
Logic Controlied Bandswitching with Four Separate

VHF 8¢

8+AND

llllD SwITCH

1
:
Outputs o (“)
l.D.IC ltl’l"
Two Bandswitch Output Current Sinks a4

Two Bandswitch Current-Limited Output Current Sources

O

8/3 LOGKC
DECODER

S wiTH
CURR. LIM

7) VHF 8+ OUTPUT
]

VHF 8¢
w wiTh

1
|
1
. q\r
Internally Referenced Quad Comparator
Low Drive Current Input Requirement
Low Output Leakage

High Output Current Sink Capability

S
CURR LIM

|
|
——@ v o oureur
]

8/3 DRIVER OUTPUT

1
o omver |—)
JL s/s 0 ll 8) s.8/3 OIVER QUTPUT

¥

e e o o o o

|
I
I
l
1
Voo© ¢SV @
Bipolar and PMOS Processes on a Single Chip .
‘
|

@Af' CENTER OUTPUT

AFT

‘:&J

I

ArFT mrut@
1
INTEGRATED & ,j\ INTEGRA
VERTICAL INPUT Lev Y vtuncn ouTPUT
b ]
CA3263 TV Tuner Control Circuit Inverter, Operational Amplifier, Frequency and
Band-Select Switch "
For Frequency or Voltage Synthesizer Television Tuning Systems
Vee! 1 - 14 Vee!
Features 1
® 2 input - 4 Output Bandswitch 82 13 F1
. BANDSWITCH
® High-Output Current Drive - Low Saturation Voltage INPUT BAND 12F2
® For TV and CATV Use SwitcH uggs#/:’r‘gu
® For Frequency or Voltage Synthesizers GND 4 1nr
vee2 8 Y +— 10 SW
ZENER.
INE 9 ouT
INVERTER our7 sIn [OPAMP

|_inveRteR |

OP AMP

Miscellaneous Radio/TV Functions

CA3224 Automatic Picture Tube Bias Circuit
For TV Picture Tube and CRT Cutoff Bias Control Applications
Features

e Automatic Picture Tube Bias Cutoff Control

e Automatic Background Color Balance
Leakage

e Eliminates Grey Scale Adjustments
e Compensates for Cathode-to-Heater

5C0
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Miscellaneous Radio/TV Functions (continued)

CA3237 IR Remote-Control Amplifier

Features

® Integrated Circuit Package - 9 Pin SIP
* Excellent Overload Characteristics

e High Gain Amplifiers

® Schmitt Trigger Switching

e 12 Volt Power Supply

SCHMITT
TRIGGER

voLTAGE
REG.

* Low Power Dissipation —

¢ Internal Regulation (!) A) A) é

« Nominal 1004V Sensitivit ® é-) 3) ® o
omina p ensitivi y AMPL, FEED- FEEO- SCHMITT ano, SCHMITT AMPL, V&c “.}:V'A:G’G.Aml

e Nominal 50K |nput lmpedance INPUT  BACK1 BACK2  TRIG OUT * TRIO.IN our .

o
DECODER
(FOR TUNER
‘CONTROL)

"
oETECTOR

CA3088 AM Receiver Subsystem and General Purpose Amplifier Array
Includes - AM Converter, IF Amplifiers, Detector and Audio Preamplifier

For Applications in a Variety of AM Broadcast and Communications Receivers
and Applications Requiring an Array of Amplifiers

Features
e Excellent Overload Characteristics * Buffered Output Signal for Tuning Meter
e AGC for IF Amplifier ¢ Internal Zener Diode Provides Voltage Regulation

CA1191 TV Sound IF and Audio Output Subsystems

AUDIO  AUDIO AUDIO
Features v+ OY-PASS GAN OUTPUT  COMPENSATION
* Nominal Power Output @ QP ®
> 4W at V+ = 24V, RL = 16Q, Dist. = 10%
> 2W at V+ = 12V, RL = 8Q, Dist. = 10%
¢ Wide Power SupplyRange ........ 9Vio 28V
* Low QuiescentCurrent .......... 25mA Typ.
e 5kHz Deviation Sensitivity . . .. 1W Output Typ. |
e 3dB Limiting Sensitivity ........... 50V Typ. | I '
IF AMP ACTIVE FM DC VOLUME
® Excellent AM Rejection ........... 50dB Typ. LTl FILTER osrec?oﬁH CONTROL
¢ Differential Peak Detector - Requires One
Tuned Coil (b é) é, o é & ® é
e Electronic Volume Control with Improved T T vowaﬁ DaFmsns
Taper and Single Wire Control INPUTS DETECTOR o €
TUNING ELECTRONIC

ATTENUATOR  gpcu-31400




Security and Surveillance

CA3253 Video Processor
For Video Camera Applications

Features Applications

* Video Amplifier e All RS-170 Sync Systems e Text Encoder Sync

® AGC Amplifier e Security Cameras e Computer Display Systems
¢ Blanking Pulse and Sync Pulse Additon e CCTV Systems ® Graphic Systems

e Black Clipping e Cable Systems

CA3254, CA3255 RS-170 Sync Generator (CA3254)

Features Applications
« Single LSI IC with Multiple Genlock Capability * All RS-170 Sync Systems
* EIA RS-170 Sync with 2:1 Interlace « Security Cameras
« PLL for Lock to Power Line Zero Crossing « CCTV Systems
 Genlocks to RS-170, RS-330 or Random « Cable Systems

Interiace « Text Encoder Sync

» Crystal Control Mode Sync Option
« Four Modes of Genlock Control
* Maximum of External Components

* I2L Injection Configured to Work in Series
with the Camera Tube Filament

» Computer Display Systems
« Graphics Systems
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CA3164A BiMOS Single-Chip Detector/Alarm System
With Integral Drivers for Mechanical and Piezoelectric Horn Alarms

Features Applications
o Interfaces Directly with High Z Sensors - No External e Burglar Alarms
Buffer FET Required

e Proximity Detectors
o Level Detectors
e jon Chamber Particle Detection

o LowlinputCurrent .........covviiinriinnnenen 1pA Max.
e Gate Protected Input Terminals

e On-Chip Beep Oscillator for Low Battery
Indication




Automotive Special Function

CA3165 Electronic Switching Circuit

Features

e Switching Initiated by Damping of Internal
Oscillator

e Proximity Sensing of Rotational Motion

* Repeatable Timing of Switching States

* Five Outputs - Two Complementary Pairs and
One Non-Inverting Output (CA3165E1)

e Two Outputs - One Complementary Pair
(CA3165E)
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= OUTPUT AMPLIFIER AND ASSOCIATED CIRCUITRY SHOWN WITHIN DOTTED LINE
AND TERMINAL ASSIGNMENTS APPLY TO CA318SES ONLY.

CA3228 Speed-Control System

Features

¢ Low Power Dissipation
 12L Control Logic

® Power-ON Reset

On-Chip Oscillator for System Time
Reference

Single Input Line for Operator Commands
Amplitude Encoded Control Signals
Transient Compensated Input Commands
Controlled Acceleration Mode

Internal Redundant Brake and Low Speed
Disable

e Braking Disable

Applications
o Automotive Speed Control

* Residential and Industrial Heating and Cooling
Controls
¢ Industrial AC and DC Motor Speed Control

e Applications Requiring Acceleration and
Deceleration Control
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6 - Power

6A *MOSFET
6B *IGBT

6C *Bipolar
6D eRectifier
6E eTransient Protection




6 - Power

6A *MOSFET
6B «IGBT

6C *Bipolar
6D eRectifier
6E eTransient Protection




MOSFETs

Advanced Power MOS

Features: Applications:
« Current Limiting, Voltage Limiting « Fault Tolerant Motor Drives
» ESD Protection « Stall Protection
* Logic Level « Current Inrush Limiting

« Automotive Headlamp Drivers
« Diagnostic Motor Controls

Logic Level MOSFETs

Features: Applications:
= Full Drain Current Rating with 5V Gate Drive « Direct Logic Control of 50A Loads
* Microprocessor And Logic Compatible * No Static Drive Current Required
« Electrostatic Discharge Protected Gates Available on The Gate
« Avalanche Energy Capability Available « Solid State DC Relays
« Both N and P Channel Devices » Lamp Drivers
. BVQSS Ratings of 50 to 200V . er Motor Drives
« Surface Mount D-pak to TO-218/TO-247 Packages « Small Motor Controls

« High Side Drivers
« SMPS MOSFET Predrivers

Standard RFx, IRFx and MegaFET MOSFETs - N and P Channel

Features: Ap&!i cations:
* Hex-1 thru 5 Die Sizes « Offline and DC/DC Converters
« All IRF Types Avalanche Capable « Power Supplies
. BVDS‘_SE" to 1000 V » Pulse Generators
* MegaFETs offer the lowest Rggon « Super Efficient DC/DC Converters

« Solid State DC Relays

* Low Loss DC Switch

» Lamp Drivers

« Operational Amplifier Buffer Stage
« Stepper Motor Drives

» Small Motor Controls

« Laser Diode Pulse Generators

« SMPS Drivers

JEDEC MOSFETSs
Features: Applications:
» JEDEC Approved MOSFETs for Military and High « Militas
Rel Applications « High geliability
» BVpgs 60 to 500 Volts = Hermetic

* N and P Channel Devices




MOSFETs

Ordering Information

R MOSFETs

. R X X XX

Y
4

X XX

XXX

I Feature Suffix:
R = Rugged Capabilities Guaranteed
= Logic Level. 5V Gate
SM Surface Mount Leadform (TO-252)
E = ESD Protected Device
CS = Current Sensi
C =Voitage Clamping

Voltage Ratlng:
05 =50V, 10 = 100V, 20 = 200V, etc.

Polarity:
N =N Channel
P =P Channel

Current Rating:
1 =1A, 10 = 10A, 25 = 25A, etc.

Package Designation:
= 5LEAD TO-218

= 5 LEAD TO-220

.T8-251 , TO-252 (D-PAK)

=TO-218AC

= TO-204AE

0-3 with 60 MIL leads)
= TO-205AF 05AF

0-39/TO-2
TO-3 with 40 MIL leads)

VSIrXIOOW>

Device Type:
F = Standard MOSFET
L = Curment limited MOSFET

Example: RLP1NOSLE ESD Protected, Current Limited, TO-220, 1 AMP, N Channel, 80V, Logic

Level MOSFET

RFD15N05SM D-PAK, 15A, N Channel, 50V, Surface Mount Leadform MOSFET

RFP12NOSRLE TO-220, 12A, N Channel, 60V, Rugged, Logic Level, ESD Protected MOSFET

TO-205

i
J

4-PIN DIP

i

TO-218

Z

7y

TO-251AA

.

TO-252AA

¢

IRF MOSFETs
I'R XX XXX

R = Ruggedized (Early Indicator For Avalanche
Capability. All Devices Now have EAS Ratings)

HEX DIE SIZE, Voltage Polarity and Electrical Selection

Package Designation
C :5 PIN TO-220, Current Sensing
FA :TO- 204
:4-PIN
FF : T8:205 AF (TO-39)

FR :TO-252
FU :TO-251

Fi-F4 : TO-204AA

F5-F8 : TO-220

TO-247

»

TO-220

v

TS-001




Advanced Power MOS
Current Limiting MOSFETs

Features:
* Current Limits to a Pre-Set Level in a Shorted Load
Condition Package
» Monolithic Device Incgmates a Bipolar Transistor, 2
Resistors, a Zener Di and a Power MOSFET
. §SD Protected to 2kV
Logic-Level" Gate Input Allows Fully on Condition at 5V Maximum
Ratings
Terminal Diagram o
BVpss | IDS(LIM)|DS (ON)| ESD
@2 | PH"|) WY« | To220
[ 80 1 0.75 2 RLP1NOSLE
80 55 0.12 2 RLPSNOSLE

Voltage Clamping, Current Limiting MOSFETs

Features:
« Current Limits to a Pre-Set Level in a Shorted Load
Condition Package
» Monolithic Device Incorporates a Bipolar Transistor,
2 Resistors, 2 Zener Diodes and a Power MOSFET
. Exoqssiyre Drgin-Souroe Voltage Clamped by Active
egion Tum-On Maximum
Terminal Diagram o Ratings
BVpss | Ipg(Lim)| DS (ON)| ESD
. @° | "B W s | Toa0
60 1 0.75 2 RLP1NO6CLE
s
Current Sensing MOSFETs
Features:
« Built-In Current Sensing Function to be Used as a Feed-
Back Signal for Control and/or Protection Package
* Low RDg&ON =0.1Q
« Current Sénsing Ratio = 1560 + 2.5%
* Avalanche Energy Rated for Ruggedness
. . D Maximum
Terminal Diagram Ratings
BVpss | Ips |rDs(ON)| ESD
sounce | & [P ww | Tsom
6 H KELVM 10 | 18A | ofo | - |RFBIBN10CS
Ly CURRENT
SENSE

Lo

6A01



MOSFETs

Logic Level Product Series

N & »

Maximum Ratings
BVDSS IDS RDS(DN] EAS

V) [@] @ |m) TO-2084F TO-204AA TO-251 TO-252 TO-220AB TO-247 4PINDIP
N-Channel

50 | 2 10.750 |N.R| RFL2NO5L
4 | 0.600 |N.R RFP4NO5L
14| 0.100 | 100 RFD14NO5L | RFD14NOSLSM | RFP14NOSL
15 0.140 |N.R RFM15NOSL RFP15NO5L
16 | 0.047 | 200 RFD16NO5L | RFD16NO5SLSM
25 | 0.047 | 200f RFP25N0O5L
50 | 0.022( * RFP50NO5SL | RFGS50NOSL

60 [ 2 [0.750 |[N.R] RFL2NO6L
2 ]0.160| *
4 10.600 |[N.R [RFLMNGOLOM,| RFP4NO6L
12|0.435| * RFD12NO6RLE | RFD12NOGLESM | RFP12NO6RLE
12]0.160| * RFD3055RLE | RFD3055RLESM | RFP3055RLE
15| 0.140 |N.R RFM15N06L RFP15NO6L
17 | 0.100 |N.R RFP17NO6L
25| 0.070 |N.R RFM25N06L

80 | 1 [1.200|N.R]  RFLINOSL
2 {1.050 |N.R RFP2NOSL
3 |0.800 |N.R : REDANDEL .| | L RFRINOBLSW
12| 0.200 |NR RFM12NoBL | RFP12N08L
15 | 0.140 |[N.R N §

100 | 1 | 1.200 [IN.R{ RFLIN10L
1.5] 1.400 |[N.R 2N6901**

2 11.050 {N.R. RFP2N10L
12 | 0.200 |N.R RFM12N10L RFP12N10L
12 | 0.200 |N.R 2N6902**
120 | 1 [ 1.900 |N.R RFLIN12L
2 1 1.750 [N.R RFP2N12L
10 | 0.300 |N.R RFM10ON12L RFP10N12L
150 { 1 {1900 |[N.R{ RFLIN15L
2 1 1.750 [N.R RFP2N15L
10 | 0.300 |N.R RFM10N15L RFP10N15L
180 | 1 | 3.650 [N.R| RFLIN18L
2 [ 3.500 |NR RFP2N18L
8 10.500 |N.R RFM8N18L RFP8N18L
200 | 1 13.650 |N.Rl RFL1N20L
1.5] 3.650 [N.R, 2N6903**
2 |3.500 |N.R ! RFP2N20L
8 | 0.650 |N.R RFM8N20L RFP8N20L
8 |0.500 [N.R 2N6904**
P-Channel

*More complete ruggedness capability now specified; UIS current vs time in avalanche graph on data sheet
[EHADING]indicates Developmental Products - N.R. Not Rated for UIS capabiiity - ** QPL Approved Types



Power MOSFETs
Rugged and Standard IRF-Series Power MOSFETs

The Rugged Series of Power MOSFETS are designed, tested and guaranteed to withstand a specified level of
circuit induced electrical stress in the breakdown avalanche mode of operation. These are n-channel
enhancement mode polysilicon gate power field effect transistors designed for applications such as switching
regulators, switching converters, motor and relay drivers and drivers for high power bipolar switching transistors
requiring high speed and low gate drive power.

Using state-of-the-art integrated circuit processing techniques these Rugged MOSFETSs provide superior
performance in inductive switching applications. The design is optimized to suppress the parasitic bipolar
transistor and improve system reliability. These types can be driven directly from integrated circuits.

Rugged Series devices are identified by the suffix letter R following the type number.

Features:

« Single Pulse Avalanche Energy Rated
« SOA is Power Dissipation Limited

» Nanosecond Switching Speeds

« Linear Transfer Characteristics

* High Input Impedance

« Allows Reduced Protection Circuitry

* Reduced Drive Requirements

« Increased System Reliability

N-Channel Power MOSFET

Cross Section of Chip Structure Junction Diagram Showing .
P Biasing Arrangements Schematic Symbol
P CONVERTED
ALUMINUM GATE TO N CHANNEL
[—_——_—D +
N
D
ST
* N
s G
+
N- EPITAXIAL
LAYER hd hd
= = s
N+ SUBSTRATE DRAIN } T -IV
b oy I - 7. 1




y0Vv9

-~ |9 & & »
“
Maximum Ratings
BVpsg Ips Rngou) Eas
V) 1 (A mj) | TO-205AF TO-204 TO-251 T0-252 TO-220AB T0-247 T0-218 MO-093 4 PIN DIP
N-Channel
50V [ 20| 080 | NR| RFL2NO5
40! 095 | NR RFP4NQS
13.0] 0.120 | NR BUZ71A
14,01 0.100 [ NR BUZ71
140! 0100 | 100 RBED14N05 | RFD14NOSSM | RFP14NQS
15.0] 0.140 | NR RFM15N05 RFP15N05 -
16.0] 0.047 | 200 RFD16NO5__| RFD16N0O5SM
25.0] 0.047 | 200 —RFP25N05
30.0] 0.040 | NR BUZ11
45.0] 0.040 | NR RFK45N05 —RFH45N05
50.0] 0.022 | 400 RFP50NO5 RFGB50N05
75.0] 0.010 | 800 "RFH75NO5E
100.0 0 | 800 RFA100NOSE
60V [ 040 32 | NR IRFD1Z3__|
[ 0.05] 2.4 NR IRFD1Z1_|
[ 0.80] 2. NR RFP4N06
0.95] 4. —_RFL2N06
00| 0.36 | NR IRF123
9.20] 027 IRF121_
15.00_0.14 | NR RFMT5N06 RFP15N06
25.00_0.07 | NR RFM25N06
.00 0.08 | 150 IRF153(R)
34.0] 0.085 [ 150 IRFP153(R)
40.0] 0.055 | 150 IRF151(R) IRFP151(R)
45.0] 0.04 | NR FK45N06 RFHA45N06
70.0] 0.014 | * —REPIONDG * |-
80V | 0.80 :g IRFD113(R)
-0 I IRFD111(R)
. 2 | NR|__RFLINO8
4 gg IRFD1
.3 IRFD121(R)
1 05 | NR RFP2N08
X ) IRFF113(R
. .6 IRFF111(R)
3, .74 IRF513(R)
] .4 IRFF123(R)
X .54 | 19 IRF511(R)
X 0.3 | 36 121
- 25 | 69 | IRFF133(F —
8. .36_| 36 TRF523(R
X .18 | 69 | IRFFI31(R)

[ouueyo-N
S134SON



Package Z Z
s [\ -
g A b
Maximum Ratings
avm;% g | Rosin) Eng
M A] ( m| TO-205AF T0-204 T0-251 T0-252 TO-220AB T0-247 T0O-218 MO-083 4 PIN DIP
N-Channel
80V | 84 .27 | 36 IRFU121 IRFR121
(cont) .27 | 36 IRF521(R)
2.0] 020 | NR RFM12N08 RFP12N08
2.0 23 | 50 IRF133(R)
2.01 023 | 69 IRF533(R)
40| 0. 50 IRF131(R)
4.0] 0. 69 IRF531(R)
0 NR REM18NO8 RFP18N08
i&.ﬂ 0 | 100 IRF143(R)
[ 25.0] 0.10 | 230 IRF543(R!
27.01 0.099 | 100 IRFP1
| 28.01 0077 | 100 IRF141(R)
| 28.0] 0.077 | 230 IRF541(R)
31.0! 0.077 | 100 N IRFP141R
35.01 0.055 | NR RFK35N08 RFH35N08
100V |_0.4 2 NR IRFD1Z2
0.5 2.4 NR IRFD1Z0
X 19 IRFD112(R)
1. 19 | IRFD110(R)
NR RFLiN10
1.1 4 | 36 IRFD122(R)
3 .3 IRFD120(R)
20 105 | NR RFP2N10
K 0 19 | IRFF112(R
£ 06 [ 19 | IRFF110(R) -
074 | 19 IRF512(R)
50] 04 | 36 | IRFF122(R) .
X 054 | 1 IRF510(R)
X 03 | 36 | IRFF120(R
K 025 | 69 | IRFF132(R)
X 0.36 | 36 IRF522(R)
.01 018 | 69 | IRFF130(R)
X 0.36_| NR IRF122
4| 0.27 IRFU120 IRFR120
.0 .25 | NR BUZ72A
9.2 27 IRF520(R)
.2 .27 | NR IRF120
2.0 2 NR RFM12N10 RFP12N10
120/ 02 T NR _BUZ20
2.0] 023 | 50 IRF132(R)
2, 023 | 69 IRF532(R)

S134SON
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Package s
8
Maximum Ratings
BVpsq Ips HD%ON)| Eas
M ] (A ] (Q | (m)| TO-205AF T0-204 T0-251 TO-252 TO-220AB T0-247 TO-218 MO-093 4 PIN DIP
N-Channel
100V | 14.0] 0. 50 IRF130(R)
(cont)| 14.0] 0. 69 IRF530(R)
4.7 | 0.54 19 IRFU110 IRFR110
18.0] 01 | NR RFM18N10 RFP18N10
19.0] 01 | NR BUZ21
22.0] 0. . RFP22N10
25.0] 0.10 | 100 IRF142(R)
25.0( 0.10 | 230 IRF542(R)
27.0] 0.0 00 IRFP142R
128.0] 0.077 | 100 IRF140(R)
.0] 0.077 | 230 IRF540(R)
31.0] 0.077 | 100 IRFP140R
[ 33.0] 0.08 | 150 IRF152(R)
34.0] 0.085 | 150 IRFP152(R)
135.0] 0.055 | NR RFK35N10 RFH35N10
40.0] 0.055 | 150 IRF150(R) IRFP150(R)
40.0] 0.040 | * RFP40ON10 RFG40N10
120v] 1.0 | 19 | NR| RFLIN12
20 175 | NR RFP2N12
40| 04 | NR|[ RFL4N{2
00] 03 | NR RFM10N12 RFP10N12
5.0] 0.15 [ NR RFM15N12 RFP15N12
30.0] 0.075 [ NR RFK30N12 RFH30N12
150V [ 0.30] 65 | NR IRFD2Z3 |
.32] 5. NR IRFD2Z1
045 24 | 30 IRFD213(R)
[0.60] 1. 30 IRFD211(R)
0.70] 1. 85 IRFD223(R)
0.80] 0. 85 IRFD221(R)
1. NR |__RFLIN15
24 | 30 | IRFF213(R)
1.75 RFP2N15
5 | 30 | IRFF211(R)
24 | 46 IRF613(R)
F 85 | IRFF223(R)
. g_ RF611(R)
. RFF221(R)
X 04_| NR | RFL4N15
4, 2 rg? IRF223
X 12 _| 8 TRF623(R)
45| 06 | 85 | IRFF233(R)

(penupuo)) puueyy-N
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= & »
Maximum Ratings
BV, Ips R(%-_N) Eas
(\?ﬁ (A | (D |(m|1 TO-205AF TO-204 T0-251 T0-252 TO-220AB TO-247 TO-218 MO-093 4 PINDIP
N-Channel
150V |_4. 8 | 85 IRFU221 IRFR221
(cont) NR IRF221
Y 85 | IRF621(R)
4 IRFF:;
[ 8. X 50 IRF233(R) IRF633(R)
9. 4 50 _IRF231(R) IRF631(R)
100] 03 | NR RFM10N15 RFP10N15
115.0] 0.15 | NR RFM15N15 RFP15N15
16.0] 0.22 [510 IRFP243R
16.01 022 1580 IRF243(R) IRF643(R)
18.0] 0.18 | 510 IRFP241(R)
18.0] 0.18 IRF241(R) IRF641(R)
25.0] 0.12 |810 IRF253(R)
27.0] 0.12 |810 IRFP253(R)
130.0[ 0.075 | NR RFK30N15 RFH30N15
[30.0] 0.085 | 910 IRF251(R)
33.01 0.085 | 810 | IRFP251(R)
180V 1.0 [ 3.65 | NR| RFLIN1g
20 5 |NR RFP2N18
8.0 5 | NR _RFM8N18 RFP8N18
12.0] 025 [ NR RFM12N18 RFP12N18
250 015 | NR RFK25N18 RFH25N18
200V 030] 65 | NR IRFD2Z2
NR IRFD2Z0
045] 24 |30 IRFD212(R)
 0.60 30 IRFD210(R)
0.70 85 IRFD222(R)
0.80] O IRFD220(R)
01 365 [NR{ RFLIN20
8 4 | 30 | IRFF212(R)
2, 5 | NR RFP2N20
2.2 5 | 30 | IRFF210(R)
2 2.4 IRF612(R)
2 | 85| IRFF222(R)
5 [ 46 | IRF610(R)
. 85 | IRFF220(R)
) 2 |85 IRFU222 IRFR222
40 2 | NR IRF222
40| 12 | 85 | IRF622(R)
45| 06 | 85 | IRFF232(R)
46 | 08 [ 85 IRFU220 IRFR220

(penunuo)) |puueys-N
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P S < »
\>/ P
: | 7
Maximum Ratings
BVpss Ips |R |E
™M & @ | 3| To-208AF TO-204 TO-251 TO-252 TO-220AB TO-247 TO-218 .MO-093 4PINDIP
N-Channel
200V] 50] 08 | NR IRF220
(cont) [ 5.0 08 [ NR TRF620(R)
504 IRFF230(R)
8] 06 | NR
0] 05 | NR BUZ73A
0] 0 TRF232(R)_ RFP8N20
901 04 50 IRF230(R) IRF632(R)
5] 04 [ NR RFM8N20 IRF630(R)
12.0]_0.25 | NR RFM12N20 BUZ32
502 | NR REP12N20
0] 022 [ 510 BUZ31
0] 022 [ 580 RE242(A) TREP242R
.0 0.18 | 510 IRF642(R)
.0[0.18 ] 560, IRF240(R) IREP240R
25.0] 0.2 | 910 IRF252(R) IRF640(R)
1 25.0] 0.15 | NR RFK25N20
27.0] 0.12 RFH25N20
30.0] 0.085 TRF250(A) IREP252(R)
33.0] 0.
250V |_3. 5 120 TRFP250(R)
-1 20 IRF625
68 | 180 RE235 IRF624
45 | 180 IRF234 - IRF635
0] 0.34 | 550 IRF245 IRF634
4.0] 028 | 550 IRF244 IRF645 _ REP245
5.0] 0.28 | 550 IRF644
20.0] 0.17 [1000 RF255 IRFP244
21.0] 0.17
22.0]_0.14_[1000 TRF254 RFP255
23.0] 0.14_| 1000
275V 1. 20 TRFP254
1.1 120 IRF627
5] 0.68 | 180 RF237 IRF626
1045 [ 160 IRF236 IRF637
 13.01 0.34 | 550 IRF247 IRF636
14.0]_0.28 | 550 IRF246 IRF647 IREP247
15.0] 0.28 | 550 IRF646
[20.0] 0.7 TRF257 TREP246 _
21.0]_0.17 1000 —
22.0] 0.14 | 1000 F: IREP257
[ 23:0] 0.4 |7000 IRFP256

(ponunuo)) |puueyd-N
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& | »
Maximum Ratings
BVpsg Ips Rnﬁmy Eps
M1 (A ] () | (m)| TO-205AF T0-204 TO-251 T0-252 TO-220AB TO-247 T0-218 MO-093 4PINDIP
N-Channel
350v| 03] 50 | 45 IRFD313(R)
04 ] 3 IRFD311(R)
04] 25 [100 IRFD323(R)
0.5 : 00 IRFD321(R) |
1.4 0 [ 150 IRFF313(R)
| 1.35 .6 50| IRFF311(R)
2] 50 [120 IRF713(R
2 1 IRF711(R)
20| 2 00| IRFF323(R)
2.5 ¥ 00| IRFF321(R)
28 | 25 [190 IRF723(R)
28| 2. NR IRF323
3.0 .5 _[300! IRFF333(R)
31 ] 18 [190 IRFU321 IRFR321
1.8 [190 IRF721(R)
1.8 | NR IRF321
Y 1.0 | 300 IRFF331(R)
0] 20 | NR FM RFP4N35
4. 1.5 300 IRF: IRF733(R)
5.5 | 10 1300 IRF331(R) IRF731(R)
70 | 0.75 | NR RFM7N35 RFP7N35
0] 0 5. IRF743(R)
.3 8 | 520 IRF343(R)
.7 ] 08 480 IRFP343R
[ 10.0] 0.55 | 520 IRF341(R) IRF741(R)
.01 055 |480 IRFP341R
20] 05 T NR RFM12N35 RFH12N35
30| 04 [700 IRF353(R)
40| 04 [700 IRFP353(R)
[150] 03 [700 IRF351(R) IRFP351(R)
16.0] 03 [700
400V] 0.3 0 |45 IRFD312(R)
.4 6 | 45 IRFD310(R)
4 .5 1100 IRFD322(R!
Y 8 1100 IRFD320(R)
1.4 0 [ 150 IRFF312(R)
(135] 3.6 [150] IRFF310(R)
7 Y 20 IRF712(R)
2.0 20| IRF710(R)
20 2 00 | IRFF322(R)
25| 1. 00| IRFF320(R)

L wosrere Y
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Package 9
\/
Maximum Ratings
BVpsg Ips |R | Eas
V) | (A (__)% y (m]) | TO-205AF T0-204 TO-251 T0-252 TO-220AB T0-247 TO-218 MO-093 4 PIN DIP
N-Channel
400V 2 190 IRFU322 IRFR322
(cont) 2. NR BUZ76A
90 IRF722(R)
F NR IRF322
NR BUZ76
X 300 | IRFF332(R)
X 90 IRFU320 IRFR320
K 90 IRF720(R)
.3 NR IRF320
.5 300 | IRFF330(R)
2 NR RFM4N40 RFP4N40
4. 300 IRF332(R) IRF732(R)
4. NR BUZ60B
. IRF330(R) IRF730(R)
. | NR BUZ60
X 75 | NR RFM7N40 FP7N
.0 520 IRF742(R)
.3 520 IRF342(R) IRFP342R
7] 08 | 480
.0] 055 | 520 IRF340(R) IRF740(R)
.0 055 | 480 IRFP340R
5] 04 | NR BUZ351
X NR RFM12N40 RFH12N40
X 4 00 IRF352(R)
40| 04 | 700 IRFP352(R)
.0 3 1700 IRF350(R)
.0 03 | 700 IRFP350(R)
20.0] 025 |1200 IRFP362
22.0] 0.25 | 980 IRF362
[ 23. 211200 IRFP360
25 9680 | IRF360
450V | 14| 4. 210 | IRFF423(R)
. 3. 210 | IRFF421(R)
22] 40 |210 IRF823(R)
22| 4 R IRF423
225] 2 300 | IRFF433(R)
25 X 210 IRFU421 | _ IRFR421 IRF821(R)
25 NR IRF421
2.75 300 | IRFF431(R)
30] 30 | NR RFM3N45 RFP3N45
40| 20 | 300 IRF433(R) IRF833(R)

(penunuo) [puueyd-N
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Package &
& N
Maximum Ratings
BVpsy Ips Rn?ﬁm Eas
M 1A ( mj) | TO-205AF T0-204 T0-251 T0-252 TO-220AB TO-247 T0-218 MO-093 4 PIN DIP
N-Channel
450V 45 | 15 |300 IRF431(R) IRF831(R)
(cony 60 | 125 | NR RFM6N45 RFP6N45
701 11 [510 IRF443(R) IRF843(R)
701 11 1480 IRFP443R
.0 | 0.85 | 510 IRF441(R) IRF841(R)
.0 | 0.85 | 480 IRFP441R
10.0] 0. NR RFM10N45 RFH10N45
0] 05 [860 IRF453(R)
120] 05 [860 IRFP453(R)
0] 04 860 IRF451(R)
40| 04 |860] IRFP451(R)
500V | 14 | 40 [210[ IRFF422(R)_
K 3.0 [210] IRFF420(R)
22 0 [210 IRFU422 IRFR422 IRF822(R)
22| 40 |NR IRF422
225| 20 |300] IRFF432(R)
25 0 210 IRFU420 IRFR420 IRF820(R)
2. X NR IRF420
2.7 .5 [300[ IRFF430(R)
30 Y NR RFM3N50 RFP3N50
40 | 20 [300 IRF432(R) IRF832(R)
40 0 I'NR BUZ42
4. 1.5 |300 IRF430(R) IRF830(R)
4. 15 | NR BUZ41A
0] 125 [ NR RFM6N50 RFP6N50
X 1.1 10 IRF442(R) IRF842(R)
z 1.1 [480 IRFP442(R)
8 0.85 [510 IRF440(R) IRF840(R)
80 [ 0.85 [480 IRFP440(R)
8 0 NR BUZ45A
Y 0. NR BUZ45
.01 0. NR RFM10N50 RFH10N50
10.0] o. NR BUZ458
0] 05 [860 IRF452(R)
20| 0. IRFP452(R)
01 0 860 IRF450(R)
40| 04 [860 IRFP450(R)
7.0] 0.35 | 960 IRFP462
19.0] 0.35 | 1g:4| IRF462
120.0] 0.27 [ 960 IRFP460
21.0] 0.27 [1200] IRF460

| woseer: [
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Package 2
e 2
7 =
Maximum Ratings
BV, Ips E
V) 1 (A) rﬁﬁ TO-205AF TO-204 TO-251 TO-252 TO-220AB TO-247 TO-218 MO-093 4 PINDIP
N-Channel
600V | 54 570 IRFAC42R IRFBC42R
X 4 IRFPC42R
57 IRFAC40R IRFBC40R
r 4 IRFPC40R
1000V|_3. 4 490 IRFPG42
4 3 490 IRFPG40
4 K NR RFP4N100

* More complete ruggedness capability now specified; UIS current vs time in avalanche graph data sheet

(penunuo)) puueyd-N

S134SON



Package :

&) -
Maximum Ratings
BVpsg Ips Ho%cu) Eag
M | (A) | () m| TO-205AF TO-204 TO-251 TO-252 TO-220AB TO-247 TO-218 MO-093 4 PIN DIP
P-Channel
50V | 8. 03 [ NR RFD8P05 RFD8PO5SM | RFP8P05
150! 015 | NR RFD15P05 RFD15PO5SM | RFP15P05
 30.0 | 0.065 | NR RFP30P05 RFG30P05 _
60.01 0.026 | NR RFG60POSE
60V X 1. 20 IRFD9113
X 70 IRFD9123
2. 1.9 [190] IRF9513
Y 12 1901 IRF9511
35] 0 370] IRFF9123
4.0 0. 370 IRFF9121
5.0 08 |370 IRF9523
551 04 15001 IRFFI133
60| 06 |370 IRF9521
51 03 [500] IRFF9131
100] 04 |500 IRF9133 IRF9533
2. 03 (500 IRF9131 IRF9531
15.0] 03 | 960 IRF9143 IRF9543
X 03 [960 IRFP9143
19.0] 02 |960 IRF9141 IRF9541 IRFP9141
125.0] 0.15 |1 IRF9151 IRFP9151
.0 [ 0.075 | NR RFP30P06 RFG30P06
60.0 1 0. NR RFGGQPOGE
80V | 1.0 | 3.65 | NR| RFL1P08
201 35 [NR RFP2P08
60| 06 NR RFM6P08 RFP6P
X 04 | NR RFM8P08 RFP8P!
120] 03 NR RFM12P08 RFP12P08
2501 0.15 NR RFK25P08 RFH25P08
100V | 0.7 12 IRFD9110
1.0 0.6 7 IRFD9120
0] 3 NR RFL1P10
X 3.5 RFP2P10
> 90
IRF9512
51 0 70 | IRFF9122 IRF9510
0l O { IRFF9120
0! O 7 IRF9522
51 04 [500] IRFF9132
01 0. 370 IRF9520

o
___wosrer. Y
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e »
Maximum Ratings
BVpss | RD%ON)| Eas
V) (93 () | (m)| TO-205AF T0-204 TO-251 T0-252 TO-220AB TO-247 TO-218 MO-093 4 PINDIP
P-Channel
100V 60| 06 | NR RFM6P10_ RFP6P10
(cont)y| 80| 03 |500] IRFF9130 -
0] 04 [ NR RFM8P10 RFP8P10
.0] 04 | 500 IRF9132 IRF9532
500 IRF9130 IRF9530
X 3 | NR RFM12P10 RFP12P10
15.0 . 960 IRF9142 IRF9542
.0 960 IRFP9142
19.0] 02 | 960 IRF9140 _ IRF9540 IRFP9140
[ 25.0] 0.15 |1300] IRF9150 IRFP9150
12501 0.15 | NR RFK25P10_ _RFH25P10
120v] 50 [ 1. NR RFM5P12 RFP5P12
10.0] 05 [ NR RFM10P12 RFP10P12
150V | 045 24 | 290] IRFD9223
20| 24 [290] IRFF9223
2.5 5 | 290 IRFF9221
X 24 | 290 IRF9623
Y 5 290} IRF9621
Y 2 | 500 IRFF9233
4. 500 | IRFF9231
Y 14 NR RFM5P15 RFP5P15
X 500 IRF9233 IRF9633
. IRF923 IRF963
X 7| 790 IRF9243 IRF;
0. 5 | NR RFM10P15 RFP10P15
0. .7_[ 790 IRFP9243
1.0] 05 | 790 IRF9241 IRF9641
12.0] 05 [790 IRFP9241
200V | 0. 15 | 290 IRFD9220
1 24 | 200| IRFF9222
1 5 [290]| IRFF9220
X 24 | 290 IRF9622
3 5 1290 IRF9620
3.5 .2 | 500 IRFF9232
401 08 1500 IRFFI230
5. 1.2 | 500 IRF9232 IRF9632
500 F9230 IRF9630
.0 7| 790 IRF9242 IRF9642
0.0] 07 [790 IRFP9242
1.0] 05 |79 IRF9240 IRF9640
20| 05 |79 IRFP9240

(penunuo)) |suueyd-d
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MOSFETs

JEDEC N-Channel JEDEC P-Channel
Package Package
Maximum Ratings Maximum Ratings
BVpss| Ips | Ros(on) BVpss| Ips | Rpsion)
R Q) TO-205AF TO-204 Mmlew]l @ TO-205AF T0-204
60 | 120] 025 2N6755 100 | 1.16 | 3.65 2N6895
31.0| 0.08 2N6763 60| 06 2N6896
65| o3 2N6849
100 | 35| o6 2N6782* 10| 03 2N6804
60| 03 2N6788* 120( 03 2N6897
80 | 0.18 2N6796* 250 02 2N6898
14.0| 0.18 2N6756*
38.0| 0.055 2N6764* 200 [ 40| o8 2N6851
150 | 80| 0.6 2N6757
250 o0.12 2N6765
200 [225] 15 2N6784*
35| 08 2N6790*
55| 04 2N6798*
90 | 04 2N6758*
30.0| 0.085 2N6766*
350 | 45 1.5 2N6759
120| 04 2N6767
400 [1.25] 36 2N6786*
20 1.8 2N6792*
3.0 1.0 2N6800*
55 1.0 2N6760*
140) 03 2N6768*
450 [ 40 | 20 2N6761
1.0 05 2N6769
500 [ 1.5 3.0 2N6794*
35 15 2N6802"
45 15 2N6762*
120 04 2N6770*
* QPL Approved Types
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IGBTs*

IGBTSs for Switching Applications and Motor Control

ool

Fegt:teres: than MOSFETs in High Voltage App!

. r Die Area Efficiency than s in Hig tage ications
i * No Body Diode

* Gate Drive: Voltage Driven, Not Current

» On-State Vi e Drop not Temperature Dependent

« Surface Mount Packages

e

Applications:

" « Off Line SMPS

; * High Voltage Motor Drives
« Synchronous Converters
« Deflection Circuits

* AC Switches

IGBTs with Integral Reverse Diode

Features:
« ldentical IGBT Specifications
« Ultra Fast Diode Added In Same Package
» 35ns to 100ns Recovery
 Soft Recovery Minimizes RFI
* Up to 1000V Breakdown

Apsllcations:
» Motor Drives

« Motor Brake

+ SMPS

IGBTs with Current Sense

Features:
« Sense Current Output a Ratio Of Total Emitter Current
« Kelvin Contact To Minimize Control Loop Inductance
« 5 Lead TO-218 and TO-220 Packages

Apgllcatlons:

« Feedback Motor Controls
= Current Sources
» Power Amplifiers

* Insulated Gate Bipolar Transistors




IGBTs

Ordering Information

HGT- G-12-N-60-D-1-D

Harris IGBT

Package

N Channel or P Channel

A :5LEAD TO-218
P :3 LEAD TO-220
G:
H
M
D

3 LEAD TO-247

:3 LEAD TO-218
:3 LEAD TO-204
: TO-251/TO-252 D-PACK

Continuous Current |
Rating at Tc = +90°C

LOptions

L : Logic level Gate

D : Integral Reverse Diode
S : Surface mount

C : Current sense

| 1 : First Generation
2 : Second Generation

Max Fall Time at
TJ=+125'C

A :100ns
:200ns
: 500ns
:750ns
t1ps
12us

mmoow

Voltage Breakdown/10
i.e. (40, 50, 60, 100, 120)




IGBTs

Combines the characteristics of a power MOSFET, a
bipolar transistor.

Features:

« Voltage Gated Requires small gate é)ower. Similar to
standard power MOSFET

* Tum Off Turns off when gate drive is removed

» On-State Nonlinear.

Voltage Drop Temperature independent. Unlike the

typical 2X variation of a power
MOSFET

* Tumn-On Speed Fast! Comparable to a standard
power MOSFET

* Turn-Off Speed Comparable to a bipolar transistor.

Cross Section Of Chip Structure

POLY-
ALUMINUM GATE SILICON

TY

N- EPITAXIAL
LAYER

-rk P+ (100) SUBSTRATE

DRAIN ’ N*¢ EPITAXIAL LAYER

Junction Diagram Showing
Biasing Arrangements

Schematic Symbol
N T-
Cc Q 3
N
E T-
Comparisons

Cost Comparison - 1K Price Less
Than Half the MOSFET Price!

$483

$283

119

(-1 BIPOLAR MOSFET

400V/10A 400VN0A 400V/12A

Rps(ON) Performance Comparison

14

P-CHANNEL

01 MOSFETs
' 'N-CHANNEL

MOSFETs

RDS(ON)

0.01

0.001

T J
100
DRAIN-SOURCE VOLTAGE (V)

Size Comparison - 500V, 15A Capability

MOSFET

BIPOLAR

IGBT

] 150 240 3%

Performance; I/V Characteristic-N-Channel
MOSFET vs. IGT
(Same Size Dies)

GT
HGTPION4DE

CURRENT (2A/DIV)

S NS WO TR SN U R N WO S |

=TT T T
ON-STATE VOLTAGEDROP -V ps(ON)
(S00mV/ON)
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IGBTs

Package| ==
Maximum Ratings
BVees| kao| b | &
V| ®W| @ |®ms) TO-204AA TO-220AB TO-247 TO-218AC TO-251 TO-252 MO-093
400| 5} 10 | 1.0 _2Nears
0.5 2N6977
6[75]10 HQTD6N40E1 | HGTDEN4OE1S
10| 12 [ 1.2 HQGTD10N40F1| HGTD10N40F1S
10{175] 1.0 HGTP10N40E1
05 HGTP10N40C1
12[175] 1.0 | HGTM1I2N40E1 HGTH12N40E1
05 | HETMI2N40CH HGTH12N40C1
15[ 35 | 1.0 HGTP15N40E1
0.5 HQTP15N40C1
20( 35 | 1.0 | HGTM2ON4OE1 HGTH20N40E1
0.5 | HGTM20N40C1 HGTH20N40C1
500 5[ 10 [ 1.0 2N6376
05 2N6978
6|75 (10 HGTD6NS0E1 | HGTDENSOE1S
0] 12 |12 HGTD10N50F1| HGTD10N50F1S
10[175[ 1.0 HGTP10NSOE1
0.5 HQTP10N50C1
12|175] 1.0 | HATMI2NSOE1 HQTH12N50E1
0.5 | HGTM12N50C1 HGTH12N50C1
15[ 35 | 1.0 HGTP15NS0E1
05 HQTP15N50C1
20| 35 | 1.0 | HGTM20NSOE1 HATH20N50E1
05 | HGTM20NS0CH HGTH20N50C1
600 | 12| 48 | 0.6 | HGTM12N60D1]| HATP12N60D1
24| 96 | 0.6 | HATM24NGOD1 HGTG24N60D1
| 32[200 | 0.8 | HGTME2N6OE2 HGTG32N60E2
1000 20 100 [0.68 | HGTM20N100DZ HGTG20N100D2 HGTA32N60E2
34| 200 [0.87 | HGTM34N100E2] HGTG34N100E2
1200| 20| 100 HGTG20N120D2
30[ 200 [0.75 HGTG30N120E2

6B02




IGBTs w/ Integral Reverse Diode

Package

Maximum Ratings

»

o
O

BVees | koo | ke %
™ ™| @] @s) TO-220AB TO-218AC TO-247
400 | 6 [75] 1.0 HGTPEN40E1D
10]12] 1.2 HQTP10N40F1D
10 [17.5] 1.0 HGTP10N40E1D
| 05 HGTP10N40C1D
12 {17.5] 1.0 HGTH12N40E1D
0.5 HGTH12N40C1D
20]|35{ 1.0 HGTH20N40E1D
0.5 HGTH20N40C1D
500 | 6 |[75] 1.0 HQATPGNSOE1D
10]12] 1.2 HGTP10N50F1D
10 [17.5] 1.0 HGTP10N50E1D
0.5 HQGTP10N50C1D
12 [17.5] 1.0 HGTH12N50E1D
0.5 HGTH12N50C1D
20[35] 1.0 HGTH20N50E1D
0.5 HGTH20N50C1D HGTG20N50C1D
600 | 12| 48 | 0.6 HGTG12N60D1D
24 96| 0.6 HQATG24N60D1D
NOTES:

1. logo =maximum continuous current rating at Tg = 90°C
2. I = maximum pulsed current rating
3. trmeasured at Tc = 150°C

IGBTs w/ Current Sensing

Package

Maximum Ratings

BVCES ICHU kM %

v (@] ®| ®s) T5-001

600 |12 40| 1.0 | HGTB12NeODIC
24]80] 16

NOTES:

1. Icgo =maximum continuous current rating at Tc = 90°C
2. lom = maximum pulsed current rating
3. tymeasured at Tg = 150°C
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IGBTs

TYPE PL DESCRIPTION
HGTA24N50D1C MOS IGBT WITH CURRENT SENSING
HGTA32N60E2 MOS 32A/600V TO-218 5L
HGTB12N50D1C MOS IGBT WITH CURRENT SENSING
HGTD10N40F1 MOS PWR IGBT 5A 400V TO -251
HGTD10N40F1S MOS PWR IGBT 3A 400V TO -252
HGTD10N50F1 MOS IGT
HGTD10N50F1S MOS IGT
HGTD6N40E1 MOS PWR IGBT 3A 400V TO -251
HGTD6N40E1S MOS PWR IGBT 3A 400V TO -252
HGTDENSO0E1 MOS PWR IGBT 3A 500V TO -251
HGTD6NS0E1S MOS PWR IGBT 3A 500V TO -252
HGTG12N60D1D MOS 12A 600V IGBT WITH ANTI-PARALLEL DIODE IN A TO-247 PKG
HGTG20N100E2 MOS 20A, 1000V IGBT TO-247 PKG
HGTG20N50C1D MOS 20 AMP 500V IGBT WITH ANTI-PARALLEL DIODE IN A TO-247 PKG
HGTG24N60D1 MOS 600V VERSION OF EXISTING PART
HGTG24N60D1D MOS 24A 600V IGBT AN ANTI-PARALLEL DIODE IN THE SAME PKG
HGTG30N100E2 MOS 30A/1KV TO-247 IGBT
HGTG32N60E2 MOS 32A/600V TO-247 PKG
HGTH12N40E1 MOS PWR IGBT 10A 400V N-CHANNEL TO-218
HGTH12N40E1D MOS 10 AMP IGBT/DIODE
HGTG12N50C1 MOS 10 AMP IGBT/DIODE
HGTH12N50C1D MOS 10 AMP IGBT/DIODE
HGTH12N50E1 MOS PWR IGBT 10A 500V N-CHANNEL TO-218
HGTH12N50E1D MOS 10 AMP IBT/DIODE
HGTH20N40C1 MOS PWR IGBT 20A 400V TO-218
HGTH20N40C1D MOS 20 AMP IGBT/DIODE
HGTH20N40E1 MOS PWR IGBT 20A 400V TO-218
HGTH20N40E1D MOS 20 AMP IGBT/DIODE
HGTH20N50C1 MOS PWR IGBT 20A 500V TO-218
HGTH20N50C1D MOS 20 AMP IGBT/DIODE
HGTH20NS0E1 MOS PWR IGBT 20A 500V TO-218
HGTH20N50E1D MOS 20 AMP IGBT/DIODE
HGTM12N40C1 MOS PWR IGBT 10A 400V N-CHANNEL TO-3
HGTM12N40E1 MOS PWR IGBT 10A 400V N-CHANNEL TO-3
HGTM12N50C1 MOS PWR IGBT 10A 500V N-CHANNEL TO-3
HGTM12N50E1 MOS PWR IGBT 10A 500V N-CHANNEL TO-3
HGTM12N60D1 MOS 600 VOLT VERSION OF EXISTING FAMILY
HGTM20N100E2 MOS 20A, 1000V IGBT TO-204 PKG
HGTM20N40C1 MOS PWR IGBT 20A 400V TO-3
HGTM20N40E1 MOS PWR IGBT 20A 400V TO-3
HGTM20N50C1 MOS PWR IGBT 20A 500V TO-3
HGTM20N50E1 MOS PWR IGBT 20A 500V TO-3
HGTM24N60D1 MOS PWR IGT TO-3
HGTP10N40C1 MOS PWR IGBT 10A 400V N-CHANNEL TO-220
HGTP10N40C1D MOS PWR IGBT WITH DIODE 10A 400V TO 200
HGTP10N40E1 MOS PWR IGBT 10A 400V N-CHANNEL TO-220
HGTP10N40E1D MOS PWR IGBT WITH DIODE 10A 400V TO 200
HGTP10N50C1 MOS PWR IGBT 10A 500V N-CHANNEL TO-220
HGTP10N50C1D MOS PWR IGBT WITH DIODE 10A 500V TO 200
HGTP10N50E1 MOS PWR IGBT 10A 500V N-CHANNEL TO-220
HGTP10N50E1D MOS PWR IGBT WITH DIODE 10A 500V TO 200
HGTP10N50F1D MOS 10 AMP 500V IGBT WITH ANTI-PARALLEL DIODE IN A TO-220 PKG
HGTP12N60D1 MOS 600V VERSION OF EXISTING TYPE
HGTP15N40C1 MOS PWR IGBT 20A 400V TO-220
HGTP15N40E1 MOS PWR IGBT 20A 400V TO-220
HGTP15N50C1 MOS PWR IGBT 20A 500V TO-220
HGTP15N50E1 MOS PWR IGBT 20A 400V TO-220
HGTPEN50E1D MOS 6 AMP 500V IGBT WITH ANTI-PARALLEL DIODE IN A TO-220 PKG
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Bipolar
Harris Bipolar Transistor Families (4)

Switching Bipolar Transistors

Features:

Excellent switching performance at High Voltage and Current, (to 1000V
Breakdown voltage, 15 amps Collector Current (sat))

High Safe Operating Area (SOA) ratings

Applications:

Off line switching power supplies
Converters

High voltage inverters

Pulse width modulated regulators
Switching regulators

Darlington Bipolar Transistors (Two transistors
configured to boost gain)

Features:

DC current gain (hfe) typically range from 1000 to 20000 at Collector Current
from 3 to 5 amps. Operation at Collector Current up to 20 amps and supply
voltages ranging from 40 to 450 volts

Applications: ~  TTTTTTT-—r~
Audio power amplifiers
Series and shunt regulators
Solenoid and hammer drivers

General Purpose Bipolar Transistors
(ft < 40 MHz)

Transistors with Pt (Total Power Rating) starting at 8.75 watts to 250 watts

Small Signal Bipolar Transistors

Transistors with Ic(max? (Collector Current) starting at 100 milliamps to 800 milliamps
& Vceo (Breakdown Voltage) ranging from 18 volts to 40 voits




Bipolar

Package Types

TO-204AE(TO-3)

(0.060 in.-Dia. Pins)

TO-205AD (TO-39)

TO-205AD

TO-204AA (TO-3)

TO-218AC

TO-251AA

TO-247

/

TOP VIEW

Harris Bipolar Transistor Prefixes
2N D PC

BD GE PN
BDX GES RCA
BDY GET RJH
BFT GS TIP

BUW MJ

BUX  MJE
BUZ MJH
BYW  MPS

e

s

N
one”
é
7 4
;
4,
LR
v
¢




General—Purpose Power Transistors
Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt

Hfe Vcee(sat) -V

fe | Vce le b Ft(Typ.) File
Part No. A v A A MHz No. Package
14032 0.02] 10 - ==l -- 25 962|TO—205AD/TO -39
140327 002 10 =y =] == 25 962 5 0—205AD/TO—39
4041 003/ 20 0. 0.01{ 0.001 25 211|TO—205AD/TO—39
4034 001 10 05| 0.01] 0.001 25 211 |TO—205AD/TO—39
40346V1 n—p-n - 17! 10[ 25 min. 001 1 0. 0.01[ 0.001 25 211[TO—205AD/TO -39
BUX67C n-p-n - 400 35 10-150 1 2 1] 015 25 871|TO-213AA/TO-66
BUX67 n-p-n - 200/ 35] 10-150 1 2. 1] 015 25 871|TO-213AA/TO—-66
40322 n—-p-n - 300| 35| 75min. 05| 10 - ==] == 25 962 TO—-213AA/TO—-66
BUX67A n—-p-n - 300f 35| 10-150 1 25 1] 015 25 871|TO—213AA/TO—66
B8UX678 n—p-n - 350] 35| 10-150 1 25 1] 015 25 871|TO~213AA/TO 66
40318 n-p-n - 300 35 50 min. 0.5 1 - - Rt 25 962 TO—213AA/TO —66
2N6214 p-n-p —400 —450] 35! 10-100 -1 -5 -25 -1| -0.12 30 507|TO —-213AA/TO 66
2N6213 p-n-p -350 —400 35| 10-100 -1 -4 -2 -1| -0.12 30 507 |TO—213AA/TO—66
BUX66C p-n—p —350 —-400] 35/ 10-150 -1 -5 -25 -1] -0.15 30 870|TO—-213AA/TO-86
2N5416S p-n—-p -300 -350| 10} 30-120 =50/ -10 -2| -50 -5 35 336|TO—205AD/TO—39
2N6422 p-n-p —300 - 20| 25-100 -1] =10 —=0.75 -1} -0.12 30 1100|TO—-213AA/TO—-66
2N6423 p-n-p —300 ——| 20| 30-150 -0.75| -10 -1]| —0.75] —-0.07 30 1100|TO—-213AA/TO-66
B8uUXesB p-n-p —300 —350] 35| 10-150 -1 -5 -25 -1] -0.15 30 870|TO—-213AA/TO—66
2N6212 p-n-p —300 -350 35| 10-100 -1 -3.2 -16 =1| -0.12 30 507 |TO-213AA/TO—-66
2N6421 p-n-p -250 —-—| 20| 25-100 ~1] -10f -0.75 -1| -0.12 30 1100/ TO—213AA/TO—66
BUXB6A p-n-p -250 —-300 35/ 10-150 -1 -5 -25 -1] —0.15 30 870|TO—-213AA/TO-66
2N6211 p-n-p -225 -275| 35| 10-100 -1[ -2.8 -14 -1] -0.12 30 507|TO~-213AA/TO-66
2N54158 p-n—p ~200 -—| 10{ 30-150 -50] -10 ~-25| -50 -5 35 336 |TO-205AD/TO—39
2N6420 p-n—-p -175 -—| 20| 40-200 -05] —-10 =5 -1] =0.12 30 1100(TO—-213AA/TO—-66
BUX66 p-n—p -150 -200] 35; 10-150 -1 =5 -25 -1| -0.15 30 870|TO—213AA/TO—-66
2N6609 p-n—p -140 -160] 150| 15-60 -8| -4 -14 -8] —0.8 4 061 TO—~204AA/TO—
MJ15002 p-n—p -140 ——| 200 25-150 -4 -2 -1 —4| -0.4 4 093|TO —204AA/TO —
RCA9116C p-n—p -140 —150] 200| 25-150 -5 -2 -1 -5| —0.5 4 061 | TO—204AA/TO—
MJ15004 p-n—p -140 —150| 250; 25-150 -5 -2 -1 =5] —0.5 4 1060/ TO—204AA/TO ~
B8D750C p-n-p -130 —140| 250 25-100 -5| -2 -1 -5| -05 4 1251 | TO—204AA/TO—3
2N6468 p-n—p -120 —-130| 40| 15-150 15| -4 -1.2| -15| -0.15 10 888|TO—213AA/TO—-66
2N6476 p-n-p -120 -130 40 15-150 =15 -4 -1.2| -15| -0.15 10 676|TO—220
BD750A p-n-p -120 —130] 200 25-100 =5| -2 =1 -5| -05 4 1251 |TO—-204AA/TO-3
RCA9116D p-n-p -120 -130| 200| 25-150 =5/ -2 -1 -5 —-0.5 4 1061 |TO—204AA/TO-3
BFT28 p-n-p -100 -150 5 20 min. -10| -10 -0.6/ -10 -1 35 815|TO~205AD/TO-39
BD240C p-n-p -100 -115 30 40 min. -=0.2 -4 -07 -1] -0.2 10 670(TO—220
TIP30C p-n-p -100 - 30 15-150 -1 -4 -0.7 -1| -0.12 10 988|TO-220
TIP32C p-n-p -100 - 40 10-50 -3} -4 -1.2 -3| -0.37 10 987|TO-220
BD242C p-n—p -100 —-115] 40| 25 min. - -4 -1.2 -3] -06 10 672|TO0-220
2N6475 p-n—p -100 -110{ 40| 15-150 -1 -4 -1.2| -15] -0.15 10 676|TO-220
2N6467 p—-n-—p -100 -110 40 15-150 -1. -4 -1.2| -1.5| -0.15 10 888|TO~213AA/TO—-66
TIP42C p-n—p -100 ——| 65| 15-150 -3| -4 -2 ~6| —-06 8 996 |TO~-220AB
18D244C p-n—p -100 —115| 65/ 30 min. -03| -4 -15 -6 -1 8 674|TO—220AB
2N6248 p-n—-p -100 -110{ 125{ 20-100 -5 -4 -1.3 -5 -05 16 677 TO—204AA/TO -3
RCA9116E p-n—p -100 —-110] 200 25-100 -75| -2 -08| -7.5! -0.75 4 1061} TO—204AA/TO-3
BD7508 p-n—p -100 —110| 250| 15-60 -75] -2 -15| -7.5] -0.75 4 1251 | TO—204AA/TO—3
BD750 p-n-p —-90 —100{ 200 15-60 -75] =2 -15| -7.5/ -0.75 4 1251 | TO—204AA/TO-3
2N4900 p-n—p -80 -—{ 25| 20-100 -05] -1 -0.6 -1 —0.1 10 1150|TO—-213AA/TO—-66
TIP308 p-n-p -80 -= 30 15-150 -1 -4 -0.7 -1] -0.12 10 988|TO-220
BD240B p-n-p ~80 -90| 30| 40 min. -02| -4 -0.7 -1 -02 10 670/TO-220
2N5954 p-n-p -80 —-920 40| 20-100 -2 -4 -1 -2 =02 10 675|TO—-213AA/TO—-66
TiP32C p—n—p —80 - 40 10-50 -3 -4 -1.2 -3]| =0.37 10 987|TO-220
2N6126 p-n-p -80 - 40 20-80 -15] -2 -06| —-15| -0.15 10 1149|TO-220
BD2428 p-n—-p —-80 -90 40 25 min. -1 —4 -1.2 -3| -06 10 672{TO—-220
D4sH10 p—n-p —-80 -80| 50| 20min. 4 1 1 8 0.8 40]  15.18[TO—220AB
2N6134 p-n-p -80 -80 5 7 min. -7{ -4 -1.8 -7 -3 8 1233|TO—-220AB
8D538 p—-n—p -80 e 5 25 min. -2| -2 -0.8 -2 -02 10 1236/TO—-220
BD244B p—n-p -80 -90 6 30 min. -03| -4 -15 -6 -1 8 674|TO—220AB
TIP42B p—n-p -80 -—| 65| 15-150 -3 -4 -2 -6| -—0.6 8 996 |TO—-220AB
BD800 p-n—p -80 - 68 15 min. -3] -2 -1 -3| -03 10 1242|T0-220
2N6491 p—n-p -80 -90| 7 20-150 -5 -4 -13 -5| —-05 8 678|TO—220AB
2N6314 p-n—p -80 -80[ 7 25-100 -15| -4 -0.7| -15| -05 4 1102| TO-213AA/TO—-66
BD5008 p—-n—p -80 -85 75| 15-90 -35| -4 -1 -35| —-0.35 8 1108{TO~-220AB
2N6247 p-n-p -80 —-90| 125/ 20-100 -6 -4 -13 -6 -06 16 677 |TO—-204AA/TO -3
2N3792 p-n—p -80 --| 150f 50-150 -1 -2 -1 -5| —05 16 1059/ TO—204AA/TO-3
2N6107 p—n—p =70 -80| 40| 30-150 -2| -4 -1 -2| -0.2 10 676{TO-220
2N6106 p—n—p ~70 -80] 40| 30-150 -2 -4 -1 -2| -0.2 10 676|TO0-220
2N5781 p-n-p —-65 -80 10| 20-100 -1 -2 -0.5 -1} -0.1 20 413|TO—-205AA/TO -5
2N4899 p-n—p —-60 -—| 25| 20-100 -05] -1 -0.6 -1 -0.1 10 1150 TO—-213AA/TO—-66
TIP30A p—-n—p -60 —-—| 30| 40min. -02| -4 -0.7 -1} -0.12 10 988|TO-220
BD240A p-n-p -60 -70 30 40 min. -02| -4 -0.7 -1} =0.2 10 670|TO—-220
2N6125 p-n-p -60 - 40| 25-100 -15| -2 -06| -15| -0.15 10 1149/TO-220
BD242A p—n—p —-60 =70 40 25 min. -1 -4 -1.2 -3| -06 10 672|TO—220
TIP32A p-n-p -60 -= 40 25 min. -1 -4 -1.2 -3/ -0.37 10 987|T0—220
2N5955 p—-n-—-p —-60 -70 40| 20-100 -25| -4 -1] -25| -0.25 10 675 [TO—213AA/TO-66
D45H8 p-n—p ~60 -60 50 40 min. 4 1 1 8 0.4 40 15.18|TO—-220AB
DasH7 p-n-p -60 —-60 50 20 min. 4 1 1 8 08 40 15.18|TO—-220AB




General—Purpose Power Transistors

Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt

Hfe Vce(sat) -V

n Vcev(sus) | Pt le le Ib File
Part No. p \ W A A A No. Package
BD536 ] - 50 25 min. -2 -2| -0.2 1236|T0—-220
2N6133 2] -60 50 7 min. -7 -7 -3 1233|TO—-220AB
BD244A P -70 65 30 min. -0.3 -6 -1 674|TO—-220AB
TIP42A p -—] 65| 15-150 -3 -6| —-0.6 996 | TO—220AB
2N6490 ) -70 75| 20-150 -5 -5 -0.5 678|TO—220AB
2N6313 p-n—p —-60 75! 25-100 -1.5 -1.5{ -0.15 1102{TO —213AA/TO—-66
BDX18 p—-n—p -70{ 115 20-70 -4 -4 -04 994 | TO —204AA/TO-3
2N6246 p-h—p -70f 125| 20-100 -7 -7 =07 677 | TO ~204AA/TO —
2N3791 p—-h—p ——-| 150/ 30-150 -1 -5| -05 1059 TO —204AA/TO
MJ2955 p—-n—p -70{ 150 20-70 -4 -4 -04 994 | TO —204AA/TO
2N5782 p-n-p —65 10| 20-100 -1.2 -1.2| —0.12 413|TO—-205AA/TO—
2N6109 p-n—p —60 40| 30-150 -25 —-25| -0.25 676|TO—-220
2N6108 p-n—p -60] 40] 30-150 -25 -25] -0.25 676|TO—-220
BD500 p-n—p —55 75 15-90 -5 -5| -05 1108/ TO—-220AB
BD240 p-n-p ~55| 30| 40 min. -0.2 -1] -0.2 670{TO-220
BD242 p-n-p -55 40 25 min. -1 -3| -06 672|TO-220
2N6124 p-n-p -—| 40| 25-100 -1.5 ~-1.5[ —-0.15 1149|TO-220
D45H5 p-n-p —45 50{ 40 min. 4 8 0.4 15.18|TO—220AB
BD534 p-n—p - 50 25 min. -2 -2| —-02 1236|TO-220
D45H4 p-n-p —45 50 20 min. 4 8 0.8 15.18| TO~220AB
BD244 p-n—p ~55 65 30 min. -0.3 -6 -1 674|TO—220AB
BD277 p—n-p - 70{ 30-150 -1.75 -1.75 -0.1 667|{TO—-220
2N5783 -n-p -45 10| 20-100 -1.6 -1.6| -0.16 413|TO—-205AA/TO -5
2N4898 p-n-p - 25{ 20-100 -0.5 =1 =01 1150|TO—-213AA/TO-66
TIP30 p-n—p ——|_ 80| 15-150 -1 -1] -0.12 988|TO-220
2N5956 p-n-p -50 40 20-100 -3 -3| -03 675|TO—213AA/TO-66
TIP32 _p-n-p - 40 10-50 -3 -3| —0.37 987|TO-220
2N6132 p-n-p -40 50 7 min. -7 -7 -3 1233|TO—-220AB
TIP42  p-n-p - 65| 15-150 -3 -6] -06 996|TO—-220AB
2N6312 p—-h-p -40 75| 25-100 -15 -15] =015 1102]TO—-213AA/TO-66
2N6489 p-n-p -50 75| 20-150 -5 -5/ -05 678|TO—220AB
2N6594 p-n-p -45| 100 5-100 -12 -12| -24 994 | TO—-204AA/TO -3
2N6469 p-n-p —50f 125| 20-125 -5 -5/ —-05 677|{TO—204AA/TO-3
2N6111 p—-n—p -40 40{ 30-150 -3 -3] -03 676 TO~220
2N6110 p—n—p -40 40| 30-150 -3 -3] -03 676/TO—-220
D4sH1 p—-n-p -30 50 20 min, 4 1 1 8 0.8 15.18|TO—~220AB
D45H2 p—n-p -30 50 40 min. 4 1 1 8 04 15.18|TO—-220AB
2N6289 n-p-n 40 40| 30-150 3 4 1 3 0.3 8 676|TO—220
2N6288 n-p-n 40 40( 30-150 3 4 1 3 0.3 8 676|TO-220
40347V1 n—-p-n 60| 44 25—-100 0.45 4 1 0.45| 0.045 15 88{TO—205AA/TO~5
2N1479 n-p-n 60 5 20-60 0.2 4 14 0.2] 0.02 15 135|TO~205AA/TO -5
2N1700 n—-p-n 60 5 20-80 0.1 4 1 0.1 0.01 15 141|TO—-205AA/TO -5
2N1481 n-p-— 60 5| 35-100 0.2 4 14 0.2| 0.02 15 135|TO—205AA/TO-5
40347 n—p-—| 60| 8.75| 25-100 0.45 4 1 045| 0.045 15 88|TO—205AA/TO—5
2N5786 n-p-n 45 10f 20-100 16 2 1 16| 0.16 15 413|TO—-205AA/TO -5
BD239 n-p-n 55 30 40 min. 0.2 4 0.7 1 0.2 8 669|TO—220
TIP29 n-p-n -—] 30} 15-150 1 4 0.7 1] 0125 8 990|TO-220
TIP31 n-p-n - 40 10-50 3 4 1.2 3| 0.375 8 991{TO-220
2N5494 n-p-n 60 50{ 20-100 3 4 1 3 0.3 1 353|TO~220
2N5490 n-p-n 60| 50| 20-100 2 4 1 2 0.2 1 353|T0-220
2N5491 n-p-n 60 50| 20-100 2 4 1 2 0.2 1 353|TO-220
2N5495 n-p- 60 50( 20-100 3 4 1 3 0.3 1 353{TO—-220
2N6129 n-p-— 40| 50 7 min. 7 4 1.4 7 3 1 1233/T0-220
TiP41 n-p-— - 65 15-150 3 4 2 6 0.6 8 992|TO~220AB
2N6486 n-p-n 50 75 20—-150 5 4 13 5 0.5 8 678|TO—-220AB
2N5301 n-p-n —-—| 200 15-60 15 3 0.75 10 1 8 1029|TO —204AA/TO~3
BD241 n-p-n 55 40 25 min. 1 4 1.2 3 06 8 671|TO—220
2N6121 n-p-n -—| 40| 25-100 15 2 0.6 15| 0.15 8 1149|TO-220
BD533 n-p-n -= 50 25 min. 2 2 2 0.2 8 1236{TO—-220
BD243 n-p-n 55 65 30 min 0.3 4 6 1 8 673{TO—220AB
2N5785 n-p-n 65 10| 20-100 1.2 2 12] 0.12 5 413|TO-205AA/TO -5
2N6290 n-p-n 60 40{ 30-150 25 4 25| 025 8 676|TO—220
2N6291 n-p-n 60 40| 30-150 25 4 25 0.25 8 676|TO—220
2N1480 n-p-n 100 5 20-60 02 4 0.2] 0.02 1.5 135/TO—-205AA/TO -5
2N1482 n-p-n 100 5] 35-100 0.2 4 0.2) 0.02 1.5 135|TO—~205AA/TO -5
2N5493 n-p-n 75 50| 20-100 25 4 25| 0.25 1 353|TO—-220
2N5492 n-p-n 75| 50| 20-100 25 4 25| 0.25 1 353|TO-220
BD239A n-p-n 70| 30| 40 min. 0.2 4 1 0.2 8 669|TO~-220
TIP29A n-p-n - 30| 15-150 1 4 1] 0.125 8 990{TO~220
2N6122 n-p-n —-—| 40| 25-100 1.5 2 1.5 0.15 8 1149|TO-220
BD241A n—p-n 60 70 40 25 min. 1 4 3 0.6 8 671|TO-220
TIP31A n-p-n 60 ~-—| 40 10-50 3 4 3| 0.375 8 991|TO-220
BD535 n-p-n 60 —-—| 50{ 25min. 2 2 2 0.2 8 1236|T0~220
2N6130 n-p- 60 60| 50 7 min. 7 4 7 3 1 1233|TO—-220
BD797 n-p 60 —-—| 65| 25mn. 3 2 3 0.3 8 1242|{TO—-220
TIP41A n-p 60 -—| 65| 15-150 3 4 6 0.8 8 992|TO—-220AB
BD243A n-p 60 70 65 30 min. 0.3 4 6 1 8 673|TO—220AB




General—Purpose Power Transistors

Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt
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le Vce le b Ft(Typ.) File
Part No. % A \ A A MHz No. Package
2N6487 60 20-150 5 4 1.3 5 0.5 8 678/ TO~220AB
RCA3055 n—p-n 60 70| 75| 20-70 4 4 1.1 4 04 1 618(TO—220
|2N6326 n-p-n 60 --| 200 6-30 30 4 3 30 75 8 1040|TO —204AA/TO -3
|2N5302 n—-p-n 60 —-—| 200] 16-60 15 3 0.75 10 1 8 1029 |TO —204AA/TO -3
2N5885 n-p-n 60 —-—| 200/ 20-100 10 4 1 1 15 8 1041 | TO—-204AA/TO—
40348V1 n—-p-n 65 90| 44] 30-125 03 4 0.75 0. 0.03 1.5 88|TO—205AA/TO—
40348 n—p-n 65 90| 8.75| 30-125 0.3 4 0.75 0. 0.03 1.5 88|TO—205AA/TO—!
|2N5784 n-p-n 65 8O 10/ 20—-100 2 0.5 1 0.1 15 413|TO-205AA/TO -5
|2N6292 n—-p-n 70 ) 40| 30-150 4 1 2 0.2 8 676|TO—-220
2N6293 n-p-n 70 80| 40 30-150 4 1 2 0.2 8 876/ TO—-220
2N5497 n—p-n 70 90 50] 20-100 35 4 1 35| 035 1 353/ TO—-220
2N5496 n—p-n 70 90| 50 20-100 35 4 1 35/ 035 1 353|TO-220
BD239B n—p-n 80 90| 30 40 min. 0.2 4 0.7 1 0.2 8 669 |TO—220
TIP29B n-p-n 80 -=| 3 15-150 1 4 0.7 1] 0.125 8 990, TO-220
TIP318 n—p-n 80 -—] 4 10-50 3 4 1.2 3| 0.375 8 991 [TO-220
2N6123 n-p-n 80 -— 4 20-80 1.5 2 0.6 15| 0.15 8 1149{TO-220
BD2418B n-p-n 80 90| 4 25 min. 4 1.2 3 0.6 8 671|TO0-220
2N6131 n—-p-n 80 80| 5 7 min. 7 4 1.8 7 3 1 1233|TO-220
BD537 n—p-n 80 - 50 25 min. 2 2 0.8 2 0.2 8 1236|TO—-220
BD799 n—p-n 80 —=| 65| 15min. 3 2 1 3 03 8 1242|TO-220
B8D2438 n-p-n 80 90| 65| 30min. 0.3 4 1.5 6 1 8 673|TO—-220AB
TIP418 n-p-n 80 -= 65| 15-150 3 4 2 6 0.6 8 992| TO—-220AB
BD5018 n—-p-n 80 90 75 20 min. 35 4 1 3.5[ 035 1 1108{TO-220
2N6488 n—p-n 80 90 75| 20-150 5 4 13 5 0.5 8 678| TO—220AB
|2N5886 n—p-n 80 ——| 200!/ 20-100 10 4 1 15 15 8 1041|TO-204AA/TO-3
[2N6327 n-p-n 80 ~-—] 200 6-30 30 4 3 30 75 8 1040/ TO—204AA/TO-3
2N5303 n—p-n 80 --] 200 15-60 10 2 15 15 15 8 1029|TO-204AA/TO-3
BD751 n-p-n 90 100 200/ 15-60 7.5 2 15 75| 075 4 1251|TO—-204AA/TO -3
TiP29C n—p-n 100 - 30| 15-150 1 4 0.7 1] 0.125 4 990|TO-220
BD239C n—-p-n 100 115/ 30| 40 min. 0.2 4 07 1 0.2 4 669|TO—220
TIP31C n—p-n 100 —-—{ 40| 10-50 3 4 1.2 3| 0.375 4 991(T0-220
2N6473 n-p-n 100 110[ 40| 15-150 15 4 1.2 15| 0.15 4 676|TO—-220
BD241C n—-p-n 100 115 40 25 min. 1 4 1.2 3 0.6 4 671|TO-220
BD501 n-p-n 100 - 65 15 min. 3 2 1 3 03 4 1242{TO-220
BD243C n-p-n 100 115 65 30 min. 0.3 4 15 6 1 8 873| TO—-220AB
TIP41C n—-p-n 100 - 65! 15—-150 3 4 2 6 0.6 8 992| TO—220AB
BD550 n—p-n 100 130| 150 15-75 4 4 2 4 0.5 4 1109/ TO —204AA/TO—
RCAB8638E n-p-n 100 110{ 200} 25-100 10 2 0.8 75| 075 4 1060|{TO—204AA/TO—
2N5629 n—p-n 100 —=-{ 200| 25-100 2 1 10 1 4 1141|TO—-204AA/TO~
BD751B n—p-n 100 110] 250f 15—-60 7. 2 1.5 75| 0.75 4 1251 TO—204AA/TO-3
2N6263 n—p-n 120 140 20( 20-100 0. 4 1.2 05| 0.05 0.8 529|TO—-213AA/TO-66
2N6474 n—p-n 120 130/ 40{ 15-150 15 4 1.2 15| 0.15 4 676|TO—220
2N6477 n-p-n 120 140] 50 25-150 1 4 1 1 0.1 08 680|TO—-220AB
2N4347 n—p-n 120 140| 100 15-60 2 4 1 2 0.2 04 528|TO—-204AA/TO-3
BD751A n—p-n 120 130 200 25-100 5 2 1 5 05 4 1251 | TO—204AA/TO-3
2N5630 n—p-n 120 —-| 200/ 20-80 8 2 1 10 1 4 1141 TO-204AA/TO-3
RCA8638D n—p-n 120 130{ 200| 25-100 5 2 1 5 0.5 4 1060|TO—-204AA/TO -3
BD751C n—p-n 130 140{ 250 25-100 5 2 1 5 0. 4 1251} TO-204AA/TO-3
2N3441 n—-p-n 140 160 25| 25-100 0.5 4 1 0.5| 0.0 08 529 |TO—-213AA/TO—-66
2N6478 n-p-n 140 160 50| 25-150 1 4 1 1 0. 08 680/TO—-220AB
2N3442 n-p-n 140 160| 117] 20-70 3 4 1 3 0.3 0.4 528|TO—204AA/TO-3
2N5631 n-p-n 140 -—| 200 15-60 8 2 1 10 1 4 1141 |TO-204AA/TO-3
MJ15001 n-p-n 140 —-—] 200/ 25-150 4 2 1 4 04 4 1093 | TO—204AA/TO-3
RCA8638C n-p-n 140 -—] 200] 25-150 5 2 1 5 0.5 4 1060{TO—-204AA/TO-3
2N6264 n—p-n 150 170 50 20-60 1 2 0.5 1 0.1 08 529 | TO—213AA/TO-66
BUX17 n-p-n 150 250| 150 7 min. 10 3 2 10 2 20 818|TO—204AA/TO-3
2N3583 n—-p-n 175 250 35 40 min. 0.1 10 5 1} 0.125 25 138|TO-213AA/TO—-66
BUY6E9C n—-p-n 200 500 100 15 25 10 33 8 2.5 20 1237|TO—204AA/TO-3
BUX16 n-p-n 200 250 100 15-130 0.4 10 25 2] 0.25 5 800|TO—204AA/TO-3
RCA1B04 n—p-n 200 225| 150 15-75 2 5 2 2| 0.255 5 908 | TO—-204AA/TO-3
2N6249 n—-p-n 200 225| 175 10-50 10 3 15 10 1 6 523|TO —~204AA/TO-3
RCA91668B n—p-n 200 225/ 250| 30 min. 3 4 1 3 0.3 7 1293| TO—204AA/TO -3
MJ15022 n—p-n 200 225] 250] _ 15-60 8 4 14 8 08 7 1293|TO—204AA/TO-3
2N5239 n-p-n 225 250 100{ 20-80 2 10 2. 2] 025 5 321|TO—-204AA/TO-3
2N3440 n-p-n 250 300] 10} 40-160 002 10 0. 0.05| 0.004 25 64| TO—205AD/TO—-39
2N4064 n-p-n 250 —-—] 10 40-160 002 10 0. 0.05| 0.004 25 64| TO—205AD/TO—-39
|2N3584 n-p-n 250 300f 35| 40 min. 0. 10 0.75 1] 01425 25 138/ TO-213AA/TO—-66
TIP47 n—p-n 250 —-=| 40| 10 min. 10 1 1 0.2 25 978|TO—-220AB
|2N6078 n-p-n 250 275] 45| 12-70 1.2 1 05 1.2 0.2 7 492|TO—-213AA/TO—-66
|2N5838 n-p-n 250 275| 100 8-40 3 2 1 3] 0375 5 410{TO—-204AA/TO-3
BUX16A n—-p-n 250 325/ 100] 15-130 04| 10 25 2| 025 5 800 TO—-204AA/TO~
BUX42 n-p-n 250 300] 120] 15-45 4 4 1.2 4 04 20 1218|TO—204AA/TO—
BD5508 n—p-n 250 275/ 150| 10-50 2 4 2 2] 025 5 1109|TO-204AA/TO
BUX17A n—-p-n 250 350 150 7 min. 10 3 2 10 2 20 18| TO—204AA/TO—
RCA1B05 n—p-n 250 275 150 15-75 2 5 2 2| 0.255 5 908 | TO —204AA/TO —
BUX12 n—-p-n 250 300{ 150| 10 min. 10 4 15 10| 1.25 20 1229 | TO-204AA/TO—3
RCA9166A n—-p-n 250 275] 250 30 min. 3 4 1 3 03 7 1293|TO—204AA/TO-3
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MJ15024 n—p-n 275| 250 15-60 8 4 14 8 0.8 7 1293]TO—204AA/TO~-3
2N6077 n-p-n 300 45 12-70 1.2 1 0.5 1.2 0.2 7 492{TO—~213AA/TO~66
2N5839 n-p-n 300} 100 10-50 2 3 1.5 2 0.2 5 410/TO—204AA/TO ~
2N6250 n-p—n 300] 175 8-50 10 3 1.5 10| 1.25 6 523{TO—204AA/TO !
2N4240 n-p-n 400 35| 30-150 1 10 1] 0.75| 0.075 25 138/ TO-213AA/TO—-66
2N3585 n-p-n 400 35 40 min. 0.1 10 0.75 1] 0125 25 138{TO—-213AA/TO—66
BUW40 n-p-n 450 40 10-50 1 3 1 1 0.2 25 1308/ TO~220AB
2N6771 n—p-n 450 40 10-50 1 3 1 1 0.2 25 1292|TO-220AB
TIP48 n-p-n - 40 10 min, 1 10 1 1 0.2 25 978|TO—220AB
D44TD3 n—p-n 400 50 5 min. 2 3 1 0.4 15 min.; 15.21|TO-220AB
MJE13004 n—p-n 600 75 8 min. 2 5 0.6 0.5 4 min. 15.87|TO—220AB
BUX168 n-p-n 375] 100 15-130 04 10 25 0.25 5 800|TO-204AA/TO-3
2N6738 n-p-n 450/ 100 10-40 5 3 1 5 1 30 1291 [TO—-220AB
BUW41 n-p-n 450| 100 10-40 5| -- - - el 30 1275|TO—-220AB
2N5240 n-p-n 350 100 20-80 2 10 25 0.25 5 321 [TO—204AA/TO
2N6542 n-p-n 650| 100 12-60 15 2 1 0.6 20 1096 | TO ~204AA/TO
TIP562 n-p-n -=-| 100 20 min. 1 4 2 1 5 20 1212|TO —204AA/TO
2N6544 n—p-n 650| 125 12-60 25 3 15 20 1096 TO —204AA/TO ~:
2N6671 n-p-n 450} 150 10 min. 5 3 1 1 20 1090|TO~204AA/TO -3
BUX178 n—-p-—-n 400/ 150 7 min. 8 3 3 8 15 20 818|TO—204AA/TO-3
2N6676 n-p-n 450 175 8 min. 15 3 1 15 3 20 1165|TO—-204AA/TO -3
2N6674 n—-p-n 450 175 8-20 10 2 1 10 2 20 1164 [TO—~204AA/TO~
2N6546 n—-p-n 650! 175 12-60 5 2 1.5 10 2 20 1096 | TO—204AA/TO -
BUY69B n—p-n 326 800 100 15 25 10 33 8 25 20 1237|TO—204AA/TO~
BUX43 n-p-n 325 400f 120 15-60 3 4 1.6 5 1 20 1214|TO~204AA/TO -3
BUX13 n-p-n 325 400( 150 8 min. 8 4 1.5 8 16 20 1230|TO—204AA/TO -3
2N3439 n—p-n 350 400 10| 40-160 0.02 10 0.5| 0.05| 0.004 25 64|TO—205AD/TO -39
2N4063 n-p-n 350 - 10{ 40-160 0.02 10 05| 0.05| 0.004 25 64| TO—205AD/TO -39
2N6772 n—p-n 350 550 40 10-50 1 3 1 0.2 25 1292|TO—-220AB
TIP49 n-p-n 350 - 40 10 min. 1 10 1 1 0.2 25 978|TO-220AB
BUW40A n-p-n 350 550 40 10-50 1 3 1 1 0.2 25 1308|TO~220AB
2N6079 n—-p-n 350 375 45 12-50 1.2 1 0.5 1.2 0.2 7 492/ TO—-213AA/TO-66
D447TD4 n—p-n 350 500 50 5 min. 2 3 1 2 0.4 15 min. 15.21|TO—220AB
BUW41A n—-p-n 350 550 100 10-40 5 -- - - - 30 1275{TO—220AB
2N5840 n—-p-n 350 375{ 100 10-50 2 3 15 2 0.2 5 410{TO-204AATO -3
2N6739 n—p-n 350 550| 100 10-40 5 3 1 5 1 30 1291|TO-220AB
BUX16C n-p-n 350 425! 100 15-130 04 10 25 2] 025 5 800]TO—-204AA/TO~
2N6672 n—-p-n 350 550 150 10 min, 5 1 5 1 20 1090 TO ~204AA/TO
BUX17C n—p-n 350 450| 150 7 min. 8 3 8 1.5 20 818|TO—204AA/TO—
2N6677 n—-p-n 350 550| 175 8 min. 15 1 15 3 20 1165]TO ~204AA/TO —:
2N6251 n—-p-n 350 375| 175 6-50 10 3 1.5 10| 1.67 6 523 | TO—204AA/TO -
TIP50 n—p-n 400 - 40 10 min. 1 10 1 1 0.2 25 978|TO—220AB
BUW408 n-p-n 400 650 40 10-50 1 3 1 1 0.2 25 1308|TO-220AB
2N6773 n-p-n 400 650 40 10-50 1 3 1 1 0.2 25 1292{TO—220AB
D44TD5 n-p-n 400 600 50 5 min. 2 3 1 2 0.4 15 min. 15.21|TO—-220AB
MJE13005 n-p-n 400 700 75 8 min. 2 5 0.6 2 0.5 4 min. 15.88 jO—220AB
MJE13070 n—-p-n 400 650 80 8 min. 3 5 1 3 0.6 - 15.93|TO-220AB
BUY69A n-p-n 400 1000| 100 15 25 10 33 8 25 20 1237 TO-204AA/TO-3
2N6547 n-p-n 400 450/ 100 6-30 10 2 1.5 10 2 20| 15.109|TO—-204AATO-3
2N6740 n-p-n 400 650| 100 10-40 5 3 1 5 1 30 1291 |TO—-220AB
BUW41B n-p-n 400 650/ 100 10-40 -] == - - - 30 1275|TO—-220AB
TIP563 n-p-n 400 -—=| 100 20 min. 1 4 2 15 5 20 1212|TO—204AA/TO-3
BUX47 n-p-n 400 850! 107 - -] =-- 15 6 1.2 20 1284 {TO-204AA/TO -3
BUX44 n—-p-n 400 450 120 15-45 2 4 1 2 0.2 20 1210|TO—204AA/TO -3
MJH13090 n-p-n 400 650{ 125 8 min 10 3 1 10 2 15.94|TO-218AC
2N6545 n-p-n 400 850| 125 12-60 25 3 1.5 5 1 20 1096 | TO —204AA/TO —
BUX32 n-p-n 400 800} 150 8-40 6 3 1 6 1.2 20 1285 TO —204AA/TO—;
2N6751 n-p-n 400 800| 150 8-40 5 3 1 5 1 20 1244 [TO—204AA/TO ~
BUX31 n-p-n 400 800| 150 8-40 4 3 2 8 2 20 1283|TO-204AA/TO -3
BUX14 n-p-n 400 450] 150 15-60 3 4 15 6 1.2 20 1203{TO~204AA/TO~3
2N6673 n-p-n 400 650/ 150 10 min. 5 3 1 5 1 20 1090 |TO-204AA/TO -3
2N6678 n-p-n 400 650( 175 8 min. 15 3 1 15 3 20 1165{TO—204AA/TO -3
2N6675 n-p-n 400 650| 175 6-20 10 2 1 10 2 20 1164|TO—204AA/TO -3
MJE13071 n-p-n 450 750 80 8 min. 3 5 1 3 0.6 - 15.93|TO—-220AB
BUX32A h—p-n 450 900| 150 8-40 6 3 1 6 1.2 20 1285|TO-204AA/TO -3
BUX31A n-p-n 450 900] 150 8-40 4 3 2 2 20 1283 | TO—204AA/TO -
2N6752 n—p-n 450 850| 150 8-40 5 3 1 1 20 1244 |TO—~204AA/TO
BUX45 n-p-n 500 500| 120 14-45 1 4 2 0.4 20 1231TO —204AA/TO -
BUX31B n—p-n 500 1000] 150 8-40 4 3 2 2 20 1283{TO —204AA/TO ~:
2N6754 n—-p-n 500 1000| 150 8—-40 5 3 1 5 1 20 1244|TO—-204AA/TO -3
BUX15 n—p-n 500 500| 150 8 min. 4 4 1 4 08 20 1227 |TO—-204AA/TO -3
2N6753 n—p-n 500 900| 150 8-40 5 3 1 5 1 20 1244 TO—204AA/TO-3
BUX328B n—p-n 500 1000 150 8-40 6 3 1 6 1.2 20 1285|TO—204AA/TO~-3




Small—-Signal Bipolar Transistors
Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt

BETA
PART n-p-n RANGE
NO. p—-n-p Hfe PACKAGE
2N5365 p—n—p —300 —-40| 40-120 |TO-98




Darlington Power Transistors
Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt

n—-p-n File
Part No. p—-n—-p Hfe@ Ic(A) | Vee(V) [PtW)| No. Package
BDX34D p—n-p 750 min. -3 -3| 70 694 | TO—-220AB
RCA9229D p—n-p =50| =—120| 2000 min. -25 -3| 300 1448 | TO—-204AE/TO-3
TIP117 p—-n—p -2| —=100| 1000 min. -1 -4| 50 1387 | TO—-220AB
TIP127 p—n-p -8] —100| 1000 min. -3 -3| 65 997 | TO—-220AB
BDX34C p—n-p -10{ -—-100 750 min. -3 -3 70 694 | TO-220AB
2N6052 p—n—-p -12 —-100 750 min. -6 -3| 150 1185 | TO-204AA/TO-3
2N6287 p—n—p —-20 —-100 750 min. -10 -4]| 160 1001 | TO—-204AA/TO-3
RCA9229C p—n-p —-50| -—100| 2000 min. -25 -3| 300 1448 | TO—-204AE/TO-3
D73FY4D1,2 | p—n-p -4 —80| 1000 min. -3 -2| 15| 15.57|TO-251/2
D45D5,6 p—n-p -6 —80| 2000 min. -1 -2| 30| 15.14|TO-220AB
D45E3 p—n-p -10 —80| 1000 min. -5 -5| 50| 15.16|TO-220AB
TIP116 p—n-p -2 —80 1000 min. -1 -4 50 1387 | TO-220AB
TIP126 _p—n-p -8 —80| 1000 min. -3 -3| 65 997 | TO—-220AB
2N6668 p-n—p -10 —80| 1000 min. -5 -3| 65 1069 [ TO—220AB
2N6650 p—n-p -10 -80| 1000—-20,000 | -5 -3| 70 1013 | TO—-204AA/TO-3
BDX34B p—h-—p -10 -80 750 min. -3 -3 70 694 | TO—-220AB
2N6051 _p—n-p -12 -80 750 min. -6 -3| 150 1185 | TO—-204AA/TO-3
2N6286 p—n—p -20 -80 750 min. -10 -4| 160 1001 | TO—204AA/TO-3
RCA9229B p—h—p -50 —80| 2000 min. -25 -3| 300 1448 | TO—204AE/TO-3
D45D3,4 p—n-p -6 —60| 2000 min. -1 -2| 30| 15.14|TO-220AB
D45E2 p—n—p -10 —-60 1000 min. -5 -5 50 15.16 | TO—-220AB
TIP115 p—n—p -2 -60 1000 min. -1 -4 50 1387 | TO—-220AB
TIP125 p-n-p -8 -60| 1000 min. -3 -3| 65 997 [TO—-220AB
2N6667 p—n-p -10 —60| 1000 min. -5 -3| 65 1069 | TO—-220AB
2N6649 p—n—p -10 —60| 1000-20,000 -5 -3 70 1013 | TO—204AA/TO-3
BDX34A p—n—p -10 —-60 750 min. -4 -3 70 694 | TO—-220AB
2N6050 p-n-p -12 -60 750 min. -6 -3| 150 1185 [ TO—-204AA/TO-3
2N6285 p—n—p -20 -60 750 min. -10 -4| 160 1001 [ TO—-204AA/TO-3
RCA9229A p—n-p -50 —60| 2000 min. -25 -3| 300 1448 | TO—204AE/TO-3
D41K2 p—n-p -2 -50| 1000 min. -1.5 -5| 10 15.7|TO-202
D41K4 p—n-p -2 —50| 1000 min. -1 -5 10 156.7 | TO-202
BDX34 p-n—p -10 —45 750 min. -4 -3] 70 694 | TO—-220AB
D73K3D1,2 p—h—p -3 —40 1000 min. -3 -2 15 15.58 | TO-251/2
D45D1,2 p—n-—-p -6 —-40| 2000 min. -1 -2 30 15.14| TO—-220AB
D45E1 p—n-p -10 —40| 1000 min. -5 -5| 50| 15.16|TO-220AB
2N6666 p—n—p -8 —40| 1000 min. -3 -3| 65 1069 | TO —220AB
2N6648 p—h—p -10 -40{ 1000-20,000 -5 -3 70 1013 | TO—-204AA/TO-3
D41K3 p—n-p -2 —-30| 1000 min. -1 -5 10 15.7|{TO-202
D41K1 p—n-p -2 —30| 1000 min. -1.5 -5 10 16.7|{TO0-202
D40CH n—-p-n 0.5 30| 1000 min. 0.2 5| 6.25 15.1|TO—-202
D40K3 n—p-n 2 30 1000 min. 1 5 10 15.6 | TO-202
D40K1 n—p-n 2 30| 1000 min. 1.5 5 10 15.6| TO-202
D40C4 n—-p-n 0.5 40 1000 min. 0.2 5| 6.25 15.1|TO—-202
D44D1,2 n-p-n 6 40| 2000 min. 1 2| 30| 15.13|TO-220AB
D44E1 n-p-n 10 40| 1000 min. 5 5| 50| 15.15|TO-220AB
2N6386 n-p-n 8 40| 1000 min. 3 3| 65 610 | TO—220AB
2N6383 n—-p-n 10 40| 1000 min. 5 3| 100 609 | TO-204AA/TO-3
BDX53 n—-p-n 8 45 750 min. 3 3 60 1213 | TO—-220AB
BD643 n-p-n 8 45 750 min. 3 3| 62.5 1241 | TO-220AB
BD895,A n—-p-n 8 45 750 min. 3 3] 70 1240 | TO—220AB
BDX33 n-p-n 10 45 750 min. 4 3] 70 693 | TO—-220AB
BDX83 n—p—n 10 45 1000 min. 5 3| 125 955 [ TO—-204AA/TO-3
D40C7 n—p-n 0.5 50| 1000 min. 0.2 5| 6.25 15.1|TO-202
D40K2 n—-p-n 2 50 1000 min. 1.6 5 10 15.6| TO—-202




Darlington Power Transistors
Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt

n—-p-n File
Part No. p-n-p Hfe@ Ic(A) | Vee(V) [Pt(W)| No. Package
D40K4 n—p-n 2 1000 min. 1 5 10 15.6| TO-202
D44D3,4 n-p-n 6 60| 2000 min. 1 2] 30| 15.13|TO-220AB
TIP110 n-p-n 2 60| 1000 min. 1 4| 50 1336 | TO—220AB
D44E2 n-p-n 10 60| 1000 min. 5 5| 50| 15.15|TO-220AB
BDX53A n-p-n 8 60 750 min. 3 3| 60 1213 | TO-220AB
2N6387 n-p-n 10 60| 1000 min. 5 3] 65 610 | TO—-220AB
TIP120 n-p-n 8 60| 1000 min. 3 3] 65 998 [ TO-220AB
BDX33A n—p-n 10 60| 750 min. 4 3] 70 693 [ TO—-220AB
BD897,A n—p-n 8 60 750 min. 3 3] 70 1240 | TO—-220AB
2N6043 n-p-n 8 60| 1000 min. 4 4] 75 1151 | TO-220AB
TIP100 n-p-n 8 60| 1000 min. 3 4| 80 1152 | TO-220AB
RCA1000 n-p-n 5 60| 1000 min. 3 3] 90 594 | TO—-204AA/TO-3
2N6384 n—-p-n 10 60 1000 min. 5 3| 100 609 | TO—-204AA/TO-3
2N6055 n—-p-n 8 60 750 min. 4 3| 100 563 | TO—-204AA/TO-3
2N6576 n-p-n 15 60] 2000 min. 4 3| 120 1152 |TO-204AA/TO-3
BDX83A n-p-n 10 60| 1000 min. 5 3| 125 955 | TO—-204AA/TO-3
2N6057 n-p-n 12 60 750 min. 6 3| 150 1185 | TO-204AA/TO-3
2N6282 n-p-n 20 60 750 min. 10 4| 160 1001 | TO—-204AA/TO-3
RCA9228A n—p-n 50 60| 2000 min. 25 3| 300 1448 | TO—-204AE/TO-3
D72FY4D1,2 | n—p-n 4 80| 1000 min. 3 2| 15| 15.52|TO0-251/2
D44D5,6 n-p-n 6 80| 2000 min. 1 2| 30| 15.13|TO-220AB
TIP111 n-p-n 2 80| 1000 min. 1 4| 50 1336 | TO—-220AB
D44E3 n-p-n 10 80| 1000 min. 5 5| 50| 15.15|TO-220AB
BDX53B n-p-n 8 80 750 min. 3 3] 60 1213 | TO-220AB
BD647 n—-p-n 8 80 750 min. 3 3| 62.5 1241 [TO-220AB
2N6388 n-p-n 10 80| 1000 min. 5 3| 65 610|TO—-220AB
TIP121 n-p-n 8 80| 1000 min. 3 3] 65 998 | TO—220AB
2N6530 n-p-n 8 80| 1000—10,000 5 3] 65 873 | TO—220AB
BD899,A n-p-n 8 80 750 min. 3 3 70 1240 | TO-220AB
BDX33B n-p-n 10 80 750 min. 3 3] 70 693 | TO-220AB
2N6044 n-p-n 8 80| 1000 min. 4 4| 75 1151 |TO-220AB
TIP101 n-p-n 8 80| 1000 min. 3 4] 80 1153 | TO-220AB
RCA1001 n-p-n 5 80| 1000 min. 3 3] 90 594 | TO—-204AA/TO-3
2N6056 n—-p-n 8 80 750 min. 4 3| 100 563 | TO—204AA/TO-3
2N6385 n-p-n 10 80| 1000 min. 5 3| 100 609 | TO—204AA/TO-3
BDX83B n—p-n 10 80| 1000 min. 5 3] 125 563 | TO—204AA/TO-3
2N6058 n-p-n 12 80 750 min. 6 3| 150 1185|TO—-204AA/TO-3
2N6283 n-p-n 20 80 750 min. 10 4| 160 1001 | TO—-204AA/TO-3
RCA9228B n—-p-n 50 80| 2000 min. 25 3| 300 1448 | TO-204AE/TO-3
2N6577 n—-p-n 15 90| 2000 min. 4 3| 120 1152 | TO-204AA/TO-3
TIP112 n—-p-n 2 100 1000 min. 1 4 50 1336 | TO—-220AB
BDX53C n—p-n 8 100 750 min. 3 3 60 1213 | TO-220AB
2N6532 n—-p-n 8 100} 1000-10,000 5 3 65 873| TO—-220AB
TiP122 n-p-n 8 100| 1000 min. 3 3] 65 998 | TO—220AB
2N6531 n-p-n 8 100| 500-10,000 3 3| 65 873|TO—-220AB
BD901 n—-p-n 8 100 750 min. 3 3] 70 1240 [ TO—-220AB
BDX33C n—p-n 10 100 750 min. 3 3| 70 693 | TO—-220AB
2N6045 n—-p-n 8 100[ 1000 min. 4 4, 75 1151 [TO-220AB
TIP102 n-p-n 8 100 1000 min. 3 4| 80 1153 | TO—-220AB
BDX83C n—-p-n 10 100 1000 min. 5 3| 125 563 | TO—-204AA/TO-3
2N6059 n-p-n 12 100 750 min. 6 3] 150 1185 | TO—-204AA/TO-3
2N6284 n-p-n 20 100 750 min. 10 4| 160 1001 | TO—-204AA/TO-3
RCA9228C n—-p-n 50 100| 2000 min. 25 3| 300 1448 |[TO-204AE/TO-3
2N6533 n—p-n 8 120| 1000—10,000 3 3 65 873 | TO—-220AB




Darlington Power Transistors

Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt

n—-p-n File

Part No. p—n—p | Ic(A) B0 Hfe@ Ic(A) | Vee(V) [Pt(W)| No. Package
BDX33D n—p—-n 10 120 750 min. 3 3 70 693 | TO—-220AB
2N6578 n—-p-n 15 120| 2000 min. 4 3| 120 1152 | TO—-204AA/TO-3
RCA9228D n—p—n 50 120| 2000 min. 25 3| 300 1448 | TO-204AE/TO-3
RCA9202A n—-p-n 4 300 750 min. 2 3] 65 1414 | TO-220AB
RCA9202B n—-p-n 4 350 750 min. 2 3| 65 1414 [ TO—-220AB
RCA8766 n-p-n 10 350 100 min. 6 3| 150 973 | TO—-204AA/TO-3
RCA8766A n—p-n 10 350 100 min. 4 3| 150 973| TO-204AA/TO-3
BUX37 n—p-n 15 400 50 min. 15 5| 35 1273 | TO-204AA/TO-3
RCA9202C n—-p-n 4 400 750 min. 2 3| 65 1414 | TO—-220AB
RCA8766C n-p-n 10 400 100 min. 4 3| 150 973 | TO—-204AA/TO-3
RCA8766B n-p-n 10 400 100 min. 6 3| 150 973 | TO-204AA/TO-3
D64DV5S n—-p-n 50 400 50 min. 50 5| 180 15.35| TO—-204AE/TO-3
D64EVS n—-p—-n 50 400 50 min. 50 5| 180 15.35 | TO—-204AE/TO-3
GE5062 n—-p-n 20 450 15 min. 20 5| 125| 15.84|TO—-204AA
RCA8766E n—-p-n 10 450 100 min. 4 3| 150 973| TO-204AA/TO-3
RCA8766D n—-p-n 10 450 100 min. 6 3| 150 973 | TO—-204AA/TO-3
D64DV6 n—-p-n 50 450 50 min. 50 5| 180 15.35 | TO—-204AE/TO-3
D64EV6 n-p-n 50 450 50 min. 50 5| 180| 15.35|TO—204AE/TO-3
D64EV7 n—p-n 50 500 50 min. 50 5| 180 15.35 | TO—-204AE/TO-3
D64DV7 n—-p-n 50 500 50 min. 50 5| 180| 15.35|TO-204AE/TO-3




High—Speed Switching Power Transistors
Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt

¥4 Vcex Hfe Vce(sat)-V
n—p-n ESUAKY (sus) | Pt lc Vce lc b Tt Tt File
Part No. p—n—p Ei¥EE vV W A \' A A us us No. Package Ft
2N0699 n-p-n| --—] 80 2] -- 0.15 10 5| 045 0.015] —--| -- 16 [TO—205AD/TO—39|120 MHz *
2N0697 n—p—n - 50 2{40-120 0.15 10| 1.5 0.15| 0.015| -—-— - 16| TO-205AD/TO—39{120 MHz *
2N1613 n—p-n - 50 3] 40-120 0.15 10| 15 0.15{ 0.015 30 - 106 |TO—-205AD/TO—39|120 MHz *
140362 p—n—p --{ =70 5{35-200| —-50m; -—4| -1.4/-.150m}-.015m| -—- ——| 962|TO-205AD/TO—39|60 MHz *
DA E7 p-n—-p | —80| —-90 8| 10 min. - -2 -1 -1 -01] -- —-| 15.5|TO-202 175 MHz
D43C10 p-n—p | —80[ —90| 12.5| 10min. - =1] —0.5 -1 -0 -—- --| 15.10{TO-202 40 MHz
D43C11 p—n—-p | —-80{ —90{ 12.5| 20 min. -2 —-1{ -0.5 -1] -0.05| —-- --| 15.10{TO-202 40 MHz
D43C12 p—n—p | —80! —90! 12.5] 20 min. —2 —-1] =05 -1] -0.05] -—- —-| 15.10|TO-202 40 MHz
D45C12 p-n-p | —80| -90 30| 20 min. -2| -1[-05 -1] -005] --| —-[ 15.12{TO-220AB 40 MHz
D45C10 p-n-p | —80] -90 30| 10 min. -1 -1{ -05 -1 -01| -- ——| 15.12{TO—220AB 40 MHz
D45C11 p—n—p | —80| —90 30 20 min. -1 -1| ~0.5 - —-0.05] -—-— —~| 15.12|TO-220AB 40 MHz
D45H11 p—-n—-p | —-80| —-80 50| 40 min. 4 1 1 : 04| -- --{ 15.18/TO-220AB 40 MHz
D45H10 p-n—-p | —80] —-80 50| 20 min. 4 1 1 8 08 —-| -—-| 15.18/TO-220AB 40 MHz
D45VM10 | p—n—-p | —80|—-100 50| 20 min -6 —-1| -0.6 -6 -0.8] 0.25| 0.075| 15.26|TO—220AB
D45VH10 | p—n—-p | —80{—100 83| 20 min. -4, -1 -1 -8 -0.8] 0.256 0.1] 15.24|TO-220AB
12N5322 p—n-p | —-75|-100 10 30-130 | —500m| -4| —0.7| —500m] —50m| 100| 1000] 325|TO-205AD/TO-—-39|60 MHz *
2N4314 p—n—p | —65| -85 7|50-250 { =150m| —10| ~1.4{-.150m|-.015m| —-— — 216|TO—-205AD/TO—-39{60 MHz *
2N4036 p-n-p | —-65| -85 7] 40-140 | —150m| —10{-0.65/—.150m|—.015m| 0.07 0.1 216|TO-205AD/TO—-39/60 MHz *
D41D7 p-n—p | —60| —=75| 6.25| 10 min. -1 -2 -1 -0.5| -0.05] —-- -—| 15.3[TO-202 150 MHz
D41D8 p-n-p| —60| —-75| 6.25| 10 min. -1 -2] -1 -05| -005] -- ——| 156.3|TO-202 150 MHz
D41E5 p—n—-p | —60| -70 8| 10 min. -1 -2 -1 -1 =01} -- ——| 15.5[T0-202 175 MHz
D43C8 p-n—p | —60| —70{ 12.5| 20 min. -2| -1 -0.5 -1} -0.05 -—-—- —-—| 15.10|TO-202 40 MHz
D43C7 p—n-p | —60| —70] 12.5] 10min. -1 -1| -0.5 -1 -01] -- —~| 15.10{TO-202 40 MHz
D43C9 p—n—-p | —60] —70| 12.5| 20 min. -2 -1 -05 -1} -0.05 --— -—| 15.10{TO—-202 40 MHz
D45C8 p-n-p| —-60| -70 30[ 20 min. -1 -1} -0.5 -1} -0.05| -—- —=| 15.12|TO—220AB 40 MHz
D45C7 p-n—-p | —60{ —70 30[ 10 min. -1 -1{ -05 -1 -01] —- —=| 15.12|TO—-220AB 40 MHz
D45C9 p-n—-p | —60] -70 30| 20 min. -2/ -1] -0.5 -1} -0.05 -—-— —=—| 15.12{TO-220AB 40 MHz
D45H7 p—n-p | —60{ —-60 50| 20 min. 4 1 1 8 08| -—-— ——| 15.18|TO—-220AB 40 MHz
FMSHB p—-n—-p | —60! —-60 50| 40 min. 4 1 1 8 04 —- ——| 15.18/TO—220AB 40 MHz
D45VM7 p-n—-p | —-60| —80 50| 20 min. -6 —1| -0.6 -6 —0.3] 0.25| 0.075| 15.26|TO-220AB
D45VH7 p—n—-p | —-60| —-80 83| 20 min. -4, -1 -1 -8 -0.8| 0.25 0.1] 15.24|TO-220AB
40406 p—n-p| -50] —— 1{30-200 | —0.1m| -10] —-— -—— -~ —=-] —-| 219|TO-205AD/TO—39/60 MHz *
|2N5323 p—n-p | -50| -75 10{ 40-250 | —500m| -4| —1.2[ —-500m| -50m| 100] 1000] 325|TO-205AD/TO-39|60 MHz *
D73F5T1 p—-n—p | —50! —-60 20{ 30 min. -3, -1} -04 -3] —0.15[ 0.1 0.1] 15.56|TO-251/2
D41D4 p—n—p ! —45] —60| 6.25| 10 min. -1 -2| -05 -0.5| -0.05| —-— -—| 15.3|TO0-202 150 MHz
D41D5 p-n—p | —45] —60| 6.25| 10 min. -1 -2| -05 -0.5| -0.05| —-- --| 15.3[{T0-202 150 MHz
D43C6 p—n—p | —45] —-55( 12.5{ 20 min. -2 -1 -05 -1 -0.05] —- ——| 15.10{TO-202 40 MHz
D43C5 p—n—-p | —45] —55| 12.5| 20 min. -2] -1] -0.5 -1} -0.05| —-— —-| 15.10{TO-202 40 MHz
D43C4 p—n—p | —45{ —55| 12.5{ 10 min. -1 -1] -0.5 -1 -01| —- ~-~—| 15.10{TO-202 40 MHz
D45C6 p—n—p | —45| -55 30! 20 min. -2 -1| -05 -1] -0.05| —-— ——| 15.12{TO-220AB 40 MHz
D45C4 p—n—-p | —45| -55 30{ 10 min. -1 -1| -0.5 -1 =01 -—-— ——| 15.12|TO-220AB 40 MHz
D45CS p—n-p | —-45| -55 30| 20 min. -1 -1] -0.5 -1} -0.05| -—- --—| 15.12|TO-220AB 40 MHz
D45H4 p—n—p | —45| -45 50| 20 min. 4 1 1 8 08| —— —-=—| 15.18|TO—220AB 40 MHz
D45HS p—n—p | —45| -45 50} 40 min. 4 1 1 8 04| —- ——| 15.18|TO—220AE 40 MHz
D45VM4 p-n—p | —45{ -70 50( 20 min. -6 -1} -0.6 -6 -0.3| 0.25| 0.075| 15.26|TO—220AB
D45VH4 p—n—-p | —45| ~70 83| 20 min. -4 -1 -1 -8 -0.8| 0.25 0.1 15.24|TO-220AB
2N4037 p—n—p | —40| —60 7| 50-250 | —150m| —10| —1.4]—-.150m|-.0156m| —— - 216|TO-205AD/TO—39|60 MHz *
D41D1 p—n—p | —80| —45| 6.25| 10 min. -1 —2{ —-0.5 -0.5| -0.05| —- --] 15.3|TO-202 150 MHz
D41D2 p—n—p | —30j —45| 6.25| 20 min. -1 -2| -0.5 -0.5] -0.05 --— —-—| 15.3|TO-202 150 MHz
D41E1 p-n-p| —80| -45 8] 10 min. -1 -2] -1 -1 =01} —— -—| _15.5|TO-202 175 MHz
D43C1 p-n—p | —30{ —40| 12.5| 10 min. -1 -1} -0.5 -1 =01 -- ——| 15.10|TO—-202 40 MHz
D43C3 p—n—-p | —30{ —40{ 12.5| 20 min. -2{ -1/ -05 -1| -0.05 —-— -—| 15.10{TO-202 40 MHz
D43C2 p-n-p | —30| —40| 12.5| 20 min. -2 -1 -05 -1 -0.05] —-- ——1 15.10{TO-202 40 MHz
D45C2 p-n-p | —-30| —-40 30| 20 min. -1 -1| -0.5 -1 —-0.05| -- ——| 15.12|TO—220AB 40 MHz
D45C3 p-n-p | —30| —40 30| 20 min. -2 -1/ -05 -1| -0.05| -—- —-—| 15.12{TO—-220AB 40 MHz
D45C1 p—-n-p { —30| —-40 30| 10 min. -1 -1} -0.5 -1 -01] —-- —-—| 15.12{TO-220AB 40 MHz
D45H1 p-n-p | —30] -30 50| 20 min. 4 1 1 8 08| —— ——| 15.18|TO-220AB 40 MHz
D45VM1 p—n—-p | —30{ —-50 50{ 20 min. -6 —-1| ~-0.6 -6 -0.3] 0.25| 0.075| 15.26|TO-220AB
D45H2 p—n-p | —-30! —-30 50} 40 min. 4 1 1 8 04 -—-—- -—| 15.18|TO—-220AB 40 MHz
D45VH1 p—n—-p [ —-30/ -50 83| 20 min. -4 -1 -1 -8 -0.8] 0.25 0.1] 15.24|TO—-220AB
D40D2 n—p-n 30 45| 6.25| 20 min. 1 2] 05 0.5 005 —- -—| 15.2|TO-202 200 MHz
D40D1 n—-p-n 30 45| 6.25( 10 min. 1 2 0.5 0.5 005 —-— -—| 15.2{TO-202 200 MHz
D40E1 n—-p—n 30 45 8| 10 min. 2 1 1 01 -- ——| 15.4|T0-202 230 MHz
D42C3 n—-p—n 30 40{ 12.5| 20 min. 2 0.5 1 0.05) —-— —-| 15.9|TO-202 50 MHz
|D42C2 n-p-n 30 40| 12.5| 20 min. 2 1 0.5 1 0.05| —-— —-—| 15.9|TO-202 50 MHz
D42C1 n—p-n 30 40| 12.5] 10 min. 1 1] 05 1 0.1} —-- --| 15.9/TO-202 50 MHz
D44C3 n—p-n 30 40 30{ 20 min. 2 1{ 05 1 005 -- —=—| 15.11]TO-220AB 50 MHz
D44C1 n—-p-n 30 40 30] 10 min. 1 1] 05 1 01| —— -—| 15.11|TO-220AB 50 MHz
D44C2 n—-p-n 30 40 30| 20 min. 2 1] 05 1 0.05| —— ——{ 15.11|TO-220AB 50 MHz
D44H2 n—-p-n 30 30 50| 40 min. 4 1 1 8 04| —- —=—| 15.17|TO-220AB 50 MHz




High—Speed Switching Power Transistors
Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt

Vcex Hfe Vce(sat)-V

n-p-n (sus)| Pt le Vce Ic b Tf Tf File
Part No. p—-n—p \ w A Vv A A us us No. Package
D44H1 n-p-n 30 50| 20 min. 4 1 1 8 08| —-- -=—{ 15.17{TO-220AB
D44VH1 n-p-n 50 83| 20 min. 4 1| 04 8 04| 0.25| 0.18] 15.23|TO-220AB
2N3053 n-p-n 50 5| 50—-250 0.15| 10| 1.4 0.15| 0.015] --— —-—] __960|TO-205AD/TO—-39
2N2270 n-p-n 60 5| 50-200 0.15 10| 09 0.15] 0.015| —-— - 24{TO-205AD/TO-39
D40D5 n-p-n 60| 6.25| 10 min 1 2] 05 0.5 005| —-] —--| 15.2]T0-202
D40D4 n-p-n 60 6.25( 10 min 1 2] 05 0.5 0.05| -- -—| 15.2|TO-202
D42C6 n-p-n 55| 12.5| 20 min. 2 1 0.5 1 005 -—- -—|_ 15.9{TO-202
D42C4 n-p-n 55| 12.5] 10 min 1 1| 05 1 01 —- --| 15.9|TO0-202
D42C5 n-p—-n 55| 12.5| 20 min. 2 1] 05 1 005 —-— -—| 15.9|T0-202
D44C4 n-p-n 55 30| 10 min 1 1] 05 1 01| —-- ——| 15.11{TO-220AB
D44C6 n—-p-n 55 30| 20 min 2 1 0.5 1 0.05 —-— ——| 15.11|TO-220AB
D44C5 n-p—-n 55 30| 20 min, 2 1] 05 1 0.05| --| -—-| 15.11|TO-220AB
D44H4 n-p-n 45 50| 20 min. 4 1 1 8 08} —-— ——| 15.17|TO-220AB
D44H5 n-p-n 45 50| 40 min 4 1 1 8 04| -- -—| 15.17|TO-220AB Hz
D44VH4 n-p-n 65 83| 20 min. 4 1| 04 8 0.4| 0.25| 0.18| 15.23|TO-220AB
40407 n—-p-n - 1| 40-200 010/ 10f -- - -=| —-=| —=-=| 219|TO-205AD/TO—-39
2N5321 n-p-n 75 10} 40-250 | 500m 4/ 08| 500m 50m| 80| 800| 315/TO—-205AD/TO—-39
D72F5T1 n—-p-n 60 20| 30 min. 3 1] 04 3 0.15] 0.1 0.1] 15.51|TO-251/2
2N3878 n-p-n 65 35] 40-200 0.50 2 2 4] 0400 -- - 766 | TO—-213AA/TO—66
2N5202 n-p-n 75 35/ 10-100 400 12| 1.2 4] 0.400] 04 0.4 766| TO-213AA/TO—66
1N3053A | n=p-n 70 5| 50—-250 0.15| 10{ 03 0.15| 0.015{ —--| -~-| 960|TO-205AD/TO-39 H
D40D8 n-p-n 75| 6.25| 10 min. 1 2 1 0.5 005 --| -—--| 15.2|TO-202 H
D40D7 n-p-n 75| 6.25| 10 min. 1 2 1 0.5 0.05[ —--— --| 15.2|TO-202 H
D40E5 n—-p-n 70 8] 10 min. 1 2 1 1 01 —-— -—| 15.4|TO-202 H
D42C7 n-p-n 70| 12.5] 10 min. 1 0.5 1 01| —- -—] 15.9|TO-202 50 MHz
D42C9 n—-p-n 70{ 12.5] 20 min. 2 1] 05 1 0.05| —-— --| 15.9|TO-202 50 MHz
D42C8 n-p-n 70| 12.5{ 20 min. 2 1| 05 1 0.05| —--—- -—| 15.9|TO0-202 50 MHz
D44C8 n-p-n 70 30| 20 min. 2 1] 05 1 005 —--| —-| 15.11]TO-220AB 50 MHz
D44C7 n—-p-n 70 30| 10 min. 1 1] 05 1 04| —--| =-—| 15.11|TO-220AB 50
D44C9 n—p-n 70 30| 20 min. 2 1| 05 1 0.05| —-— ——| 15.11{TO-220AB 50 MHz
BDY92 n-p-n 80 40| 30-120 5 5| 05 5 05 --— 0.2 1289|TO—-204AA/TO-3 |80 MHz
D44H8 n-p-n 60 50| 40 min. 4 1 1 8 04| —-— ——| 15.17|TO-220AB 50 MHz
D44H7 n—p-n 60 50{ 20 min. 4 1 1 8 08| —- ——| 15.17|TO-220AB 50 MHz
D44VH7 n-p-n 80 83( 20 min, 4 1 04 8 0.4] 0.25| 0.18] 15.23|TO-220AB
BDY55 n-p-n 100] 117| 20-70 4 4] 141 4 04 05 2| 1215{TO-204AA/TO-3 |80
2N2102 n-p-n 80 5| 40-120 0.15| 10| 0.5 0.15] 0015 30[ =—-i 106{TO-205AD/TO—39/120 M|
2N5320 n—-p-n 100 10/ 30—130 | 500m 4| 0.5[ 500m 50m| 80| 800| 315|TO-205AD/TO—39(50 M
2N3879 n—p-n 90 35| 20-80 4.00 5| 1.2 4| 0.400{ 04 0.4 766|TO—213AA/TO—66 |60 M
2N5039 n—-p-n 120{ 140| 20-100 10 5 1 10 1] 05 0.5| 698|TO—-204AA/TO—-3 |80M
2N1893 n—-p-n 100 3| 40-120 0.15| 10 5 0.15] 0.015] --— - 34|TO-205AD/TO-39|120
D42C11 n—p-n 90 12.5{ 20 min. 2 1| 05 1 0.05{ —--— -—| 15.9|T0-202 50 M
D42C12 n-p-n 90| 12.5| 20 min. 2 1| 05 1 0.05| -- --|{ 15.9({T0-202 50M
D42C10 n—-p-n 90| 12.5| 10 min. 1 1] 05 1 01| —-— -—| 15.9{T0-202 50 M
D44C12 n—-p-n 90 30| 20 min. 2 1] _05 1 0.05| -—-— —-—| 15.11|TO-220AB 50 M
D44C10 n-p-n 90 30| 10 min. 1 1| 05 1 01| —- ——| 15.11|TO-220AB 50 M
D44C11 n—p-n 90 30] 20 min. 2 1 05 1 0.05| --| —-| 15.11|TO-220AB 50 M
BDY91 n-p-n 100 40| 30-120 5 5| 05 5 05| —-— 0.2] 1289|TO-204AA/TO-3 |80 M|
D44H11 n-p-n 80 50| 40 min. 4 1 1 8 04 —- ——] 15.17|TO—220AB 50 M
D44H10 n-p-n 80 50{ 20 min. 4 1 1 8 08| —-- ——| 15.17|TO—220AB
D44VH10 | n—p—n 100 83| 20 min. 4 1 0.4 8 0.4 0.25( 0.18{ 15.23|TO-220AB
40408 n-p-n - 1] 40-200 0.10| 10| -- - -] - —-—| 219|TO-205AD/TO-39
2N2405 n-p-n 140 5| 60-200 0.15| 10| 0.5 0.15| 0.015] —- - 34| TO-205AD/TO—-39
2N6500 n-p-n 110 35| 15-60 3.00 2] 15 3| 0.300| 04 0.5| 766|TO—213AA/TO-66
2N6702 n-p-n 140 50| 20 5 2] 08 5 0.5] 0.25 0.5| 1187|TO-220AB
BUW64A | n—p—-n 140 50 20 5 2| 08 5 0.5| 0.25 0.5| 1199|TO-220AB
BUX39 n-p-n 120| 120| 15-45 12 4, 16 20 25 15 0.3/ 1211|TO—204AA/TO—3
2N5038 n—p-n 150/ 140{ 20-100 12 5 1 12 12| 05 0.5[ 698{TO—204AA/TO-3
2N5671 n-p-n 120| 140| 20-100 15 2| 08 15 12| 05 0.5 383 TO—204AA/TO—3
2N6032 | 'n—p-n 120{ 140| 10-50 50| 26/ 1.3 50 5 1 0.5 462|TO-204AE/TO-3
BDY90 n—p-n 120 40| 30-120 5 5] 05 5 05| —— 0.2| 1289|TO-204AA/TO-3
2N6703 n—-p-n|{ 110{ 160 50| 20 5 2| 08 5 0.5| 0.25 0.5| 1187|TO-220AB
BUWE4B | n—p—-n | 110| 160 50| 20 5 2| 08 5 0.5 0.25 0.5| 1199|TO-220AB
2N6496 n—p-n| 110] 130| 140 12—-100 8 2 1 8 08| 05 0.5] 698{TO—-204AA/TO-3
BDY56 n-p-n| 120] 150] 117] 20-70 4 4] 141 4 04| 05 2| 1215[TO-204AA/TO—
2N6354 n-p-n | 120| 130] 140| 10-100 10 2 1 10 1] 0.3 0.2] 582[TO-204AA/TO—
2N5672 n-p-n 120] 150 140| 20—-100 15 2| 08 15 12| 05 0.5 383|TO-204AA/TO-3
2N6033 n—-p-n 120{ 150 140| 10-50 40 2 1 40 4 1 0.5 462 | TO-204AE/TO-3
BUX40A n-p-n| 125( 150 120| 15-80 10 4 1.2 10 1] 1.2 0.4| 1217|TO—-204AA/TO -
BUX20A n—p-n | 125 140| 140! 20-60 20 2| 08 20 2] 07 0.5] 1264|TO-204AA/TO-3
BUX10A n-p-n | 125| 160{ 150 20-60 10 2 15 20 2| 15 0.2| 1216{TO—-204AA/TO~-3




High—Speed Switching Power Transistors
Sorted by ascending Breakdown Voltage (Vceo), Secondary Sort by Pt

31 Vcex Hfe Vce(sat)-V

n—-p—-n (sus) | Pt lc Vce le b Tf Tt File
Part No. p—n-p \ W A v A A us us No. Package Ft
D44Q1 n—-p-n 200{ 31.25| 30 min. 2 10 1 2 02| --{ —-| 15.19|TO-220AB 50 MHz
2N6704 n—-p—n 180 50 20 4 2 07 4 0.4| 0.25 0.5| 1187|TO—220AB S0 MHz *
BUW64C | n—p-n 180 50| 20 4 2] 07 4 0.4] 0.25 0.5| 1199|TO-220AB S50MHz *
RCA6340 | n-p-n ——{ 200| 12min. 25| 25| 1.8 25 25| 0.3] 0.25] 1205{TO—204AA/TO-
RCA6341 | n—p-n ——] 200] 12min. 25| 25/ 1.8 25 25| 0.3] 0.25] 1205|TO-—-204AA/TO-.
BDYS58R n-p-n 250 175| 20-60 10 4] 14 10 1 1 2| 1206|TO—204AA/TO-?
RJHE686 | n—p—n 210{ 200| 15 min. 25 2| 15 25 25| 06 0.8[ 1171[{TO-218AC
2N6686@ | n—p—n 260] 200| 15 min. 25 2] 15 25 25| 0.35] 0.25| 1171]TO—204AA/TO-3
D44Q3 n-p-n 250| 31.25{ 30 min. 2 10 1 2 02| --| -—-| 15.19|TO-220AB 50 MHz
2N6687@ | n—p—n 280{ 200| 15 min. 25 2] 15 25 25| 0.35] 0.25] 1171|TO—-204AA/TO-3
BUX11A n-p-n 250| 200| 20-60 8 2| 0.6 8 0. 1 0.4/ 1352|TO—-204AA/TO-3
RJH6688 | n—p—n 250| 200{ 15 min. 20 2] 15 20 2| 06 0.8] 1171|TO-218AC
2N6688@ | n—p—n 300 200| 15 min. 20 2] 15 20 2| 0.35] 0.25| 1171|TO—204AA/TO-3
BUX21 n—p-n 250| 250| 20-60 12 2| 06 12 12 1.2 0.4 1172{TO-204AA/TO-3
D40v2 n—-p-n 300 9| 30 min. 004 10 1 0.02] 0002] —-|] -—--| 15.8|T0-202 50 MHz *
D4oV1 n-p-n 300 9] 20 min. 004, 10 1 002] 0002] --|] --| 15.8/TO-202 50 MHz *
D44T1 n—p-n 300| 31.2| 30 min. 0.5 10 1 0.5 0.05| —-— ——| 15.20/TO—220AB 45 MHz
D44T2 n—-p-n 300 31.2| 75 min. 0.5 10 1 0.5 0.05( —- ——| 15.20/TO—220AB 45 MHz
D40V3 n—p-n 350 9{ 20 min. 0.04 10 1 0.02f 0.002] —- -—| 15.8/TO-202 50 MHz *
D44T4 n—p-n 400| 31.2| 75 min. 0.5 10 1 0.5 0.05| —- -—| 15.20/TO-220AB 45 MHz
D44T3 n—p-n 400| 31.2| 30 min. 0.5 10 1 0.5 0.05| —-— ——| 15.20{TO—220AB 45 MHz

* Minimum







Rectifiers

Harris Rectifier Families (3)

Definitions

Rectifier: A rectifier allows current flow in one direction only. The difference between a Diode and a Rectifier is that
?h Regtl;ier is usually rated at a breakdown voltage of greater than 50 volts and has a power rating that is greater
an 0.5 watts.

Bridge rectifier: Also known as a full wave rectifier, the bridge rectifier generates a DC output equal to the average
value of the rectified sine wave. Beside power supplies Bridge Rectifiers are used in AC Voltmeters where they
convert AC inputs to direct current suitable for driving DC meters.

Ultra Fast Recovery Rectifiers K K
Features:

25 to 75ns reverse recovery time (trr)

Reverse voltage range between 50 to 1200 volts

Current peak (Ifsm) handling capability up to 325 amps

Single or dual rectifier style available A

Various package style including axial & radial type of devices

A A
Applications: SINGLE DUAL
Power supplies in the 100-500 KHz switching range
ifi A=ANODE
Fast Recovery Rectifiers K CATHODE

Features:

200ns reverse recovery tim2 (trr) <

Reverse voltage range between 50 to 600 volts

Current peak handling capability up to 5 amps \/\ \/\
Applications:

Power supplies in the 20-40 KHz switching range

General Purpose Rectifiers BRIDGE

Features:
5 to 6us reverse recovery time (trr)
Reverse voltage range between 50 to 1000 volts

Current peak handling capability up to 5 amps
Bridge rectifiers with 50 amps forward peak surge & reverse voltage between 50 to 1000 volts

Applications:
Power supplies




Rectifiers

Package Styles
BR-4 DO-204AP GE-3 /
GE-4 TO-204AA (TO-3) TO-220AB
)
e
TO-220AC TO-247 TO-218




Ultra-Fast Recovery Rectifiers

TO-220AC 2 leaded TO-247 Single Lead TO-218
IFave) IF(avG) IF(avG)
VRRM| 8A 15A 30A 30A 50A 80A 50A 80A 100A 150A

100V | MUR8S10 | MUR1510 | RUR3010 | RURG3010
RUR810 | RUR1510

150V [ MUR815 | MUR1515 | RUR3015 | RURG3015
RUR815 | RUR1515

200V | MURS20 | MUR1520 | RUR3020 | RURG3020
RUR820 | RUR1520

400V | MUR840 | MUR1540 | RUR3040 | RURG3040 | RURG5040 | RURGB040 | RURU5040 | RURU8040
RUR840 | RUR1540

500V | MURS50 | MUR1550 | RUR3050 | RURG3050 | RURG5050 | RURG8050 | RURUS050 | RURUB050
RUR850 | RUR1550

600V | MUR860 | MUR1560 | RUR3060 | RURG3060 | RURG5060 | RURGB060 [ RURU5060 | RURU8060 | At
RUR860 | RUR1560 iiniuiopiui

700V | MURS70E | RUR1570 | RUR3070 | RURG3070 | RURG5070 | RURG8070 | RURU5070 | RURU8070

RUR870
800V | MURBBOE | RUR1580 | RUR3080 | RURG3080 | RURG5080 | RURGB080 | RURU5080 | RURU8080 |
RUR880 .
300V | MURBSOE | RUR1590 | RUR3090 | RURG3090 | RURGS090 | RURGB0SO | RURUS090 | RURUS0SO | § !
1000V] MURB100E| RUR15100| RUR30100 RUR@30100f RURGS0100f RURG80100[RURUS0100|RURUS0100 RURL00100] RURLB0100
8 ECUNECIE N N
1200V T R

_SHADING’ = Future Product Offerings




Ultra-Fast Recovery Rectifiers

TO-220AB TO-218 TO-247 TO-204AA
IFAVG) IF(AVG) IF(avG) IFavG)
VRRM 8Ax2 15Ax2 30Ax2 15Ax2 30Ax2 16Ax2
100V MUR1610CT MUR3010PT RURD3010 RURDQ@1510 RURDG3010 RURD1610
RUR1610CT RURD1510
BYW51100
RURD810
150V MUR1615CT MUR3015PT RURD3015 RURDG1515 RURDG3015 RURD1615
RUR1615CT RURD1515
BYW51150
RURD815
200V MUR1620CT MUR3020PT RURD3020 RURDG1520 RURDG3020 RURD1620
RUR1620CT RURD1520
BYW51200
RURD820
400V MUR3040PT RURD3040 RURDG1540 RURDG3040
RURD1540 ‘
500V MUR3050PT RURD3050 RURDG1550 RURDG3050
RURD1550
600V MUR3060PT RURD3060 RURDG1560- RURDG3060
RURD1560
700V RURD1570 RURD3070 RURDG1570 RURDG3070
800V RURD1580 RURD3080 RURDG1580 RURDG3080
900V RURD1590 RURD3090 RURDG1590 RURDG3090
1000V RURD15100 RURD30100 RURDG15100 RURDG30100




Axial Lead and Bridge Rectifiers

i

DO-204APC GE-3 GE4 4-DIP
IF(avG) IF(AvG) IF(avG) IF(avG)
Verm | 1A 1A 1A 1A 1A 2A | 25AR0A| 3A 3A 3A 6ABA 1A
50V | A14F GER4001 | A114F| GE1001 | A214F | 2.5A/2.0A | A15F | A115F | A315F | GE1301 | DBiF
100V | A14A QGER4002| A114A| GE1002 | A214A| GE1101 | A15A | A115A | A315A | GE1302 | DB1A
150V QE1003 | A214@| GE1102 A315G | GE1303

200V {1N5059 | 1N4245 | GER4003| A114B| GE1004 | A214B| GE1103 | 1N5624 | A1158 | A315B GE1304 DBiB

300V | A14C A114C GE1104 A115C

400V [1N5060 | 1N4246 | GER4004 | A114D . 1N5625 | A115D DBID
500V | A14E A114E A115E

600V |1N5061 | 1N4247 | QER4005 | A114M 1N5626 | A115M DB1M
800V |1N5062 | 1N4248 | QER4006 1N5627 DBIN
1000V | A14P | 1N4249 [ GER4007 DBIP
trr(usec)| 56 5 0.2 | 0.025/0.040| 0.035/| 0.025/0.050| 5 |0.15/0.25{ 0.035 | 0.030:0.050







Transient Voltage Suppression Devices

Surgectors

- Protects electronics and people that may be exposed to high energy transients

- Shunts high current and clamps voltage induced by power crosses, lighting and
induced high voltages away from sensitive electronic circuitry

- SCR-type npnp semiconductor device with embedded zener across gate region

- Used exclusively for telecom or datacomm protection

- UL Approved under file #£135010

CATHODE
1300
1000 A
o/e
+ K Al T
N SHUNT w g 24
A 700 A per Teg s
F 2 880 ¢
per
N ’g‘ 400 «—2 Gas discharge tube REa s22
ZENER 260
p* 240
| HARRIS SURGECTOR
AN(LDE 20
20 100 1000
. . - TIM
Surgector Equivalent Circuit Model E (us)
: INNER ELECTRODES SEMICONDUCTING CERAMIC
Varistors

MLVs - Multi Layer Varistors
- Passive ceramic dielectric-based device for protecting electronic circuitry N D
and people from dangerous automotive high voltage transients TERMINATION
- More efficient than MOVs, no lead inductance, surface mount
- Specifically designed for automotive applications

MLV MECHANICAL STRUCTURE

MOVs - Metal Oxide Varistors
- Passive zinc oxide-based device for protecting electronic circuitry and CURRENT
people from dangerous high voltage transients T

- Every electronic circuit has a need for transient voltage protection, ie TVS /ELE““‘"’ES
- Harris has a device for every application
- Used in virtually any application; AC DC, telecom, datacom, power supplies,
 _ INTERGRANULAR
BOUNDARY

automotive, motor control.
- tCIam_psthigh voltage transients and absorbs excess energy produced by
ransients.

4.t




Transient Voltage Suppression Devices

[seT| 03 | u |13|

Surgector Packages
Modified
TO-202
Package
Style
Package A Package B

Multi-Layered Varistor (MLV)
Series Packages

Holding current in milliamps
divided by 10

Type of Surgector:
U = Unidirectional
B = Bidirectional

S =SCR

L— Off-State Voltage Rating divided by 10

L— Surgector

|v ]220 |M|.A| 1206 | Azﬂ

Packing Quantity
A22 = <100 pc
H23 = 2000 pc
T23 = 8000 pc

Device Size:
i.e., 120mil x 60 mil

Product Series

—— VN(dc) Nominal Varistor Voltage

L— MLV Varistor

Ivbsolu\ | 20 | A |

Selection - Clampin
Voltage (A or Bg

—— Relative Energy Indicator

Product Series

—— Max RMS Applied Voltage

L— MOV Varistor

[v|220|MA| 4 |A]

=
» |
< s
w | pp
A
=,

Selection - Clamping
Voltage (A or B)

—— Relative Energy Indicator

Product Series

— VN(dc) Nominal Varistor Voltage

L— MOV Varistor




Transient Voltage Suppression Devices

SURGECTORs™, Multi-Layered Varistors (MLVs) and
Metal-Oxide Varistors (MOVs) are designed to protect
voltage-sensitive circuit components against damage from
high-energy transient-voltage spikes. The protection afforded

by these devices not only guards expensive and voltage-
sensitive equipment from physical damage, but also improves
functional reliability in components that can encounter tempo-
rary upset due to transient voltages of lower amplitudes.

Typical Transient Surge Suppressor Applications

Transient
Surge Data Li Telecom Telecom AC Power DC Power &
Suppression ataLines | (primary) | (Secondary) Lines Automotive
Devices
SURGECTOR Vv Vv v Vv
Mov v v v v v
AVALANCHE
DIODE v v v
GAS TUBE V4
MLV v v

Comparison of Surge Suppression Devices

Transient
Surge Major Advantages/Uses Major Limitations
Suppression
Devices
+ Ideal for datacom and telecom - Cannot be used in DC circuits where available
+ Leakage - <50 nanoamps current exceeds holding current
+ Shunt capacitance - <50 pF - Surge current capability - 200 Amps @ 8x20 uS
SURGECTOR + Subnanosecond response pulse shape
+ Lifetime unlimited @ 200 Amps, - Limited AC line protection capability
8x20 uS pulse shape
+ Failure mode - Short circuit
+ Ideal for AC power lines; suitable for low-voltage - Shunt capacitance - >500 pF
logic protection - Leakage - approximately 10 microamps
METAL-OXIDE | + subnanosecond response - Clamp voltage goes up with current
VARISTOR + Units available up to 70,000 Amps surge
(MOV) + Lifetime @ 1000 Amps, 8x20 uS pulse shape -
1000 surges
+ Failure mode - Short circuit
+ ldeal for low-voltage logic protection - Low-surge capability - 50 Amps @ 8x20 uS
+ Subnanosecond response pulse shape
AVALANCHE + Lifetime @ 50 Amps, 8x20 iS pulse shape - - Leakage - approximately 10 microamps
DIODE unlimited - Clamp voltage goes up with current
+ Shunt capacitance - 50 pF
+ Failure mode - Short circuit
+ Wide use in telecom for primary protection - Response time - <5 microseconds
+ High surge capability - >20,000 Amps - Failure mode - Open circuit
GAS TUBE + Leakage - subpicoamps - Follow-on current because of “crowbar”
+ Shunt capacitance - <1 pF - Trigger voltage changes with time
+ Lifetime @ 500 Amps, 8x20 uS pulse width - - Limited Life
200 surges
+ Ideal for automotive, CMOS, and computer - Only available to 68 volts
applications up to 68V - Shunt capacitance - 2000pF @ 1MHz
MULTI-LAYER | Zero lead inductance surface mount
VARISTOR + 508A, 8120ps non-repetitive surge current
(M LV) + Instantaneous response
+ Failure mode short circuit




Transient Voltage Suppression Devices

SURGECTORS

e Zener (avalanche) diode and SCR-type thyristor

e Zener provides continuous low voltage protection

e Thyristor provides instantaneous protection against fast
rising transients

SURGECTOR Characteristics

High input impedance until breakdown (i.e., low leakage)
Repeatable breakdown/threshold voltage

High surge current handling capability

Withstand and respond to rapidly recurring surges

Fast recovery to high impedance state (turn off)

Dual polarity protection

No degradation of essential characteristics with use

Glossary

Varistor Clamp - Provides external pin to turn surgector on
or off.

Unidirectional - Handles positive OR negative going transient
waveforms.

Bidirectional - Handles positive AND negative going transient
waveforms.

Clamping Voltage (Vz) - Off state voltage at a specified
current.

REPEATERS

CENTRAL CENTRAL

OFFICE OFFICE
TIP DECODE DECODE e
RING CONTROL CONTROL RING
PABX PABX y

SWITCH SWITCH

NETWORK NETWORK

SURGECTORS Provide Transient
Protection for:
 Central Office Equipment ¢ Repeaters

* Supervisory Equipment ¢ Line Concentrator
* Switchgear Equipment  * Receivers

e Data Tr issi * Headsets

* Handsets . * Modem

« EPABX, PABX, PBX *PCM

Breakdown Voltage (Vba) - Voltage at which the surgector
switches from the off state to the on state.

Holding Current (lh) - Minimum on state current that will hold
the surgector in the on state after it has been latched on.
Max Peak Surge Current (Itsm) - Maximum non-repetitive
current which may be allowed to flow for the time state.

Vg MIN VB0 MAX ItsM Itsm Iy PACKAGE
TYPE NO. FUNCTION v (100V/ps) (1x2ps) (10 x 10005) mA/ STYLE
SGT10810t VAR CLAMP 100 t 300 100 >100 A
SGT27S10t VAR CLAMP 270 t 300 100 >100 A
SGT27S23t VAR CLAMP 270 t 300 100 >230 A
SGT03U13 UNI-DIRECT 30 <50 300 100 >130 B
SGT06U13 UNI-DIRECT 60 <85 300 100 >130 B
SGT23U13 UNI-DIRECT 230 <275 300 100 >130 B
SGT23BC13 BI-DIRECT 230 <285 300 100 >130 B
SGT27BC13 BI-DIRECT 270 <345 300 100 >130 B
SGT23BC32* BI-DIRECT 230 <290 300 100 >320 B
SGT27BC32* BI-DIRECT 270 <350 300 100 >320 B
SGT23BH27 BI-DIRECT 230 <290 600 200 >270 B
SGT27BH27 BI-DIRECT 270 <350 600 200 >270 B
SGT23DC13* DUAL BI-DIRECT 230 <285 300 100 >130 A
SGT27DC13* DUAL BI-DIRECT 270 <345 300 100 >130 A
SGT23DC32* DUAL BI-DIRECT 230 <290 300 100 >320 A
SGT27DC32* DUAL BI-DIRECT 270 <350 300 100 >320 A

-

Dependent on trigger circuit.
Preliminary Data Sheets.
All finalized devices UL recognized to 497B - File Number E135010.

TYPICAL APPLICATIONS CIRCUIT

]

e

TELEPHONE
LINE PAIR

Two bidirectional SURGECTOR devices are placed between
the tip and ring lines just after these lines enter the telephone to
protect delicate telecommunications equipment.



Transient Voltage Suppression Devices

Multi-Layer Varistors (MLVs) Features
MLV’s clamp incoming surge voltages to a protective level. ¢ Leadless Chip Form - Surface Mount - Zero Lead
Particularly suitable for automotive surface mount applications. Inductance

More energy handling capability than MOV’s per unit volume.

Faster clamping response than leaded devices ® Available in Tape and Reel for Automatic Pick and Place

e +1250C Operating Temperature
® Low Profile, Compact Chip Size

e Compatible with Most Surface Mounting Assembly
Equipment and Mounting Techniques

MLV SERIES
MAXIMUM RATINGS (+12590C)
MAXIMUM
CONTINUOUS
WORKING VOLTAGE MAXIMUM MAXIMUM MAXIMUM MAXIMUM
REPETITIVE NON-REPETITIVE CLAMPING CLAMPING
DC AC SURGE CURRENT | SURGE ENERGY VOLTAGE VOLTAGE
VOLTAGE | VOLTAGE (8/20ps) (10/1000s) AT1A AT 10A
MODEL VM(DC) VM(AC)RMS Itm Wim V¢ V¢
PART NO. VOLTS VOLTS AMPS JOULES VOLTS VOLTS
V3.5MLA1206 35 25 150 03 12 14.0
V5.5MLA1206 55 40 150 0.4 13 155
V14MLA1206 14 10 150 0.4 27 30
V18MLA1206 18 14 150 0.4 36 40
V18MLA1210 18* 14 300 0.8** 33 36
V26MLA1206 26 20 150 06 52 56
V26MLA1210 26 20 300 1.2 49 54
V33MLA1206 33 23 180 08 57 62
V42MLA1206 42 30 200 0.8 70 76
V56MLA1206 56 40 200 1.0 90 100
V68MLA1206 68 50 200 1.0 105 120

Average power dissipation of transients not to exceed 0.25 watts.
* Rated to withstand 24.5 volts Jump Start for 5 minutes

** Energy rating impulse duration of 30 milliseconds to one half of
current peak value (Load Dump = 1.5 Joules)

TERM DEFINITION TYPICAL APPLICATIONS CIRCUIT
- " ELECTRONIC IGNITION CIRCUIT
DC Voltage, Maximum allowable steady state dc applied
Vm(dc) voltage.
RMS Voltage, Maximum allowable steady state sinusoidal DISTRIBUTOR
_Vﬂ(ic) voltage (RMS) at 50-60Hz.

Energy, Wim Maximum allowable energy for a single impulse

of 10/1000ps current waveform.
Peak Current, Maximum allowable peak current for a single
km impulse of 8/20us waveform with rated

continuous voltage applied. TYPICAL
Varistor Voltage, | Varistor peak terminal voltage measured with ﬁ:ﬁz‘
VN(dc) a specified current applied. L ¢

0.22

Clamping Voltage, | Maximum terminal voltage measured with an _I"L .
\/o] applied 8/20ps impulse of a given peak current.
Capacitance Typical values measured at a test frequency of l POWER

1.0MHz. = TRANSISTOR




Transient Voltage Suppression Devices

Metal-Oxide Varistor (MOV)

CH SERIES CP SERIES MA SERIES
LA, ZA SERIES RA SERIES PA SERIES
() A
(IS
DA/DB SERIES BA/BB SERIES CA SERIES

=




Transient Voltage Suppression Devices
Metal-Oxide Varistor (MOV)

¢ MOV’s clamp incoming surge voltages to a protective e Current, voltage and energy capability determined by
level package size
e Used in virtually any commercial or industrial application * Wide selection of voltage and energy ratings
Voltage CH Serles CP Serles MA Serles* LA, ZA Serles
vm** [Vm** | var* CH8 cPig CcP20 cP22
(ac) | (dc) | (dc) | Sx8mm | 16 Gauge | 20 Gauge | 22 Gauge 3mm 5mm 7mm 10mm 14mm 20 mm
4] s5] 82 V8ZA05 VBZA1 V8ZA2
8 8| 12 Vv12zA05 | Vvi122zA1 V12ZA2
10| 14] 18] viecHs V18MA1B,S | viszaos | viszat V18ZA2 V18ZA3 V18ZA40
14| 18| 22| v2a2cHs V22MA1B,S | v22zA05 | v22zA1 V22ZA2 V22ZA3
14] 18] 24 V24ZA50
17| 22| 27| varcHs Vv27MA1B,S | v27za0s | va7RA1 V272A2 V27ZA4 V27ZA60
20| 26| 33| vascHs V33MA1B,S | v33zaos | Vv33za1 V33ZA2 V33AZ5
21| 27| 33 V33ZA70
23| 31| 36 V36ZA80
25 | 31| 39| vascHs v3gcP20 | vascr22 | vaemA2B,S | vaezaos | v3ezat V39ZA3 V39ZA6
30| 38| 47 | vazcHs | vazcrie | vazcp2o | vazcr22 | varmazs,s | vazzaos | vazzat V47ZA3 V47ZA7
35| 45| 56| vsecHs vseMA28B,S | vsezaos | vseza2 | vsezas V56ZA8
40| se| e8| vescHs V68MA3B, S | veszaos | veszaz | veszas V68ZA10
50| es| 82| vaacHs v82MA3B, S | va2zaos | ve2zaz | ve2zasa | vs2za12
60| &1 | 100 | vioocHs V100MA4B, S | V100zA0S | v1002A3 | vi00zA4 | vi00zA1S
75 | 102 | 120 | vi20CH8 V120MA2B, S | v120zA05 | v120zA1 | vi20za4 | vi20zA6
92 | 127 | 150 V150MA2B | V150ZA05
95 | 127 | 150 | vis0CH8 v1502A1 | vi50za4 | visozas
110 | 152 | 180 V180MA3B | V180ZA05
115 | 153 | 180 | vigocHs V180ZA1 | V180ZA5 | V180ZA10
130 | 175 | 200 V200CP16 | v200CP20 | v200CcP22
130 | 175 | 200 | v200CH8 V130LA1,2 | V130LAS | V130LA10A | V130LA20A,B
140 | 180 | 220 | v220CH8 v220ZA05 | V140LA2 | V140LA5 | V140LA10A
150 | 150 | 240 | v24ocHs | v2docrie | v2aocp20 | v2docp22
150 | 200 | 240 V150LA1,2 | V150LA5 | V1SOLA10A | V150LA20A,B
175 | 225 | 270 V270ZA05 | V175LA2 V175LA10A
210 | 275 | 330 V330ZA05
230 | 300 | 360 | vaeocHs Vv230LA4 | v230LA10 | v230LA20A
250 | 330 | 390 | v3soCHs V390ZA05 |V250LA2, 4 |VA250LA10] V250LA20A | V250LA40A, B
275 | 369 | 430 | v430CH8 V430ZA05 |V275LA2, 4 | v275LA10 | v275LA20A | v275LA40A, B
300 | 405 | 470 V470ZA05 |V300LA2,4
320 | 420 | s10 V320LA20A | V320LA408
420 | 560 | 680 V680ZA0S5 V420LA10 | v420LA20A | vazoLA20B
480 | 640 | 750 V750ZA05 V480LA40A | vagoLA80B
510 | 675 | 820 V510LA40A | Vs10LAS0B
s75 | 730 | 910 V575LA40A | vs75LA80B
660 | 850 | 1050 Ves0LAS0A | veeoLA100B
750 | 970 | 1200
880 | 1150 | 1500
1000 | 1200 | 1600 V1000LAB0A | V1000LA160B
1100 | 1400 | 1800
1400 | 1750 | 2200
1700 | 2150 | 2700
2000 | 2500 | 3300
2400 | 3000 | 3900
2800 | 3500 | 4700

* Additional voltage selections are available for the MA series. ** Vm (ac) = max steady state AC voltage allowable
Vm (dc) = max steady state DC voltage allowable
Vn (dc) = varistor peak voltage measured with 1mA current applied

Features:

CH Series CP Series MA Series LA Series
Surface-Mount Varistors Connector-Pin Varistors e Axial Package ® Radial Package

o Better Performance * Provides Transient Protection * Wide Voltage Range * Line-Voltage Operation
o Higher Reliability in Connectors ® Automatic Insertion * UL Recognized

e Lower Equipment Cost e Available in 22-, 20-, and ZA Seri

® Saves on Board Height/Bulk/Weight 16-Gauge Sizes erles

* Radial Package
e | ow-Voltage Operation

[eE0s]



Transient Voltage Suppression Devices
Metal-Oxide Varistor (MOV) (Continued)

BA/BB
Voltage RA Serles PA Serles DA/DB Serles Serles CA Serles
Vm | Vm | Vn DA DB
{ac) | (dc) | (dc) RA8 RA16 RA22 20 mm 40 mm 40 mm 60 mm 32mm 40 mm 60 MM

4] 55| 82 | VS8RAS

6 8 12 | V12RA8

10 14 18 | V18RA8 V18RA16

14 18 22 | V22RA8 V22RA16

14 18 24 V24RA22

17 22 27 | V27RA8 V27RA16

20 26 33 | V33RA8 V33RA16

21 27 33

23 31 36 V36RA22

25 31 39 | V39RA8 V39RA16

30 38 47 | V47RA8 V47RA16

35 45 56 | V56RA8 V56RA16

40 56 68 | V68RA8 V68RA16

50 66 82 | V82RA8 V82RA16

60 81 | 100 | VIOORA8 | VIOORA16

75| 102 | 120 | V120RA8 | V120RA16

92| 127 | 150

95| 127 | 150 | VIS0RA8 | VIS50RA16

110 1521 180

115) 153 | 180 | VI8ORA8 | V180RA16

130} 175] 200

130| 175 | 200 | V200RA8 | V200RA16 | V200RA22 | V130PA20A,C | V131DA40 | V131DB40

V131BA60 | V131CA32 | V131CA40

140 180 | 220 | V220RA8 | V220RA16

150] 150 ] 240

150 ] 200 | 240 | V240RA8 | V240RA16 | V240RA22 | V150PA20A,C | V151DA40 | V151DB40

V151BA60 | V151CA32 | V151CA40

175| 225 | 270 | V270RA8 | V270RA16 | V270RA22

210 275] 330

230 300 | 360 | V360RA8 | V3E0RA16

250 | 330 | 390 | V3B9ORA8 | V390RA16 | V390RA22 | V250PA40A,C | V251DA40 | V251DB40

275 369 | 430 | V430RA8 | V430RA16 | V430RA22 | V275PA40A,C | V271DA40 | V271DB40

V251BA60 | V251CA32 | V251CA40 | V251CA60

V271BA60 | V271CA32 | V271CA40 | V271CA60

300] 405 | 470

320 420 s10 V320PA40A,C | v321DA40 | v321DB40 | v321BA60 | V321CA32 | v321CA40 | v321CA60
420| s60| 680 V420PA40A,C | V421DA40 | V421DB40 | V421BA60 | v421CA32 | va21CA40 | va21cA60
480| 640 | 750 V480PABOA,C | v481DA40 | vag1DB40 | vagiBA60 | vag1CA32 | vagiCAdo | vasicaeo
s510| 675 | 820 V510PAB0A,C | v511DA40 | vs11DB40 | vs11BA60 | vs11CA32 | vs11CAd0 | vs11cAeo
s575| 730 | 910 V575PA80A,C | V571DA40 | v571DB40 | vs71BA60 | vs71CA32 | vs71CA40 | vs71CA60
660 | 850 [1050 V660PA100A,C | ve61DA40 | ve61DB40 | vee1BA60 | v661CA32 | V661CA40 | VE61CAG0
750| 970 |1200 V751DA40 | v751DB40 | V751BA60 | V751CA32 | V751CA40 | V751CA60
880 | 1150 | 1500 V881BA60 V881CA60
1000 1200 | 1600
1100 1400 | 1800 V112BB60 V112CA60
1400 1750 | 2200 V142BB60 V142CA60
1700 2150 | 2700 V172BB60 V172CA60
2000 | 2500 | 3300 V202BB60 V202CA60
2400 | 3000 | 3900 V242BB60 V242CA60
2800 | 3500 | 4700 V282BB60 V282CA60
Features:
RA Series PA Series DA/DB & BA Series CA Series
e Low Height Profile * Rigid Mountdown e High-Energy Capability e Industrial Discs

e High-Temperature Capability o NEMA Creep-and-Strike ® Rigid Terminals

e Precise Seating Plane Distance ® |solated

e |n-Line Leads e Quick-Connect Terminal e Low Inductance
)

¢ UL Recognized
Strike
e UL Recognized

Improved Creep and

High Reliability Series

® 100% Prescreened

* 100% Process Conditioning
* Meets Military Specifications




Transient Voltage Suppression Devices
Metal-Oxide Varistor (MOV) (Continued)

Voltage NA Serles HA Serles
Vm Vm Vn
(ac) | (dc) | (dc) 34mm 32mm 40mm 50mm 60mm
4 5.5 8.2
6 8 12
10 14 18
14 18 22
14 18 24
17 22 27
20 26 33
21 27 33
23 31 36
25 31 39
30 38 47
35 45 56
40 56 68
50 66 82
60 81 | 100
75| 102 | 120
92 | 127 | 150
95 | 127 | 150
110 | 152 | 180
115 | 153 | 180
130 | 175 | 200
130 | 175 | 200 V131NA34 V131HA32 V131HA40
140 | 180 | 220
150 | 150 | 240 V151NA34
150 | 200 | 240 V151HA32 V151HA40
176 | 225 | 270
210 | 275 | 330
230 | 300 | 360
250 | 330 | 390 V251MA34 V251HA32 V251HA40 V251HAS0 V251HA60
275 | 369 | 430 V271NA34 V271HA32 V271HA40 V271HAS50 V271HA60
300 | 405 | 470
320 | 420 | 510 V321NA34 V321HA32 V321HA40 V321HAS50 V321HAE0
420 | 560 | 680 V421NA34 V421HA32 V421HA40 V421HAS50 V421HA60
480 | 640 | 750 V481NA34 V481HA32 V481HA40 V481HAS0 V481HA60
510 | 675 | 820 V511NA34 V511HA32 V511HA40 V511HAS0 V511HA60
575 | 730 ] 910 V571NA34 V571HA32 V571HA40 V571HAS0 V571HA60
660 | 850 | 1050 V661NA34 V661HA32 VE61HA40 VE661HA50 V661HAE0
750 | 970 | 1200 V751NA34 V751HA32 V751HA40 V751HAS0 V751HA60
880 | 1150 | 1500
1000 | 1200 | 1600
1100 | 1400 | 1800
1400 | 1750 | 2200
1700 | 2150 | 2700
2000 | 2500 | 3300
2400 | 3000 | 3900
2800 | 3500 | 4700

Features

NA Series

Square Un-Packaged
Varistors

® High Energy

e Stackable

e Solderable Electrode Finish

HA Series

® Industrial Packaging

e Available in 32, 40, 50 and
60mm Sizes

® Rigid Terminal Contacts




Transient Voltage Suppression Devices

CA Series
Device Ratings and Characteristics @
Maximum Ratings (85°C) Characteristics (25°C)
Continuous Transient Maximum
Varistor Clamping | Typical
Model Energy Peak Voltage Voltage Capaci-
Number RMS DC 10/ Current @ 1mA DC Ve @ tance
Voltage | Voltage | 1000us) | (8/20us) Test 200 Amps
' Current (8/20us)
Size Vimtac) Viniger Wim him Min. Vniger Max Ve =1 MHz
mm Volts Volts Joules Amps Volts Volts Volts Volits Picofarads

V131CA32 32 200 20000 350 4700
V131CA40 40 130 175 270 | 30000 184 = 228 345 | 10000
V151CA32 32 220 20000 410 4000
V151CA40 40 150 . 300 | 30000 i 40 268 405 8000
V251CA32 32 330 20000 680 2500
V251CA40 40 250 330 370 30000 354 390 429 650 5000
V251CA60 60 880 50000 620 10000
V271CA32 32 360 20000 750 2200
V271CA40 40 275 369 400 30000 389 430 473 730 4500
V271CA60 60 950 50000 680 9000
V321CA32 32 390 20000 850 1800
V321CA40 40 320 420 460 30000 462 510 539 830 3800
V321CA60 60 1100 50000 760 7500
V421CA32 32 400 25000 1200 1500
V421CA40 40 420 560 600 40000 610 680 748 1130 3000
V421CA60 60 1500 70000 1060 6000
V481CA32 32 450 25000 1300 1300
V481CA40 40 480 640 650 40000 670 750 825 1240 2700
V481CA60 60 1600 70000 1160 5500
V511CA32 32 500 25000 1440 1200
V511CA40 40 510 675 700 40000 735 820 910 1350 2500
V511CA60 60 1800 70000 1300 5000
V571CA32 32 550 25000 1600 1100
V571CA40 40 575 730 770 40000 805 910 1000 1480 2200
V571CA60 60 2100 70000 1420 4500
V661CA32 32 600 25000 1820 1000
V661CA40 40 660 850 800 40000 940 1050 1160 1720 2000
V661CA60 60 2300 70000 1640 4000
V751CA32 32 700 25000 2050 800
V751CA40 40 750 970 1050 40000 1080 1200 1320 2000 1800
V751CA60 60 2600 70000 1880 3500
V881CA60 60 880 1150 3200 70000 1290 1500 1650 2340 2700
V112CA60 60 1100 1400 3200 70000 1620 1800 2060 2940 2200
V142CA60 60 1400 1750 5000 70000 2020 2200 2550 3600 1800
V172CA60 60 1700 2150 6000 70000 2500 2700 3030 4300 1500
V202CA60 60 2000 2500 7500 70000 2970 3300 3630 5200 1200
V242CA60 60 2400 3000 8600 70000 3510 3900 4290 6200 1000
V282CA60 60 2800 3500 10000 70000 4230 4700 5170 7400 800

6E08




Transient Voltage Suppression Devices
CH Series

Device Ratings and Characteristics

Maximum Ratings (125°C) Characteristics (25°C)
Continuous Transient Maximum
Varistor Clamping Typical
Model Energy Peak Voltage Voltage Capaci-
Number RMS DC 10/ Current @ 1mA DC Ve @ Test tance
Voltage | Voltage | 1000us) | (8/20us) Test Current
o Current (8/20us)
Vntac) Vintaer Wim b Min. Viiger Max. Ve lp f=1 MHz
Volts Volts Joules Amps Volts Volts Volts Volts Amps [Picofarad:
V18CH8 10 14 0.80 250 14.4 18.0 216 42 5 2000
V22CHs 14 **18 *10.0 250 18.7 22.0 26.0 47 5 1600
V27CH8 17 22 1.0 250 23.0 27.0 311 57 5 1300
V33CH8 20 26 1.2 250 29.5 33.0 36.5 68 5 1100
V39CHS 25 31 1.5 250 35.0 39.0 43.0 79 5 900
V47CHS8 30 38 1.8 250 42.0 47.0 52.0 92 5 800
V56CH8 35 45 23 250 50.0 56.0 62.0 107 5 700
V68CHS8 40 56 3.0 250 61.0 68.0 75.0 127 5 600
V82CH8 50 66 4.0 500 74.0 82.0 91.0 135 10 500
V100CH8 60 81 5.0 500 90.0 100.0 110.0 165 10 400
V120CH8 75 102 6.0 500 108.0 120.0 132.0 200 10 300
V150CH8 95 127 8.0 500 135.0 150.0 165.0 250 10 250
V180CH8 115 153 10.0 500 162.0 180.0 198.0 295 10 200
V200CH8 130 175 11.0 500 184.0 200.0 228.0 340 10 180
V220CH8 140 180 12.0 500 198.0 220.0 242.0 360 10 160
V240CH8 150 200 13.0 500 212.0 240.0 268.0 395 10 150
V360CH8 230 300 20.0 500 324.0 360.0 396.0 595 10 100
V390CH8 250 330 21.0 500 354.0 390.0 429.0 650 10 90
V430CH8 275 369 23.0 500 389.0 430.0 473.0 710 10 80
NOTE: Power dissi on of transi not to 0.25 watt

*Energy rating for impulse duration of 30 milliseconds minimum to one half of peak current value.
**Also rated to withstand 24 volts for 5 minutes.




Transient Voltage Suppression Devices

CP Series

Device Ratings and Characteristics

>

s

MAXIMUM RATINGS (+1259) CHARACTERISTICS (+25°C)
CONTINUOUS TRANSIENT
MAX. CLAMPING
ENERGY | PEAK VOLTAGE
RMS DC (10/ |CURRENT] VARISTORVOLTAGE Vg @ TEST ICAPACITANCE]
VOLT. | VOLT. | 1000us) |(8/20/us) |@ 1mADC TEST CURRENT| CURRENT (8/20ps) f=1MHz

mobeL | parT [VM(AC) [VmMpc)| Wim Itm MIN. |VNDC) | MAX. Ve Ip MIN. I MAX.
NUMBER | SIZE |VOLTS | VOLTS | JOULES | AMPS |VOLTS | VOLTS | VOLTS | VOLTS AMPS | PICOFARADS
V12CP22 22B 6.0 8.0 15 250 125 16.0 19.5 34.0 10 1600 | 2750
V18CP22 22B 10.0 14.0 15 250 185 22.0 25.5 42.0 10 1600 | 2750
V39CP22 228 25.0 31.0 15 250 35.0 39.0 43.0 85.0 5 450 | 1350
V47CP22 22B 30.0 38.0 15 250 420 47.0 52.0 100.0 5 450 | 1250
V200CP22 22A 130.0 1300 24 300 184.0 | 2000 | 2280 375.0 5 150 350
V240CP22 | 22A 150.0 1500 24 300 2120 | 2400 | 268.0 430.0 5 100 | 300
V39CP20 20B 25.0 31.0 20 300 35.0 39.0 43.0 85.0 10 700 | 2000
V47CP20 208 30.0 38.0 20 300 420 47.0 52.0 100.0 10 650 | 1800
V200CP20 | 20A 130.0 1300 30 400 184.0 | 2000 | 228.0 3750 10 150 400
V240CP20 | 20A 150.0 150.0 3.0 400 2120 | 2400 268.0 430.0 10 100 350
V47CP16 16A 30.0 38.0 3.0 350 420 47.0 520 100.0 20 1000 | 2500
V200CP16 | 16A 1300 1300 5.0 500 184.0 | 2000 | 2280 375.0 20 250 | 700
V240CP16 16A 150.0 150.0 50 500 212.0 | 2400 | 268.0 430.0 20 200 | 650

DA/DB Series

Device Ratings and Characteristics

Series DA and DB Varistors are listed under UL file #£75961 as a recognized component.

Maximum Ratings (85°C) Characteristics (25°C)
Continuous Transient Maximum
Varistor Clamping Typical
Model Energy Peak Voltage Voltage Capaci-
Number RMS DC (10/ Current @1mADC Vc @ 200 Amps tance
Voltage | Voltage | 1000us) | (8/20us) Test Current
Current (8/20us)
Vmniac) Vnider Wim hm Min. Viider Max. Ve {=1MHz
DA DB Volts Volts Joules Amps Volts Volts Volts Volts Picofarads
V131DA40|V131DB40| 130 176 270 30000 184 200 228 345 10000
V151DA40|V151DB40| 150 200 300 30000 212 240 268 405 8000
V251DA40|V251DB40| 250 330 370 30000 354 390 429 650 5000
V271DA40|V271DB40| 275 369 400 30000 389 430 473 730 4500
V321DA40|V321DB40| 320 420 460 30000 462 510 539 830 3800
V421DA40|V421DB40| 420 560 600 40000 610 680 748 1130 3000
V481DA40|V481DB40| 480 640 650 40000 670 750 825 1240 2700
V511DA40|V511DB40| 510 675 700 40000 735 820 910 1350 2500
V571DA40|V571DB40| 575 730 770 40000 805 910 1000 1480 2200
V661DA40|V661DB40| 660 850 900 40000 940 1050 1160 1720 2000
V751DA40|V751DB40| 750 970 1050 40000 1080 1200 1320 2000 1800
NOTE: A ge power dissipation of transi not to d 2.0 watts.
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Transient Voltage Suppression Devices
HA Series

Device Ratings and Characteristics

Maximum Ratings (85°C) Characterigtics (25°C)
Model

Number Maximum

Continuous Transient Clamping Typical
Varistor Voltage Capacitance
Voltage Ve @
RMS
be Energy | Peak @1mADC 200 Amps
Voltage | Voltage (o/ Current Test C 8
1000us) (8/20us) ‘est Current (8/20 us)
Size Vm v"'!"l Wen bm Min. V,,(!ﬂ Max. V. =1 MHz
mm Volits Volts Joules Amps Voits Volts Volts Volts Picofarads

V131HA32 32 130 175 200 25000 184 200 228 340 4700
Vi31HA40 40 130 175 270 40000 184 200 228 330 10000
V151HA32 32 150 200 220 25000 212 240 268 395 4000
Vi51HA40 40 150 200 300 40000 212 240 268 380 8000
V251HA32 32 250 330 330 25000 354 390 429 650 2500
V251HA40 40 250 330 370 40000 354 390 429 625 5000
V271HA32 32 275 369 360 25000 389 430 473 710 2200
V271HA40 40 275 369 400 40000 389 430 473 685 4500
V321HA32 32 320 420 390 25000 462 510 539 845 1900
V321HA40 40 320 420 460 40000 462 510 539 790 3800
V421HA32 32 420 560 400 25000 610 680 748 1120 1500
V421HA40 40 420 560 600 40000 610 680 748 1100 3000
V481HA32 32 480 640 450 25000 670 750 825 1290 1300
V481HA40 40 480 640 650 40000 670 750 825 1220 2700
V511HA32 32 510 675 500 25000 735 820 902 1355 1200
V511HA40 40 510 675 700 40000 735 820 902 1300 2500
V571HA32 32 5§75 730 550 25000 805 910 1000 1570 1100
V571HA40 40 575 730 770 40000 805 910 1000 1500 2200
V661HA32 32 660 850 600 25000 940 1050 1160 1820 1000
V661HA40 40 660 850 900 40000 940 1050 1160 1720 2000
V751HA32 32 750 970 700 25000 1080 1200 1320 2050 800
V751HA40 40 750 970 1050 40000 1080 1200 1320 2000 1800




Transient Voltage Suppression Devices
LA Series

Device Ratings and Characteristics

Series LA Varistors are listed under UL file #E75961 and E56529 as a recognized component.
V130RMS to V320RMS CSA approved File Number LR91788.

Maximum Ratings (85°C) Characteristics (25°C)
Continuous Transient Maximum
Varistor Clamping Typical
Model Model | Device Energy Peak Voltage Voltage Capaci-
Number | Size |Marking| RMS DC (10/ Current @ 1mA DC Vc @ Test tance
Disc Voltage | Voltage | 1000us) | (8/20us) Test Current
Dia. Current (8/20us)
(mm) Voo | Voaor | Wim [ Min. | Ve | Max. | Vo | 1o |1=1MHz
Volits Volts Joules Amps Volts Volts Volts | Volts | Amps [Picofarads
V130LA1 7 {1301 130 175 1 1200 184 200 255 390 10 180
V130LA2 7 11302 130 175 " 1200 184 200 228 340 10 180
V130LAS 10 1305 130 175 20 2500 184 200 228 340 25 450
V130LA10A| 14 [|130L10 130 175 38 4500 184 200 228 340 50 1000
V130LA20A| 20 |130L20 130 175 70 6500 184 200 228 340 | 100 1900
V130LA20B| 20 |130L20B 130 175 70 6500 184 200 220 325 | 100 1900
V140LA2 7 [1402 140 180 12 1200 198 220 242 360 10 160
V140LAS5 10 (1405 140 180 22 2500 198 220 242 360 25 400
V140LA10A| 14 |140L10 140 180 42 4500 198 220 242 360 50 900
V150LA1 7 |[1501 150 200 13 1200 212 240 284 430 10 150
V150LA2 7 [1502 150 200 13 1200 212 240 268 395 10 150
V150LAS 10 |1505 150 200 25 2500 212 240 268 395 25 360
VI50LA10A | 14 |150L10 150 200 45 4500 212 240 268 395 50 800
VI50LA20A | 20 |150L20 150 200 80 6500 212 240 268 395 | 100 1600
V150LA20B | 20 |150L20B 150 200 80 6500 212 240 243 360 | 100 1600
V175LA2 7 {1752 175 225 15 1200 247 270 303 455 10 130
V175LAS 10 |1755 175 225 30 2500 247 270 303 455 25 350
V175LA10A 14 [175L10 175 225 55 4500 247 270 303 455 50 700
V230LA4 7 |2304 230 300 20 1200 324 360 396 595 10 100
V230LA10 10 [230L 230 300 35 2500 324 360 396 595 25 250
V230LA20A| 14 [230L20 230 300 70 4500 324 360 396 595 50 550
V250LA2 7 12502 250 330 21 1200 354 390 473 730 10 90
V250LA4 7 |2504 250 330 21 1200 354 390 429 650 10 90
V250LA10 10 |250L 250 330 40 2500 354 390 429 650 25 220
V250LA20A| 14 |250L20 250 330 72 4500 354 390 429 650 50 500
V250LA40A| 20 |250L40 250 330 130 6500 354 390 429 650 | 100 1000
V250LA40B| 20 |250L40B 250 330 130 6500 354 390 413 620 [ 100 1000
V275LA2 7 |2752 275 369 23 1200 389 430 515 775 10 80
V275LA4 7 |2754 275 369 23 1200 389 430 473 710 10 80
V275LA10 10 |275L 275 369 45 2500 389 430 473 710 25 200
V275LA20A| 14 |275L20 275 369 75 4500 389 430 473 710 50 450
V275LA40A | 20 |275L40 275 369 140 6500 389 430 473 710 | 100 900
V275LA40B | 20 |275L40B 275 369 140 6500 389 430 453 680 | 100 900
V300LA2 7 13002 300 405 25 1200 420 470 565 870 10 70
V300LA4 7 |3004 300 405 25 1200 420 470 517 775 10 70
V320LA20A | 14 |320L20 320 420 90 4500 462 510 565 850 50 380
V320LA40B| 20 |320L40 320 420 160 6500 462 510 540 810 | 100 750
V420LA10 10 [420L 420 560 45 2500 610 680 748 1120 25 140
V420LA20A| 14 |420L20 420 560 90 4500 610 680 748 1120 50 300
V420LA40B| 20 |420L40 420 560 160 6500 610 680 720 1060 | 100 600
V480LA40A | 14 |480L40 480 640 105 4500 670 750 825 1240 50 270
V480LAB0OB| 20 |480L80 480 640 180 6500 670 750 790 1160 | 100 550
V510LA40A | 14 [510L40 510 675 110 4500 735 820 910 1350 50 250
V510LA80B| 20 |510L80 510 675 190 6500 735 820 860 1280 | 100 500
VS75LA40A | 14 |575L40 575 730 120 4500 805 910 1000 1500 50 220
V575LA80B| 20 |575L80 575 730 220 6500 805 910 960 1410 | 100 450
V660LAS0A | 14 |660L50 660 850 140 4500 940 1050 1210 1820 50 200
V660LA100B| 20 |660L100 660 850 250 6500 940 1050 1100 1650 | 100 400
V1000LAB0OA| 14 [1000L80| 1000 1200 220 4500 1425 1600 1800 2700 50 130
V1000LA160B| 20 |1000L160| 1000 1200 360 6500 1425 1600 1600 2420 | 100 250

NOTE: Average power dissipation of transients not to exceed 0.25, 0.4, 0.6, 1 watt for model sizes 7, 10, 14, and 20 mm respectively.



Transient Voltage Suppression Devices

MA Series

Device Ratings and Characteristics /

Maximum Ratings (85°C) Characteristics (25°C)
Continuous Transient Maximum
Varistor Clamping Typical
Model Device Energy Peak Voltage Voltage Capacl-
Number | Marking| RMS DC 10/ Current @ 1mA DC @ |, Value tance
Voltage | Voltage | 1000us) | (8/20us) Test Current
Current (8/20us)
Vintac) Vmidor Wim hm Min. Vnuder Max. 1,=2.0A =1 MHz
Volts Volts Joules Amps Volits Volts Volts Volts Picofarads
V1SMA1A 18A 9 13 0.06 40 14 18 23 49 550
ViSMA1B 188 10 14 0.07 40 15 18 21 44 550
V1SMA1S 18S 10 14 0.06 40 15 18 21 49 550
V22MA1A 22A 10 15 0.09 40 16 22 28 55 410
V22MA1B 228 14 18 0.10 40 19 22 26 51 410
V22MA1S 228 14 18 0.09 40 19 22 26 55 410
V2TMA1A 27A 13 19 0.10 40 21 27 34 67 370
V27MA1B 278 17 22 0.11 40 24 27 31 59 370
V27TMA1S 278 17 22 0.10 40 24 27 31 67 370
V33MA1A 33A 18 23 0.13 40 26 33 40 73 300
V33MA1B 338 20 26 0.15 40 29.5 33 36.5 67 300
V33MA1S 338 20 26 0.14 40 295 33 36.5 73 300
V39MA2A 39A 22 28 0.16 40 31 39 47 86 250
V39MA2B 398 25 31 0.18 40 35 39 43 79 250
V3ISMA2S 39S 25 31 0.17 40 35 39 43 86 250
VATMA2A 47A 27 34 0.19 40 37 47 57 99 210
VATMA2B 478 30 38 0.21 40 42 47 52 90 210
VATMA2S 47S 30 38 0.19 40 42 47 52 99 210
V56MA2A 56A 32 40 0.23 40 44 56 68 17 180
V56MA2B 568 35 45 0.25 40 50 56 62 108 180
V56MA2S 56S 35 45 0.23 40 50 56 62 17 180
V6BMA3A 68A 38 48 0.26 40 54 68 82 138 150
V68MA3B 688 40 56 0.30 40 61 68 75 150 150
V6BMA3S 68S 40 56 0.27 40 61 68 75 138 150
V82MA3A 82A 45 60 0.33 40 65 82 99 163 120
V82MA3B 82B 50 66 0.37 40 73 82 91 150 120
V82MA3S 828 50 66 0.34 40 73 82 91 163 120
V100MA4A 100 57 72 0.40 40 80 100 120 200 100
V100MA4B 101 60 81 0.45 40 90 100 110 185 100
V100MA4S 102 60 81 0.42 40 90 100 110 200 100
V120MA1A 120 72 97 0.40 100 102 120 138 220 40
V120MA2B 121 75 101 0.50 100 108 120 132 205 40
V120MA2S 122 75 101 0.46 100 108 120 132 220 40
VISOMA1A 150 88 121 0.50 100 127 150 173 255 32
V150MA2B 151 92 127 0.60 100 135 150 165 240 32
V180MATA 180 105 144 0.60 100 153 180 207 310 27
V180MA3B 181 110 152 0.70 100 162 180 198 290 27
V220MA2A 220 132 181 0.80 100 187 220 253 380 21
V220MA4B 221 138 191 0.90 100 198 220 242 360 21
V270MA2A 270 163 224 0.90 100 229 270 311 460 17
V270MA4B 271 171 235 1.00 100 243 270 297 440 17
V330MA2A 330 188 257 1.00 100 280 330 380 570 14
V330MASB 331 200 274 1.10 100 297 330 363 540 14
V330MA3A 390 234 322 1.20 100 331 390 449 670 12
V330MAGB 391 242 334 1.30 100 351 390 429 640 12
VA30MA3A 430 253 349 1.50 100 365 430 495 740 1
V430MA7B 431 264 365 1.70 100 387 430 473 700 1
NOTE: A ge power dissi| of t i notto d 200 milliwatts.
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Transient Voltage Suppression Devices
NA Series

Device Ratings and Characteristics

MAXIMUM RATINGS (+85°C) CHARACTERISTICS (+259C)
MAXIMUM
CONTINUOUS TRANSIENT CLAMPING
VARISTOR VOLTAGE
ENERGY PEAK VOLTAGE Ve @ TYPICAL
RMS DC (10/ CURRENT @ 1mADC 200A CAPACI-
VOLTAGE | VOLTAGE | 1000us | (8/20us) TEST CURRENT (8/20ps) TANCE
Vm(ac) Vm(dc) Wim Itm MIN | VN(dc) | MAX Ve f=1MHz
MODEL SIZE
NUMBER mm v v J A A" v v v pF
V131NA34 34 130 175 270 40,000 184 200 228 345 10000
V151NA34 34 150 200 300 40,000 212 240 268 405 8000
V251NA34 34 250 330 370 40,000 354 390 429 650 5000
V271NA34 34 275 369 400 40,000 389 430 473 730 4500
V321NA34 34 320 420 460 40,000 462 510 539 830 3800
V421NA34 34 420 560 600 40,000 610 680 748 1130 3000
V481NA34 34 480 640 650 40,000 670 750 825 1240 2700
V511NA34 34 510 675 700 40,000 735 820 910 1350 2500
V571NA34 34 575 730 770 40,000 805 910 1000 1480 2200
V661NA34 34 660 850 900 40,000 940 1050 1160 1720 2000
V751NA34 34 750 970 1050 40,000 1080 1200 1320 2000 1800
NOTE: Average power dissipation of t ients not to exceed 2W




Transient Voltage Suppression Devices
PA Series

Device Ratings and Characteristics

Series PA Varistors are listed under UL file #E75961 as a UL recognized component. CSA approved File Number LR91788.

Maximum Ratings (85°C) Characteristics (25°C)
Continuous Transient Maximum
Varistor Clamping Typical
Model Energy Peak Voltage Voitage Capacl-
Number RMS DC 10/ Current @ 1mA DC Vc @ Test tance
& Voltage | Voltage | 1000us) | (8/20us) Test Current
Device Current (8/20us)
Marking Voo | Veiwor | Wim e Min. | Vieo | Max. Ve b |1=1MHz
Volts Volts Joules Amps Volts Volts Volts Volts Amps |Picofarads
V130PA20A 130 176 70 6500 184 200 243 360 100 1900
V130PA20C 130 175 70 6500 184 200 220 325 100 1900
V150PA20A 150 200 80 6500 212 240 284 420 100 1600
V150PA20C 150 200 80 6500 212 240 243 360 100 1600
V250PA40A 250 330 130 6500 354 390 453 675 100 1000
V250PA40C 250 330 130 6500 354 390 413 620 100 1000
V275PA40A 275 369 140 6500 389 430 494 740 100 900
V275PA40C 275 369 140 6500 389 430 453 680 100 900
V320PA40A 320 420 160 6500 462 510 565 850 100 750
V320PA40C 320 420 160 6500 462 510 540 800 100 750
V420PA40A 420 560 160 6500 610 680 790 1160 100 600
V420PA40C 420 560 160 6500 610 680 690 1050 100 600
V480PABOA 480 640 180 6500 670 750 860 1280 100 550
V480PAB0C 480 640 180 6500 670 750 790 1160 100 550
V510PAB0A 510 675 190 6500 735 820 963 1410 100 500
V510PA80C 510 675 190 6500 735 820 860 1280 100 500
V575PA80A 575 730 220 6500 805 910 1050 1560 100 450
V575PA80C 575 730 220 6500 805 910 960 1410 100 450
V660PA100A 660 850 250 6500 940 1050 1210 1820 100 400
V660PA100C 660 850 250 6500 940 1050 1100 1650 100 400

NOTE: Average power dissipation of transients not to exceed 1 watt.




Transient Voltage Suppression Devices

RA Series

RAS8 Device Ratings and Characteristics ﬁ @ @

Series RA8 Varistors of 130 VRMS or greater are listed under UL File No. E56529 as a recognized p t. CSA app! d File Number LR91788.
Maximum Ratings (125°C) Characteristics (25°C)
Continuous Transient Maximum
Varistor Clamping Typical
Model Device Energy Peak Voltage Voltage Capaci-
Number | Marking RMS DC (10/ Current @ 1mA DC Vc @ Test tance
Voltage | Voltage | 1000us) | (8/20us) Test Current
Current (8/20us)
Vintac) Vintger Wim hm Min. Vider Max. Ve 1o =1 MHz
Volts Volts Joules Amps Volts Voits Volts Volts Amps |Picofarads
V8RAS8 8R 4 5.5 0.4 100 6 8.2 11.2 22 5 3000
V12RA8 12R 6 8 0.6 250 9 12 16 34 5 2500
V1i8RA8 18R 10 14 0.8 250 14.4 18 216 42 5 2000
V22RA8 22R 14 18% 10* 250 18.7 22 26 47 5 1600
V27RA8 27R 17 22 1.0 250 23 27 31.1 57 5 1300
V33RA8 33R 20 26 1.2 250 29.5 33 36.5 68 5 1100
V39RA8 39R 25 31 1.5 250 35 39 43 79 5 900
VA47RAS8 47R 30 38 1.8 250 42 47 52 92 5 800
V56RA8 56R 35 45 23 250 50 56 62 107 5 700
V68RAS 68R 40 56 3.0 250 61 68 75 127 5 600
V82RAS8 82R 50 66 4.0 1200 74 82 91 135 10 500
V100RA8 100R 60 81 5.0 1200 90 100 110 165 10 400
V120RA8 120R 75 102 6.0 1200 108 120 132 205 10 300
V150RA8 150R 95 127 8.0 1200 135 150 165 250 10 250
V180RA8 180R 116 153 10.0 1200 162 180 198 295 10 200
V200RA8 200R 130 175 11.0 1200 184 200 228 340 10 180
V220RA8 220R 140 180 12.0 1200 198 220 242 360 10 160
V240RA8 240R 150 200 13.0 1200 212 240 268 395 10 150
V270RA8 270R 175 225 15.0 1200 247 270 303 455 10 130
V360RA8 360R 230 300 20.0 1200 324 360 396 595 10 100
V390RA8 390R 250 330 21.0 1200 354 390 429 650 10 90
V430RA8 430R 275 369 23.0 1200 389 430 473 710 10 80
NOTE: A ge power dissip of i not to d 0.25 watt for RA8 Series.

‘Energy ratings for impulse duration of 30 milliseconds minimum to one half of peak current value
}Also rated to withstand 24V for 5 minutes.

[6E16]
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Transient Voltage Suppression Devices
RA Series (Continued)

RA16 Device Ratings and Characteristics

Series RA16 and RA22 Varistors of 130 VRMS or greater are listed urder UL File No. E56529 as a recognized component.
CSA approved File Number LR91788.

Maximum Ratings (125°C) Characteristics (25°C)
Continuous Transient Maximum
Varistor Clamping Typical
Model Device Energy Peak Voltage Voltage Capaci-
Number | Marking RMS DC (10/ Current @ 1mA DC Ve @ Test tance
Voltage | Voltage | 1000us) | (8/20us) Test Current
Current (8/20us)
Vimtac) Vinigor Wim him Min. Vior Max. Ve Ip =1 MHz
Volts Voits Joules Amps Volts Volts Volts Volts Amps |Picofarad:
V18RA16 18R16 10 14 35 1000 14.4 18 216 39 10 11000
V22RA16 22R16 14 18% 50° 1000 18.7 22 26 43 10 9000
V27RA16 27R16 17 22 5.0 1000 23 27 311 53 10 7000
V33RA16 33R16 20 26 6.0 1000 29.5 33 36.5 64 10 6000
V39RA16 39R16 25 31 7.2 1000 35 39 43 76 10 5000
V47RA16 47R16 30 38 8.8 1000 42 47 52 89 10 4500
V56RA16 56R16 35 45 10.0 1000 50 56 62 103 10 3900
V68RA16 68R16 40 56 13.0 1000 61 68 75 123 10 3300
V82RA16 82R16 50 66 15.0 4500 |, 74 82 90 145 50 2500
V100RA16 | 100R16 60 81 20.0 4500 90 100 110 175 50 2000
V120RA16 | 120R16 75 102 22.0 4500 108 120 132 205 50 1700
V150RA16 | 150R16 95 127 30.0 4500 135 150 165 255 50 1400
V180RA16 | 180R16 115 153 35.0 4500 162 180 198 300 50 1100
V200RA16 | 200R16 130 175 38.0 4500 184 200 228 340 50 1000
V220RA16 | 220R16 140 180 42.0 4500 198 220 242 360 50 900
V240RA16 | 240R16 150 200 45.0 4500 212 240 268 395 50 800
V270RA16 | 270R16 175 225 55.0 4500 247 270 303 455 50 700
V360RA16 | 360R16 230 300 70.0 4500 324 360 396 595 50 550
V390RA16 | 390R16 250 330 72.0 4500 354 390 429 650 50 500
V430RA16 | 430R16 275 369 75.0 4500 389 430 473 710 50 450
RA22 Device Ratings and Characteristics
V24RA22 24R22 14 18% 100.0* 2000 19.2 24t 26 43 20 18000
V36RA22 36R22 23 31 160.0* 2000 32 36+ 40 63 20 12000
V200RA22 | 200R22 130 175 70.0 6500 184 200 228 340 100 1900
V240RA22 | 240R22 150 200 80.0 6500 212 240 268 395 100 1600
V270RA22 | 270R22 175 225 90.0 6500 247 270 303 455 100 1400
V390RA22 | 390R22 250 330 130.0 6500 354 390 429 650 100 1000
VA430RA22 | 430R22 275 369 140.0 6500 389 430 473 710 100 900
NOTE: Average power dissipation of transi notto d 0.60 wattfor RA16 Series, or 1 0 wattfor RA22 Series.

*Energy rating for impulse duration of 30 milliseconds minimum to one half of peak current value
}Also rated to withstand 24V for 5 minutes.
110mA DC Test Current.



Transient Voltage Suppression Devices

ZA Series
Device Ratings and Characteristics /
Maximum Ratings (85°C) Characteristics (25°C)
Continuous Transient Maximum
Varistor Clamping Typlcal
Model Model | Device Energy Peak Voltage Voltage Capaci-
Number Size |Marking| RMS DC (10/ Current @ 1imA DC Vc @ Test tance
Disc Voltage | Voitage | 1000us) | (8/20us) Test Current
Dia. Current (8/20us)
(mm) Votasr | Veigor | Wem em Min. | Veeo | Max. | Vo | 1 |1=1MHz
Volts Volts Joules Amps Volts Volts Voits | Volts | Amps |Picotarad
V8ZA05 5 |Zo8 4 55 0.1 50 6.0 8.2 11.0 30 2 1400
V8ZA1 7 |08z1 4 55 04 100 6.0 8.2 11.0 22 5 3000
V8ZA2 10 0822 4 55 0.8 250 6.0 8.2 11.0 20 5 7500
V12ZA05 5 |[Z12 6 8 0.14 100 9.0 12 16.0 37 2 1200
V12ZA1 7 |12z1 6 8 0.6 250 9.0 12 16.0 34 5 2500
V12ZA2 10 [12Z2 6 8 1.2 250 9.0 12 16.0 30 5 6000
V18ZA05 5 |zZ18 10 14 0.17 100 144 18 21.6 44 2 1000
V18ZA1 7 |18Z1 10 14 0.8 250 14.4 18 21.6 42 5 2000
V18ZA2 10 [18zZ2 10 14 15 500 144 18 216 39 5 5000
V18ZA3 14 1823 10 14 35 1000 14.4 18 21.6 39 10 11000
V18ZA40 20 |18z40 10 14 80.0" 2000 144 18t 21.6 37 20 22000
V22ZA05 5 |z22 14 18% 0.2 100 18.7 22 26.0 51 2 800
V22ZA1 7 {2221 14 18% 0.9 250 18.7 - 22 26.0 47 5 1600
V22ZA2 10 |22z2 14 18% 20 500 18.7 22 26.0 43 5 4000
V22ZA3 14 (2223 14 18% 4.0 1000 18.7 22 26.0 43 10 9000
V24ZA50 20 |24z50 14 18% 100.0* 2000 19.2 241 26.0 43 20 18000
V27ZA05 5 |[zZ27 17 22 0.25 100 23.0 27 311 59 2 600
V27ZA1 7 (2121 17 22 1.0 250 23.0 27 31.1 57 5 1300
V27ZA2 10 |2722 17 22 25 500 23.0 27 31.1 53 5 3000
V27ZA4 14 (2774 17 22 5.0 1000 23.0 27 31.1 53 10 7000
V27ZA60 20 |27Z60 17 22 120.0* 2000 23.0 27t 31.1 50 20 15000
V33ZA05 5 |Z33 20 26 0.3 100 29.5 33 38.0 67 2 500
V33ZA1 7 (3321 20 26 1.2 250 295 33 36.5 68 5 1100
V33zZA2 10 |3322 20 26 3.0 500 29.5 33 36.5 64 5 2700
V33ZA5 14 (3325 20 26 6.0 1000 295 33 36.5 64 10 6000
V33ZA70 20 133270 21 27 150.0* 2000 29.5 33t 36.5 58 20 13000
V36ZA80 20 |36280 23 31 160.0* 2000 32.0 361 40.0 63 20 12000
V39ZA05 5 |Z39 25 31 0.35 100 35.0 39 46.0 79 2 440
V39ZA1 7 [39z21 25 31 15 250 35.0 39 43.0 79 5 900
V39ZA3 10 [39zZ3 25 31 35 500 35.0 39 43.0 76 5 2200
V39ZA6 14 3926 25 31 7.2 1000 35.0 39 43.0 76 10 5000

NOTE: Average power dissipation of transients not to exceed 0.2, 0.25, 0.4, 0.6, 1 watt for model sizes 5, 7, 10, 14, and 20 mm
respectively.

*Energy rating for impulse duration of 30 milliseconds minimum to one half of peak current value.

110 mA dc test current.

}Also rated to withstand 24 V for 5 minutes.



Transient Voltage Suppression Devices
ZA Series (Continued)

Device Ratings and Characteristics

Maximum Ratings (85°C) Characteristics (25°C)
Continuous Transient Maximum
Varistor Voltage Clamping
Model Energy | Peak @1imADC Voltage Typical
Model Size |Device RMS DC (10/ |Current Test Current Vc @ Test Current Capacit
Number | Disc [Marking | Voltage |Voltage |1000us) (dlzo;n) (8/20us)
Dia. AL Ve Wim bim Min. Vnide Max. Ve Ie =1 MHz
(mm) Volts Voits | Joules | Amps Volts Volts Volts Volts Amps | Picofarads
VA47ZA05 5 |z47 30 38 0.4 100 42 47 55 90 2 400
V47ZA1 7 14721 30 38 18 250 42 47 52 92 5 800
VA4TZA3 10 |47Z3 30 38 45 500 42 47 52 89 5 2000
VATZAT 14 |47Z7 30 38 8.8 1000 42 47 52 89 10 4500
VS6ZA05 5 |Z56 35 45 05 100 50 56 66 108 2 360
V56ZA2 7 |56Z2 35 45 23 250 50 56 62 107 5 700
V56ZA3 10 |56Z3 35 45 55 500 50 56 62 103 5 1800
V56ZA8 14 15628 35 45 100 1000 50 56 62 103 10 3900
V68ZA05 5 |zZ68 40 56 06 100 61 68 80 127 2 300
VE8ZA2 7 |68Z2 40 56 3.0 250 61 68 75 127 5 600
V68ZA3 10 |68Z3 40 56 6.5 500 61 68 75 123 5 1500
V68ZA10 14 |68Z10 40 56 13.0 1000 61 68 75 123 10 3300
V82ZA05 5 |z82 50 66 2.0 400 73 82 97 135 5 240
V82ZA2 7 |82z2 50 66 4.0 1200 73 82 91 135 10 500
V82ZA4 10 [82z4 50 66 8.0 2500 73 82 91 135 25 1100
V82ZA12 14 |82Z12 50 66 15.0 4500 73 82 91 145 50 2500
V100ZA05 5 |Z100 60 81 25 400 90 100 117 165 5 180
V100ZA3 7 |100Z 60 81 5.0 1200 90 100 110 165 10 400
V100ZA4 10 |100Z4 60 81 10.0 2500 90 100 110 165 25 900
V100ZA15 14 |100Z15 60 81 20.0 4500 90 100 110 175 50 2000
V120ZA05 5 |Z120 75 102 3.0 400 108 120 138 205 5 140
V120ZA1 7 |120zZ 75 102 6.0 1200 108 120 132 205 10 300
V120ZA4 10 |12024 75 102 12.0 2500 108 120 132 200 25 750
V120ZA6 14 |120Z6 75 102 220 4500 108 120 132 210 50 1700
V150ZA05 5 |Z150 92 127 4.0 400 135 150 173 250 5 120
V150ZA1 7 |Z051 95 127 8.0 1200 135 150 165 250 10 250
V150ZA4 10 |150Z4 95 127 15.0 2500 135 150 165 250 25 600
V150ZA8 14 |150Z8 95 127 300 4500 135 150 165 255 50 1400
V180ZA05 5 |Z180 110 153 5.0 400 162 180 207 295 5 100
V180ZA1 7 |180zZ 115 153 100 1200 162 180 198 295 10 200
V180ZAS 10 |18025 15 153 18.0 2500 162 180 198 300 25 500
V180ZA10 14 |180Z10 115 153 35.0 4500 162 180 198 300 50 1100
V220ZA05 5 |Z220 140 180 6.0 400 198 220 253 360 5 90
V270ZA05 5 |Z270 175 225 7.5 400 243 270 an 440 5 70
V330ZA05 5 |Z330 210 275 9.0 400 297 330 380 540 5 60
V390ZA05 5 |Z39% 250 330 100 400 351 390 449 640 5 50
V430ZA0S 5 |Z430 275 369 110 400 387 430 495 700 5 45
V470ZA05 5 |Z470 300 385 120 400 420 470 517 775 5 35
V680ZA05 5 |Z680 420 560 140 400 610 680 748 1120 5 32
V750ZA05 5 |2Z750 460 615 170 400 675 750 825 1240 5 30

NOTE:Average power dissipation of transients not to exceed 0.2, 0.25, 0.4, 0.6, 1 watt for model sizes 5, 7, 10, 14, and 20 mm
respectively.
Higher voltages available—contact Harris Semiconductor Power Marketing.
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High Reliability Products

Harris Semiconductor products are designed to meet the needs of military and
aerospace users. Harris provides high reliability semiconductors that are fully compliant
with the following standards:

Integrated Circuits

MIL-STD-883 Standard military integrated circuits

- High reliability products that are processed to Harris data sheet requirements

- MIL-STD-883 class B compliant process flows: /3A, /883 suffixes

- MIL-STD-883 class S compliant process flows: /MS suffix and per customer drawing
- MIL-STD-883 class B non-compliant process flows: /3, -8 suffixes, /3W suffixes

- MIL-STD-883 class S non-compliant process flows: /1RZ, -Q, /1

- Process flowsResting altered to customer specification

SMD/DESC Integrated circuits

- All specifications issued and controlled by DESC
- Fully compliant to requirements of MIL-STD-883 class B

JAN MIL-M-38510 Integrated circuits
- Fully compliant to requirements of MIL-M-38510 and MIL-STD-883
- JAN qualified parts list (QPL) maintained by DESC
- All specification changes must be approved by DESC
- Fabricated, assembled, and processed completely within the United States

MIL-S-19500 - Discretes

- Specification for JAN type discrete semiconductor devices (ie: transistors, diodes, etc)
- Qualified parts list (QPL-19500) maintained by DESC




High Reliability

Ordering Information

CA3000 LINEAR SERIES NOMENCLATURE GUIDE

CA3130 T /3

PART NUMBER

CAxXxxx RELIABILITY S( LEVEL

HR3Nxxx 1 —MODIFIED CLASS S

3 —MODIFIED CLASS B

3W  —MODIFIED CLASS B
WITHOUT HIGH & LOW
TEMPERATURE DC

PACKAGE DESIGNATOR

—DUAL-IN-LINE METAL-
SEAL CERAMIC
—DUAL-IN-LINE FRIT-SEAL CERAMIC
—T0O-5 METAL CAN
—DIL FORMED TO-5
—LEADLESS CHIP CARRIER

o

“p-T

1—Slash 1 ( 1) device options are available as follows upon special request
SEM PIND testing Condition A visual and Conformance B C & D tests

2—Dual Gate FETS are in TO-72 packages
3—CA3089F 15 screened to commercial limits only

ADVANCED CMOS LOGIC NOMENCLATURE GUIDE

CDS4 ACO0F 3 A
—J [ "

I 1
PART NUMBER | SCREENING LEVEL |
AC_ = CMOS COMPATIBLE [ sa-ciasss
ACT = TTL COMPATIBLE
PACKAGE DESIGNATOR

F = DUAL-IN-LINE
CERAMIC (CERDIP)

NOTE 1 — 3A devices are cuai marked with the DESC or Standard Miary Drawing

HIGH-SPEED CMOS/SOS LOGIC

NOMENCLATURE GUIDE
HCS 00 K MS R
s T
I 1
PART NUMBER HARDNESS
CMOS COMPATIBLE ASSURANCE LEVEL
HCTS = TTL COMPATIBLE R - 10°rads Si
H = 108 rads Si
i
PACKAGE DESIGNATOR ]
RELIABILITY
= FLATPACK
D - DUALINUINE SCREENING LEVEL
METAL-SEAL CERAMIC | | MS = CLASS S
CONDITION A
PRE-CAP & SEM
INSPECTION

NOTE 1 — The CDS54 prefx 's dropped for Ciass S HCS HUTS device types
NOTE 2 — Bolnthe K and D packages have goid plated lead finish (38510 lead
tmsh C )

CDM, CDP, CMM, GP CMOS LSI
NOMENCLATURE GUIDES

CDM6264 A C D /3
— T T

“H" SERIES NOMENCLATURE GUIDE
Harns products are designated by " Harrns Product
Code These products will always begin with the letter
H' and specific device numbers are isolated by
hyphens An example product code i1s shown below
When ordering, please refer to products by the full code
identification

H A 12400 883
PREFIX ————T [T
H (Harns) TEMPERATURE/GRADE
-6 100° + 25 C Probe
(Dice Only)
FAMILY 8 -55'Clo+125C
CA énal]?ng nication: Harns Class B
b D:g);nal unications Equivalent Devices
F Filters for Use in Military and
Flight Systems
I Interface 'nt Sy .
-Q -55°Cto+125°C
v m?TOVYH h Volt; Harns Class C
alog High Voltage Equivalent Devices
PACKAGE for Use in Spacecraft
1- Ceramic Dual-In-Line (DIP) or High Rel
1B Ceramic Sidebrazed DIP Applications
2- Metal Can 883 Full Comphance to
4- Ceramic Leadless Chip Mil-Std-883
Carriers (LCC) -BXXXX Altered to Customer
5- Ceramic Substrate Requirements
6- Shmiine DIP B Spec Number i1s
7- Ceramic Mini-DIP Uniquely Assigned to
0- Chip Form Specific Customer
Requirements
PART NUMBER RH Radiation-Hardened

—— 1
PART NUMBER PRODUCT
REVISION ASSURANCE LEVEL
CDP 18XX
CDM XXXX A= 1st 3 - MODIFIED
CMM XXXX B - 2ndelc CLASS B
GP XXX IRZ- MODIFIED
CLASS S
RAD-HARD 105
__ VOLTAGE
C = 5-VOLT DEVICE 1
NON-C - 10-VOLT DEVICE PACKAGE DESIGNATOR

D = DUAL-IN-LINE

J = LEADLESS CHIP
CARRIER

K = FLATPACK




High Reliability

Ordering Information

JAN 38510 NOMENCLATURE GUIDE

JM38510 / 051 51 SCE

E.scmosmlcT B [
2000V IDENTIFIER
GENERAL | LEAD FINISH

SPECIFICATION A = SOLDER
C = GOLD

RADIATION IDENTIFIER
= NO RADIATION TESTING

1
PACKAGE OUTLINE

M.D. R,
PER MIL M-38510

DETAIL
SPECIFICATIONS

SPECIFIC
DEVICE

—
DEVICE CLASS

S = CLASS §
B - CLASS B

CD4000 LOGIC STANDARD
NOMENCLATURE GUIDE

CD4000 B F S R

me NUMBER
PART NUMI R
CD4000 &“
T S = CLASSS
SERIES B - CLASSB |
- B - CLASSB
| B
[ PACKAGE DI TOR | H
'K = FLATPACK ; NCE LEVEL |
| Q = FLATPACK (MIL-M-38510 R - 10°rads S
| DESIGNATOR N OR T) || H - 10°rads S
F = DUALIN-LINE (MIL-M-38510 —

‘ DESIGNATOR C OR E ) |

CD4000 MIL-STD-883 NOMENCLATURE GUIDE

CD4000B D MSH
J' WHEN USED INDICATES
RADIATION LEVELS
RELIABILITY
SCREENING LEVEL
MS = CLASS S
PACKAGE DESIGNATOR CONDITION A
D = DUAL-IN-LINE PRECAP VISUAL
METAL-SEAL CERAMIC + SEM
Q = FLAT PACK INSPECTION
(38510 OUTLINE) 3A - CLASSB
K = FLAT PACK (NON 38510) 3 = CLASSB,
F = DUAL-IN-LINE MODIFIED
FRIT-SEAL CERAMIC
J = LEADLESS-CHIP-
CARRIER CERAMIC HARDNESS
ASSURANCE LEVEL
R = 10%rads S
H = 10%rads S

D Package has & sokder-cwpped lead hnigh (38510 Lead Finsh A )
K Package has a soider-chpped lesd hrush (38510 Lead Finsh A )
Q Packsge has 8 goid-piaied lead hrush (38510 Lead Fivsh C )
F Package has a soider-cpped tin plate (38510 Lead Fiish A )

~ MS devices $10-883C. Paragraph 12 1 when the optional
Growp B roup pertor
~ 13Aand Rad-

- 73A 15 full comphance with Mil-Sid-883C, Paragraph 1 21
= 13 are non-complant 10 Mi-S19-883, Class B and are avaiabie as special orders only

80CXX FAMILY NOMENCLATURE GUIDE

M D 80C86 — 2 /883

TEuPsnArunE TEMPERATURE/
GRADE

M 55°C to +125°C 883 Fully Comphant

PACKAGE to MIL-STD-883

D Ceramic DIP

P IGNATI
R Leadless Chip Carner 3.5533253: oN
(LCC) MHz
G Pin Gnd Array Blank 5 MHz
PART F
80CXXX CMOS Microprocessor 5 5MHz

82CXXX CMOS Perpherals Blank 8 MHz

SMD/DESC NOMENCLATURE GUIDE

5962-8XXXX 0X X X

SMD ID Number. T Lead Finish

(Does Not Change and A = Solder Dip

1s Not Used for DESC C = Gold Leads

Orawings Package Outline
(See Individual SMD/

Rad-Hard Identifier DESC Drawing)

(It Required)

- M, D, R, H Per Device Type

MIL-M-38510 (Para 121 of SMD/

DESC and SMD DESC Drawing)

Drawing Number




High Reliability

Ordering Information

CDS54HC/HCT NOMENCLATURE GUIDE

CDS54HCTOOF 3A
— T T C

I
PART NUMBER

1
SCREENING LEVEL

HC = CMOS COMPATIBLE 3A = CLASS B (883)

HCU = CMOS COMPATIBLE B = CLASS B (38510)
UNBUFFERED

HCT = TTL COMPATIBLE

PACKAGE DESIGNATOR

F = DUAL-IN-LINE
CERAMIC (CERDIP)

NOTE 1 — 3A 15 883 Revision C full complant Para 121
NOTE 2 — 3A devices are dual marked with the SMD DESC drawing or standard milary
drawing

NOTE 3 — 815 JAN38510 Class B Device

I-SERIES NOMENCLATURE GUIDE

1H 5009 M J D /883C

1C Family ———
Device

Basic Part Number:
5009 Analog Switch
-55°C to +125°C
Temp. Range

Package Type Designators

TO-237

T0-220

Ceramic Sidebrazed
Dual-in-Line

Small TO-8
Ceramic Flat Pack
T

—Imm CoO>
I

16 Pin (6 x 7 Pin Spacing)
Hermetic Hybrid Dip
CERDIP Dual-In-Line

Leadless Ceramic

[

TO-5 Type (also TO-78,
TO-99, TO-100)

— TO-72 Type (also TO-18,
TO-71)

N C —Hor X<

L mIL-STD-883C
Screened Device

14 Pins on Package

Cerdip Dual-in-Line
Package

*Exceptions To
Package Type
Designators

DG SERIES

— 10 Pin Metal Can
14 Pin Flatpack
— Ceramic DIP
(Special Order
Only)
K — CERDIP

o>
|

AD SERIES

TO-52
— CERDIP, Ceramic
DIP

!

oI

R — TO-92

Pin Count Designator

A— 8 M—48
B—10 N— 18
C—122P—20
D—14 Q- 2
E—16 R— 3
F—2 S— 4
G—24T— 6

H—42 U—

| — 28 V — 8(0200" Pin Circle
J —32 Isolated Case)

K — 35 W— 10 (0230" Pin Circle
L — 40 Isolated Case)

*Exceptions To
Pin Count
Designators

DG SERIES
A — 10 Pin Metal Can
L — 14 Pin Flatpack
P — Ceramic DIP
(Special Order
Only)
K — CERDIP
AD SERIES

Y — 8(0200" Pin Circle Case

to Pin 4) D — 20,18,16 0r 14
Z — 10(0230" Pin Circle Case H — 3Pin
to Pin §) N — 20,18, 160r 14
High D Range
Designators

JM38510° XXXXX-XXX —
Mil-M-38510 Device
883C — Mil-STD-883C Screened
Device
HR — High Reliabiiity Device
BR — Cost Effective High
Reliability Device
‘Bl — Burn-In Only Precess Flow

M — Miltary -55°C to
+125°C




Process Flows by Product Family

MIL-STD-883 CLASS B MIL-STD-883 CLASS S
COMPLIANT NON-COMPLIANT P?.&erﬁ NON-COMPLIANT
PRODUCT FAMILY BA /883 | /883C | B RBW -8 MS -Q NRZ n
CD4000 Series CMOS Logic X X X
High Speed CMOS Logic CD54HC/HCT | X
Advanced CMOS Logic CD54 AC/ACT X
Rad-Hard SOS Logic HCSHCTS
80C222 Family MD,MG, MR X X X
Harris Digital LS HD, HM, HSP X X X
RCA Digital LS| CDM, CDP, CMM X X
Harris Rad-Hard LSI HS X X
Harris Linear HA, HC, Hi, HRA, HV, H X X X
RCA Linear CA X X X
Intersil Linear/Digital X

High Reliability/Military

MIL-STD Standard Military Integrated Circuits

Harris offers high-reliability products that are processed to Harris
data-sheet requirements. These products are identified by a
unique suffix depending on the product type and may be fully
compliant to MIL-STD-883 or MIL-STD *‘equivalent” product for
Class B or S type applications. In addition, Harris will alter process
flows and testing to meet unique customer requirements. A unique
part number is assigned to each customer circuit.

MIL-STD-883 Class B Compliant Process Flows
The following grocess flows are in full accordance with MIL-STD-
883 Revision C:

-18A

- /883
- /883C

MIL-STD-883 Class S Compliant Process Flows
The following process flows are in full accordance with
M/l'li-SSTD-aas Revision C:

MIL-STD-883 Class B Non-Compliant Process
Flows
/3 : Meets most requirements of MIL-STD-883 (See Figure 2)
BW : Same as /3 without high and low temperature DC tests
(See Figure 3)
-8  : Meets most requirements of MIL-STD-883 (see Figure 4)

MIL-STD-883 Class S Non-Compliant Process Flows
: Meets most requirements of MIL-STD-883 (See Figure 4;
/1 RZ : Meets most requirements of MIL-STD-883 (See Figure 5
n : Meets most requiremants of MIL-STD-883
(See Figure 3) /1 device options are available as follows on
special request: SEM, PIND testing, Condition A visual and
Conformance B, C, and D tests.

Comparison of Class S/Class B Screening Tests

SCREENING TEST CLASS S|CLASS B
Glassivation Thickness Yes -
SEM Inspection Yes -
Themmal Stability Yes -
Metallization Thickness Yes -
Non-Destructive Bond Pull Yes -
Precap Visual Inspection Yes Yes
Stability Bake Yes Yes
Temperature Cycling Yes Yes
Constant Acceleration Yes Yes
Serialization Yes -
Fine and Gross Leak Test - Yes
Preburn Electrical Yes Yes
24 Hr. Static Burn-In, Inputs Low|  Yes -
at135°C
24 Hr. Static Burn-In, Inputs Low|  Yes -
at135°C
120 Hr Static Burn-In at 135°C - Yes
180 Hr Dynamic Bum-in at Yes -
135'C
Final Electricals Yes Yes
Fine & Gross Leak Tests Yes -
Radiographic Inspection Yes -




Product Flow Charts

/3 Flow [ ] e SR AT
VIBUAL * BAKE {DENTIFIGATION _'l

*LS| Criteria

STABILIZATICN TEMPERATURE GENT 3
LI  BAKE I—’ " GYGLING I—’! i m““1—|
L FINE LEAK FRE-BUAN-IN

GQROSS LEAX 4

e r—ryrew
PRET BURNIN
ELECTRICIAL
TEETHIG

—

GHOUP &
48 9c 1128 % QUALITY
TERPERATURE TESTING W;;R‘:Mﬁ

l EXTERNAL VISUAL } I R PRODUCT
Data Supplied

Data supplied with /3 Product Consists of:
a} a certificate of processing and screening compliance

b) an attribute summary of Group A results
c Groug B, C and D attribute test results (when ordered)
C of C is provided for Generic Data

13W, /1 Flows

NOISE DETECTION ELEGTRICAL i
PIND — TEsTS. | el
- (OPYTIONALY N o, . _|
T Z40HE, ] FOBT BUANAN| Pty
Ao viow Poa) | ]
ROUR/ RGUR/ GROUB
:V V Vn
ey
BAKE
ELECTRICIAL RADIOORAPHIC " EXTERNAL
SEAL ANDLOY 1= | INSPECTION VISUAL
IDENTIFICATION
STABILIZATION BAKE FINE LEAK PREBURNAN M :
TEMPERATURE GYGLING GROSS LEAK i AT 4126
* GENTRIFUGE i
L ROURs ROUR/
ELEGTRICAL ¢
110% PDA)
—_—
‘. FINAL
ELECTRICAL :
(BW,25°C ONLY) GROUPS B, C, AND D ARE PERFORMED ON A @ @
CUSTOMER BASIS ONLY AS FOR CLASS B

7A02



Product Flow Chart
Typical Product Flow: -8, -Q Flows

OPERATION
SEQUENCE OPERATION DESCRIPTION DASH 8 DASH Q
Silicon Chemicals Yes Yes
Quality Control Incoming Inspection Yes Yes
Wafer Fabrication Yes Yes
Quality Control Process Inspection Yes Yes
* SEM Inspection Rad-Hard Only Yes
= Wafer Lot Accept Rad-Hard Only Yes
Wafer Electrical Probe Yes Yes
Wafer Scribe, Break Yes Yes
Dice Visual Screen 2010 2010
Condition B Condition A
——(O | Quality Control Sample Dice Inspection Yes Yes
Package Piece Parts Yes Yes
Quality Control Incoming Inspection Yes Yes
C Die Mount Yes Yes
Bond Wire Yes Yes
Quality Control Incoming Inspection Yes Yes
L Wire Bonding Yes Yes
Quality Control Bond Inspection co 53.:: gn B c or?c?i:ign A
H 100% Bond Pull Test Method 2023 No Yes
Pre-Seal Visual Screen 2010 2010
Condition B Condition A
O | Quality Control Pre-Seal Visual Lot Acceptance Yes Yes
Pre-Seal Bake Method 1008, Condition G Yes Yes
Package List (Piece Parts) Yes Yes
Quality Control Incoming Inspection Yes Yes
Package Seal Yes Yes
Quality Control Seal Inspection Yes Yes
Stabilization Bake Method 1008, Condition C Yes Yes
Temperature Cycle Method 1010. Condition C. 10 Cycle Yes Yes
Centrifuge Method 2001. Y{ Axis Yes Yes
PIND Test No Yes
Fine Leak Method 1014 Yes Yes
Gross Leak Method 1014 Yes Yes
Frame Removal, Load Carrier or Tubes Yes Yes
Quality Control Package Assembly Lot Acceptance Yes Yes
Serialization No Yes
X-Ray No Yes
Initial Electrical Test Yes Yes
Bum-in Yes Yes
Final Electrical Test* Yes Yes
Fine Leak Method 1014 Yes Yes
Gross Leak Method 1014 Yes Yes
Quality Control Lot Acceptance Yes Yes
Part Marking Yes Yes
QCl Group B,C,D, ORE As Required As Required

*NOTE: See Factory Representative for PDA information

V - Incoming Material QO - Quality Inspection [ - Production
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Product Flow Charts

MRZ Flow
pp— [ waFeRioT | mapiaTION ol ,,‘3’*"’5& .
ety 'm‘gfmlmum > VERIFIGATION i B erinii _-’
I , NouN > DESTRUCTIVE S . S PRRGAR . "]

ool e | e
[ | [ [ & | —[smloro |

FINELEAK INITIAL - [AIGH TEMP, 51
l—» RADIOGRAPHIG »| GROSSLEAK »| ELECTRIGAL > |BURN-IN @ 112905 .
INSPEOTION __TEsTS TEST _tsorolrs |
TEST 1 "1 enz FESTD BUBN-IN @+129°C "l
| NTER! FINAL ELEGTRICAL GROUP A QUALITY EXTEROAL
AR > 5590, 11289 CONFORMANCE B _‘
| , I Tl l a8l .
PRESHIP —’l PRESHIP ; { AR FRODUGT ]
{IF REQUIRED)
€SI = CUSTOMER SOURCE INSPECTION QROUP B GHOUP D
GS! = GOVERNMENT SOURCE INSPECTION (GROUPS B AND D'AS REGUIRED)

Data Supplied

Data supplied with /1RZ Product Consists of:

a) a certiticate of processing and screening compliance

b) an attribute summary of Group A results

¢) Group B and D attribute test results (when ordered) C of C is provided for Generic Data
d) a complete wafer level RAD Test results

Integrated Circuits

SMD/DESC

Harris offers a broad range of Standard Military Drawing (SMthroducts that were previously referred to as "DESC
Drawings.” These devices are processed in full compliance to MIL-STD-883 Class B and are tested to electrical
specifications that are issued and controlled by DESC. The SMD/DESC NOMENCLATURE GUIDE is shown below.

5962 8XXXX O0X X X
5962.

SMD ID Number
(Does Not Change and is not used for
DESC Drawings)

DESC and SMD
Drawing Number

Device Type
(para 1.2.1 of SMD/DESC Drawing)

Package Outline
(See Individual SMD/DESC Drawing

Lead Finish
A = Solder Dip, C = Gold Leads




Integrated Circuits

JAN MIL-M-38510

JAN products are fabricated, assembled, and processed completely within the United States. They are fully compliant to
all requirements listed in MIL-M-38510 and MIL-STD-883 for Class B devices. The JAN Qualified Parts List (QPL) for
MIL-M-38510 devices is maintained by DESC and any changes in these specifications must be approved by DESC. The
JAN 38510 NOMENCLATURE GUIDE is shown below.

A JM38510 / 051 51 S C E

ELECTROSTATIC —l

0-2000V IDENTIFIER LEAD FINISH
GENERAL A =SOLDER
SPECIFICATION C=GOLD

[
RADIATION IDENTIFIER

/ = NO RADIAS'I'ION TESTING

=105 RA
H =106 RAD Si PACKAGE OUTLINE
DETAIL G = 8-Terminal Dual-In-Line
SPECIFICATIONS C = 14 Terminal Dual-In-Line
T = 14 Terminal Flat Pack (1/4" x 3/8")
SPECIFIC E = 16 Terminal Dual-In-Line
DEVICE C N = 16 Terminal Flat Pack (1/4" x 3/8")
DEVICE CLASS X =28 Terminal Dual-In-Line
S=CLASS S
B=CLASS B

Power Transistors

JAN/JANTX/JANTXV

MIL-S-19500 is the specification for the familiar "JAN" type discrete semiconductor devices. Detailed electrical
specifications are prepared as needed by the three military services and coordinated by the Defense Electronic Supply
Center (DESC). Levels of reliability are defined by MIL-S-19500. JAN types receive Group A, Group B, and Group C lot
sampling only, and are the least expensive. JANTX types receive 100 percent process conditioning, and power
conditioning, and are subjected to lot rejection based on delta parameter criteria in addition to Group A, Group B, and
Group C lot sampling. JANTXV types are subjected to 100 percent (JTXV) internal visual inspection in addition to all of
the JANTX tests in accordance with MIL-STD-750 test methods and MIL-S-19500.

DESC publishes "QPL-19500," a Qualified Products List of all types and suppliers approved to produce and brand
devices in accordance with MIL-S-19500.

Production Process Inspection Lots Lots Proposed For Inspection Tests to Review of Group A,
1. Raw Material For?ned at Final JANpt.;pas Verify LTPD - B, and C Data For
2. Factory Pr A ly Op (Non-TX) Group A1 Accept or Reject
& e i (o Group 2 ;
kR Preparation for
Lots Proposed for Delivery JAN
JANT)%%:?NTXV 100 Percent Power (2
Conditioning4 Inspectlon Testto Venfy LTPD
.| 100 Percent Process || 1-Measurementof || Group K- Group B2
Conditioning Specified Parameters roup
1 Group A Electrical Performance Tests 1. High Temp Storage 2. Burn-in ¥
2 Group B Envronmental Mechareal and Lie 2. Thermal Shock S e R i
roup B Envi nial, arical and L 3. Acceleration Specified Parameters| Review of Group A, B
:isolié&;:;g;:;\:Opera!mg] Performed on 4. Hermetic Seal to Determine Delta and C Data {05 Lot
3 Group C Environmental and Life Tests Tests and Other Rejects Accept or Reject
Performed on a Time Period Basis 5. Reverse Bias 4. Lot Rejectlonlcmena ¥
4 Tests Shall be performed in the Order as Based on Rejects
Shown from Bumn-In Test Preparation for Delivery
JANTX or JANTXV

Order of Procedure Diagram for JAN, JANTX, and JANTXV
Semiconductor Power Devices
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Military Cross Reference - BY HARRIS PART NUMBER

’;',QCEE MILITARY REFERENCE DESCRIPTION
2N3439 MIL-S-19500/368 350V/1A, N-P-N
2N3440 MIL-S-19500/368 250V/1A, N-P-N
2N3584 MIL-S-19500/384 250V/2A, N-P-N
2N3585 MIL-S-19500/384 300V/2A, N-P-N
2N3879 MIL-S-19500/526 75V/7A, N-P-N hi-speed
2N5038 MIL-S-19500/439 90V/20A, N-P-N hi-speed
2N5039 MIL-S-19500/439 75V/20A, N-P-N
2N5302 MIL-S-19500/456 60V/30A, N-P-N
2N5303 MIL-S-19500/456 80V/30A, N-P-N
2N54158 MIL-S-19500/485 -200V/-1A, P-N-P
2N5416S MIL-S-19500/485 -300V/-1A, P-N-P
2N5671 MIL-S-19500/488 90V/30A, N-P-N
2N5672 IL-5-19500/488 120V/30A, N-P-N hi-speed
2N6032 MIL-S-19500/528 90V/50A, N-P-N
2N6033 MIL-S-19500/528 120V/50A, N-P-N
2N6211 MIL-S-19500/46 1 -275V/-2A, P-N-P
2N6212 MIL-S-19500/461 -300V/-2A, P-N-P
2N6213 MIL-S-19500/46 1 -350V/-2A, P-N-P
2N6283 MIL-S-19500/504 80V/20A, N-P-N
2N6284 MIL-S-19500/504 100VI20A, N-P-N
2N6286 MIL-S-19500/505 -80V/-20A, P-N-P
2N6287 MIL-S-19500/505 -100V/-20A, P-N-P
2N6383 MIL-S-19500/523 40V/10A, N-P-N
2N6384 MIL-S-19500/523 60V/10A, N-P-N
2N6385 MIL-S-19500/523 80V/10A, N-P-N
2N6546 MIL-S-19500/525 300V/15A, N-P-N
2N6547 MIL-S-19500/525 400V/15A, N-P-N
2N6648 MIL-S-18500/527 -40V/-10A, P-N-P
2N6649 MIL-S-19500/527 -60V/-10A, P-N-P
2N6650 MIL-8-19500/527 -80V/-10A, P-N-P
2N6674 MIL-S-19500/537 300V/20A, N-P-N hi-speed
2N6675 MIL-S-19500/537 400V/20A, N-P-N hi-speed
2N6676 MIL-S-19500/538 300V/20A, N-P-N hi-speed
2N6678 MIL-S-19500/538 400V/20A, N-P-N hi-speed
2N6756 MIL-S-19500/542A 100V/14A, N-CH MOSFET
2N6758 MIL-S-19500/542A 200V/9A, N-CH MOSFET
2N6760 MIL-S-19500/542A 400V/5 5A N-CH MOSFET
2N6762 MIL-S-19500/542A 500V/4.5A N-CH MOSFET
2N6764 MIL-S-19500/543A 100V/38A, N-CH MOSFET
2N6766 MIL-S-19500/543A 200V/30A, N-CH MOSFET
2N6768 MIL-S-19500/543A 400V114A N-CH MOSFET
2N6770 MIL-S-19500/543A 500VI12A N-CH MOSFET
2N6782 MIL-S-19500/556 100V/3. 5A N-CH MOSFET
2N6784 MIL-S-19500/556 200 /2.25A, N-CH MOSFET
2N6786 MIL-S-19500/556 200V/2.25A, N-CH MOSFET
2N6788 MIL-S-19500/555 100V/6A, N-CH MOSFET
2N6790 MIL-S-19500/555 200V/3.5A, N-CH MOSFET
2N6792 MIL-S-19500/555 400V/2A, N-CH MOSFET
2N6794 MIL-5-19500/555 500V/1.5A, N-CH MOSFET
2N6796 MIL-S-19 100V/8A, N-CH MOSFET
2N6798 MIL-S-19500/557 100V/5.5A, N-CH MOSFET
2N6800 MIL-S-49500/557 400V/3A, N-CH MOSFET
2N6849 MIL-S-19500/563 100V/6.5A, P-CH MOSFET
2N6849 MIL-S-19500/564 100V/2.5A, P-CH MOSFET
2N6851 MIL-S-19500/563 200V/4A, B-CH MOSFET
2N6851 MIL-S-19500/564 200VI4A P-CH MOSFET
2N6802 MIL-S-19500/557 500V/2.5A, N-CH MOSFET
2N6895 MIL-S-19500/565 100V/1.5A, P-CH MOSFET
2N6896 MIL-S5-19500/565 100V/6A, PB-CH MOSFET
2N6897 MIL-S-19500/565 100V 2A, P-CH MOSFET
2N6898 MIL-S-19500/565 100V/25A, P-CH MOSFET
2N6901 MIL-S-19500/566 100V/1.5A, N-CH MOSFET
2N6902 MIL-S-19500/566 100V/- 12A N-CH MOSFET
2N6903 MIL-S-19500/566 200V/1 .5A, N-CH MOSFET
2N6904 MIL-S-19500/566 200V/-8A, N-CH MOSFET
2N6966 MIL-S-19500/569 100V/15A, N-CH MOSFET
2N6967 MIL-S-19500/569 200V/13A, N-CH MOSFET
2N6968 MIL-S-19500/569 400V/7.5A, N-CH MOSFET
2N6969 MIL-S-19500/569 500V/16A, N-CH MOSFET
2N7119 JAN89009 100V/14A, N-CH MOSFET
2N7120 JAN89009 200V/9A, N-CH MOSFET
2N7121 JAN89009 400V/5.5A, N-CH MOSFET
2N7122 JAN89009 500V/4.5A, N-CH MOSFET
2N7123 JAN89007 100V/38A, N-CH MOSFET
2N7124 JAN89007 200V/30A, N-CH MOSFET
2N7125 JAN89S007 400V/14A, N-CH MOSFET
2N7126 JAN89007 500V/12A, N-CH MOSFET
2N7224 JAN89026 100V/30A, N-CH MOSFET
2N7225 JAN89026 200V/27A N-CH MOSFET
2N7227 JAN89026 400V/1 2A, N-CH MOSFET
2N7228 JANB9026 500V/13A, N-CH MOSFET
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2N7241 JANB9025 100V/14A, N-CH MOSFET

2N7242 JAN89025 200V/9A, N-CH MOSFET

2N7243 JAN89025 400V/5.5A, N-CH MOSFET

2N7244 JAN89025 500V/4.5A, N-CH MOSFET

JM38510/05201BCA Dual 3 input NOR gate plus inverter

CD4001A JM38510/05202BCA Quad 2 input NOR gate

CD4001B JM38510/05252BCA Quad 2 input NOR gate

CD4002A JM38510/05203BCA Dual 4 input NOR gate

C©D4002B JM38510/05253BCA Dual 4 input NOR gate

CD4006A JM38510/05701BCA 18-stage static shift register

CD4007A JM38510/05301BCA Dual complementary pair plus inverter

CD4007UB JM38510/05351BCA Dual complementary pair plus inverter

©D4008! JM38510/05451BEA 4 Bit full adder with parallel carry out

CD4011A JM38510/05001BCA Quad 2-input NAND gate

CD4011B JM38510/05051BCA Quad 2-input NAND gate

CD4012A JM38510/05002BCA Dual 4-Input NAND gate

C©D4012B JM38510/05052BCA Dual 4-input NAND gate

CD4013A JM38510/05101BCA Dual D m?mops with set/reset capabliity

CD4013B JM38510/05151BCA Dual D flip-flops with set/reset capability

CD4014A JM38510/05702BEA 8-stage static shift register

CD4014B JM38510/05752BEA 8-stage static shift register

CD4015A JM38510/05703BEA Dual 4 stage static shift register

CD4015B JM38510/05753BEA Dual 4 stage static shift register

CD4016B 5962-9064001CA Quad bilateral switch

CD4017A JM38510/05601BEA Decade counter/divider

CD40178B JM38510/05651BEA Decade counter/divider

cD4018B JM38510/05652BEA Presettable divide by N counter

CD4019A JM38510/05302BEA Quad AND/OR select gate

CD4019B JM38510/05352BEA Quad AND/OR select gate

CD4020A JM38510/05603BEA 14-stage binary ripple counter

CD4020B JM38510/05653BEA 14-stage binary ripple counter

CD4021A JM38510/05704BEA 8-stage static shift register

CD4021B JM38510/05754BEA 8-stage static shift register

CD4022A JM38510/05604BEA Octal counter/divider

CD4022B JM38510/05654BEA Octal counter/divider

JM38510/05003BCA Triple 3-input NAND gate

CD4023B JM38510/05053BCA Triple 3-input NAND gate

CD4024A JM38510/05605BCA 7-stage binary ripple counter

CD4024B JM38510/05655BCA 7-stage binary rlg le counter

CD4025A JM38510/05204BCA Triple 3-Input NOR gate

CD4025B JM38510/05254BCA Triple 3-input NOR gate

CD4027A JM38510/05102BEA Dual J-K flip-flop with set/reset capability

CD40278B JM38510/05152BEA Dual J-K flip-flop with set/reset capability
D4028! JM38510/05951BEA BCD-to-decimal decoder

CD4029B 8101602EA Presettable up/down counter

CD4030B JM38510/05353BCA Quad Exclusive-OR gate

CD4031A JM38510/06705BEA 64 stage static shift register

CD4041UB JM38510/05555BCA Quad true/complement buffer

CD4047| 8102001CA Monostable/A-stable multivibrator

CD4049A JM38510/05503BEA Hex buffer/converter inverting;

CD4049UB JM38510/05553BEA Hex buffer/converter (inverting

CD4050A JM38510/05504BEA Hex buffer/converter (non-inverting

CD4050B JM38510/05554BEA Hex buffer/converter (non-inverting

CD4053B 8101801EA Triple 2 channel analog muitiplexer/demultiplexer
D4066! JM38510/05852BCA Quad bilateral switch

CD4069UB JM38510/17401BCA Hex inverter

CD4070B JM38510/17203BCA Quad exclusive-OR gate

CD4071B JM38510/17101BCA Quad 2-input OR gate

CD40728 JM38510/17102BCA Dual 4-input OR gate.

CD4073B JM38510/17003BCA Triple 3-input AND gate

CD4075B JM38510/17103BCA Triple 3-input OR 8&&3

CD40778 JM38510/17204BCA Quad exclusive-NOR gate

©D4078B 7704402CA 8-input NOR/OR gate

CD4081B JM38510/17001BCA Quad 2-input AND gate

©D4082B JM38510/17002BCA Dual 4-input AND gate

©D40858 JM38510/17201BCA Dual 2-wide, 2-input AND/OR/INVERT r‘ooa _Pate

©D4086B JM38510/17202BCA Expandable 4-wider 2-input AND/OR/INVERT (AOI) gate

CD4094B 7702501EA 8-stage shift-and-store bus register

©D4098! JM38510/17504BEA Dual monostable multivibrator

CD40998 JM38510/17601BEA 8-bit addressable latch

CD4502B JM38510/17403BEA Hex inverter/buffer (3 state)

CD4515B 7703201JA 4-bit latch/4-to-16 line decoder (outputs low)

CD4520B 7702301EA Dual binary up counter

CD4538B 9055701EA Dual precision monostable multivibrator

CD45558 7704701EA Dual 1-of-4 decoder/demultiplexer (outputs high)

CD4556 7704801EA Dual 1-0f-4 decoder/demultiplexer (outputs low)

CD45858 7703702EA 4-bit magnitude comparator

CD54HC00 8403701CA Quad 2-input NAND gate

CD54HC02 8404101CA Quad 2-input NOR gate

CD54HC03 5962-8764701CA Quad 2-input NAND gate w/open collector

CD54HC04 8409801CA Hex inverter

7A07




Military Cross Reference - BY HARRIS PART NUMBER

HARRIS MILITARY REFERENCE DESCRIPTION
CD54HC08 8404701CA Quad 2-input AND gate
CD54HC10 8403801CA Triple 3-input NAND gate
CD54HC107 5962-8515401CA Dual J-K fiip-flop w/reset
CD54HC109 8415001EA Dual J-K fiip-flop w/set and reset
CD54HC11 8404801CA Triple 34r‘-PutA D ’g:t'e
CD54HC112 8408801EA Dual J-K flip-flop w/set and reset
CD54HC123 5962-8684701EA Dual ref @ monostable multivibrator w/reset
CD54HC125 5962-8772101CA Quad te buffer
CD54HC126 5962-8684801CA Quad 3-state buffer
CD54HC138 201 3-to-8-line decoder/demultiplexer, inverting
CD54HC139 8409201EA Dual 2-of-4-line decoder/demultiplexer
CD54HC14 8409101CA Hex inverting Schmmn'gm«
CD54HC147 06401 10-to-4-line rity e r
CD54HC151 8412801EA 8-Input multiplexer
CD54HC153 1EA Dual 4-input multiplexer
CD54HC154 5962-8682201JA 4-to-16-line dseoJefldemulﬂplexer
CD54HC157 5962-8606101EA Quad 2-input multiplexer
CD54HC158 5962-8682301EA Quad 2-input multiplexer inverting
CD54HC160 5962-8682401EA Synchronous BCD decade counter, asynchronous reset
CD54HC161 8407501EA Synchronous 4-bit binary counter, asynchronous reset
CD54HC162 8509401EA Synchronous BCD decade counter, asynchronous reset
CD54HC163 8607601EA Synchronous 4-bit blnaa counter, synchronous reset
CD54HC164 8416201CA 8-bit serial-in/parallel-out shift register
CD54HC165 501EA e-bu;tJ)aranel-erserial—out shift register
CD54HC173 5962-8682501EA Quad D-type fiip-flop, 3-state
CD54HC174 8407301EA Hex D-type fii w/reset
CD54HC175 8408901EA Quad D Yiﬁ- w/reset
CD54HC190 5962-8994601EA Presettable SYN BCD up/down counter
CD54HC191 5962-8689101EA Synchronous 4-bit binary up/down counter
CD54HC192 5962-8780801EA Synchronous BCD decade n counter
CD54HC193 5962-8772401EA Synchronous 4-bit binary up/down counter
CD54HC194 5962-8682601EA 4-bit bidirectional universal shift register
CD54HC195 5962-8682701EA 4-bit parallel access shift register
CD54HC20 8403901CA Dual 4-input NAND gate
CD54HC21 5962-8857601CA Dual 4-input AND gate
CD54HC221 5962-8780501EA Dual monostable multivibrator w/reset
CD54HC237 -8860601E 3-to-8 line decoder with latch
CD54HC238 5962-8688401 3-to-8 line decoder/demultiplexer
CD54HC240 8407401RA Octal bufferfine driver, 3. , Inverting
CD54HC243 8409001CA Quad bus transceiver, 3-state
CD54HC244 1 Octal bufferfline driver, 3-state
CD54HC245 8408501RA Octal bus transceiver, 3-state
CD54HC251 8512501EA 8-input multiplexer, 3-state
CD54HC257 8512401EA
CD54HC259 8551901EA 8-bit addressable hatch
CD54HC27 8404201CA Triple 3-input NOR gate
CD54HC273 8409901RA Octal D-type flip-flop w/reset
CD54HC280 8607701CA 9-bit ven parity generator/checker
CD54HC283 5962-8976501EA 4-bit binary full adder w/ast carry
CD54HC299 5962-8780601RA 8-bit universal shift register, 3-state
CD54HC30 8404001CA 8-input NAND gate
CD54HC32 8404501CA Quad 2-input OR gate
CD54HC365 8500101EA Hex buffer/line driver, 3-state
CD54HC366 5962-8682801EA Hex buffer/line driver, 3-state, inverting
CD54HC367 201EA Hex buffer/line driver, 3-state
CD54HC368 5962-8681201EA Hex buffer/line driver, 3-state, inverting
CD54HC373 8407201RA Octal transparent latch, 3-state
CD54HC374 8407101RA Octal D-type filp-fiop, 3-state
CD54HC377 5962-8780701RA Octal D-type fiip-flop with data enable
CD54HC393 8410001CA Dual 4-bit nag ripple counter
CD54HC4002 8404401CA Dual 4-input NOR gate
CD54HC40103 5962-90! 1EA 8-bit binary down counter
CD54HC4017 8601101EA Johnson decade counter w/10 decoded outputs
CD54HC4020 1 14 stage binary ripple counter
CD54HC4024 8601201CA 7-stage binary ripple counter

D54HC4040 1EA 12-bit binary ripple counter
CD54HC4046A 5962-8960901EA Phase-locked with VCO -
CD54HC4049 5962-8581901EA Hex inverting HIGH-to-LOW level shifter
CD54HC4050 Hex HIGH-to-LOW level shifter
CD54HC4052 5962-8855601EA Dual 4-channel analog multiplexer/demultiplexer
CD54HC4053 5962-8775401EA Triple 2 channel analog multiplexer/demultiplexer
CD54HC4059 5! 1 rog, divide by N counter
CD54HC4060 5962-8768001EA 14-atag‘e binary ripple counter w/oscillator
CD54HC4066 5962-8950701CA Quad bilateral switch
CD54HC4075 5962-8772201CA Triple 3-input OR gate
CD54HC42 5962-8682101EA
CD54HC4511 5962-8773301 BCD-to-7 segment latch/decoder/driver
CD54HC4538 5962-8688601EA Dual retrig prec monostable multivibrator
CD54HC533 5962-8681301RA Octal transparent latch, 3-state, inverting
CD54HC534 5962-8681401RA Octal D-type flip-flop, 3-state, inverting
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CD54HC563 5962-8606201RA Octal transparent latch, 3-state, inverting
CD54HC564 5962-8681501RA Octal D-type tlip-flop, 3-state, inverting
CD54HC573 8512801RA Octal transparent latch, 3-state
CD54HC597 5962-8681701EA 8-bit shift register with [/P laich
CD54HC640 5962-8780901RA Octal bus transceiver, 3-state inverting
CD54HC646 5962-8688501JA Octal bus transceiver/register, 3-state
CD54HC688 5962-8681801RA 8-bit magnitude comparator
CD54HC7266 8404302CA Quad exclusive NO
CD54HC73 5962-8515301CA Dual J-K flip-fiop w/reset
CD54HC74 8405601CA Dual D flip-flop w/set and reset
CD54HC75 8407001EA Quad bistable transparent latch

D54HC! 8601301EA 4-bit magnitude comparator
CD54HC86 8404601CA Quad 2-input exclusive OR gate
CD54HCT00 5962-8683101CA Quad 2-input NAND gate
CD54HCT02 5962-8975101CA Quad 2-input NOR gate
CD54HCT04 5962-8974701CA Hex inverter
CD54HCT08 5962-8688301CA Quad 2-input AND gate
CD54HCT10 5962-8984301CA Triple 3-input NAND gate
CD54HCT107 5962-9084901MCA Dual J-K flip-flop w/reset
CD54HCT109 5962-9070101MEA Dual J-K flip-fiop w/set and reset
CD54HCT11 5962-8970901CA Triple 3-input AND gate
CD54HCT112 5962-8970201EA Dual J-K flip-flop w/set and reset
CD54HCT123 5962-8970001EA Dual retriggerable monostable multivibrator w/set and reset
CD54HCT126 5962-9065101MCA Quad 3+ buffer
CD54HCT132 5962-8984501CA Quad 2-input NAND Schmitt Trigger
CD54HCT138 8550401EA 3-to-8-line decoder/demultiplexer, inverting
CD54HCT14 5962-8689001CA Hex inverting Schmitt Trigger
CD54HCT151 5962-9065201MEA 8-input multiplexer
CD54HCT153 5962-9050501MEA Dual 4-input multiplexer
CD54HCT154 5962-8670101JA 4-10-16 line decoder/demultiplexer
CD54HCT157 5962-9070201MEA Quad 2-input multiplexer
CD54HCT158 5962-9070301MEA Quad 2-input multiplexer, inverting
CD54HCT160 5962-9070501MEA Synchronous BCD decade counter,asynchronous reset
CD54HCT161 5962-8685401EA Synchronous 4-bit binary counter, asynchronous reset
CD54HCT162 5962-8970701EA Synchronous BCD decade counter, synchronous reset
CD54HCT164 5962-8970401CA 8-bit serial-in parallel-out shift register
CD54HCT165 5962-8685501EA s-b:rarallel-ln serial-out shift register
CD54HCT173 5962-8875901EA Quad D-type fiip-flop, 3-state
CD54HCT174 5962-8974301EA Hex D ﬂlﬁ-ﬂ w/reset
CD54HCT175 5962-8970101EA Quad D-type tlip-flop w/reset-not in data base
CD54HCT191 5962-8867101EA Synchronous 4-bit binary up/down counter
CD54HCT238 5962-8974501EA 3-t0-8 line decoder/demultiplexer
CD54HCT240 8550501RA Octal buffer/line driver, 3-state, inverting
CD54HCT244 8513001RA Octal buffer/line driver, 3-state
CD54HCT245 8550601RA Octal buffer transceiver, 3-state
CD54HCT251 5962-9052401MEA 8-input multiplexer, 3-state
CD54HCT257 5962-8970501EA Quad 2-input multiplexer, 3-state
CD54HCT258 5962-8970801EA Quad 2-line-to-4-line data selector
CD54HCT27 5962-8970301CA Triple 3-input NOR gate
CD54HCT273 5962-8772501RA Octal D;%pe flip-flop w/reset
CD54HCT30 5962-8974601CA 8-input NAND
CD54HCT32 5962-8685201CA Quad 2-input OR gate
CD54HCT367 5962-9070601MEA Hex buffer/line driver, 3-state
CD54HCT373 5962-8686701RA Octal transparent latch, 3-state
CD54HCT374 8550701RA Octal D-type flip-flop, 3-state
CD54HCT377 5962-8976901RA Octal D-type flip-flop with data enable
CD54HCT393 5962-8989001CA Dual 4-bit binary ripple counter
CD54HCT40102 5962-9057401EA 8-bit synchronous BCD down counter
CD54HCT4017 5962-9059701MEA Johnson decade counter with 10 decoded outputs
CD54HCT4020 5862-8945801EA 14 stage binary ripple counter
CD54HCT4040 5962-8994701MEA 12-bit binary ripple counter
CD54HCT4046 5962-8875701EA Phase-lock loop with VCO
CD54HCT4059 5962-8862401JA Programmable divided-by-N counterC352
CD54HCT4060 5962-8977101EA 14—stag_e bin: r:rple counter w/oscillator
CD54HCT534 5962-8984901RA Octal typaat%- op, 3-state, inverting
CD54HCT573 5962-8685601RA Octal transparent latch, 3-state
CD54HCT640 5962-8974001RA Octal bus transceiver, 3-state, Inverting
CD54HCT688 5962-8685701RA 8-bit magnitude comparator
CD54HCT74 5962-8685301CA Dual D flip-flop w/set and reset
CD54HCT75 5962-9075801MEA Quad bistable transparent latch
CD54HCT85 5962-8867201EA 4-bit magnitude comparator
CD54HCT86 5862-8984401CA Quad 2-input exclusive OR gate
CD54HCU04 8601001CA Hex inverter (unbuffered)

DG180AA 5962-87673011A Dual SPST switch

DG180AP 5962-8767301CA Dual SPST switch

DG201AAP JM38510/12302BEA Quad SPST CMOS analog SW
DG300AAP JM38510/11601BCA TTL compatible CMOS analog SW
DG301AAP JM38510/11602BCA TTL compatible CMOS analog SW
DG302AAP JM38510/11603BCA TTL compatible CMOS analog SW
DG303AAP JM38510/11604BCA TTL compatible CMOS analog SW
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HA1-2400 5962-8778301EA 4 channel prog. op-amp
HA1-2420 8001601CA High speed sample and hold
HA1-2539 5962-8778701CA High slew rate wideband op-amp
HA1-2540 5962-8964801CA Wideband fast settling op-amp
HA1-4902 5962-8686001EA Precision quad comparator
HA1-5104 5962-8850201CA Quad low noise hi-perf op-amp
HA1-5114 5962-8963401CA Quad low noise hi-perf op-amp
HA1-5144 5962-8965603CA Quad ultra low power op-amp
HA1-5190 5962-8778401CA Wideband fast settling op-amp
HA1-5330 5962-8767701CA High speed sample and hold
HA2-2500 JM38510/12204BGC Precision high slew rate amp
HA2-2500 JM38510/12204BGA Precision high slew rate amp
HA2-2510 JM38510/12205BGA High slew rate amp
HA2-2510 JM38510/12205BGC High slew rate amp
HA2-2520 JM38510/12206BGA High slew rate (uncomp) amp
HA2-2520 JM38510/12206BGC High slew rate (uncomp) amp
HA2-2541 5962-8778501XA Wideband fast settling unity gain stable op-amp
HA2-2542 5962-8964301XA High output current op-amp
HA2-2544 5962-8950201GC Video op-amp
HA2-2600 JM38510/12202BGA Wideband high impedance amp
HA2-2600 JM38510/12202BGC Wideband high impedence amp
HA2-2620 JM38510/12203BGC Wideband (uncomp) amp
HA2-2620 JM38510/12203BGA Wideband (uncomp) amp
HA2-2640 7800302GC High voltage op-amp
HA2-5002 5962-8963601GC Current driver op-amp
HA2-5101 5962-8963501GC Low noise hi-performance op-amp
HA2-5102 5962-8954801GC Dual low noise hi-perf op-amp
HA2-5111 5962-8963101GA Low noise hi-performance op-amp
HA2-5112 5962-8963201GA Dual low noise hi-perf op-amp
HA2-5127 5962-8962701GC Ultra low noise precision op-amp
HA2-5137 5962-8962702GC Ultra low noise precision op-amp
HA2-5142 5962-8965602GC Dual ultra low power op-amp
HA2-5147 5962-8962703GC Ultra low noise wideband op-amp
HA2-5190 5962-8778401XA Wideband fast settling op-amp
HA4-2400 5962-87783012A 4 channel prog. op-amp
HA4-2420 80016012A High speed sample and hold
HA4-2539 5962-87787012A High slew rate wideband op-amp
HA4-2540 5962-89648012A Wideband fast settling op-amp
HA4-2544 5962-89502012A Video op-amp
HA4-2640 78003022A High voltage op-am|
HA4-4902 5962-86860012A Precision quad comparator
HA4-5002 5962-89636012A Current driver op-amp
HA4-5101 5962-89635012A Low noise hi-performance op-amp
HA4-5102 5962-89548012A Dual low noise hi-perf op-amp
HA4-5104 5962-88502012A Quad low noise hi-perf op-amp
HA4-5111 5962-89631012A Low noise hi-performance op-amp
HA4-5112 5962-89632012A Dual low noise hi-perf op-amp
HA4-5114 5962-89634012A Quad low nolse hi-perf op-amp
HA4-5127 5962-89627012A Ultra low noise precision op-amp
HA4-5137 5962-89627002A Ultra low noise precision op-amp
HA4-5142 5962-89656022A Dual ultra low power op-amp
HA4-5144 5962-89656032A Quad ultra low power op-am|
HA4-5147 5962-89627032A Ultra low noise wideband op-amp
HA4-5190 5962-87784012A Wideband fast settling op-amp
HA4-5330 5962-87677012A High speed sample and hold
HA7-2500 JM38510/12204BPA Precision high slew rate amp
HA7-2510 JM38510/12205BPA High slew rate amp
HA7-2520 JM38510/12206BPA H'igh slew rate (uncomp) amp
HA7-2544 5962-8950201PA Video op-amp
HA7-2600 JM38510/12202BPA Wideband high impedance amp
HA7-2620 JM38510/12203BPA Wideband (uncomp) amp
HA7-2640 7800302PA High voltage op-amp
HA7-5002 5962-8963601PA Current driver op-amp
HA7-5101 5962-8963501PA Low noise hi-performance op-amp
HA7-5102 5962-8954801PA Dual low noise hi-perf op-amp
HA7-5111 5962-8963101PA Low noise hi-performance op-amp
HA7-5112 5962-8963201PA Dual low noise hi-perf op-amp
HA7-5127 5962-3962701PA Ultra low noise precision op-amp
HA7-5137 5962-8962702PA Ultra low noise precision op-amp
HA7-5142 5962-8965602PA Dual ultra low power op-amp
HA7-5147 5962-8962703PA Ultra low noise wideband op-amp
HD1-15530 7802901JA Manchester encoder-d Clg
HDI-6402B 5962-9052502MQA UART 8MH
HDI-6402R 5962-9052501MQA UART 2MH
HI1-0201HS 5962-8671601EA High speed quad SPST CMOS analog switch
HI1-0506 JM38510/19001BXA Single 16-Ch CMOS analog mux
HI1-0508 770520-12A 8 channel CMOS analog mux
HI1-0508 7705201EC 8 channel CMOS analog mux
HI1-0508 JM38510/19007BEA 8 channel CMOS analog mux
HI1-0509 JM38510/19008BEA 4 channel CMOS differential analog mux
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HI1-0546 5962-8513101XA 16 channel CMOS analog mux w/o.v. Protection
HI1-0546 JM38510/19002BXA Single 16-Ch CMOS analog mux w/o.v. Protection
HI1-0547 5962-8513102XA 8 channel CMOS differential analog mux w/o.v. Protection
HI1-0547 JM38510/19004BXA Differential 8-Ch CMOS analog mux w/o.v. Protection
HI1-0548 7705202EA 8-channel CMOS anal? mux w/o.v. Protection
HI1-0548 JM38510/19005BEA Single 8-Ch CMOS analog mux w/o.v. Protection
HI1-0549 5962-8513103EA 4 channel CMOS differential analog mux w/o.v. Protection
HI1-0549 JM38510/19006BEA Differential 4-Ch CMOS analog mux w/o.v. Protection
HI1-5048 8100619EA/MLB Dual SPST CMOS analog switch
HI1-5040 8100609EA/MLB Single SPST CMOS analog switch
HI1-5041 8100610EA/MLB Dual SPST CMOS analog switch
HI1-5042 8100611EA/MLB Single SPDT CMOS analog switch
HI1-5043 8100612EA/MLB Dual SPDT CMOS analog switch
HI1-5044 8100613EA/MLB Single SPST CMOS analog switch
HI1-5045 8100614EA/MLB Dual SPST CMOS analog switch
HI1-5046 8100615EA/MLB Single DPDT CMOS analog switch
HI1-5046A 8100616EA/MLB Single DPDT CMOS analog switch
HI1-5047 8100617EA/MLB DPDT CMOS analog swi
HI1-5047A 8100618EA/MLB DPDT CMOS analog switch
HI1-5049 8100620EA/MLB Dual DPST CMOS analog switch
HI1-5050 8100621EA/MLB SPDT CMOS analog switch
HI-5051 100622EA/MLB Dual SPDT CMOS analog switch
HI1-574A 5962-8512704XA 12 bit A to D converter
H4-0201HS 5962-86716012A High speed quad SPST CMOS analog switch
HI4-0546 5962-85131013A 16 channel CMOS analog mux w/o.v. Protection
HI4-0547 5962-85131023A 8-channel CMOS differential analog mux w/o.v. Protection
HI4-0548 20, 8-channel CMOS analog mux w/o.v. Protection
HI4-0549 5962-85131032A 4 channel CMOS differential analog mux w/o.v. Protection
HI4-5043 81006122A Dual SPDT CMOS analog switch
HI4-5045 81006142A Dual DPST CMOS analog switch
HI4-5049 81006202A Dual DPST CMOS analog switch
HI4-5051 81006222A Dual SPDT CMOS analog switch
HI4-574A 5962-8512704YA 12 bit A to D converter
HM1-6504 8102405VA 4K x 1 synchronous RAM
HM1-6504 JM38510/24501BVA 4K x 1 synchronous RAM
HM1-6504B 8102403VA 4K x 1 synchronous RAM
HM1-6504S 8102401VA 4K x 1 synchronous RAM
HM1-6514 8102406VA 1K x 4 synchronous RAM
HM1-6514 JM38510/24502BVA 1K x 4 synchronous RAM
HM1-6514B 8102404VA 1K x 4 synchronous RAM
HM1-6514S 8102402VA 1K x 4 synchronous RAM
HM1-6516 8403601JA 2K x 8 synchronous RAM
HM1-6516 JM38510/29102BJA 2K x 8 synchronous RAM
HM1-65162 JM38510/29104BJA 2K x 8 asynchronous RAM
HM1-65162 8403602JA 2K x 8 asynchronous RAM
HM1-65162B 8403606JA 2K x 8 asynchronous RAM
HM1-65162B JM38510/29110BJA 2K x 8 asynchronous RAM
HM1-65162C 8403603JA 2K x 8 asynchronous RAM
HM1-6516B 8403607JA 2K x 8 synchronous RAM
HM1-65262 8413201RA 2K x 8 SRAM CDIP
HM1-65262 JM38510/29103BRA 16K x 1 asxnchronous RAM
HM1-652628 8413203RA 2K x 8 SCRAM CDIP
HM1-65262B JM38510/29109BRA 16K x 1 asynchronous RAM
HM1-65642B JM38510/29205BXA 8K x 8 asynchronous RAM
HM1-6617 5962-8954001JA 2K x 8 fuse link PROM
HM1-6617B 5962-8954002JA 2K x 8 fuse link PROM
HM1-6642 5962-8869001JA 512 x 8 fuse link PROM
HM1-6642B 5962-8869002JA 512 x 8 fuse link PROM
HM4-6516 8403601ZA 2K x 8 synchronous RAM
HM4-6516 JM38510/29102BXA 2K x 8 synchronous RAM
HM4-65162 8403602ZA 2K x 8 asynchronous RAM
HM4-65162 JM38510/29104BXA 2K x 8 asynchronous RAM
HM4-65162B 8403606ZA 2K x 8 asynchronous RAM
HM4-65162C 8403603ZA 2K x 8 asynchronous RAM
HM4-6516B 8403607ZA 2K x 8 synchronous RAM
HM4-65262 8413201YA 2K x 8 SRAM LCC
HM4-65262 JM38510/29103BYA 16K x 1 asynchronous RAM
HM4-65262B 84 YA 2K x 8 SCRAM LCC
HM4-65262B JM38510/29109BYA 16K x 1 asynchronous RAM
HM4-65642B JM38510/29205BYA 8K x 8 asynchronous RAM
HM4-6617 5962-8954001XA 2K x 8 fuse link PROM
HM4-6617B 5962-8954002XA 2K x 8 fuse link PROM
M4-6642 5962-88690013A 512 x 8 fuse link PROM
HM4-6642B 5962-88690023A 512 x 8 fuse link PROM
HM6-6617 £962-8954001LA 2K x 8 fuse link PROM
HM6-6617B 5462-8954002LA 2K x 8 fuse link PROM
HM6-6642 5962-8869001LA 512 x 8 fuse link PROM
HM6-6642B 5962-8869002LA 512 x 8 fuse link PROM
HS1-3282 5962-8688001QA ARINC 429 bus interface
HS4-3282 5962-8688001XA ARINC 429 bus interface

7A11




Military Cross Reference - BY HARRIS PART NUMBER

HARRIS

DEVICE MILITARY REFERENCE DESCRIPTION
ICL7667MJA 5962-8766001PA Dual power MOS driver-cerdip

ICL7667MTV 5962-8766001GA Dual power MOS driver-can

ICL8038AMJD 5962-8877201CA Waveform generator

ICL8211IMTY 5962-8984201GA Voltage reference/indicator

ICL8212MTY 5962-8984202GA Voltage reference/indicator

ICM7170MDG 5962-8765301JA Micro P-compatible real time clock
ICM7170MDG 5962-8765301JC Micro P-compatible real time clock
ICM7555MTV 5962-8950303GA CMOS general purpose timer

ICM7556MJD 5962-8950304CA CMOS Dual general pupose timer
IH5040MDE JM38510/10501BEA SPST 75 ohm high-level CMOS analog switch
IH5041MDE JM38510/10502BEA Dual SPST 75 ohm high-level CMOS analog switch
IH5042MDE JM38510/10503BEA SPDT 75 ohm high-level CMOS analog sw
IH5043MDE JM38510/10504BEA Dual SPDT 75 ohm high-level CMOS analog switch
IH5043MJE 8100604EA Dual SPDT 75 ohm high-level CMOS analog switch
{H5044MDE JM38510/10505BEA DPST 75 ohm high-level CMOS analog switch
IH5045MDE JM38510/10506BEA Dual DPST 75 ohm high-level CMOS analog switch
IH5108MJE 7705203EA 8-channel Fault Protected CMOS analog multiplexer
IH5116MJ1 5962-8513104XA 16-channel Fault Protected CMOS analog
IH5140MJE 8100609EA/INT SPST high-level CMOS analog switch
IH5141MJE 8100610EA/INT Dual SPST high-level CMOS analog switch
IH5142MJE 8100611EA/INT SPDT high-level CMOS analog switch
IH5143MJE 8100612EA/INT Dual SPDT high-level CMOS analog switch
IH5145MJE 8100614EA/INT Dual DPST high-level CMOS analog switch
IH5151MJE 8100622EA/INT CMOS anaI%? switch

IH5208MJE 5962-8513106EA 4-channel differential Fault Protected CMOS analog
IH5352MJE 5962-8875001EA Quad video switch

IH5144MJE 8100613EA/INT DPST high-level CMOS analog switch
IH6108MJE 7705201EA 8-channel CMOS analog multiplexer
MD80C86 8405201QA Static 16-bit microprocessor-5MHZ
MDB80C86-2 8405202QA Static 16-bit microprocessor-8MHZ
MD80C88 5962-8601601QA 8/16 bit microprocessor-sMHZ

MD82C52 8501501XA Serial controller interface

MD82C54 8406501JA Programmable interval-timer

MD82C55A 8406602QA Programmable peripheral interface
MD82C55A-5 8406601QA Programmable peripheral interface
MD82C59A 5962-8501602YA Priority interrupt controller

MD82C59A-5 5962-8501601YA Priority interrupt controller

MD82C82 8406701RA Octal latching bus driver

MD82C83H 8406702RA Octal latching Inverting bus driver
MD82C84A 8406801VA Clock generator driver

MD82C86H-5 5962-8757701RA Octal bus transceivers

MD82C87H-5 5962-8757702RA Octal bus transceivers

MD82C88 8406901RA Bus controller

MD82C89 5962-8552801RA Bus arbiter

MR80C86 5201XA Static 16-bit microprocessor-SMHZ

MR 5962-8601601XA 8/16 bit microprocessor-5sMHZ

MR82C52 85015013A Serial controller interface

MR82C54 84065013A Programmable interval timer

MR82C55A 602XA Programmable peripheral interface
MR82C55A-5 1XA Programmable peripheral interface
MR82C59A 5962-85016023A Priority interrupt controller

MR82C59A-5 5962-85016013A Priority interrupt controller

MR82C82 84067012A Octal latching bus driver

MR82C83H 84067022A Octal latching inverting bus driver
MR82C84A 84068012A Clock generator driver

MR82C86H-5 5962-87577012A Octal bus transceivers

MR82C87H-5 5962-87577022A Octal bus transceivers

MR82C88 84069012A Bus controller

MR82C89 5962-85528012A Bus arbiter

V100ZA05 87063-037 100V MOV varistor

V100ZA3 87063-038 100V MOV varistor

V100ZA4 87063-039 100V MOV varistor

V120ZA05 87063-041 12V MOV varistor

V120ZA1 87063-042 12V MOV varistor

V120ZA4 87063-043 12V MOV varistor

V120ZA6 87063/044 12V MOV varistor

V130LA20B MIL-R-83530/1-2000B 130V MOV varistor

V150LA20B MIL-R-83530/1-2200D 150V MOV varistor

V150ZA05 87063-045 150V MOV varistor

V150ZA1 87063-046 150V MOV varistor

V150ZA4 87063-047 150V MOV varistor

V150ZA8 87063-048 150V MOV varistor

V180ZA05 87063-049 180V MOV varistor

V180ZA1 87063-050 180V MOV varistor

V180ZA10 87063-052 180V MOV varistor

V180ZA5 87063-051 180V MOV varistor

V22ZA05 87063-001 122V MOV varistor

V22ZA1 87063-002 122V MOV varistor

V22ZA2 87063-003 122V MOV varistor

V22ZA3 87063-004 122V MOV varistor
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V24ZA50 87063-005 122V MOV varistor
V275LA40B MIL-R-83530/1-4300E 250V MOV varistor
V27ZA05 87063-006 27V MOV varistor
V27ZA1 87063-007 27V MOV varistor
V27ZA2 87063-008 27V MOV varistor
V27ZA4 87063-009 27V MOV varistor
V27ZA60 87063-010 27V MOV varistor
V320LA40B MIL-R-83530/1-5100E 320V MOV varistor
V33ZA05 87063-011 33V MOV varistor
V33ZA1 87063-012 33V MOV varistor
V33ZA2 87063-013 33V MOV varistor
V33ZA5 87063-014 33V MOV varistor
V33ZA70 87063-015 33V MOV varistor
V36ZA80 87063-016 36V MOV varistor
V39ZA05 87063-017 39V MOV varistor
V39ZA1 81063-018 39V MOV varistor
V39ZA3 87063-019 39V MOV varistor
V39ZA6 87063-020 39V MOV varistor
VA7ZA05 87063-021 47V MOV varistor
V47ZA1 87063-022 47V MOV varistor
V47ZA3 87063-023 47V MOV varistor
V47ZA7 87063-024 47V MOV varistor
V56ZA05 87063-025 56V MOV varistor
V56ZA2 87063-026 56V MOV varistor
V56ZA3 87063-027 56V MOV varistor
V56ZA8 87063-028 56V MOV varistor
V68ZA05 87063-029 68V MOV varistor
V68ZA10 87063-032 68V MOV varistor
V68ZA2 87063-030 68V MOV varistor
V68ZA3 87063-031 68V MOV varistor
V82ZA05 87063-033 82V MOV varistor
V82ZA12 87063-036 82V MOV varistor
V82ZA2 063: 82V MOV varistor
V82ZA4 87063 82V MOV varistor
HD4-15530 78029013A Manchester encoder-decoder
HI1-0507 JM35510/19003BXA Differential 8-Ch CMOS analog mux

R80 8405202XA Static 16-bit microprocessor-8 MHZ
V100ZA15 87063-040 100V MOV varistor
40MMDB 90065-001 Hi-Rel MOV
40MMDB 90065-004 Hi-Rel MOV
40MMDB 90065-005 Hi-Rel MOV
40MMDB 90065-007 Hi-Rel MOV
40MMDB 90065-008 Hi-Rel MOV
40MMDB 90065-013 Hi-Rel MOV
40MMDB 90065-014 Hi-Rel MOV
40MMDB 90065-016 Hi-Rel MOV
40MMDB 90065-018 Hi-Rel MOV
40MMDB 90065-019 Hi-Rel MOV
40MMDB 90065-020 Hi-Rel MOV
40MMDB 90065-022 Hi-Rel MOV

7A13




Military Cross Reference - BY MIL REF NUMBER

HARRIS

MILITARY REFERENCE DEVICE DESCRIPTION
5962-85016013A MR82C59A-5 Priority interrupt controller

5962-8501601YA MD82C59A-5 Priority interrupt controlier

5962-85016023A MR82C59A Priority interrupt controller

5962-8501602YA MD82C59A Priority interrupt controller

5962-8512704XA HI-574A 12 bit A to D converter

5962-8512704YA HI4-574A 12 bit A to D converter .
5962-85131013A Hl4-0546 16 channel CMOS analog mux w/o.v. Protection
5962-8513101XA HI1-0546 16 channel CMOS analog mux w/o.v. Protection
5962-8513101XA Hi1-0546 16 channel CMOS analog mux w/o.v. Protection .
5962-85131023A Hi4-0547 8-channel CMOS differential analog mux w/o.v. Protection
5962-8513102XA HI1-0547 8 channel CMOS differential analog mux w/o.v. Protection
5962-85131032A 14-054! 4 channel CMOS differential analog mux w/o.v. Protection
5962-8513103EA HI1-0549 4 channel CMOS differential analog mux w/o.v. Protection
5962-8513104XA 1H5116MJI 16-channel Fault Protected CMOS ana%
5962-8513106EA IH5208MJE 4-channel differential Fault Protected CMOS analog
5962-8515301CA CD54HC73 Dual J-K flip-flop w/reset

5962-8515401CA CD54HC107 Dual J-K fiip-flop w/reset

5962-85528012A MR82C89 Bus arbiter

5962-8552801RA MD82C89 Bus arbiter

5962-8601601QA MD80C88 8/16 bit microprocessor-SMHZ

5962-8601601XA MR80C88 8/16 bit microprocessor-SMHZ

5962-8606101EA CD54HC157 Quad 2-input multiplexer

5962-8606201RA CD54HC563 Octal transparent latch, 3-state, inverting
5962-8670101JA CD54HCT154 4-t0-16 line decoder/demultiplexer
5962-86716012A HI4-0201HS High speed quad SPST CMOS analog switch
5962-8671601EA HI1-0201HS High speed quad SPST CMOS analog switch
5962-8681201EA D54HC368 Hex bufferfiine driver, 3-state, invertin
5962-8681301RA CD54HC533 Octal transparent latch, 3-state, inverting
5962-8681401RA CD54HC534 Octal D-type flip-flop, 3-state, inverting
5962-8681501RA CD54HC564 Octal D-type flip-flop, 3-state, Inverting
5962-8681701EA CD54HC597 8-bit shift register with VP latch
5962-8681801RA CD54HC688 8-bit magnitude cor?garator

5962-8681901EA CD54HC4049 Hex inverting HIGH-to-LOW level shifter
5962-8682001EA CD54HC4050 Hex HIGH-to-LOW level shifter
5962-8682101EA CD54HC42

5962-8682201JA CD54HC154 4-to-16-line decoder/demultiplexer
5962-8682301EA CD54HC158 Quad 2-input multiplexer inverting
5962-8682501EA CD54HC173 Quad D-type flip-fiop, 3-state )
5962-8682601EA CD54HC194 4-bit bidirectional universal shift register
5962-8682701EA CD54HC195 4-bit parallel access shift register
5962-8682801EA CD54HC366 Hex bufferfline driver, 3-state, inverting
5962-8683101CA CD54HCT00 Quad 2-input NAND gate

5962-8684701EA CD54HC123 Dual retriggerable monostable muitivibrator w/reset
5962-8684801CA CD54HC126 Quad 3-state buffer

5962-8685201CA CD54HCT32 Quad 2-input OR gate

5962-8685301CA CD54HCT74 Dual D fiip-fiop w/set and reset
5962-8685401EA CD54HCT161 Synchronous 4-bit binary counter, asynchronous reset
5962-8685501EA CD54HCT165 g—cblérarallsl-ln serial-out shift register
5962-8685601RA CD54HCT573 transparent latch, 3-state
5962-8685701RA CD54HCT688 8-bit magnitude comparator

5962-86860012A 4-4902 Precision quad comparator

5962-8686001EA HA1-4902 Precision quad comparator

5962-8686701RA CD54HCT373 Octal transparent latch, 3-state
5962-8688001QA HS1-3282 ARINC 429 bus interface

5962-8688001XA HS4-3282 ARINC 429 bus Interface

5962-8688301CA CD54HCTO08 Quad 2-input AND gate

5962-8688401EA CD541HC238 3-t0-8 line decoder/demuitiplexer
5962-8688501JA CD54HC646 Octal bus transceiver/register, 3-state
5962-8688601EA CD54HC4538 Dual retrig prec monostable multivibrator
5962-8689001CA CD54HCT14 Hex inverting Schmitt Trigger

5962-8689101EA CD54HC191 Synchronous 4-bit binary up/down counter
5962-87577012A MR82C86H-5 Octal bus transceivers

5962-8757701RA MD82C86H-5 Octal bus transceivers

5962-87577022A MR82C87H-5 Octal bus transceivers

5962-8757702RA MD82C87H-5 Octal bus transceivers

5962-8764701CA CD54HC03 Quad 2-input NAND gate w/open collector
5962-8765301JA ICM7170MDG Micro P-compatible real time clock
5962-8765301JC ICM7170MDG Micro P-compatible real time clock
5962-8766001GA ICL7667MTV Dual power MOS driver-can

5962-8766001PA ICL7667MJA Dual power MOS driver-cendip

5962-8767301CA DG180AP Dual SPST switch

5962-8767301IA DG180AA Dual SPST switch

5962-87677012A HA4-5330 High speed sample and hold

5962-8767701CA HA1-5330 High speed sample and hold

5962-8768001EA CD54HC4060 14-slag?sblnaw uggple counter w/oscillator
5962-8772101CA CD54HC125 Quad 3-state buffer

5962-8772201CA CD54HC4075 Triple 3-input OR gate

5962-8772401EA CD54HC193 Synchronous 4-bit binary up/down counter
5962-8772501RA CD54HCT273 Octal D-ype flip-flop w/reset

5962-8773301EA CD54HC4511 BCD-to-7 segment latch/decoder/driver
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5962-8775401EA CD54HC4053 Triple 2 channel analog muitiplexer/demultiplexer
3962 077030 1E HAT 2400 4 Shannel brog: op-amp
5962-87784012A HA4-5190 Wideband fast settling op-amp
5962-8778401CA HA1-5190 Wideband fast settling op-amp
5962-8778401XA HA2-5190 Wideband fast settling op-amp

778501XA HA2-2541 Wideband fast settling unity gain stable op-amp
5962-87787012A HA4-2539 High slew rate wideband op-amp
5962-8778701CA HA1-2539 High slew rate wideband op-amp
5962-8780501EA CD54HC221 Dual monostable multivibrator w/reset
5962-8780601RA CD54HC299 8-bit universal shift register, 3-state
5962-8780701RA CD54HC377 Octal D-type flip-flop with data enable
5962-8780801EA CD54HC192 Synchronous BCD decade up/down counter
gggﬂgggg}?: CD54HC640 Qo ?us trainscgllver,n&s(ate inverting
g uad low noise am
5962-8850201CA ﬂﬁ?g}gﬁ Quad low noise hlgrf g&amlg
5962-8855601EA CD54HC4052 Dual 4-channel analog multiplexer/demultiplexer
mamme | S0 BUARRE R o
5962-8862401JA CD54HCT4059 Programmable divided-by-"N" counterC352
5962-8867101EA CD54HCT191 Synchronous 4-bit binary up/down counter
smmmas | e e o
2
gamoh | i 512 xgs i enou
x 8 fuse lin
5962-88690023A ﬂmﬁgg 512 x 8 fuse link PROM
5962-8869002JA HM1-6642B 512 x 8 fuse link PROM
5962-8869002LA HM6-6642B 512 x 8 fuse link PROM
5962-8875001EA IH5352MJE Quad video switch
5962-8875701EA CD54HCT4046 Phase-lock loop with VCO
962-8875901EA CD54HCT173 Quad D-type flip-flop, 3-state
5962-8877201CA ICL8038AMJD Waveform generator
5962-8944501JA CD54HC4059 Prog, divide by N counter
5962-8945801EA CD54HCT4020 14 stage binary ripple counter
5962-89502012A HA4-2544 Video op-amp
3965-0960801PA e Vido ob-amp
A7-2544 60 Op-am|
5962-8950303GA %J7255545MTV CMOSOPeneI%I purpose timer
5962-8950304CA ICM7556MJD CMOS Dual general pupose timer
BemnCt | Gt S,
peamel | hEsy e
4 H 1 x 8 fuse linl
5962-8954002JA Hm ﬁ,;a 2K x 8 fuse link PROM
5962-8954002LA HM6-6617B 2K x 8 fuse link PROM
5962-8954002XA HM4-66178 2K x 8 fuse link PROM
-8954801 HA4-5102 Dual low noise hi-perf op-amp
5962-8954801GC HA2-5102 Dual low noise hi-perf op-amp
5962-8954801PA HA7-5102 Dual low noise hi-perf op-amp
5962-8960901EA CD54HC4046A Phase-locked loop wlthoglco
5962-89627002A }.A4-5137 Ultra low noise precision op-amp
5962-89627012A HA4-5127 Ultra low noise precision op-amp
5962-8962701GC HA2-5127 Ultra low noise precision op-amp
5962-8962701PA HA7-5127 Ultra low noise precision op-amp
5962-8962702GC HA2-5137 Ultra low noise precision op-amp
et | R s oo s oy
R tra low noise wide| -am|
5962-8962703GC ﬂﬁ;-g}:; Ultra low noise wideband g-amg
5962-8962703PA HA7-5147 Ultra low noise wideband op-amp
5962-89631012A HA4-5111 Low noise hi-performance op-amp
5962-8963101GA HA2-5111 Low noise hi-performance op-amp
gggg%sio};: HA7-5111 '50‘:1 rlrolse hil—pe'::orm"anco op-amp
96320 HA4-5112 ual low noise -amp
5962-8963201GA HAg.gﬁg Dual low noise hl-ggrf %-amp
5962-8963201PA HA7-5112 Dual low noise hi-perf op-amp
5962-89634012A HA4-5114 Quad low noise hi-perf op-amp
5962-8963401CA HA1-5114 Quad low noise hi-perf op-amp
5962-89635012A HA4-5101 Low noise hi-performance op-amp
5962-8963501GC HA2-5101 Low noise hi-performance op-amp
5962-8963501PA HA7-5101 Low noise hi-performance op-amp
5962-89636012A HA4-5002 Current driver op-amp
R | M Chmel o 22
5962-8964301XA HA2-2542 High output current op-amp
5962-89648012A HA4-2540 Wideband fast settling op-amp
5962-8964801CA HA1-2540 Wideband fast settling op-amp
5962-89656022A HA4-5142 Dual ultra low power op-amp
5962-8965602GC HA2-5142 Dual ultra low power op-amp
5962-8965602PA } A7-5142 Dual ultra low power op-amp
5962-89656032A HA4-5144 Quad ultra low power op-amp
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5962-8965603CA HA1-5144 Quad ultra low

5962-8970001EA CD54HCT123 Dual rotrlggeraglo monostab multivibrator w/set and reset

5962-8970101EA CD54HCT175 Quad D- tﬂm flip-flop w/reset-not in data base

5962-8970201EA CD54HCT112 Dual J-K p«ﬂop w tand reset

5962-8970301CA CD54HCT27 Triple 3-

5962-8970401CA CD54HCT164 8-bits arallel—out shift register

5962-8970501EA CD54HCT257 Quad 2- input multlplexer, 3-state

5962-8970701EA CD54HCT162 Synchronous BCD decade counter, synchronous reset

5962-8970801EA CD54HCT258 Quad 2-I|n&w-4-llne data selector

5962-8970901CA CD54HCT11 Trlple 3- InggtnA

5962-8974001RA CD54HCT640 r,3 -state, inverting

5962-8974301EA CD54HCT174 Hex D -type flip-flop w/reset

5962-8974501EA CD54HCT238 3-t0-8 line deeoderldemultiplexor

5962-8974601CA CD54HCT30 8-input NAND

5962-8974701CA CD54HCT04 Hex Inverter

5962-8975101CA CD54HCT02 Quad 2-input NOR gate

5962-8976501EA CD54HC283 4-bit binary full adder w/fast carry

5962-8976901RA CD54HCT377 Oclal D-type fi p-ﬂop with data enable

5962-8977101 CD54HCT4060 4-stage binary rij le eountar wj/oscillator

5962-8984201GA ICL8211MTY Voltago refere

5962-8984202GA ICLB212MTY Voltage refamnoellndleaw

5962-8984301CA CD54HCT10 Triple 3-input NAND gate

5962-8984401CA CD54HCT86 Quad 2-input exclusive OR gate

5962-8984501CA CD54HCT132 Quad 2-input NAND Schmitt Trigger

5962-8984901RA CD54HCT534 Octal D- ge ﬂip-ﬂop, 3-state, inverting

5962-8989001CA CD54HCT393 Dual 4-bit bin Ie counter

5962-8994601EA CD54HC190 Presettable SY! own counter

5962-8994701MEA CD54HCT4040 12-bit binary ripple ooun

5962-9050501ME CD54HCT153 Dual 4-input multiplexer

5962-9052401MEA CD54HCT251 8- ir;gut multiplexer, 3-state

5962-9052501MQA HDI-6402R

5962-9052502MQA HDI-6402B UART 8MH

5962-9055301EA CD54HC40103 8-bit binary down counter

5962-9057401EA CD54HCT40102 8-bit synchronous BCD down counter

5962-9059701MEA CD54HCT4017 Johnson decade counter with 10 decoded outputs

5962-9064001CA CcD4016B Quad bilateral switch

5962-9065101MCA CD54HCT126 Quad 3-state buffer

5962-9065201MEA CD54HCT151 8-input multiplexer

5962-9070101MEA CD54HCT109 Dual J-K fiip-flop w/set and reset

5962-9070201MEA CD54HCT157 Quad 2-input multiplexer

5962-9070301MEA CD54HCT158 Quad 2-input multiplexer, inverting

5962-9070501MEA CD54HCT160 Synchronous BCD decade counter,asynchronous reset

5962-9070601MEA CD54HCT367 Hex buffer/line driver, 3-state

5962-9075801MEA CD54HCT75 Quad bistable transparent latch

5962-9084901MCA CD54HCT107 Dual J-K fiip-fi o%w/rese

5962-8682401EA CD54HC160 Synchronous BCD decade counter, asynchronous reset

7702301EA CD4520B Dual binary up counter

7702501EA CD4094B 8 @ shift-and-store bus register

7703201JA CD4515B 4-bit latch/4-to-16 line decoder (outputs low)

7703702EA ©D4585B 4-bit m. nltude oompara r

7704402CA CD4078B 8-input m‘?a

7704701EA CD45558 Dual 1-of-4 decoder/demultiplexer (outputs high)

7704801EA CD4556B Dual 1-of-4 decoder/demultiplexer (outputs low)

770520-12A 1-0508 8 channel CMOS analog mux

7705201EA IH6108MJE 8-channel CMOS analog multiplexer

7705201EC HI1-0508 8 channel CMOS analog mux

77052022A HI4-0548 8-channel CMOS analog mux w/o.v. Protection

7705202EA HI1-0548 8-channel CMOS analog mux w/o.v. Protection

7705203EA IH5108MJE 8-channel Fault Protected CMOS analog multiplexer
800302 HA4-2640 High voltage op-amp

7800302GC HA2-2640 High voltage op-amp

7800302PA HA7-2640 High voltage op-amp

78029013A HD4-15530 Manchester encoder-decoder

7802901JA HD1-15530 Manchester encoder-decoder

80016012A HA4-2420 ngh speed sample and hold

8001601CA HA1-2420 High speed sample and hold

8100604EA IH5043MJE Dual PDT 75 0 m high-level CMOS analog switch

8100609EA/INT IH5140MJE SPST high-level CMOS analog switch

8100609EA/MLB HI1-5040 Single SPST CMOS anakg switch

8100610EA/INT IH5141MJE Dual SPST mﬂl level CMOS analog switch

8100610EA/MLB HI1-5041 Dual SPST CMOS analog switch

8100611EA/INT IH5142MJE SPDT high-level CMOS analog switch

8100611EAMLB HI1-5342 Single SPDT CMOS analog swiwh

81006122A HI4-5043 Dual SPDT CMOS analﬁ

8100612EA/INT IH5143MJE Dual SPDT high-level CMOS analog switch

8100612EA/MLB HI1-5043 Dual SPDT CMOS analog switch

8100613EA/INT IH5144MJE DPST high-level CMOS analog switch

8100613EA/MLB HI1-5044 Single SPST CMOS analog switch

81006142A HI4-5045 Dual DPST C| anak’)'? switch

8100614EA/INT IH5145MJE Dual DPST hlgh-level OS analog switch

8100614EA/MLB HI1-5045 Dual SPST CMOS analog switch
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8100615EAMLB HI1-5046 Single DPDT CMOS analog switch
8100616EAMLB HI1-5046A SIngle DPDT CMOS al switch
8100617EAMLB HI1-5047 DPDT CMOS analog swi
81006 18EAMLB HI1-5047A DPDT CMOS analog switch
8100619EAMLB HI1-5048 Dual SPST CMOS analog switch
81006202A HI4-5049 Dual DPST CMOS analog switch
8100620EAMLB HI1-5049 Dual DPST CMOS analog switch
8100621 EAMLB HI1-5050 SPDT CMOS analog switch
81006222A HI4-5051 Dual SPDT CMOS analog switch
8100622EA/INT TH5151MJE CMOS analo%:wltch

00622EA/MLB HI1-5051 Dual SPDT CMOS analog switch
8101602EA CD4029B Presettable up/down counter
8101801EA CD4053B Triple 2 channel analog multiplexer/demultiplexer
8102001CA CD4047B Monostable/A-stable multivibrator
8102401VA HM1-6504S 4K x 1 synchronous RAM
8102402VA HM1-6514S 1K x 4 synchronous RAM
8102403VA HM1-6504B 4K x 1 synchronous RAM
8102404VA +HM1-6514B 1K x 4 synchronous RAM
8102406VA HM1-6504 4K x 1 synchronous RAM
8102406VA HM1-6514 1K x 4 synchronous RAM
81063-018 V39ZA1 39V MOV varistor
8403601JA HM1-6516 2K x 8 synchronous RAM
8403601ZA HM4-6516 2K x 8 synchronous RAM
8403602JA HM1-65162 2K x 8 asynchronous RAM
8403602ZA HM4-65162 2K x 8 asynchronous RAM
8403603JA HM1-65162C 2K x 8 asynchronous RAM
8403603ZA HM4-65162C 2K x 8 asynchronous RAM

HM1-65162B 2K x 8 asynchronous RAM
8403606ZA HM4-651628 2K x 8 asynchronous RAM
8403607JA HM1-6516B 2K x 8 synchronous RAM
8403607ZA HM4-6516B 2K x 8 synchronous RAM
8403701CA CD54HC00 Quad 2-input NAND gate
8403801CA CD54HC10 Triple 3-input NAND gate
8403901CA CD54HC20 Dual 4-input NAND gate
8404001CA CD54HC30 8-input NAND r?ata
8404101CA CD54HC02 Quad 2-input NOR gate
8404201CA CD54HC27 Triple 3-input NOR gate
8404401CA CD54HC4002 Qual 4-input NOR gate
8404501CA CD54HC32 Quad 2-input OR gate
8404601CA CD54HC86 Quad 2-input exclusive OR gate
8404701CA CD54HC08 Quad 2-input AND gate
8404801CA CD54HC11 Triple 3-input AND gate
8405201QA MD80C86 Static 16-bit microprocessor-5SMHZ
8405201XA MR80C86 Static 16-bit microprocessor-SMHZ
8405202QA MD80C86-2 Static 16-bit microprocessor-8MHZ
8405202XA MR80C86-2 Static 16-bit microprocessor-8 MHZ
8405601CA CD54HC74 Dual D flip-flop w/set and reset
8406201EA CD54HC138 3-to-8-line decoder/demultiplexer, inverting
8406401EA CD54HC147 10-to-4-line priority encoder
84065013A MR82C54 Programmable interval timer
8406501JA MD82C54 Programmable interval-timer
8406601QA MD82C55A-5 Programmable peripheral interface
8406601XA MR82C55A-5 Programmable peripheral interface
8406602QA MD82C55A Programmable peripheral interface
8406602XA MR82C55A Programmable peripheral interface
84067012A MR82C82 Octal latching bus driver
8406701RA MD82C82 Octal latching bus driver
84067022A MR82C83H Octal latching Inverting bus driver
8406702RA MD82C83H Octal latching inverting bus driver
84068012A MR82C84A Clock generator driver
8406801VA MD82C84A Clock generator driver
84069012A MR82C88 Bus controller
8406901RA MD82C88 Bus controller
8407001EA CD54HC75 Quad bistable transparent latch
8407101RA CD54HC374 Octal D-type flip-flop, 3-state
8407201RA CD54HC373 Octal transparent latch, 3-state
8407301EA CD54HC174 Hex D-type flip-flop w/reset
8407401RA CD54HC240 Octal buffer/line driver, 3-state, inverting
8407501EA CD54HC161 Synchrounous 4-bit binary counter, asynchronous reset
8408501RA CD54HC245 Octal bus trancelver, 3-state
8408801EA CD54HC112 Dual J-K fiip-flop w/set and reset
8408901EA CD54HC175 Quad D-tyﬁ:‘!ip-ﬂop w/reset
8409001CA CD54HC243 Quad bus transceiver, 3-state
8409101CA CD54HC14 Hex inverting Schmitt Tr?dger
CD54HC139 Dual 2-of-4-line decoder/demultiplexer

8409301EA CD54HC153 Dual 4-input multiplexer
8409501EA CD54HC165 g&izraraﬂal-irvssﬂal-out shift register
8409601RA CD54HC244 buffer/line driver, 3-state
8409801CA CD54HC04 Hex inverter
8409901RA CDS54HC273 Octal D-t{ge flip-flop wireset
8410001CA CD54HC393 Dual 4-bit binary ripple counter
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8412801EA CD54HC151 8-input multiplexer
8413201RA HM1-65262 2K x 8 SRAM CDIP
8413201YA HM4-65262 2K x 8 SRAM LCC
8413203RA HM1-65262B 2K x 8 SCRAM CDIP
8413203YA HM4-652628 2K x 8 SCRAM LCC
8415001EA CD54HC109 Dual J-K fiip-flop w/set and reset
8416201CA CD54HC164 8-bit serial-infparallel-out shift register
CA CD54HC7266 Quad exclusive NOR

8500101EA CD54HC365 Hex buffer/line driver, 3-state
8500201EA CD54HC367 Hex buffer/line driver, 3-state
8500301EA CD54HC4020 14 stage binary ripple counter
8500401EA CD54HC4040 12-bit binary ripple counter
85015013A MR82C52 Serial controller interface
8501501XA MD82C52 Serial controller interface
8509401EA CD54HC162 Synchronous BCD decade counter, asynchronous reset
8512401EA CD54HC257
8512501EA CD54HC251 8-input multiplexer, 3-state
8512801RA CD54HC573 Octal transparent latch, 3-state
8513001RA CD54HCT244 Octal buffer/line driver, 3-state
8550401 CD54HCT138 3-t0-8-line decoder/demultiplexer, inverting
8550501RA CD54HCT240 Octal buffer/line driver, 3-state, inverting
8550601RA CD54HCT245 Octal buffer transceiver, 3-state
8550701RA CD54HCT374 Octal D-type fiip-flop, 3-state
8551901EA CD54HC259 8-bit addressable hatch
8601001CA CD54HCU04 Hex inverter (unbuffered)
8601101EA CD54HC4017 Johnson decade counter w/10 decoded outputs
8601201CA CD54HC4024 7-stage binary ripple counter
8601301EA CD54HC85 4-bit magnitude comparator
8607601EA CD54HC163 Synchronous 4-bit binary counter, synchronous resset
8607701CA CD54HC280 it odd/even parity generator/checker
87063-001 V22ZA05 122V MOV varistor
87063-002 V22ZA1 122V MOV varistor
87063-003 V22ZA2 122V MOV varistor
87063-004 V22ZA3 122V MOV varistor
87063-005 V24ZA50 122V MOV varistor
87063-006 V27ZA05 27V MOV varistor
87063-007 V27ZA1 27V MOV varistor
87063-008 V27ZA2 27V MOV varistor
87063-009 V27ZA4 27V MOV varistor
87063-010 V27ZA60 27V MOV varistor
87063-011 V33ZA05 33V MOV varistor
87063-012 V33ZA1 33V MOV varistor
87063-013 V33ZA2 33V MOV varistor
87063-014 V33ZA5 33V MOV varistor
87063-015 V33ZA70 33V MOV varistor
87063-016 V36ZA80 36V MOV varistor
87063-017 V39ZA05 39V MOV varistor
87063-019 V39ZA3 39V MOV varistor
87063-020 V39ZA6 39V MOV varistor
87063-021 V47ZA05 47V MOV varistor
87063-022 V47ZA1 47V MOV varistor
87063-023 V47ZA3 47V MOV varistor
87063-024 VA47ZA7 47V MOV varistor
87063-025 V56ZA05 56V MOV varistor
87063-026 V56ZA2 56V MOV varistor
87063-027 V56ZA3 56V MOV varistor
87063-028 V56ZA8 56V MOV varistor
87063-029 V68ZA05 68V MOV varistor
87063-030 V68ZA2 68V MOV varistor
87063-031 V68ZA3 68V MOV varistor
87063-032 V68ZA10 68V MOV varistor
87063-033 V82ZA05 82V MOV varistor
87 V82ZA2 82V MOV varistor
87063-035 V82ZA4 82V MOV varistor
87063-036 V82ZA12 82V MOV varistor
87063-037 V100ZA05 100V MOV varistor
87063-038 V100ZA3 100V MOV varistor
87063-039 V100ZA4 100V MOV varistor
87063-040 V100ZA15 100V MOV varistor
87063-041 V120ZA05 12V MOV varistor
87063-042 V120ZA1 12V MOV varistor
87063-043 V120ZA4 12V MOV varistor
87063-045 V150ZA05 150V MOV varistor
87063-046 V150ZA1 150V MOV varistor
87063-047 V150ZA4 150V MOV varistor
87063-048 150ZA8 150V MOV varistor
87063-049 V180ZA05 180V MOV varistor
87063-050 180ZA1 180V MOV varistor
87063-051 V180ZA5 180V MOV varistor
87063-052 V180ZA10 180V MOV varistor
87063/044 V120ZA6 12V MOV varistor
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9055701EA D4538B Dual precision monostable muitivibrator
JAN89007 2N7123 100V/38A, N-CH MOSFET
JAN89007 2N7124 200V/30A, N-CH MOSFET
JAN89007 2N7125 400V/14A, N-CH MOSFET
JAN89007 2N7126 500V/12A, N-CH MOSFET
JAN89009 2N7119 100V/14A, N-CH MOSFET
JAI 2N7120 200V/9A, N-CH MOSFET
JANB9009 2N7121 400V/5.5A, N-CH MOSFET
JAN89009 2N7122 500V/4.5A, N-CH MOSFET
JAN89025 2N7241 100V/14A, N-CH MOSFET
JANB9025 2N7242 200V/9A, N-CH MOSFET
JANB9025 2N7243 400V/5.5A, N-CH MOSF!|
JANB9025 2N7244 500V/4.5A, N-CH MOSFET
JANB9026 2N7224 100V/30A, N-CH MOSFET
N89026 2N7225 200V/27A, N-CH MOSFET

JANB9026 2N7227 400V/12A, N-CH MOSFET

AN89026 2N7228 500V/13A, N-CH MOSFET
JM38510/19002BXA HI1-0546 Single 16-Ch CMOS analog mux w/o.v. Protection
JM38510/19003BXA HI1-0507 Differential 8-Ch CMOS analog mux
JM38510/19004BXA HI1-0547 Differential 8-Ch CMOS analog mux w/o.v. Protection
JM38510/19005BEA HI1-0548 Single 8-Ch CMOS analog mux w/o.v. Protection

M38510/05001BCA CD4011A Quad 2-input NAND gate
JM38510/05002BCA CD4012A Dual 4-input NAND gate
JM38510/05003BCA CD4023A Triple 3-input NAND gate
JM38510/05051BCA CD4011B Quad 2-input NAND gate
JM38510/05052BCA CD4012B Dual 4-input NAND gate
JM38510/05053BCA CD4023B Triple 3-input NAND gate
JM38510/05101BCA CD4013A DualD ﬁig-ﬂo with set/reset capability
JM38510/05102BEA CD4027A Dual J-K fiip-fiop with set/reset capability
JM38510/05151BCA CD4013B Dual D ﬂlg-ﬁo with set/reset capabilll
JM38510/05152BEA CD4027B Dual J-K flip-flop with set/resst capabil
JM38510/05201BCA CD4000A Dual 3 input NOR gate plus Inverter
JM38510/05203BCA CD4002A Dual 4 input NOR gate
JM38510/05204BCA CD4025A Triple 3-input NOR gate
JM38510/05252BCA CD4001B Quad 2 input NOR gate
JM38510/05253BCA CD4002B Dual 4 input NOR gate
JM38510/05254BCA CD4025B Triple 3-input NOR gate

M38510/05301BCA CD4007A Dual complementary pair plus inverter
JM38510/05302BEA CD4019A Quad AND/OR select gate
JM38510/05351BCA CD4007UB Dual eomBIemenWy pair plus inverter
JM38510/05352BEA CD4019B Quad AND/OR select gate
J 10/05353BCA CD4030B Quad Exclusive-OR gate
JM38510/05451BEA CD4008B 4 Bit full adder with parallel camry out
JM38510/05503BEA CD4049A Hex buffer/converter (inverting)
JM38510/05504BEA CD4050A Hex buffer/converter (non-inverting)
JM38510/05553BEA CD4049UB Hex buffer/converter (inverting)
JM38510/055564BEA CD4050B Hex buffer/converter (non-inverting)
JM38510/05555BCA CD4041UB Quad true/complement buffer
JM38510/05601BEA CD4017A Decade counter/divider
JM38510/05603BEA CD4020A 14-stage binary ripple counter
JM38510/05605BCA CD4024A 7-stage binary ripple counter
JM38510/05651BEA CD4017B Decade counter/divider
JM38510/05652BEA CcD4018B Presettable divide by N counter
Jl 10/05653BEA CD4020B 14-stage binary ripple counter
JM38510/05654BEA CD40228 Octal counter/divider

10/05655| CD4024B 7-stage binary ripple counter

JM38510/05701BCA CD4006A 18-stage static shift register
JM38510/05702BEA CD4014A 8-stage static shift register
JM38510/05703BEA CD4015A Dual 4 stage static shift register
JM38510/05704BEA CD4021A 8-stage static shift register
JM38510/05705BEA CD4031A 64 stage static shift register
JM38510/05752BEA CD4014B 8-stage static shift raq:ter
JM38510/05753BEA CD4015B8 Dual 4 stage static shift register
JM38510/05754BEA CD4021B 8-stage static shift register
JM38510/05852BCA CD4066B Quad bilateral switch
JM38510/05951BEA CD4028B BCD-to-decimal decoder
JM38510/05604BEA CD4022A Octal counter/divider
JM38510/10501BEA IH5040MDE SPST 75 ohm high-level CMOS analog switch
JM38510/10502BEA IH5041MDE Dual SPST 75 ohm high-level CMOS analog switch
JM38510/10503BEA IH5042MDE SPDT 75 ohm high-level CMOS analog switch
JM38510/10504BEA IH5043MDE Dual SPDT 75 ohm high-level CMOS analog switch
JM38510/10505BEA IH5044MDE DPST 75 ohm high-level CMOS analog switch
JM38510/10506BEA IH5045MDE Dual DPST 75 ohm hgh-level CMOS analog switch
JM38510/11601BCA DG300AAP TTL compatible CMOS analog SW
JM38510/11602BCA DG301AAP TTL compatible CMOS analog SW
JM38510/11603BCA DG302AAP TTL compatible CMOS analog SW
JM38510/11604BCA DG303AAP TTL compatible CMOS analog SW
JM38510/12202BGA HA2-2600 Wideband high impedance amp
JM38510/12203BGC HA2-2620 Wideband (uncomp) amp
JM38510/12203BGC HA2-2600 Wideband high impedence amp

7A19




Military Cross Reference - BY MIL REF NUMBER

HARRIS

MILITARY REFERENCE DEVICE DESCRIPTION
JM38510/12203BPA HA7-2600 Wideband high impedance amp
JM38510/12203BGA HA2-2620 Wideband (uncomp) amp
JM38510/12204BGC HA2-2500 Precision high slew rate amp
JM38510/12204BPA HA7-2500 Precision high slew rate amp
JM38510/12205BGA HA2-2510 High slew rate amp
JM38510/12205BGC HA2-2510 High slew rate amp
JM38510/12205BPA HA7-2510 High slew rate amp
JM38510/12206BGA HA2-2520 High slew rate (uncomp) amp
JM38510/12206BGC HA2-2520 High slew rate (uncomp) amp
JM38510/12206BPA HA7-2520 High slew rate (uncomp amg:
JM38510/12302BEA DG201AAP Quad SPST CMOS analog SW
JM38510/17001BCA CD4081B Quad 2-input AND gate
JM38510/17002BCA CD4082B Dual 4-input AND gate
JM38510/17003BCA CD4073B Triple 3-input AND gate
JM38510/17101BCA CD4071B Quad 2-input OR gate
JM38510/17102BCA CD4072B Dual 4-input OR gate
JM38510/17103BCA CD40758 Triple 3-input OR gate
JM38510/17201BCA CD4085B Dual 2-wide, 2-input AND/OR/INVERT JOOR 1gate
JM38510/17202BCA CD4086B Expandable 4-wider 2-input AND/OR/INVERT (AOI) gate
JM38510/17203BCA CD4070B Quad exclusive-OR gate
JM38510/17204BCA CD4077B Quad exclusive-NOR gate
JM38510/17401BCA CD4069UB Hex inverter
JM38510/17403BEA CD4502B Hex inverter/buffer (3 state)
JM38510/17504BEA CD4098B Dual monostable multivibrator
JM38510/17601BEA CD4099B 8-bit addressable latch
JM38510/19001BXA HI1-0506 Single 16-Ch CMOS analog mux
JM38510/19006BEA HI1-0549 Differential 4-Ch CMOS analog mux w/o.v. Protection
JM38510/19007BEA HI1-0508 8 channel CMOS an. mux
JM38510/19008BEA HI1-0509 4 channel CMOS differential analog mux
JM38510/24501BVA HM1-6504 4K x 1 synchronous RAM
JM38510/24502BVA HM1-6514 1K x 4 synchronous RAM
JM38510/29102BJA HM1-6516 2K x 8 synchronous RAM
JM38510/29102BXA HM4-6516 2K x 8 synchronous RAM
JM38510/29103BRA HM1-65262 16K x 1 asynchronous RAM
JM38510/29103BYA HM4-65262 16K x 1 asynchronous RAM
JM38510/29104BJA HM1-65162 2K x 8 asynchronous RAM
JM38510/29104BXA HM4-65162 2K x 8 asynchronous RAM
JM38510/29109BRA HM1-65262B 16K x 1 asynchronous RAM
JM38510/29109BYA HM4-652628 16K x 1 asynchronous RAM
JM38510/29110BJA HM1-65162B 2K x 8 asynchronous RAM
JM38510/29205BXA HM1-65642B 8K x 8 asynchronous RAM
JM38510/29205BYA HM4-65642B 8K x 8 asynchronous RAM
JM38510/12203BPA HA7-2620 Wideband (uncomp) amp
MIL-R-83530/1-2000B V130LA20B 130V MOV varistor
MIL-R-83530/1-2200D V150LA20B 150V MOV varistor
MIL-R-83530/1-4300E V275LA408 250V MOV varlistor
MIL-R-83530/1-5100E V320LA40B 320V MOV varistor
MIL-S-19500/368 2N3440 250V/1A, N-P-N
MIL-5-19500/368 2N3439 V/HA, N-P-N
MIL-S-19500/384 2N3584 250V/2A, N-P-N
MIL-S-19500/384 2N3585 300V/2A, N-P-N
MIL-S-19500/439 2N5039 75V/20A, N-P-N
MIL-S-19500/439 2N5038 90V/20A, N-P-N hi-speed
MIL-S-19500/456 2N5302 60V/30A, N-P-N
MIL-S-18500/456 2N5303 80V/30A, N-P-N
MIL-S-19500/461 2N6211 -275V/-2A, P-N-P
MIL-S-19500/461 2N6212 -300V/-2A, P-N-P
MIL-S-19500/461 2N6213 -350V/-2A, P-N-P
MIL-S-19500/485 2N54158 -200V/-1A, P-N-P
MIL-S-19500/485 2N5416S -300V/-1A, P-N-P
MIL-S-19500/488 2N5672 120V/30A, N-P-N hi-speed
MIL-S-19500/488 2N5671 90V/30A, N-P-N
MIL-S-19500/504 2N6284 100V/20A, N-P-N
MIL-S-19500/504 2N6283 80V/20A, N-P-N
MIL-S-19500/505 2N6287 -100V/-20A, P-N-P
MIL-S-19500/505 2N6286 -80V/-20A, P-N-P
MIL-S-19500/523 2N6383 40V/10A, N-P-N
MIL-S-19500/523 2N6384 60V/10A, N-P-N
MIL-S-19500/523 2N6385 80V/10A, N-P-N
MIL-S-19500/525 2N6546 300V/15A, N-P-N
MIL-S-19500/525 2N6547 400V/15A, N-P-N
MIL-S-19500/526 2N3879 75V/7A, N-P-N hi-speed
MIL-S-19500/527 2N6648 -40V/-10A, P-N-P
MIL-S-19500/527 2N6649 -60V/-10A, P-N-P
MIL-S-18500/527 2N6650 -80V/-10A, P-N-P
MIL-S-19500/528 2N6033 120V/50A, N-P-N
MIL-S-18500/528 2N6032 90V/50A, N-P-N
MIL-S-19500/537 2N6674 300V/20A, N-P-N hi-speed
MIL-S-19500/537 2N6675 400V/20A, N-P-N hi-s
MIL-S-18500/538 2N6676 300V/20A, N-P-N hi-speed
MIL-S-19500/538 2N6678 400V/20A, N-P-N hi-speed
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MIL-S-19500/542A 2N6756 100V/14A, N-GH MOSFET
MIL-S-19500/542A 2N6758 200V/9A, N-CH MOSFET
MIL-5-19500/542A 2N6760 400V/5.5A, N-CH MOSFET
MIL-5-19500/542A 2N6762 500V/4.5A, N-CH MOSFET
MIL-S-19500/543A 2N6764 100V/38A, N-CH MOSFET
MIL-5-19500/543A 2N6766 200V/30A, N-CH MOSF
MIL-S-19500/543A 2N6768 400V/14A, N-CH MOSFET
MIL-5-19500/543A 2N6770 500V/12A, N-CH MOSFET
MIL-S-19500/555 2NB788 100V/6A, N-CH MOSFET
MIL-S-19500/555 2N6790 200V/3.5A, N-CH MOSFET
MIL-S-19500/555 2N6782 400V/2A, N-CH MOSFET
MIL-S-19500/555 2N6794 500V/1.5A, N-GH MOSFET
MIL-5-19500/556 2N6782 100V/3.5A, N-CH MOSFET
MIL-S-19500/556 2N6786 200V/2.25A, N-CH MOSFET
MIL-S-19500/ 2N6784 200V/2.25A, N-CH MOSFET
MIL-S-19500/557 2N6798 100V/5.5A, N-GH MOSFET
MIL-S-19500/557 2N6796 100V/8A, N-CH MOSFET
MIL-S-19500/557 2N6800 400V/3A, N-CH MOSFET
MIL-S-19500/557 2N6802 500V/2.5A, N-CH MOSFET
MIL-S-19500/ 2N 100V/6.5A, P-CH MOSFET
MIL-S-19500/563 2N6851 200V/4A, P-CH MOSFET
MIL-S-19500/564 2N6849 100V/2.5A, P-CH MOSFET
MIL-S-19500/564 2N6851 200V/4A, P-CH MOSFET
MIL-S-19500/565 2N6895 100V/1.5A, P-CH MOSFET
MIL-S-19500/565 2N6897 100V/12A, P-CH MOSFET
MIL-S-19500/565 2N6898 100V/25A, P-CH MOSFET
MIL-S-19500/565 2N6896 100V/6A, P-CH MOSFET
MIL-S-19500/566 2N6902 100V/-12A, N-CH MOSFET
MIL-S-19500/566 2N6901 100V/1.5A. N-CH MOSFET
MIL-5-19500/566 2N6904 200V/-8A, N-CH MOSF
MIL-S-19500/566 2N6903 200V/1.5A, N-CH MOSFET
MIL-S-19500/569 2N6966 100V/15A, N-CH MOSFET
MIL-S-19500/569 2N6967 200V/13A, N-CH MOSFET
MIL-5-19500/569 2N6968 400V/7.5A, N-CH MOSFET
MIL-5-19500/569 2N6969 500V/16A, N-CH MOSFET
JM38510/05202BCA CD4001A Quad 2 Ingut NOR gate
JM38510/12204BGA HA2-2500 Precision high slew rate amp
40MMDB 90065-001 HI-Rel MOV
40MMDB 90065-004 Hi-Rel MOV
40MMDB 90065-005 Hi-Rel MOV
40MMDB 90065-007 Hi-Rel MOV
40MMDB 90065 HI-Rel MOV
40MMDB 90065-013 Hi-Rel MOV
40MMDB 90065-014 Hi-Rel MOV
40MMDB 90065-016 Hi-Rel MOV
40MMDB 90065-018 Hi-Rel MOV
40MMDB 90065-019 Hi-Rel MOV
40MMDB 65 Hi-Rel MOV
40MMDB 90065-022 Hi-Rel MOV
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Rad-Hard Products

Discrete Devices
Power MOSFETs 10K Rad ésg Total Dose
)

Power MOSFETs 100K Rad (Si) Total Dose

Operational Amplifiers

Bipolar DI Process

Neutron Fluence 5 x 1012 n/cm2 (E > 10KeV)
Gama Rate 1 x 102 Rad (Si)ls
Gama Dose 1 x 105 Rad (Si

Multiplexers & Switches
DI CMOS Process

Gama Rate 1 x 108 Rad (Si)/s
Gama Dose 1 x 105 Rad (Si)

Line Transmitters/Receivers
Bipolar DI Process

Total Dose 2x 109 Rad 2 }
Transient Upset 1 x 109 Rad (Si)/s

Microprocessors & Peripherals

Microprocessors

80C85 Family

Sandia </3 CMOS Process

Total Dose 5 1 x 105 Rad és g
Transient Upset  >1 x 108 Ra

SEU 1x10-10 Errors lt—Day
Latch Up Free >1 x 1012 Rad (Si)/s
80C86 Family

SAJI-4H CMOS Process

Total Dose >1 x 105 Rad (Si

Transient Upset  >1 x 108 Rad (Si)/s
SEU 1 x 10-10 Errors/Bit-Day
Latch Up Free EPI CMOS

Peripherals

80C85 Family

Sandia </3 CMOS Process

Total Dose 1x105 Rad és g
i)/s

Transient Upset >1 X 108 Ra
SEU 1x10-10 Errors/Brt—Day
Latch Up Free >1 x 1012 Rad (Si)/s

80C86 Famil
SAJI-4H CMOS Process
Total Dose >1 x 105 Rad (Si

Transient Upset  >1x 108 Rad Slgls
SEU 1 x 10-10 Errors/Bit-Day
Latch Up Free EPI CMOS

Communication Circuits
16530 Manchester Encoder/Decoder
SAJI-1H CMOS Process

Functional Total Dose 1 x 105 Rad (Si g
Latch Up Free 1 Rad (Si)/s

Memories
SAJI-1H Process

Densities tro 1K

Functional Total Dose 2 x 104 Rad aésg
Data Upset >1x108 R /s
Latch Up Free >1x 1011 Had (Siys

SAJI-4H CMOS Process

Densities to 16K

Total Dose 1x105 Rad (S g
Data Upset >1x108 Rad

Latch Up Free >1x 1012 Had( l)/s

TSOS-4 SOI Process

Densities 64K and UP

Total Dose 1x106 R g
Transient Upset 1x 1011 Rad i)/s

SEU 1x10-12 Errorsl it-Day
CD4000

Hardened Bulk CMOS

Total Dose 1 x 109 Rad (Si) R-Suffex
SEU x 106 Rad (Si) H-Suffex

HCS/HCTS Logic

LTSOS SOI Process

Total Dose x106 R ad( i)
SEU x 10-10 Errors/Bit-Day

ACS/ACTS Logic

TSOS-4 SOl Process

Total Dose x108 R ad( i)
SEU x 10-12 Errors/Bit-Day

ASICs (See ASIC Section)




Rad-Hard

CD4000 MIL-STD-883 Nomenclature Guide

CD4000 Logic Standard Nomenclature Guide

CD4000B D MS H

When Used indicates
PART NUMBER HARDNESS
CD4000s ASSURANCE LEVEL

PACKAGE DESIGNATOR 4 :ﬁmg
© Dual-in-Line

Metal Seal Coramic BILITY
a Ppack (38510 Outine) SCREENING LEVEL

" Flatpack 1 Condition

F. Dual-in-Line me: Fooniciiots

Frit-Seal SEM
& Leadless Chip Carrier Class

.

K" Package has
e

paragmph 121

-urmmummmmwmm-nm

CD4000 B F S R

— I

CD4000

ASSURANCE LEVEL
R 105RADs SI
"'::“ H. 108RADa Si
B cass
PACKAGE DESIGNATOR S: Class S
8 ClassB

K. Fiatpack
Q. Flatpack (Mil-M-38510

Designator “N* or “T")
F Dualin-Line (Mil-M-38510
Designator “C" or “E")

High Speed CMOS/SOS Logic Nomenclature Guide

Rad-Hard High Rellability Nomenclature Guide

HCS74 K MS R

SO T R B

HCS CMOS Compatitie ASSURANCE LEVEL
HCTS TTL Compatible R* 2x 105 RADs Si
H 108RADs SI
PACKAGE DESIGNATOR
K Fiatpack RELIASILITY
D Dual-in-Line SCREENING LEVEL
Weld Seal Ceramic MS Class 8, (Condition A, modilied)
NOTES Pre-Capand
1 TM”CDM'WVKEW'NMSWW SEM Inspection

2 Do the "K* and "D" packspes have oud piled lead fiah
(38510 lead finish "C)

H § 1 - 6504 RRH -8
PREFIX —.—-T PART TEMPERATURE GRADE
NUMBER
H Harrls . -8 -550C10+1259C
PAMILY Harris Class B
" o Smioms
-Q. - +
High-Ret Products Harrls Class S Equiv-
alent Devices
PACKAGE -BXXXX- Rad-Hard/High Rel
1. Ceramic DIP Devices - Atered to
2" TO-90 Metal Can Customer
4: Leadless Chip Carrier (LCC) B Spec Numberls
& Ceramic Substrate iquely Assigned to
° Specific Customer
RH: Radiation Hardened
. ARM:
~200C 1o +809C

Blank. Non-Rad-Hard

Rad-Hard MOSFET Nomenclature Guid
For Rad-Hard Assured Program (RHAP) Tactical Appllcatlons

FR X XXXX X X

T T

\— RAD-HARD MOSFETs

-[ RELIABILITY SCREENING LEVEL

RADIATION LEVEL ASSURANCE
D. 10k RADS (Si)and 2 x 1012
*R: 100k RADs (Si) Neutrons.

*H: 1 MegaRAD (Si)

DIE DESIGNATION (N-CHANNEL)

VDSS HEX-3 HEX-4 HEX-S5 HEX-6
100V- 130 140 150 160
200v: 230 240 250 260
250v: 234 244 254 264
500v- 430 440 450 460
DIE DESIGNATION (P-CHANNEL)
VDSS HEX-3 HEX-4 HEX-§ HEX-6
100V: 9130 9140 9150 9160
200V: 9230 9240 9250 9260
500V: 9430 9440 9450 9460
L PACKAGE DESIGNATOR
M- TO-204AA
K TO-204AE
L TO-205AF
$' TO-257AA*
F- TO-254AA*

* For strategic apphcations all MOSFETs 2N7271-2N7233 will be 30id as JAN devices See product ine manager for addional devices

1: Non TX (Commercial)

2. TX equivalent of Mil-S-19500

3 TXV equivalent of Mil-S-19500
4: Space equivalent of Mil-$-19500

TR P
Bl R e

2 R




Rad-Hard Power MOSFETs

.
Tactical Level Selections
N-channel devices
INITIAL RATINGS
MAX MAX POST RAD: 10K RADS
DIE RATED RATED MAX
PART SIZE DIE BVDSS DS RATED VGS(TH) BVDSS VGS(TH) RDS(ON)
NO. (MILS) SIZE (VOLTS) (AMPS) RDS(ON) (Volts) Volts Volts Ohms
FRM130 126 x 182 3 100 14 0.18 2—4 100 2—4 0.18
FRM230 126 x 182 3 200 8 0.50 2—4 200 2—4 0.50
FRM234 126 x 182 3 250 7 0.70 2—4 250 2—4 0.70
FRM430 126 x 182 3 500 3 250 2—4 500 2—4 2.50
FRL130 126 x 182 3 100 8 0.18 2—4 100 2—4 0.18
FRL230 126 x 182 3 200 [} 0.50 2—4 200 2—4 0.50
FRL234 126 x 182 3 250 4 0.70 2—4 250 2—4 0.70
FRL430 126 x 182 3 500 2 2.50 2—4 500 2—4 250
FRM140 170 x 200 4 100 23 0.13 2—4 100 2—4 0.13
FRM240 170 x 200 4 200 16 0.24 2—4 200 2—4 0.24
FRM244 170 x 200 4 250 12 0.40 2—4 250 2—4 0.40
FRM440 170 x 200 4 500 6 1.40 2—4 500 2—4 1.40
FRK150 259 x 265 5 100 40 0.055 2—4 100 2—4 0.055
FRK250 259 x 265 5 200 27 0.10 2—4 200 2—4 0.10
FRK254 259 x 265 5 250 20 0.17 2—4 250 2—4 0.17
FRM450 259 x 265 5 500 10 0.60 2—4 500 2—4 0.60
FRK160 266 x 366 6 100 66 0.04 2—4 100 2—4 0.04
FRK260 266 x 366 6 200 46 0.07 2—4 200 2—4 0.07
FRK264 266 x 366 6 250 34 0.12 2—4 250 2—4 0.12
FRK460 266 x 366 [ 500 17 0.40 2—4 500 2—4 0.40
P-channel devices
INITIAL RATINGS
MAX MAX POST RAD: 10K RADS
DIE RATED RATED RATED
PART SIZE. DIE BVDSS DS RATED VGS(TH) BVDSS VGS(TH) RDS(ON)
NO. (MILS) SIZE (VOLTS) (AMPS) RDS(ON) (Voits) Volts Volts Ohms
FRM9130 126 x 182 3 100 6 0.55 2—4 100 2—4 0.55
FRAMZ230 126 x 182 3 200 4 1.30 2—4 200 2—4 1.30
FRL9130 126 x 182 3 100 5 0.55 2—4 100 2—4 0.55
FRL9230 126 x 182 3 200 3 1.30 2—4 200 2—4 1.30
FRM9140 170 x 200 4 100 1 0.30 2—4 100 2—4 0.30
FRM9240 170 x 200 4 200 7 0.72 2—4 200 2—4 0.72
FRK9150 258 x 264 5 100 26 0.125 2—4 100 2—4 0.126
FRMS9250 258 x 264 5 200 17 0.30 2—4 200 2—4 0.30
FRK9160 266 x 366 6 100 40 0.086 2—4 100 2—4 0.085
FRK9260 266 x 366 6 200 26 0.20 2—4 200 2—4 0.20
D suffix on part number denotes 10K Ragésg total dose
R suffix on part number denotes 100K Rad (Si) total dose
H suffix on part number denotes 1 mega Rad (Si) total dose




Rad-Hard Power MOSFETs

Strategic Level Selections

N-channel devices

INITIAL RATINGS POST 100K Rad (Si) POST 1M Rad (S))
BVDSS IDS RDS(n) VGSth) BVDSS RDS(n) VGS@h) BVDSS RDS(on) VaS(th)
TYPE NO. Volts  Amps  Ohms Volts Volts  Ohms Volts Volts Ohms Volts
FRM130/2N7271 100 14 0.18 2-4 100 0.18 2-4 95 026 15-45
FRL130/2N7272 100 8 0.18 2-4 100 0.18 2-4 95 026 15-45
FRS130/2N7273 100 12 0195 2-4 100 0.195 2-4 95 028 15-45
FRM230/2N7274 200 8 0.50 2-4 200 0.50 2-4 190 070 15-45
FRL230/2N7275 200 5 0.50 2-4 200 0.50 2-4 190 070 15-45
FRS230/2N7276 200 7 0.515 2-4 200 0.515 2-4 190 072 15-45
FRM234/2N7277 250 7 0.70 2-4 250 0.70 2-4 235 088 15-45
FRL234/2N7278 250 4 0.70 2-4 250 0.70 2-4 235 088 15-45
FRS234/2N7279 250 5 0.715 2-4 250 0.715 2-4 235 090 15-45
FRM430/2N7280 500 3 2.50 2-4 500 250 2-4 TBD 275 15-45
FRLA430/2N7281 500 2 250 2-4 500 2.50 2-4 TBD 275 15-45
FRS430/2N7282 500 3 252 2-4 500 252 2-4 TBD 277  15-45
FRM140/2N7283 100 23 0.13 2-4 100 0.13 2-4 95 019 15-45
FRS140/2N7284 100 17 0145 2-4 100 0.145 2-4 95 021 15-45
FRM240/2N7285 200 16 124 2-4 200 1.24 2-4 190 034 15-45
FRS240/2N7286 200 12 0.255 2-4 200 0.255 2-4 190 036 1.5-45
FRM244/2N7287 250 12 0.40 2-4 250 0.40 2-4 235 050 15-45
FRS244/2N7288 250 9 0.415 2-4 250 0.415 2-4 235 052 15-45
FRM440/2N7289 500 6 1.40 2-4 500 1.40 2-4 TBD 155 15-45
FRS440/2N7290 500 5 1.42 2-4 500 1.42 2-4 TBD 157 15-45
FRK150/2N7291 100 4 0055 2-4 100 0.055 2-4 95 008 15-45
FRM150/2N7292 100 25 0.07 2-4 100 0.07 2-4 95 010 1.5-45
FRK250/2N7293 200 27 0.10 2-4 200 0.10 2-4 190 014 15-45
FRF250/2N7294 200 23 0115 2-4 200 0.115 2-4 190 016 15-45
FRK254/2N7295 250 20 017 2-4 250 0.17 2-4 235 021 15-45
FRF254/2N7296 250 17 0.185 2-4 250 0.185 2-4 235 023 15-45
FRM450/2N7297 500 10 0.60 2-4 500 0.60 2-4 TBD 066 15-45
FRF450/2N7298 500 9 0.615 2-4 500 0.615 2-4 TBD 068 15-45
FRK160/2N7299 100 66 0.04 2-4 100 0.04 2-4 95 006 15-45
FRK260/2N7301 200 46 0.07 2-4 200 0.07 2-4 190 010 15-45
P-channel devices
INITIAL RATINGS POST 100K Rad (Si) POST 1M Rad (S)
BVDSS IDS RDS(n) VQGSth) BVDSS RDS(n) VGSth) BVDSS RDS(on) VQS(th)
TYPE NO. Volts  Amps  Ohms Volts Volts Ohms Volts Volts Ohms Volts
FRM9130/2N7307 100 6 0.55 2-4 100 0.55 2-4 95 0.80 2-8
FRL9130/2N7308 100 5 0.55 2-4 100 0.55 2-4 95 0.80 2-6
FRS9130/2N7309 100 6 0.565 2-4 100 0.565 2-4 95 0.82 2-6
FRM9230/2N7310 200 4 1.30 2-4 200 1.30 2-4 190 1.80 2-6
FRL9230/2N7311 200 3 1.30 2-4 200 1.30 2-4 190 1.80 2-6
FRS9230/2N7312 200 4 1.32 2-4 200 1.32 2-4 190 1.83 2-8
FRM9140/2N7316 100 1 0.30 2-4 100 0.30 2-4 95 0.44 2-86
FRS9140/2N7317 100 1 0.315 2-4 100 0.315 2-4 95 0.46 2-6
FRM9240/2N7318 200 7 0.72 2-4 200 0.72 2-4 190 1.00 2-6
FRS9240/2N7319 200 7 0.735 2-4 200 0.735 2-4 190 1.02 2-8
FRK9150/2N7322 100 26 0.125 2-4 100 0.125 2-4 95 0.18 2-6
FRK9150/2N7323 100 23 0.14 2-4 100 0.14 2-4 95 0.20 2-6
FRM9250/2N7324 200 16 0.30 2-4 200 0.30 2-4 190 0.42 2-8
FRF9250/2N7325 200 14 0.315 2-4 200 0.315 2-4 190 0.44 2-6
FRK9160/2N7328 100 40 0.085 2-4 100 0.085 2-4 95 0.12 2-8
FRK9260/2N7330 200 25 0.20 2-4 200 0.20 2-4 190 0.26 2-6

D suffix on part number denotes 10K Ra

A
R suffix on part number denotes 100K Rad (; ? total dose

total dose

H suffix on part number denotes 1 mega Rad (Si) total dose




Operational Amplifiers

HS3516RH - High Slew Rate Op Amp

Bipolar DI process

Neutron fluence........c..uueeeeersesseeennne 5x 1012 n/em?2 (E > 10KeV)

GaMA FALe.........covveerercrensesinsasesessasisssanies 1 x 109 RAD (Siys
Gama dose 1 x 106 RAD (Si)
SIOW Tate......cociiiistciic s > 22V/us

Settling time. e s e ssasasraees 130ns

Unity gain bandwidth..............ccoeeereererneens ..12MHz (typ)
Offset voltage............cececeiniiesensncsiinnnesisisssesiineas 2 3mV

HS3530RH - Low Power Op Amp

Bipolar DI process
Neutron fluence 5 x 1012 n/cm2 (E > 10KeV)
Gama rate............... .....1 X 109 RAD (Si)/s

Gama dose 1 x 108 RAD (Si)

SIOW rate..........cviiiiniii e .06 to 3V/us (typ)
....100KHz to 5MHz (typ)

JCC ittt s s s senes 10uA to 1.2mA

HS5104RH - Low Noise Op Amp

Bipolar DI process

Neutron fluence 5x 1012 n/em?2 (E > 10Kev)

GaAMA FALO.....c ittt ssr s sssenens 1 x 109 RAD (Si)/s
Gama dose .1x 106 RAD (Si)
Slew rate......... 2V/us (typ)
Gain bandwidth SRR ...6.5MHz (typ)
Noise density e s .5nV/ [Hz (typ)
Noise density........ 3.5pA/ [Hz (typ)
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Multiplexers

HS-508RH/883 - 8 Channel MUX with Overvoltage Protection

DI CMOS process

Gama rate 1 x 108 RAD (Si)/s
Gama dose.... 1 x 105 RAD (Si)
Break before make access time. 1us (max)

Ron 1.8kQ (max)
Off ISOIALON. .....oveeririirintinrisininie s ssassssssssssnsans 45dB

HS-1840RH/883 - 16 Channel MUX with High-Z Input Protection

DI CMOS process

Gama rate .1 x 108 RAD (Si)/s
Gama dose.... 1 x 105 RAD (Si)
Break before make access time..............c.eeeeverieevenninnen 1us (max)
Ron 2kU @ 15V post RAD
Ron 7.5kU @ -5V post RAD
Switches
HS-302RH/BB3.........oeiiririniirennsiiirnsnsssssssnsnsnsssssassens Dual DPST
HS-303RH/BB3..........coueuiminiirinernserssienane Dual SPDT
HS-306RH/BB3...........coviriiirincniniisnsns s snsanes Dual DPST
HS-307RH/BB3..........ccouvrmririnnninnsisisseesens Dual SPDT
HS-384RH/883 Dual DPST
HS-390RH/BB3..........coomrriiinneisssssine s Dual SPDT
DI CMOS Process
Functional total dose >1x 105 RAD
Ron POSt rad.........o.coivminnesintnnnss s 35Q (typ)
Break before make delay. 35ns (typ)

Line Transmitters/Receivers

HS-246RH..........ccoovinnrinineniinnninnenes Triple Line Transmitter HS-26C31RH RS422 Line Transmitter
HS-24BRH........cocoerirviicransnsssnsssssssessasesnes Triple Line Receiver HS-26C32RH RS422 Line Receiver
HS-249RH ....Triple Line Receiver
HS-248RH....... Triple Party-Line Receiver

AVLSI1R Process
Bipolar DI process Total dOS6......cevnereermsesesserenisesneneunnes 1 x 106 RAD (Si)
Total dose 2 x 105 RAD (Si) Transiont UPSet.....cceerereesreseescs >1 x 109 RAD (Si)/s
Transient upset........... 1x109 RAD (Siys  Latchup Free epi CMOS
Neutron fluence. 5x 1012 n/cm2
Speed 50 ft cable..... 15MHz
Speed 1000 ft CabIB........ccuuieerinmemrenninirinesisnnnsrensnessssrenssenns 2MHz
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Microprocessors and Peripherals

Transient upset

5x 1011 RAD (Si)/s

Part Number Description Process
HS-80C85RH Static 8-bit CMOS microprocessor SANDIA4/3
HS-80C86RH Static 16-bit CMOS microprocessor SAJIM4H
HS-3374RH 8-bit bidirectional level converter SANDIA4/3
HS-54C138RH 3-line to 8-line decoder SANDIA4/3
HS-81C55RH 256 x 8 CMOS RAM, 22-bit /O, timer SANDIA4/3
HS-82C08RH 8-bit bus transceiver SANDIA4/3
HS-82C12RH 8-bit O port SANDIA4/3
HS-82C37ARH DMA controller SAJIHH
HS-82C54RH 16 bit timer/counter SAJIHMH
HS-82C55RH Programmable 24-bit parallel VO SAJIM4H
HS-83C55RH 2K x 8 ROM, 14-bit /O SANDIA4/3

Total DOSO «...cvveerverreenrerannsensennas 1 x 105 RAD (Si)

Communication Circuits

Part Number Description Process
HS-15530RH 15530 Manchester encoder-decoder SAJIHH

SANDIA4/3

Total dose 1 x 105 RAD (Si)

Transiont UPSet.........wveeueessnsresneens >1 x 108 RAD (Si)/s

SEU 1 x 10-10 errors/bit-day

Latch Up frB8.......cocvuermrerserennsieresnaes >1 x 1012 RAD (Si)/s

SAJI-4H

Total dose 1 x 105 RAD (Si)

Transiont UPSet..........cccveereruurunenenes >1 x 1012 RAD (Si)/s

SEU 1 x 10-10 errorspit-day

Latch up free EPI CMOS

SAJI-1H

Total dose......... 1 x 108 RAD (Si)
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Rad-Hard Memories

Part Number Size Access Time iccsB ICCOP Process
HS-6508RH 1024 x 1 300ns 550uw 25mw/MHz SAJI-H
HS-6551RH 256 x4 300ns 550pw 25mw/MHz SAJIFH
HS-6504RH 4096 x 1 200ns 1.1mw 38.5mw/MHz SAJIH4H
HS-6514RH 1024 x4 225ns 1.1mw 38.5mw/MHz SAJI4H
HS-65C162RRH 2048 x 8 160ns 1mw 25mw/MHz SAJIH4H
HS-65C262RH/RRH 16K x 1 150ns 1mw 30mw/MHz SAJIHH
HS-65T262RH 16K x 1 150ns 1mw 30mw/MHz SAJIHH
HS-6564RH (1) 8K x8(3) 250ns 4.4mw 308mw/MHz SAJI-4H
16K x 4 (3)
HS-6617RH (2) 2K x8 100ns 550pw 137.5mw/MHz SAJIH4H
HS-65643RH 64K x 1 50ns 10mw 15mw/MHz TSOS4
HS-65647RH 8Kx8 50ns 10mw 15mw/MHz TSOS4
HS-65758 256K x 1 25ns 10mw 30mw/MHz RHD1
64K x 4 (3)
32K x 8 (3)
SAJI-1H
Total dose 2 x 104 RAD (Si) (Functional)
Data upset >1 x 108 RAD (Si)/s
Latch up free >5x 1011 RAD (Si)/s
SAJI-4H
Total dose 1 x 105 RAD (Si)
Data upset >1 x 108 RAD (Si)/s
Latch up free >1x 1012 RAD (Si)/s
TS0S-4
Total dose 3 x 105 RAD (Si)
TrANSIONt UPSBL...cu.rrevnerrenrrenerersrersns 1x 1011 RAD (Si)/s

SEV

Latch up immune

Notes

(1) - Module, LCC's on ceramic substrate

(2) - Prom

(3) - Optional configurations
(4) - All values are maximum

1 x 10-12 errors/bit-day
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Rad-Hard CMOS Logic

CD-4000
» Hardened Bulk CMOS
- Total Dose 1 x 105 RADs (Si) R Suffix
* Total Dose 1 x 106 RADs (Si) H Suffix
HARRIS HARRIS
TYPE CIRCUIT TYPE CIRCUIT
NUMBER FUNCTION NUMBER FUNCTION
CD4000B Dual 3-Input NOR Qate Plus Inverter CD40858 Dual 2-Wide, 2-Input AND/OR/Invert (AOI) Gate
CD40018 Quad 2-Input NOR Gate CD4086B Expandable 4-Wide, 2-Input AND/OR/Invert
CD4002B Dual 4-Input NOR Gate (AOI) Gate
CD4006B 18-Stage Static Shift Register CD40898B Binary Rate Multiplier
CD4007UB | Dual Complementary Pair Plus Inverter CD4093B Quad 2-Input NAND Schmitt Trigger
©D4008B 4-Bit Full Adder with Parallel Camry-Out CD40948 8-Stage Shift-and-Store Bus Register
CD4008UB Hex Buffer/Converter (Inverting) CD4095B Gated "J-K" Flip-Flop (Non-Inverting)
CD4010B Hex Butfer/Converter (Non-Inverting) CD4096B Gated "J-K" Flip-Flop (Inverting) and (Non-Inverting)
CD4011B Quad 2-Input NAND Gate CD40978 8-Channel Analog Muttiplexer/Demultiplexer
CD4012B Dual 4-Input NAND Gate CD4098B Dual Monostable Multivibrator
©D4013B Dual "D" Flip-Flop with Se/Reset Capability CD40998 8-Bit Addressable Laich
CD4014B 8-Stage Static Shift Register CD4502B Strobed Hex Inverter/Butfer
CD4015B Dual 4-Stage Static Shift Register CD45038 Hex Buffer (Non-inverting)
CD4016B Quad Bilateral Switch CD4504B Hex Voltage-Level Shifter for TTL-to-CMOS or
€D40178 Decade Counter/Divider CGMOS-t0-CMOS Operation
CD4018B Presettable Divide-by ™N* Counter ©D45088 Dual 4-Bit Latch
CD4019B Quad AND/OR Select Gate CcD45108 Presettable 4-Bit Latch )
©D4020B 14-Stage Binary Ripple Counter CD4511B BCD-to-7-Segment Latch Decoder/Driver
©D4021B &Stage Static Shift Register CD45128 8-Channel Data Selector (3-State Output)
CD40228 Divide-by-8 Counter/Divider CD4514B 4-Bit Latch/4-to-16-Line Decoder (Outputs Low)
©D40238 Triple 3-Input NAND Gate CD45158 4-Bit Latch/4-to-16-Line Decoder (Outputs Low)
CD4024B 7-Stage Binary Ripple Counter CD45168 Presettable 4-Bit Binary Up/Down Counter
€D4025B Triple 3-Input NOR Gate CD45178 Dual 64-Bit Shift Register
CD4026B Decade Counter/Divider CD45188 Dual BCD Up Gounter
CD4027B Dual "J-K* Flip-Flop with Set/Reset Capability C©D45208 Dual Binary Up Gounter
©D40288 BCD-to-Decimal Decodor CD45278 BCD Rate Multiplier
CD4029B Presettable Up/Down Counter ©D45328 8-Input Priorlty Encoder
CD4030B Quad Exdlusive-OR Gate ©D45368 Programmable Timer
CD4031B 64-Stage Static Shift Register CD45558 Dual 1-.of-4 Decoder/Demultiplexer (Outputs High)
©D40338 Decade Counter/Divider CD4556B %lmam 1 of 4 Decoder/Demultiplexers
©D4034B 8-Stage Static Shift Register
CD40358 | 4-Stage Parallehin/Paraliel-Out Shift Register e | & hagnitde Comparator
CD404B 12-Stage Binary Ripple Counter Brasican M e -
CD4041UB | Quad Trus/Complement Buffer CD145388 | - Dual F Muig,
CD4042B Quad Clocked "D" Latch CD40100B 9-B§t Parity Generawr/C:eckar
hioss | Gunaon s Lok st vt oot | ootruh cmomorcieter
©D4044B Quad NAND R/S Latch (3-State Outputs) ©D40103B Presettable 8-Bit Binary Down Counter
CD4046B Micropower Phase-Locked Loop " :
e o/Astablo MukhAbratr ©D40104B 4-Bit Bidirectional Universal Shift Register
b B M'“‘“um'“n“‘b'm ol Expandable 8 Input Gato CD40105B 4-Bit x 16 Word FIFO Buffer Register
D404l (3State OutpuY) Xpan put Gal CD40106B Hex Schmitt Trigger
©D404sUB Hex Buffer/Converter (Inverting) CD40107B Dual 2-Input NAND Buffer/Driver
CD4050 Hex Buffer/Converter (Non-Inverting) ©D40108B | 4 x4 Multiport Register
CD4051B 8-Channel Analog Muttiplexer/Demuttiplexer CD40109B | Quad Low-to-High Voltage Interface
CD4052B 4-Channel analog Multiplexer/Demuliplexer cD401108 gﬁe Up-Down Counter/Decoder/Latch Display
CD40538 T o oriDemutiplexers - CD401478 | 10-Line to 4-Line BCD Priority Encoder
CD4060B | 14-Stage Binary Ripple Countar/Divider and CD401608 | Synchronous Programmable 4-Bit Gounters Decade
Oscillator with A ynehro:\ous Clear "
CD4063B 4-Bit Magnitude Comparator CD401628 With S nohmn;us'meat 4-Bit G Decade
OD40668 | Quad Bilatoral Switch ©D401638 hronous P 4-BitC Binary
CD4067B 16-Channel Analog Multiplexers/Demultiplexers with Synchronous Clear
CD4068B 8-input NAND/AND Gate CD40174B Synch Prog 4-Bit C Binary
CD4068UB Hex Inverter with Synchronous Clear
CD40708B Quad Exclusive-OR Gate CD401758 Quad "D"-Type Flip-Flop
CD40718 Quad 2-Input OR Gate CD40181B CMOS 4-Bit Arithmetic Logic Unit
CD4072B Dual 4-Input OR Gate CD40182B CMOS Look-Ahead Carry Generator
CD40738 Triple 3-Input AND Gate CD40192B CMOS Look-Ahead Carry Generator
CD4075B Triple 3-Input OR Gate ©D401938 CMOS P ble Up/Down C: (Dual Clock
CD40768 4-Bit "D" Flip-Flop (3-State Outputs) with Reset)
CcD40778 Quad Exclusive-NOR Gate CD40194B 4-Bit Bidirectional Universal Shift Register
CD4078B 8-Bit NOR/OR Gate CD40208B 4 x4 Multiport Register
CD4081B Quad 2-Inp.st AND Gate CD40257B Quad 2-Line-to-1-Line Data Selector/Multiplexer
CD4082B Dual 4-Input AND Gate




Rad-Hard CMOS Logic

HCS/HCTS

» CMOS SOS

* Total Dose 200K RADs (Si) and 1 mega RADs (Si)
« Transient Upset >1010 RADs (Si)/s

* Latch Up Immune

* SEU <10-10 ypsetsmit/day
HIGH SPEED HCS/HCTS CMOS/SOS
HCS00 CMOS Compatible Inputs Quad 2D Input NAND Gate
HCTS00 TTL Compatible Inputs Quad 2-Input NAND Gate
HCS02 CMOS Compatible Inputs Quad 2-Input NOR Gate
HCTS02 TTL Compatible inputs Quad 2-Input NOR Gate
HCS04 CMOS Compatible Inputs Hex Inverter Gate
HCTS04 TTL Compatible Inputs Hex Inverter Qate
HCS08 CMOS Compatible Inputs Quad 2-Input AND Qate
HCTS08 TTL Compatible inputs Quad 2-Input AND Gate
HCTS10 TTL Compatible Inputs Triple 3-Input NAND Gate
HCTS11 TTL Compatible Inputs Triple 3-Input AND Gate
HCTS14 TTL Compatible Inputs Hex Inverter Schmitt Trigger Gate
HCTS20 TTL Compatible Inputs Dual 4-Input NAND Gate
HCTS21 TTL Compatible inputs Dual 4-input AND Gate
HCSs27 CMOS Compatible Input Triple 3-Input NOR Gate
HCTS27 TTL Compatible Inputs Triple 3-Input NOR Gate
HCTS30 TTL Compatible Inputs 8-Input NAND Gate
HCS32 CMOS Compatible Inputs Quad 2-Input OR Gate
HCTS32 TTL Compatible Inputs Quad 2-Input OR Gate
HCS10 Triple 3-Input NAND Qate
HCS74 Dual-D Flip Flop with Set and Reset. Positive Edge Trigger
HCTS74 Dual-D Flip Flop with Set and Reset. Positive Edge Trigger
HCTS86 Quad 2-Input Exclusive-OR Qate
HCS109 Dual JK Flip-Flop
HCTS109 Dual J-K Flip-Flop with Set and Reset. Positive Edge Trigger
HCTS112 Dual J-K Flip-Flop with Set and Reset. Negative Edge Trigger
HCS138 Inverting 3-to-8 Line Decoder/Demultiplexer
HCTS138 Inverting 3-to-8 Line Decoder/Demultiplexer
HCTS139 Dual 2-to-4 Line Decoder/Demultiplexer
HCTS153 Dual 4-Input Multiplexer
HCS154 4-to-6 Line Decoder/Demultiplexer
HCTS157 Quad 2-Input Multiplexer
HCTS160 Synchronous Counter BCD Decade Counter, Asynchronous Reset
HCS161 Presettable Counter 4-Bit Binary Counter, Asynchronous Reset
HCTS161 Presettable Counter 4-Bit Binary Counter, Asynchronous Reset
HCTS163 Synchronous Presettable Counter
HCS164 8-Bit Serial-In/Parallel-Out Shift Register
HCS165 8-Bit Parallel-In/Serlal-Out Shift Register
HCS166 8-Bit Parallel-In/Serial-Out Shift Register
HCS190 Sync. Counter Presettable Up/Down BCD Decade Counter, Async. Reset
HCTS190 Sync. Counter Presettable Up/Down BCD Decade Counter, Async. Reset
HCTS191 Sync. Counter Presettable Up/Down 4-Bit Counter, Async. Reset
HCTS240 Octal Buffer/Line Driver, 3-State
HCS244 Octal Buffer/Line Driver, 3-State
HCTS244 Octal Buffer/Line Driver, 3-State
HCS245 Octal Transceiver
HCTS245 Octal Transceiver
HCS273 Octal D Flip-Flop with Master Reset
HCTS273 Octal D Flip-Flop with Master Reset
HCS373 Octal Transparent Latch, 3-State
HCTS373 Octal Transparent Latch, 3-State
HCS374 Octal D-Type Flip-Flop Positive Edge Trigger, 3-State
HCTS374 Octal D-Type Flip-Flop Positive Edge Trigger, 3-State
HCTS390 Dual Decade Ripple Counter
HCTS540 Inverting Octal Buffer/Line Driver, 3-State
HCS573 Octal Transparent Latch 3-State Output
HCTS574 Octal D-Type Flip-Flop, Positive Edge Trigger, 3-State




Rad-Hard CMOS Logic

ACS/ACTS

* TSOS-4 process

- Total dose 1 x 108 RAD (Si)

« Transient upset >1 x 1010 RADs/SEC
« Latch up free

« SEU 1 x 10-10 erorsiit-day

ACTS240 Octal buffer/line driver, 3-state
ACTS244 Octal buffer/line driver, 3-state
ACTS245 Octal transceiver, 3-state

Additional part types to follow; consult factory
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8 - ASIC

8A eBipolar

8B *Mixed Signal & Power ASIC




ASIC - Bipolar Analog/Digital Rad Hard

_

- 40 bond pads
- 40 volt/20 volt supply; Ft = 0.75 Ghz/1.2 Ghz ;

Mixer
Muttipliers

ASIC = BI p0|ar Analog PARAMETER NPN PNP PJFET SlzJ:::gE UNITS
Semicustom or Customer Designed P - - : . -
Using Fastrack o pr : v
DSS
H, 200 130
HDI 1000 - : ‘ o
High Frequency (EBHF) Process
- 40 volt bipolar dislectric isolation process Ve 15 v
- Ft = 0.75 Ghz NPN/04 Ghz PNP Va 130 75 - . v
- Single or dual level metal interconnect vz 52 v
- Transistor level and/or cell design
- 1000 transistor capability (approx. 24 op amps) EBHNa EBHP4 peax F1 at Vg - 5V
PARAMETER NPN PNP PJFET BZ:ZIEE: UNITS
BVceo 20 20 . - v
HDI 2000 Vowe » : v
Very High Frequency (VHF) Process Hre 150 120
- 20 volt bipolar dielectric isolation process P 1o oo } . GHz
- Ft= 1.2 Ghz NPN/1.0 Ghz PNP L
- Dual level metal interconnect Ve : 10 M
- Transistor level and/or cell design Va " 90 18 v
- 1500 transistor capability (approx. 36 op amps) v, 54 v
* VHFLN4 VHFLP4 peak Fr at V¢ = 5V
PARAMETER NPN PNP NJFET leénlEEg UNITS
HDI 3000 BVoeo 10 10 - . v
Ultra High Performance (UHF) Process Ve = | - -
- 10 volt bipolar SOl process
- Ft = 8.0 Ghz NPN/4.0 Ghz PNP Fr R . R R e
- Dual level metal interconnect
- 5000 transistor capability (approx. 120 op amps) Va ) ) - v
vz - - - 5.3 v
Quantity Cell Type Description/Application
HTA 1 000/2 000 8 Operational Amplrfiers S'(abxuzled for rF\or¥>naI clossd loop g:ln of 1.2\5 or 10 wgh choice
EBH FNHF Tlle Array . vor of bipolar or JFET inputs Outputs short circuit protecte:
. Py . /ohage Comparators General purpose or low power voltage comparators with choice
- Bipolar analo? 'gate array’ of bipolar or JFET inputs Output logic level 1s set by user
- 10 identical tiles (62 transistors per tile) 3 Vohage References 50 Volt, 25 Volt and 1 5 Volt references
- 8-10 op amp capability 2 High Speed Unity Gain Buffers | Choice of bipolar or JFET inputs
- H|gh performance macro ce“ |]bra|—y 2 Sample & Hold Devices Chorce of bipolar or JFET inputs Self contained S capacttor
2 Video Amplifiers Gain of 10X or 40X Differential circuits intended for video

applications
Differential circuit intended for video applications

Offered with and without internal op amp Differential circurts.
intended for video applications

Custom - Harris Designed

TAGCA40K - AVLSIR Process
- Rad Hard Digital CMOS Gate Array
- 1.2 micron, double level metal interconnect
- 10K usable gates
- Workstation support - Fastrack, Mentor, Valid

AUA/AUASC - TSOS4 Process
- Rad hard digital CMOS/SOS gate array and standard cell
- 1.2 micron, double level metal interconnect
- 15K usable gates
- Workstation support - Fastrack, Mentor, Valid, Lazar
- Genesil silicon compiler available

GATES 10
PWR/ SIZE
PRODUCT |TOTAL [USABLE [SIGNAL| GND (Mils.)
TAGC40170| 1,700 | 1,280* | 60 8 133x213
TAGC40620| 6,200 | 4,650* | 104 8 254x254
TAGC41350(13,500 [10,120% | 172 8 375x375
*Estimated at 75% usable Actual value will vary
GATES 170 Size
PRODUCT |TOTAL [USABLE | SIGNAL |PWR/GND | (Mils)
10K AUA 10,034 | 7,500* | 164 24 342x321
20K AUA (20,080 | 15,000* | 216 40 437x429

*Estimated at 7

5% usable Actual value will vary




Bipolar Analog Design Toolset

Front to Back Design Toolset (Harris Part No. HA-ABF2B)

item Harris Part No. Description
1 HA-ABF Analog Bipolar Design Framework/Library
2 HA-SLICE SLICE Circuit Simulator, Monte Carlo
3 CA-151 Color Design Framework
4 CA-200 Schematics
5 CA-206 Simulation Environment
6 CA-300 Layout
7 CA-310 PD Check, Design Rules Check
8 CA-315 PD Extract, Parasitics
9 CA-320 PD Compare, Layout-to-Schematic
10 CA-975 B/W Versatec Plotter Driver
1 SU-460FGX8 Sun SPARCstation 1, 16" Monitor, and Accelerator
12 SU-X539H 327 MB Standalone Disk w/Tape Drive
13 SU-X301H USA Keyboard and Mouse
14 SU-SS207 SPARCstation 1, 1/4" Software
15 SU-SS09 SPARCstation 1, Manuals

Front to Back Design Toolset (Harris Part No. HA-ABFE)

Item Harris Part No. Description
1 HA-ABF Analog Bipolar Design Framework/Library
2 HA-SLICE SLICE Circuit Simulator, Monte Carlo
3 CA-FE Front-end Package (151, 200, 206, 97X)
4 SU-460FGX8 Sun SPARCstation 1, 16" Monitor, and Accelerator
5 SU-X539H 327 MB Standalone Disk w/Tape Drive
6 SU-X301H USA Keyboard and Mouse
7 SU-SS207 SPARCstation 1, 1/4™ Software
8 SU-SS09 SPARCstation 1, Manuals




Semicustom - Customer Designed Using Fastrack

HDI1000 - High Frequency (EBHF) Process

The EBHF process provides the analog system designer ASIC capabilities for high
performance analog (75 MHz bandwidth) applications requiring precision and high speed.
An inherent radiation-hardened analog solution with no parasitic substrate effects.

Features:
- NPN & PNP bipolar transistors
PNP Device Type NPN Device Type Device Geometry
EBHP 1 EBHN 1 Single emitter, single base, single collector
EBHP 2 EBHN 2 Single emitter, single base, ring collector
EBHP 3 EBHN 3 Single emitter, dual base, dual collector
EBHP 4 EBHN 4 Single emitter, dual base, ring collector
EBHP 5 EBHN 5 Dual emitter, single base, dual collector
EBHP 6 EBHN 6 Dual emitter, single bass, ring collector
- PUJFET Resistor Capacitor . Zener diode
High input gate impedance NiCr resistors Stable MOS construction Surface zener diode
Low channel resistance P+ resistors Voltage independent
Low offset voltage N+ resistors Dielectrically isolated
Low input bias current P base resistors Low temperature
pinched by N+ coefficient............... -1ppm/'C
- Cell family
Operational amplifiers Sample & hold devices and more
Voltage comparators Video amplifiers
Voltage references Mixers
High speed unity gain buffers Multipliers
Applications:
- Bipolar IC’s for analog signal processing and control
- Hi?h performance ASICs
- Telemetry

8A01



Semicustom - Customer Designed Using Fastrack

HDI2000 - Very High Frequency (VHF) Process
The VHF process provides the analog system designer ASIC capabilities for high frecwency, vexlhigh

- High performance signal processing and control

performance (120 MHz bandwidth) analog applications requiring high precision at high speeds. An inherent
radiation-hardened analog solution with no parasitic substrate effects.
Features:
- NPN & PNP bipolar transistors
PNP Device Type NPN Device Type Device Geometry
VHFL P1 VHFL N1 Single emitter, single base, single collector
VHFL P2 VHFL N2 Single emitter, single base, ring collector
VHFL P3 VHFL N3 Single emitter, dual base, ring collector
VHFL P4 VHFL N4 Dual emitter, single base, ring collector
- PJFET Resistor Capacitor Zener diode .
High input gate impedance NiCr resistors Stable MOS construction Surface zener diode
Low channel resistance P+ resistors Voltage independent Buried zener diode
Low offset voltage N+ resistors Dielectrically isolated
Low input bias current P base resistors Low temperature
pinched by N+ coefficient............... -1ppm/°'C
- Cell family .
Operational amplifiers Sample & hold devices and more
Voltage comparators Video amplifiers
Voltage references Mixers
High speed unity gain buffers Multipliers
Applications:
- Telemetry systems
- Communications

8A02




Semicustom - Customer Designed Using Fastrack

HDI3000 - Ultra High Performance (UHF) Process

The UHF process provides the analog system designer ASIC capabilities for very high performance
(800 MHz bandwidth) analog applications requiring real-time response and precision.

Features:
- NPN & PNP bipolar transistors
PNP Device Type NPN Device Type Device Geometry
UHF P1 UHF N1 Single emitter, single base, single collector
UHF P2 UHF N2 Single emitter, single base, ring collector
UHF P3 UHF N3 Single emitter, dual base, ring collector
UHF P4 UHF N4 Dual emitter, single base, ring collector
- NJFET Resistor Capacitor Zener diode
High input gate impedance NiCr resistors Stable POS construction Surface zener diode
Low channel resistance P+ resistors Voltage independent Buried zener diode
Low offset voltage N+ resistors Dielectrically isolated
Low input bias current P base resistors Low temperature
pinched by N+ coefficient
- Cell famil¥
Current feedback amplifiers Sample & hold devices
Operational amplifiers Video amplifiers
Voltage comparators Mixers
Voltage references Current output multiplexers
Applications:

- Data acquisition and processing
- Radar guided missiles

- Ground radar

- Avionics

- Video




Semicustom - Customer Designed Using Fastrack

HTA1000/2000 - EBHF/VHF Tile Array

The HTA 1000/2000 tile array

methodology for the design of high performance, high speed analog circuits.

Features:
- Same device characteristics as shown in EBHF/VHF features section respectively
- Personalized by two metal interconnect and one NiCr resistor level
- Tile Arr:_ary Contents
Device Tile (10): each includes 66 active devices and 4 diffused resistors.

Large Caps Tile (2): each includes 4 - 51 ﬁF large capacitors.

Large NPN, PNP (24); includes 12 large NPN transistors and 12 large PNP transistors
Trim Res (6): includes 6 areas of open poly for trimmable NiCr resistors

Device Tile Contents

grovides the analog system designer with a fast turn, low cost tile array

Small Caps Tile 26;: each includes 4 small capacitors (2 - 15pF, 2 - 5pF) and 2 buried zeners.

Region Quantity Device Type Size
1 25 Small geometry, NPN transistors 10um X 20pum emitter
2 22 Small geometry, PNP transistors 10pm x 20um emitter
3 3 PJFET transistors w = 104um, | = 12pm
4 3 PJFET transistors w = 120um, | = 12um
5 1 Small geometry, PJFET transistor w=19um, | = 12pm
6 4 Medium geometry, low-Rb, NPN transistors 10pm x 80um emitter
7 4 Medium geometry, low-Rb, PNP transistors 10um x 80um emitter
8 4 P-base resistors 650U
9 4 Surface zeners for input protection -
10 - Areas for NiCr resistors -
] e 3 Lelf2][+][1]
T La][2][+][1] 7 || s
4 3 Lefl2f[t ][] 10
7 6
O mlz] 2] o | 2] l2dmlid ]
[ D] [2] EE o KN EN 7 || 6
I 8 |
]| e 3 |2II2|I1II1!-n
12II2H1II1I e
ERIERIEX Y (=] (=] [ 1]
(<] *

Device Tile Architecture

Applications:
- General analog system implementation
- Quick turn, low cost, IC design verification
- Prototype & system demonstration units
- Low volume production units

8A04




Custom - Harris Designed

TAGC40K - AVLSIR Process

Family of radiation-hardened high performance CMOS digital <?ate array specifically designed to operate in

demanding military and space environments were extreme radiation levels are present.

Features:
- Radiation hardened
Total dose ... >1x 1Q° rads (Si
Survivability . >1x1Q12 rads (Si
Transient upse ...>3.5x 109 rads (Si)/s
Latchup nlone measur
..>1x 1014 neutrons/cm

Neutron fluence ..
SEU «... < 1 x10-8 errors/it/day

- Product outline
Gates
Product Total Usable* 110
TAGC40170 1,700 1,280 60
TAGC40620 6,200 4,650 104
TAGC41350 13,500 10,120 172

*Estimated at 75% usable. Actual value will vary.

- Extensive library with over 140 elements

- Latchup resistant

-> 3500 volt ESD protection

- Boundary scan VO's and scan flip flops allow for the design of highly testable circuits
- Screening and qualification to Mil-Std-883C method 5004/5005, class B and class S

Applications:
- Space vehicles/stations
- Missile
- Smart munitions
- Airborne

8A05




Custom - Harris Designed

AUA/AUASC - TSOS4 Process

Family of radiation-hardened high performance CMOS silicon on sapphire digital gate arrays and standard cells

designed to operate in demanding military and space applications requiring extreme radiation hardness and low
power consumption.

Features:
- Radiation hardened
TOtal A0SO ..vvvverecrerereseraesensensensnesens > 1 x 106 rads (Si)
Survivability .. .>1x1012 rads (Si)/s
Transient ups >3.5x 1011 rads (Si)/s
LatChup ..o none measure
Neutron f 1 x 1014 neutrons/cm
SEU wovverereeene ... < 1x10-10 grrors/itiday
- Gate array product outline
Gates 10
Product Total Usable Signal Pwr/Gnd Size (Mils.)
10KAUA | 10,034 | 7,500 164 24 342x 321
20K AUA | 20,080 | 15,000* 216 40 437 x 429

*Estimated at 75% usable. Actual value will vary.

- Extensive cell library with over 184 elements

- Latchup resistant

- Boundary-scan for highly testable circuits

- Screening and qualification to Mil-Std-883C method 5004/5005, class B and class S

Applications:
- Space equipment
- Smart munitions
- Missile systems
- Airborne

8A06




Mixed Signal ASICs

HPA 2000 - Power ASIC Library
- 16 digital logic functions
- 8 analog macro functions
-4.5to 15 volt logic cells
-1 MHz output frequency
-0 to +125°C operating temperature
- 5 1/O functions
- Sizeable output DMOS driver
- 60V uR‘to 20 am‘) output
- 41 DLM (double level metal) process
- Typical design 300 logic gates with 15 analog cells & 2 power DMOS

HBC 2500 - BIMOS-E Analog/Digital Library

- 60 analog cells

- 15 volt max. output voitage @ .5 amps

- 12 volt minimum supply voltage

- Up to 50 MHz output frequency

- gpical design 100-2000 logic gates with 30-60 analog cells
- 60 digital celis

- 5 volt & 15 volt logic

- 0 to +125°C operating temperature

- 3u DLM (double level metal) process

Semicustom - Customer Designed Using Fastrack

Custom Processes - Harris Designed

Power BIMOS
- 80 volts up to 5 amp outputs
- 80 volt NPN & PNP devices
- -40 to +150°C operating temperature
- Cagable of full load dump @ 80 volts
- P & N channel DMOS output devices
- 4.5 to 80 volt operating voltage
- ﬁlications - high side switches, low side switches,
switching regulators, bridges, etc.
- Power freq. > 300K, small signal freq. > 100 MHz

Power Bipolar
- 60 volts up to 1 amp outputs
- 4.5 to 60 volt operating volta?\e
- Applications - high side switches, low side switches,
switching regulators, bridges, automotive driver circuits, etc.
- 60 volt NPN & PNP devices
- -40 to +125°C operating temperature

HVIC
- 600 volt up to .1 amp NPN
- 25 volt scalable N & P transistors
- CMOS Iogic operational from 2.5 to 18 volts with 1.5ns delays
- 2A NMOS output devices
- -40 to +125°C operating temperature

HV-500

- 500 volt 5u DI (Dielectric Isolation Bipolar) technology

- Used in Harris HV-1205, 2405 & HV-250, 255, 350, 355 mosfet drivers

- -40 to +85°C operating temperature

- SLM (single level metal) with NPN freq. > 320 MHz

- 200 volt variation used in SLIC’s (Subscriber Line Interface Circuits) (HV-200)




Semicustom - Custom Designed Using Fastrack™

HPA2000 - Power ASIC Library

Process Features:
- Cost effective 4u junction isolated BICMOS Process
- Complementary bipolar & MOS devices rated at 15V
- Multiple power DMOS device rated up to 20A, 60V
- Diffused resistors, zeners, capacitors, available
- Double level metal process
- Heavy second level metal for high current
- Macrocells rated to +125°C

HPA2000 Power ASIC™ Design Library
- Bipolar, CMOS, & power tool sets available
- Cell library supports logic, analog & power functions
- Menu driven user interface
- Hierarchical schematic capture environment
- cdcSpice & VERILOG mixed mode simulator
- Behavioral level models available on standard cells to reduce simulation time
- Statistical simulation support for best, typical, & worst case analysis
- Macro level Monte Carlo analysis

Applications:
Power Supplies: Motion Control: Power Interface:
- DC to DC converters - Stepper motors - Mosfe/IGBT drivers
- Distributed supply - DC brush permanent magnet motors - Solid state relays
- Switching regulators - DC brushless motors - Solenoid actuators
- Power amplifiers - Voice coils - Print head drivers
- Flzback regulators/converters - Switched reluctance - Display drivers
- UPS power supplies - Power factor controllers
- Low side switches

Available Macrocells:

CMOS Logic:
- Logic functions can operate from 4.5V to 15V
- Propagation delay of minimum inverter with
fanout of 1 is 3nS

Inverter (1X, 3X, 4X)
NAND (2, 3, or 4 inputs)
NOR éa, 3, or 4 inputs)
XOR (exclusive OR)
Set reset latch
D-type fgg flop with set & reset
Expandable parallel to serial shift register
Expandable ripple counter
Transmission gate

1/0 Functions:
- TTL receiver
- TTL driver
- ESD protection network (1KV min)
- Input Schmitt trigger
- CMOS driver

Analog Macro Functions:
- Bandg:r reference 5.1V
O e pply regulator - 12 volts
- On-chip power supply regulator - 12 vol
- Upper &mer rail sensing comparators, both
bipolar & MOS inputs
- Current references
- 12V zener regulated reference
- Transconductance amplifier
- Voltage to current converter
- Inverting & non-inverting gate drivers

Components:
- Resistors: 16, 5 & 9U/square
- Zeners, zener zap
- Scalable bipolars & MOSFET transistors
- Scalable 60V DMOS power device with
(4.4mU/cm2)

8B01




Semicustom - Custom Designed Using Fastrack™

HBC2500 - BiMOS-E Analog/Digital ASIC Library

Process Features:
- Cost effective 3y junction isolated BICMOS Process
- Low power silicon-gate CMOS technology; 3 to 16 volt operation
- Bipolar & MOS on a single small die
- High quality resistors, zeners, & poly to poly capacitors available
- Double level metal process

- NP to 1 amp current cagability

- Macrocells rated from -55°C to +125°C

- 50MHz, 100V/uS op amps

- 20 to 30 nS propagation delay time on comparators

HBC2500 BiMOS-E Design Library

- More than 150 cell types available

- Cell library supports CMOS logic, primitive & macrocells (op amps, comparators, oscillators, voltage references,
A/D & D/A converters, etc.

- Menu driven user interface

- Hierarchical schematic capture environment

- cdcSpice & VERILOG mixed mode simulator

- Behavioral level models available on standard cells to reduce simulation time

- Statistical simulation support for best, typical, & worst case analysis

- Macro level Monte Carlo analysis

Applications:
Power Sulglies: Motion Control: Power Interface: Signal Processing:
- DC to DC converter - Stepper motor - MOSFET drivers - Data acquisition
control controllers - Solid state relay systems
- Distributed supplies - DC brush permanent control - Sonar & radar
- Switching rel?u ators magnet motors - Solenoid actuators rocessing
- Power amplifiers - DC brushless motor - Print head controllers - Medical equipment
- Flyback regulators/ control - Display drivers - Communications
converters - Voice coil controllers - Power factor controllers systems
- UPS power supply - Switched reluctance - Power monitoring - Audio & video
control circuits processing

Available Macrocells:
CMOS Logic:
- Logic functions can operate from 3V to 15V
- Propagation delay of minimum inverter with
fanout of 1 is 3.5nS @ Vce = 15V
Inverters (1X to 17X)
NAND (2, 3, or 4 inputs)
ANDJ/OR (9 types available)
NOR (2, 3, or 4 inputs)
XOR/XNOR (exclusive OR/NORg
Octal counter/divider/decorder (3 types)
D-type flip flops (3 types)
TTL to CMOS converters (2 types)
One-shot muitivibrator
Analog/digital transmission gates

1/0 Functions:
- MOS transistors (open drain n-channel MOS/FETs)
- Input/output pads (no protection)
- I_I_nPut/o ut pads with ESD protection >2000KV
- TTL to CMOS logic level converters
- "Star" terminal pad for multiple supplies

Analog Macro Functions:

- Bandgap references 1.2V & 2.5V

- Analog delay circuits (100uS, 10mS)

- Oﬁ-amps (8 types, bipolar or CMOS inputs
CMOS or bipolar outputs, transconductance,
programmable gain)

- Comparators (6 types; clocked, latching)

- Oscillators (3 s; Xtal, LC & "555" type)

- Phase lock loop

- Over current protection (P & N MOS devices)

- Over-temperature protection circuit for IC

- 6 & 8 bit DAC (digital to analog) cells

- 8 bit successive approximation A/D cell

- Delta - Sigma A/D converter cell

- Half "H" switch (0.5 amp drivers) cell

Components:

- Resistors: from 0.025 to 2KU/square

- geners (14.(2, 5& 9.2\|I), zetl'ne{ z'a:p N)

- Capacitors to poly, poly to P,

- Scalable Nhfgg & MZ)SD;)ranslstors to
Id=0.8 amgs

- Scalable NPN & PNP bipolar transistors
told=0.8 ang‘ps, FT =700, 10 MHz NPN,
350 MHz PN

- Diodes (small signal & parastic)
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Custom - Harris Designed

Power BiMOS ASIC Technology

Process Features:
- Cost effective 3 junction isolated BICMOS process
- Operating voltage 3 to 80V
- NPN & PNP 80V transistors up to 5 amps
- Power N & P DMOS device rated up to 5A, 80V
- Diffused resistors, zeners, capacitors, available
- Double level metal process

- Process rated -40°C to +125°C
- Isolated diodes allow bridge configurations
- Handles automotive load dump

- Typical cells; diff pairs, bandgaps, matched capacitor networks, switched capacitor filters

Power BiPolar ASIC Technology

Process Features:
- Cost effective 4p bipolar process
- Operating voltage 2 to 45V
- NPN & PNP 45V transistors up to 5 amps
- Diffused resistors, zeners, capacitors, available
- Double level metal process
- Process rated -40°C to +125°C
- Isolated diodes allow bridge configurations
- Handles automotive load dump

Applications:

Power Supplies: Motion Control:
- DC to DC converters - Stepper motors
- Distributed supply - DC brush permanent
- Switching regulators magnet motors
- Power amplifiers - DC brushless motors
- Flyback regulators/converters - Voice coils
- UPS power supplies - Switched reluctance

Power Interface:
- MosfeVIGBT drivers
- Solid state relays
- Solenoid actuators
- Print head drivers
- Display drivers
- Power factor controllers
- Low/high side switches
- Quad drivers
- Automotive LSS & HSS
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Custom - Harris Designed

HPA1000 - HVIC High Voltage ASIC Technology

Process Features:
- Cost effective 4u juncbon isolated BiCMOS process
Operating voltage 5 to 500
- Scalable PN > 100mA @ 500V transistor
- Scalable power N & P DMOS device > 2A @ 30V
- Diffused resistors & capacitors, available
- Double level metal process
- >500V hi?h voltage diode available
- Typical digital gate oount <1000 gates
- Process rated -40°C to +125°C
- CMOS logic rational from 2.5 - 20V
- ft = 5 MHz @ 2A available on NPN transistor

HV-200, HV-500 High Voltage ASIC Technology

Process Features:
- 4 dielectrically isolated blpolar rocess
- Operating voltage 5 to 250V (H! 200}

erating voltage 5 to 500V (HV-500,
OB ngl |2%8V transistors available

HV-200
- NPN & PNP 500V transistors available {HV-SOO
- Resistors, zener, capacitors, available
- > 300V SCR (HV-200) available
- > 580V SCR (HV-500) available
- Process rated -40°C to +125°C
- ft > 300 MHz low voltage PNP & NPN
- ft > 1 MHz high voltage NPN
- ft > 100 KHz high voltage PNP
Applications:
Power Supplies: Motion Control: Power Interface:
- High vo%e DC to DC converters - 3h voltage motor controllers - Mosfet/IGBT drivers
- Distribut Ply brush permanent - Solid state relays
- Switching regulators magnet motors - Solenoid actu
- H h voltage er amplifiers - DC brushless motors - SLIC(Subscnber Line Interface Circuits)
I ack regu atorslconverters - Voice coils - High voltage switches
S power supplies - Switched reluctance - Power factor controllers
- Ac to DC converters - AC motor controllers - Electronic ballasts
- HVAG controllers
- Electric vehicles
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North American Sales Offices and Representatives July 1992
ALABAMA Harris Microwave Harris Semiconductor MARYLAND
Harris Semiconductor Semiconductor Products 300 6th Avenue, North New Era Sales, |
Suite 103 Harris Microwave Indian Rocks Beach, FL 34635 iglivlod H‘?‘;w;“’-
Office Park South Semiconductor TEL: (813) 595-4030 ‘3578 R"C“'f Py 146
600 Boulevard South 1530 McCarthy Bivd. FAX: 813 595 5780 everna “ark,

Huntsville, AL 35802
TEL: (205)-883-2791
FAX: 205 883 2861

Giesting & Associates
Suite 15

4835 University Square
Huntsville, AL 35816
TEL: (205) 830-4554
FAX: 205 830 4699

ARIZONA
Compass Marketing & Sales,
Inc.
11801 N. Tatum Bivd. #101
Phoenix, AZ 85028
TEL: (602) 996-0635
FAX: 602 996 0586

P.O. Box 65447
Tucson, AZ 85728
TEL: (602) 557-0580
FAX: 602 557 0581

CALIFORNIA
Harris Semiconductor
* Suite 320
1503 So. Coast Drive
Costa Mesa, CA 92626
TEL: (714) 433-0600
FAX: 714 433 0682

Harris Semiconductor
Suite 308

5250 W. Century Bivd.
Los Angeles, CA 90045
TEL: (310) 649-4752
FAX: 310 649 4804

Harris Semiconductor
3031 Tisch Way

1 Plaza South

San Jose, CA 95128
TEL: (408) 985-7322
FAX: 408 985 7455

Harris Semiconductor

* Suite 350
6400 Canoga Ave.
Woodland Hills, CA 91367
TEL: (818) 992-0686
FAX: 818 883 0136

CK Associates

8333 Clairemont Mesa Bivd.
Suite 102

San Diego, CA 92111

TEL: (619) 279-0420

FAX: 619 279 7650

Ewing Foley, Inc.
185 Linden Avenue
Auburn, CA 95603
TEL: 916-885-6591
FAX: 916 885 6594

»

Milpitas, CA 95035
TEL: (408) 433-2222
TWX: 910 336 2247
FAX: 408 432 3268

Gray & Steward, Inc.
1054 Whispering Pines Dr.
Scotts Valley, CA 95066
TEL: (408) 439-8905

FAX: 408 439 9001

GEORGIA
Gilesting & Assoclates
* Suite 108
2434 Hwy. 120
Duluth, GA 30136
TEL: (404) 476-0025
FAX: 404 476 2405

CANADA
Blakewood Electronic
Systems, Inc.
1A - 12880 Bathgate Way
Richmond, BC Canada
Canada V6V 1Z4
TEL: (604) 273-9910
FAX: 604 273 1483

Clark Hurman Assoclates
Unit 14

20 Regan Road

Brampton, Ontario

Canada L7A IC3

TEL: (416) 840-6066

FAX: 416 840-6091

66 Colonnade Rd.
Suite 205

Nepean, Ontario
Canada K2E 7K7
TEL: (613) 727-5626
FAX: 613 727 1707

4 Chester

Pointe Claire, Quebec
Canada H9R 4H7
TEL: (514) 426-0453

ILLINOIS
Harris Semiconductor
* Suite 600
1101 Perimeter Dr.
Schaumburg, IL 60173
TEL: (708) 240-3480
FAX: 708 619 1511

Oasis Sales

1101 Tonne Road

Elk Grove Village, IL 60007
TEL: (708) 640-1850

FAX: 708 640 9432

INDIANA
Harris Semiconductor
* Suite 100
11590 N. Meridian St.
Carmel, IN 46032
TEL: (317) 843-5180
FAX: 317 843 5191

Glesting & Assoclates
370 Ridgepoint Dr.
Carmel, IN 46032

TEL: (317) 844-5222
FAX: 317 844 5861

FAX: 514 426 0455 IOWA
Ad A Te i, (] Sa'es
COLORADO Inc.
Compass Marketing 375 Collins Road, NE
Suite 350D Cedar Rapids, I1A 52402

5600 So. Quebec St.
Greenwood Village, CO 80111
TEL: (303) 721-9663

FAX: 303 721 0195

CONNECTICUT
Advanced Tech Sales, Inc.
Waestview Office Park
Bidg. 2, Suite 1C
850 N. Main Street Extension
Wallingford, CT 06492
TEL: (203) 284-0838
FAX: 203 284 8232

TEL: (319) 393-8280
FAX: 319 393 7258

Oasis Sales

Suite 203

4905 Lakeside Dr., NE
Cedar Rapids, IA 52402
TEL: (319) 377-8738
FAX: 319 377 8803

FLORIDA
Harris Semiconductor
* 1301 Woody Burke Rd.
Melbourne, FL 32902
TEL: (407) 724-3576
FAX 407 724 3130

*Field Application Assistance Available

KANSAS
Advanced Technical Sales,
Inc.
Suite 8
601 North Mur-Len
Olathe, KS 66062
TEL: (913) 782-8702
FAX: 913 782 8641

KENTUCKY
Glesting & Assoclates
212 Grayhawk Court
Versailles, KY 40383
TEL: (606) 873-2330
FAX: 606 873 6233

TEL: (410) 544-4100
FAX: 410 544-6092

MASSACHUSETTS
Harris Semiconductor
Suite 240

3 Burlington Woods
Burlington, MA 01803
TEL: (617) 221-1850
FAX: 617 221 1866

Advanced Tech Sales
Suite 102

348 Park Street

Park Place West

N. Reading, MA 01864
TEL: (508) 664-0888
FAX: 508 664 5503

*

MICHIGAN
Harris Semiconductor
* Suite 460
27777 Franklin Rd.
Southfield, MI 48034
TEL: (313) 746-0800
FAX: 313 746 0516

Giesting & Associates
Suite 113

34441 Eight Mile Rd.
Livonia, Ml 48152

TEL: (313) 478-8106
FAX: 313 477 6908

6898 Curtis Dr.
Coloma, Ml 49038
TEL: 616-468-4200
FAX: 616 468 6511

1279 Skyhills N.E.
Comstock Park, Ml 49321
TEL: (616) 784-9437
FAX: 616 784 9438

MINNESOTA
Oasis Sales
Suite 210
7805 Telegraph Road
Bloomington, MN 55438
TEL: (612) 941-1917
FAX: 612 941 5701

MISSOURI
Advanced Technical Sales
13755 St. Charles Rock Rd.
Bridgeton, MO 63044
TEL: (314) 291-5003
FAX: 314 291 7958

NEW JERSEY
Harris Semiconductor
* Suite 210 North
6000 Midlantic Drive
Mt. Laurel, NJ 08054
TEL: (609) 727-1909
FAX: 609 727 9099




North American Sales Offices and Representatives (Continued)

Harris Semiconductor
724 Route 202

P.O. Box 591 M/S 13
Somerville, NJ 08876
TEL: (908) 685-6150
FAX: 908 685-6140
Tritek Sales, Inc.
Suite 410

One Cherry Hill
Cherry Hill, NJ 08002
TEL: (609) 667-0200
FAX: 609 667 8741

NEW MEXICO

Compass Mktg. & Sales, inc.

Suite 109

4100 Osuna Rd., NE
Albuquerque, NM 87109
TEL: (505) 344-9990
FAX: 505 345 4848

NEW YORK
Harris Semiconductor
Hampton Business Center
1611 Rt. 9, Suite U3
Wappingers Falls, NY 12590
TEL: (914) 298-0413
FAX: 914 298 0425

Foster & Wager, Inc.
69 Governeurs Lane
Endicott, NY 13760
TEL: (607) 748-5963
FAX: 607 748 5965

42 Redspire Way

East Amherst, NY 14051
TEL: (716) 688-7864
FAX: 716 688-7864

2511 Browncroft Bivd.
Rochester, NY 14625
TEL: (716) 385-7744

FAX: 716 586 1359

7696 Mountain Ash
Liverpool, NY 13090
TEL: (315) 457-7954
FAX: 315 457 7076
Trionic Associates, Inc.
320 Northern Bivd.
Great Neck, NY 11021
TEL: (516) 466-2300
FAX: 516 466 2319

Harris Microwave
Semiconductor Products

KLM Garner

46 Clinton St.
P.0.Box C

Clark Mills, NY 13321
TEL: (315) 853-6126
FAX: 315 853 3011
111 Marsh Rd.
Pittsford, NY 14534
TEL: (716) 381-8350
FAX: 716 385 2103

NORTH CAROLINA

Harris Semiconductor
4020 Stirrup Creek Dr.
Building 2A, MS/2T08
Durham, NC 27703
TEL: (919) 549-3600
FAX: 919 549 3660

New Era Sales
Suite 203

1110 Navajo Dr.
Raleigh, NC 27609
TEL: (919) 878-0400
FAX: 919 878 8514

OHIO

Giesting & Associates
P.O. Box 39398

2854 Blue Rock Rd.
Cincinnati, OH 45239
TEL: (513) 385-1105
FAX: 513 385 5069

Suite 521

26250 Euclid Avenue
Cleveland, OH 44132
TEL: 216-261-9705
FAX: 216 261 5624

2159 Riverhill Rd.
Columbus, OH 43221
TEL: 614-459-4800
FAX: 614 459 4801

OKLAHOMA
Nova Marketing
Suite 1339
8125D East 51st Street
Tulsa, OK 74145
TEL: (800) 826-8557
TEL: (918) 660-5105
FAX: 918 665 3815

OREGON
Northwest Marketing Assoc.
Suite 330
6975 SW Sandburg Road
Portland, OR 97223
TEL: (503) 620-0441
FAX: 503 684 2541

Nova Marketing
Suite 174

8350 Meadow Rd.
Dallas, TX 75231
TEL: (214) 750-6082
FAX: 214 750 6068

Suite 180

8310 Capitol of Texas Hwy.
Austin, TX 78731

TEL: (512) 343-2321

FAX: 512 343-2487

Suite 206

9207 Country Creek Rd.
Houston, TX 77036
TEL: (713) 988-6082
FAX: 713774 1014

UTAH
Compass Marketing & Sales
4001 South 700 East
Suite 500
Salt Lake City, UT 84107
TEL (801) 264-6606
FAX: 801 264 6601

PENNSYLVANIA
Giesting & Associates
471 Walnut Street
Pittsburgh, PA 15238
TEL (412) 828-3553
FAX: 412 828 6160

WASHINGTON
Northwest Marketing Assoc.
Suite 330N
12835 Bel-Red Road
Bellevue, WA 98005
TEL: (206) 455-5846
FAX: 206 451 1130

TEXAS
Harris Semiconductor
* Suite 115
17000 Dallas Parkway
Dallas, TX 75248
TEL: 214-733-0800
FAX: 214 733 0819

WISCONSIN
Oasis Sales
1305 N. Barker Rd.
Brookfield, Wi 53005
TEL: (414) 782-6660
FAX: 414 782 7921

*Field Application Assistance Available

North American Authorized Distributors

CORPORATE OFFICES
Arrow/Schweber
25 Hub Dr.
Melville, NY 11747
TEL: (516) 391-1300
FAX: 516 391 1644
Almac Electronics Corp.
14360 S.E. Eastgate Way
Bellevue, WA 98007
TEL: (206) 643-9992
FAX: 206 643 9709
Anthem
1160 Ridderpark Dr.
San Jose, CA 95131
TEL: (408) 453-1200
FAX: 408 441 4500

EMC (Electronics Mktg Corp)
1150 West Third Avenue
Columbus, OH 43212

TEL: (614) 299-4161

FAX: 614 299 4121

Falcon Electronics

5 Higgins Dr.

Milford, CT 06460

TEL: (203) 878-5272

FAX: 203 877 2010

Gerber Electronics, Inc.
128 Carnegie Row
Norwood, MA 02062
TEL: (617) 769-6000
FAX: 617 766 8931

Hall-Mark Electronics
11333 Pagemill Rd.
P.O. Box 222035
Dallas, TX 75243

TEL: (214) 343-5000
FAX: 214 343 5988

Hamilton/Avnet

10950 W. Washington Bivd.
Culver City, CA 90230
TEL: (310) 558-2000

FAX: 310 558 2809 (Mil)
FAX: 310 558 2076 (Com)

ITT Multicomponents
300 North Rivermede Rd.
Concord, Ontario
Canada L4K 2Z4

TEL: (416) 798-4884
FAX: 416 798 4889

Newark Electronics, Inc.
4801 N. Ravenswood
Chicago, IL. 60640

TEL: (312) 784-5100
FAX: 312 784 5100 X3107
Wyle Laboratories
(Commercial & Military)
3000 Bowers Avenue
Santa Clara, CA 95051
TEL: (408) 727-2500
FAX: 408 727 5896

Obsolete Products
Rochester Electronic
10 Malcom Hoyt Drive
Newburyport, MA 01950
TEL: (508) 462-9332
FAX: 508 462 9512




TEL: (204) 786-8401

TEL: (404) 623-5475

North American Authorized Distributors July 1992
ALABAMA Damitton/Avnet COLORADO ILLINOIS
Arrow/Schweber . Anthem Anthem
v TEL: (714) 641-6111 Englewood Schaumburg
TEL: (205) 837-6955 Costa Mesa TEL: (303) 790-4500 TEL: (708) 884-0200
Hall-Mark TEL: (714) 841-4100 Arrow/Schweber Arrow/Schweber
Huntsville Gardena Englewood Itasca
TEL: (205) 837-8700 TEL: (310) 217-2046 TEL: (303) 799-0258 TEL: (708) 250-0500
Hamilton/Avnet Culver City Hall-Mark Hall-Mark
Huntsville TEL: (310) 558-2000 Englewood Wood Dale
TEL: (205) 837-7210 Roseville TEL: (303) 790-1662 TEL: (312) 860-3800
TEL: (916) 781-6614 lélan'llltonIAvmt Hamlltorlllll:vmt
ARIZONA San Diego ng'ewood BGﬂ?elW
‘Anthem TEL: (619) 571-7525 TEL: (303) 799-7800 TEL: (708) 860-8566
Tempe Sun e Colorado Springs Newark
TEL: (602) 966-6600 TEL- (408) 743-3300 TEL: (719) 637-0055 Chicago
Arrow/Schweber * Wyle Laboratories TEL: (312) 784-5100
Torpe Woodland Hill Thomton
TEL: (602) 431-0030 TEL: (818) 700-8545 TEL: (303) 457-9953 INDIANA
e Laboratories Arrow/Schweber
Hall-Mark Wyl
. Calabasas CONNECTICUT Indianapolis
;239%2 4371200 TEL: (818) 880-9000 Anthem TEL: (317) 299-2071
(602) 437- Irvine Waterbury Hall-Mark
’c‘::::d“;:VAmt TEL: (714) 863-9953 TEL: (203) 575-1575 '1%'['_3"23?(7)')‘5872 8875
TEL: (602) 961-6411 Rancho Cordova Arrow/Schweber .
TEL: (916) 638-5282 Walllngford Hamiliton/Avnet
Wyie Laboratories TEL: (203) 265-7741 Carmel
Phoenix San Diego Falcon TEL: (317) 844-9333
TEL: (602) 437-2088 TEL: (619) 565-9171 Milford
Santa Clara TEL: (203) 878-5272 IOWA
CALIFORNIA TEL: (408) 727-2500 Hall-Mark Arrow/Schweber
Anthem Cheshire Cedar Rapids
Chatsworth CANADA TEL: (203) 271-2844 TEL: (318) 305-7290
TEL: (818) 700-1000 Arrow/Schweber Hamilton/Avnet Hamilton/Avnet
E. Irvine Burnaby, British Columbia Danbury Cedar Rapids
TEL: (714) 768-4444 TEL: (604) 421-2333 TEL: (203)743-9799 TEL: (319) 362-4757
Rockiin Dorval, Quebec KANSAS
TEL: (916) 624-9744 TEL: (514) 421-7411 FLORIDA
Arrow/Schweber
San Diego Nepan, Ontario Arrow/Schweber Lenexia
TEL: (619) 453-8005 TEL: (613) 226-6903 ?gﬁf'}g&?:g‘g‘&m TEL: (913)541-9542
San Jose Mississagua, Ontario Lake M Hall-Mark
TEL: (408) 452-2287 TEL: (416) 670-7769 g 0 48’7!') 493-8500 Lenexa
Arrow/Schweber Hamilton/Avnet Hall Mark TEL: (913) 888-4747
Calabasas Burnaby, B.C. Casse Hamiiton/Avnet
TEL:(818) 880-9686 TEL: (604) 420-4101 S Y Lenexa
o . TEL: (407) 830-5855 TEL: (913) 541-7924
Irvine Mississaugua, Ontario Largo :
TEL: (714) 454-4372 TEL: (416) 564-6060 (813) 541-7440
! Nepean. Ontario KENTUCKY
San Diego epean, Pompano Beach Hamilton/Avnet
TEL: (619) 565-4800 TEL: (613) 727-7501 TEL: (305) 971-9280 Lexington
San Jose St. Laurent, Quebec Hamilton/Avnet TEL: (606) 288-4911
TEL: (408) 441-9700 TEL: (514) 335-1000 Ft. Lauderdale
TEL: (408) 432-7171 ITT Multicomponents TEL: (305) 733-6300 MARYLAND
Hall-Mark Vancouver St. Petersburg Anthem
Chatsworth TEL: (604) 421-6222 TEL: (813) 573-3930 Columbia
TEL: (818) 773-4500 Calgary, Alberta Winter Park TEL: (410) 995-6640
Rockiin TEL: (403) 273-2780 TEL: (407) 657-9018 Arrow/Schweber
TEL: (916) 624-9781 Concord, Ontario Columbia
San Diego TEL: (416) 798-4884 GEORGIA TEL: (410) 506-7800
TEL: (619) 268-1201 Edmonton, Alberta Arrow/Schweber Falcon
TEL: (800) 332-8387 Duluth Baktimore
San Jose : TEL: (404)497-1300 TEL: (410) 247-5800
TEL: (408) 432-4000 V. St. Laurent, Quebec Hall-Mark Hall-Mark
Irvine TEL: (514) 335-7697 Duluth Columbia
TEL: (714) 727-6000 Nepean, Ontario TEL: (404) 623-4400 TEL: (410) 988-9800
TEL: (613) 596-6980 Hamilton/Avnet Hamilton/Avnet
Winnipeg, Manitoba Duluth Columbia

TEL: (410) 995-3528




TEL: (609) 596-8000

EMC
Columbus
TEL: (614) 299-4161

Houston
TEL: (713) 781-6100

North American Authorized Distributors (Continued) July 1992
Pinebrook Highland Heights Hamilton/Avnet
M:ﬁ:‘t(':“HUSETTS TEL: (201) 227-7880 TEL: (216) 442-3441 Austin
Wilmington Hall-Mark Hall-Mark TEL: (512) 832-4306
TEL: (508) 657-5170 Parsippany Worthington Dallas
TEL: (201) 515-3000 TEL: (614) 888-3313 TEL: (214) 404-9906
Arrow/Schweber ff
Wilmington Moorestown Solon _?tEa _om1 ”ra
Gerber Hamiiton/Avnet Hamilton/Avnet Wyle Laboratories
Norwood Cherry Hill Dayton Austin
TEL: (617) 769-6000 TEL: (609) 424-0100 TEL: (513) 439-6700 TEL: (512) 345-8853
Hall-Mark Parsippany TEL: (513) 439-6721 Houston
Billerica TEL: (201) 515-5300 Columbus TEL: (713) 879-9953
TEL: (508) 667-0902 TEL: (614) 882-7389 Richardson
Hamiltor/Avnet NEW MEXICO Solon TEL: (214) 235-9953
P an/Avne Hamilton/Avnet TEL: (216) 349-5100
TE:’_"”V 5317 Albuquerque UTAH
: (508) 531-7430 TEL: (505) 765-1500 OKLAHOMA Anthern oy
Arrow/Schweber alt Lake
N eowSchweber NEW YORK Tulsa TEL: (801) 973-8555
Livoni Anthem TEL: (918) 252-7537 Arrow/Schweber
TEg‘m1 90 Commack Hall-Mark Salt Lake City
: (313) 462-22 TEL: (516) 864-6600 Tulsa TEL: (801) 973-6913
t,c::;,‘i:,"k :"W‘ TEL: (918) 254-6110 Hamilton/Avnet
! auppauge Salt Lake Ci
TEL: (313) 462-1205 TEL: (516) 724-0980 namiton/Avnet TEL: (801) 266.2022
Ll:\r’? Hton/Avnet Q”"”s""""b"' TEL: (918) 252-7297 Wyle Laboratorles
' auppauge West Valley
;E‘"S.‘l |3) 347-4270 TEL: (516) 231-1000 OREGON TEL: (801) 974-9953
randvilie Rochester Almac/Arrow
TEL: (616) 531-0345 TEL: (716) 427-0300 Beaverton WASHINGTON
| TEL: (503) 629-8090 Almac/Arrow
MI;IN:: OTA ’F':llrlpl:: i Anthem Bellevue
Eden Prairie TEL: (716) 425-3300 Beaverton TEL: (206) 6439902
. TEL: (503) 643-1114 pokane
TEL: (612) 9445454 ?&E)tkc(?:( g;mﬁ%osoo Hamilton/Avnet TEL: (509) 924-9500
Arrow/Schweber *
Beaverton Anthem
Eden Prarie Hamiiton/Avnet
S (503) 627-0201 Bothell
TEL: (612) 941-5280 yracuse TEL: (206) 483-1700
Hall-Mark TEL: (315) 434-2426 Wyle Laboratories Hall-Mark
Beaverton all-Mari
Bloomington Hauppauge )
TEL: (612) 941-2600 TEL: (516) 434-7490 TEL: (503) 643-7600 ?Ettn(egos) 547-0415
Hamilton/Avnet Rochester PENNSYLVANIA TEL: 1-800-548-3976
Minnetonka TEL: (716) 475-9130 Anthem FAX: 206 632 4814
TEL: (612) 932-0600 Westbury Horsham Hamilton/Avnet
WISSOURI TEL: (516) 997-6868 TEL: (215) 443-5150 Redmond
TEL: (206) 881-6697
Arrow/Schweber NORTH CAROLINA Q;g’g{";ﬁh"°b°' Wyle Laboratories
St. Louis Arrow/Schweber TEL: (412) 963-6807 Redmond
TEL: (314) 567-6888 Raleigh i TEL: (206) 881-1150
Hall-Mark TEL: (919) 876-3132 g?m‘ ‘0';‘/‘“'"0*
Earth City EMC TEL: (412) 772-1881 WISCONSIN
TEL: (314) 291-5350 Charlotte Arrow/Schweber
Hamilton/Avnet (704) 394-6195 TEXAS Brookfield
Chesterfield Hall-Mark Arrow/Schweber TEL: (414) 792-0150
TEL: (314) 537-1600 Raleigh Austin Hall-Mark
TEL: (919) 878-0712 TEL: (512) 835-4180 New Berlin
NEW HAMPSHIRE Hamilton/Avnet Dallas TEL: (414) 797-7844
Hamilton/Avnet Raleigh TEL: (214) 380-6464 Hamilton/Avnet
¥Ear?£:§fsz4-94oo TEL: (919) 878-0819 Houston Waukesha
NEW JERSEY Arrow/Schweber Hall-Mark South American
Anthem Solon Austin A . istrib
Pinebrook TEL: (216) 248-3990 TEL: (512) 258-8848 uthorized Distributor
TEL: (201) 277-7960 Centerville Dallas Graftec Electronic Sales Inc.
Arrow/Schweber TEL: (513) 435-5563 TEL: (214) 343-5000 One Boca Place, Suite 305 East
Marlton TEL: (214) 553-4300 2255 Glades Road

Boca Raton, Florida 33431
TEL: (407) 994-0933
FAX: 407 994-5518




European Sales Offices and Representatives

European Sales Headquarters
Harris Semiconductor
Mercure Center
Rue de la Fusee, 100
1130 Brussels, Belgium
TEL: 322246 21 11
FAX: 32 2 246 22 05
FAX: 32 2 246 22 06
TLX: 61566

AUSTRIA
Transistor
Vertriebsgesellschaft mbH
& Co KG
Auhofstrasse 41A
A - 1130 Vienna
TEL: 43222 8294 01 0
FAX: 43 222 82 64 40
TWX: 133738

FINLAND
Teknokit OY
Reinkkalan Kartano
SF - 51200 Kangasniemi
TEL: 358 59 432031
FAX: 358 59 432367

FRANCE

* Harris Semiconducteurs SARL
2-4, Avenue de I'Europe
78140 Velizy
TEL: 33 1 34 65 40 80 (Dist)
TEL: 33 1 34 65 40 27 (Sales)
FAX: 33 139 64 054
TLX: 697060
Unirep
Z. . De La Bonde 1BIS
Rue Marcel Paul
R - 91300 MASSY
TEL:331 69 20 03 64
FAX: 33 16920 00 61

GERMANY

* Harris Semiconductor
GmbH
Putzbrunnerstrasse 69
8000 Muenchen 83
TEL: 49 89 63813 0
FAX: 49 89 6376201
TLX: 529051

Harris Semiconductor
GmbH

Kieler strasse 55 - 59
2085 Quickborn

TEL: 49 4106 5002 04
FAX: 49 4106 68850
TLX: 211582

Harris Semiconductor
GmbH

Wegener Strasse, 5/1
7032 Sindelfingen

TEL: 49 7031 873 469
FAX: 49 7031 873 849
TLX: 7265431

Ecker Michelstadt GmbH
Koningsberger Strasse, 2
D - 6120 Michelstadt
TEL: 49 6061 2233

FAX: 49 6061 5039
TWX: 4191630

Erwin W. Hildebrandt
Nieresch 32

D - 4405 Nottuin-Darup
TEL: 49 2502 6065
FAX: 49 2502 1889
TWX: 892565

Fink Handelvertretung
Margreider Platz
Laurinweg 1

D - 8012 Ottobrunn Bei
Munchen

TEL: 49 89 6097 004
FAX: 49 89 6098 170
TWX: 529298

ISRAEL
Aviv Electronics Ltd
P.O. Box 58175
5, Arad Street
Ramat Hahayal
IS - Tel Aviv 61581
TEL: 972 3 544 7262
FAX: 972 3 544 7650
TWX: 33572

ITALY
* Harris SRL
Viale Fulvio Testi, 126
20092 Cinisello Balsamo
TEL: 392 262 07 61
(Disti & OEM ROSE)
TEL: 39224095 01
(Disti & OEM Italy)
FAX: 39 2248 66 20
39 2 262 22 158 (ROSE)
TWX: 324019

PORTUGAL
Cristalonica Componentes
De Radio E Televisao Lda
Rua Bernardim Ribeiro, 25
P - 1100 Lisbon
TEL: 351 13 53 46 31
FAX: 351 1356 17 55
TWX: 64119

SPAIN
Elcos S. A.
Loeches 1-3
SP - 28008 Madrid
TEL:34 1 5417510
FAX:34 154175 11

SWEDEN
Martinsson Electronik AB
Instrumentvagen 15
P.O. Box 9060
S - 126 09 Haegersten
TEL: 46 8 744 03 00
FAX: 46 8 744 34 03
TWX: 13077

SWITZERLAND
BASIX fur Elektronik AG
Hardturmstrasse 181
Postfach
CH - 8010 Zurich
TEL: 411276 11 11
FAX: 411276 1234
TWX: 822966

TURKEY

EMPA AS

Elektronik Mamulleri
Pazarlama AS

Besyol Londra Asfalti
34630 Sefakoy/ Istanbul
TEL: 90 1 599 3050
FAX: 90 1598 5353
TWX: 21137

UNITED KINGDOM

Harris Semiconductor Ltd
Riverside Way
Camberley

Surrey GU15 3YQ
TEL: 44 276 686 886
FAX: 44 276 682 323
Laser Electronics
Ballynamoney
Greenore

Co. Louth, Ireland
TEL: 353 4273165
FAX: 353 4273518
TWX: 43679

S.M.D.

182, Hall Lane
Aspull, Wigan

Lancs WN2 2SS
TEL: 44 942 54867
FAX: 44 942 525317

Stuart Electronics Ltd.
Phoenix House
Bothwell Road
Castlehill, Carluke
Lanarkshire ML8 5UF
TEL: 44 555 51566
FAX: 44 555 51562
TWX: 777404

YUGOSLAVIA
Avtotehna
P.O. Box 593
Celovska 175
YU - 61000 Ljubljana
TEL: 38 61 552 341
FAX: 38 61 191 112
TWX: 31639

*Field Application Assistance Available

European Authorized Distributors

AUSTRIA

Transistor
Vertriebsgeselischaft mbH
& Co KG

Auhofstrasse 41A

A - 1130 Vienna
TEL:432228294010
FAX: 43 222 82 64 40
TWX: 133738

BELGIUM

*

Diode Belgium
Keiberg i
Minervastraat, 14/B2
B-1930 Zaventem
TEL: 322725 45 11
FAX: 32 2 725 46 60

Inelco Components &
Networks Company SA/NV
Avenue des Croix de Guerre 94
B - 1120 Brussels
TEL:32224428 11

FAX: 322216 46 06

TWX: 64475

DENMARK

Ditz Schweitzer A/S
Vallensbaekvej 41
Postboks 5

DK - 2605 Brondby
TEL: 45424530 44
FAX: 45 42 45 92 06
TWX: 33257

FINLAND
Yleiselektroniikka OY
Telercas
P.O. Box 63
Luomannotko, 6
SF - 02201 Espoo
TEL: 358 0 452 16 22
FAX: 358 0 452 33 37

FRANCE

* Almex
48 rue de I'Aubepine
Zone Industrielle
D'Antony-BP 102
F - 92160 Antony
TEL: 33 1 40 96 54 00
FAX: 33 1 46 66 60 28
TWX: 250067

CCI Electronique

5 Rue Marcelin Berthelot
Zone Industrielle D'Antony
BP 92

F - 92164 Antony Cedex
TEL:33 146 66 21 82
FAX: 33 14096 92 26
TWX: 203881

Avnet RTF

81 Rue Pierre Semard

F - 92320 Chatillon Sous
Bagneux

TEL: 33 1 49 65 27 00
FAX: 33 1 49 65 27 38
TWX: 632247

*

*




European Authorized Distributors (Continued)

* Tekelec Airtronic
Cite Des Bruyeres
Rue Carle Vernet
F - 92310 Sevres
TEL:33146232425
FAX: 33 14507 2191
TWX: 634018

Harris Semiconductor
Chip Distributors
Hybritech CM (HCM)
7, Avenue Juliot Curie
F - 17027 LA Rochelle Cedex
TEL:3346451270
FAX: 33 46 45 04 44
TWX: 793034

Edgetek

Zai De Courtaboeuf
Avenue Des Andes
91952 Les Ulis Cedex
TEL: 33 1 64 46 06 50
FAX: 33 1 69 28 43 96
TWX: 600333

Eltek Semiconducteurs
Z. A. De La Tuilerie

B.P. 1077

78204 Mantes-La-Jolie
TEI:3313477 16 16
FAX: 33134779579
TWX: 699737

GERMANY
Alfred Neye Enatechnik
GmbH
Schillerstrasse 14
D - 2085 Quickborn
TEL: 49 4106 61 20
FAX: 49 4106 61 22 68
TWX: 213590

Bit-Electronic AG
Dingolfinger Strasse 6
Postfach 800245

D - 8000 Muenchen 80
TEL:49894180070
FAX: 49 89 41 80 07 20
TWX: 5212931

ECS Hilmar Frehsdorf
GmbH

Electronic Components
Service

Carl-Zeiss Strasse 3

D - 2085 Quickborn
TEL: 49 4106 70050
FAX: 49 4106 700537
TWX: 213693

Indeg Industrie Elektronik
GmbH

Postfach 1563

Emil Kommerling Str. 5

D - 6780 Pirmasens

TEL: 49 6331 94 065

FAX: 49 6331 94 064

TWX: 452269

Jermyn GmbH

IM Dachsstueck 9

D - 6250 Limburg 4
TEL: 49 6431 508 0
FAX: 49 6431 508 289
TLX: 415257 0

Sasco GmbH
Hermann-Oberth Strasse 16
D - 8011 Putzbrunn-
Bei-Muenchen

TEL: 49 89 46 110

FAX: 49 89 46 11 270

TWX: 529504

Spoerie Electronic KG
Max-Planck Strasse 1-3
D - 6072 Dreieich

1- Bei-Frankfurt

TEL: 49 6103 30 48
FAX: 49 6103 30 42 01
TWX: 417972

NORWAY
Hans H. Schive A/S
Undelstadlia 27
Postboks 185
N - 1371 Asker
TEL: 47 2 900 900
FAX: 47 2 904 484
TWX: 19124

GREECE
Semicon Co.
104 Aeolou Street
GR - 10564 Athens
TEL: 30 13253 626
FAX: 30 1321 60 63
TWX: 216684

ISRAEL
Aviv Electronics Ltd
P.O. Box 24190
5, Arad Street
Ramat Hahayal
1S - Tel-Aviv 69710
TEL: 972 3 544 7262
FAX: 972 3 544 7650
TWX: 33572

ITALY
Eurelettronica SpA
Via Enrico Fermi, 8
| - 20090 Assago (Ml)
TEL: 39 2 488 00 22
FAX: 39 2 488 02 75

EBV Elektronik SRL

Via Frova, 34

F-20092 Cinisello Balsamo
(MI)

TEL: 392 660.17111

FAX: 39 2 660.17020

Lasi Elettronica SpA
Viale Fulvio Testi 280
|- 20126 Milano
TEL:39266 10 13 70
FAX:39266 101385
TWX: 352040

Silverstar Ltd.

Viale Fulvio Testi 280

| - 20126 Milano
TEL:392 66 12 51
FAX:39266 10 1359
TWX: 332189

NETHERLANDS

* Auriema Nederland BV
Doornakkersweg, 26
NL - 5642 MP Eindhoven
TEL: 3140816565
FAX: 314081 18 15
TWX: 51992

Diode Components BV
Coltbaan 17

NL - 3439 NG Nieuwegein
TEL: 313402 3 59 24
FAX: 31 3402 9 12 34

PORTUGAL
Cristalonica
Componentes De Radio E
Televisao, Lda
Rua Bernardim Ribeiro, 25
P - 1100 Lisbon
TEL: 351 1353 46 31
FAX: 351 1356 17 55
TWX: 64119

SPAIN
Amitron S.A.
Avenida Valladolid 47D BAJO
SP - 28008 Madrid
TEL: 34 1 542 09 06
TEL: 34 15479313
FAX: 34 1248 79 58
TWX: 45550

EBV Elekronik S.A.
Salvatierra 4

SP - 28034 Madrid
TEL:34 1358 1835
FAX: 34 1729 37 52
TWX: 23382

SWEDEN
Martinsson Elektronik AB
Instrumentvaegen 15
Box 9060
S - 126 09 Hagersten
TEL: 46 8 744 03 00
FAX: 46 8 774 34 03
TWX: 13077

SWITZERLAND
BASIX fur Elektronik AG
Hardturmstrasse 181
Postfach
CH - 8010 Zurich
TEL: 411276 11 11
FAX: 411276 12 34
TWX: 822966

TURKEY
EMPA
Elektronik Mamulleri
Pazarlama AS
Besyol Londra Asfalti
34630 Sefakoy/ Istanbul
TEL: 80 1 599 3050
FAX: 90 1 598 5353
TWX: 21137

UNITED KINGDOM
Avnet Access Ltd
Jubilee House
Jubilee Road
Letchworth
Hertfordshire SG6 1QH
TEL: 44 462 480888
FAX: 44 462 682467
TWX: 826505

ESD Distribution Ltd
Edinburgh Way
Harlow

Essex CM20 2DE
TEL: 44 279 626777
FAX: 44 279 441687
TWX: 818801

Farnell Electronic
Components Ltd.
Marketing & Purchasing Div.
Armley Road, Leeds

West Yorkshire LS12 2QQ
TEL: 44 532 790101

FAX: 44 532 633404

TWX: 55147

Jermyn Distribution
Vestry Industrial Estate
Sevenoaks

Kent TN14 5EU

TEL: 44 732 743743
FAX: 44 732 451251
TWX: 95142

Macro Marketing Ltd
Burnham Lane

Slough, Berkshire SL1 6LN
TEL: 44 628 604422

FAX: 44 628 666873

TWX: 847945

Micromark Electronics Ltd.
Boyn Valley Road
Maidenhead

Berkshire SL6 4DT

TEL: 44 628 76176

FAX: 44 628 783799

TWX: 847397

Thame Components
Thame Park Rd.
Thame, Oxfordshire OX9 3UQ
TEL: 44 844 261188
FAX: 44 844 261681
TWX: 837917

Harris Semiconductor

Chip Distributors
Die Technology Ltd.
Corbrook Rd.
Chadderton
Lancashire OL9 9SD
TEL: 44 61 626 3827
FAX: 44 61 627 4321
TLX: 668570

Eltek Semiconductor Ltd.
Nelson Rd. Industrial Estate
Dartmouth

Devon TQ6 9NA

TEL: 44 803 83 4455

FAX: 44 803 83 3011

Rood Technology
Test House Mill Lane
Alton

Hampshire GU34 2QG
TEL: 44 420 88022
FAX: 44 420 87259
TLX: 858456

*Field Application Assistance
Available




Asian Pacific Offices and Representatives

NORTH ASIA

Sales Headquarters

JAPAN
Harris K.K.
Shinjuku NS Bldg. Box 6153
2-4-1 Nishi-Shinjuku
Shinjuku-ku, Tokyo 163-08
Japan
TEL: 81-3-3345-8911
FAX: 81-3-3345-8910

SOUTH ASIA

Sales Headquarters

HONG KONG
Harris Semiconductor H.K.
Ltd.
13/F Fourseas Building
208-212 Nathan Road
Tsimshatsui, Kowloon
TEL: 852-723-6339
FAX: 852-739-8946
TLX: 78043645

AUSTRALIA
VSI Promark Electronics
Pty Ltd
16 Dickson Avenue
Artarmon NSW 2064
TEL: (61) 2-439-4655
FAX: (61) 2-439-6435

KOREA
Harris Semiconductor YH
RM #419-1 4TH FL.
Korea Air Terminal Bldg.
159-1, Sam Sung-Dong,
Kang Nam-ku, Seoul
135-728, Korea
TEL: 82-2-551-0931/4
FAX: 82-2-551-0930
Inhwa Company, Ltd.
3 FIr., Suh Kang Bldg.
#789-21, Yoksam-dong,
Kangnam-ku, Seoul
TEL: 822-554-7341
FAX: 822-557-5043

SINGAPORE

Harris Semiconductor
Pte Ltd.

105 Boon Keng Road
#01-01 Singaporé 1233
Att: Sales Office

TEL: 65-291-0203

FAX: 65-293-4301

TLX: RS36460 RCASIN

TAIWAN

Harris Semiconductor
Room 1103

600 Ming Chuan East Road
Taipei

TEL: 886-2-716-9310

FAX: 886-2-715-3029

TLX: 78525174

Asian Pacific Authorized Distributors

AUSTRALIA
VSI Promark Electronics
Pty Ltd
16 Dickson Avenue
Artarmon, NSW 2064
TEL: (61) 2-439-4655
FAX: (61) 2-439-6435

Electrocon Products, Ltd.
8F, Block B

Prosperity Centre

77 Container Port Road
Kwai Chung, N.T.

TEL: (852) 481-6022

FAX: (852) 481-5804

HONG KONG
Dodwell Engineering
7/F, Cavendish Centre
23 Yip Hing Street
Wong Chuk Hang
TEL: (852) 555-4633
FAX: (852) 873-0625

Karin Electronic Supplies
Co., Ltd.

7F, Kann Bldg.

166 Wai Yip Street

Kwun Tong, Kowloon

TEL: (852) 389-8252

FAX: (852) 343-6479
Means Come Ltd.

Room 1007, Harbour Centre
8 Hok Cheung Street

Hung Hom, Kowloon

TEL: (852) 334-8188

FAX: (852) 334-8649

Sunnice Electronics Co., Ltd.

Flat F, 5/F, Everest Ind. Ctr.
396 Kwun Tong Road
Kowloon,

TEL: (852) 790-8073

FAX: (852) 763-5477

Willas Co., Ltd.

8F, Wing Tai Centre
12 Hing Yip Street
Kwun Tong, Kowloon
TEL: (852) 3414281
FAX: (852) 3431229

JAPAN
Hakuto Co., Ltd.
Toranomon Sangyo Bldg.
1-2-29, Toranomon
Minato-ku, Tokyo 105
TEL: 03-3225-8910
FAX: 03-3597-8975

Macnica Inc.

Hakusan High Tech Park
1-22-2, Hakusan
Midori-ku, Yokohama-shi,
Kanagawa 226

TEL: 045-939-6116

FAX: 045-939-6117

Jepico Corp.

Shinjuku Daiichi Seimei Bldg.

2-7-1, Nishi-Shinjuku
Shinjuku-ku, Tokyo 163
TEL: 03-3348-0611
FAX: 03-3348-0623

Micron, Inc.

Misuzu Bldg.

4-27-12, Sendagaya,
Shibuya-Ku, Tokyo 151
TEL: 03-3796-1860
FAX: 03-3796-1866

Okura Electronics Co., Ltd.

2-3-6, Ginza Chuo-ku,
Tokyo 104

TEL: 03-3564-6871
FAX: 03-3564-6870

m
w

Takachiho Koheki Co., Ltd.

1-2-8, Yotsuya
Shinjuku-ku, Tokyo 160
TEL: 03-3355-6696
FAX: 03-3357-5034

KOREA
KumOh Electric Co., Ltd.
203-1, Jangsa-Dong,
Chongro-ku, Seoul
TEL: 822-279-3614
FAX: 822-272-6496

Inhwa Company, Ltd.
3 Fir., Suh Kang Bldg.
#789-21, Yoksam-dong,
Kangnam-ku, Seoul
TEL: 822-554-7341
FAX: 822-557-5043

SINGAPORE

B.B.S Electronics PTE, Ltd.
1 Genting Link

#06-03 Perfect Indust. Bidg.
Singapore 1334

TEL: (65) 7488400

FAX: (65) 7488466

Device Electronics PTE, Ltd.
605B MacPherson Road
04-12 Citimac Ind. Complex
Singapore 1336

TEL: (65) 2886455

FAX: (65) 2879197

NEW ZEALAND
Components and Instru-
mentation NZ, Ltd.
Semple Street
Porirua, Wellington
P.O. Box 50-548
TEL: (64) 4-237-5632
FAX: (64) 4-237-8392

PHILIPPINES
Crystalsem, Inc.
216 Ortega Street
San Juan, Metro
Manila 3134
TEL: (632) 79-05-29
TLX: 722-22031 (IMCPH)

RIS

SEMICONDUCTOR

TAIWAN

Galaxy Far East Corporation
8F-6, No. 390, Sec. 1

Fu Hsing South Road
Taipei, Taiwan

TEL: 886-2-705-7266

FAX: 886-2-708-7901

Acer Sertek Inc.

3F, No. 135, Sec. 2

Chien Kuo N. Road

Taipei, Taiwan

TEL: (886) 2-501-0055
FAX: (886) 2-501-2521
TECO Enterprise Co., Ltd.
10FL., No. 292, Min-Sheng
W. Road, Taipei

Taiwan, ROC

TEL: (886) 2:521-9676
FAX: (886) 2-542-6006

THAILAND
Grawinner Co., Ltd.
226/227 Phahonyothin Rd.
Phyathai, Bangkok 10400
TEL: (662) 271-8742
FAX: (662) 271-2494
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