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2N4118A N-Channel JFET General Purpose Amplifier ..................... F 2-21
2N4119 N-Channel JFET General Purpose AmPlifier ........c..c.ooiiiiiiiiiiiiiiiiiiciee e 2-21
2N4119A N-Channel JFET General Purpose Amplifier ..........c.ccooviiiiiiiiiiiiiiiinens PR 2-21
2N4220 N-Channel JFET General Purpose Amplifier/Switch ..........cooiiiiiiiiiiiiiiiiiinns, 2-22
2N4221 N-Channel JFET General Purpose Amplifier/Switch ............cc.ociiiiiiiiiiiiin, 2-22
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2N4222 N-Channel JFET General Purpose Amplifier/Switch ..o, 2-22
2N4223 N-Channel JFET High Frequency Amplifier ............ PP 2-23
2N4224 N-Channel JFET High Frequency Amplifier ... 2-23
2N4338 N-Channel JFET Low Noise AMplfier ........oviiiiiiiii e 2-24
2N4339 N-Channel JFET Low Noise Amplifier ..........oiiiiiiiiiiiii e 2-24
2N4340 N-Channel JFET Low Noise AmMplifier ..........oooiiiiiiiiii e e 2-24
2N4341 N-Channel JFET Low Noise AMPlIfier ..........cooiiiiiiic e 2-24
2N4351 N-Channel Enhancement Mode MOSFET General Purpose Amplifier/Switch............. 2-25
2N4391 N-Channel JFET SWtCh ... ..o e 2-26
2N4392 N-Channel JFET SWItCh . ... e 2-26
2N4393 N-Channel JFET SWItCh ... . oo e e 2-26
2N4416/A N-Channel JFET High Frequency Amplifier .......... ...t 2-28
2N4856 N-Channel JFET SwitCh........cooiiiiiii e T, 2-30
2N4856JAN,JTX,JTXV N-Channel JFET SWItCh .......coiiiiiiiii e 2-30
2N4857 N-Channel JFET SWItCh.........coiiuiiiiiii e TS 2-30
2N4857JAN,JTX,JTXV N-Channel JFET Switch .............. e 2-30
2N4858 N-Channel JFET SWItCh . ... i e 2-30
2N4858JAN,JTX,JTXV N-Channel JFET SWICR oo e 2-30
2N4859 N-Channel JFET SWItCh ... ..o e e 2-30
- 2N4860 N-Channel JFET SWIlCh .. .ot e 2-30
2N4861 N-Channel JFET SWItCh ... ..o e 2-30
2N4867/A N-Channel JFET Low Noise Amplifier...... ... 2-32
2N4868/A N-Channel JFET Low Noise Amplifier...........cooiiiiiiiiii e 2-32
2N4869/A N-Channel JFET Low Noise AMPHfier.........c.ooieiiiii i 2-32
2N4878 Dielectrically Isolated Dual NPN General Purpose Amplifier................coooiiiiinane 2-17
2N4879 Dielectrically Isolated Dual NPN General Purpose Amplifier.............c.ocooiiiiiiinann, 2-17
2N4880 Dielectrically Isolated Dual NPN General Purpose Amplifier..............coioiiiiiiian, 2-17
2N5018 P-Channel JFET SWItCh .....uiiii it e et ee e as 2-34
2N5019 P-Channel JFET SWItCh ....u.uii i e e e e e aeas 2-34
2N5114 P-Channel JFET SWiItCh .......oiiiii e e 2-36
2N5114JAN,JTX,JTXV P-Channel JFET SWitch.......ccooiiiiiiiiiii e e 2-36
2N5115 P-Channel JFET SWItCh .....ooiiiiii e e 2-36
2N5115JAN,JTX,JTXV P-Channei JFET SW|tch .............................................................. 2-36
2N5116 P-Channel JFET SWItCh ....uiuieii i e e eaens 2-36
2N5116JAN,JTX,JTXV P=Channel JFET SWitCh.....coooiiiiii e 2-36
2N5117 Dielectrically Isolated Dual PNP General Purpose Amplifier ...........ccoooviiiiiiiiiinn, 2-38
2N5118 Dielectrically Isolated Dual PNP General Purpose Amplifier ..., 2-38
2N5119 Dielectrically Isolated Dual PNP General Purpose Amplifier ...........ccoooiiiiiiiiit, 2-38
2N5196 Dual N-Channel JFET General Purpose Amplifier ... 2-40
2N5197 Dual N-Channel JFET General Purpose Amplifier ............ccocviiiiiiii i, 2-40
2N5198 Dual N-Channel JFET General Purpose Amplifier ..........ccoiiiiiiiiiiiiiiiei e 2-40
2N5199 Dual N-Channel JFET General Purpose Amplifier ............coooiiiiiiiiiiiiiin i, ...2-40
2N5397 N-Channel JFET High Frequency Amplifier ..........cooiieiiiiiiiiiiiii s ..2-42
2N5398 N-Channel JFET High Frequency Amplifier ...........ccooiiiiiiiiiiiiii e 2-42
2N5432 N-Channel JFET SwitCh ... . ..o e 2-44
2N5433 N-Channel JFET SWitCh.......coiiiii e 2-44
2N5434 N-Channel JFET Switch..... PR 2-44
2N5452 Dual N-Channel JFET General Purpose Amplifier ...........coooiiiiiiiiiiiiiiiiiiieieens 2-46
2N5453 Dual N-Channel JFET General Purpose Amplifier .........ccoooiiiiiiiiiiiiiiiiiiienens 2-46
2N5454 Dual N-Channel JFET General Purpose Amplifier ........ccoooiiiiiiiiiiiiiiiiiiiiiiiie e, 2-46
2N5457 N-Channel JFET General Purpose Amplifier/Switch ............ccocooiiiiiiiiiiiiiiin, 2-48
2N5458 N-Channel JFET General Purpose Amplifier/Switch ..............cccoiiiiiiiiiiiiiiniennn, 2--48
2N5459 N-Channel JFET General Purpose Amplifier/Switch ......... [ e, 2-48
2N5460 P-Channel JFET Low Noise Amplifier ........c.oooiiiiiiiiiiiiiiiiciiens PP 2-49
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2N5461 P-Channel JFET Low Noise AMPIIfier ........cccoiiiiiiiinii i e 2-49
2N5462 P-Channel JFET Low Noise AMPpIIfier ..........ccoceevvvineienieennnenn. e ereienres 2-49
2N5463 P-Channel JFET Low Noise Amplifier ............cccivviiiiiniiiiciinennn. e 2-49
2N5464 P-Channel JFET Low Noise Amplifier ............... N cieenn.2-49
2N5465 P-Channel JFET Low Noise Amplifier .................ooeuenis . e 2-49
2N5484 N-Channel JFET High Frequency Amplifier ......... P e, e 2-50
2N5485 N-Channel JFET High Frequency Amplifier .................c.oieeee, e e ..2-50
2N5486 N-Channel JFET High Frequency Ampilifier ...... et e 2-50
2N5515 Dual N-Channel JFET Low Noise Amplifier....... et e e e 2-52
2N5516 Dual N-Channel JFET Low Noise Amplifier.................. e, 2-52
2N5517 Dual N-Channel JFET Low Noise Amplifier..... PN ereerennrenineen. 2=52
2N5518 Dual N-Channel JFET Low Noise AMPIfier...........ooeiuiiiieiieiieiiiie et eeeeeeieanas 2-52
2N5519 Dual N-Channel JFET Low Noise Amplifier...............cooeviiiiinnnnnn.. e 2-52
2N5520 Dual N-Channel JFET Low Noise Amplifier..........ccooeiiriiiiiiiiiii e 2-52
2N5521 Dual N-Channel JFET Low Noise AmMpPlfier.........c.cooiiiiiiiiiiiiiiii e 2-52
2N5522 Dual N-Channel JFET Low Noise AMPIifier...........cooiiiiiiiiiniii i 2-52
2N5523 Dual N-Channel JFET Low Noise Amplifier...........ccocoiiiiiiiiiiiiiiiiiiiii e 2-52
2N5524 Dual N-Channel JFET Low Noise Amplifier............ccoviiiiiiiiiiniiiiiniienne. eennl.2=52
2N5638 N-Channel JFET Switch.................. e 2-54
2N5639 N-Channel JFET SWItCh ... uciuii ittt e e as 2-54
2N5640 N-Channel JFET Switch........c..ovviviiiiiiiinnnnnn.. et ettt 2-54
2N5902 Dual N-Channel JFET General Purpose AmMPlfier ..........ccviiviiiiniiiiiniiiiaeen 2-56
- 2N5903 Dual N-Channel JFET General Purpose Amplifier ...........ccoooeiiiiiiiiiiiiiiiiiiienen, 2-56
2N5904 Dual N-Channel JFET General Purpose Amplifier ........c.cooooiiiiiiiiiiiniiiiii i 2-56
2N5905 Dual N-Channel JFET General Purpose Amplifier .........c.cooviiiiiiiiiiiiiiinin e 2-56
2N5906 Dual N-Channel JFET General Purpose Amplifier .........ccoooiviiiiiiiiiiiiiniias 2-55
2N5907 Dual N-Channel JFET General Purpose AmMPHfier ......c.ccvvviiiiiiiiiiii i 2-56
2N5908 Dual N-Channel JFET General Purpose Amplifier................... T S 2-56
2N5909 Dual N-Channel JFET General Purpose Amplifier ...........coooviiiiiiiiniiiiiiiins 2-56
2N5911 Dual N-Channel JFET High Frequency Amplifier ............. e s 2-58
2N5912 Dual N-Channel JFET High Frequency Amplifier ................... e e 2-58
2N6483 Dual N-Channel JFET Low Noise Amplifier....... et e, 2-60
2N6484 Dual N-Channel JFET Low Noise Amplifier................... et et e ertne e rraaaaaaaa, 2-60
2N6485 Dual N-Channel JFET Low Noise Amplifier......... e e, 2-60
3N161 Diode Protected P-Channel Enhancement Mode MOSFET General Purpose Amplifier/
SWItCh ..o NPt e 2-64
3N163 P-Channel Enhancement Mode MOSFET General Purpose Amplifier/Switch .............. 2-65
3N164 P-Channel Enhancement Mode MOSFET General Purpose/Switch........................... 2-65
3N165 Dual P-Channel Enhancement Mode MOSFET General Purpose Amplifier................. 2-67
3N166 Dual P-Channel Enhancement Mode MOSFET General Purpose Amplifier................. 2-67
3N170 N-Channel Enhancement Mode MOSFET SWitCh .....ccoviiiiiiiiiiiiiiiciciee e 2-69
3N171 N-Channel Enhancement Mode MOSFET Switch ........cooiiiiiiiiiii 2-69
3N172 Diode Protected P—-Channel Enhancement Mode MOSFET General Purpose Amplifier/
LY e o PP 2-71
3N173 Diode Protected P—Channel Enhancement Mode MOSFET General Purpose Amphfrer/
R o o T 2-71
3N188 Dual P-Channel Enhancement Mode MOSFET General Purpose Amplifier ................. 2-72
3N189 Dual P-Channel Enhancement Mode MOSFET General Purpose Amplifier................. 2-72
3N190 Dual P-Channel Enhancement Mode MOSFET General Purpose Amplifier................. 2-72
3N191 Dual P-Channel Enhancement Mode MOSFET General Purpose Amplifier.................. 2-72
AD590 2-Wire Current Output Temperature Transducer..........ccoiiiiiiiii 5-1
AD7520 10/12-Bit Muitiplying D/A Converter................ e [ 6-1
AD7521 10/12-Bit Multiplying D/A CONVEMEI.......cuiiiiitiieieiie e e eeeeaenas 6-1
AD7523 8-Bit Multiplying D/A Converter............cccooiiviniitiiiiiiiiiiens S 6-7
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AD7530 10/12-Bit Multiplying D/A CONVerter........ciuiiiiiiiii e eees 6-1
AD7531 10/12-Bit Multiplying D/A CONVEMEr.........iuiiiiiit it e e eae e s eaeeaeans 6-1
AD7533 10-Bit Multiplying D/A CONVEMEr ...ttt et eae e r e e eneeaes 6-11
AD7541 12-Bit Multiplying D/A CONVEMEr ..ot e aes 6-16
ADCO0802 8-Bit uP-Compatible A/D CONVEMEr.........ooviiiiiiiii i e e 6-22
.ADC0803 8-Bit uP-Compatible A/D Converter..........ccccvevriiiiiiiiiiiiiiiieeinns e ier e, 6-22
ADCO0804 8-Bit uP-Compatible A/D CONVEIEr..........iuiiiii it ee e e aeeee e e 6-22
D123 SPST 6-Channel JFET SWitCh DIiVEr ........cciciiiiiiiiiiiiiiie et eeaeneeeens 3-1
D125 SPST 6-Channel JFET SWitCh DIiVEr ......c.oiiiiiiiiii e e e eeeeas 3-1
D129 4-Channel Decoded JFET SWitCh Driver ...........cociiuiiiiiriiiiii e, 3-6
DG118 SPST 4-Channel Driver With Switch ..... ... i 3-8
DG123 SPST 5-Channel Driver With SwitCh ............ i, 3-8
DG125 SPST 5-Channel Driver With Switch ....... ..o 3-8
DG126 Dual DPST 80 Ohm JFET Analog SWitch .........ooiiiiiiiiiii e 3-12
DG129 Dual DPST 30 Ohm JFET Analog SWitCh ........cciuiiiiiiiiiiiicii e 3-12
DG133 Dual SPST 30/35 Ohm JFET Analog SWitCh.........ociiiiiiiiiiii e 3-12
DG134 Dual SPST 80 Ohm JFET Analog SWitCh ........coiiiiiiiiiiiiiiiiiii e 3-12
DG139 DPDT 30 Ohm Differentially Driven JFET Switch .........c.ooiiiiiiiiiiiiiiieiieeeae 3-17
DG140 Dual DPST 10/15 Ohm JFET Analog Switch.........ociiiiiiiiiiiiiiiii e 3-12
DG141 Dual SPST 10 Ohm JFET Analog SwitCh ........cociviiiiiiiiii e 3-12
DG142 DPDT 80 Ohm Differentially Driven JFET Switch ... 3-17
DG143 SPDT 80 Ohm Differentially Driven JFET Switch .......c.coooiiiiiiiiiiiiiiiieene, 3-17
DG144 SPDT 30 Ohm Differentially Driven JFET Switch ..o 3-17
DG145 DPDT 10 Ohm Differentially Driven JFET SwitCh ........cociviiiiiiiiiiiiiiiiriieens 3-17
DG146 SPDT 10 Ohm Differentially Driven JFET SwitCh ........cocoiiiiiiiiiiiiiiiiiieens 3-17
DG151 Dual SPST 15 Ohm JFET Analog SWitCh .......cciiiiiiiiiii e 3-12
DG152 Dual SPST 50 Ohm JFET Analog SWitCh ......cccouiuiiiiiiiiiii it e e e 3-12
DG153 Dual DPST 15 Ohm JFET Analog SWitCh ......cociiiiiiiiiiiiii e 3-12
DG154 Dual DPST 50 Ohm JFET Analog SWitCh ............cooiuiiiiiiii 3-12
DG161 SPDT 15 Ohm Differentially Driven JFET Switch .........ccoiiiiiiiiiiiiiiie 3-17
DG162 SPDT 50 Ohm Differentially Driven JFET SWitCh ..........coiiiiiiiiiiiiiiiiens 3-17
DG163 DPDT 15 .Ohm Differentially Driven JFET Switch ........cccoiiiiiiiiiiiiiieireeas 3-17
DG164 DPDT 50 Ohm Differentially Driven JFET SwitCh .......c.coooviiiiiiiiiiiiien 3-17
DG180 Dual SPST 10 Ohm High-Speed Driver With JFET Switch..........cccocoiiiiiiiiiiininien 3-22
DG181 Dual SPST 30 Ohm High-Speed Driver With JFET Switch............cccooiiiiiiiiiiiinin.. 3-22
DG182 Dual SPST 75 Ohm High-Speed Driver With JFET Switch......... RPN ..3-22
DG183 Dual DPST 10 Ohm High-Speed Driver With JFET Switch.............ccocviiiieiinns ST 3-22
- DG184 Dual DPST 30 Ohm High-Speed Driver With JFET Switch..........cccooviiiiiiiiiiiiinn. 3-22
DG185 Dual DPST 75 Ohm High-Speed Driver With JFET Switch..........cccovviiiiiiinininn.. 3-22
DG186 SPDT 10 Ohm High-Speed Driver With JFET Switch............coooiiiiiiiiiiiiiiiiiiiieens 3-22
DG187 SPDT 30 Ohm High-Speed Driver With JFET Switch.............cocoiiiiiiiii, 3-22
DG188 SPDT 75 Ohm High-Speed Driver With JFET Switch.................o.coond e 3-22
DG189 Dual SPDT 10 Ohm High-Speed Driver With JFET Switch..............c...c.c.ee. e, 3-22
DG190 Dual SPDT 30 Ohm High-Speed Driver With JFET Switch............cooooiiiiiiiiine, 3-22
DG191 Dual SPDT 75 Ohm High-Speed Driver With JFET Switch...........c..ooiiiiiiins 3-22
DG200 Dual SPST CMOS Analog SwitCh...........ccoviiiiiiiiiiiiic, B, 3-27
DG201 Quad SPST CMOS Analog SWItCh........coiiiiiii e 3-32
DG211 SPST 4-Channel Analog SWitCh...... ..o e 3-36
DG212 SPST 4-Channel Analog SWitCh...........oiiiiii e 3-36
DGM181 Dual SPST 50 Ohm High-Speed CMOS Analog Switch ..........cooiiiiiiiiiiiiiiienns 3-39
DGM182 Dual SPST 50/75 Ohm High-Speed CMOS Analog Switch ..........ccooviiiiiiiinennnne. 3-39
DGM184 Dual DPST 50 Ohm High-Speed CMOS Analog Switch ..........c.coooiiiiiiiiiiiinnnnn. 3-39
DGM185 Dual DPST 50/75 Ohm High-Speed CMOS Analog Switch.............ccoooiiiniini, 3-39
DGM187 SPDT 50 Ohm High-Speed CMOS Analog SwitCh ............coooiviiiiiiiiiiiieene 3-39
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DGM188 SPDT 50/75 Ohm High-Speed CMOS Analog-Switch..............., B A S ...:..3=39
DGM190 Dual SPDT 50 Ohm High-Speed CMOS Analog Switch ...........:.. O 3-39
DGM191 Dual SPDT 50/75 Ohm High-Speed CMOS Analog Switch......... . T S 3-39
G115 6-Channei MOSFET SWitCh .......ccoviiiiiiii e et enee. . 3—45
G116 5 Channel MOSFET Switch ......covoeviiiiiiiiiiiiiineie, L VRS e 3-48
G118 6 Channel MOSFET Switch .......... e e it 3-48
G119 6 Channel. MOSFET Switch ........c............ el T S SRR SN ...3-48
G123 4-Channel MOSFET. Switch .......cccoivviiiiiiiiinnennn, S PP '3-45
ICH8500/A Ultra Low Input-Bias Operational Ampilifier................ccoceoviennns PR S 4-1
ICH8510 Power Operational AmMplifier ...........cocviiiiiiiiieee e e, 4-7
ICH8515 Power Operational Amplifier .............ccoooiiiiiiiiiiiiiiiiiee, PP P, . 4-16
ICH8520 Power Operational Amplifier .............c.c.oveviiiin, b reeeeas eeeeres Tevreennn e 4-7
ICH8530 Power Operational Amplfier ......c.ooiiiiii e e 4-7
ICL76XX Series Low Power CMOS Operational Amplifiers ........................0. e 4-34
ICL7104/ICL8052 12/14/16-Bit uP-Compatible 2-Chip A/D Converter ..... e 6-157
ICL7104/1CL8068 12/14/16-Bit uP-Compatible 2-Chip A/D Converter ..............ccocevnienen. 6-157
ICL7106 3 ¥2-Digit LCD Single—Chip A/D CONVEMET ....vvuueiieiieeieieeineeeineenaeineaeneeeiaaaeaees 6-37
ICL7107 3 %-Digit LED Single—Chip A/D CONVEMEr .......cvvuirieiieersiieeiiereeieeneeiaereaannaenaens 6-37
ICL7109 12-Bit uP-Compatible A/D CONVEIEr ......oiviiiiiie e 6-48
ICL7115 14-Bit High-Speed CMQOS uP-Compatible A/D Converter .........c.cocvevviiiiiiivennnn.. 6-66
ICL7116 3 %-Digit with Display Hold Single-Chip A/D Converter ..............ccccueeviiiuneinnnnnnnn. 6-78
ICL7117 3 %-Digit with Display Hold Single-Chip A/D Converter ..................ccceuvevnn... e 6-78
ICL7126 3 %-Digit Low—Power Single-Chip A/D Converter ..... e 6-88
ICL7129 4 ¥ Digit LCD Single~Chip A/D CONVEIET ........cueriniiiiiiiiteereieet e eieeeeeaeaeanaanns 6-98
ICL7134 14-Bit Multiplying uP-Compatible D/A Converter...........ccveveieiniieniiniiiiiinaaenens 6-109
ICL7135 4 ¥>-Digit BCD Output A/D CONVEIET .......ciiiininiresiieiee e e eee et e eiae e 6-121
ICL7136 3 ¥-Digit LCD Low Power A/D Converter........ et e hevenas 6-132
ICL7137 3 ¥-Digit LED Low Power Single=Chip A/D Converter..................iiveiueiureenennn.. 6-142
ICL7605 Commutating Auto-Zero (CAZ) Instrumentation Amplifier .................. S 4-23
ICL7606 Commutating. Auto-Zero (CAD) Instrumentation Amplifier.c..........ccocoiiiiiiiiiininn, 4-23
ICL7650 Chopper-Stabilized Operational Amplifier ...........c.cccccooiviiiinna.. R 4-50
ICL7652 Chopper-Stabilized Low-Noise Operational Ampllfler ........................................... 4-57
ICL7660 CMOS Voltage CONVEMEr.........couiiiiiii i e e 5-12
ICL7662 CMOS Voltage CONVEIET .. ... ettt ittt et ettt e eneeenins 5-20
ICL7663 CMOS Programmable Micropower Positive Voltage Regulator ..............c.o.ociiivininn. 5-27
ICL7664 CMOS Programmable Micropower Negative Voltage Regulator ...............icoceeieenene. 5-27
ICL7665 Micropower Under/Over Voltage Detector............ccvuiiiieiiiiiiiiiiiiiiini e 5-39
ICL7667 Dual Power MOSFET Driver......... Y PP o547
ICL7673 Automatic Battery Back-up Switch............ P PP ST 5-55
ICL8007 JFET Input Operational Amplifier..................... s B P 4-65
ICL8013 Four Quadrant Analog MUItIPIIEE ...........civiiiiiii e 5-63
ICL8018A 4-Bit Expandable Current Switch.......................... S 6-151
1CL8019A 4-Bit Expandable Current SWitCh ..........coiiiiiiiiiii i s 6-151
ICL8020A 4-Bit Expandable Current Switch ........ VTSR SRS aahenns e iiahanaranenas 6-151
ICL8021 Low Power Bipolar Operational Amplifier .........ccoviiiiiiiiiiiii e 4-69
ICL8022 Dual Low Power Bipolar Operational Amplifier...........coooiiiiviiiviin e 4-69
ICL8023 Triple Low Power Bipolar Operational Amplifier...........ccocviviiiiiiiiiiiiiieeeen, 4-69
ICL8038 Precision Waveform Generator/Voltage Controlled Osc:llator ................................. 5-72
ICL8043 Dual JFET Input Operational Ampllfler e A 4-74
ICL8048 Logarithmic Amplifier..............coveiinnie. e E PN 4-82
ICL8049 Antilog Amplifier ............o i e e s 4-82
ICL8063 Power Transistor Drlver/Amphfler.; ............ e T SRR 4-90
ICL8069 Low Voltage Reference...................... S P SO TSP 5-81
1CL8211 Programmable Voltage Detector ..........oiuieiiiiiniii e 5-83
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ICL8212 Programmable Voltage Detector .............cooiiiiiiiiiii i ....5-883
ICM7170 uP-Compatible Real-Time ClOCK.........ciuiniie i e 9-1
ICM7206 CMOS TouCh-TONE ENCOTEN ....vniiiite e e et et eees 7-1
ICM7207/A CMOS Timebase Generator. ... ... .c.viiiuiiit et aereeas 7-10
ICM7208 7-Digit LED DiSplay COUNET ... ...ttt etetee vt e eae et e e e te e ar e e e eraeens 7-15
ICM7209 Timebase GENEIALON ...ttt ettt ettt e e e e aeraeeaas 7-22
ICM7211 4-Digit LCD/LED Display DIVEr .......ci. e 8-1
ICM7212 4-Digit LCD/LED Display DFVEN .......oiiiuiiiitiieiia e e 8-1
ICM7213 One Second/One Minute Timebase Generator ............ccccveviiieiniiniiiiieeiiinaannas 7-25
ICM7215 6-Digit LED Display 4-Function StopwatCh ............ccviiiiiiiiiii e 7-30
ICM7216A 8-Digit Multi-Function Frequency Counter/Timer..........ccoevuiiiiiiiiiiiiiiiieaeans 7-36
ICM7216B 8-Digit Multi-Function Frequency Counter/Timer.........ccooeiiiiiiiiiiiiiiiiiiiiiieiiaens 7-36
ICM7216C 8-Digit Multi-Function Frequency Counter/Timer..........oovvuiiiieiiiiiniiiiiiieeeaeenennn 7-36
ICM7216D 8-Digit Multi-Function Frequency Counter/Timer .............. e 7-36
ICM7217 4-Digit LED Display Programmable Up/Down Counter............ccooviiiiniiiinennennannn. 7-52
ICM7218 8-Digit LED Multiplexed Display Driver..........ccoiviiiiiiiiii i 8-10
ICM7224 4 "-Digit LCD/LED Display Counter ...................... et 7-67
ICM7225 4 %-Digit LCD/LED Display COUNEET ...........civuiiniieiiniiineeieeieieiieeaeaneeaieaeenns 7-67
ICM7226A/B 8-Digit Multi-Function Frequency Counter/Timer ....... et e e 7-75
ICM7227 4-Digit LED Display Programmable Up/Down Counter.............cocvviiiiiiiiiecinnnennn.. 7-52
ICM7231 Numeric Triplexed LCD Display DIiVET .......o.iiiiuiieiiiiieiii i e raeeaas 8-20
ICM7232 Numeric Triplexed LCD Display DIiVEr .......c.viiiuiiiiiieiiei e e 8-20
ICM7233 Alphanumeric Triplexed LCD Display Driver............ccooviiiiiiiiiiiiii e 8-20
ICM7234 Alphanumeric Triplexed LCD Display Driver.........ccooiriiiiiiiiiiiiiiiiii i, 8-20
ICM7235 4-Digit Vacuum Fluorescent Display Driver ...........ccoeiiiiiiiiiiiiiiiiiiiieacieeeees 8-40
ICM7236 4 Y--Digit Counter/Vacuum Fluorescent Display Driver...............cccovieveinieneinnennnn. 7-88
ICM7240 Programmable TiMEr ... ... ettt et eeenes 7-93
ICM7241 Timebase GENETALOr .......couiuieitiiiiee et e r e ae e s aeeeneanes 7-103
ICM7242 Long—Range FiXe@d TilMIEI ... ...c.ueiueueieieie i eeeee et e e e e e e e e e e e e e e e aennees 7-105
ICM7243 8-Character LED uP-Compatible Display Driver ...........cccoiiiiiiiiiiiiiiiiiiienieeies 8-45
ICM7245 Stepper Motor Quartz ClIOCK .........cvuiiiiriiiii i s 7-111
ICM7249 5-¥> Digit LCD p—Power Event/Hour Meter ................ooiiuieiiiiiiiiiieeieeeeane, 7-115
ICM7250 Programmable TimMer ...ttt e e e eeas 7-93
ICM7260 Programmable Timer .. ..ot et deas 7-93
ICM7280 Dot Matrix LCD Controller/ROW DIVEN ..o v aeees 8-54
ICM7281 40-Column LCD Dot Matrix Display Driver ............ccoiieiiiiiiiiii i 8-69
ICM7283 LCD Dot Matrix Controller/ROW DIIVET .........ouiiuiiiiiie i e 8-79
ICM7555 General Purpose Timer............ccccvevvinvnnn... S SO 7-128
ICM7556 Dual General PUrPOSE TimMer......cuiieiitiiiie ittt et e ateaaes 7-123
ID100 Dual Low Leakage DI .......couiieiiniieiitiiii e e ea s 2-74
ID101 Dual Low Leakage Diode .........cieiuiiiniiiiiiiii et 2-74
IH311 High Speed SPST 4-Channel Analog Switch ... 3-52
IH312 High Speed SPST 4-Channel Analog Switch ... 3-52
IH401 QUAD Varafet Analog SWItCh .......o.iiiii e 3-59
IH401A QUAD Varafet Analog SWItCh .........coeiiiiiiiiiiii e e S 3-59
IH5009 Quad 100 Ohm Virtual Ground Analog SWiItCh ...........ccoiiiiiiiii e 3-65
IH5010 Quad 150 Ohm Virtual Ground Analog SWItCh .........c.coiiiiiiiii e 3-65
IH5011 Quad 100 Ohm Virtual Ground Analog SwitCh ............c.cooiiiiiiiiiiid eveeenae 3-65
IH5012 Quad 150 Ohm Virtual Ground Analog Switch ...........ccoiiiiiiiiiiiiiii, v......3-65
IH5013 Triple 100 Ohm Virtual Ground Analog Switch........... e e e, 3-65
IH5014 Triple 150 Ohm Virtual Ground Analog Switch ... 3-65
IH5015 Triple 100 Ohm Virtual Groung Analog Switch ..o 3-65
IH5016 Triple 150 Ohm Virtual Ground Analog SWitCh .........c.cooiiiiiiiiiii e 3-65
IH5017 Dual 100 Ohm Virtual Ground Analog SWitCh ..........cooiiiiiiiiiiiii i 3-65



Alphanumeric Index (continueo)

IH5018 Dual 150 Ohm Virtual Ground Analog Switch .........c.cooiiiiiii 3-65
IH5019 Nual 100 Ohm Virtual Ground Analog Switch ... 3-65
IH5020 Dual 150 Ohm Virtual Ground Analog Switch ...t +...3-65
IH5021 Single 100 Ohm Virtual Ground Analog Switch .............. fedens S ST 3-65
IH5022 Single 150 Ohm Virtual Ground Analog SWItCh ........c.cciiiiiiiiiiiniiin e, 3-65
IH5023 Single 100 Ohm Virtual Ground Analog SWitCh ...........cccoiiiiiiiiiiiiiiea eeeen..3-65
iH5024 Single 150 Ohm Virtual Ground Analog Switch ............ccoviiiiiiii 3-65
IH5025 Quad 100 Ohm Positive Signal Analog Switch ..........cocoiviiiiiiiii i 3-71
IH5026 Quad 150 Ohm Positive Signal Analog SWitCh ...........coceiiiiiiiiiiii 3-71
‘IH5027 Quad 100 Ohm Positive Signal Analog SWitcCh...........ccciiiiiiiiiiii, 3-71
IH5028 Quad 150 Ohm Positive Signal Analog Switch..........ccccoviiiiiiii, 3-71
IH5029 Triple 100 Ohm Positive Signal Analog Switch............cccooiiiiiiii 3-71
IH5030 Triple 150 Ohm Positive Signal Analog Switch...........ccoviiiiiiiii, 3-71
IH5031 Triple 100 Ohm Positive Signal Analog Switch..........cccooviiiiiiii 3-71
IH5032 Triple 150 Ohm Positive Signal Analog Switch..........cocoiiiiiiiiiiiiii 3-71
IH5033 Dual 100 Ohm Positive Signal Analog Switch........ N 3-71
IH5034 Dual 150 Ohm Positive Signal Analog Switch ... 3-71
IH5035 Dual 100 Ohm Positive Signal Analog Switch ... 3-71
IH5036 Dual 150 Ohm Positive Signal Analog SwitCh ...........c.oiiiiiiiiiii 3~-71
IH5037 Single 100 Ohm Positive Signal Analog Switch.............cciiiiiiiii 3-71
IH5038 Single 150 Ohm Positive Signal Analog Switch............c.ccoiiiii, 3-71
IH5040 SPST 75 Ohm High-Level CMOS Analog Switch ... 3-79
IH5041 Dual SPST 75 Ohm High-Level CMOS Analog Switch ..........ccccooviiiiiiiiiiin, 3-79
{H5042 SPDT 75 Ohm High-Level CMOS Analog Switch.............coooiiinnnnn, ST 3-79
IH5043 Dual SPDT 75 Ohm High-Level CMOS Analog Switch.........cciiiiiiiiiiiiiiiies 3-79
IH5044 DPST 75 Ohm High-Level CMOS Analog SwitCh.........cocveiiiiiiiiiiiiiiieieees 3-79
IH5045 Dual DPST 75 Ohm High-Level CMOS Analog SwitCh..........coiiviiiiiiiiiiiiii s 3-79
IH5046 DPDT 75 Ohm High-Level CMOS Analog SwitCh.........cooooiiiiiiiiiii 3-79
IH5047 4PST 75 Ohm High-Level CMOS Analog Switch .............oo 3-79
IH5048 Dual SPST 35 Ohm High-Level CMOS Analog Switch.................. 3-88
IH5049 Dual DPST 35 Ohm High-Level CMOS Analog Switch............cooii 3-88
IH5050 SPDT 35 Ohm High-Level CMOS Analog Switch.............ccovvviennnent. s 3-88
IH5051 Dual SPDT 35 Ohm High-Level CMOS Analog SwitCh..........cccoviiiiiiiiiiiiiiiiies 3-88
IH5052 QUAD CMOS Analog SWItCh.......c.oiviiiiiiii e 3-93
IH5053 QUAD CMOS Analog SWItCh.......ouiiiieiiiiiii e 3-93
IH5108 8-Channel Fault Protected Analog Multiplexer.............coooiiiiiiiiiiiiiicic e 3-99
IH5110 General Purpose Sample & HOId ........oiiiiiiiii e 5-94
1H5111 General Purpose Sample & Hold ... ... 5-94
IH5112 General Purpose Sample & HOId ..ot e 5-94
IH5113 General Purpose Sample & Hold ...........ccovvviiiieiiinnn, e, 5-94
IH5114 General Purpose Sample & HOId .. ... e 5-94
IH5115 General Purpose Sample & HOId .. ..ot e s 5-94
IH5116 16-Channel Fault Protected Analog Multiplexer...............oonn, 3-107
IH5140 SPST High-Level CMOS Analog Switch.............c.......... P, 3-110
IH5141 Dual SPST High-Level CMOS Analog SWitCh ......co.iiiiiiiiii i 3-110
IH5142 SPDT High-Level CMOS Analog Switch............cooiiiii 3=110
IH5143 Dual SPDT High-Level CMOS Analog Switch..........cooiiiiiii e, 3-110
IH5144 DPST High-Level CMOS Analog SWitCh.........coooiiiii i 3-110
IH5145 Dual DPST High-Level CMOS Analog SWitCh........c.ccoiuiiiiiiiiii e 3-110
IH5148 Dual SPST High-Level CMOS Analog SWitCh..........ccoviiiiniiiii e 3-119
IH5149 Dual DPST High-Level CMOS Analog SWitCh...........coiiiiiiiiiiiiic e 3-119
IH5150 SPDT High-Level CMOS Analog Switch..............cii 3-119
IH5151 Dual SPDT High-Level CMOS Analog Sw1tch .................................................... 3-119
IH5200 Dual SPST CMOS Analog Switch ......... e S 3-27
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Alphanumeric Index continued)

IH5201 Quad SPST CMOS Analog SWitCh ..o e, 3-32
IH5208 4-Channel Differential Fault Protected Analog Multiplexer...............ccooiiiiiiiiinnnne 3-127
IH5216 8-Channel Differential Fault Protected Analog Multiplexer...............coooooiiiiiiinint. 3-135
IH5341 Dual SPST CMOS RF/Video SWItCh ... ..ottt 3-138
IH5352 QUAD SPST CMOS RF/Video SWItCh......cociuiiiiiiiiiiii i 3-144
IH6108 8-Channel CMOS Analog MuUltiplexer ..............coiiiiiii e 3-149
IH6116 16-Channel CMOS Analog MUItIPIEXEr .........ciiiiiiiiiii e 3-155
IH6201 Dual CMOS Driver/Voltage Translator ............oovuiiiiiiiiiiiii i 3-162
IH6208 4-Channel Differential CMOS Analog Multiplexer ..., 3-166
IH6216 8-Channel Differential CMOS Analog MUItPIEXET .........cvevuieineinieiiaineeiiereeeeneee, 3-172
IMB0OC35 8-Bit CMOS MiCICCONIIONET .. ...ttt et e e e aeneaeas 9-33
IMBOC39 8-Bit CMOS MiCroCONIIONEr .. ...ttt et ens 9-33
IMB0C48 8-Bit CMOS MICroCONIOIIEr .. ... et 9-33
IMB0C49 8-Bit CMOS MICrOCONIIONEr ... ..ttt ea e aens 9-33
IMB2C43 CMOS 1/0 EXPANAET ....eneniitiniiti ittt e ettt e e et e et et e teaaaneanes 9-45
IM4702/4712 Baud Rate GENETatOr ........couieii it 9-9
IM6402 Universal Asynchronous Receiver Transmitter (UART) .....ccoiiviiiiiiiiiiiiiiieie e 9-16
IM6403 Universal Asynchronous Receiver Transmitter (UART) .....ccoovviiiiiiiiiiiiiiiiiiie e 9-16
IM6653 4096-Bit CMOS UV EPROM ...t et 9-25
IM6654 4096-Bit CMOS UV EPROM ...t it 9-25
IMF6485 Dual N-Channel JFET Low Noise Amplifier..........ooviuiiiiiiiiiiiieeeas 2-62
IT100 P-Channel JFET SWItCH ... .ottt et aens 2-76
IT101 P-Channel JFET SWItCh ... cuitiii i e 2-76
IT120 Dual NPN General Purpose Amplifier..........coooiiiiiiiiii e 2-77
IT120A Dual NPN General Purpose Amplifier............c.oooiiiiiiii e 2-77
iT121 Dual NPN General Purpose AmPIfier.........coooiiiiiiiiii e e 2-77
IT122 Dual NPN General Purpose AmPHfier...........oiiiiiiiii e 2-77
IT124 Dual Super-Beta NPN General Purpose Amplifier.........cocooeiiiiiiiiiiiiiiiiieceinienans 2-79
IT126 Dual NPN General Purpose Amplifier.........ccoooiiiiiiiiiii e 2-81
IT127 Dual NPN General Purpose AmPlfier..........cooiiiii i e 2-81
IT128 Dual NPN General Purpose AmMPHfier.........ccooiiiuiiriiiiiii i e een s 2-81
IT129 Dual NPN General Purpose Amplifier............oooiiiiiiiiiiiii i 2-81
IT130 Dual PNP General Purpose Amplifier....... RS 2-83
IT130A Dual PNP Generai Purpose Amplifier ..... e 2-83
1T131 Dual PNP General Purpose Amplifier ..........coiiiiiiiii e 2-83
IT132 Dual PNP General Purpose AmMPlifier.........c..oooiuiiiiiiiii e 2-83
IT136 Dual PNP General Purpose AmMPlifier........ccoviiiiiiiiiiiiii e 2-85
IT137 Dual PNP General Purpose AmPlifier.......cooviuiiiiiiiiii i e 2-85
IT138 Dual PNP General Purpose AmPIifier........c..ooiiriiiii e e 2-85
IT139 Dual PNP General Purpose Amplifier..... ..o e e e e 2-85
IT500 Dual Cascoded N-Channel JFET General Purpose Amplifier..........c.ccooiiiiiiiiiiiiiinnins 2-87
IT501 Dual Cascoded N-Channel JFET General Purpose Amplifier.............c..cooiiiiiiinnnnn 2-87
IT502 Dual Cascoded N-Channel JFET General Purpose Amplifier.............cooeviieiuniennaennnn, 2-87
IT503 Dual Cascoded N-Channel JFET General Purpose Amplifier.....................oii. 2-87
IT504 Dual Cascoded N-Channel JFET General Purpose Amplifier........c.cccoovviiiiiiiiiniannns 2-87
IT505 Dual Cascoded N-Channel JFET General Purpose Amplifier.............ccoooviiiiiiiiiann, 2-87
IT550 Dual N-Channel JFET Switch ..... P 2-90
IT1700 P-Channel Enhancement Mode MOSFET General Purpose Amplifier........................ 2-92
IT1750 N-Channel Enhancement Mode MOSFET General Purpose Amplifier/Switch.............. 2-93
IT5911 Dual N-Channel JFET High Frequency Amplifier............coooooiiiiiiiiiiii e 2-58
IT5912 Dual N-Channel JFET High Frequency Amplifier............c..cooiiiiiiiiiiin i, 2-58
ITE4091 N-Channel JFET SWItCh .......oni e 2-19
ITE4092 N-Channel JFET SWItCh ......uinii i e 2-19
ITE4093 N-Channel JFET SWItCh .......oiiiiiii e aes 2-19
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Alphanumeric Index (coninue

ITE4391 N=Channel JFET SWItCh ... ..ocuiniie i, ST S 2-26

ITE4392 N-Channel JFET Switch........... e . 2226
ITE4393 N-Channel JFET Switch.................. et SUTUURUUR. SUTUUIRURU VTR 2-26
ITE4416 N-Channel JFET High Frequency Amplifier...... P PSS 2-28
J105 N-Channel JFET Switch .........ccoiiviiiiiiiiien s e, S, PO ..2-94
J106 N-Channel JFET SWItCh .......oiiiiiiiiii e e e 294
J107 N-Channel JFET SWItCR ....couiiiiiiiiiii e e et et eaeeaeas 2-94
J111-N-Channel JFET Switch ...........cocvieiinennn... S PR RPRPRUI 2-95
J112 N-Channel JFET SWItCh .......couiiiiiiiiiiii i . 2-95
J113 N-Channel JFET SWitCh .......cooiiiiiii i P e 2-95
J174 P—Channel JFET SWItCh ... oot e ea et 2-97
J175 P-Channel JFET SWItCh......c.oiuiiiii et 297
J176 P—Channel JFET Switch....... S PP 2-97
J177 P=Channel JFET SWItCh.......oiiii e PO 2-97
J201 N-Channel JFET General Purpose AmPplifier ...........coooiiiiiiiiiiii i 2-99
J202 N-Channel JFET General Purpose AMPpIifier.........coooiiiiiiiiiiii e 2-99
J203 N-Channel JFET General Purpose Amplifier...........c.coooveiiiiiiiiiiniciinnn., ST ST 2-99
J204 N-Channel JFET General Purpose Amplifier............coooiiiiiiiiiiiiiii e 2-99
J308 N-Channel JFET High Frequency Amplifier .........c.ooviiiiiiiiiii e 2-100
J309 N-Channel JFET High Frequency Amplifier ..........c.ccooiiiiiiiiiiiiiiinnnn. e 2-100
J310 N-Channel JFET High Frequency Amplifier ........0 ..o 2-100
LH2108 Dual Super-Beta Operational AmPpIifier ..........o.oiiiiiiiii e 4-99
LH2308 Dual Super-Beta Operational Amplifier ..........ccooviiiiiiiiiii e 4-99
LM108/A Super-Beta Operational Amplifier ........ ..o 4-102
LM114/H Dual NPN General Purpose AMPlifier.......ccoooiiiiiiiiiiii e 2-102
LM114A/AH Dual NPN General Purpose Amplifier ..........ccooiiiiiiiiiiiiicii e 2-102
LM308/A Super-Beta Operational Amplifier ...........ooii i 4-102
M116 Diode Protected N-Channel Enhancement Mode MOSFET General Purpose Amplifier . 2-104
MM450 Dual Differential High Voltage Analog Switch ............cc.coiii 3-178
MM451 Four Channel High Voltage Multiplexer ... 3-178
MM452 Quad SPST High Voltage Analog SwitCh...........oooiiiii i 3-178
MM455 Three SPST High Voltage Analog Switch ....................... rrrreeeas e et e 3-178
MM550 Dual Differential High Voltage Analog Switch ........ ..o 3-178
MM551 Four Channel High Voltage Multiplexer ... 3-178
MM552 Quad SPST High Voltage Analog SWItCh..........c.oiuiiiiiniiiiiii e 3-178
MM555 Three SPST High Voltage Analog Switch ................. e 3-178
NE/SES92 Video AMPHfier . ... ..o e e 4-106
U200 N-Channel JFET SWItCh ..ot e e 2-105
U201 N-Channel JFET Switch..........c.ooiiiiiiiii et ereren et eaean e e e 2-105
U202 N-Channel JFET SwitCh.......c..cooviiiiiiiiiiiinins T, 2-105
U231 Dual N-Channel JFET General Purpose Amplifier ...............cocoeieenn PP 2-106
U232 Dual N-Channel JFET General Purpose Amplifier ..........cooooiiriiiiiiiiiniiins 2-106
U233 Dual N-Channel JFET General Purpose Amplifier ............ccooviiiiiiiiiiiiiiii, 2-106
U234 Dual N-Channel JFET General Purpose Amplifier ..............ccooeiveiiiiinnnn. e 2-106
U235 Dual N-Channel JFET General Purpose Amplifier ..........ccoiiiiiiiiiiiiiiiieeees 2-106
U257 Dual N-Channel JFET High Frequency Ampilifier....................... PN 2-108
U304 P-Channel JFET SWitCh ..o 2-109
U305 P-Channel JFET SWItCh ......c.oiiiiiiiiii i e e 2-109
U306 P-Channel JFET Switch ..... R PP SN 2-109
U308 N-Channel JFET High Frequency Amplifier...............oooiiiiiiii e 2-111
U309 N-Channel JFET High Frequency Amplifier...........cooviiiiiiiiii e 2-111
U310 N-Channel JFET High Frequency Amplifier...........cccoiiiiiiiiiiiiiiiic e 2-111
U401 Dual N-Channel JFET SWitCh.... ..o e .2-113
U402 Dual N-Channel JFET Switch..............oo 2-113
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Alphanumeric Index (connued)

U403 Dual N-Channel JFET Switch..............c.ccciininne.. B P 2-113
U404 Dual N-Channel JFET Switch.........cooviiiiiiiiiiiiiien e ferereraereeeeas 2-113
U405 Dual N-Channel JFET SWItCh ..........ccoiuiiii e 2-113
U406 Dual N-Channel JFET SWitCh..........oiiniiiiii e 2-113
U1897 N-Channel JFET SWItCH .......ouiuiieiiiiiii et 2-115
" U1898 N-Channel JFET SWILCh .........oiuiitiiiiiiii e Cieenen 2-115
U1899 N-Channel JFET SWItCh .......cuiiiiiiiiiiii e 2-115
VCR2N Voltage Controlled ReSISIOrS .........cueuiitiiiiiiii et aeaes 2-117
VCR3P Voltage Controlled ReSIStOrSs ........c.iuiuiiiiiiiiiie e 2-117
VCR4N Voltage Controlled ReSIiStOrS ......co.vuiuiiiieiiiiiii i e eae 2-117
VCR7N Voltage Controlled ReSiStOrS ..........ouiuiuieiii it 2-117
VCR11N Voltage Controlled ReSiStOrS ..........ccviiniiiiiiiiieii e 2-120
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EINTERSIL

1 0600 Ridgeview Court, Cupertino, CA 95014

+408-996-5000

 TWX: 910-338-2014

ALPHANUMERIC CROSS REFERENCE

ALTERNATE

INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL
SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT
1008 2N5458 2N2606 2N2607 2N3331 2N5270 2N3814 iT132
100U 2N3684 2N2607 2N2607 2N3332 2N5268 2N3815 17132
102m 2N5686 2N2608 2N2608 2N3333 iT132 2N3816 1T130
1028 2N5457 2N2609 2N2609 2N3334 17132 2N3816A IT130A
103M 2N5457 2N2609JAN 2N2609JAN 2N3335 1T132 2N3817 1T130
1038 2N5459 2N2639 17120 2N3336 1T132 2N3817A IT130A
104M 2N5458 2N2640 IT122 2N3347 17137 2N3819 2N5484
105M 2N5459 2N2641 17122 2N3348 IT138 2N3820 2N2608
105U 2N4340 2N2642 IT120 2N3349 IT139 2N3821 2N3821
106M 2N5485 2N2643 IT122 2N3350 iT137 2N3822 2N3822
107m 2N5485 2N2644 17122 2N3351 IT138 2N3823 2N3823
110U 2N3685 2N2652 11120 2N3352 IT139 2N3824 2N3824
120U 2N3686 2N2652A 17120 2N3365 2N4340 2N3907 iT120
125U 2N4339 2N2720 17120 2N3366 2N4338 ! 2N3908 IT120
1277A 2N3822 2N2721 iT122 2N3367 2N4338 2N3909 2N2609
1278A 2N3821 2N2722 1120 2N3368 2N4341 2N3909A 2N2609
1279A 2N3821 2N2802 IT139 2N3369 2N4339 2N3921 2N3921
1280A 2N4224 2N2803 1T139 2N3370 2N4338 2N3922 2N3922
1281A 2N3822 2N2804 1T139 2N3376 2N2608 2N3949 IT132
1282A 2N4341 2N2805 17139 2N3378 2N2608 2N3950 17132
1283A 2N4340 2N2806 1T139 2N3380 2N2609 2N3954 2N3954
1284A 2N4222 2N2807 1IT139 2N3382 2N3994 2N3954A 2N3954A
1285A 2N3821 2N2841 2N2607 2N3384 2N3993 2N3955 2N3955
1286A 2N4220 2N2842 2N2607 2N3386 2N5114 2N3955A 2N3955A
130U 2N3687 2N2843 2N2607 2N3409 17122 2N3956 2N3956
13254 2N4222 2N2844 2N2607 2N3410 IT122 2N3957 2N3957
135U 2N4339 2N2903 IT122 2N3411 17122 2N3966 2N4416
1417 2N4224 2N2903A IT120 2N3423 7122 2N3967 2N4221
155U 2N4416 2N2910 17122 2N3424 IT122 2N3967A 2N4221
1714A 2N4340 2N2913 T122 2N3425 11122 2N3968 2N3685
1828 2N4391 2N2914 IT120 2N343€ 2N4341 2N3968A 2N3685
1838 2N3823 2N2915 iT120 2N3437 2N4340 2N396! 2N3686
1975 2NA4338 2N2915A IT120 2N3438 2N4338 2N3969A 2N3686
1988 2N4340 2N2916 1120 2N3452 2N4220 2N3970 2N3970
1998 2N4341 2N2916A 1T120 2N3453 2N4338 2N3971 2N3971
2000M 2N3823 2N2917 17122 2N3454 2N4338 2N3972 2N3972
2001M 2N3823 2N2918 IT122 2N3455 2N4340 2N3993 2N3993
2008 2N4392 2N2919 iT120 2N3456 2N4338 2N3993A 2N3993
200U 2N3824 2N2919A IT120 2N3457 2N4338 2N399 2N3994
201S 2N4391 2N2920 2N2920 2N3458 2N4341 2N3994A 2N3994
202S 2N4392 2N2920A 2N2920 2N3459 2N4339 2N4009 1T132
203S 2N3821 2N2936 1120 2N3460 2N4338 2N4010 17132
204S 2N3821 2N2937 IT120 2N3513 17122 2N4011 IT132
2078A 2N3955 2N2972 iT122 2N3514 IT122 2N4015 iT139
2079A 2N3955 2N2973 IT122 2N3515 11122 2N4016 1T137
2080A 2N3955A 2N2974 17120 2N3516 1122 2N4017 1139
2081A 2N3955A 2N2975 IT120 2N3517 17122 2N4018 IT139
2093M 2N3687 2N2976 11120 2N3521 1122 2N4019 17139
2094M 2N3686 2N2977 17120 2N3522 IT122 2N4020 1T139
2095M 2N3686 2N2978 IT120 2N3574 2N2607 2N4021 17139
2098A 2N3954 2N2979 1T120 2N3575 2N2607 2N4022 1T139
2099A 2N3955A 2N2980 IT121 2N3578 2N2608 2N4023 1137
210U 2N4416 2N2981 7122 2N3587 11122 2N4024 11137
2130U 2N5452 2N2982 17122 2N3608 3N172 2N4025 IT137
2132V 2N3955 2N3043 IT121 2N3680 11120 2N4026 3N163
21340 2N3956 2N3044 IT122 3684 2N3684 2N4038 2N4351
2136U 2N3957 2N3045 IT122 2N3684A 2N3684 2N4039 2N4351
2138U 2N3958 2N3046 IT121 2N3685 2N3685 2N4065 3N163
2139 2N3958 2N3047 22 2N3685A 2N3685 2N4066 3N166
2147V 2N3958 2N3048 17122 2N3686 2N3686 2N4067 3N166
2148U 2N3958 2N3049 11139 2N3686A 2N3686 2N4082 2N3954
21490 2N3958 2N3050 iT139 3687 2N3687 2N4083 2N3955
2318 2N3954 2N3051 IT139 2N3687A 2N3687 2N4084 2N3954
2328 2N3955 2N3052 IT129 2N3726 T131 2N4085 2N3955
2338 2N3956 2N3059 1T139 2N3727 IT130 2N4091 2N4091
2348 2N3957 2N3066 2N4340 2N3728 1122 2N4091A 2N4091
2358 2N3958 2N3067 2N4338 2N3729 1121 2N4091JAN 2N4091JAN
241U 2N4869 2N3068 2N4338 2N3800 17132 2N4091JANTX 2N4091JANTX
250U 2N4091 2N3069 2N4341 2N3801 17132 2N4091JANTXV 2N4091JANTXV
251U 2N4392 2N3070 2N4339 2N3802 1T132 2N4092
2N2060 IT120 2N3071 2N4333 2N3803 1132 2N4092A 2N4092
2N2060A iT121 2N3084 2N4339 2N3804 IT130 2N4092JAN 2N4092JAN
2N20608B iT121 2N3085 2N4339 2N3804A IT130A 2N4092JANTX 2N4092JANTX
2N2223 17122 2N3086 2N4339 2N3805 1T130 2N4092JANTXV 2N4092JANTXV
2N2223A 17121 2N3087 2N4339 2N3805A IT130A 2N4093 2N4093
23 2N2608 2N308: 2N4339 2N3806 1T122 2N4093A 2N4093
2N2386A 2N2608 2N3088A 2N4339 2N3807 IT122 2N4093JAN 2N4093JAN
2N2453 7122 2N3089 2N4339 2N3808 11122 2N4093JANTX 2N4093JANTX
2N2453A IT121 2N3089A 2N4339 2N3809 IT122 2N4093JANTXV 2N4093JANTXV
2N2480 IT122 2N3113 2N2607 2N3810 2N3810 2N4100 N
2N2480A 1T121 2N3277 2N2606 2N3810A 2N3810A 2N4117 2N4117
2N2497 2N2608 2N3278 2N2607 2N3811 2N381 2N4117A 2N4117A
2N2498 2N2608 2N3328 2N5265 2N3811A 2N3811A 2N4118 2N4118
2N2499 2N2609 2N3329 2N5267 2N3812 1T132 2N4118A 2N4118A
2N2500 2N2608 2N3330 2N5268 2N3813 T132 2N4119 2N4119

**CONSULT FACTORY
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ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL
SOURCE PRODUCT EQUIVALENT ENT LENT T EQUIVALENT
2N4119A 2N4119A 2N5045 2N5453 2N5484 2N5484 2N6484 2N6484
2N4120 3N163 2N5046 2N5454 2N5485 2N5485 2N6485 2N6485
2N4139 2N3822 2N5047 2N5454 2N5486 2N5486 2N6502 IT122
2N4Z20 2N4220 2N5078 2N5397 2N5515 2N5516 2N6503 17122
2N4220A 2N4220 2N5090 17122 2N5516 2N5516 2N6550 2N4868A
2N4221 2N4221 2N5103 2N4416 2N5517 2N5517 2N6568 2N5432
2N4221A 2N4221 2N5104 2N4416 2N5518 2N5518 25C294 iT122
2N4222 2N4222 2N5105 2N4416 2N5519 2N5519 25411 2N2607
2N4222A 2N4222 2N5114 2N5114 2N5520 2N5520 28412 2N2607
2N4223 2N4223 2N5114JAN 2N5114JAN 2N5521 2N5521 28J13 2N5270
2N4224 2N4224 2N5114JANTX 2N5114JANTX 2N5522 2N5522 28415 2N2607
2N4267 3N163 2N5114JANTXV 2NS5114JANTXV 2N5523 2N5523 28J16 2N2607
2N4268 3N161 2N5115 2N5115 2N5524 2N5524 25147 o
2N4302 2N4302 2N5115JAN 2NS115JAN 2N5545 2N3954 28J48 b
2N4303 2N5459 2N5115JANTX 2N5115JANTX 2N5546 2N3955A 25J49 -
2N4304 2N5458 2N5115JANTXV 2N5115JANTXV 2N5547 2N3955 2SJ50 hd
2N4338 2N4338 2N5116 2N5116 2N5549 2N4093 28478 o
2N4339 2N4339 2N5116JAN 2NS5116JAN 2N5555 J310 28479 o
2N4340 2N4340 2N5116JANTX 2N5116JANTX 2N5556 2N3685 25J80 .
2N4341 2N4341 2N5116JANTXV 2N5116JANTXV 2N5557 2N3684 25K11 2N5457
2N4342 2N5461 2N5117 2N5117 2N5558 2N3684 28K12 2N5457
2N4343 2N5462 2N5118 2N5118 2N5561 U401 2SK13 2N5457
2N4351 2N4351 2N5119 2N5119 2N5562 U402 2SK132 e
2N4352 3N163 2N5120 IT131 2N5563 U404 28K133 b
2N4353 3N172 2N5121 11132 2N5564 IT550 2SK134 had
2N4360 2N5460 2N5122 17132 2N5565 IT550 2SK135 i
2N4381 2N2609 2N5123 17131 2N5566 17550 2SK15 2N4868
2N4382 2N5115 2N5124 17132 2N5592 2N3822 2SK17 2N5484
2N4391 2N4391 2N5125 IT132 2N5593 2N3822 2SK178 b
2N4392 2N4392 2N5158 2N5434 2N5594 2N3822 28K179 i
2N4393 2N4333 2N5159 2N5433 2N5638 2N5638 SK1 2N3821
2N4416 2N44l6 2N5163 2N3822 2N5639 2N5639 2SK180 hid
2N4416A 2N4416A 2N5196 2N5196 2N5640 2N5640 2SK19 ITE4416
2N4417 2N4416 2N5197 2N5197 2N5647 2N4117A 2SK23 2N5459
2N4445 2N5432 2N5198 2N5198 2N5648 2N4117A 2SK30 2N5458
2N4445 2N5434 2N5199 2N5199 2N5649 2N4117A 25K32 2N3822
2N4447 2N5432 2N5245 ITE4416 2N5653 2N5638 2SK33 2N5397
2NA4448 2N5434 2N5246 2N5484 2N5654 2N5639 2SK34 2N3822
2N4856 2N4856 2N5247 2N5486 2N5668 2N5484 2SK37 2N5484
2N4856A 2N4856 2N5248 2N5486 2N5669 2N5485 25K41 2N5459
2N4856JAN 2N4856JAN 2N5254 IT132 2N5670 2N5486 2SK42 2N3822
2N4856JANTX 2N4856JANTX 2N5255 iT132 2N5793 IT129 25K43 ITE4092
2N4856JANTXV 2NA856JANTXV 2N5256 1T130 2N5794 IT129 2SK44 ITE4416
2N4857 2N4857 2N5257 2N5457 2N5795 11139 25K46 2N5459
2N4857A 2N4857 2N5258 2N5458 2N5796 17139 2SK48 2N3821
2N4857JAN 2N4857 JAN 2N5259 2N5459 2N5797 2N2608 25K49 2N5484
2N4857 JANTX 2N4857JANTX 2N5265 2N2607 2N5798 2N2608 2SK50 (TE4416
2N4857 JANTXV 2N4857 JANTXV 2N5266 2N2607 2N5799 2N2608 2SK54 2N3822
4858 2N4858 2N5267 2N2608 2N5800 2N2608 2SK55 2N3822
2N4858A 2N4858 2N5268 2N2608 2N5801 2N4393 2SKS6 2N5459
2N4858JAN 2N4858JAN 2N5269 2N2609 2N5802 2N4393 2SK61 2N5397
2N4858JANTX 2NA4858JANTX 2N5270 2N2609 2N5803 2N4392 25K65 J201
2N4858JANTXV 2N4858JANTXV 2NS5277 2N4341 2N5843 1T130 2SK66 2N3821
2N4859 2N4859 2N5278 2N4341 2N5844 IT130 2SK68 2N3822
2N4859A 2N4859 2N5358 2N4220 2N5902 2N5902 2SK72 2N5196
2N4859JAN 2N4856JAN 2N5359 2N4220 2N5903 2N5903 GS 2N3821
2N4859JANTX 2N4856JANTX 2N5360 2N4221 2N5904 2N5904 3N145 3N163
2N4860 2N4860 2N5361 2N4221 2N5905 2N5905 3N146 3N163
2N4860A 2N4860 2N5362 2N4222 2N5906 2N5906 3N147 3N189
2N4860JAN 2N4857JAN 2N5363 2N4222 2N5907 2N5907 3N148 3N189
2N4860JANTX 2NA4857 JANTX 2N5364 2N4222 2N5908 2N5908 3N149 3N161
2N4861 2N4861 2N5391 2N4867A 2N5909 2N5909 3N150 3N163
2N4861A 2N4861 2N5392 2N4868A 2N5911 2N5911 3N151 3N190
2N4861JAN 2N4858JAN 2N5393 2N4869A 2N5912 2N5912 3N155 3Ni63
2N4861JANTX 2N4858JANTX 2N5394 2N4869A 2N5949 2N5486 3N155A 3N163
2N4867 2N4867 2N5395 2N4869A 2N5950 2N5486 3N156 3N163
2N4867A 2N4867A 2N5396 2N4869A 2N5951 2N5486 3N156A 3N163
2N4868 2N4868 2N5397 2N5397 2N5952 2N5484 3N157 3N163
2N4868A 2NA4B68A 2N5398 2N5398 2N5953 2N5484 3N157A 3N163
2N4869 2N4869 2N5432 2N5432 2N6085 17122 3N158 3N163
2N4869A 2N4869A 2N5433 2N5433 2N6086 17122 3N158A 3N163
2N4878 2N4878 2N5434 2N5434 2N6087 IT121 3N160 3N161
2N4879 2N4879 2N5452 2N5452 2N6088 ITi21 3N161 3N161
2N4880 2N4880 2N5453 2N5453 2N6089 IT122 3N163 3N163
2N4937 11131 2N5454 2N5454 2N6090 1121 3N164 3N164
2N4938 ITI32 2N5457 2N5457 2N6091 7121 3N165 3N165
2N4939 IT132 2N5458 2N5458 2N6092 17121 3N166 3N166
2N4940 11132 2N5459 2N5459 2N6441 17122 3N167 3N161
2N4941 IT131 2N5460 2N5460 2N6442 7122 3N168 3N161
2N4942 11132 2N5461 2N5461 2N6443 17122 3N169 3N170
2N4955 1T122 2N5462 2N5462 2N6444 IT122 3N170 3N170
2N4956 1T122 2N5463 2N5463 2N6445 IT121 3N171 3N171
2N4977 2N5433 2N5464 2N5464 2N6446 iT121 3N172 3N172
2N4978 2N5433 2N5465 2N5465 2N6447 iT121 3N173 3N173
2N4979 2N4859 2N5471 2N5265 2N6448 IT121 3N174 3N163
2N5018 2N5018 2N5472 2N5265 2N6451 u3io 3N175 3N170
2N5019 2N5019 2N5473 2N5265 2N6452 u3io 3N176 3N170
2N5020 2N2843 2N5474 2N5265 2N6453 u3lo 3N177 3N171
2N5021 2N2607 2N5475 2N5265 2N6454 u3io 3N178 3N172
2N5033 2N5460 2N5476 2N5266 2N6483 2N6483 3N179 3N172
“*CONSULT FACTORY

23



ALTERNATE INTERSIL ALTERNATE INTERSIL ATE INTERSIL ALTERNATE . INTERSIL
Q ENT F EQUIVALENT SOURO! PNODUCT ENT QuI ENT
3N180 - 3N172 AD7520KD AD7520KD AH0139D/883 DG139AK/883B BF801 2N4867
3N181 3N161 AD7520KN AD7520KN AH0140CD DG140BK BF802 2N4338
3N182 3N161 AD7520LD . AD7520LD AH0140D DG140AK BF804 2N4338
3N183 3N161 AD7520LN AD7520LN AHO0140D/883 DG140AK/883B BF805 2N4869
3N188 3N188 AD7520SD AD7520SD AH0141CD DG141BK - BF806 2N4869
3N189 3N189 AD7520TD AD7520TD AH0141D DG141AK BF808 2N4868
3N190 3N190 AD7520UD AD7520UD AH0141D/883 DG141AK/883B BF810 2N4858
3N191 3N191 AD7521JD AD7521JD AHO0142CD DG142BK BF811 2N4858
3N207 3N190 AD7521JN AD7521JN AH0142D DG142AK BF815 2N4858
3N208 3N188 AD7521KD AD7521KD AHOl4ZD/883 DG142AK/883B BF816 2N4858
35K22 2N5486 AD7521KN AD7521KN AH0143CD DG143BK BF817 2N4858
35K23 2N5397 AD7521LD ' AD7521LD AH0143D DG143AK BF818 2N4858
35K28 2N5397 AD7521LN AD7521LN AH0143D/883 DG143AK/883B BFQ10 u4o1
427 2N4392 AD7521SD AD7521SD AH0144CD DG144BK BFQ11 U401
4360TP 2N5462 AD7521TD AD7521TD AH0144D DG144AK BFQ12 U402
5033TP 2N5460 AD7521UD AD7521UD AH0144D/883 DG144AK/883B BFQ13 u403
588U 2N4416 AD7523AD AD7523AD AH0145CD DG145BK BFQ14 U404
58T 2N5457 AD7523BD AD7523BD AHO0145D DG145AK BFQ15 U405
59T 2N4416 AD7523CD AD7523CD AH0145D/883 DG145AK/883B BFQ16 U406
703U 2N4220 AD7523IN AD7523JN AH0146CD DG145BK BFQ23 1T5912
704U 2N4220 AD7523KN AD7523KN AH0146D DG146AK BFQ26 U403
705U 2N4224 AD7523LN AD7523LN AHO0146D/883 DG146AK/8838 BFQ44 175912
707V 2N4860 AD7523SD AD7523SD AHO151CD DG151BK 45 115912
714U 2N3822 AD7523TD AD7523TD AH0151D/883 DG151AK/883B BFQ49A 2N3055
734EU 2N4416 AD7523UD AD7523UD AH0152CD DG152BK BFQ498 2N3958
734U 2N5516 AD7530JD AD7530JD AHO152D DG152AK BFQ49C 2N3958
751U 2N4340 AD7530JN AD7530JN AH0152D/883 DGl52AK/883B FS21 2N5199
752U 2N4340 AD7530KD AD7530KD AH0153CD 153BK BFS21A 2N5199
753U 2N4341 AD7530KN AD7530KN AHO153D DGl53AK BFS67 2N3821
754U 2N4340 AD7530LD AD7530LD AH0153D/883 DG153AK/883B BFS67P 2N5459
755U 2N4341 AD7530LN AD7530LN AH0154CD DG154BK FS68 2N3823
756U 2N4340 AD7531JD AD7531JD AHO154D DG154AK BFS68P 2N4416
A190 ITE4416 AD7531JN AD7531JN AH0154D/883 DG143AK/8838B BFS70 2N3821
A191 ITE4416 AD7531KD AD7531KD AH0155D DG151AK BFS71 2N3822
A192 2N4416 AD7531KN AD7531KN AH0161CD DG161BK BFS72 2N3823
A193 2N5484 AD7531LD AD7531LD AHO161D DG161AK BFS73 2N3821
A194 2N5484 AD7531LN AD7531LN AHO0161D/883 DG161AK/883B BFS74 2N4856
A195 2N5484 AD7533AD AD7533AD AH0162CD DG162BK BFS75 2N4857
A196 ITE4416 AD7533BD AD7533BD AH0162D DG162AK BFS76 2N4858
A197 ITE4391 AD7533CD AD7533CD AH0162D/883B DG162AK/883B BFS77 2N4859
A198 ITE4392 AD7533JN AD7533JN AH0163CD DGl6SBK BFS78 2N4860
199 ITE4393 AD7533KN AD7533KN AH0163D BFS79 2N4861
A5T3821 2N5484 AD7533LN AD7533LN AH0163D/883 DG163AK/883B BFS80 2N4416A
A5T3822 2N5484 AD7533SD AD7533SD AH0164CD DG164BK BFT1 2N5397
A5T3823 2N4416 AD7533TD AD7533TD AHO164D DG164AK BFT11 2N5019
A573824 2N4341 AD7533UD AD7533UD AH0164D/883 DGIGAAK/883B BFW10 2N3823
A5T5460 2N5460 AD7541AD AD7541AD AHS009CN H5009CPD BFW11 2N3822
A5T5461 2N5461 AD7541BD AD75418D AHS5010CN IHSO]OCPD BFW12 2N4416
A5T5462 2N5462 AD7541JN AD7541JN AH5012CN IH5012CPE BFW13 2N4867
AD108 LM108 AD7541KN AD7541KN AH5013CN IH5013CPD BFW39 IT129
AD308 LM308 AD7541SD AD7541SD AH5014CN IH5014CPD BFW39A 1IT120
AD3954 2N3954 AD7541TD AD7541TD AH5015CN IH5015CPE BFW54 2N3822
AD3954A 2N3954A AD810 2N4878 AH5016CN IH5016CPE BFW55 2N3822
AD3955 2N3955 AD811 2N4878 AM5011CN IH5011CPE BFW56 2N4860
AD3956 2N3956 AD812 2N4878 BC264 2N5458 BFW61 2N4224
AD3958 2N3958 AD813 2N4878 BC264A 2N5457 BFX11 IT132
AD503 AD503 AD814 11124 BC2648B 2N5458 BFX15 IT122
AD589 ICL8069 AD815 IT124 BC264C 2N5458 BFX36 1T131
AD590 AD590 AD816 IT120A BC264D 2N4416 BFX70 17122
AD5905 2N5905 AD818 T140 BCY87 IT121 BFX71 1T122
AD5906 2N5906 AD820 IT132 BCY88 17122 BFX72 IT122
AD5907 2N5907 AD821 IT130A BCY89 IT122 BFX78 2N5397
ADSQOB 2N5908 AD822 1T130A F244 2N5486 BFX82 2N5019
D5909 2N5909 AD! 2N5520 BF244A 2N5484 BFX83 2N5019
AD7506/COM/CHIPS IH6116C/D AD831 2N5521 BF244B 2N5485 BFX99 IT120A
AD7506/MIL/CHIPS  IHE116M/D AD832 2N5522 BF244C 2N5486 BFY20 1T122
AD7506JD IH6116CJI AD833 2N5523 BF245 2N5486 BFY81 IT122
AD7506JD/883B IH6116CJ1/883B AD833A 2N5524 BF245A 2N4416 BFY82 IT122
AD7506N . IH6116CPI AD835 2N3954 BF245B 2N4416 BFY83 IT122
AD7506KD IH6116CJI AD836 2N3955 BF245C 2N4416 BFY84 IT122
AD7506KD/8838 IH6116CJ1/883B AD837 2N3955 BF246 2N5485 BFY85 1IT122
AD7506KN IH6116CP! AD838 2N3956 BF246A 2N5639 BFY86 IT122
AD7506SD IHE116MJI AD839 2N3957 BF246B 2N5638 BFY91 1T122
AD7506SD/8838 IH6116MJ1/8838B AD840 2N5520 BF246C 2N5638 BFY92 17122
AD7506TD IH6116MJI AD841 2N5521 BF247 2N4091 BN209 1IT122
AD7506TD/883B IH6116MJI/883B AD842 2N5523 BF247A 2N4091 BSV22 2N4416
AD7507/COM/CHIPS  |H6216C/D AH0126CD DG126BK BF2478B 2N4091 BSV78 2N4856A
AD7507/MIL/CHIPS  IH6216M/D AH0126D DG126AK BF247C 2N4091 BSV79 2N4857A
AD7507JD 1H6216CJI AHO126D/883 DG126AK/883B BF256 2N5484 BSV80 2N4858A
AD7507JD/883B IH6216CJ1/8838 AH0129CD DG129BK BF256A 2N5484 BSX82 2N3822
AD7507IN 1H6216CPI AH0129D DG129AK BF2568 2N4416 21 2N3821
AD7507KD IH6216CJI AH0129D/883 DG129AK/883B BF256C 2N4416 C2306 2N5196
AD7507KD/883B IH6216CJ1/883B AHO133CD DG133BK BF320 2N5461 38 2N4338
AD7507KN IH6216CPI AHO133D DG133AK BF320A 2N5460 C413N 2N5434
AD7507SD IH6216M/D AH0133D/883 DG133AK/883B BF3208 2N5461 C610 2N4392
AD7507SD/8838B IH6216M.1/883B AH0134CD DG134BK BF320C 2N5462 C611 2N4221
AD7507TD IH6216MJI AHO134D DG134AK BF346 1TE4392 Cc612 2N4221
AD75077D/8838 IH6216M.1/883B AHO0134D/883 DG134AK/883B BF347 J201 C613 2N4221
AD7520JD . AD7520JD AHO0139CD DG139BK BF348 J310 C614 ° 2N4220
AD7520JN AD7520JN AH0139D DG139AK BF800 2N4867 C615 2N4221

“*CONSULT FACTORY

24




ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL
Ql ENT EQUIVALENT SOURCE PRODUCT EQUIVALENT LENT

C620 2N4220 D1202 2N3821 DG151BP DG151BK DG1888P DG188BK
C621 2N4220 D1203 2N4220 DG152AL DG152AL DG189AL DG189AL
C622 2N4220 D123AL D123AL DG152AP DG152AK DG189AP DG189AK
C623 2N4220 D123AP D123AK DG152BP DG152BK DG189BP DG189BK
C624 2N4220 D123BP D123BK DG153AL DG153AL DG190AL DGM190AL
C625 2N4220 D123BP D123BJ DG153AP DG153AK DG190AL DG190AL
C650 2N4220 D125AL D125AL DG153BP DG153BK DG190AP DGM190AK
C651 2N4220 D125AP D125AP DG154AL DG154AL DG190AP DG190AK
C652 2N4220 D1258P D125BK DG154AP DG154AK DG1908P DGM190CJ
C653 2N4220 D129AL D129AL DG1548P DG154BK DG1908BP DGM190BK
C6690 2N4341 D129AP D129AK DG161AL DG161AL DG1908P DG190BK
C6691 2N4341 0D1298P D129BK DG161AP DG161AK DG191AL DGMI191AL
C6692 2N4339 D1301 2N4222 DG161BP DG161BK DG191AL DG191AL
C673 2N4341 D1302 2N4220 DG162AL DG162AL DG191AP DGM191AK .
C674 2N4341 D1303 2N4220 DG162AP DG162AK DG19I1AP DG191AK
C680 2N4338 D1420 2N4868 DG162BP DG162BK DG191BP DGM191CJ
C5680A 2N4338 D1421 2N3822 DG163AL DG163AL DG1918BP DGM191BK
C681 2N4338 01422 2N4869 DG163AP DG163AK DG191BP | DG191BK
C681A 2N4338 D272218 IT129 DG163BP DG163BK DG200AA DG200AA

682 2N4339 D2T2218A IT129 DG164AL DG164AL DG200AK DG200AK
C682A 2N4339 D272219 11129 DG164AP DG164AK DG200AL DG200AL
C683 2N4339 D2T2219A IT129 DG164BP DG164BK DG200AP DG200AK
C683A 2N4339 D272904 IT139 DG180AA DG180AA DG200BA DG200BA
C684 2N4220 D2T2904A IT139 DG180AL DG180AL DG200BK DG200BK
C684A 2N4220 D2T2905 IT139 DG180AP DG180AK DG200BP DG200BK
C685 2N4220 D2T2905A IT139 DG180BA DG180BA DG200CJ 0G200CJ
C685A 2N4220 027918 iT129 DG180BP DG180BK DG201AK DG201AK
Cc80 2N4338 DA102 2N5196 DG181AA DGMI181AA DG201AP DG201AK
c8l 2N4338 DA402 2N5196 DG181AA DG181AA DG201BK DG201BK
Cc84 2N4338 DAC1020LCD AD7520LD DG181AL DGMI181AL DG201CJ DG201CJ
Cc85 2N4338 DAC1020LD AD7520UD DG181AL DG181AL DG2108P DG201BK
C91 2N4858 DAC1021LCD AD7520KD DG181AP DGM181AK DG281AA IH182MTW
C92 2N4091 DAC1021LD AD7520TD DG181AP DG181AK DG281AP {H182MJD
Cc93 2N4393 DAC1022LCD AD7520JD DG181BA DGMI181BA DG281BA IH182CTW
C94 2N5457 DAC1022LD AD7520SD DG181BA DG181BA DG281BP IH182CJD
C94E 2N5457 DAC1218LCD AD7541BD DG181BP DGM181CJ DG284AP IH185MJE
Cc95 2N5457 DAC1218LCN AD7541LN DG181BP DGM181BK DG284BP IH185CJE
C95E 2N5459 DAC1218LCN AD7541KN DG181BP DG181BK DG287AA IH188MTW
C96E 2N5484 DAC1219L.CD AD7541AD DG182AA DGM182AA DG287AP IH188MJD
C97E 2N3822 DAC1219LCN AD7541JN DG182AA DG182AA DG2878BA {H188CTW
C98E 2N3822 DAC1220LCD AD7521LD DG182AL DGM182AL DG2878P 1H188CJD
CA308 LM308 DAC1220LD AD7521UD DG182AL DG182AL DG290AP IHI91MJE
CC4445 2N5432 DAC1221LCD AD7521KD DG182AP DGM182AK DG2908P IH191CJE
CC4446 2N5434 DAC1221LD AD7521TD DG182AP DG182AK DG381AA DGM182AA
CC697 2N4856 DAC1222LCD AD7521JD DG182BA DGM182BA DG381AK DGM182AK
CD22001H ICM1424C DAC12221D AD7521SD DG182BA DG182BA DG381AP DGM182AK
CD22015E ICM7051A DG123AL DG123AL DG182BP DGM182CJ DG381BA DGM181BA
CF2386 2N5458 DG123AP DG123AK DG1828P DGM182BK DG381BK DGM181BK
CF24 2N3824 DG123BP DG123BK DG182BP DG182BK DG3818BP DGM181BK
CFM13026 2N4858 DG125AL DG125SAL DG183AL DG183AL DG381CJ DGM181CJ
CM600 2N4092 DG125AP DG125AK DG183AP DG183AK DG384AK DGM185AK
CM601 2N4091 DG125BP DG125BK DG1838P DG183BK DG384AP DGM185AK
CM602 2N4091 DG126AK DG126AK DG184AL DGM184AL DG384BK DGM184BK
CM603 2N4091 DG126AL DG126AL DG184AL DG184AL DG384BP DGM184BK
CM640 2N4093 DG126BP DG126BK DG184AP DGM184AK DG384CJ DGM184CJ
CM641 2N4093 DG129AL DG129AL DG184AP DG184AK DG387AA DGM188AA
CM642 2N4093 DG129AP DG129AK DG184BP DGM184CJ DG387AK DGM188AK
CM643 2N4092 DG129BP DG129BK DG184BP DGM184BK DG387AP DGM188AK
CM644 2N4092 DG133AL DG133AL DG184BP DG184BK DG387BA DGM187BA
CM645 2N4092 DG133AP DG133AK DG18SAL DGM185AL DG387BK DGM187BK
CM646 2N4092 DG1338P DG133BK DG185AL DG185AL DG387BP DGM187BK
CM647 2N4091 DG134AL DG134AL DG185AP DGM185AK DG390AK DGM191AK
CM650 2N5432 DG134AP DG134AK DG185AP DG185AK DG390AP DGM191AK
CM651 2N5433 DG1348P DG134BK DG1858P DGM185CJ DG390BK DGM190BK
CM652 2N5432 DG139AL DG139AL DG185BP DGM185BK DG390BP DGM190BK
CM653 2N5433 DG139AP DG139AK DG185BP DG185BK DG390CJ DGM190CJ
CM697 2N5433 DG1398BP DG139BK DG186AA DG186AA DG503 AD503
CM800 2N5433 DG140AL DG140AL DG186AL DG186AL DGS040AK {H5040MJE
CM856 2N5433 DG140AP DG140AK DG186AP DG186AK DG5040AL IH5040MFD
CM860 2N4868A DG140BP DG140BK DG186BA DG186BA DG5040C) IH5040CPE
CMX740 2N5432 DG141AL DG141AL DG186BP DG186BK DG5040CK IH5040CJE
CP640 2N4091 DG141AP DG141AK DG187AA DGM187AA DG5041AA IH5041MTW
CP643 2N5434 DG141BP DG141BK DG187AA DG187AA DG5041AK IH5041MJE
CP650 2N5432 DG142AL DG142AL DG187AL DGM187AL DG5041AL IH5041MFD
CP651 2N5433 DG142AP DG142AK DG187AL DG187AL DG5041CJ IH5041CPE
CP652 2N5433 DG1428P DG142BK DG187AP DGM187AK DG5041CK IH5041CJE
CP653 2N5433 DG143AL DG143AL DG187AP DG187AK DG5042AA IH5042MTW
D110l 2N3821 DG143AP DG143AK DG187BA DGM187BA DG5042AK 1H5042MJE
D1102 2N3821 DG143BP DG143BK DG187BA DG187BA DG5042AL IH5042MFD
D1103 2N4338 DG144AL DG144AL DG187BP DGM187BK DG5042CJ 1H5042CPE
D1177 2N3821 DG144AP DG144AK DG187BP DG187BK DG5042CK IH5042CJE
D1178 2N3821 DG144BP DG144BK DG188AA DGM188AA DG5043AK IH5043MJE
D1179 2N4338 DG145AL DG145AL DG188AA DG188AA DG5043AL IH5043MFD
D1180 2N3822 DG145AP DG145AK DG188AL DGM188AL DG5043CJ IH5043CPE
D1181 2N4338 DG145BP DG145BK DG188AL DG188AL DG5043CK IH5043CJE
D1182 2N4338 DG146AL DG146AL DG188AP DGM188BK DG5044AA 1H5044MTW
D1183 2N4341 DG146AP DG146AK DG188AP DGM188AK DG5044AK IH5044MJE
D1184 2N4340 DG146BP DG146BK DG188AP DG188AK DG5044AL 1H5044MFD
D1185 2N4339 DG151AL DG151AL DG188BA DGM188BA DG5044CJ IH5044CPE
D1201 2N4224 DG151AP DG151AK DG188BA DG188BA DG5044CK IH5044CJE
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DG5045AK IH5045MJE E211 2N5397 FM1111 2N3957 HI1-0200-8 DG200AK/883B
DGS045AL - IH5045MFD E212 2N5397 FM1111A 2N5909 Hi1-0201-2 DG201AK
DG5045€C) IH5045CPE E230 2N4867 FM1112 2N5196 HI1-0201-4 DG201BK
DGS045CK 1H5045CJE E231 2N4868 FM1200 2N3954 HI1-0201-5 DG201BK
DG506AR tH6116MJI £232 2N4869 FM1201 2N3954 HI1-0201-8 DG201AK/883B!
DGS06BR IH6116CJI E270 J270 FM1202 2N3954 HI1-0381-2 DGM182AK
DG506CJ 1H6116CPI E271 J271 FM1203 2N3955A HI1-0381-5 DGM181BK
DGS507AR IH6216MJI €300 2N5397 FM1204 2N3955 HI1-0381-8 DGM182AK/883B
DG507BR IH6216CJI E304 2N5486 FM1205 2N3954 HI1-0384-2 . DGM185AK
DG507CJ IH6216CP) E305 2N54€4 FM1206 2N3954 HI1-0384-5 DGM184BK
DG508AP IH6108MJE £308 J308 FM1207 2N3954 HI1.0384-8 DGM185AK/8838B
DG508BP IH6108CJE E309 J309 FM1208 2N3955A HI1-0387-2 DGM188AK
DG508CJ 1H6108CPE E310 J310 FM1209 2N3955 HI1-0387-5 DGM187BK
DG509AP 1H5208MJE E311 J31io FM1210 2N3955A HI1-0387-8 DGM188AK/8838B
DG5098P 1H6208CJE E312 2N5397 FM1211 175911 HI1-0390-2 DGM191AK
DG509CJ IH6208CPE E400 2N3955 FM3954 2N3954 HI1-0390-5 DGM190BK
DGMI11AL DG111AL E401 2N3955 FM3954A 2N3954A HI1-0390-8 DGM191AK/8838
DGM111AP DG111AK £402 2N3957 FM3955 2N3955 HI1-0506-2 tH6116MJI
DGM111BP DG111BK E410 2N3955 FM3955A 2N3955A° HI1-0506-5 IH6116CJI
DN3066A 2N3821 E411 175911 FM3956 2N3956 HI1-0506-8 1H6116MJ1/883B
DN3067A 2N4338 €412 115911 FM3957 2N3957 HI1-0506A-2 IH5116MJI
DN3068A 2N4338 E413 2N5454 FM3958 115911 HI1-0506A-5 IH511€1)
DN3069A 2N3822 E4A14 2N3956 FP4339 2N4339 HI1-0506A-8 IH5116MJ1/8838
DN3070A 2N3821 E415 2N3957 FP4340 2N4340 HI1-0507-2 (H6216MJI
ON3071A 2N4338 E420 115911 FT0654A 2N5486 HI1-0507-5 IH6216CJ!
DN3365A 2N4220 E421 175912 FT06548 2N5486 HI1-0507-8 1H6216M1/883B
DN33658 2N4091 E430 J309(X2) FT0654C 2N4221 HI1-0507A-2 IH5216MJI
DN3366A 2N3686 E431 J310(X2) FT0654D 2N4221 HI1-0507A-5 1H52161J1
DN33668 2N4091 ESM25 u401 FT3820 2N5460 HI1-0507A-8 IH5216MJ1/8838
DN3367A 2N3687 ESM25A U401 FT3820 2N5019 Hi1-0508-2 IH6108MJE
DN33678 2N4091 ESM4091 2N4091 FT3909 2N5019 HI1-0508-5 IH6108CJE
DN3368A 2N4341 ESM4052 2N4092 FT703 3N161 HI1-0508-8 IH6108MJE/883B
DN3368B 2N4221 ESM4093 2N4093 FT704 3N163 HI1-0508A-2 1H5108MJE
DN3369A 2N4339 ESM4302 2N5457 G115AP G115AK HI1-0508A-5 1H5108IJE
DN33698 2N4220 ESM4303 2N5459 G115BP G115BK HI1-0508A-8 IH5108MJE/883B
DN3370A 2N4338 . ESM4304 2N5458 G1158P G115BJ HI1-0509-2 IH6208MJE
DN33708 2N4338 ESM4445 2N5432 G116AL G116AL HI1-0509-5 1H6208CJE
DN3436A 2N4341 ESM4446 2N5434 G116AP G116AK HI1-0509-8 IH6208MJE/883B
DN3436B 2N4222 ESM4447 2N5432 G116BP G116BK HI1-0509A-2 1H5208MJE
DN3437A 2N4340 ESM4448 2N5434 G116BP Gl168J HI1-0509A-5 IH52081JE
DN3437B 2N4220 FEO654A 2N4386 G117AL G117AL HI1-0509A-8 1H5208M JE/883B
DN3438A 2N4338 FE06548 2N5485 G118AL G118AL HI1-5040-2 IH5040MJE
DN34388B 2N4339 _FE100 2N3821 G118AP G118AK HI1-5040-5 IH5040CJE
DN3458A 2N4341 FE100A 2N3821 G119AL GI19AL HI1-5040-8 IH5040M JE/883B
DN3458B 2§4222 FE102 2N4119 G123AL G123AL HI1-5041-2 IH5041MJE
DN3459A 2N4339 FE102A 2N4119 G123AP. G123AK _ HI1-5041-5 IH5041CJE
DN34598B 2N4220 FE104 2N4118 GET5457 2N5457 HI1-5041-8 IH5041MJE/883B
DN3460A 2N4338 FE104A 2N4118 GET5458 2N5458 HI1-5042-2 IH5042MJE
DN3460B 2N4220 FE1600 2N4092 GET5459 2N5459 HI1-5042-5 IH5042CJE
DNX1 2N4338 FE200 2N3821 HA2720 1CL8021 HI1-5042-8 IH5142MJE/883B
DNX2 2N4338 FE202 2N3821 HA7807 IT132 HI1-5043-2 IH5143MJE
DNX3 2N4338 FE204 2N3821 HA7809 iT132 HI1-5043-5 IH5143CJE
DNX4 2N4869 FE300 2N3822 . HD43871 ICM7050H HI1-5043-8 1H5143MJE/8838B
DNX5 2N4868 FE302 2N3821 HD43871 1ICM705CG HI1-5044-2 IH5144MJE
DNX6 2N4338 FE304 2N3821 HDIG1030 3N163 HI1-5044-5 IH5144CJE
DNX7 2N4416 FE3819 2N5484 HEP801 2N3822 HI1-5044-8 IH5144MJE/883B
DNX8 2N4416 FE4302 2N5457 HEP802 2N5484 HI1-5045-2 [H5145MJE
DNX9 2N4339 FE4303 2N5459 HEP803 2N5019 HI1-5045-5 IH5145CJE
DS0026 ICL7667 FE4304 2N5458 HEPFO021 2N5484 HI1-5045-8 . IH5145MJE/8838B
DU4339 2N5397 FE5245 2N4416 HEPF1035 176 H11.5046-2 IH5046MJE
DU4340 2N5398 FE5246 2N5484 HEPF2004 2N5484 HI1-5046-5 IH5046CJE
EL00 2N5458 FES247 2N5486 HEPF2005 2N5459 HI1-5046-8 IH5046MJE/883B
E101 J204 FES457 2N5457 HI0-0201-6 DG201C/D HI1-5047-2 IH5047MJE
E102 2N5457 FE5458 2N5458 HI0-0381-6 DGM181C/D HI1-5047-5 IH5047CJE
E103 2N5459 FE5459 2N5459 HI0-0384-6 DGM184C/D HI1-5047-8 IH5047MJE/883B
E105 J105 FE5484 2N5484 HI0-0387-6 DGM187C/D HI1-5049-2 1H5149MJE
E106 J106 FE5485 2N5485 HI0-0390-6 DGM190C/D Hi1-5049-5 IH5149CJE
ELO7 J107 FE5486 2N5486 HI0-0506-6 IH6116C/D HI1-5049-8 IH5149M JE/8838B
EL108 J105 FF400 2N5457 HI0-0506A-6 IH5116C/D HI1-5050-2 1H5150MJE
E109 J106 FM1100 2N3954A HI0-0507-6 1H6216C/D HI1-5050-5 iH5150CJE
E110 J107 FM1100A 2N5906 HI0-0507A-6 IH5216C/D HI1-5050-8 IH5150MJE/883B
EllL J111 FM1101A 2N5906 HI0-0508-6 IH6108C/D HI1-5051-2 IHS151MJE
E1115 ICM1115A FM1102 2N3954 HI0-0508A-6 1H5108C/D HI1-5051-5 1H5151CJE
EIL1A J111 FM1102A 2N5906 HI0-0509-6 IH6208C/D HI1-5051-8 IH5151MJE/883B
E112 J112 FM1103 2N3955 HIO-0509A-6 IH5208C/D H12-0200-2 DG200AA
EL12A J112 FM1103A 2N5908 HI0-5040-6 IH5140C/D HI2-0200-4 DG200BA
EL13 JI13 FM1104 2N3957 HI0-5041-6 IH5141C/D HI2-0200-5 DG200BA
E113A J113 FM1104A 2N5909 HI0-5042-6 IH5142C/D HI2-0200-8 DG200AA/883B
Ell4 J204 FM1105 2N3954A HI0-5043-6 IH5143C/D HI2-0381-2 DGM182AA
E1151 ICM11158 FM1105A 17500 HI0-5044-6 1H5144C/D HI2-0381-5 DGM181BA
E1426 ICM7050U FM1106 2N3954A Hi0-5045-6 1H5145C/D HI2-0381-8 DGM181AA/8838
E174 3174 FM1106A 11500 HI0-5046-6 IH5046C/D HI2-0387-2 DGM188AA
E175 J175 FM1107 2N3954 HIO-5047-6 IH5047C/D HI2-0387-5 DGM187BA
E176 J176 FM1107A IT500 HI0-5049-6 IH5149C/D H12-0387-8 DGM188AA/883B
E177 J177 FM1108 2N3955 HI0-5050-6 1H5150C/D HI3-0200-5 DG200CJ
E201 J201 FM1108A 11502 HIO-5051-6 IH5051C/D HI3-0201-5 DG201CJ
E202 J202 FM1109 2N3957 HI1-0200-2 DG200AK HI3-0381-5 DGM181CJ
€203 J203 FM1109A 17503 HI1-0200-4 DG200BK HI3-0384-5 DGM184CJ
€204 J204 FM1110 2N3955 HI1-0200-5 DG200BK HI3-0390-5 DGM190CJ
E210 2N5397 FM1110A 2N5908 HI1-0200-6 DG200C/D HI3-0506-5 IH6116CPI
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ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL
Q ENT Q LENT PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT

HI3-0506A-5 IH5116CPI 1TC4023 IT137 J109 J106 J4393 ITE4393
HI3-0507-5 IH6216CPI 1TC4024 IT137 J109-18 J106 Ja416 ITE4416
HI3-0507A-5 IH5216CPI 1TC4025 IT137 J110 J107 J4856 ITE4856
HI3-0508-5 IH6108CPE ITE2453 11120 J110-18 J1o7 J4857 ITE4857
Hi3-0508A-5 IH5108CPE ITE2639 IT120 J111 J111 14858 ITE4858
H13-0509-5 IH6208CPE ITE2640 IT122 Ji11-18 Ji J4859 ITE4859
HI3-0509A-5 IH5208CPE ITE2641 IT122 J111A J111 14860 ITE4860
D100 D100 ITE2642 IT120 J111A-18 Ji1t J4861 1TE4861
D101 D101 ITE2643 IT122 J112 J112 J4867 2N4867
IMF3954 2N3954 ITE2644 17122 J112-18 J112 J4B67A 2N4867A
IMF3954A 2N3954A ITE2720 11120 J112A J112 J4867RR 2N4867
IMF3955 2N3955 ITE2721 IT122 J112A-18 J112 J4868 2N4868
IMF3955A 2N3955A ITE2722 11120 J113 J113 J4868A 2N4868A
IMF3956 2N395 ITE2903 7122 J113-18 J113 JA868RR 2N4868
IMF3957 2N3957 ITE2913 IT122 J113A J113 4869 2N4869
IMF3958 2N3958 ITE2914 11122 J113A-18 J113 J4869A 2N4869A
IMF5911 IMF5911 1TE2915 1T120 J114 2N5555 JABEIRR 2N4869
IMF5912 IMF5912 ITE2916 iT120 J1401 1T501 J5103 2N5484
IMF6485 IMF6485 1TE2917 IT122 41402 11502 J5104 2N5485
IT100 17100 ITE2918 17122 J1403 1T503 J5105 2N5486
IT101 IT101 ITE2919 1T120 J1404 IT503 163 2N5486
17108 ITE4416 ITE2920 1120 J1405 17504 K114-18 2N5555
iT109 ITE4416 ITE2936 IT120 J1406 1T505 K210-18 2N5397
IT120 IT120 ITE2937 IT120 J174 J174 K211-18 2N5397
IT120A 1T120A \TE2972 1T122 J174-18 J174 K212-18 2N5397
IT121 IT121 ITE2973 7122 J175 J175 K300-18 2N5397
1T122 1m122 1TE2974 IT120 J175-18 J175 K304-18 2N5486
17124 IT124 ITE2975 IT120 J176 J176 K305-18 2N5484
T126 1126 1TE2976 17120 J176-18 J176 K308-18 J308
1T127 17127 ITE2977 1T120 J177 J177 K309-18 J309
11128 17128 ITE2978 1120 J177-18 4177 K310-18 J310
11129 IT129 ITE2979 IT120 J201 J201 KE3684 2N3684
IT130 17130 ITE3066 2N3685 J201-18 J201 KE3685 2N3685
ITI30A IT130A 1TE3067 2N3686 J202 J202 KE3686 2N3686
1T131 1T131 ITE3068 2N3687 J202-18 J202 KE3687 2N3687
iT132 17132 ITE3347 17137 203 J203 KE3823 2N3823
IT136 IT136 ITE3348 IT138 J203-18 J203 KE3970 1TE4391
1137 T137 ITE3349 7139 204 J204 KE3971 ITE4392
IT138 1IT138 ITE3350 IT137 J204-18 J204 KE3972 ITE4393
IT139 17139 ITE3351 IT138 210 2N5397 KE4091 ITE4091
1T140 iT140 ITE3680 7120 J211 2N5397 KE4092 ITE4092
1IT1700 1T1700 ITE3800 IT132 J212 2N5397 KE4093 ITE4093
111701 3N172 ITE3802 1132 J230 2N4867 KE4220 2N5457
111702 3N163 ITE3804 IT130 J231 2N4868 KE4221 2N5459
1T1750 111750 ITE3806 1T132 J232 2N4869 KE4222 2N5459
112700 3N165 (TE3807 IT132 70 J270 KE4223 J204
112701 3N165 ITE3808 IT132 J270-18 J270 KE4391 ITE4391
1T400 2N4392 ITE3809 IT132 271 J271 KE4392 ITE4392
11500 11500 ITE3810 T130 J271-18 J271 KE4393 ITE4393
1T500P 17500 ITE3811 iT130 300 2N5397 KE4416 ITE4416
1T501 11501 ITE3907 IT120 4304 2N5486 KE4856 1TE4391
IT501P 17501 ITE3908 1T120 J305 2N5484 KE4857 ITE4392
11502 17502 ITE4017 11139 J308 J308 KE4858 ITE4393
11502P 17502 ITE4018 17139 J309 J309 KE4859 ITE4391
11503 17503 ITE4019 1T139 J310 J310 KE4860 ITE4392
1T503P 11503 ITE4020 139 J315 2N5397 KE4861 ITE4A393
11504 11504 1TE4021 11139 J316 U309 KE510 1TE4393
17505 1T505 ITE4022 1T139 4317 u3io KE5103 J204
11550 11550 ITE4023 17137 J3970 1TE4391 KE5104 ITE4416
175911 1T5911 ITEA024 1137 J3971 ITE4392 KE5105 ITE4416
175912 115912 ITE4025 17137 J3972 1TE4393 KE511 1TE4392
1T1C2972 1T122 1TE4091 ITE4091 J4o1 17501 KH5196 2N5196
11C2973 1122 ITE4092 ITE4092 J402 11502 KH5197 2N5197
1TC2974 1120 ITE4093 ITE4093 J403 17503 KH5198 2N5198
1TC2975 1T120 ITE4117 2N4117 J404 11503 KH5199 2N5199
1TC2976 IT120 ITE4118 2N4118 4405 11504 KS5183 ICM7269
11C2977 11120 ITE4119 2N4119 J406 17505 KS$5240B01H ICM72458
1TC2978 17120 1TE4338 2N4338 J4091 ITE4091 KS5240801. ICM7245A
1TC2979 IT120 ITE4339 2N4339 J4092 ITE4092 KS$5240B10H ICM7245D
1ITC3347 iT137 ITE4340 2N4340 J4093 ITE4093 KS5240B12H ICM7245E
1TC3348 IT138 ITE4341 2N4341 J410 17502 K$5240820H ICM7245F
iTC3349 1T139 TE4391 ITE4391 J4a11 17503 KS5240U01E ICM7245U
1TC3350 17137 ITE4392 ITE4392 Jalz2 17503 LDF603 2N4221
ITC3351 17138 ITE4393 1TE4393 J420 175911 LDF604 2N4221
1TC3352 1T139 ITE4416 ITE4416 J4a21 175912 LDF605 2N4221
ITC3800 1T132 ITE4867 2N4867 J4220 J204 LF11201D DG201AK
ITC3802 17132 ITE4868 2N4868 J4221 J202 LF11201D/883 DG201AK/883B
ITC3804 IT130 ITE4869 2N4869 J4222 J203 LF112020 {H202MJE
ITC3806 IT132 J100 2N5458 J4223 J202 LF11202D/883 IH202MJE/883B
1TC3807 iT132 J101 2N4338 J4a224 J202 LF115080 IH6108MJE
11C3808 17132 J102 2N5457 J430 J309(X2) LF11508D/883 {H6108MJE/883B
1TC3809 17132 J103 2N5459 J4302 2N4302 LF11509D IH6208MJE
iTC3810 1T130 105 J105 J4303 2N5459 LF115090/883 IH6208MJE/883B
ITC3811 11130 J105-18 J105 J4304 2N5458 LF13201D DG201BK
1TC4017 17139 J106 J106 Ja3l J310(x2) LF13201N DG201CJ
ITC4018 11139 J106-18 J106 J433 2N5457 LF132020 1H202CJE
ITC4019 IT139 107 J107 J4338 2N5457 LF135080 IH6108CJE
ITC4020 1T139 J107-18 J107 J4339 2N5457 LF13508N IH6108CPE
1TC4021 11139 J108 J105 J4391 ITE4391 LF13509D 1H6208CJE
1TC4022 1T139 J108-18 J105 J4392 ITE4392 LF13509N IH6208CPE

“*CONSULT FACTORY

27




ALTERNATE __INTERSIL . ALTERNATE INTERSIL 1 ALTERNATE INTERSIL ALTERNATE INTERSIL
SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT | SOURCE PRODUCT EQUIVALENT QUIVALENT
LHO042 LHO0042 LTC1044 . ICL7660 MD7003A IT132 MEMB07A 3N172
LH2108 LH2108 LTC1052 ICL7650 MD7003B IT132 MEM814 3N161
LH2308 LH2308 LTC7652 ICL7652 MD7004 IT129 MEM816 3N172
LM105 LM105 M103 3N161 MD7007 1T129 MEM817 3N172
LM108 LM108 M104 3N161 MD7007A IT129 MEM823 MFE823
LM113 ICL8069 M106 3N166 ! MD70078 11129 MEM954 3N188
LM114 1T120 m107 3N189 MD708 IT129 MEM954A 3N188
LM114A 1T120A m108 3N191 MD708A 17129 MEM9548 3N188
LM114AH 1T120A M113 3N161 MD708B 1129 MEM955 3N190
LM114H IT120.. M114 3N161 MD8001 IT120 MEM955A 3N190
LM115 1T120 M116 116 MD8002 1T120 MEM9558 3N190
LM115A IT120A M117 2N4351 MD8003 1T122 MF510 2N4092
LM115AH IT120A M119 3N161 MD918 17122 MF803 2N4338
LM115H IT120 M163 3N163 MD918A 1T122 MF818 2N4858
LM194 IT120A M164 3N164 MD918B 1T122 MFE2000 2N4416
LM305 LM305 M5001 ICM7269 MD982 IT139 MFE2001 2N4416
LM308 LM308 M511 3N172 MD984 IT139 MFE2004 2N4093
LM394 IT120A M511A 3N172 MEF103 2N5457 MFE2005 2N4092
LM4250 LM4250 M517 3N163 MEF104 2N5459 MFE2006 2N4091
LS3069 2N5458 M58434P ICM7038D MEF3069 2N4341 MFE2007 2N4860
LS3070 2N5458 M58435P ICM1115B MEF3070 2N4339 MFE2008 2N4859
LS3071 2N5458 M58436-001P ICM7050G MEF3458 2N4341 MFE2009 2N4859
LS3458 J204 M58437-001P ICM7070L MEF3459 2N4339 MFE2010 2N4859
LS3459 J204 MA7807 IT132 MEF3460 2N4338 MFE2011 2N5433
LS3460 J204 MA7809 17132 MEF3684 2N3684 MFE2012 2N5434
LS3684 2N3684 MAT-01AH 11140 MEF3685 2N3685 MFE2012 2N5433
LS3685 2N3685 MAT-01FH 11140 MEF3686 2N3686 MFE2093 2N4338
LS3686 2N3686 MAT-01GH IT140 MEF3687 2N3687 MFE2094 2N4339
LS3687 2N3687 MAT-O1H IT140 MEF3821 2N3821 MFE2095 2N4340
LS3819 2N5484 MB101 ICM72458 MEF3822 2N3822 MFE2133 2N4860
L$3821 2N5457 MB103 ICM7245E MEF3823 2N3823 MFE2912 2N5433
153822 2N5458 MB105 ICM7245U MEF3954 2N3954 MFE3002 3N170
LS3823 2N5458 MB107 ICM7245D MEF3955 2N3955 MFE3003 3N164
Ls3921 2N3921 MB108 ICM7245E MEF3956 2N3956 MFE3020 3N166
LS3922 2N3922 MB143 ICM7245A MEF3957 2N3957 MFE3021 3N166
LS3966 ITE4416 MB144 ICM7245F MEF3958 2N3958 MFE4007 2N3686
LS3967 ITE4416 MB510 ICM11158 MEF4223 2N4223 MFE4008 2N3686
LS3968 ITE4416 MB511 ICM7050H MEF4224 2N4224 MFE4009 2N3685
LS3969 ITE4416 MB512 ICM7050H MEF4391 ITE4391 MFE4010 2N2608
LS4220 J204 MB513 ICM7050G MEF4392 ITE4392 MFE4011 2N2608
Ls4221 J202 MB521 1TS9068 MEF4393 ITE4393 MFE4012 2N2609
154222 J203 MB522 1TS9068 MEF4416 ITE4A416 MFE823 IT1700
Ls4223 J202 MBS531 ICM7050H MEF4856 2N4856 MHW590 AD590
Ls4224 J202 MB533 ICM7050H MEF4857 2N4857 MJ41 ICM1424C
154338 2N5457 MB541 ICM7052 MEF4858 2N4858 MJ6 ICM7220
LS4339 2N5457 MB542 ICM7052 MEF4859 2N4859 MK10 2N4416
LS4340 2N5457 MB7B ICM7245U MEF4860 2N4860 MM450H MM450H
Ls4341 2N5458 MCC14440 ICM1424C MEF4861 2N4861 MM451H MM451H
LS4391 ITE4391 MCC14483 ICM7210 MEF5103 ITE4416 MM4520 MM452)
LS4392 ITE4392. MD1120 1T122 MEF5104 ITE4416 MM452F MM452F
LS4393 ITE4393 MD1121 IT122 MEF5105 ITE4416 MM455H MM455H
Ls4416 1TE4416 MD1122 11122 MEF5245 ITE4416 MM550H MM550H
LS4856 ITE4091 MD1123 IT139 MEF5246 2N5484 MMS551H MM551H
Ls4857 ITE4092 MD1129 IT129 MEF5247 2N5486 MM5520 MM552)
154858 ITE4093 MD1130 1T139 MEF5248 2N5486 MMS552F MMS552F
LS4859 ITE4091 MD2218 IT129 MEF5284 2N5484 MM555H MM555H
LS4860 ITE4092 MD2218A 17129 MEF5285 2N5485 MMF1 2N5197
LS4861 ITE4093 MD2219 1T129 MEF5286 2N5486 MMF2 2N3921
LS5103 2N5484 MD2219A i1T129 MEF5561 U401 MMF3 2N5198
LS5104 2N5485 MD2369 IT129 MEF5562 U402 MMF4 2N3922
LS5105 2N5486 MD2369A 11129 MEF5563 U403 MMF5 2N5199
LS5245 ITE4416 MD2369B 17122 MEMS511 3N172 MMF6 2N3955A
LS5246 2N5484 MD2904 IT139 MEMS11A 3N172 MMT3823 2N3823
LS5247 2N5486 MD2904A IT139 MEMS511C 3N172 6091 ICM70388
LS5248 . 2N5486 MD2905 1T139 MEM517 3N172 MN6092A ICM7038E
LS5358 J204 MD2905A IT139 MEM517A 3N172 MN6093 ICM7051A
LS5359 J204. MD2974 IT120 MEM5178 3N172 MN6252 ICM7050G
LS5360 J202 MD2975 11120 MEM517C 3N172 MP301 IT124
185361 J202 MD2978 1T120 MEM550 3N189 MP302 IT124
LS5362 J203 MD2979 1T120 MEM550C 3N189 MP303 1T124
155363 J203 MD3008 IT120 MEMS550F 3N189 MP310 2N4045
LS5364 J203 MD3250 IT132 MEMS51 3N190 MP311 2N4045
185391 2N4867A MD3250A IT131 MEM551C 3N189 MP312 2N4044
155392 2N4868A MD3251 1IT132 MEM556 3N172 MP313 IT124
LS5393 2N4869A MD3251A 1T131 MEM556C 3N172 MP318 IT120A
LS5394 2N4869A MD3409 IT129 MEMS6 3N161 MP350 IT132
L$5395 2N4869A MD3410 1T129 MEM560C 3N161 MP351 IT130
LS5396 2N4869A MD3467 IT139 MEMS561 3N163 MP352 IT130
LS5457 2N5457 MD3725 IT129 MEMS61C 3N163 MP358 T130A
LS5458 2N5458 MD3762 1T139 MEM562 2N4351 MP360 IT132
LS5459 2N5459 MD4957 IT132 MEM562C 2N4351 MP361 1T130A
LS5484 2N5484 MDS5000 IT132 MEMS563 2N4351 MP362 IT130A
LS5485 2N5485 . MDS000A 17132 MEMS63C 2N4351 MP3954 2N3954 !
155486 2N5486 MD50008 1T132 MEM711 Mlil6 MP3954A 2N3954A
LS5556 2N3685 MD7000 1T129 MEM712 M1l6 MP3955 2N3955
LS5557 2N3684 MD7001 1T139 MEM712A M116 MP3956 2N3956
LS5558 2N3684 MD7002 IT122 MEM713 3N170 MP3957 2N3957
LS5638 2N5638 - MD7002A 1IT122 MEM806 3N163 MP3958 2N3958
LS5639 2N5639 MD70028 7122 MEMBS806A 3N163 MP5905 2N5905
LS5640 2N5640 7003 1T132 MEM807 3N172 MP5906 2N5906

“*CONSULT FACTORY
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ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL

SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT
MP5907 2N5907 NF4303 2N5459 PF511 2N5114 $G305 LM305

MP5908 2N5908 NF4304 2N5458 PF5301 2N4118A SG308 LM308

MP5909 2N5909 NF4445 2N5432 PF5301-1 2N4117A $G4250 LM4250

MP5911 2N5911 NF4446 2N5433 PF5301-2 2N4118A G7 3. UA733

MP5912 2N5912 NF4447 2N5433 PF5301-3 2N4118A SI7135CPI ICL7135CPI
MP7520JD AD7520JD NF4448 2N5433 PL1091 2N3823 517660 ICL7660
MP7520JN AD7520JN NF500 2N4224 PL1092 2N3823 $17661 ICL7662
MP7520KD AD7520KD NF501 2N4224 PL1093 2N3823 SJM181BCC JM38510/11101BCC
MP7520KN AD7520KN NF506 2N4416 PL1094 2N3823 SJMmi81BIC JM38510/11101BIC
MP75201 D AD7520LD NF5101 2N4867 PM308 LM308 SIM182BCC JM38510/11102BCC
MP7520LN AD7520LN NF5102 2N4867 PN3684 2N3684 SJm182BIC JM38510/111028BIC
MP7520SD AD7520SD NF5103 2N4867 PN3685 2N3685 SIM184BEC JM38510/11103BEC
MP7520TD AD7520TD NF511 2N4860 PN3686 2N3686 SJM185BEC JM38510/11104BEC
MP7520UD AD7520UD NF5163 2N4341 PN3687 2N3687 SJM187BCC JM38510/11105BCC
MP7521JD AD7521JD NF520 2N3684 PN4091 ITE4091 SJM1878BIC JM38510/111058BIC
MP7521JN AD7521JN NF521 2N3685 PN4092 ITE4092 SJM188BCC JM38510/11106BCC
MP7521KD AD7521KD NF522 2N3686 PN4093 ITE4A093 SJM188BIC JM38510/111068BIC
MP7521KN AD7521KN NF523 2N3865 PN4220 J204 SJM190BEC JM38510/11107BEC
MP7521LD AD7521LD NF530 2N4341 PN4221 J202 SJM191BEC JM38510/11108BEC
MP7521LN AD7521LN NF5301 2N4118A PN4222 J203 SL301AT 17129

MP7521SD AD7521SD NF5301-1 2N4117A PN4223 J204 SL301BT IT129

MP7521TD AD7521TD NF5301-2 2N4118A PN4224 J202 SL301CT IT129

MP7521UD AD7521UD NF5301-3 2N4118A PN4342 2N5461 SL301ET 1T129

MP7523JN AD7523JN NF531 2N4339 PN4360 2N5460 SL360C IT129

MP7523KN AD7523KN NF532 2N4341 PN4391 ITE4391 SL362C IT129

MP7523LN AD7523LN NF533 2N4339 PN4392 ITE4392 SM5011 ICM7050G
MP7621AD AD7541AD NF5457 2N5457 PN4416 ITE4416 SM551 ICM1115B
MP7621BD AD7541BD NF5458 2N5458 PN4856 2N4856 SM55308 ICM7070P
MP7621JN AD7541JN NF5459 2N5459 PN4857 2N4857 SU2000 2N4340

MP762) KN AD7541KN NF5484 2N5484 PN4858 2N4858 SU2020 2N3954

MP7621SD AD7541SD NF5485 2N5485 PN4859 2N4859 $U2021 2N3954

MP7621TD AD75417D NF5486 2N5486 PN4860 2N4860 SU2022 2N3954

MP804 2N5520 NF5555 2N5484 PN4861 2N4861 SU2023 2N3954

MP830 2N5520 NF5638 2N5638 PN5033 2N5460 SU2024 2N3954

MP831 2N5521 NF5639 2N5639 PTCI151 2N5484 SU2025 2N3954

MP832 2N5522 NF5640 2N5640 PTC152 2N5485 SU2026 2N3954

MP833 2N5523 NF5653 2N4860 S1424 ICM1424C Su2027 2N3954

MP835 2N3954 NF5654 2N4861 SA2253 IT122 SU2028 2N3954

MP836 2N3955 NF580 2N5432 SA2254 1T122 $U2029 2N5197

MP837 2N3955 NF581 2N5432 SA2255 IT122 SU2029 2N3954

MP838 2N3956 NF582 2N5433 SA2644 IT120 SU2030 2N3955

MP839 2N3957 NF583 2N5434 SA2648 IT120 SU2030 2N3954

MP840 2N5520 NF584 2N5433 SA2710 IT120 $U2031 2N5198

MP841 2N5521 NF585 2N4859 SA2711 1T120 SU2031 2N3954

MP842 2N5523 NF6451 uslio SA2712 IT121 SU2032 2N3954

MPF102 2N5486 NF6452 u3io SA2713 IT121 SU2033 2N3954

MPF103 2N5457 NF6453 u3io SA2714 11122 SU2034 2N3955

MPF104 2N5458 NF6454 uslio SA2715 IT120 SU2034 2N3954

MPF105 2N5459 NKT80111 2N4220 SA2716 IT120 SU2035 2N3955

MPF106 2N5485 NKT80112 2N4220 SA2717 IT121 SU2035 2N3954

MPF107 2N5486 NKT80113 2N3821 SA2718 IT122 SU2074 2N3954

MPF108 2N5486 NKT80211 2N4339 SA2719 1IT120 SU2075 2N3954

MPF109 2N5484 NKT80212 2N4339 SA2720 IT121 SU2076 2N3954

MPF111 2N5458 NKT80213 2N4339 SA2721 IT122 SU2077 2N3955

MPF112 2N5458 NKT80214 2N4339 SA2722 120 SU2077 2N3954

MPF161 2N5398 NKT80215 2N4339 SA2723 iT121 SU2078 2N3955

MPF208 2N3821 NKT80216 2N4339 SA2724 IT122 SU2079 2N3955

MPF209 2N3821 NKT80421 2N4220 SA2726 17122 SU2080 U404

MPF256 ITE4416 NKT80422 2N4220 SA2727 1IT122 SuU2081 U404

MPF4391 ITE4391 NKT80423 2N4220 SA2738 IT120A SU2098 2N5197

MPF4392 ITE4392 NKT80424 2N4220 SA2739 1T120 SU2098A 2N5197

MPF4393 ITE4393 NPC108 2N5484 SCL54301 ICM1424C $SU20988 2N5196

MPF820 J310 NPC211N 2N4338 SCL5478 ICM7269 SU2099 2N5197

MPF970 J175 NPC212N 2N4338 SDF1001 2N5432 SU2099A 2N5197

MPF971 J175 NPC213N 2N4338 SDF1002 2N5433 SU2365 2N3954

MPS5010 1ICLB069 NPC214N 2N4339 SDF1003 2N5434 SU2365A 2N3954

MSM5001 ICM7269 NPC215N 2N4339 SDF500 2N5520 SU2366 2N3955

MSM5011 ICM1424C NPC216N 2N4339 SDF501 2N5520 SU2366A 2N3955

MSM5977 ICM1424C NPD5564 IT550 SDF502 2N5520 2367 2N3955

MTF101 2N5484 NPD5565 1IT550 SDF503 2N5520 SU2367A 2N3955

MTF102 2N5484 NPD5566 IT550 SDF504 2N5520 Su2368 2N3956

MTF103 2N5457 NPD8301 2N3954 SDF505 2N5520 SU2368A 2N3956

MTF104 2N5459 NPD8302 2N3955 SDF506 2N5520 SU2369 2N3957

ND5700 IT120A NPD8303 2N3956 SDF507 2N5520 SU2369A 2N3957

ND5701 IT120A 0713 2N4338 SDF508 2N5520 Su2410 2N5907

ND5702 IT120 P1004 2N5116 SDF509 2N5520 Su2411 2N5908

NDF9401 IT500 P1005 2N5115 SDF510 2N3954 Su2412 2N5909

NDF9402 1T501 P1027 2N5267 SDF512 2N3954 SU2652 U401

NDF9403 11502 P1028 2N5270 SDF513 2N3954 SU2652M U401

NDF9404 IT503 P1029 2N5270 SDF514 2N3954 SU2653 U401

NDF9405 11504 P1069E 2N2609 SDF661 IT122 SU2653M U401

NDF9406 IT500 P1086E 2N5115 SDF662 1T122 SU2654 U401

NDF9407 1T501 P1087E 2N5516 SDF663 IT122 SU2654M U401

NDF9408 1T502 P1117E 2N5640 SES3819 2N5484 SU2655 U402

NDF9409 11503 P1118E 2N5641 SFT601 2N4338 SU2655M U402

NDF3410 11504 P1119E 2N5640 SFT602 2N4338 SU2656 u404

NE590 AD590 PF510 2N5115 SFT603 2N4339 SU2656M U404

NE592 NE592 PF5101 2N4867 SFT604 2N4339 $X3819 2N5484

NF3819 2N5484 PF5102 2N4867 SG105 LM105 $X3820 2N2608

NF4302 2N5457 PF5103 2N4867 SG108 LM108 TC8031P ICM7038A
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ALTERN, INTERSIL ALTERNATE TERSIL ALTERNATE - INTERSIL ALTERNATE INTERSIL

SOURCE PRODUOT EQUIVALENT SOURCE PRODUCT EOUIVAI.ENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT
TC8032P ICM7038F TD710 17122 ul12 2N2608 U285 2N5454
TC8051P ICM7038B TD711 iT122 U113 2N2608 U290 2N5432
TC8052P ICM7038E TD713 7122 ull4 2N2608 u291 2N5434
TC8056PA ICM11158B Tis14 2N4340 u1177 2N4220 U295 2N5432
TC8057P ICM7038D TIS25 2N3954 u1l178 2N3821 U296 2N5434
TD100 11129 TIS26 2N3954 u1179 2N3821 U300 - 2N5114
D101 11129 TIS27 2N3955 u1180 2N4221 U3000 2N4341
D102 IT129 TIS34 2N5486 ul1181 2N4220 3001 2N4339

0200 1T129 Tis41 2N4859 u1182 2N3821 U3002 2N4338
TD201 IT129 TIS42 2N4393 u1277 2N3684 U301 2N5115
TD202 11129 TIS58 2N5484 u1278 2N3685 u3010 2N4341
TD2219 1T129 TIS59 2N5486 u1279 2N3686 u3011 2N4340
1D224 IT122 TIS68 2N3955A u1280 2N3684 u3012 2N4338
TD225 11122 TIS69 2N3955A ul2s1 2N3822 u3o4 U304
TD226 iT122 TIS70 2N3956 U1282 2N4341 U305 U305
1D227 11122 TIS73 ITE4391 u1283 2N4340 U306 U306
D228 IT122 TiIS74 ITE4392 u1284 2N4341 U308 U308
10229 T122 TIS75 ITE4393 ui285 2N4220 U309 U309
TD230 1121 TiS88 2N4416 u1286 2N4341 u3io u3io
TD231 IT121 TIS88A 2N4416 u1287 2N4092 U311 U310
1D232 iT122 TIX$33 2N4392 u1321 2N4860 U312 2N5397
10233 17122 TIXS35 2N4857 u1322 2N3822 u3l4 2N5555
TD234 17122 TIXS36 2N4391 uU1323 2N3822 u3is 2N5397
TD235 IT122 TIXS41 2N4859 U1324 2N3687 u3le U309
TD236 11122 TIXS42 2N5639 U132 2N3686 U317 U310
10237 17122 TIXS59 2N5459 U133 2N2608 U320 2N5433
TD238 IT122 TIXS78 2N4341 u1420 2N3821 U321 2N5434
TD239 IT122 TIXS79 2N4341 ui421 2N3822 U322 2N5433
D240 7121 TL182CL DGM182BA uU1422 2N3822 u32g b
TD241 17121 TL182CN DGM182CJ Ul46 2N2608 U329 hd
TD242 IT120A TL182IL DGM182BA U147 2N2608 U330 e
TD243 IT120A TLI82IN DGM182CJ uli4s 2N2608 U331 b
TD244 1129 TL182ML DGM182AA u149 2N2609 U350 o
TD245 11129 TL185C) 1H5045CJE ules 2N2609 u4o1 401
TD246 11129 TLI85CN 1H5045CPE ul714 2N4340 U402 U402
D247 17129 TL1851) IH5045CJE ul715 2N4340 u403 U403
10248 IT129 TL18SIN IH5045CPE uis2 2N4857 U404 U404

D25 1T120A TL185MJ IH5045MJE 183 2N3824 U405 U405
TD2905 IT139 TL188CL 1H5042CTW U1837E 2N5486 U406 U406
TD400 1T139 TLIBBCN 1H5042CPE (%13 2N5397 U410 2N3955
TD401 1139 TL188IL IH5042CTW U1897€ u1897 U411 2N3956
D402 17139 TL188IN 1H5042CPE U1898E U1898 u412 2N3958
TD500 1T139 TL18BML 1H5042MTW U1899E U1899 u421 2N5908
TD501 IT139 TL191CJ IH5043CJE u197 2N4338 U422 2N5908
TD502 IT139 TLISICN IH5043CPE U198 2N4340 U423 2N5909
TD509 1T132 TLI91L 1H5043CJE 99 2N4341 u424 2N5908
TD510 IT132 TLISLIN {H5043CPE U1994E 2N4416 U425 2N5908
D511 IT132 TLI9IMY IH5043MJE U200 2N4861 U426 2N5909
D512 IT132 TL503 AD503 U201 N4 U430 J309(X2)
TD513 1132 TL592 NE592 U202 2N4859 U431 J310(X2)
10514 1T132 TLC555 ICM7555 U2047E 2N4416 U440 115911
0517 17132 TN4117 N4117 U221 2N4391 uaal 175912
D518 1T132 TN4117A 2N4117A U222 2N4391 UA105 LM105
D519 1IT132 TN4118 N4118 U231 U231 UAL08 LM108
TD520 1T139 TN4118A 2N4118A U232 U232 UA305 LM305
TD521 IT139 411 2N4119 U233 U233 UA308 LM308
TD522 IT139 TN4119A 2N4119A U234 U234 UA733 UA733
TD523 iT139 TN4338 2N4338 u235 U235 Uucl100 2N3684
TD524 1IT139 TN4339 2N4339 u240 2N5432 ucl10 2N3685
TD525 1IT132 TN4340 2N4340 U241 2N5433 UC115 2N4340
TD526 1132 TN4341 2N4341 U242 2N5432 uCli20 2N3686
TD527 iT131 TN5277 2N4341 U243 2N5433 ucC130 2N3687
1D528 IT131 TN5278 2N4341 U244 2N5433 uc155 2N4416
TD5432 2N5432 TP5114 2N5114 u248 2N5902 uc1700 3N163
TD5433 2N5433 TP5115 2N5115 U248A 2N5906 UC1764 3N163
TD5434 2N5434 TP5116 2N5116 249 2N5903 uc20 2N3686
TD550 IT129 TSC426 ICL7667 U249A 2N5907 uc200 2N3824
TD5902 2N5902 TSC7106CJL ICL7106CJL U250 2N5904 uc201 2N3824
TD5902A 2N5902 TSC7106CPL ICL7106CPL U250A 2N5908 C21 2N3687
TD5903 2N5903 TSC7106RCPL ICL7106RCPL 251 2N5905 uc210 2N4416
TD5903A 2N5903 TSC7107CJL ICL7107CJL U251A 2N5909 uCc2130 2N5452
TD5904 2N5904 TSC7107CPL ICL7107CPL U252 115911 uc2132 2N5453
TD5904A 2N5904 TSC7107RCPL . ICL7107RCPL U253 115912 ucz134 2N5454
TD5905 2N5905 TSC7109CPL ICL7109CPL U254 2N4859 uUC2136 2N5454
TD5905A 2N5905 TSC71091JL ICL71091JL U255 2N4860 uCc2138 2N5454
TD5906 2N5906 TSC7109MJL ICL7109MJL U256 2N4861 uc2139 2N3958
TD5906A 2N5906 TSC7116CJL ICL7116CJL u2s7 U257 ucz147 2N3958
TD5907 2N5907 TSC7116CPL ICL7116CPL U257/7T0-71 U257/70-71 uc2148 2N3958
TD5907A 2N5907 TSC7117CJL ICL7117CJL U266 2N4856 uc2149 2N3958
TD5908 2N5908 TSC7117CPL ICL7117CPL U273 2N4118A uc220 2N3822
TD5S908A 2N5908 TSC7126CJL ICL7126CJL U273A 2N4118A uc240 2N4869
TD5909 2N5909 TSC7126RCPL ICL7126RCPL U274 2N4119A uc241 2N4869
TD5909A 2N5909 TSC7135CJH ICL7135CH U274A 2N4119A Uuc250 2N4091
TD5911 115911 TSC7135CPI ICL7135CP1 275 2N4119A uc251 2N4392
TD5911A 1T5911 TSC7650 ICL7650 U275A 2N4119A UC2766 3N166
TD5912 175912 TSC7660 ICL7660 U280 2N5452 uc300 2N2608
TD5912A 115912 TSC9491 ICL8069 U281 2N5453 uc3io 2N2607
TD700 1T122 TT-590 AD590 u282 2N5453 uc320 2N2607
TD701 IT122 ulio 2N2608 u283 2N5453 uc330 2N2607
TD709 17122 ulil 2N2608 u2g4 2N5454 uCc340 2N2607
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ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL
SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT
uc4o 2N2608
uca00 2N5270
uc4o01 2N5116
ucal 2N2608
uc410 2N5268
uc420 2N5267
uc4aso 2N5114
uc451 2N5116
ucs88 2N4416
uc703 2N4220
UC704 2N4220
uc705 2N4224
uczo7 2N4860
ucr714 2N3822
UC714E 2N4341
uc734 2N4416
UC734E 2N44l6
UC751 2N4340
uc752 2N4340
UC753 2N4341 .
UC754 2N4340
UC755 2N4341
Uc756 2N4340
ucs0s 2N5270
ucso? 2N5115
ucsl4 2N5270
ucest 2N2608
ucss3 2N2608
ucas4 2N2608
UCcss5 2N2609
UCN-4111M ICM7038C
UCN-4112M ICM7051A
UCN-4113M ICM70388
UHP-503 AD503
UPD1952P ICM7220MFA
uPD1962C ICM7050G
UPD1963C ICM7050
UPD815C ICM7038E
upD816C ICM70388
UPD820C ICM11158B
UPD&33G ICM7223
uT100 2N5397
uT1ol 2N5397
UXC2910 1IT126
VCRI1ON 2N4869
VCRIIN VNRIIN
VCR12N 2N3958
VCRI13N 2N3958
VCR20N 2N4341
VCR2N VCR2N
VCR3P VCR2P
VCR4N VCR4N
VCRSP VCRSP
VCR6P VCR6P
VCR7N VCR7N
VF28 2N4392
VF811 2N4858
VF815 2N4858
VFW40 1T122
VFW40A 1T120
VR-8069 ICL8069
W245A ITE4416
w2458 ITE4416
W245C ITE4416
W300 2N5398
W300A 2N5397
W3008 2N5397
W300C 2N5397
W300D 2N5398
WG-8038 ICL8038
WK5457 2N5457
WK5458 2N5458
WK5459 2N5459
XR8038 iCL8038
ZDT40 IT129
ZDT41 IT129
D742 11129
2DT44 17129
ZDT45 IT129 !
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Section 1 — Selector Guides






2. DISCRETES .

Switches—Junction FET

INTEIRSIIL

N Channel
'osoN) Ve lass BVgss !borm Ipss tap  Crss  Ciss
PART Q A pPA v pA mA ns pF pF
NUMBER PACKAGE  Max Min Max  Max Min Max Min Max Max Max .Max COMMENTS
2N3824 TO-72 250 80 -100 -50 3 6  High Isolation
2N3970 TO-18 30 -40 -10.0 -250 —40 250 50 150 50 6 25  High Isolation
2N3971 TO-18 60 -20 -50 -250 40 250 25 75 90 6 25  High Isolation
2N3972 TO-18 100 -05 -30 -250 -40 250 5 30 180 6 25  High Isoiation
* 2N4091 TO-18 30 -50 -10.0 -200 —40 200 30 65 5 16 High Isolation
2N4091A TO-18 30 -50 -100 --40 -50 200 30 65 5 16 High Isolation
* 2N4092 TO-18 50 -20 -70 -200 —40 200 15 95 5 16 High Isolation
2N4092A TO-18 50 -20 -70 40 -50 200 15 95 5 16 High Isolation
* 2N4093 TO-18 80 -10 -50 -200 -40 200 8 140 5 16 High Isolation
2N4093A TO-18 80 -10 =50 40 -50 200 8 140 5 16 High Isolation
2N4391 TO-18 30 -40 -100 -100 —40 100 50 150 55 35 14 High Isolation
2N4392 TO-18 60 -20 -50 -100 —40 100 25 75 75 35 14 High Isolation
2N4393 TO-18 100 -05 -30 -100 ~40 100 5 30 100 35 14 High Isolation
* 2N4856 TO-18 25 -40 -100 -250 —40 250 50 34 8 18  High Isolation
* 2N4857 TO-18 40 -20 -60 -250 —40 250 20 100 60 8 18  High isolation
* 2N4858 TO-18 60 -08 -40 -250 -40 250 8 80 120 8 18  High Isolation
* 2N4859 TO-18 25 -40 -100 -250 -30 250 50 34 8 18 High Isolation
* 2N4860 TO-18 40 -20 -6.0 -250 -30 250 20 100 60 8 18  High Isolation
* 2N4861 TO-18 60 -08 -40 -250 -30 250 8 80 120 8 18  High Isolation
2N4978 TO-18 20 -20 -80 -500 -30 500 15 55 8 35 Low rpgion)
2N5432 TO-52 5 -40 -100 -200 -25 200 150 41 15 30 Low TDS(ON)
2N5433 TO-52 7 -30 -90 -200 -25 200 100 41 15 30 Low rpgon)
2N5434 TO-52 10 -10 -40 -200 -25 200 30 41 15 30 Low rpgon)
2N5555 T0-92 150 -100 -~1nA  -25 10nA 15 3/ 12 5  Low Cost
2N5638 TO-92 30 =120 -1nA -30 1nA 50 24 4 10  Low Cost
2N5639 TO-92 60 -80 -1nA -30 1nA 25 44 4 10 Low Cost
2N5640 TO-92 100 -60 -1nA =30 1nA 5 63 4 10  Low Cost
2N5653 TO-92 50 -120 -1nA -30 1nA 40 24 3.5 10 Low Cost
2N5654 TO-92 100 -80 -1nA -30 1nA 15 44 35 10  Low Cost
ITE4091 TO-92 30 -50 =100 -200 -40 200 30 65 5 16 Low Cost
ITE4092 TO-92 50 -20 -70 -200 —40 200 15 95 5 16 Low Cost
ITE4093 TO-92 80 -10 -50 -200 —-40 200 8 140 5 16 Low Cost
ITE4391 TO-92 30 -40 -10.0 -100 —-40 100 50 150 55 35 14 Low Cost
ITE4392 TO-92 60 -20 -50 -100 —40 100 25 75 75 35 14 Low Cost
ITE4393 TO-92 100 -05 -30 -100 —40 100 5 30 100 35 14 Low Cost
J105 TO-92 3 -45 -100 -3nA -25 3nA 500 20 Lowest rpg(on)
J106 TO-92 6 -20 -60 -3nA 25 3nA 200 20 Lowest rpg(on)
Jio7 TO-92 8 -05 -45 -3nA -25 3nA 100 20 Lowest rpgon)
J108 TO-92 8 -30 -10.0 -3nA -25 3nA 80 41 Low Cost
J109 TO-92 12 -20 -6.0 -3nA -25 3nA 40 41 Low Cost
J110 TO-82 18 -05 —-40 -3nA -25 3nA 10 141 Low Cost
J111 TO-92 30 -30 -100 -1nA 35 1nA 20 48 Lowest Cost
J112 TO-92 50 -10 =50 -1nA -35 1nA 5 48 Lowest Cost
J113 TO-92 100 -05 -30 -1nA -35 inA 2 48 Lowest Cost
J114 TO-92 150 -10.0 —1nA -25 1nA 15 26 Low Cost

*Also available as JAN/JANTX & JANTXV
**Most TO-92’s are available lead formed to a TO-18 or TO-5 configuration



2. DISCRETES

Switches—Junction FET

EINMERSIIL

N Channel
soN) Ve less BVgss Iporm Ibss tap  Crss  Ciss

PART Q v pA A pA mA ns pF pF .

NUMBER . PACKAGE  Max Min Max  Max Min Max Min.  Max = Max ° Max Max COMMENTS
P M-

PN4091 TO-92 30 -50 -10.0 -200 —40 200 30 65 5 16 Low Cost
PN4092 TO-92 50 . -20 -70 -200 -40 200 15 95 5 © 16 Low Cost
PN4093 TO-92 80 -10 -50 -200 —40 200 8 140 5 16 Low Cost _
PN5432 TO-92 5 -40 -100 -200 -25 200 150 41 15 ° 30 Lowest 'DS(ON)
PN5433 TO0-92 7 -30 -90 -200 -25 200 100 41 15 30  Lowest rpgon)
PN5434 TO-92 10 -10 -40 -200 -25 200 30 M 15 30  Lowest rpgon)
U200 TO-18 150 -05 -30 -1nA -30 1nA 3 25 8 30 Low Cost
U201 TO-18 75 -15 =50 -1nA -30 1nA 15 75 8 30 Low Cost |,
U202 TO-18 50 -35 -100 -1nA  -30 1nA 30 150 8 30 Low Cost
u1897 TO92 30 -50 -10.0 -400 -—40 200 30 65 5 16 Low Cost
uU1898 TO-92 50 -20 -7.0 -400 -40 200 15 . 95 5 16 Low Cost
U1899 TO-92 80 -10 -50 -400 -40 200 8 ' 140 5 16 Low Cost

*Also available as JAN/JANTX & JANTXV
**Most TO-92's are available lead formed to a TO-18 or TO-5 configuration



B N TERS L

Switches—Junction FET

P Channel
psion) Ve lass BVgss Iporm  lpss tap  Crss Ciss
PART Q \ pA v PA mA ns pF
NUMBER PACKAGE Max Min  Max Max Min Max Min Max Max Max Max COMMENTS
—

2N3382 TO72 300 10 50 15nA 30 —2nA -3 -30 16 typ Low rpsgoN
2N3384 TO-72 180 4.0 50 15nA 30 —2nA -15 -30 16 typ Low rpgon)
2N3386 TO-72 150 4.0 95 15nA 30 —2.5nA -15 -50 16 typ Low 'DS(ON)
2N3993 TO-72 150 4.0 95 1.2nA 25 —1.2nA -10 45 16
2N3994 TO-72 300 1.0 55 1.2nA 25 —1.2nA -2 45 16
2N5018 TO-18 75 120 2nA 30 —-10nA -10 100 10 45 Low 'DS(ON)
2N5019 TO-18 150 70 2nA 30 -1nA -5 215 10 45  Low rpgon)

* 2N5114 TO-18 7% 5.0 10.0 500 30 —-500 -30 -90 37 7 25 Low DS(ON)

* 2N5115 TO-18 100 30 60 500 30 -500 -15 —60 66 7 25 Low IpgoN)

* 2N5116 TO-18 150 1.0 40 500 30 —500 -5 =25 102 7 25 Low DS(ON)
1IT100 TO-18 75 20 45 200 35 —-100 -10 12 35  TTL Compatible
IT101 TO-18 60 4.0 10.0 200 35 —100 -20 12 35  TTL Compatible
J174 TO-92 85 5.0 10.0 1nA 30 -1nA —20 —-100 22 Low Cost
J175 TO-92 125 3.0 6.0 1nA 30 —1nA -7 -60 45 Low Cost
J176 TO-92 250 1.0 4.0 1nA 30 —1nA -2 -25 70 Low Cost
J177 TO-92 300 08 225 1nA 30 —-1nA -15 -20 90 TTL Compatible
PN5114 TO-92 75 5.0 10.0 500 30 -500 -30 -920 37 7 25 Low Cost
PN5115 TO-92 100 3.0 6.0 500 30 -500 -15 -60 68 7 25  Low Cost
PN5116 TO-92 150 1.0 4.0 500 30 -500 -5 =25 102 7 25  Low Cost
U304 TO-18 85 5.0 10.0 500 30 -500 -30 -90 70 7 27  High Off Isolation
U305 TO-18 110 3.0 6.0 500 30 -500 -15 -60 105 7 27 . High Off Isolation
U306 TO-18 175 1.0 4.0 500 30 —500 -5 -25 140 7 27  High Off Isolation

*Also available as JAN/JANTX & JANTXV
**Most TO-92’s are available lead formed to a TO-18 or TO-5 configuration



2. DISCRETES

Switches and Amplifiers —

MOSFET

N-Channel

) L Vas(TH) BVpss lpss lass g9ts  fpsoN) IpoN) pon)

PART ) v . \) pA . pA pmho (o] mA mA. . .

NUMBER PACKAGE  Min = Max Min  Max Max  Min Max  Min  Max COMMENTS

-~ o
2N4351  TO-72 1.0 5.0 25  10nA 10 1000 300 3 High Input Z
3N170 TO72 1.0 20 25  10nA 10 1000 200 10 . High Input Z
3N171 TO-72 15 30 25 10nA 10 1000 200 10 High Input Z
IT1750 TO-72 05 30 25  10nA 10 3000 50 10 Low rps(oN)
M116 TO-72 1.0 5.0 30 10nA 100 100 Diode Protected
M117 TO-72 1.0 50 30 10nA 1 100 High Input Z

P-Channei

Generally used where max. isclation between signal source and logic drive is required: switch “On” resistance varies with signal amplitude.

VGs(TH) BVpss  lpss lass 9is osioN)  Ipon)  Ibow)
PART v v pA pA pmho Q mA mA
NUMBER ° PACKAGE Min Max Min Max Max Min Max Min Max - COMMENTS
T Sy a——
2N4352 TO-72 - =10 -50 -25 —10nA 10 1000 600 -3 High Input Z
3N155 TO-72 -15 -32 -35 —1nA 10 1000 600 -5 ' High Input Z
3N155A TO-72 -1.5 -32 -35 -250 10 1000 300 -5 High Input Z
3N157 TO-72 -15 -32 -35 —-1nA 10 1000 =5 High Input Z
3N157A TO-72 -15 -~ =32 -50 -250 10 1000 ~5 High Input Z
3N161 TO-72 -15 -5.0 —-25 —10nA -100 3500 —40 —120 Diode Protected
3N163 TO-72 -20 -5.0 —40 ~200 -10 2000 250 -5 -30 Highinput Z
3N164 TO-72 -2.0 -5.0 -30 400 10 1000 300 -3 —30  High lnput Z
3N172 TO-72 -2.0 -5.0 -40 —400 —200 250 -5 -30  Diode Protected
3N173 TO-72 -20 -5.0 -30 —10nA —-500 350 -5 —-30 Diode Protected
1T1700 TO-72 . -20 -5.0 —40 200 2000 400 -2 High input Z
IT1701 TO-72 -20 -5.0 —40 200 100 2000 400 -2 Diode Protected
Low Leakage Diodes
iR@ 1V Ir@ 10V, 125°C BVR@ 1uA VE@ 10mA
PART (pA) (nA) V) V) )
NUMBER PACKAGE Typ Max Min Min Max COMMENTS
G N
D100 TO-78 0.1 i 10 30 08 1.1 (Note 1)
D101 TO-71 0.1 10 30 08 1.1 (Note 1)

Note 1. Used to protect the inputs of MOSFETSs such as 3N163, while maintaining input léakage <0.1pA.

*Also available as JAN/JANTX & JANTXV.
**Most TO-92's are available lead formed to a TO-18 or TO-5 configuration.
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B | NTERS L

Amplifiers — Junction FET

N Channel
dis Ipss M3 lgss BVgss Ciss Crss  ©n
PART umho  mA \ PA \ pF  pF nVIVAz
NUMBER PACKAGE Min Min  Max Min Max Max Min Max Max Max COMMENTS
N-Ch I

2N3684 TO-72 2000 25 75 =20 -50 ~100 -50 4 1.2 150 @ 20Hz  Low Noise
2N3685 TO-72 1500 1.0 3.0 -1.0 -35 -100 -50 4 12 150 @ 20Hz Low Noise
2N3686 TO-72 1000 0.4 1.2 -06 -20 -100 -50 4 12 150 @ 20Hz  Low Noise
2N3687 TO-72 500 0.1 0.5 -03 -1.2 -100 -50 4 1.2 150 @ 20Hz Low Noise

* 2N3821 TO-72 1500 0.5 25 -40 -100 -5 6 3 200 @ 10Hz GPA
2N3822 TO-72 3000 20 10.0 -6.0 ~100 -50 6 3 200 @ 10Hz  GPA
2N3823 TO-72 3500 4.0 20.0 -1.0 -75 -500 -30 6 2 25dB @ 100MHz VHF Amp
2N4117 TO-72 70 0.03 0.09 -06 -18 -10 -40 3 15 Low Leakage
2N4117A TO-72 70 003 009 -06 -1.8 -1 -40 3 15 Low Leakage
2N4118 TO-72 80 0.08 0.24 -1.0 -3.0 -10 -40 3 15 Low Leakage
2N4118A TO-72 80 0.06 0.24 -1.0 -30 -1 -40 3 15 Low Leakage
2N4119 TO-72 100 0.2 06 -20 -6.0 -10 -40 3 15 Low Leakage
2N4119A TO-72 100 0.2 0.6 -20 -6.0 -1 -40 3 15 Low Leakage
2N4220 TO-72 1000 0.5 3.0 —-4.0 ~100 -30 6 2 Low Cost
2N4220A TO-72 1000 9.5 3.0 -4.0 -100 -30 6 2 2.5dB @ 100Hz GPA
2N4221 TO-72 2000 20 6.0 -6.0 —-100 -30 6 2 Low Cost
2N4221A TO-72 2000 20 6.0 -6.0 -100 -30 6 2 2.5dB @ 100Hz GPA
2N4222 TO-72 2500 5.0 15.0 -80 ~100 -30 6 2 Low Cost
2N4222A TO-72 2500 5.0 15.0 -80 -100 -30 6 2 25dB @ 100Hz GPA
2N4223 TO-72 3000 30 180 -01 -80 -250 -30 6 2 Low Cost
2N4224 TO-72 2000 2.0 20.0 ~0.1 -0.8 ~150 -30 6 2 Low Cost
2N4338 TO-18 600 0.2 0.6 -0.3 -1.0 ~100 -50 7 3 65 @ 1kHz General Purpose Amp
2N4339 TO-18 800 - 05 1.5 ~-0.6 -1.8 ~100 -50 7 3 65 @ 1kHz Generai Purpose Amp
2N4340 TO-18 1300 1.2 36 -10 =30 -100 -50 7 3 65 @ tkHz ~ General Purpose Amp
2N4341 TO-18 2000 30 9.0 -20 -6.0 -100 -50 7 3 65 @ 1kHz General Purpose Amp
2N4416 TO-72 4500 5.0 15.0 -6.0 -100 -30 4 2 High Gain
2N4867 TO-72 700 0.4 1.2 -0.7 -20 ~250 —-40 25 5 10 @ 1kHz Audio Amp
2N4867A TO-72 700 0.4 1.2 -0.7 -20 ~250 -40 25 5 5 @ 1kHz Low Noise/GPA
2N4868 TO-72 1000 1.0 3.0 -1.0 -30 -250 —-40 25 5 10 @ 1kHz Audio Amp
2N4868A TO-72 1000 1.0 3.0 -1.0 -30 -250 -40 25 5 5 @ 1kHz Low Noise/GPA
2N4869 TO-72 1300 25 75 -1.8 -50 —250 —-40 25 5 10 @ 1kHz Audio Amp
2N4869A TO-72 1300 25 75 -1.8 -50 ~250 -40 25 5 5 @ 1kHz Low Noise/GPA
2N5397 TO-72 6000 10.0 30.0 -1.0 -6.0 -100 -25 5.0 1.2 35dB @ 450MHz VHF Amp
2N5398 TO-72 5500 5.0 400 -10 -6.0 -100 -25 55 13 VHF Amp
2N5457 TO-92 1000 1.0 5.0 -05 -6.0 —~1nA -25 7 3 3dB @ 1kHz  Low Cost/GPA
2N5458 TO-92 1500 20 9.0 -1.0 -7.0 —-1nA -25 7 3 3dB @ 1tkHz  Low Cost/GPA
2N5459 TO-92 2000 4.0 160 -20 -8.0 —1nA -25 7 3 3dB @ 1kHz  Low Cost/GPA
2N5484 TO-92. 3000 1.0 5.0 -03 -0.3 —1nA -25 5 1 120 @ 1kHz Low Cost RF Amp
2N5485 TO-92 3500 4.0 100 -05 -4.0 -1nA -25 5 1 120 @ 1kHz  Low Cost RF Amp
2N5486 TO-92 4000 8.0 200 -20 -6.0 —-1nA -25 5 1 120 @ tkHz ~ Low Cost RF Amp
ITE4416 TO92 4500 5.0 15.0 -6.0 100 -30 4 2 Low Cost RF Amp
J201 TO-92 500 0.2 1.0 -03 -15 -100 —40 4typ. 1typ. 5typ. @ tkHz  GPA/Low Cost
J202 TO-92 1000 0.9 45 -0.8 -4.0 ~100 —40 A4typ. 1typ. 5typ. @ 1kHz  GPA/Low Cost
J203 TO-92 1500 40 20.0 -20 -100 -100 —40 4typ. 1typ. 5typ. @ 1kHz  GPA/Low Cost
J204 TO-92 —-05 —-20 -100 -25 4typ. 1typ. 10typ.@ 1kHz  GPA/Low Cost
J210 TO-92 4000 20 150 -1.0 -30 ~100 —-25 4typ. 1ityp. 10typ. @ tkHz GPA/Low Cost
J211 TO-92 7000 7.0 20.0 -25 —-45 -100 -25 A4typ. 1typ. 10typ. @ 1kHz GPA/Low Cost
J212 TO92 7000 15.0 40.0 —-4.0 -6.0 -100 -25 4typ. 1typ. 10typ. @ 1kHz GPA/Low Cost

*Available as JAN/TX/TXV.
**Most TO-92’s are available lead formed to a TO-18 or TO-5 configuration.
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2. DISCRETES

Amplifiers — Junction FET

INTERSIL

N Channel
Gts lpss Vp lacss BVgss Ciss  Crss en
PART umho =~ mA" \" pA vV  pF pF nV/JHz )
NUMBER PACKAGE Min  Min Max Min Max Max Min Max Max Max COMMENTS
J300 TO-92 4500 40 450 -15 -70 -500 -25 55 17 VHF AMP/Low Cost
J308 TO-92 8000 120 60.0 -1.0 —-6.5 —1nA -25 2.7dB @ 450MHz VHF Amp/Low Cost
J309 TO-92 100000 120 300 -10 -40 -—1nA =25 2.7dB @ 450MHz VHF Amp/Low Cost
J310 TO-92 8000 240 60.0 -20 -65 ~1nA -25 2.7dB @ 450MHz VHF AmpILow Cost
PN4302 TO-92 1000 0.5 5.0 -40 -1nA -30 6 2 2ab 2AJLow Cost
PN4303 TO-92 2000 40 100 -60 —-1nA 30 6 2 2dB @ 1kHz  iPA/Low Cost
PN4304 T0-92 1000~ 05 150 -100 -1nA  -30 6 2 3dB @ 1kHz ~ GPA/Low Cost
PN4338 TO92 600 0.2 06 -03 -10  -100 -50 7 3 1dB @ 1kHz  GPANCR
PN4339 TO-92 ' 800 © 05 1.5 -0.6 -1.8 -100 -50 7. 3 1db @ 1kHz GPA/NNCR
PN4340 TO92 1300 12 36 -10 -30 -100 -50 7 3 idb @ 1kHz ~ GPANCR
PN4341 T0-92 2000 3.0 90 -20 -60 ~ -100 -50 7 3 1db @ 1kHZ ~ GPANCR
PN4416 TO92 4500 50 150 -60  —100 -30 4 2 High Gain/Low Cost
PN5163 T0-92 2000 10 400 -04 -80 -—10nPA -25 20 5 50 @ 1kHz  Low Cost
U308 T0-52 10000 120 600 -10 -60 —150 —25 Ttyp. 40typ. 2.7dB @ 450MHz VHF Amp
U309 TO-52 10000 120 300 -10 -40 -150 -25 Ttyp. 40typ. 2.7dB @ 450MHz VHF Amp
U310 TO-52 10000 240 600 -25 -60 —150 —25 Ttyp. 40typ. 2.7dB @ 450MHz VHF Amp

*Available as JAN/TX/TXV.

**Most TO-92’s are available lead formed to a TO-18 or TO-5 configuration.
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2. DISCRETES

Amplifiers — Junction FET

P-Channe! ‘
Gfs Ipss Vp lass BVgss Ciss Crss €n
PART pmho mA v nA \' pF pF nVIVHzZ
NUMBER PACKAGE Min Min Max Min Max Max Min Max Max Max COMMENTS
2N2606 TO-18 110 0.1 -05 05 40 1nA 30 6 3dB@1kHz VP Min Waiver
2N2607 TO-18 330 -03 -15 1.0 40 3nA 30 10 400@1kHz  Low Noise/GPA
2N2608 TO-18 1000 -09 -45 10 4.0 10nA 30 17 180@1kHz -Low Noise/GPA
2N2609 TO-18 2500 -20 -100 1.0 40 30nA 30 30 180@1kHz Low Noise/GPA
2N2609JAN TO-18 2500 -20 -100 10 40 30nA 30 30 3dB@1kHz Low Noise/GPA
2N3328 TO-72 100 -1.0 6.0 1nA 20 4 400@1kHZ GPA
2N3329 TO-72 1000 -1.0 -30 5.0 10nA 20 20 3db@1kHz GPA
2N3330 TO-72 1500 -20 -6.0 6.0 10nA 20 20 3db@1kHz GPA
2N3331 TO-72 2000 -50 -15.0 8.0 10nA 20 20 4db@1kHz GPA
2N3332 TO-72 1000 -10 -6.0 6.0 10nA 20 20 1db@1kHz GPA
2N5265 TO-72 900 -05 -10 03 15 2nA 60 7 2 115@100Hz Low Noise/GPA
2N5266 TO-72 1000 -08 -16 04 20 2nA 60 7 2 115@100Hz Low Noise/GPA
2N5267 TO-72 1500 -15 =30 1.0 40 2nA 60 7 2 115@100Hz Low Noise/GPA
2N5268 TO-72 2000 -25 -50 10 40 2nA 60 7 2 115@100Hz Low Noise/GPA
2N5269 TO-72 2200 -40 -80 20 6.0 2nA 60 7 2 115@100Hz Low Noise/GPA
2N5270 T0-72 2500 -70 -140 20 6.0 2nA 60 7 2 115@100Hz Low Noise/GPA
2N5460 TO-92 1000 -10 -50 075 6.0 5nA 40 7. 2 115@100Hz Low Noise/Low Cost
2N5461 TO-92 1500 -20 -90 10 75 5nA 40 7 2 115@100Hz Low Noise/Low Cost
2N5462 TO-92 2500 —-40 -16.0 18 9.0 5nA 40 7 2 115@100Hz Low Noise/Low Cost
2N5463 TO-92 1000 -10 -50 075 6.0 5nA 60 7 2 115@100Hz Low Noise/Low Cost
2N5464 TO-92 1500 —-20 . -9.0 1.0 75 5nA 60, 7 2 115 100Hz Low Noise/Low Cost
2N5465 TO-92 2500 -40 -160 1.8 9.0 5nA 60 7 2 115@100Hz Low Noise/Low Cost
J270 TO-92 6000 -20 -150 05 20 0.200 30 32typ 4typ 6typ@1kHZ Low Noise/Low Cost
J271 TO-92 8000 -6.0 - -500 15 45 0.200 30 31typ 4typ 6typ@1kHz Low Noise/Low Cost
PN4342 TO-92 2000 -40 -120 07 5.0 . 10nA 25 20 5 80@100Hz Low Noise/Low Cost
PN4343 TO-92 3000 -100 -300 18 9.0 10nA 25 20 5 80@ 100Hz

*Available as JAN/TX/TXV.
**Most TO-92’s are available lead formed to a TO-18 or TO-5 configuration.
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Differential Amplifiers —
Dual Monolithic N-Channel Junction FETs

Vast2 4AVgs lg BVgss Vp 9is Ipss en
PART mV._ uV/°C  pA \' \' mmho* mA nV/JHz
NUMBER PACKAGE Max Max Max Min  Min Max Min M.ax Min  Max Max COMMENTS
2N3921 TO-71 5 10 250 -50 -30 15 75 1 10.0 2dB @ 1kHz  GP Diff Amp
2N3922 TO-71 5 25 250 -50 -30 - 156 75 1 10.0 2dB @ 1kHz  GP Diff Amp
2N3954 TO-71 5 10 -5 -5 -10 -45 1 3 05 50 160 @ 100Hz General Purpose
2N3954A . TO-71 5 5 -50 -50 -10 -45 1 3 05 5.0 160 @ 100Hz  General Purpose
2N3955 TO-71 - 10 25 -50 -50 -10 -45 1 3 05 5.0 160 @ 100Hz  General Purpose
2N3955A TO-71 5 15 -50 -50 -10 -45 1 3 05 5.0 160 @ 100Hz  General Purpose
2N3956 TO-71 15 50 -50 -50 -10 -45 1 3 05 5.0 160 @ 100Hz  General Purpose
2N3957 TO-71 20 75 -50 -50 -10 -45 1 3 0.5 5.0 160 @ 100Hz  General Purpose
2N3958 TO-71 25 100 -50 =50 -10 -45 1 3 05 5.0 160 @ 100Hz  General Purpose
2N5045 TO-71 5 65 -850 -05 -45 15 6.0 0.5 8.0 200 @ 10Hz  GP Diff Amp
2N5046 TO-71 10 133 -50 -05 -45 15 6.0 .05 8.0 200 @ 10Hz  GP Diff Amp
2N5047 TO-71 15 200 -50 -05 -45 15 6.0 05 8.0 GP Diff Amp
2N5196 TO-71 5 5 -15 -50 -07 -40 0.7 @ 200pA 0.7 7.0 20 @ 1kHz Low Noise, GPA
2N5197 .TO-1 5 10 -15 -50 -07 -40 0.7 @ 200pA 0.7 7.0 20 @ 1kHz Low Noise, GPA
2N5198 TO-71 10 20 -15 -50 -07 -40 0.7 @ 200uA 0.7 70 ' 20 @ 1kHz Low Noise, GPA
2N5199 TO-71 15 40 -16° 50 -07 —40 0.7 @ 200xA 0.7 70 20 @ 1kHz Low Noise, GPA

2N5515 TO-71 5 5 -100 -40 -07 -40 1 4 0.5 75 30 @ 10Hz  GP Diff Amp
2N5516 TO-71 5 10 -100 -40 -07 -40 1 4 05 75 30 @ 10Hz GP Diff Amp
2N5517 TO-71 10 20 -100 -40 -07 -40 1 4 0.5 75 30 @ 10Hz GP Diff Amp
2N5518 TO-71 15 40 -100 -40 -0.7 -40 1 4 0.5 75 30 @ 10Hz  GP Diff Amp
2N5519 TO-71 15 80 -100 -40 -07 -40 1 4 0.5 75 30 @ 10Hz  GP Diff Amp
2N5520 TO-71 5 5 -100 -40 -0.7 -40 1 4 0.5 7.5 15 @ 10Hz Lowest Noise
2N5521 TO-71 5 10 -100 -40 -07 -40 1 4 0.5 75 15 @ 10Hz  Lowest Noise
2N5522 TO-71 10 20 -100 -40 -07 ~40 1 4 0.5 75 15 @ 10Hz Lowest Noise
2N5623 TO-71 15 40 -100 -40 -07 -40 1 4 0.5 75 15 @ 10Hz Lowest Noise
2N5524 - TO-71 15 80 -100 -40 -07  -40 1 4 05 75 15 @ 10Hz  Lowest Noise
2N5545 TO-71 5 10 -50 ~-50 -05 -—45 15 6 0.5 8.0 180 @ 10Hz  GP Diff Amp
2N5546 TO-71 10 20 -50 -50 -05 -45 15 6 0.5 8.0 200 @ 10Hz  GP Diff Amp
2N5547 TO-71 15 40 -50 -50 -05 -45 15 6 05 80 GP Diff Amp
2N5902 TO-78 5 5 -3 -40 -06 -45 007 250 003 050 100 @ 1kHz Low Leakage
2N5903 TO-78 5 10 -3 -40 -06 -45 0.07 250 0.03 0.50 100 @ 1kHz  Low Leakage
2N5904 TO-78 10 20 -3 -40 -06 —-45 007 250 0.03 050 100 @ 1kHz  Low Leakage
2N5905 TO-78 15 40 -3 -40 -06 -45 007 250 003 050 100 @ 1kHz  Low Leakage
2N5906 TO-99 5 5 -1 -40 -06 -—-45 007 025 003 050 100 @ 1kHz  Low Leakage
2N5907 TO-99 5 10 -1 -40 -06 -45 0.07 025 003 050 100 @ 1tkHz  Low Leakage
2N5908 TO-99 10 20 -1 -40 *-06 -45 007 025 003 050 100 @ 1kHz  Low Leakage
2N5909 TO-99 15 40 -1 -40 -06 -45 0.07 025 003 050 100 @ 1kHz . Low Leakage
2N5911 TO-99 10 20 -100 -25 -10 -50 510 @ 5mA 7.0 40.0 20 @ 10kHz  RF Amplifier
2N5912 TO-99 15 40 -100 -25 -10 -50 510 @ 5mA 7.0 40.0 20 @ 10kHz ~ RF Amplifier
2N6483 TO-71 5 5 -100 -50 -07 -40 1 4 0.5 75 10 @ 10Hz Low Noise
2N6484 TO-71 10 10 -100 -50 -07 -40 1 4 0.5 75 10 @ 10Hz  Low Noise
2N6485 TO-71 15 25 -100 -50 -07 -40 1 4 05 75 10 @ 10Hz  Low Noise

1T500 TO-52 5 5 -5 -5 -07 -40 0.7/1.6 @ 200sA 0.7 7.0 35 @ 10Hz Cascode RF Amp
IT501 TO-52 5 10 -5 -50 -07 -40 0.716@200sA 0.7 7.0 35 @ 10Hz  Cascode RF Amp
1T502 TO52 10 20 -5 -50 -07 -40 07/1.6@ 200sA 0.7 7.0 35 @ 10Hz  Cascode RF Amp
1T503 TO-52 15 40 -5 -850 -07 -40 071.6@ 200sA 0.7 7.0 35 @ 10Hz  Cascode RF Amp
1T504 TO-52 25 100 -5 -25 -07 40 0716@ 200,kA 0.7 7.0 35 @ 10Hz  Cascode RF Amp
1T505 TO-52 50 200 -5 -25 -07 -40 0716@ 200,kA 07 7.0 35 @ 10Hz  Cascode RF Amp

‘@lpss



2. DISCRETES

Differential Amplifiers — continued
Dual Monolithic N-Channel Junction FETs

INTEIRSIL

Vesi2 4Vgs la BVgss Vp Ots Ipss en

PART mV  uV/°C  pA \ v mmho* mA nV/J/Hz

NUMBER PACKAGE Max Max Max Min Min Max Min Max Min Max Max COMMENTS
_

IT550 TO-71 50 100 -40 -0.5 -30 75125@ 2mA 50 30.0 50 @ 10Hz  Cascode RF Amp
IT5911 TO-71 10 20 -100 -25 -10 -50 510 @ 5mA 7.0 40.0 20 @ 10kHz ~ RF Amplifier
1T5912 TO-71 15 40 -100 -25 -10 -50 510 @ 5mA 7.0 40.0 20 @ 10kHz ~ RF Amplifier
ITC5911 TO-99 10 20 -100 -25 -10 -50 510 @ 5mA 7.0 40.0 20 @ 10kHz ~ RF Amplifier
ITC5912 TO-99 15 40 -100 -28 -10 -5.0 5/10 @ 5mA 7.0 40.0 20 @ 10kHz RF Amplifier
U231 TO-71 5 10 -50 -50 -05 -45 1 5 05 5.0 80 @ 100Hz  GP Diff Amp
U232 TO-71 10 25 -5 -50 -05 -45 1 5 0.5 5.0 80 @ 100Hz  GP Diff Amp
U233 TO-71 15 50 -50 -50 -05 -45 1 5 0.5 50 80 @ 100Hz  GP Diff Amp
U234 TO-71 20 75 -50 -50 -05 -45 1 5 0.5 5.0 80 @ 100Hz  GP Diff Amp
U235 TO-71 25 100 -50 -50 -05 -45 1 5 05 5.0 80 @ 100Hz  GP Diff Amp
U257 TO-78 100 -25 -10 -50 45 10 5.0 40.0 30 @ 10kHz ~ Low Cost
U426 TO-78 25 40 -05 -40 -04 -30 03 15 .06 18 70 @ 10Hz Low Cost .
U440 TO-71 10 -25 —-10 -6.0 4.5/9 @ 5¢A 6 30 High Gain
U441 TO-71 20 -25 -10 -6.0 45/9 @ 5pA 6 30 High Gain

Dual Monolithic P-Channel MOSFETs (Enhancement)

Ves(TH) BVpps lpss lass gts  Ipon) psoN)  Vas 12

PART \' Vv pA pA wmho mA Q mV

NUMBER PACKAGE Min Max Min/Max Max Max Min Min Max Max Max (aMMENTS
-

3N165 TO-99 -2 -5 --40 -200 -10 1500 -50 -30 300 100  Low Leakage

3N166 TO-99 -2 -5 —-40 —200 -10 1500 -50 -30 300 Low Leakage

3N188 70-99 -2 -5 —40 -200 -200 1500 -50 30 300 100  Diode Protected

3N189 TO-99 -2 -5 —-40 -200 -200 1500 50 -30 300 Diode. Protected

3N190 TO-99 -2 -5 —-40 -200 -10 1500 -50 -30 300 100 High Input 2

3N191 TO-99 -2 -5 —40 -200  -10 1500 -50 -30 300 High Input Z
"@lpss



2. DISCRETES

Differential Amplifiers —
Dual NPN Bipolar Transistors

EINTERSIL

: Ig12 :
Vee12 AVBe hpe (Note1) BVceo IcBo  NF fy - Cobo
PART - mV uwVI°C  (Note 1) nA \' nA dB “MHz @ I¢ pF
NUMBER PACKAGE  Max Max - Min - Max Min Max Max © Min Max ‘COMMENTS
2N2453 TO-78 3 10 80 30 5 7 typ. Audio Amp
2N2453A TO-78 3 5 80 60 5 4 typ. Audio Amp
2N2920 TO-78 3 10 150 60 2 3 typ. 60 @ 0.5mA 6 High Gain, Low Noise
2N2920A TO-78 15 5 150 60 2 3 typ. 60 @ 0.5mA 6 High Gain, Low Noise
2N4044 TO-78 3 3 200 5 60 0.1 2 200 @ 1TmA 0.8 Low Capacitance
2N4045 TO-78 5 10 80 25 45 0.1 3 150 @ 1TmA 0.8 Low Capacitance
2N4100 TC-78 5 5 150 10 55 0.1 3 150 @ 1mA 0.8 Low Capacitance
2N4878 TO-71 3 3 200 5 60 0.1 2 typ. 200 @ 1TmA 08 Low Capacitance
2N4879 TO-71 5 -5 150 10 55 0.1 3 typ. 150 @ 1mA 0.8 Low Capacitance
2N4880 TO-71 5 10 80 25 45 0.1 3 typ. 150 @ 1mA 0.8 Low Capacitance
IT120 TO-78 2 5 200 5 45 1.0 . 2typ. 150 @ 1mA 2 Low Cost, Low Vpg '
TO-71
IT120A TO-78 1 3 200 25 45 1.0 2 typ. 150 @ 1mA 2 Low Cost, Low Vpg
TO-71
1m121 TO-78 3 10 80 25 45 1.0 2 typ. 180 @ 1mA 2 Low Cost
TO-71
1T122 TO-78 5 20 80 25 45 1.0 2 typ. 180 @ 1mA 2 Low Cost
TO-71
1T124 TO-78 5 15 1500 0.6A 2 0.1 3 100 @ 1000A 0.8 . Super g for
Log Amps
1T126 TO-78 1 3 150 25 . 60 0.1 1 typ. 250 @ 10mA 3 Low Vog
TO-71
. Imar. .TO-78 2 5 150 5 60 0.1 1typ. 250 @ 10mA 3  Low Vps
’ TO71 . ‘ )
IT128 TO-78 3 10 100 10 55 0.1 - 1typ. - 250 @ 10mA 3 Low Vos
TO-71 _
IT129 TO-78 10 20 70 20 45 0.1 1typ. " 250 @ 10mA 3 Low Vpg
TO-71 : :
LM114 7TOTM 20 10 250 10 45 0.050 Low Vpg
LM114A TO-71 05 2 500 2 45 0.010 Low Vps
LM114AH TO-78 0.5 2 500 2 45 0.010 Low Vpg
LM1148 TO-71 1.0 5 250 10 45 0.050 Low Vog
LM114BH TO-78 1.0 5 250 10 45 0.050 Low Vpg
LM114H TO-78 20 10 250 10 45 0.050 Low Vos
NOTE:
1.1c = 10uA
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Differential Amplifiers —
Dual PNP Bipolar Transistors

Ig1:2
) Vee12 AVge  hpg  (Note 1) BVceo IcBo  NF ft Cobo
PART mV uVI°C  (Note 1) nA \ nA dB MHz @ Ic pF
MAGE Max Max Min Max Min Max Max Min Max COMMENTS

2N3810 TO-78 3 10 100 -60 10 3 typ. 100 @ 1TmA 4 Low Vpg

2N3810A TO-78 1.5 5 100 -60 10 3typ. 100 @ 1mA 4 Low Vpg

2N3811 TO-78 3 10 225 -60 10 3 typ. 100 @ TmA 4 Low Vpg

2N3811A TO-78 15 5 225 —60 10 3 typ. 100 @ TmA 4 Low VOS

2N5117 TO-78 3 3 100 10 —45 0.1 4typ. 100 @ 0.5mA 0.8 Low Vpg

2N5118 TO-78 5 5 100 15 —45 0.1 4typ. 100 @ 0.5mA 0.8 Low Cost

2N5119 TO-78 5 10 50 40 —45 0.1 4typ. 100 @ 0.5mA 0.8 Low Cost

1T130 TO-78 2 5 200 5 —45 1.0 2typ. 150 @ 1mA 2 Low Vpg
TO-71

IT130A TO-78 1 3 200 25 —45 1.0 2 typ. 150 @ 1TmA 2 Low Vog
TO-71

IT131 TO-78 3 10 80 25 —45 1.0 2 typ. 150 @ TmA 2 Low Cost
TO-71

1T132 TO-78 5 20 80 25 —45 1.0 2 typ. 150 @ 1mA 2 Low Cost
TO-71

IT136 TO-78 1 3 150 25 -60 0.1 2typ. 250 @ 10mA 4 Low Vog
TO-71

1T137 TO-78 2 5 150 5 —60 0.1 2typ. 250 @ 10mA 4 Low Vpg
TO-71

1T138 TO-78 3 10 100 10 -55 0.1 2typ. 250 @ 10mA 4 Low Vog
TO-71

1T139 TO-78 5 20 70 20 —45 0.1 2typ. 250 @ 10mA 4 Low Vog
TO-71 :

Note:
1. 1c=10uA, Vo =5V



3. ANALOG SWITCH & MULTIPLEXERS
General Purpose Analog Switch Selector Guide

SWITCH PARAMETERS .
] ANALOG
) . VOLTAGE .
SWITCH -SPECIAL . SWITCH Rpsion) IpoFR ‘toN " tofF RANGE
FAMILY FEATURES: TYPE (QMax) (nA Max) (ns Max) (ns Max) (VsuppLy = £ 15V)
DG118-125 Inverting/non-inver- PMOS 600 4 300 1000 _
ing logic inputs : 600 4 300 1000
DG126-54 SPST/IDPST 10 10 1000 2500
DG139-164 SPDT/DPDT switch 15 10 1000 2500
capability, low Rps(on) N-JFET 30 1 600 1600 ' —
TTL compatible 50 1 600 1600
: 80 1 600 1600
Mature, industry- 10 10 300 250 ~75to +15
DG180-191 standard switch, N-JFET 30 1 150 130 -75t0 +15
low RDS(ON) 75 1 250 130 —-10to +15
DGM181-191 | Monolithic replace- CMOS 50 20 250 200 -15t0 +15
ment for DG180 family 75 0.5 450 250 -15t0 +15
DG200/201 | Industry-standard CMOS 70/80 20 1000 500 —15to +15
1H5200/5201 | low cost - 70/80 005 700 250 -15t0 +15
- bent e Low leakage, CMOS 175 50 1000 500 —-15to +15
o bat2 | inverting logic inputs
100 0.5 200 200 Oto +20
1H5025-38 Low cost, low leakage. PJFET 150 05 200 200 Oto +20
O.C. TTL compatible 100 05 200 200 Oto +20
' 150 0.5 200 200 0to +2C
IH5040-53 Low quiescent current CMOS 35 1.0 250 150 -15t0 +15
Low Rpsion) } 75 1.0 500 250 -15to +15
1H5140-45 High speed, low CMOS 50 0.05 100- 75 -15t0 +14
, power, low leakage 200 125
1H5148:51 . | Low Rpg(ony high CMOS 25 0.05 250 200- -14to +14
speed, low power 500 250
IH6201/ TTL level translator/low N-JFET 30-50 0.05 456 —
IH401/A charge injection switch

*New Product
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General Purpose Analog Switch Selector Guide. (Continued)

SWITCH CONFIGURATION
DUAL TRIPLE | QUAD | FIVE DUAL . DUAL
SPST SPST SPST SPST | SPST SPDT SPDT DPST DPST DPDT 4PST
DG118 | DG123
DG125
DG141 DG146 DG140 DG145
DG151 DG161 DG153 DG163
DG133 DG144 DG129 DG139
DG152 DG162 DG154 DG164
DG134 DG143 DG126 DG142
DG180 DG186 DG189 DG183
DG181 DG187 DG190 DG184
DG182 DG188 DG191 DG 185
DGM187| DGM190 DGM184
DGM182 DGM188| DGM191 DGM185
DG200 DG201
1H5200 1H5201
DG211
DG212
IH5037 | 1H5033 1H5029 1H5025
1H5038 1H5034 1H5030 1H5026
IH5035 IH5031 1H5027
1H5036 1H5032 1H5028
1H5048 1H5052 IH5051 1H5049
1H5040 1H5041 1H5053 1H5042 1H5043 1H5044 1H5045 IH5046 || 1H5047
1H5140 | 1H5141 1H5142 1H5143 1H5144 IH5145 ‘
1H5148 IH5150 IH5151 1H5149
1H401
IH401A

1-13



3. ANALOG SWITCH & MULTIPLEXERS INMEIRSIL
Special Purpose Analog Switch
ANALOG SWITCH CONFIGURATION
: VOLTAGE
SWITCH SPECIAL SWITCH | 'DS©ON) | IporR ton torF RANGE DUAL | TRIPLE | QUAD
FAMILY FEATURES TYPE (2 Max) (n& Max) | (ns Max)j(ns Max) | (VsyppLy = *15V) | SPST |SPST |SPST SPST
. 100 0.2 500 500 -0.2to +0.2 IH5021| 1H5017 | IH5013 ‘| IH5009:
1H5009-24 Lowest cost; virtual P-JFET 150 02 500 500 -0.2to +0.2 IH5022| IH5018'| IH5014 | IH5010
. ground switch 100 0.2 500 500 -02to +0.2 IH5023( IH5019 | 1H5015 | 1H5011
150 0.2 500 500 -0.2to +0.2 IH5024) IH5020 | 1H5016 | IH5012
1H5341/52* Video Switch, off- CMOSs 75 1.0 300 150 -15to +15 1H5341 *|H5352
isolation 60 dB (10 MHz)
* New Product
Multiplexers
ANALOG CONFIGURATION
SWITCH VOLTAGE
FAMILY | SPECIAL FEATURES | 'DS(ON) | Iporr) | ton toFF RANGE 8-CHANNEL | 4-CHANNEL | 16-CHANNEL | 8-CHANNEL
- | (@ Max) (nk Max) | (ns Max)|(ns Max) | VgyppLy = SINGLE- DIFFER- SINGLE- DIFFER-
(=15V) ENDED ENTIAL ENDED ENITAL
Industry standard —-25t0+25
IH5108 | pinouts, fault 900 1.0 1500 1000 (Input) IH5108 IH5208
protection up to - .
+25V input, 1000 1.0 1500 1000 -25t0 +25 *IH5116 *IH5216
low leakage, (Input)
low input current
Industrial standard
IH6108 | pinouts, low leakage, | 300 1.0 1500 1000 —14to +14 |[IH6108 1H6208
low Rps(on) break | 600 1.0 1500 1000 —14to +14 IH6116 IH6216
before make switching
Drivers for JFET Switches
OUTPUT SWING LOGIC POWER
NUMBER OF POSITIVE NEGATIVE ton torr IINL IiNH INPUT CONSUM-
TYPE CHANNELS (V Max) (V Max) (ns Max) (ns Max) (»A Max) (kA Max) LEVEL (mwW)
D123 6 VsuppLY -19.7 250 400-800 1.0 1.0 TTUDTL 20
D125 6 VsupPLY —-19.7 250 400-800 700 1.0 TTL 50
D129 4 VsuppLY -19.3 250 1000 200 0.25 TTUDTL 55
1H6201 2 +14.0 —-14.0 200 300 1.0 1.0 TTL 350

1-14
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4. AMPLIFIERS %6 ‘
NG
Operational Amplifiers: Low Power
lQUIESCENT TEMPERATURE
TYPE DESCRIPTION (Per Channel) | VsyppLy Vos Igias GBW | COMPEN. RANGE
A Typ) (VMax) | (mVMax) | nAMax) | MHz) | SATION (°c)
ICL7611 CMOS, Selectable Ig 10 +9 2,5,15 005 | 004s INT 0to,+70
§ ICL7612 CMOS, Extended CMVR 10 +9 2,5,15 0.05 0.044 INT -551t0 +125
B |icL7e1s CMOS, Input Protected 10 +9 2,5,15 0.05 0.044 INT
£ licLsoatm | Bipolar, Selectable Ia 30 +18 3 2 027 INT -5510 +125
ICL8021C | Bipolar, Selectable Iq 30 | =18 6 30 0.27 INT 0to +70
g ICL8022M | Dual 8021M 30 +18 3 20 027 INT —-55t0 +125
3 [lcLeo22c | Dual8o21C 30 +18 6 30 0.27 INT 0to +70
§ ICL7631 CMOS, Selectable Ig 10 +9 5,10, 20 0.05 0.044 INT E 010,+70
3 |icL7eaz CMOS, Selectable Ig 10 +9 5, 10, 20 0.05 0044 | NONE -55t0 +125
& |icLso2aM | Triple 8021M 30 +18 3 20 0.27 INT -55t0 +125
¥ licLso2sc | Triple 8021C 30 +18 6 - 30 0.27 INT Oto +70
é’ ICL7642 CMOS, Fixed Ig 10 +9 5,10, 20 0.05 0.044 INT 0to +70
3 -5510 +125
3 )
Operational Amplifiers: General Purpose
SLEW TEMPERATURE
TYPE DESCRIPTION Vos’ Igias RATE GBW COMPEN- | VgyppLy RANGE
(mV Max) | (PA Max) (Vips) (MH2) SATION | (V Max) (°C)
LM108 Bipolar, Super-Beta .20 2000 — 1.0 EXT +20 -55to +125
g LM308 Bipolar, Super-Beta 75 7000 —_ 1.0 EXT +18 0to +70
3 [icLren CMOS, Selectable Ig 2,5,15 50 16 14 INT *9 to +70
_% ;—55to +125
-9 QicLsoorm JFET Input Op-Amp 20 20 6 1.0 INT +18 -55t0 +125
ICLB007C - JFET Input Op-Amp 50 50 6 1.0 INT - +18 0to +70
LH2108 Bipolar, Super-Beta 20 2000 — 1.0 EXT *20 -55t0 +125
» LH2308 Bipolar, Super-Beta 75 7000 — 1.0 EXT +18 Oto +70
2 JicLre21 CMOS, Fixed Ig 2,5,15 50 0.16 0.48 INT +9 i Oto +70
8 -55t0 +125
ICL8043M JFET Input Op-Amp 20 20 6 1.0 INT +18 -5510 +125
1CL8043C JFET Input Op-Amp 50 50 6 1.0 INT +18 0to +70
& |rcLresn CMOS, Selectable Ig 5, 10, 20 50 16 14 INT +9 i 0to +70
€ : -55to +125
B |icL7e41 CMOS, Fixed Iq 5,10, 20 50 16 14 INT +9 0to +70
<
> , -55to +125
o
Operational Amplifiers: High Output Current
TEMPRATURE
TYPE DESCRIPTION lour Vour VsuppLY Vos Iias AyoL RANGE
(A Min) V Min) (VMax) | (mVMax) | (nAMax) | (dB Typ) (°C)
ICH8510M | Hybrid Amplifier 1.0 +26 +32 30 250 100 -5510 +125
ICH85101 Hybrid Amplitier 1.0 +26 +32 6.0 250 100 -25t0 +85
53 ICHB8515M Hybrid Amplifier 15 +12 *18 3.0 250 100 -55to +125
o | IcHes151 Hybrid Amplifier 1.25 212 +18 6.0 50 100 —25t0 +85
g ICHB520M | Hybrid Amplifier 20 +26 £32 30 250 100 -551t0 +125
ICH8502! Hybrid Amplifier 20 +26 +32 6.0 500 100 -2510 +85
ICHB530M | Hybrid Amplifier 27 +25 32 30 250 100 -55t0 +125
ICH8530! Hybrid Amplifier 27 +25 +32 6.0 500 100 -25t0 +85

1-15
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Operational Amplifiers: Low/Ultra-low Inptjt Offset Voltage

. AVos/AT AVos/at TEMPERATURE
TYPE DESCRIPTION Vos wvI°c) (nVimonth) Igias GBW VsuppLY RANGE
1V Max) (Max) Typ) (pA Max) (MH2) (V Max) (°C)
ICL7650C | CMOS, Chopper- x5 +0.05 100 10 20 +9 Oto +70
ICL7650! stabilized +5 +0.05 100 - 10 20 +9 -25t0 +85 o
@ ICL7650M CMQS, Chopper- +5 +0.05 100 10 20 +9 -55to +125
2 stabilized .o .
P- ICL7652C | Low-noise 7650C +5 +0.05 100 30 20 +9 Oto +70
ﬂ ICL76521 Low-noise 76501 +5 +0.05 100 30 20 +9 —25to +85
LM108A Bipolar, Super-Beta 500 50 - 2000 1.0 +20 -55to +125
LM308A Bipolar, Super-Beta 500 5.0 —_ 7000 1.0 +18 Oto +70
g LH2108A | Bipolar, Super-Beta 500 50 - 2000 1.0 +20 -5510 +125
= LH2308A | Bipolar, Super-Beta 500 50 —_ 7000 10 +20 Oto +70
Operational Amplifiers: Low Input Bias Current
TEMPERATURE
TYPE DESCRIPTION Iias los Vos . GBW COMPEN- | VgyppLy | RANGE
o (PA Max) | (pA Typ) (mV Max) (MH2) SATION (V Max) | (°C)
ICL7611 CMOS, Selectable Ig 50 05 2,515 ' 14 INT ’ +9
ICL7612 CMOS, Extended CMVR | 50 05 2,5,15 1.4 INT +9 Oto +70
L ICL7613 CMOS, Input Protected 50 05 2,515 14 INT +9 &
-] ICL7614 CMOS, Fixed Ig 50 0.5 2,515 0.48 EXT +9 -55to +125
% ICL7615 CMOS, Input Protected 50 0.5 2,5,15 0.48 EXT +9
© | 1cL8oo7M JFET Input Op-Amp 20 05 20 1.0 INT - +18 -551t0 +125
E ICLBOO7AM | JFET Input, Low Bias 40 0.2 30 1.0 INT +18 -55t0 +125
ICL8007C JFET Input Op-Amp 50 0.5 50 1.0 INT +18 0to +70]
" ICLBOO7AC JFET Input, Low Bias 40 0.2 30 10 INT +18 O0to +70
ICH8500 PMOS Input 0.1 — 50 07 INT +18 -25to +85
ICH8500A PMOS Input, Low Bias 001 —_ 50 0.7 INT *18 -25to +85
: ICL7621 CMOS, Fixed Iq 50 0.5 2,515 0.48 INT +9 } Oto +70
gv ICL7622 | CMOS, Offset Null Pins | 50 0.5 2,5,15 0.48 INT +9 -55to +1256
g i ICL8043M JFET Input Op-Amp 20 0.5 20 . 1.0 INT +18 -55to +125
' ICLB043C JFET Input Op-Amp 50 05 50 1.0 INT +18 0 to +70
]
‘% ICL7631 CMOS, Selectable Ig 50 05 5, 10, 20 14 INT +9 } 0t +70
ﬁ ICL7632 CMOS, Selectable Ig 50 0.5 5,10, 20 14 NONE +9 -55to +125
g | ICL7641 CMOS, Fixed Ig 50 0.5 5,10, 20 14 INT +9 } 0 to&+70
g, ICL7642 CMOS, Fixed Ig 50 0.5 5, 10, 20 0.044 - INT "] %9 -55to +125
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Commutating Auto-Zero (CAZ) Instrumentation Amplifiers

SIGNAL

AVos/AT AVos/at TEMPERATURE
TYPE DESCRIPTION Vos ®vI°C) (nVimonth) | Igias BANDWIDTH| AyoL RANGE
@V Max) | (Max) (Typ) (PA Max) |(Hz Max) (dB Typ) | (°C)
ICL7605C CMOS, Compensated 50 0.2 40 1500 10 105 Oto +70
ICL7605! CMOS, Compensated 50 0.2 40 1500 10 105 -25to +85
ICL7605M | CMOS, Compensated 5.0 0.2 40 1500 10 105 -55to +125
ICL7606C CMOS, Uncompensated | 5.0 0.2 40 1500 10 105 Oto +70
ICL7606! CMOS, Uncompensated | 5.0 0.2 40 1500 10 105 -25to +85
ICL7606M | CMOS, Uncompensated | 5.0 0.2 40 1500 10 105 -55to0 +125
Log/Antileg Amplifiers
ABSOLUTE AVout/AT DYNAMIC QUTPUT TEMPERATURd
TYPE DESCRIPTION ERROR Vos (mvI°C) RANGE SWING VsuppLy |RANGE
(mV Max) (mV Max) | (Typ) (dB) (V Typ) (V Max) |(°C)
T S N A S . T R S S PN
ICLB048BC Logarithmic Amplifier, 30 i) 08 120 +14 +18 0to +70
1CLB048CC 1V/Decade Output 60 50 08 120 +14 +18 0to +70
ICLB049BC | ' Antilog Amplifier 10 25 0.38 60 +14 +18 Oto +70
ICL8049CC 1V/Decade Input 25 50 0.55 60 +14 +18 0to +70
Power Transistor Drive Amplifiers
SUPPLY TEMPERATURE
TYPE DESCRIPTION lout Vout Vos AvoL CURRENT | Vgyppry | RANGE
(mA Min) | (V Min) (mV Max) N (mA Max) | (V Max) (°C)
ICLB063M éipolar Monolithic +50/-25 | =27V 50 6 6 +35 -55to +125
ICL8083C Driver Amplifier +40/-20 | 27V 75 6 7 +35 Oto +70
Video Amplifiers
SIGNAL TEMPERATURE
TYPE DESCRIPTION Ay BANDWIDTH | Voo Ipias o VsuppLY RANGE
vy (MH2) (V Max) (A Max) | (:V RMS) | (V Max) (°C)
-
NE592 Bipolar, Programmable | 100/400 90/40 0.75 30 12 +8 0to +70
SE592 gain amplifier 100/400 90/40 0.7 20 12 +8 -55to +125
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5. SPECIAL

LOG FUNCTIONS

Power Supply Circuits (CMOS)

EINTERSIL

) TEMPERATURE
TYPE FUNCTION DESCRIPTION RANGE (°C)
ICL7660 | Voltage Converter | The ICL7660 performs supply voltage conversion from positive to negative. Input Oto +70
L range is + 1.5V to +10V resulting in complementary output voltages of —1.5V to —10V. -55to +125
JCL.7662*| Voltage Convertef This device is similar to the ICL7660 in its operation, except the input voltage range 0to +70
; | extends from +4.5V to +20.0V. -55to +125
-ICL7663 Positive Voltage The ICL7663 is a low-power, high-efficiency device (Ig = 4xA max) that accepts an input Oto +70
Regulator of 1 to 10V, and provides an adjustable output of 1 to 10V at up to 40mA load. .
ICL7664 Negative Voitage The ICL7664 is similar in operation to the ICL7663, except that it accepts an input of —1 0to +70
Regulator to —10V and provides an adjustable output of —1to —10V at up to —40mA load.
{CL7673* | Automatic Battery- | The ICL7673 automatically switches between a main power supply (eg. +5V) and a 0to +70
Backup Switch battery backup supply, when the main supply is removed. Load current is 0 to 38mA. —-25to +85
*New Product
|
Sample and Hold Circuits
: | : | Acauisimion | cHARGE DRIFT TEMPERATURE
TYPE - DESCRIPTION Vinpur | TIME INJECTION Vos RATE VsuppLy | RANGE
o } (V-Max) | (us) ERROR (mV) (mV) (mVisec) (V Max) (°C)
p E—
IH5110 General purpose +75 6 5 40 5 +16V
IH5111 Sample/Hold Circuit, +10.5 6 5 40 5 +16V -25to +85
IH5112 TTL Compatible +75 6 5 10 5 +16V &
1H5113 Hold Input +10.0 6 5 10 5 +16V -55to0 +125
1H5114 +75 6 5 5 5 +16V
1H5115 +10.0 6 5 5 5 +16V
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Temperature Transducers

TEMPERATURE
TYPE DESCRIPTION ACCURACY VsuppLy RANGE
‘ (C) ) (°C)
AD590! The AD590 is a 2-wire, +10 4to 30 -55to +150
ADS590J current-output +5.0 410 30 —55to +150
ADS90K temperature transducer. +25 4t0 30 -55to +150
AD590L Output current +1.0 4t0 30 -55to +150
AD590M varies linearly at 1xA/°K. +05 4 to 30 -55to +150
Voltage References and Detectors
TEMPERATURE
TYPE FUNCTION DESCRIPTION RANGE (°C)
ICL7665 Programmabie Contains two individually programmable voltage comparators, and requires only
Micropower 3uA supply current. Intended for battery operated systems that require Oto +70
Voltage Detector low or high voltage warnings etc. Open drain outputs for interfacing.
ICL8069 Low Voltage A 1.20V temperature compensated bandgap voltage reference. 0to +70
Reference It achieves excellent stability and low noise at currents as low as 50uA. —-55t0 +125
ICL8211 Programmable The ICL8211 is a micropower voltage detector. It contains a 1.15V reference, a Oto +70
Voltage Detector comparator, a hysteresis output and a non-inverting main-output. —55 to +125
ICL8212 Programmable The ICL8212 is similar in operation to the ICL8211 except that its main output 0to +70
Voltage Detector is inverting as opposed to non-inverting. —-55to +125
Miscellaneous Circuits
TEMPERATURE
TYPE FUNCTION DESCRIPTION RANGE (°C)
ICM7206 | CMOS Touch The ICM7206 is a 2-of-8 sine wave DTMF generator for use in telephone dialing systems. —40to +85
Tone* Encoder Requires a 3.58 MHz crystal & will work with 3 x 4 or 4 x 4 keypads. ’
ICL7667 Dual Power The ICL7667 is a TTL-compatible high-speed CMOS driver designed to provide high Oto +70
MOSFET Driver output current (1.5A) and voltage (up to +15V) for driving the gates of power MOSFETs. -55to +125
ICL8013 | 4-Quadrant The ICLB013 is a bipolar 4-quadrant multiplier. The output is proportional to the Oto +70
Analog Multiplier product of two input voltages. An internal op-amp is included for level shifting. -55to+125
ICL8038 | Precision Waveform | The ICL8038 is a bipolar function generator and is capable of producing high accuracy 0to +70
Generator sine, square and triangular waveforms. Frequency range is 0.001 Hz to 300 kHz. -5510 +125

*New Product
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6. DATA ACQUISITION : I]

Integrating Analog-to-Digital Converters with Display Drivers (CMOS)

ACCURACY INPUT STABILITY SUPPLY TEMP
TYPE SPECIAL DISPLAY CONVER- | VOLTAGE | NON LIN- | ROLLOVER | ZERO INPUT | Vgyppry/ RANGE
FEATURES TYPE SIONS/SEC | RANGES | EARITY ERROR DRIFT IsuppLY (°C)
LCD, 7-
ICL7106 | Low Cost Segment 0.1to15 |0to +0.2V| +1Count | +1 Count 1uVvI°C +9V (Typ) Oto +70
Direct Drive 0to 2.0V 1.8 mA (Max)
LED, 7-
ICL7107 |Low Cost Segment 01to15 |Oto £0.2v | +1Count | +1 Count 1uv/°C +5V (Typ) Oto +70
Common Anode 0to 2.0V 1.8 mA (Max)
LCD, 7-
-JicL7116 | Display Hold Segment 01t015 |0to x02V| +1Count | +1Count | 1uV/I°C +9V (Typ) 0to +70
Input Direct Drive Oto +2.0V 1.8 mA (Max)
LED, 7-
ICL7117- | Display Hold Segment 0.1to15 |Oto £0.2V| +1 Count | +1-Count 1uV/I°C +5V (Typ) 0to +70
Input Common Anode 0to £2.0V 1.8 mA (Max
: LCD, 7- .
£ ]ICL7126 | Low Power Segment 0.1to4 |Oto +0.2V| =1 Count | +1Count 1uVI°C +9V (Typ) Oto +70
Operation Direct Drive 0to x2.0V 100 A (Max)
4 - Improved ‘7126, | LCD 7-
ICL7136 | Low Power Segment 01tc4 |0to +02V | +1Count | +1 Count 1uvI°C +9V (Typ) Oto +70
Operation Direct Drive 0to 2.0V 100 xA (Max)
Improved ‘7107, | LED 7-
Low Power Segment 01to4 |[Oto 02V ]| =1Count | =1 Count 1uV/°C +5V (Typ) Oto +70
Operation Common Anode 0to £2.0V 200 pA max
Range, Display- | LCD, 7-
Hold & Decimal | Segment 2 0to 0.2V | +1Count | 0.5 Count +0.5uVi°C +9V (Typ) Oto +70
Point Inputs Triplexed 0to +2.0V (typ) (typ) 1.4 mA (Max)
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Integrating Analog-to-Digital Converters (CMOS)

DIGITAL CONVER- INPUT STABILITY SUPPLY TEMP
TYPE SPECIAL OUTPUT SIONS PER | VOLTAGE NON ROLLOVER| ZERO INPUT | VsgypprLy RANGE
FEATURES FORMAT SECOND RANGES |UNEARITY | ERROR DRIFT IsuppLY (°C)
-
g Under & over Multiplexed
‘f_’ ICL7135 |range outputs, |BCD with 01to75 (Oto +0.2V | +1Count| =1 Count 2pVI°C *5V (Typ) 0to +70
z polarity output | strobes 0to +20V 3.0 mA (Max)
. uP-Compatible, |8/4 Bits, Oto +70
ICL7109 | runthold input, | Separate 30(Max) |Oto +4.0V | +1Count| =1 Count 1uVI°C +5V (Typ) | —25t0+85
UART Handshake| Enables 0to +3.5V 1.5 mA (Max) [~ 55 to +125
r uP-Compatible, |8/4 Bits, +5V and
2 ICL710412| 2-Chip Set, Low | Separate 48.8 (Max) *10V +1LSB +1LSB 5uVI°C +15V (Typ) Oto +70
v 11CL8052 | Input Leakage |Enables 1.0 mA (Max)
pP-Compatible, |8/4 Bits, +5V and
ICL710412] 2-Chip Set, Low | Separate 48.8 (Max) +10V +1LSB +1LSB 5uVI°C +15V (Typ) 0to +70
ICL8068 | Input Noise Enables 1.0 mA (Max)
‘uP-Compatible, ‘| 8/4 Bits, +5V and
ICL7104-14 | 2-Chip Set, Low | Separate 12.2 (Max) +10V +1LSB +1LSB 2uVI°C +15V (Typ) Oto +70
'E ICLB052 | Input Leakage | Enables - 1.0 mA (Max)
2 uP-Compatible, | 8/4 Bits, +5V and
ICL7104-14 | 2-Chip Set, Low | Separate 12.2 (Max) +10V +1LSB +1LSB 2uVI°C +15V (Typ) 0to +70
ICL8068 | Input Noise Enables 1.0 mA (Max)
pP-Compatible, | 8/8 Bits, +5V and
ICL.7104-16] 2-Chip Set, Low | Separate 3 (Max) +10V +1LSB +1LSB 2uVI°C +15V (Typ) 0to +70
E ICL8052 | Input Leakage | Enables - 1.0 mA (Max)
@ - | up-Compatible, | 8/8 Bits, +5V and
ICL7104-16| 2-Chip Set, Low | Separate 3 (Max) 10V +1LSB +1LsB 2uVI°C +15V (Typ) Oto +70
ICLB068 | Input Noise Enables 1.0 mA (Max)
Successive Approximation Analog-to-Digital Converters (CMOS)
DIGITAL INPUT GAIN SUPPLY TEMP
TYPE SPECIAL OUTPUT  |CONVERSION| VOLTAGE | OVERALL| TOTAL TEMP. | VsuppLy/ RANGE
" FEATURES FORMAT SPEED (us) | RANGE |ACCURACY| 'ERROR COEFF. | IsyppLy (°C)
pP-Compatible, 8-Bit . 0to +70
ADCO0802 | Differential Binary 114 0to +5.0V —_ + LSB —_ +5V (Typ) | —-40to +85
Inputs (Max) (Unadjusted) 25mA(Max) | —~55 to +125]
™ uP-Compatible, 8-Bit . 0to +70
@ ADC0803 | Differential Binary 114 Oto +5.0V - + %2 LSB — +5V (Typ) | —-40to +85
hd Inputs (Max) (Adjusted) 25mA(Max) | ~55 to +125
uP-Compatible, 8-Bit 0to +70
ADCO0804 | Differential Binary 114 0to +5.0V —_ +14SB — +5V (Typ) | —40to +85
Inputs (Max) (Unadjusted) 25mA (Max) | —55 to + 125
- wP-Compatible, 8/6 Bits 0.01% (J)
@ [ ICL7115- | High Speed Ag Byte 40 Oto +5.0V|0.006%(K)| +1LSB 4 ppm/°C| +5V (Typ) 0to +70
TIK Converter Enable (Max) 0to —5.0V 5 mA (Typ)
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6. DATA ACQUISITION ["Nj [

Digital-to-Analog Converters (CMOS)

RSIIL

DIGITAL SETTLING | OUTPUT STABILITY SUPPLY TEMP
TYPE SPECIAL INPUT TIME VOLTAGE NON LIN- GAIN GAIN VsuppLY RANGE
FEATURES FORMAT o CURRENT EARITY ERROR LINERITY ISuPPLY (°C)
0.05% FS) :
= uP-Compatible, |Binary/ +VRer A 1 0.2% (J,A,S) 0to +70
3 AD7523 Low Power Offset 200 ns 10KQ 0.1% (K,B,T) |1.5% (Max) | 10 ppm/°C | +15V (Typ) | —25to +85
Multiplying DAC |Binary (Max) (Max) 0.05% (L,C,U) 2 ppm/°C | 100A (Max) | —~55to +125
uP-Compatible, |Binary/ +Vrer A | 0.2% (J,A/S) Oto +70
. |AD7520 18,9, 10 Bit Lin. [Offset 500 ns 10KQ 0.1% (K,B,T) | 0.3% (Typ) | 10 ppm/°C | +15V.(Typ) | ~25to +85
; Multiplying DAC |Binary Typ) (Max) 0.05% (L,C,U) 2ppm/°C | 2mA (Max) | -55to +125
| Same as ‘7520 | Binary/ +Vrer A | 0.2% (J,AS) 0to +70
| AD7530 But no leakage |Offset 500 ns 10KQ 0.1% (K,B,T) | 0.3% (Typ) | 10.ppm/°C | +15V (Typ) | ~25to +85
ffeed thru specs |Binary (Typ) (Max) 0.05% (L,C,U) 2ppm/°C | 2 mA (Max) | ~55to +125
: wP-Compatible, |Binary/ +VRer A | 0.2% (JAS) Oto +70
AD7533 Lowest Cost Offset 600 ns 10KQ 0.1% (K,B,T) | 1.4% (Max) | 10 ppm/°C | +15V (Typ) | ~25to +85
10-bit DAC Binary Typ) (Max) 0.05% (L,C,U) 2ppm/°C | 2mA (Max) | —55to +125
uP-Compatible, |Binary/ +*Vrer A | 02% (J,A,S) Oto +70
AD7521  |8,9, 10 Bit Lin. |Offset 500 ns 10KQ 0.1% (K,B,T) | 0.3% (Typ) | 10 ppm/°C | +15V (Typ) | —25to +85
Multiplying DAC | Binary Typ) (Max) 0.05% (L,C,U) 2ppm/°C | 2 mA (Max) | ~55to +125
; Same as ‘7521 | Binary/ +Vrer A | 0.2% WJ,A,S) Oto +70
| AD7531 But no leakage | Offset 500 ns 10KQ 0.1% (K,B,T) | 0.3% (Typ) | 10 ppm/°C | +15V (Typ) | ~25to +85
Heed thru specs | Binary Typ) (Max) 0.05% (L,C,V) 2ppm/°C | 2 mA (Max) | ~55to +125
uP-Compatible, | Binary/ +VRer A | 0.02% (J,A,S) 0to +70
AD7541 High perform- | Offset 1us 10KQ 0.01% (K,B,T) | 0.3% (Max) - [ +15V (Typ) | -25to +85
ance DAC Binary (Max) (Max) 0.01% (L,C,U) ‘2ppm/°C | 2mA (Max) | —-55to +125
: wP-Compatible, | Binary/ +Vrer A | 0.1% (J,AS) |' 0.02% (J) ' Oto +70
@i AD7134 Low power 2's 3us 7KQ 0.006% (K,.B,T) | 0.012% (K) | 5 ppm/°C +5V (Typ) ~25to +85
Multiplying DAC | Complement (Max) (Max) 0003% (LLC,U) | 0.006% (L) | 1ppm/°C |0.5 mA (Max)| —55to +125
Quad Current Switches For D/A Conversion (Singles or Matched Pairs)
ABSOLUTE ERROR TEMPERATURE
TYPE DESCRIPTION ERROR TEMPCO. VsuppLY IsuppLY RANGE
(% Max) (PPM/°C Max) (V Max) (mA Max) (°C)
ICL8018A | High precision current +0.01 *5 +20° 10 Oto +70
ICLBO19A | switches for use in +0.10 +25 +25 +20 -55to0 +125
ICLB020A |summing D/A converters +1.00 +50 +20 10
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Timer/Counters With Display Drivers

DISPLAY FUNCTIONS
UNIT UNIVERSAL
LED LCD| VF COUNT COUNTERS
5 =
EE - °
HHBE g HEAE ]
FAE IR £ e = &|3 s
HAE H ARHREREHEEN H
= = & £ o e
£ § z z &(_|5|e|x|e - & =
HHIE HRERAHEHEEAH E
B ARRHE Eggiié"‘gi‘gmuﬁ
NUMBER HHEIHHEHEHEEBERSEREEHAEH EXNE
OF E|E| 2(cl8ls|8|8 HEHHAABEHEHEHH 2| SPEED |'&| TYPICAL APPLICATIONS
DIGITS TYPE ofo| a |z]o|S |o|EF|d]|a|x |F |ZE|a]|a|jo|S|a|Oo]|d|(MHz) |&i| AND COMMENTS
ICM7217 [ [ ) L] o0 o000 2 industrial control: preset/predetermin-
ing counters, sequencers, on/off delay
ICM7217A d hd hd - bl bl hdhad bd B timers, batch counters. Presets and
ICM7217B ° Y eolole olole|e] 2 loads compare register from
— thumbwheel switches
o ICM7217C [ [ ] [ 2L AL ] ejoje(®]| 2
o»
- ICM7227 [ ] L) L AL BT J o000 2 Microprocessor compatible interface.
ole Industrial control: preset/predetermin-
ICM7227A e o b b b hd IS ing counters, sequencers, on/off delay
ICM72278 e Y olele ololole] 2 timers, batch counters. Presets and
= loads compare register from a
ICM7227C [ ] ) ® oleoje| 000 O 2 microprocessor
ICM7224 [ ] [ 2 J » [ ] o0 15 ®| 10 uA operating current. Can be
cascaded for more digits
ICM7224A [ ] [ ] [ ] [ ] e 15 .
=S ICM7225 ol L] o000 15 ®| Has brightness adjustment, 10 xA cur-
(23] rent with display blanked, cascadable
=71 ICM7225A e |o eojeo(o/e 15
ICM7236 [ J ole L LK 2 O 15 @®| Up to 30V output drive for Vacuum
Fluorescent
ICM7236A [ ] ® LI K JE ] 15
1~ 2% Event timer/counter, hour meter. 14
o 5| ICM7249 o o0 [ ] ® programmable modes. Selectable
- input filtering
=] - 4 tunctions: start/stopireset, split,
gw ICM7215 L e o ° Ldhd taylor, time out. 1/100’s seconds and
low battery
%,, ICM7208 [ ] oo (W eojlo[0 @ 25 Use with ICM7207/A for a 7-digit
= frequency counter
ICM7216A b bl nd hd hd b nd h 10 Universal frequency counter with
ICM7216B ° ‘lele| |o|o/oje| @@ |@ 10 display drivers. 4 internal gate times,
auto decimal point, leading zero
g | IcM7216C ° oo o oo |0 10 blanking, overflow indication. Display
Che \CM7216D ° olel o olel |o 10 || off hold, and reset inputs.
ICM7226A e oo [o/ojeo/00j0j0j0 0@ 10 |®| Same as ICM7216 plus period and
time interval averaging, BCD outputs,
1CM72268 d oo |0 bt bl b 10 4P PIA compatible.

@ These counters will measure frequency when used with the ICM7207 (0.01 and 0.1 second timebase) or the ICM7207A (0.1 and 1.0 second
timebase)
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7. TIMERICOUNTER CIRCUITS ‘ B IINTERSIIL

Timers/Counters Without Display Drivers

SPECIAL ‘
TYPE FEATURES DESCRIPTION
wox

ICM7555 Low power CMOS equivalent of industry standard 555 timer—only 80uA supply current. ICM7555 does not have
the large supply current transients of the bipolar 555 and does not require the large bypassing capacitors
needed by the 555. Low leakage threshold and mgger inputs allow use of higher impedance RC timing com-
ponents for extra long time delays.

ICM7556 An ICM7556 is a dual ICM7555, a CMOS, low power equivalent of the Bipolar 5§56 Timer.

ICM7240 | Binary 0-225 | Programmable CMOS counter/timer. Uses on-board RC oscillator or an external clock. The count is programmed
ICM7250 | BCD 099 | by wire-AND connection of the outputs. Excellem for ON/OFF delay timers, + N counters, and long period
ICM7260 | Time 0-59 delays.

ICM7242 | Fixed 128/255 | RC oscillator + 8-bit counter, similar to ICM7240 but with fixed 256 count. Used for extremely long time delays.
Cascadable.

Oscillator/Divider Selector Guide

SUPPLY | TYPICAL PULSE

OUTPUT VOLTAG CURRENT WIDTH CRYSTAL

FREQUENCY ) wA) FREQUENCY OTHER OUTPUTS/COMMENTS
ICM7213 1 Pulse/Min 24 100 125,1000 | 4.19 MHz 1 Pulse/Sec, 2048, 1024, 34.133, 16 Hz
ICM7207A 0.5 Hz 455 260 1000, 5.24288 MHz 5 Hz, 1600 Hz (Note 1)

. 0.391 ;

ICM7213 1Hz 24 100 7.8 4.19 MHz 1 Pulse/Min, 2048, 1024, 34.133, 16 Hz
ICM7207A 5Hz 455 260 100, 0.391 | 5.24288 MHz 0.5, 1600 Hz
ICM7207 5 Hz 455 260 100, 0.312 | 6.5536 MHz 50 Hz, 1280 Hz
ICM7213 16 Hz 24 100 Sq. Wave | 4.19 MHz 1 Pulse/Min, 2048, 1024, 34.133, 1 Hz
ICM7207 50 Hz 455" 260 20, 0.312 6.5536 MHz 5 Hz, 1280 Hz
ICM7213 1000 Hz 24 100 Sq. Wave | 4.096 MHz 2000, 2000 Pulses/Min )
ICM7213 1024 Hz 24 100 Sq. Wave | 4.19 MHz 1 Pulse/Min, 2048, 34.133, 16, 1 Hz
ICM7207A 1280 Hz 455 260 Sq. Wave | 5.24288 MHz 05,5 Hz
ICM7207 1600 Hz 455 260 Sq. Wave | 6.5536 Mhz 5, 50 Hz
ICM7213 2048 Hz 24 100 Sq. Wave | 4.19 MHz 1 Pulse/Min, 1024, 34.133, 16, 1 Hz
ICM7209 © 250 kHz- 4555 11,000 Sq. Wave | 1-10 MHz (Note 2)

10 MHZ

Notes:

1. Oscillator/controller for frequency counter.
2. Two buffered outputs—Crystal Frequency and + 8 output. Drives up to 5 TTL loads.
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CHARACTERS DISPLAY FEATURES AND
OR DIGITS TYPE FONT INTERFACE COMMENTS
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EEEEH EEER B H AR S
55 |5|s(s|s)glS|E(S|1S|2 5B (2BI5]z1=] 2
TYPE xlx e ixle(efas|aj2i2]I>§T|O|EF|c@®|B| O
ICM7211 4 ® L4 o 1000 § Drives Conventiona! LCD Displays. inciudes RC
ICM7211A 4 e o Jo 1000 | Oscillator, Divider Chain, Latches, Interface and LCD
ICM7211M 4 e ® ® 200§ Drivers. Evaluation Kit Available
ICM7211AM 4 ° ® L] 200
ICM7212 4 ® Ld L4 1000 ¥ Drives Common Anode LED Displays. 28 Current
:83;;:;:; : : o ° L] - ;ggo Controlled Outputs. Includes Latches, interface and
ICM7212AM 2 o o ry 530 Brightness Control. Evaluation Kit Available.
iCM7218A 818 ® elo ©| 550 3 Decode Formats Drives UP to 64 Independent LED's.
ICM7218B 8i8 ° efe ®| 1550 | includes 8x8 Memory, Multiplexed LED Drivers,
ICM7218C 818 L] el (] 500 Decoders, Interface and control. Applications Include
TCM7218D 8[8 D ole ° 500 1 Bar Graphs '
ICM7218E 88 ° ole ® 500 -
{CM7231A 8116 3 [ ] ® 500 8 Digits, 16 Annunciators on COM 3, Hexadecimal
ICM7231B 8] 16 3 ® ® 500 8 Digits, 16 Annunciators on COM 3, Code B
iCM7231C 8] 16 3 ® [} 500 8 Digits, 16 Annunicators on COM 1+ 3, Code B
ICM7232A 10} 20 3 ° ®!350 10 Digits, 20 Annunciators on COM 3, Hexadecimal
ICM7232B 10] 20 3 ® ®|350 10 Digits, 20 Annunciators on COM 3, Code B
ICM7232C 10{ 20 3 [} @350 10 Digits, 20 Annunciators on COM 1+ 3, Code B
ICM7233A 4 3 o] (o 500 4 Alphanumeric Characters. Evaluation Kit Available
ICM72338 4 3 of |® 500 4 Alphanumeric Characters. Full-Width Numbers
ICM7234A 5 3 ) ®{350 5 Alphanumeric Characters. Half-Width Numbers
ICM7234B 5 3 @) @{350 5 Alphanumeric Characters. Full-Width Numbers
ICM7235 4 eole ® 1000 § Drives 30 Volit Vacuum Fluorescent Displays Directly.
ICM7235A 4 ® o e 1000 | Includes Latch/Decoder uP Interface or 4-Bit input.
ICM7235M 4 30 ® 200 Hexadecimal or Code B Format Available.
ICM7235AM 4 ] (] ) 200
ICM7243A 8 ® of |o 250 8 Alphanumeric Characters + Decimal Pt. can be Daisy
ICM7243B 8 ® el |o 250 Chained or Cascaded. Evaluation Kit Available.
iCM7280* 14 78 ° a00 | 1x80 Ch. Dot Matrix LCD Controller and Row Driver.
10 Use with ICM7281.
(Cli7aps 1 tao ® o [o] | la00 | 2x40 ch. Dot Matrix LCD Gontrotier and Row Driver.
. g Use with ICM7281.
i’CM7281 i — - Column Driver for use with ICM7280 or ICM7283.

*New Product



Microcontrollers, Microperipherals, Memory

9. MICROCONTROLLERS, MICROPERIPHERALS, MEMORY I]u&

Microcontrollers
BASIC . INTERNAL TEMPERATURE
PART fe - MEMORY PACKAGE - RANGE
NUMBER DESCRIPTION MHz " (°C)
ROM RAM
* —
IMBOC48* 8048/80C48 Family Compatible 6 1Kx8 | 64x8 PL, JL
IMBOCA49* | 2X tite memory of IM80C48 6 | 2Kx8 |128x8| PLJL 0—+70
IMBOC35" Same as IM80C48 without ROM 6 None | 64x8 PL, JL -40 — +85
IMBOC3g* Same as IM80C49 without ROM 6 None |128x8 PL, JL
Microprocessor Peripherals — see also Display Drivers, Counters, A/D, and D/A Converters.
fc
(MHz) TEMPERATURE
TYPE DESCRIPTION Max PACKAGE RANGE (°C)
. . -
ICM7170* uP-Compatible Real-Time Clock, Binary Time 4.19 PG, JG -40 — +85
Format, Micropower Standby Operation (2uA @ 2.8V)
IM6402 CMOS Industry Standard Compatible UART 1.0 PL ~40 — +85
IM6402-1 High-Speed Version of iIM6402 2.0 PL, JL
IM6402A 10V Operating Version of IM6402 - 4.0 PL, UL -55 — +125
IM6403 Like Corresponding IM6402 2.46 PL -40 — +85
IM6403-1 Device but with On-board Crystal . 3.58 PL, JL
IM6403A Oscillator and Baud Rate Generator - 6.0 PL, JL -85 — +125
: . 0— +70
iM82C43* CMOS /O Expander for 80C48/49 Microcomputers PG, JG
. —40 — +85
1M4702/12 Baud Rate Generator 3.58 PE, JE -40 — +85
CMOS EPROMs
ORGANIZATION/ | MAX ACCESS Vee Icc MAX (mA) Icc MAX (A) ' TEMPERATURE
TYPE TIME (ns) \) OPERATING STANDBY PACKAGE RANGE (°C) -
1024 x 4
IM66531 550 5 6 140 JG —40 — +85
IM6653M 600 5 6 140 JG -55 — +125
IM6653-11 450 5 6 140 JG -40 — +85
IMB653AI 300 10 12 140 JG -40 -+ 85
IM6653AM 350 10 12 140 JG -55— +125
512x 8
1M66541 550 5 6 140 JG ~40 — +85
IM6654M 600 5 6 140 JG -55 — +125
IM6654-11 450 5 6 140 JG —-40 — +85
IMB654AI 300 10 12 140 JG -40 — +85
IM6654AM 350 10 12 140 JG -55— +125

*New Product
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2N2607-2N2609

2 N aooa o ESIINMEIRSIIL
P-Channel JFET

General Purpose Amplifier

APPLICATIONS CHIP TOPOGRAPHY
® Low-Level Choppers 5510  (for2n2e07.8)
® Data Switches . o@

N
&
3
(=]
~
1
N
&
N
o
o
©
N
F 4
N
[+]
[=]
©
[
>
=

e Commutators _'4(% FULLR
PIN CONFIGURATION o T

013

TO-18 0025 \‘“_J

x 0025 -
0035 .0035 o]

050 | NOTE: SUBSTRATE
"IS GATE

r-—-.O‘I:l——q

5503
o 0035 . ooas (107 2609, 2609 JAN)
| 0025 " 0025

D gc s l 5 0035 0035
PCO0O1 1! 015 . |~ 0025~ " ".0025

-
NOTE: SUBSTRATE
fe—016—] 1S GATE

CT005811
ORDERING INFORMATION* ABSOLUTE MAXIMUM RATINGS
TO-18 WAFER DICE (TA = 25°C unless otherwise noted)
: Gate-Source VORAGe ..........eccevvveivveeeeienrienaannns 30V
2N2607 2N2607/W 2N2607/D
Gate-Drain Voltage ...............icceeeiiniins ... 30V
2N2608 2N2608/W  |2N2608/D Gate CUITENL ...e.unieeniieiiiiieeeriie e e e e eaniaeee 50mA
2N2609 2N2609/W 2N2609/D Storage Temperature Range...... .—65°C to +200°C
Operating Temperature Range ......... -55°C to +175°C
2N2609JAN — — Lead Temperature (Soldering, 10sec) +300°C
. ] ] ] - Power Dissipation ....................oeeeenee ....300mwW
When ordering wafer/dice refer to Section 10, page 10-1. Derate above 25°C.........ccccveeeveeeennn... 2mwW/°C
ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise noted)
2N2607 2N2608 2N2609
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN | MAX | MIN | MAX | MIN | MAX
‘ Vgs =30V, Vps =0 3 ] 10 30 nA
lGssR Gate Reverse Current Vas =5V, Vps =0, Ta = 150°C 3 10 30 A
BVass Gate-Drain Breakdown Voltage 1 =1pA, Vpg=0 30 30 30 Vv
Vp Gate-Source Pinch-Off Voitage Vps = -5V, Ip= -1uA 1 4 1 4 1 4 %
Ibss \':,’(’)‘;‘t‘:gg“"e“‘ at Zero Gate- Vps = -5V, Vgs =0 -030| -150| -090| -450]| -2 | -10 | mA
grs Small-Signal Common-Source Vps = -5V, Vgs =0, f= tkHz 330 1000 2500 us
Common-Source Input Vps = -5V, Vgg =1V, f=1MHz
Ciss Capacitance P (NDoSte 1) as 10 17 30 pF
o Vps = -5V, Rg = 10M ‘ 3
NF Noise Figure (Note 1) :lssﬂ(—H(; Ra = MG 3 3 dB

NOTE 1: For design reference only, not 100% tested.
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Note: All typical values have been guaranteed by characterization and are not tested. -



2N3684-2N3687

2N3684-2N3687
N-Channel JFET |

Low Noise Ampl|f|er

FEATURES

® Low Noise

~ ® High Input Impedance

® Low Capacitance

EINEIRSIL,

APPLICATIONS

¢ Low Level Choppers
® Data Switches

o Multiplexers

® Low Noise Amplifiers

PIN CONFIGURATION

TO-72

ORDERING INFORMATION*

CHIP TOPOGRAPHY

5010
D2)

//—-—88—:% FULLR
|4
4

0025

: x 0025 4 oy {

.0035

NOTE: SUBSTRATE
IS GATE

p— 013 —>{

CT00032)

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted)

TO-72 WAFER DICE
5N3684 | ON3684/W | 2N3684/D Gate-Source or Gate-Drain Voltage
- Gate CUITeNt ........ceviniiiiiiii e
2N3685 | 2N3685/W | 2N3685/D Storage Temperature Range..... -65°C to +200°C
2N3686 2N3686/W | 2N3686/D Operating Temperatu’l’eh Range - -55°C to +175°C
Lead Temperature (Soldering, 10sec) ............ .. +300°C
2N3687 | 2N3687/W | 2N3687/D Power Dissipation .................cooeeniiniii, 300mW
*When ordering wafer/dice refer to Section 10, page 10-1. Derate above 25°C..........ccccvivivnininnns 2.0mW/°C
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
. ! 2N3684 2N3685 2N3686 2N3687
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX
BVgss Gate to Source Breakdown Voltage | Vps =0, Ig = 1.0uA -50 -50 -50 -50
Vp Pinch-Off Voltage Vps =20V, Ip=0.001pA -20| -50| -10| -35| -06| -20}| -03 | -1.2 v
lgss Total Gate Leakage Current Vgs = =30V, Vps =0 -0.1 -0.1 -0.1 -0.1 nA
TA = 150°C -0.5 -0.5 -0.5 -05 kA
" Ipss Saturation Current, Drain-to-Source Vgs =0, Vps =20V 25 75 1.0 3.0 0.4 1.2 0.1 0.5 mA
1Yyl Forward Tfénsadmittance Vs = 20V, Vgg =0 2000 | 3000 | 1500 | 2500 | 1000 | 2000 | 500 | 1500 us
Gos Common Source Output f=1kHz 50 25 10 5 us
Conductance
Ciss Common Source Input 4.0 4.0 4.0 4.0 pF
Capacitance Vps = 20V, Vgs =0 .
Crss Common Source Short Circuit f=1MHz (Note 1) 1.2 1.2 1.2 1.2 pF
Reverse Transfer Capacitance
DS(on) On Resistance Vps =0, Vgs=0 600 800 1200 2400 [ ohms
NF Noise Figure (Note 1) f=100Hz, Rg = 10MQ2 0.5 0.5 0.5 0.5 dB
NBW = 6Hz, Vpg = 10V, i
Vgs =0V \

NOTE 1: For design reference only, not 100% tested.
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N
Dual Matched PNP [L 2
agu o
General Purpose Amplifier - S
- N
PIN CONFIGURATION CHIP TOPOGRAPHY 5
4501 @
TO-78 =
S~
>
P 033 ——tnt
| —ewren 5« 005
023 Q TYP 2 PLACES
J R B [~—sas %x.%g%%
EMITTERJ “—COLLECTOR TYP 2 PLACES
BASE 0035, 0034
e B c 0045 " ~0044
E C TYP 2 PLACES
' B PC000311 CT000411
ORDERING INFORMATION* ABSOLUTE MAXIMUM RATINGS
TO-78 WAFER DICE (Ta = 25°C unless otherwise noted)
’ Emitter-Base Voltage (Note 1)...........ccceevieeeeeen... Y
2N3810 2N3810/W 2N3819/D Collector-Base or Collector-Emitter Voltage
2N3810A ‘ L SRR -60V
2N3811 2N3811/W |2N3811/D Collector Current (Note 1) .........ccovvvinininininnnnnn. 50mA
Storage Temperature Range............ -65°C to +175°C
2N3811A Operating Temperature Range ......... -55°C to +175°C
*“When ordering wafer/dice refer to Section 10, page 10-1. Lead Temperature (Soldering, 10sec) .............. +300°C
ONE SIDE  BOTH SIDES
Power Dissipation..................... 500mW 600mW
Derate above 25°C................ 3.3mwW/°C 4.0mW/°C

ELECTRICAL CHARACTERISTICS

TEST CONDITIONS: 25°C Ambient Temperature unless otherwise noted

2N3810/A | 2N3811/A
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN | MAX | MIN | MAX
BVceo Collector-Base Breakdown Voltage Ic=-10uA, Ig=0 -60 -60
Collector-Emitter Breakdown Voltage
BVceo (Note 2) Ic=-10mA, Ig=0 -60 -60 \
BVEBO Emitter-Base Breakdown Voltage lg=-10uA, Ic=0 -5 -5
Ic(off) Collector Cutoff Current -10 -10 nA
Ta= +150°C| VB = =50V, lIE=0 ~10 10| uA
IE(off) Emitter Cutoff Current VBe=4V, Ic=0 -20 -20 nA
Ic= -10uA .| 100 225
hee Static Forward Current Vcg = -5V Ilc=-100uA to -1mA | 150 | 450 | 300 | 900
Transfer Ratio Ic =10mA (Note 2) 125 250
[ Ta = -55°C Ic = 100pA 75 150
VBE(sat) Base-Emitter Saturation Voltage :/ccf :_(:)\IIJA ::: ::gg:\ :g: :g;
VCE(sat) Collector-Emitter Saturation Voltage Ig = -10uA, Ic = -100pA -0.2 -0.2 v
(Note 2) Ig = —100pA, Ic = -1mA -0.25 -0.25
hig Input Impedance (Note 4) Vce = -10V 3 30 10 40 kQ
hig Forward Current Transfer Ratio (Note 4) Ic=-1mA 150 | 600 | 300 | 900
hre Reverse Voltage Transfer Ratio (Note 4) f= 1kHz ) 0.25 0.25
hoe Output Admittance (Note 4) 5 60 5 60 us
2-3

Note: All typical values have been guaranteed by characterization and are not tested.



2N3810/A, 2N3811/A

2N3810/ A, 2N3811 /A
ELECTRICAL CHARACTERISTICS (CONT)

- BINTERSIL

2N381C/A | 2N3811/A
SYMBOL PARAMETER TEST CONDITIONS - UNIT
T MIN | MAX | MIN | MAX
Ihgel Magnitude of small signal VCE = -5V Ic= -1mA, f= 100MHz 1 5 1 5
current gain (Note 4) ) Ic= ~500pA, f=230MHz 1 1
Cobo Output Capacitance (Note 4) Ve = -5V, Ig=0, f=1MHz 4 4
Cibo Input Capacitance (Note 4) Ve = -0.5V, Ic=0, f=1MHz 8 8 pF
0.9 1.0 0.9 1.0
hre/hEES DC Current Gain Ratio 1 A devices Vce = -5V, Ic = 100uA 095 | 10 | 005 | 1.0
IVBg,-VaE, | | Base-Emitter Voltage Ic = 10uA to 10mA -5 -5
. Differential | A devices | Vo= -5V -25 -25 mV
Ic = 100pA -3 -3
A devices ~-15 -15
AVgg,-Vgg, | Base-Emitter Voltage
= | Differential Gradient Vce = -5, Ic = 100uA 10 10 uv/°C
AT | A devices 5 5
VGe = =10V, Ig = ~100uA, Rg = 3k, 7 4
f=100Hz, Noise Bandwidth = 20Hz
Vce = -10V, Ig = —100pA, Rg = 3KS, 3 1.5
f = 1kHz, Noise Bandwidth = 200kHz
NF Spot Noise Figure ! dB
‘ VCE = -10V, Ig = -100uA, Rg = 3kQ 25 15
f = 10kHz, Noise Bandwidth = 2kHz
(Note 4) VGE = —10V, Ig = ~100uA, Rg = 3k, 35 25
Noise Bandwidth = 15.7kHz (Note 3)

NOTES: 1. Per transistor.
: 2. Pulse width < 300us, duty cycle < 2.0%.
3. 3dB down at. 10Hz and 10kHz.

4. For design reference only, not 100% tested.
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Note: All typical values have been guaranteed by characterization and are not tested.




2N3821, 2N3822,

JAN, JTX, JTXV
N-Channel JFET
High Frequency Amplifier

FEATURES

® Low Capacitance
e Up to 6500us Transconductance

ElINEIRS L

PIN CONFIGURATION

TO-72

ORDERING INFORMATION*

TO-72 WAFER DICE
2N3821 2N3821/W [2N3821/D
2N3822 2N3822/W [2N3822/D

*When ordering wafer/dice refer to Section 10, page 10-1.
tadd JAN, JTX, JTXV to basic part number to specify these devices.

CHIP TOPOGRAPHY
5010  2N3821
o@

f ,—-—-—gg:? FULLR
(1) l
N rr 013
el
et

0025 0025 |
10035 X 0035

0046
0050 | NOTE: SUBSTRATE
IS GATE

f—.013—{

5003

D 0035 , 0035
| 0025 " "0025

g s 0035 , 0035
015 0025” " "0025
1=

-
NOTE: SUBSTRATE
fo—016—nf IS GATE

CTo0052!

2N3822

AXLP ‘XLP ‘NVP ‘TZBENZ ‘IZ8ENZ

ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted)
Gate-Source Voltage ............ocovevviiiiiiiiiinnnnn. -50V
Gate-Drain Voltage .... .
Gate Current ...........c..eeenee.
Storage Temperature Range.....

. 10mA
..=65°C to +200°C

Operating Temperature Range ......... -55°C to +175°C
Lead Temperature (Soldering, 10sec) .............. +300°C
Power Dissipation ...........cooeiiiniiitonieens 300mwW
Derate above 25°C.........c..cccoieennents 2.0mw/°C
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
. 2N3821 2N3822
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN | MAX [ MIN | MAX
. -0.1 -0.1 nA
lass Gate Reverse Current m&— Vgs = -30V, Vps =0 oA Y A
BVass Gate-Source Breakdown Voltage Ig=-1uA, Vps=0 -50 -50
VaGs(off) Gate-Source Cutoff Voltage Vps = 15V, Ip = 0.5nA -4 -6
Vps = 15V, Ip = 504A ~05 | -2 v
Vas Gate-Source Voltage Vbs = 15V, Ip = 200uA ] 4
Ipss Saturation Drain Current (Note 1) Vps =15V, Vgg =0 0.5 25 2 10 mA

Note: All typical values have been guaranteed by characterization and are not tested:




2. For design reference only, not 100% tested.
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Note: All typical values have been guaranteed by characterization and ‘are not tested.

2 2N3821. 2N3822. . EAINMERSIL
% 2N3821, 2N3822, JAN, JTX, JTXV SOIINNEIRST]
> o ’ \ | aNse21 | oNss22 ’
*‘ SYMBOL PARAMETER TEST CONDITIONS - - UNIT:
B MIN | MAX | MIN | MAX | ‘
n Common-Source Forward . N
E Ofs Transconductance (Note 1) f=1kHz 1500 | 4500 | 3000 | 6500
Common-Source Forward _

1 lyssl Transadmittance (Note 2) f=100MHz 1500 3000 us
N Common-Source Output -

g dos Conductance (Note 1) Vps =15V, Vgs =0 f=1kHz 10 20

(¥] Ciee - Common-Source Input 6 6

2 1s$ Capacitance (Note 2)

N c Common-Source Reverse Transfer f=1MHz 3 3 PF
- 188 Capacitance (Note 2)

N . " Vps =15V, Vgs =0,

) - NF Noise Figure (Note 2) Rz:na 1meg.GBSW= 5Hz 5 5 dB
g =10Hz

. . Vv
= Equivalent Input Noise Voltage Vps =15V, Vgs =0, n
N (Note 2) , BW= 5Hz 200 200 o=
NOTES: 1. These parameters are measured during a 2ms interval 100ms after DC power is applied.




z0z2, Jan, 41X, XV ENTERSIIL
N-Channel JFET ®
High Frequency Amplifier »
-

>

FEATURES CHIP TOPOGRAPHY £z
® Low Noise s ‘-I
® Low Capacitance ‘o025 FULLR X
o Transductance Up to 6500us \ e | s, oo ‘;_
PIN CONFIGURATION }: o 3
‘Lo(z)|€ 'smT §

TO-72 ‘ =] 0062 [«
0066 NOTE: |SSUGB§1T2ATE

CT000611

ABSOLUTE MAXIMUM RATINGS

(TA = 25°C unless otherwise noted)

Gate-Source or Gate-Drain Voltage .................... -30V

: . Gate Current .......coooviiiiiiiii 10mA

s 5% s Storage Temperature Range..... ..-65°C to +200°C
PC000201 Operating Temperature Range -55°C to +175°C

Lead Temperature (Soldering, 10sec) .............. +300°C
ORDERING INFORMATION* Power Dissipation ............

Derate above 25°C
TO-72 WAFER DICE
2N3823 2N3823/W [2N3823/D

*When ordering wafer/dice refer to Section 10, page 10-1.
tadd JAN,JTX,JTXV to basic part number to specify these devices

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

SYMBOL PARAMETER : TEST CONDITIONS MIN MAX UNIT
-0.5 nA
lgss Gate Reverse Current [—TA —150°C Vgs = -20V, Vpg =0 05 A
BVagss Gate-Source Breakdown Voltage Ig=1uA, Vpg =0 -30
VGS(off) Gate-Source Cutoff Voltage Vps = 15V, Ip = 0.5nA -8 \
Vas Gate-Source Voltage Vps = 15V, Ip = 400uA -10 | -75
Ipss Saturation Drain Current Vps =15V, Vgs =0 4 20 mA
Common-Source Forward _ ' :
9fs Transconductance (Note 1) f=1kHz 3,500 6,500
Common-Source Forward _
sl Transadmittance (Note 2) f=100MHz 8,200
Common-Source Output _
Jos Transconductance (Note 1) = 1kHz 35 us
§ Common-Source Input _ _
Giss Conductance (Note 2) Vbs =15V, Vas =0 800
Common-Source Output f = 200MHz 200
oss Conductance (Note 2)
Ciss Common-Source Input 6
Capacitance (Note 2
apacitance ) f = 1MHz oF
c Common-Source Reverse 2
TSs Transfer Capacitance (Note 2)
. " Vps =15V, Vgs =0 _
NF Noise Figure (Note 2) RG = 1k 100MHz 25 dB

NOTES: 1. These parameters are measured during a 2ms interval 100ms after DC power is applied.
2. For design reference only, not 100% tested.
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Note: All typical values have been guaranteed by characterization and are not tested.



2N3824

2N3824
N-Channel JFET
Switch

FEATURES

® rgs <250 Ohms
® Ip(off) < 0.1nA

EBINTERSIL

CHIP TOPOGRAPHY

PIN CONFIGURATION

TO-72

[+
G o s

PCOGO201

5003
0035 0035
rj.oozs X ~0025
=
015 % 5:%2
i -

X

.0035
.0025

NOTE: SUBSTRATE
pe—0t6—>| 1S GATE

CT000511

(Ta = 25°C unless otherwise noted)
Gate-Source or Gate-Drain Voitage
Gate Current .........coeveveneenen.
Storage Temperature Range
Operating Temperature Range

ORDERING INFORMATION*

Power Dissipation

Load Temperature (Soldering, 10sec)

ABSOLUTE MAXIMUM RATINGS

..—65°C to +200°C
-55°C to +175°C
+300°C
....300mW

- Derate above 25°C.......................... 20mW/°C
TO-72 WAFER DICE
2N3824 2N3824/W |2N3824/D
*When ordering wafer/dice refer to Section 10, page 10-1.
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25°C unless otherwise noted
LIMITS :
SYMBOL PARAMETER TEST CONDITIONS UNIT
- : MIN | MAX
-0.1 nA
lgss Gate Reverse. Current . IW VGs = -30V, Vps =0 -0.1 | " pA
BVagss Gate-Source Breakdown Voltage Ig=1uA, Vpg=0 -50 |- v
o 0.1 nA
ID(off) Drain Cutoff Current 'W Vps = 15V, Vgg = -8V o1 ”'A
Tds(on) Drain-Source ON Résistance ) Vgs=0V, Ip=0 = 1kHz 250 Q
Ciss (C'\?;?;n?;\-Source Input Capacitance Vps = 15V, Vgg =0 6
- - - - f=1MHz pF
Crss (C’\?(;\:\?;)-Source Reverse Transfer Capacitance Vgs = -8V, Vpg =0 ) 3

NOTE 1: For design reference only, not 100% tested.
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Note: All typical values have been guaranteed by characterization and are not tested.




2N3921, 2N3922
Dual N-Channel JFET
General Purpose Amplifier

FEATURES

® Low Drain Current

® High Output Impedance

® Matched Vgs, AVgs, and g¢g

PIN CONFIGURATION

TO-N

s e
G 0,
PCO00511

ORDERING INFORMATION*

RINTERSIIL

CHIP TOPOGRAPHY

6037

l‘,_ 025 ]

S

o
2
©

CT:
|
™ - o
B
L < CoPR
v
Gy
ALL BOND PADS ARE 4 x 4 MiL.
CT000711

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted)

Gate-Source or Gate-Drain Voltage (Note 1).....
Gate Current (Note 1) .....cooiiiiiiiiiiiiiiiiene
.. —-65°C to +200°C
-55°C to +200°C
+300°C

Storage Temperature Range ...
Operating Temperature Range

TO-71 WAFER DICE Load Tempera'tun'a (S_oldering, 10s€C) ...cevevenen.

Total Power Dissipation ..................... ....300mW
2N3921 2N3921/W  |2N3921/D Derate above 25°C...........ccceeenennnne. 1.7mW/°C
2N3922 2N3922/W  |2N3922/D

*When ordering wafer/dice refer to Section 10, page 10-1.
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: (25°C unless otherwise noted)
SYMBOL PARAMETER TEST CONDITIONS MIN | MAX | UNIT
-1 nA
igss Gate Reverse Current Fm Vgs = -30V, Vpg =0 ) oA
BVpgo Drain-Gate Breakdown Voitage Ip=1uA, Is=0 50
VaGs(off) Gate-Source Cutoff Voltage Vps = 10V, ip = 1nA -3 v
Vags Gate-Source Voltage Vps = 10V, Ip = 100pA -02 | -27
~250 pA
iG Gate Operating Current m— Vpg = 10V, Ip = 700uA . 25 A
Ipss Saturation Drain Current (Note 1) Vps =10V, Vgs =0 1 10 mA
Common-Source Forward
gfs Transconductance (Note 2) f1KHz 1500 | 7500
dos Common-Source Output Conductance Vis = 10V, Vas =0 35 L
Ciss Common-Source Input Capacitance (Note 3) bs » Yas 18
pF
Common-Source Reverse Transfer Capacitance =
Crss (Note 3) f=1MHz 6
dfs Common-Source Forward Transconductance 1500
Joss Common-Source Output Conductance Vb = 10V, Ip = 700uA = 1kHz 20 us
Spot Noise Figure _ _ f = 1kHz,
NF (Note 3} Vps = 10V, Vgs =0 Rg = 1meg 2 dB

2-9

Note: Al typical values have been guaranteed by characterization and are not tested.
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2N3921, 2N3922

2N3921, 2N3922 N INTERS
MATCHING CHARACTERISTICS
2N3921 2N3922
SYMBOL PARAMETER TEST CONDITIONS UNIT
. MIN | MAX | MIN | MAX
|VG31 -Vgsgl Differential Gate-Source Voltage 5 5 mV
Alvgst - Vasal Gate-Source Differential Voltage Vpg = 10V, Ta=0°C 10 25 V/°C
AT Change with Temperature Ip = 700pA Tg = 100°C . L
Ofs1/Gfs2 Transconductance Ratio f=1kHz 0.95 1.0 |1 095 | 1.0

NOTES: 1. Per transistor.
2. Pulse test duration =2 ms.
3. For design reference only, not 100% tested.
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Note: All typical values have been guaranteed by characterization and are not tested. °



2N3954-2N3958
2N3954A/2N3955A

Dual N-Channel JFET
General Purpose Amplifier

FEATURES

Low Offset and Drift
Low Capacitance
Low Noise

Superior Tracking Ability
Low Output Conductance

PIN CONFIGURATION

EINTERSIIL

CHIP TOPOGRAPHY

6037

TO-71
D
ALL BOND PADS ARE 4 x 4 MIL.
CT000811
o & ABSOLUTE MAXIMUM RATINGS
e b, & (TA = 25°C unless otherwise noted)
PC000501 Gate-Drain or Gate-Source Voltage .. -50V
Gate-to-Gate Voltage...........ccoenveieiiiiininincniinnans +50V
ORDERING INFORMATION* Gate Current ..........coceviiiiiiiiiinieniens FUTUTP 50mA
. Total Device Dissipation 85°C (Each Side) ........ 250mW
TO-71 WAFER DICE Case Temperature (Both Sides)........ 500mW
ON3954 oN3954/W | 2N3954/D Power Derating (Each Side)...................... 2.86mW/°C
(Both Sides).........cocevvvninnnn. 4.3mW/°C
2N3954A 2N3954A/W  |2N3954A/D Storage Temperature Range............ -65°C to +200°C
2N3955 2N3955/W 2N3955/D Lead Temperature (1/16" from case
for 10 SeCONdS) ....coevvivireniiiiiiiiieeeeeeeeans 300°C
2N3955A 2N3955A/W |2N3955A/D
2N3956 2N3956/W 2N3956/D
2N3957 2N3957/W 2N3957/D
2N3958 2N3958/W 2N3958/D
*When ordering wafer/dice refer to Section 10, page 10-1.
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N3954 | 2N3954A | 2N3955 | 2N3955A | 2N3956 | 2N3957 | 2N3958
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN [MAX| MIN [MAX| MIN [MAX| MIN [MAX| MIN [MAX| MIN [MAX| MIN |MAX
| Gate Reverse Current Vgs = -30V, -10d -10d -104 -10Q -100 -100 -100 pA
ass Tho=125°C| Vps =0 ~50(] -500 -500 -500 -50 -500 -500 nA
BVgss gf;:lgg;‘:ﬁevwage ?gni -9 A -50 -50 _50 -50 _s0| |-50 _50
Vason S;‘;g:“"’e Cutoff ?./:Di phved -1.0|-4.5~1.0| 4.5 -1.0]~4.5|~1.0{ 4.5 ~1.0{ - 4.5 ~1.0| -4.5| - 1.0 ~4.5
- \Y
Vas \G,;‘;;m‘me Forward I‘gng”"?m 20 20 20 20 20 20 20
| lp=50uA -42 -4.2 -4.2 -42 -42 -4.2 -4.2
Ves Gate-Source Voltage Vos =20V I T5000A |- 0.5|-4.0|-0.5|-4.0|-0.5|~4.0|-04]-4.0|~0.5|-4.0| ~0.5|-4.0|~0.5|-4.0
Gate Operating Current Vps = 20V, -50 -50 -50 -50 -50 -50 -50{ pA
la Ta=125°C| Ip = 200uA - 250 - 250 - 250 - 25( -250 -25( -25 nA
Saturation Drain Vps =20V,
loss Current sz -0 05(50({05[50{05{50{05|50[05!50/05|50[05]|50| mA
2-11

Note: All typical values have been guaranteed by characterization and are not tested.
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2N3954-2N3958 2N3954A/2N3955A

2N3954-2N3958 2N3954A/2N3955A - BINmERSIL
ELECTRICAL CHARACTERISTICS (CONT.)

) : 2N3954 | 2N3954A | 2N3955 | 2N3955A | 2N3956 | 2N3957 | 2N3958
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN [MAX MINlIMx MIN]MAX MIN [MAX MIN [MAX]| MIN [MAX| MIN |MAX
Common-Source Forward f=1kHz 1000]3000]1000{3000{1000]3000{1000{3000]1000{3000| 10003000 1000{3000
9 Transconductance (Note 2) f=200MHz [1000| 1000 1000 1000 1000 1000 1000
- ) Hs
Gos Sommon-Source Output Ve poy | f= 42 3s 35 35 35 35 35 a5
bs = f
Ciss Common-Source Input Vgs =0 4.0 4.0 4.0 4.0 4.0 4.0 4.0
Capacitance (Note 2)
Crss Common Source Reverse f=1MHz 1.2 1.2 1.2 1.2 1.2 1.2 12| pF
Transfer Capacitance
(Note 2)
Cago Drain-Gate Capacitance Vpg = 10V, 1.5 1.5 15 1.5 1.5 1181 1.5
(Note 2) ls=0 -
NF Common-Source Spot Vps = 20V f=100Hz 0.5 0.5 0.5 0.5 0.5 0.5 05| dB
Noise Figure Vgs =
(Note 2) 1 Rg = 10MQ
lgy = lga! Differential Gate Current . | Vps =20V, | T=125°C 10 10 10 10 10 10 10 [ nA
Ip = 200pA )
Ipss1/lpss2 Drain Saturation Vps = 20V 0.95( 1.0 [0.95{ 1.0 {0.95{ 1.0 |0.95| 1.0 |0.95] 1.0 |0.90| 1.0 |0.85] 1.0
Current Ratio Vas =0 .
IVas1-Vese! | Differential Gate-Source 5.0 5.0 10.0 5.0 15 20 25
Voltage :
Gate-Source Differential T=25C to 0.8 0.4 2.0 1.2 4.0 6.0 80| mv
: -55°C '
AlVgs; -Vaso!
————————| Voitage Change With Vps = 20V,
AT Temperature Ip=200pA |[T=25Cto 1.0 0.5 25 1.5 5.0 7.5 10.0
i i 125°C §
Ore1/ is2 Transconductance Ratio f=1kHz 0.97] 1.0 [0.97| 1.0 [0.97| 1.0 [0.95| 1.0 |0.95| 1.0 |0.90| 1.0 |0.85 1.0

NOTES: 1. Per Transistor. .
2. For design reference only, not 100% tested.
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Note: All typical values have been guaranteed by characterization and are not tested.



aoTo-aMaeT2  EINTERSIL &
N-Channel JFET Switch o
?
FEATURES CHIP TOPOGRAPHY g
® Low rps(on) 5001 ©
o | < 250pA ~
. F!Ja(gtF?witchi:g T RN _’]%m&e; SUBSTRATE IS »
PIN CONFIGURATION - ;f
TO-18 021 o129
; 0045 0036
l———.one __| I?nguncé;m %

ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted)

GC s Gate-Source or Gate-Drain Voltage .................... -40V
o Gate Current .........ccceeuveeniinennn.
Pocosent Storage Temperature Range ...

Operating Temperature Range ......... -55°C to +200°C
ORDERING INFORMATION* Lead Temperature (Soldering, 10sec) .............. +300°C
Power Dissipation .........c..cocveiiiiiiiiiiiiiii s 1.8W
TO-18 WAFER DICE Derate above 25°C..........cc.ccvevveeennn. 10mw/°C
2N3970 2N3970/W [2N3970/D
2N3971 2N3971/W [2N3971/D
2N3972 2N3972/W [2N3972/D
*When ordering wafer/dice refer to Section 10, page 10-1.
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25°C unless otherwise noted
2N3970 2N3971 2N3972
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN | MAX | MIN | MAX | MIN | MAX
BVagss Gate Reverse Breakdown Voltage Ig=-1uA, Vps =0 -40 -40 -40 v
Inco Drain Reverse Current 250 250 250 pA
[Ta=150°C |YDa=20V. 1s=0 500 500 500 | nA
ID(off) Drain Cutoff Current 250 250 250 pA
[Ta=150°C_ |YDG =20V, Vgs = -12V 500 500 500 | nA
VGs(ofy |Gate-Source Cutoff Voltage Vps =20V, Ip=1nA -4 | -10}f -2] -5 |-05] -3 Vv
Ipss Saturation Drain Current - _ 50 | 150 | 25 75 5 30
(Pulse width 300us, duty cycle<3%) | VDS =20V, Vas=0 mA
Ip= 5mA 2
VDSs(on) Drain-Source ON Voltage Vgs=0 Ip=10mA 1.5 v
Ip = 20mA 1
DS(on) Static Drain-Source ON Resistance Vgs =0, Ip=1mA 30 60 100
Tds(on) Drain-Source ON Resistance Vas=0, ip=0 f=1kHz 30 60 100 Q2
Ciss Common-Source Input Capacitance Vpg =20V, Vgs =0 (Note 1) 25 25 25
Common-Source Reverse Transfer Vps =0, Vgg = -12V _
Crss Capacitance (Note 1) f=1MHz 6 6 6 pF
Vpp = 10V, VGs(en) =0
tq Turn-On Delay Time (Note 1) IDon) Vas(ott) RL 10 15 40
t Rise Time (Note 1) 2N3970 20mA  -10V 45082 10 15 40 ns
toff Turn-Off Time (Note 1) 2N3971 10mA - 5V 85092 30 60 100
2N3972 5mA - 3V 1.6KQ
NOTE 1: For design reference only, not 100% tested.
2-138

Note: All typical values have been guaranteed by characterization and are not tested.



2N3970-2N3972

2N3970-2N3972

BINTERSIL

ELECTRICAL CHARACTERISTICS (CONT.)

Voo
Vpp-Vps(ON)
RL = ——o—
; To(ON)
D 1 Vour
ViN O— o
Re s
500
- TC005511
2-14

Note: All typical values have been guaranteed by characterization and are not tested.



2N3993, 2N3994
P-Channel JFET

General Purpose Amplifier/Switch

FEATURES

® Low rps(on)
® High Y45/Cijss Ratio (High-Frequency Figure-of-

Merit)

APPLICATIONS

Used in high-speed commutator and chopper applica-
tions. Also ideal for ''Virtual Gnd'' switching; needs no ext.
translator circuit to switch +10 VAC. Can be driven direct

from TTL or CMOS logic.

EllINTaRSIIL

PIN CONFIGURATION

TO-72

Cc
° g

PC000711

ORDERING INFORMATION*

TO-72 WAFER DICE
2N3993 2N3993/W [2N3993/D
2N3994 2N3994/W |2N3994/D

CHIP TOPOGRAPHY

5508

.016

0037, 0035 p
0027 ~0025

Il

rd—-—- 021 —>1

|

NOTE: SUBSTRATE IS GATE

0035 0037
S o025

0027

CT001011

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted)
Drain-Gate Voltage .........cccooviveniiiiiiiinininininenens

Drain-Source Voltage

Continuous Forward Gate Current...
Storage Temperature Range
Operating Temperature Range

-65°C to +200°C
-55°C to +175°C

*When ordering wafer/dice refer to Section 10, page 10-1. Lead Temperature (Soldering, 10sec) .............. +300°C
Power Dissipation ................ PP 300mwW
Derate above 25°C..........c..ccceveneninns 2.0mw/°C
ELECTRICAL CHARACTERISTICS @ 25°C free-air temperature (unless otherwise noted)
2N3993 2N3994
SYMBOL PARAMETER TEST (:\)IO:;D;)TIONS UNIT
o MIN | MAX | MIN | MAX
BVagss Gate-Source Breakdown Voltage Ig = 1uA, Vps=0 25 25 \2
Vpg = -15V, ls=0 -12 1.2 nA
Ipco Drain Reverse Current Vpg = - 15V, I1§A-=0i 50°C 12 12 wA
Ipss Zero-Gate-Voltage Drain Current Vos = -10V, YS%%=N%t e 1) -10 -2 mA
Vps = -10V, Vgs =6V -1.2 nA
Vps = - 10V, Vgs =6V, -
‘ Ta=150°C 1 A
ID(off) Drain Cutoff Current Vbs = - 10V, Vas = 10V 12 A
Vps = -10V, Vgs =10V, _
Ta=150°C ! A
VGs(off) Gate-Source Voltage Vpg = -10V, Ip=-1uA 4 9.5 1 55 \
Small-Signal Drain-Source Vgs =0, Ip=0,
Tds(on) On-State Resistance f=1kHz . 150 300
Smali-Signal Common-Source Vps = -10V, Vgs =0,
yss] Forward Transfer Admittance f=1kHz, (See Note 1) 6 12 4 10 Hs
Y Common-Source Short-Circuit Vps = -10V, Vgs =0,
Giss Input Capacitance (Note 4) f=1MHz, (See Note 2) 16 16 pF
2-15

Note: All typical values have been guaranteed by characterization and are not tested.
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2N3993, 2N3994

2N3993, 2N3994 - BINTERSIL

ELECTRICAL CHARACTERISTICS (CONT.)

- 2N3993 | 2N3994
SYMBOL PARAMETER TEST CONDITIONS UNIT
(Note 3) MIN | MAX | MIN | MAX
. Vps =0, VGs =6V, 5 oF
Crss Common-Source Short-Circuit C|f=1MHz
Reverse Transfer Capacitance - -
(Note 4) Vps =0, Vas = 10V,
: “If = 1MHz 45 pF

NOTES: 1. These parameters must be measured using pulse techniques, t = 100ms, duty cycle < 10%.
2. This parameter must be measured with bias voltage applied for less than 5 seconds to avoid overheating.
3. The case should be connected to the source for all measurements.
4. For design reference only, not 100% tested.
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2N4044, 2N4045, 2N4100

2N4878, 2N4879, 2N4880 ZlINTERS L
Dielectrically Isolated Dual NPN

General Purpose Amplifier

NN
& 1
Hh
® O
~ &
o
NN
=22
b H
® O
~N H
o0
NN
=2
5:
Q
8o

FEATURES CHIP TOPOGRAPHY
® High Gain at Low Current 4000
® Low Output Capacitance
® Good hgg Match e 023 —»]
® Tight Vgg Tracking | COLLECTOR #1
® Dielectrically Isolated Matched Pairs for o:[ O e AOEa2.0030 , 0030
Differential Amplifiers ! n Seasewy | 040 0040
TYP 2 PLACES 0030 o\
B EMITTER #2 0040
PIN CONFIGURATION VP PLAGES 0090 o1
EMITTER #1 0040
TO0-71 CT001111
T0-78

ABSOLUTE MAXIMUM RATINGS

(TA = 25°C unless otherwise noted)

Collector-Base or Collector-Emitter Voltage (Note 1)
2N4044, 2N4878 ..... ... 60V
2N4100, 2N4879 ..... . 55V
2N4045, 2N4880 .......ceviiiiieiiiaiiieaanennes 45V

Collector-Collector Voltage.............coouveeniiveinnnn, 100V

A Emitter Base Voltage (Note 2) ..........ccoceviniininnnns v
E 'E C’B o Collector Current (NOte 1).......ccceevvvieiinniinennnnns .10mA
" peooost! Storage Temperature Range....... ..-65°C to +175°C
Operating Temperature Range ......... -55°C to +175°C
Lead Temperature (Soldering, 10sec) .............. +300°C
ORDERING INFORMATION*
TO-71 TO-78
TO-78 TO-71 WAFER DICE
ONE BCTH ONE BOTH
2N4044 2N4878 | 2N4044/W | 2N4044/D SIDE SIDES SIDE SIDES
2N4045 2N4879 | 2N4045/W | 2N4045/D Power Dissipation ...... 200mW  400mW  250mW  500mW
2N4100 | 2N4880 | 2N4100/W | 2N4100/D Derate above 25°C
‘ (MW/°C) .o 1.3 27 1.7 3.3

*When ordering wafer/dice refer to Section 10, page 10-1.

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N4044 2N4100 2N4045
SYMBOL PARAMETER TEST CONDITIONS 2N4g78 2N4g79 2N4880 | yniT
MIN | MAX | MIN | MAX | MIN | MAX
hre DC Current Gain Ic=10pA, Vcg =5V 200 600 150 600 80 | 800
Ic=1.0mA, Vcg =5V 225 175 100
Ta = -55°C Ic = 10pA, Vg = 5V 75 50 30 )
VBE(on) Emitter-Base On Voltage 0.7 0.7 0.7 v
VCE(sat) Collector Saturation Voltage Ic=1.0mA, ig=0.1mA 0.35 0.35 0.35
IcBo Collector Cutoff Current Ig =0, Vg = 45V, 30V* 0.1 0.1 0.1* nA
‘TA= 150°C 0.1 . 0.1 0.1* MA
lEBO Emitter Cutoff Current Ilc=0, Veg =5V 0.1 0.1 0.1 nA
Cobo Output Capacitance (Note 4) IE=0, Vog =5V, f=1MHz . 0.8 0.8 0.8 pF

2-17

Note: All typical values have been guaranteed by characterization and are not tested.



2N4044, 2N4045, 2N4100,
2N4878, 2N4879, 2N4880

2N4044, 2N4045, 2N4100, - BINTERSIL
2N4878, 2N4879, 2N4880 R

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N4044 2N4100 2N4045
SYMBOL PARAMETER ~ TEST CONDITIONS 2N4878 | 2N4879 | 2N4880 | 7
MIN | MAX | MIN | MAX | MIN | MAX
Emitter Transition _ _ _ ,
Cte Capacitance (Note 4) Ic=0, VEg = 0.5V, f=1MHz . 1 1 1 pF
Collector to Collector _ _
Coy. 0 Capacitance (Noto 4) Voc =0, f=1MHz ‘ 0.8 0.8 0.8 pF
Collector to Collector .
Icq, Ca Leakage Current Vo = £100V 5 5 5 PA
Collector to Emitter _ _
VCEO(sust) Sustaining Voltage lc=1mA, 15 =0 60 55 45 v
Current Gain Bandwidth _ _ .
fy Product (Note 4) Ic=1mA, Vcg = 10V 200 150 150 MHz
Current Gain Bandwidth _ _
fy Product (Note 4) Ic = 10uA, Vog = 10V 20 15 15 MHz
Narrow Band Noise Figure Ic= 10;.4A, Vce =5V f=1kHz
NF (Note 4) g =10 v BW = 200Hz 2 3 3 a8
Collector Base Breakdown _ _
BVcBO Volage Ic=10uA, Ig=0 60 55 45 \Y
Emitter Base Breakdown - -
BVERO Voltage Ig = 10pA, Ic=0 7 7 7 v
MATCHING CHARACTERISTICS (25°C unless otherwise noted)
. DC Current Gain Ratio Ic = 10uA to 1mA,
hFey/hFEL (Note 3) Vg = BV 0.9 1 0.85 1 0.8 1
B Base Emitter Voltage _ _
IVBEy - VBE,| Differential Ic = 10pA, Vgg =5V 3 5 5 mV
Base Current _ _
ligy - Iy Oitferontial Ic=10pA, VcE =5V 5 10 25 nA
: Base Emitter
Voltage Differential
14(VBgq - VBEQI/AT Change with Ic = 10uA, . 3 5 10 | wvrec
Temperature Vcg =5V
Ta=-55°C to +125°C
Base Current .
Differential )
12(Ig4 - Ig)l/AT Change with 03 05 1 nA/°C
Temperature
SMALL SIGNAL CHARACTERISTICS
T
SYMBOL PARAMETER TEST CONDITIONS My UNIT
hip Input Resistance 28 Q
o Voltage Feedback Ratio lc =1mA, Vcp =5V (Note 4) 43 X 10°3
hfg Small Signal Current Gain 250
hop Output Conductance 60 uS
hie Input Resistance’ Ic =1mA, Vce =5V (Note 4) 9.6 kQ
hre Voltage Feedback Ratio 42 x 10°3
hoe Output Conductance ! 12 uS

NOTES: 1. Per transistor.
2. The reverse base-emitter voltage must never exceed 7.0 volts and the reverse base- emmer current must never exceed 10uA.
3. The lowest of two hrg readings is taken as hpg, for purposes of this ratio.
4. For design reference only, not 100% tested.
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ITE4091-ITE4093
2N4091-2N4093

JAN, JTXV, JANTX*
N-Channel JFET
Switch

FEATURES

® Low rDS(on

® Ip(oFF) < 100pA (JAN TX Types)
® Fast Switching

EINTERS L

CHIP TOPOGRAPHY

5001

.00135 FULL RADIUS
00775 (DRAIN)

PIN CONFIGURATIONS

TO-18 TO-92

G.C
o S S D G

PC00371)

0066
N\ "] '0072 [Note: sussTRaTE 15
T A

—Jo
1
m

g2
N
B

o
S
N

7
2

*~Gooe
I_,_ 016 _,‘ (SOURCE)

CT00s511

§

ABSOLUTE MAXIMUM RATINGS

(TA = 25°C unless otherwise noted)

ORDERING INFORMATION*

TO-92 TO-18} WAFER DICE
ITE 4091 [2N4091 2N4091/W [2N4091/D
ITE 4092 |2N4092 2N4092/W |2N4092/D
ITE 4093 [2N4093 2N4093/W |2N4093/D

tadd JANTX to these part numbers if JANTX processing is desired.
*When ordering wafer/dice refer to Section 10, page 10-1.

Gate-Source or Gate-Drain Voltage .................... -40V
Gate CUIeNt ........ccovveiiiiiini e 10mA
Storage Temperature Range............. -65°C to +200°C
Operating Temperature Range ......... -55°C to +200°C
Lead Temperature (Soldering, 10sec) .............. +300°C
TO-18 TO-92

Power Dissipation..................... 1.8W 360mW

Derate above 25°C................ 10mwW/°C 3.3mW/°C
Plastic

StOrage ...c.ovvveiiiiiie -55°C to +150°C

Operating ......ccocvvevevvenieniiinenenns -55°C to +135°C

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N/ITE 2N/ITE 2N/ITE
SYMBOL PARAMETER TEST CONDITIONS 4091 4092 4093 | yniT
MIN | MAX | MIN [ MAX | MIN | MAX
BVgss Gate-Source Breakdown Voltage Ig= -1uA, Vpg=0 -40 -40 -40 v
Drain Reverse Current 200 200 200 PA
Ibco (Not JANTX Specified) |Ta=150°C |Vpg =20V, Is=0 400 400 400 nA
Gate Reverse Current -100 -100 -100 PA
lgss ((JANTX, ITE devices only) TA=150°C |Vgg = -20V, Vpg=0 -200 ~200 -200 nA
JANTX [Vps =20V |{Vgs = —12V(4091) 100 100 100
ID(OFF) JAN, JTXV; Tp =25°C Vas = -8V(4092) 200 200 200 pA
Vas = —6V(4093)
Drain Cutoff Current JANTX 200 200 200
JAN, JTXV, Ta = 150°C 400 400 400 nA
Vp Gate-Source Pinch-Off Voltage Vps =20V, Ip=1nA -5 -10 -2 -7 -1 -5 \
) Vps = 20V, Vgs =0, mA
Ipss Drain Current at Zero Gate Voltage |Pulse Test Duraton = 2ms 30 15 8
Ip=2.5mA 0.2
VDS(ON) Drain-Source ON Voltage Vgs=0 |Ip=4mA 0.2 \
Ip = 6.6mA 0.2

2-19

Note: All typical values have been guaranteed by characterization and are not tested.
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ITE4091-ITE4093

2N4091-2N4093 JAN, JTXV, JANTX*

ITE4091-ITE4093
2N4091-2N4093 JAN, JTXV, JANTX*

ELECTRICAL CHARACTERISTICS {CONT.)

EINTERSIL

2N/ITE 2N/ITE 2N/ITE
SYMBOL PARAMETER TEST CONDITIONS 4091 4092 4093 | uNiT
MIN | MAX | MIN | MAX | MIN | MAX
DS(on) Static Drain-Source ON Resistance Vgs =0, Ip=1mA 30 50 80
Tds(on) Static Drain Source Vgs=0, Ip=0, f=1kHz 30 50 80 ° Q
ON Resistance ’
Ciss Common-Source Input Capacitance Vps =20V, Vgs =0, f=1MHz 16 16 16
JANTX Only (Note 1) 5 5 5 pF
Crss Comimon-Source Vps =0, Vgs = -20V, f=1MHz 5 5 5
Reverse Transfer. Capacitance (Note 1) !
_ taoN) Turn-ON Delay Time (Note 1) VDD=3V VGD(O{\/I) R 15 15 20
t Rise Time . (Note 1) wor o Losem M 10 20 40 ns
toft Turn-OFF Time (Note 1) 002 LimA - 1000 40 .60 80
NOTE 1. For design reference only, not 100% tested.
2-20
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2N4117-19, 2N4117A-19SA

N-Channel JFET

General Purpose Amplifier

FEATURES

® Low Leakage
® Low Capacitance

PIN CONFIGURATION

ElINMERS L

CHIP TOPOGRAPHY

5007 (e 015—»]

"'.:E

0060
0062 ] G,L 0025 , 0025
_tLi(S). I~ 0035

.0035

7072 .ooeo—L'
“o062 TYP) NOTE
- ,,. _Lsuasmme
SOURCE ~ | = 1S GATE
0025 0025 W l \m FULLR
0035 x 0035 DRAIN 0017
CToo1211)
ABSOLUTE MAXIMUM RATINGS
& 4 C % (TA = 25°C unless otherwise noted)
pooooztt Gate-Source or Gate-Drain Voltage .................... -40V
Gate CUurrent .........oooeiiiiiiiii s 50mA
ORDERING INFORMATION* Storage Temperature Range ... -65°C to +200°C
TO-72 WAFER CHIP Operating Temperature Range ......... -55°C to +175°C
y Lead Temperature (Soldering, 10sec) .............. +300°C
2N4117 2N4117/W |2N4117/D Power Dissipation ...........cccoveviuiiiiinnininininann. 300mw
2N4117A — —_ Derate above 25°C.........c.cccevueneeniine 2.0mW/°C
2N4118 2N4118/W |2N4118/D
2N4118A —_ —_
2N4119 2N4119/W [2N4119/D
2N4119A —_ —_
*When ordering wafer/dice refer to Section 10, page 10-1.
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N4117 2N4118 2N4119
SYMBOL PARAMETER TEST CONDITIONS | 2N4117A | 2N4118A | 2N4119A | yyyt
MIN | MAX | MIN | MAX | MIN | MAX
BVaGss Gate-Source Breakdown Voltage lg=-1uA, Vps=0 -40 -40 -40 v
-10 -10 -10
Gate Reverse Current m"— ) 1 3 PA
lgss Vgs = -20V, Vps =0 _25 —25 —25
Ta=+100C X gevices 25 -25 25 | ™
VGS(off) Gate-Source Pinch-Off Voltage Vps =10V, Ip=1nA -0.6 -1.8 -1 -3 -2 -6 \"
Ioss gran gg”&%’g ";‘) Zero Gate xgg:)ov 002 | 009 | 008 | 024 | 020 | 060 | mA
Common-Source Forward Vps = 10V
9fs Transconductance. (Note 1) f=1kHz 70 210 80 250 100 330
Common-Source Forward - -
Sts Transconductance (Note 2) Vas =0, f=30MHz 60 70 9 us
Common-Source Output Vps =10V, Vgg =0,
os Conductance f=1kHz 3 5 10
g Common-Source Input Vps =10V, Vgg =0,
Ciss Capacitance (Note 2) f=1MHz 3 3 3
F
Common-Source Reverse Vps =10V, Vgg =0, P
Crss Transfer Capacitance (Note 2) f=1MHz 1.5 15 1.5
NOTES: 1. Pulse test: Pulse duration of 2ms used during test.

2. For design reference only, not 100% tested.
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2N4220-2N4222

2N4220-2N4222
N-Channel JFET

General Purpose Amplifier/Switch

FEATURES
® Cygs < 2pF ‘ .
® Moderately High Forward Transconductance

ElINnERSIL

CHIP TOPOGRAPHY

5010

D@
PIN CONFIGURATION [ 58 eun
. T4
TO-72
sm\\ | I I rl 013
0025 0025 s l
10035 " 0035 ==
Sose. NOTE: SUBSTRATE
0050 "1S GATE
r«—ms——t
CT00032!
[ C s
PC000211L
ORDERING INFORMATION* ABSOLUTE MAXIMUM RATINGS
1072 WAFER DICE (TA = 25°C unless otherwise noted)

- Gate-Source or Gate-Drain Voltage .................... =30V
2N4220 2N4220/W |2N4220/D Gate CUITENt .........eeeieeiieeeeeeeeeeeieeeieeeeeeeeveee 10mA
2N4221 2N4221/W |2N4221/D Storage Temperature Range.... .-65°C to +200°C

Operating Temperature Range ......... -55°C to +175°C
2N4222 2N4222/W |2N4222/D Lead Temperature (Soldering, 10sec) .............. +300°C
“Wh ] Jai ) Power Dissipation .................coeniinn, ....300mW
When ordering wafer/dice refer to Section 10, page 10-1. Derate above 25°C.. 2.0mW/°C
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N4220 2N4221 2N4222
SYMBOL PARAMETER TEST CONDITIONS ; UNIT
: : MIN | MAX | MIN | MAX | MIN | MAX
. -0.1 -0.1 -0.1 nA
lass Gate Reverse Current IW VGS =-15V, Vps=0 ~o1 “oq oa | A
BVass Gate-Source Breakdown Voltage lg = -10uA, Vps =0 -30 -30 -30 v
Vas(off) | Gate-Source Cutoff Voltage Vps =15V, Ip=0.1nA -4 -6 -8
1 Ip = 50uA (2N4220)
VGgs Gate-Source Voltage Vps = 15V Ip = 200uA (2N4221) -05.| -25 | -1 -5 -2 -6 \
. Ip = 500uA (2N4222)
Ipss Saturation Drain Current (Note 1) Vps = 15V, Vgs = 0 0.5 3 2 6 5 15 mA
ats ?&?&%ﬁgﬁﬁiﬁmﬁ?n f=1KkHz 1000 | 4000 | 2000 | 5000 | 2500 6000
Common-Source Forward _ ’
lyfs| Transadmittance (Note 2) f = 100MHz 750 750 750 us
Common-Source Output _
Gos Conductance (Note 1p) Vps =15V, Vgs=0 |[f=TkHz 10 | 20 40
y Common-Source Input
Ciss Capacitance (Note 2) 6 6 6
¢ ‘Common-Source Reverse f=1MHz 2 2 B pF
rss Transfer Capacitance (Note 2)
NOTES: 1. Pulse test duration 2ms. '

2. For design reference only, not 100% tested.
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2N4223, 2N4224
N-Channel JFET
High Frequency Amplifier

FEATURES CHIP TOPOGRAPHY
® NF =3dB Typical at 200MHz 0035
® Crgs < 2pF G025 FULLR
PIN CONFIGURATION B éi.— =
o
TO072 —L oo !sJT
_’{% l‘_ NOTE: SUBSTRATE
r‘—oﬂ—" IS GATE
ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted)
¢ o s Gate-Source or Gate-Drain Voltage .................... -30V
Poooeen Gate CUITEN .....ovveeiee e 10mA’

ORDERING INFORMATION*

*When ordering wafer/dice refer to Section 10, page 10-1.

EINTERSIL

Storage Temperature Range .... .—-65°C to +200°C
Operating Temperature Range ......... -55°C to +175°C

" Lead Temperature (Soldering, 10sec) .............. +300°C

TO-72 | WAFER | DICE POWer DISSIPAtON .....evrvreeeeeene.. e, 300mwW

2N4223 2N4223/W [2N4223/D Derate above 25°C...........ccccceenennnne 2.0mW/°C
2N4224 2N4224/W [2N4224/D

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N4223 2N4224
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN MAX MIN MAX
i -0.25 -0.5 nA
lgss Gate Reverse Current r—'—‘—"‘TA — +150°C Vags = -20V, Vps =0 —0.25 05 Py
BVass Gate-Source Breakdown Voltage ig= -10uA, Vpgs=0 -30 ~-30
Vas(off) Gate-Source Cutoff Voltage :g - ggﬁRA(Z(l%u;gs? ) -0.1 -8 -0.1 -8 v
Vps = 15V —
Vas Gate-Source Voltage :g - ggﬁﬁ gmgg -10 | -70 | -10 | -75
Ipss Saturation Drain Current (Note 1) Vps =15V, Vgs =0 3 18 2 20 mA
Common-Source Forward _ - =
dfs Transconductance (Note 1) Vps =15V, Vgs =0 f=1kHz 3000 7000 2000 7500 us
Y Common-Source Input _ _
Ciss Capacitance (Output Shorted) Vbs =15V, Vgs =0 6 6
c Common-Source Reverse f=1MHz B 2 pF
Tss Transfer Capacitance (Note 2)
Common-Source Forward
lyss! Transadmittance 2700 1700
Common-Source input
Giss 800 800 us
gonductar::)e (Oug:utt !ihorted) Vps = 15V, Vgg =0
ommon-Source Outpul . f = 200MHz
oss Conductance (Input Shorted) (Note 2) 200 200
Gps Small Signal Power Gain 10
f s Vps = 15V, Vgg =0,
NF Noise Figure (Note 2) Rge_ —1kQ 5 dB
NOTES: 1. Pulse test, duration 2ms.

2. For design reference only, not 100% tested.
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Note: All typical values have been guaranteed by characterization and are not tested.
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2N4338-2N4341

2N4338=-2N4341
N-Channel JFET
Low Noise Amplifier

FEATURES

Exceptionally High Figure of Merit .
Radiation Immunity

Extremely Low Noise and Capacitance
High Input Impedance

EINTERS L

APPLICATIONS

® Low-level Choppers
® Data Switches
® Multiplexers and Low Noise Amplifiers

PIN CONFIGURATION

TO-18

ORDERING INFORMATION*

CHIP TOPOGRAPHY

5040
D2
0013
/"W FULLR
= V2T
s")\\lﬂ 016
0025 0025 “—“: ¥
‘0038~ * "0035 t—t
0048
NOTE: SUBSTRATE
0050 1S GATE
[« .014 >

CTo0132¢

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted)

Gate-Source or Gate-Drain Voltage .................... -50Vv
TO-18 WAFER DICE Gate CUITENt .....oeeeveeeiiieeeiieee e e e 50mA
2N4338 2N4338/W |2N4338/D Storage Temperature Range.... -65°C to +200°C
Operating Temperature Range ......... =55°C to +175°C
2N4339 2N4339/W | 2N4339/D Lead Temperature (Soldering, 10sec) . ... +300°C
2N4340 2N4340/W |2N4340/D Power Dissipation ............. bereereaa. ....300mwW
- T o o, o
2N4341 IN4341/W |2N4341/D Derate above 25°C..........cccocvenennnls 2.0mW/°C
*When ordering wafer/dice refer to Section 10, page 10-1.
/
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
' 2N4338 2N4339 2N4340 2N4341
SYMBOL PARAMETER TEST CONDITIONS - UNIT
MIN | MAX [ MIN | MAX | MIN | MAX | MIN | MAX ‘
'~0.1 -0.1 =0.1 -0.1 nA
lass Gate Reverse Currentﬁm Vgs = -30V, Vps=0 o4 o1 oA ZoA1 A
BVagss Gate-Source Breakdown Voltage | Ig = -1uA, Vpg =0 -50 -50 -50 -50 v
VGs(off) Gate-Source Cutoff Voltage Vps =15V, Ip=0.1pA -0.3 -1 -06 | -18 -1 -3 -2 -6
. ) Vps=15V, 0.05 0.05 0.05 0.07 nA
ID(off) Drain Cutoff Current Vgg=( ) (-5) (-5 (~5) c10| ™
Ipss Saturation Drain Current . Vps =15V, Vgs =0 02 | 086 0.5 1.5 1.2 3.6 3 9 mA
ots Common Source Forward 600 | 1800 | 800 | 2400 | 1300 | 3000 | 2000 | 4000
Vps =15V, Vgs =0 - - us
Gos Gommon-Source Output f= 1kHz 5 15 30 60
DS(on) Drain-Source ON Resistance | Vps=0, Ipg =0 2500 1700 1500 800 | ohm
. Common-Source Input
Ciss i . 7 7 7 7
Capacitance Vps =15V, Vggs=0 | f=1MHz pF
Common-Source Reverse
Crss Transfer Capacitance (Note 1) 3 3 8 3
Vps =15V, Vgs =0
NF Noise Figure (Note 1) Rgen = 1meg, f=1kHz 1 1 1 1 dB
BW = 200Hz A
NOTE 1: For design reference only, not 100% tested.
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2N4351

N-Channel Enhancement Mode

MOSFET General Purpose
Ampiifier/Switch

FEATURES

Low ON Resistance

Low Capacitance

High Gain

High Gate Breakdown Voltage
Low Threshold Voltage

PiN CONFIGURATION

TO-72

[}
D G s
PC000711

ORDERING INFORMATION*

ElINMNE1RSIIL

CHIP TOPOGRAPHY

1003
2 g
I r | 0025 , 0020
016 0035 * ~0039
0030 0028 5/ p:0030_, 0029
0046 " 00 NOTE: SUBSTRATE 0040~ 0039
1S BODY
CT001411
ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted)
25V

Drain-Source Voltage or Drain-Body Voltage ..........
Peak Gate-Source Voltage (Note 1) ............. .

Drain Current.....................
Storage Temperature Range...
Operating Temperature Range
Lead Temperature (Soldering, 10sec)

..~65°C to +200°C
......... -55°C to +150°C
: +300°C

T0-72 WAFER DICcE Power Dissipation ..........c.c..c.eeeeernnn.. ....375mW
2N4351 2N4351/W |2N4351/D Derate above 25°C........ e, 3mwW/°C
*When ordering wafer/dice refer to Section 10, page 10-1.
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) Substrate connected to source.

SYMBOL PARAMETER TEST CONDITIONS MIN MAX UNIT
BVpss Drain-Source Breakdown Voltage Ip=10uA, Ygs =0 25 \
lgss Gate Leakage Current Vgs = *30V, Vpg=0 10 PA
Ipss Zero-Gate-Voltage Drain Current Vps =10V, Vgs =0 10 nA
Va&s(th) Gate-Source Threshold Voltage Vps =10V, Ip = 10pA 1 5 "
ID(on) 'ON' Drain Current Vgs = 10V, Vpg = 10V 3 mA
VDS(on) Drain-Source ""ON'" Voitage Ip =2mA, Vgs =10V 1 \
DS(on) Drain-Source Resistance Vgs =10V, Ip=0, f=1kHz 300 ohms
lyss! Forward Transfer Admittance Vps = 10V, Ip = 2mA, f= 1kHz 1000 us

R se Transfer C it
Cres : hﬁ;«ge; ransfer Capacitance Vps =0, Vgs =0, f= 1MHz 13 »
Ciss Input Capacitance (Note 2) Vps = 10V, Vg =0, f=1MHz 5.0 pF
Cd(sub) Drain-Substrate Capacitance (Note 2) Vp(sug) = 10V, f=1MHz 5.0
td(on) Turn-On Delay (Note 2) 45
tr Rise Time (Note 2) 65
ns
td(off) Turn-Off Delay (Note 2) 60
t Fall Time (Note 2) 100
NOTES: 1. Device must nct be tested at =125V more than once or longer than 300ms.

2. For design reference only, not 100% tested.
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2NadorzNages  WBINTIERSIL

N-Channel JFET Switch

'

ITE4391-ITE4393 2N4391-2N4393

FEATURES - K ; CHIP TOPOGRAPHY
® rds(on) < 300 Ohms (2N4391) 5001
. ISD (ci,tnl:\) N LO‘?(?VAAC With 15V S | (2N439, 00135 FULL RADIUS |
® Switches * ith + upplies (2N4392 PRty 0068 .
2N4393) ’ 00175 (DRAIN) ‘!.‘0072!‘_ :;o;;:uasmns
PIN CONFIGURATION
021
TO18  TO:92
o .0029
K .0026
l o6 ' (SOURCE)
CT006601
ABSOLUTE MAXIMUM RATINGS
(Ta= 25°C unless otherwise noted)
&c Gate-Source or Gate-Drain Voltage .................... -40V
o 8 S5 0@ Gate CUITENT ..oeeevveiieeeiieeeiee e 10mA
Poossit Storage Temperature Range............ —-65°C to +200°C
) Operating Temperature Range ......... -55°C to +200°C
ORDERING INFORMATION* Lead Temperature (Soldering, 10sec) .............. +300°C
TO-92 TO-18 | WAFER | DICE TO-18 T0-92
ITE 4391 |2N4391  |2N4391/W |2N4391/D p°g;;t2's:t')‘:$;°gs';é """"""""""" 10:riewvg°c 3%?:.)W‘/'!C
ITE 4392 2N4392 2N4392/W [2N4392/D ‘ : .
ITE 4393 |2N4393  |2N4393/W |2N4393/D P'ggfag . : _85°C to +150°C
*When ordering wafer/dice refer to Section 10, page 10-1. - Operating .......c.oovcvvveeeriiiinieennne -55°C to +135°C

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

4391 4392 4393
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN | MAX | MIN |MAX | MIN | MAX
‘ -100 -100 -100| pA
lass : Gate Reverse Current Ta = 150°C Vgs=-20V, Vps =0 200 200 —200] nA
BVass Gate-Source Breakdown Voltage Ig=-1uA, Vps=0 -40 -40 -40 '
‘ Vas = -5V (4393) 100 100 100 | pA
| Drain Cutoff Current Vps =20V|Vgs = -7V (4392
Dloff) lTA =150°C | DOS Vas = -1 2\,((4391) ) 200 200 200 | nA
Vas) Gate-Source Forward Voltage Ig=1mA, Vps=0 1 1 1
VGs(off) Gate-Source Cutoff Voltage Vps =20V, Ip=1nA -4 | -10| -2 | -5 | -05| -3 v
IDss (shf‘“'a“m Drain Gurrent Vps = 20V, Vgg =0 50 {150 | 25 | 75 | 5 | 30 | mA
ote 1)
Ip =3mA (4393)
\Y Drain-Source ON Voltage Vgs =0 |ID=6mA (4392) 0.4 0.4 0.4 v
DSton) 9 6s Ip = 12mA (4391) :
DS(on) Static Drain-Source ON Resistance Vgs =0, Ip=1mA 30 60 100
Tds(on) Drain-Source ON Resistance Vgs=0, Ip=0 lf = 1kHz 30 1 60 100 Q@
2-26
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ITE4391-ITE4393 2N4391-2N4393
ELECTRICAL CHARACTERISTICS (CONT.)

BINTERSIL

Note: All typical values have been guaranteed by characterization and are not tested.

4391 4392 4393
SYMBOL PARAMETER TEST CONDITIONS UNIT
) MIN | MAX| MIN [ MAX | MIN | MAX
Ciss ::'\?é:;ng)n-Source Input Capacitance Vps = 20V, Vgs =0 14 14 14
Vgs = -5V 35
Common-Source Reverse Transfer - Vas = -7V - 35
Crss Capacitance (Note 2) Vps =0 as f = 1MHz PF
Vgs = - 12V 3.5
td Turn-ON Delay Time (Note 2) Vbp = 10V, Vgs(on) =0 15 15 15
tr Rise Time (Note 2) 1D(on) VGs(otf) 5 5 5
toff Turn-OFF Delay Time (Note 2) 4391 12mA -12v 20 35 50 ns
4392 6 -7
t Fall Time (Note 2) 4393 3 -5 15 20 30
NOTES: 1. Puise test required, pulse width = 300us, duty cycle < 3%.
2. For design reference only, not 100% tested.
510
D Voo
PULSE o— > 1000pF
IN
1KQ I
V|
SCOPE s12 Vour
510 9.6
R. = -51
t (lmou)) e
= = '
- - TCO01411
2-27
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ITE4416, 2N4416/A |

ITE4416, 2N4416/A
N-Channel JFET
High Frequency Amplifier

FEATURES

- EINTERSIL

CHIP TOPOGRAPHY
® Low Noise 10035 suu.‘n
® Low Feedback Capacitance 0025
® Low Output Capacitance T \ [] f% x 0038
e High Transconductance o é}“ ' '
.® High Power Gain Dm| Is(;jT ‘
PIN CONFIGURATIONS L8 | ore. supsTante
. e o7 — IS GATE
TO-72 TO-92
CT000611
ABSOLUTE MAXIMUM RATINGS
(TA = 25°C unless otherwise noted)
Gate-Source or Gate-Drain Voltage
2N4416, ITE4416 ...ooveiieiiieiicieeeene -30V
2N4416A .
s IS Gate Current ..o
G c o
D s Storage Temperature Range
PC00391! 2N4416/2N4416A .......c.ceennt -65°C to +200°C
ITE4416 ..o -55°C +150°C
* Operating Temperature Range
ORDERING INFORMATION 2N4416/2N4416A ................. -65°C to +200°C
TO-92 TO-72 WAFER DICE ITE4416 ..o -55°C to +135°C
Lead Temperature (Soldering, 10secC) .............. +300°C
ITE 4416 | 2Na416 2N4416/w 2N4416/D Power Dissipation ............cc....cccooieene ...300mwW
— 2N4416A | 2N4416A/W | 2N4416A/D Derate above 25°C........cociiivieiiniiiieiaanannnannn.
2N4416/2N4416A ..., 1.7mW/°C
*When ordering wafer/dice refer to Section 10, page 10-1. ITE4416 ..o, 2.7mW/°C
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
SYMBOL PARAMETER TEST CONDITICNS MIN | MAX | UNIT
Vas() Gate-Source Forward Voltage Ig=1mA, Vps=0 1 v
-01| nA
lgss Gate Reverse Current [—TA —150°C | Vas = -20V, Vps =0 - 01| A
2N4416/ITE4416 -30
BVgss Gate-Source Breakdown Voltage 2N4416A Ilg= —-1pA, Vpg =0 _35
2N4416/ITE4416 5| Vv
VGs(off) Gate-Source Cutoff Voltage N4416A Vps =15V, Ip=1nA 25| -6
Ipss Drain Current at Zero Gate Voltage 5 15 mA
Ofs Common-Source Forward Transconductance f=1kHz 4500 | 7500 | uS
dos Common-Source Output Conductance 50 us
Co S R Transfer Capacit Vos =15V, Vs =0
mmon-Source Heverse lransfer Capacitance
Crss (Note 1) 0.8 pF
Ciss Common-Source Input Capacitance (Note 1) f= 1MH 4
Coss Common-Source Output Capacitance (Note 1) z 2 pF

Note: All typical values have been guaranteed by characterization and are not tested. -




BINTERSIL 5
ITE4416, 2N4416/A | 2
ELECTRICAL CHARACTERISTICS (CONT.) g
100MHz 400MHz N
SYMBOL PARAMETER TEST CONDITIONS UNIT | 2
MIN MAX MIN MAX g
Jiss Common-Source Input Conductance 100 1000 wh
biss Common-Source Input Susceptance 2500 10,000 Q
Common-Source Output >
Joss Conductance v 18V v, 0 (Note 1) 75 100 s
Common-Source Output bs ' es ote K
boss Susceptance 1000 4000
Common-Source Forward
dfs Transconductance 4000 !
Gps Common-Source Power Gain Vps = 15V, Ip =5mA (Note 1) 18 10
NF Noise Figure (Note 1) Vps = 15V, Ip=5mA, Rg = 1kQ 2 4 a8

NOTE 1: For design reference only, not 100% tested.
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JAN, JTX, JTXV*

2N4856-2N4861 2N4856-2N4858

- 2N4856-2N4861
> 2

N4856-2N4858 JAN,

 JTX, JTXV*
’N—Channel JFET
Switch

FEATURES

® Low rps(on)

® Ip(off) < 250pA

® Switches *10V Signals With +15V Supplies
(2N4858, 2N4861)

BINTERSIL

CHIP TOPOGRAPHY

5001

00135 FULL qunus
00175 (DRAIN}

| °°71 NOTE SUBSTRATE IS GATE

PIN CONFIGURATION
TO-18

G.C
o s
PC00060!

.

T

0123
027

L

_ 0045 0036
003 0026
(SOURCE)

019
[35)

| ==

014
o

CT00090!

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C. unless otherwise noted)

Gate-Source or Gate-Drain Voltage
2N4856-58.........cceuviiniiiiiis
2N4859-61....

ORDERING INFORMATION*

Gate Current ...........coceveanee
Storage Temperature Range ...

..—65°C to +200°C

Operating Temperature Range ......... -55°C to +200°C
TO-18 WAFER DICE Led Temperature (Soldering, 10sec)................ +300°C
Power Dissipation ...........ccocoieieiiiininninieeennen 1.8W
2N4856 2N4856/W [2N4856/D
t Derate above 25°C. ...10mW/°C
2N48571 2N4857/W [2N4857/D
2N4858+1 2N4858/W |2N4858/D
2N4859 2N4859/W |2N4859/D
2N4860 2N4860/W |2N4860/D
2N4861 2N4861/W |2N4861/D
tadd JAN, JTX, JTXV, to basic part number to specify these devices.
*When ordering wafer/dice refer to Section 10, page 10-1.
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N4856,59 | 2N4857,60 | 2N4858,61
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN |MAX| MIN [MAX| MIN | MAX
Gate-Source 2N4856-58 -40 -40 -40
BVass Breakdown Voltage 2N4859-61 | G = ~1#A VDS =0 “30 “30 =30 v
Vgs = —20V, Vpg =0 - 250 -250 -250| pA
lass Gate Reverse Current _ [Ta=150°q Vas = - 15V, Vps =0 500 ~500 ~500] nA
250 250 250 | pA
ID(off) Drain Cutoff Current [m Vps =15V, Vgg = - 10V 500 500 500 | nA
VGSs(off) Gate-Source Cutoff Voltage Vps =15V, Ip = 0.5nA -4 (-10} -2 | -6 [ -~-08| -4 v
Ipss (sij;‘t‘;a‘;‘)’" Drain Current Vps = 15V, Vgg =0 50 20 [100| 8 | 80 | ma
Vos(on) Drain-Source ON Voltage Vas=0, Ip=() (()éz)? ‘(’1-%‘)’ °(~§’)° ("‘"A)
Tds(on) Drain-Source ON Resistance Vgs=0, Ip=0 1f = 1kHz 25 40 60 | ohm
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2N4856-2N4861 2N4856-2N4858

JAN, JTX, JTXV*

ELECTRICAL CHARACTERISTICS (CONT.)

EBINERSIL

2. For design reference only, not 100% tested.

2N4856,59 | 2N4857,60 | 2N4858,61
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN [MAX| MIN |MAX| MIN |MAX
Ciss Common-Source Input Capacitance 18 18 18
Vps =0, Vgs = - 10V f=1MHz pF
Common-Source Reverse Transfer
Crss Capacitance (Note 2) 8 8 8
tq Turn-ON Delay Time (Note 2) 4640 (2N4856,59) 6 6 10
Vpp =10V, R = 9538 (2N4857,60)
i T VGs(on) =0 191002 (2N4858,61)
t Rise Time (Note 2) VGszo«; ~ 10V, Ip=20 mA (2N4856,9) 3 4 10 | ns
VGs(off) = —8V, Ip=10mA (2N4857,60)
toff Turn-OFF Time (Note 2) VGs(off) = —4V, Ip = 5mA (2N4858,61) 25 50 100
NOTES: 1. Pulse test required, pulse width = 100us, duty cycle < 10%.

ViN

Voo

L

<
D $+——o0 Vour

_ Voo-Vosion)
- Ip(ON)

500

TCO01511
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2N4a§7/A;2N4869/A

v pepnaseo/a  [BINTERSIL

Low Noise Amplifier

FEATURES - A CHIP TOPOGRAPHY

® Low Noise Voltage
® Low Leakage
® 'High Gain
PIN CONFIGURATION
TO-72 NOTE: SUBSTRATE I‘t
IS GATE y
' - . CT001511
ABSOLUTE MAXIMUM RATINGS
(TA = 25°C unless otherwise noted)
Gate-Source or Gate-Drain Voltage .................... -40V
Gate CUIeNt ... 50mA
G ¢ 5 ) Storage Temperature Range ... .—-65°C to +200°C
°Pcmm Operating Temperature Range -55°C to +200°C
Lead Temperature (Soldering, 10sec) .............. +300°C
) - Power Dissipation
ORDERING INFORMATION* Derate above 25°C..........c...cceeunnn... 1.7mW/°C
T0-72 WAFER DICE
2N4867 2N4867/W 2N4867/D
| 2N4867A 2N4867A/W |2N4867A/D
2N4868 2N4868/W 2N4868/D
2N4868A |2N4868BA/W |2N4868A/D
2N4869 2N4869/W 2N4869/ D
2N4869A 2N4869A/W [2N4869A/D

*When ordering wafer/dice refer to Section 10, page 10-1.

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N4867 2N4868 2N4869

SYMBOL PARAMETER TEST CONDITIONS 2N4867A | 2N4B6BA | 2N4869A | T
: . MIN [MAX | MIN | MAX | MIN [MAX
. 1-0.25 -0.25 -0.25| nA
lgss Gate Reverse Current Ta=150°C Vgs = -30V, Vpg =0 o025 ~o8 To25| A
BVgss Gate-Source Breakdown Voltage |Ig = —-1pA, Vpg=0 - 40 -40 -40
VGS(off) Gate-Source Cutoff Voltage Vps =20V, Ip=1uA -07| -2 | -1 -3 |-18| -5 v
Ioss (S;ét:;agc)m Drain Current Vps = 20V, Vgs =0 04 | 12| 1 3 | 25|75 | mA
Common-Source Forward
Ofs Transconductance (Note 1) 700 | 2000 | 1000 | 3000 | 1300 | 4000
Common-Source Output ) f=1kHz us
Jos Conductance 15 4 10
Common-Source Reverse Vbs =20V, Vgs =0
Crss Transfer Capacitance (Note 2) 5 5 5
Common-Source Input f=1MHz pF
Ciss Capacitance (Note 2) 25 25 25
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2
2N4867/A-2N4869/A | . il (L,
ELECTRICAL CHARACTERISTICS (CONT.)
2N4867 2N4868 2N4869
SYMBOL PARAMETER _ TEST CONDITIONS 2N4867A | 2N4868A | 2N4869A | yniT
MIN | MAX | MIN | MAX | MIN | MAX
f=10Hz 20 20 1 20
B Short Gircuit Equivalent Input Vps = 10V, f=1kHz 10 10 10 v
©n Noise Voltage Vgs =0 f=10Hz 10 10 10
A devices . VHz
(Note 2) f=1kHz 5 5 5
Vps =10V, Vgg =0
NF Spot Noise Figure (Note 2) Rgen = 20K, (2N4867 Series) |f= 1kHz 1 1 1 dB
Rgen = 5K, (2N4867A Series)

NOTES: 1. Pulse test duration = 2ms.
2. For design reference only, not 100% tested.
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, 2N5019

‘2N5018

2N5018, 2N5019
P-Channel JFET
Switch

FEATURES ,

®  Low Insertion Loss .

® No Offset or Error Voitages Generated By
Closed Switch

APPLICATIONS

® Analog Switches
® Commutators

L : ® Choppers
® Purely Resistive PP
PIN CONFIGURATION CHIP TOPOGRAPHY
TO-18 5508
o —
: 0035, 0037
r S 0025 * "o027
B
0037, 0035 DJ_: |
0027~ ~.0025
NOTE: SUBSTRATE IS GATE
CT001011
[}
s ¢ ABSOLUTE MAXIMUM RATINGS
(TA = 25°C unless otherwise noted)
ORDERING INFORMATION* Gate-Drain ‘or Gate-Source Voltage ...................... 30v
: i Gate CUITENT ......oeuieiiiiii e 50mA
TO-18 WAFER DICE Storage Temperature Range ............ -65°C to +200°C
ON5018 | 2N5018/W | 2N5018/D Operating Temperature Range ......... -55°C to +200°C
- - Lead Temperature (Soldering, 10sec) .............. +300°C
2N5019 | 2N5019/W | 2N5019/D Power DisSIPation .............cuvveeerieeeeeeieieninnannn, 500mW
*When ordering wafer/dice refer to Section 10, page 10-1. Derate above 25°C..........c.ccccinnnnnnnn. 3mw/°C
ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise noted)
) 2N5018 2N5019
SYMBOL PARAMETER TEST CONDITIONS UNIT |
MIN | MAX | MIN [ MAX
BVass Gate-Source Breakdown Voltage ig =1uA, Vps=0 30 30 v
IGSSR Gate Reverse Current Vgs = 15V, Vps =0 2 2
' Vas = 12V (2N5018) 10 10| ™
lD(o,ﬁ) . Drain Cutoft Current [T—A=—15R Vps = -15V, Vas = 7V (2N5019) ~10 210 | pA
- - -2 -2 nA
Ipco Drain Reverse Current Vpg = -15V, Ig=0
Ta = 150°C -3 -3 | wA
VaGs(off) Gate-Source Cutoff Voitage Vpg = -15V, Ip= -1pA 10 5 \
Ipss Saturation Drain Current Vps = -20V, Vgg =0 -10 -5 mA
VDS(on) Drain-Source ON Voltage Ves =0, :g: :gmﬁ g“gg:gg -05 -0.5 v
rds(on) Static Drain-Source ON Resistance ilp=-1mA, Vgs=0 75 150. Q-
fds(on) Drain-Source ON Resistance “Ip=0, Vgs=0 f=1kHz 75 150
Ciss Common-Source Input Capacitance (Note 1) Vps = -15V,Vgs =0 45 45
f=1MHz pF
Vps =0, Vgs = 12V
Common-Source Reserve Transfer
C y (2N5018), 10 10
rSs Capacitance (Note 1) Vgs =7V (2N5019)

*
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| FEINTERSIL
2N5018, 2N5019
ELECTRICAL CHARACTERISTICS (CONT.) .
' 2N5018 2N5019
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN | MAX | MIN | MAX |
td(on) Turn-ON Delay Time (Note 1) 15 15
t Rise Time (Note 1) VoD = -8V, Vas(on) =0 20 75
Vas(of)  Ipion) RL
td(off) Turn-off Delay Time (Note 1) 2N5018 12v -6mA 91092 15 25 ns
t Fall Time (Note 1) 2N5019 v -3mA 1.8k 50 100
NOTES: 1. For design reference only, not 100% tested.
INPUT PULSE SAMPLING SCOPE

v, RISE TIME < 1ns
66 Voo FALL TIME < 1ns

PULSE WIDTH 100ns
; REPLETION RATE 1MHz
p:

R
ViN
510 1.2K = 7.5K
%} o
L SAMPLING
- 510 SCOPE 51Q

TCootetl

RISE TIME 0.4ns
INPUT RESISTANCE 10MQ
INPUT CAPACITANCE 1.5pF
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2N5114-2N5116, JAN, JTX, JTXV

2N5114-2N5116,

JAN, JTX, JTXV
P-Channel J_FET

Switch

GENERAL DESCRIPTION

Ideal for inverting switching or 'Virtual Gnd" swntchlng
into inverting input of Op. Amp. No driver is required and
+10VAC signals can be handled using only +5V logic (TTL
or CMOS).

EIINTNERSIL

'FEATURES

® Low ON Resistance
®  Ip(off) < 500pA
® Switches directly from TTL Logic

PIN CONFIGURATION

TO-18

o ac S

PC003301

ORDERING INFORMATION*

CHIP TOPOGRAPHY

5508

021

5:0035 , 0037

10025~ * ~0027
al M
0037 0035
0027 ~.0025 =
NOTE: SUBSTRATE IS GATE.
CTo0161!

ABSOLUTE MAXIMUM RATINGS

(TA = 25°C unless otherwise noted)
To18¢ WAFER DICE Gate-Drain or Gate-Source Voltage ...................... 30V
2N5114 | 2N5114/W | 2N5114/D gate Cu{I[ent ........... R .......................... C ........ 50mé
torage Temperature Range............ —65° to +200°
2N5115 | 2NS115/W | 2N5115/D Operating Temperature Range ......... -55°C to +200°C
2N5116 | 2N5116/W | 2N5116/D Lead Temperature (Soldering, 10sec) .............. +300°C
) Power Dissipation ...........ccoevvveiiiininn. ....500mW
*When ordering wafer/dice refer to Section 10, page 10-1. Derate above 25°C 3mW/°C
tadd JAN, JTX, JTXV to basic part number to specify these devices.
SWITCHING CHARACTERISTICS (25°C unless otherwise noted)
JAN TX JAN TX JAN TX
PARAMETER 2N5114 2N5115 2N5116 2N5114 2N55115 2N5116 UNIT
MAX MAX MAX MAX MAX MAX
tqy Turn-ON Delay Time 6 10 12 6 10 25
tr Rise Time (Note 2) 10 20 30 10 20 35 ns
Turn-OFF Delay Time
toff (Note 2) 6 8 10 6 8 20
t; Fall Time (Note 2) 15 30 50 15 30 60
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N5114 2N5115 2N5116
SYMBOL PARAMETER TEST CONDITIONS - UNIT
MIN | MAX | MIN | MAX | MIN | MAX
BVass Gate-Source Breakdown Voltage Ig=1uA, Vps=0 30 30 30 \
500 500 500 pA
lgss Gate Reverse Current |T—A:T0°C—- Vags =20V, Vpg =0 1.0 10 10 oA
2N5114 = 12V ~500 -500 _500| pA
ID(off) Drain Cutoff Current "‘— Vps = -15V, Vgs = 2N5116 =7V ‘__ = —
Ta =150°C 2N5116 = 5V 0 0 0] wA
Vp Gate-Source Pinch-Off Voltage Vps = -15V, Ip= -1nA 5 10 3 6 1 4 \
2-36
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2N5114-2N5116, JAN, JTX, JTXV EINMEIRSIIL
ELECTRICAL CHARACTERISTICS (CONT.)

N
2
1]
-
y
H
J
2N5114 2N5115 2N5116 g
SYMBOL PARAMETER TEST CONDITIONS UNIT o
MIN | MAX | MIN | MAX | MIN | MAX ::
. 2N5114 = —18V (-]
Ioss Drain Current at Zero Gate Voltage Vas =0, Vps = 2Ng115 ~ _15V 30| 90 | -15| -60 | -5 | —25 mA -
(Note 1) ' 2N5116 = —15V g
Vas(f) Forward Gate-Source Voltage Ig =-1mA, Vpg =0 -1 -1 -1 F4
2N5114 = ~15mA
VDS(on) Drain-Source: ON Voltage Vgs =0, Ip= 2N5115 = ~7mA -13 -08 -0.6 \ &'
2N5116 = ~3mA x
DS(on) Static Drain-Source ON Resistance Vgs =0, Ip=-1mA 75 100 150 -
Small-Signal Drain-Source ON 75 100 150 | © EI
'dson)  |Resistance [Jan T only _|Ves=0. D=0, f=1kHz 75 100 175 %
Common-Source Input 25 25 25 <
Giss Capacitance (Note 2)  [Jan TX only VDS = =15 V. Vas =0, f=1MHz 25 25 27
2N5114 =12V
Common-Source Reverse _ _ _
Crss Transfer Capacitance (Note 2) Vbs =0. Vas = g:‘ﬁ;}fg:gv 7 ) 7 7 pF
f=1MHz

NOTES: 1. Puise test; duration = 2ms.
2. For design reference only, not 100% tested.

TEST CONDITIONS INPUT
2N5114 | 2N5115 | 2N5116 10% 2
90%
Vpp ~-10V -6V -6V Vin rore
9 : 0.14F
VGG 20V 12v 8V t v
Vps(ON) N
RL 430 | 910Q 2K 0%
o 510
Rg | 1009 | 2209 | 39082 _ev 22 10%
4 SAMPLING
Ipon) | -15mA | -7mA | -3mA . = scope
ouTPuT SAMPLING SCOPE
VIN -12Vv -7V -5V WF000111 RISE TIME 0.4 ns
INPUT RESISTANCE 10 MHz
INPUT CAPACITANCE 15 pF "= =
TC001711
TYPICAL PERFORMANCE CHARACTERISTICS
Vp Vs IDS(ON) Vp vs Ipss Vp vs s
Y] T ‘50 5o i
80 80 80
7.0 70 70 T
6.0 60 60 ]
50 50 y 4 50 7
40 40
30 \ 30 Vi d . ,
30
A\ 5 J Vos = 20v.
§ \ Jvos = 01 § A vos-o > Ves = 0
20 \ v:: o M 20 " (pulsed) 20 (puls
/'
10 1.0 4 10 /
09 - 09— 09
o8 [ wn 08
06 $. 08 o [\
05 1 05 05 Al
10 30 100 300 1,000 1 3 10 30 100 1,000 3,000 10,000 30,000 100,000
fosionfohms) 1pssimA) olsV)
OP0O1111 0OPo01211 0OP001311
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2N5117-2N5119

2N5117-2N5119

Dielectricaily Isolated Dual PNP

General Purpose Amplifier

. EINTERSIL

FEATURES CHiP TOPOGRAPHY

® High Gain at Low Current 4501

® Low Output Capacitance

® Good hgg Match

® Tight Vgg Tracking [ 088 =

® Dielectrically Isolated Matched Pairs for ¥ |—EmiTTER 5028« 0029
Differential Ampilifiers 023 q TYP 2 PLACES

- l B [~—sase 0030 , 0030
0040 0040
PIN CONFIGURATION EMITTER _/ \"—cou.scroa TYP 2 PLACES
' BASE 0035, 0034
0045 0044
TYP 2 PLACES
CT001711
TO-78
ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted)
Collector-Base or Collector-Emitter
alc Voltage (Note 1).......ccooiiiiiiiiiiiins -45V
& T Emitter-Base Voltage (Notes 1 and 2) ... -7V
£ 8 Collector-Collector Voltage................... 100V
o Coliector Current (Note 1) ........ccoviviiiiiieiiiinnnnen 10mA
Storage Temperature Range ...... .-65°C to +200°C
Operating Temperature Range -55°C to +200°C
* !

ORDERING INFORMATION Lead Temperature (Soldering, 10sec) .............. +300°C
TO-78 WAFER DICE ONE SIDE. BOTH SIDES.
2N5117 | 2N5117/W | 2N5117/D Power Dissipation..................... 400mW 750mwW
ON5118 | 2N5118/W | 2N5118/D Derate above 25°C................ 2.3mW/°C 4.3mW/°C
2N5119 | 2N5119/W | 2N5119/D

*When ordering wafer/dice refer to Section 10, page 10-1.

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN | MAX | MIN | MAX

Ic = 10pA, VG = 5.0V 100 | 300 | 50
hFE DC Current Gain Ic = 5000A, VGE = 5.0V 100 50
) |TA =-55°C |Ic=10pA, VGg = 5.0V 30 20

icBO Collector Cutoff-Current lg=0, Vcg =30V 0.1 0.1 nA

. [TA =150°C . 0.1 0.1 WA

iEBO. Emitter Cutoff Current Ic =0, VEg = 5.0V 0.1 0.1 nA

Icy-Co Collector-Collector Leakage Ve = 100V 5.0 5.0 pA

GBW Current Gain Bandwith Product (Note 4) |ic = 500uA, Vg = 10V 100 100 MHz

Cob Output Capacitance (Note 4) lg =0, Veg =5.0V, f=1MHz 0.8 0.8

Cie Emitter Transition Capacitance (Note 4) Ilc=0, Veg = 0.5V, f=1MHz 1.0 1.0 pF

Ccq-Co Collector-Collector Capacitance (Note 4) |Vcc =0, f=1MHz 0.8 08

VCEO(sust) Collector-Emitter Sustaining Voltage Ic=1.0mA, Ig=0 © 45 45 \

NF Narrow Band Noise Figure (Note 4) Gy 10k Vo =S80V |f=1kHz Rg = 10k$2 40 40 | a8

BVceo Collector Base Breakdown Voltage Ic=10pA, Ig=0 45 45 v

BVepo Emitter Base Breakdown Voltage Ig =10uA, Ic=0 7.0 7.0 \
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2N5117-2N5119 EINM=IRSIIL

N
4
g
MATCHING CHARACTERISTICS (25°C unless otherwise noted) b
¥
2N5117 | 2N5118 | 2N5119 2
SYMBOL PARAMETER TEST CONDITIONS UNIT | ¢n
MIN | MAX | MIN | MAX | MIN | MAX =
DC Current Gain Ratio Ic =10uA to 500uA, Vcg =5V 0.9 1.0 ©
hee/Meep (Note 3) Ic = 104A, VeE = 5.0V 085| 10 | 08 | 1.0
Base-Emitter Voitage Ic = 10uA to 500uA, VG =5V 3.0 mv
VeE;-VeEz Differential 5.0 5.0
1B4-1B2 Base Current Differential 10.0 15 40 nA
Base Voltage Differential - _ - _EE o
A(VBEy-VBED)/ AT Change with Temperature Ic = 10pA, VGg = 5.0V [Ta = -55°Cto +125°C 3.0 5.0 10 | uv/°C
Base-Current Differential — _EES o o
Migy-l)/ AT Change with Temperature Ta= -55°Cto +125°C 0.3 0.5 1.0 | nA/°C

NOTES: 1. Per transistor.
2. The reverse base-to-emitter voltage must never exceed 7.0 volts and the reverse base-to-emitter current must never exceed 10uA.
3. Lower of two hrg readings is defined as hrgy.
4. For design reference only, not 100% tested.
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2N5196-2N5199

2N5196-2N5199
Dual N-Channel JFET
General Purpose Amplifier

BINTERSIL

PIN CONFIGURATION

TO-71

,"’z G,

G, "

04
PC00250!

ORDERING INFORMATION*

CHIP TOPOGRAPHY
6037

S1— +— D2

[31:13

1980 S,
|

Gy

ALL BOND PADS ARE 4 x 4 MIL.

CT000704

e
N

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted)

Gate-Source or Gate-Drain Voitage (Note 1)........ -50V
TO-71 WAFER DICE Gate Current (Note 1) .....cooeviiiiiiiiiiiiiiiienes 50mA
Storage Temperature Range... .-65°C to +200°C
2N5196 | 2N5196/W | 2N5196/D Operagting Te':nperature Ragnge ......... -55°C to +150°C
2N5197 | 2N5197/W | 2N5197/D Lead Temperature (Soldering, 10sec) .............. +300°C
2N5198 | 2N5198/W | 2N5198/D ONE SIDE  BOTH SIDES
oN5199 | 2N5199/W | 2N5199/D Power Dissipation (TA =85°C)....  250mW 500mW
Derate above 25°C................ 2.6mW/°C 4.3mW/°C
*When ordering wafer/dice refer to Section 10, page 10-1.
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
SYMBOL PARAMETER TEST CONDITIONS MIN MAX UNIT
Igss Gate Reverse Current Vgs = -30V, Vpg =0 -25 PA
Ta =150°C -50 nA
BVgss Gate-Source Breakdown Voltage lg=-1uA, Vps =0 -50
VaGs(off) Gate-Source Cutoff Voltage' Vps =20V, Ip=1nA -0.7 -4 \
Vags Gate-Source Voltage -0.2 -3.8
[l Gate Operating Current Vpag = 20V, Ip = 200pA -15 pA
ITA=125°C . -15 nA
Ipss Saturation Drain Current (Note 2) Vps =20V, Vgg =0 0.7 7 mA
dfs Common-Source Forward Transconductance (Note 2) |Vps =20V, Vgs=0 1000 4000
dis Common-Source Forward Transconductance (Note 2) |Vpg =20V, Ip = 200uA 700 1600
dos Common-Source Output Conductance (Note 2) Vps = 20V, Vgg =0 f=1kHz 50 us
Jdos Common-Source Output Conductance (Note 2) Vpg = 20V, Ip = 200uA
Ciss Common-Source Input Capacitance (Note 4)
f=1MHz pF
Cres Common-Source Reverse Transfer Capacitance 2
(Note 4)
NF Spot Noise Figure (Note 4) Vps = 20V, Vgg =0 f- 100k 05 dB
G = 10MQ
en Equivalent Input Noise Voltage (Note 4) f=1kHz 20 unV
: Viir:
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2N5196-2N5199 EINMERSIL
ELECTRICAL CHARACTERISTICS (CONT.) “

2N5196 2N5197 2N5198 2N5199
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX
. . Vpa = 20V, o
lig1-lga! Differential Gate Current Ip = 200uA |125 C 5 5 5 5 nA
Ipss1/Ipss2 (Shlaél:;ag())n Drain Current Ratio Vs = 20V, Vgs = OV 0.95 4 0.95 5 0.95 1 0.95 1
Gis1/9fs2 Transconductance Ratio _
(Note 2) f=1kHz 0.97 1 0.97 1 0.95 1 0.95 1
IVGgs1-Vasz! Differential Gate-Source Voltage 5 5 10 15 mvV
Vpg =20V, [Ta=25°C 5 10 20 40
Alvgs1=Vgsz| | Gate-Source Differential Voltage Ip=200pA {Tg=125°C
AT Change with Temperature Ta= -55°C w/°C
(Note 3) Tg = 25°C 5 10 20 40
|gos1-Gos2! Differential Output Conductance f=1kHz 1 1 1 1 S

NOTES: 1. Per transistor.
2. Pulse test required, pulsewidth = 300us, duty cycle < 3%.
3. Measured at endpoints Tp and Tg.
4. For design reference only, not 100% tested.
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2N5397, 2N5398

2N5397, 2N5398
N-Channel JFET
High Frequency Amplifier

FEATURES

® Gjps = 15dB Minimum (Common Gate) at 450MHz
® Low Noise

® Low Capacitance

PIN CONFIGURATION

TO-72

CRDERING INFORMATION*

TO-72 WAFER DICE
2N5397 | 2N5397/W | 2N5397/D
2N5398 | 2N5398/W | 2N5398/D

*When ordering wafer/dice refer to Section 10, page 10-1.

EINMMERSIIL

CHIP TOPOGRAPHY

5011

NOTE: SUBSTRATE
IS GATE.

i
.

© CToo1911 -

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted)

Drain-Gate Voltage ............................... T
Drain-Source Voltage.....................

Continuous Forward Gate Current

Storage Temperature Range ............ -65°C to +200°C
Operating Temperature Range ......... -55°C to +150°C
Lead Temperature (Soldering, 10sec) .............. +300°C
Power Dissipation .........ccocviiiiiiiiiiieeens 300mW

Derate above 25°C.........cc.cceuvevennenn. 2.4mW/°C

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N5397 2N5398
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN | MAX | MIN | MAX
lgss Gate Reverse Current . Vgs = -15V, Vpg=0 -01 0.1 nA
[Ta=+150°C [150°C ~0.1 ~0.1 LA
BVass Gate-Source Breakdown Voltage Vps=0, lg= ~1pA ’ -25 -25
VaGs(off) Gate-Source Cutoft Voltage Vps =10V, Ip=1nA -1.0 -6.0 -1.0 -6.0 v
Ipss Saturation Drain Current (Note 1) Vps =10V, Vpg =0 10. 30 5 40 mA
Vas(f) Gate-Source Forward Voltage Vps =0, Ig = 1mA 1 1 v
Common-Source 'Forward Vps =10V, Ip = 10mA 6000 { 10,000
s Transconductance (Note 1) Vps =10V, Vgs=0 . 5500 | 10,000
Common-Source Output Vos =10V, Ip=1omA |~ 'KHz 200 us
Goss Conductance Vps = 10V, Vgs = 0 400
Common-Source Reverse Transfer Vps =10V, ip = 10mA 1.2
Crss Capacitance (Note 2) Vs = 10V, Vgs =0 13
A Vog = 10V, Ip = 10mA || = 1MHz 50 pF
Ciss '(Z),\t‘)(;rtl;ng;l-Source Input Capacitance Vos = 10V, Vgs = 0 55
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~
2N5397, 2N5398 EINTERSIL 3
ELECTRICAL CHARACTERISTICS (CONT.) §
2N5397 2N5398 N
SYMBOL PARAMETER TEST CONDITIONS UNIT 2
MIN | MAX | MIN | MAX [1]
Common-Source Input Vpag =10V, Ip =10mA 2000 8
Qiss Conductance (Note 2) Vpg = 10V, Vgs =0 3000 ©
Common-Source Output Vpg =10V, Ip=10mA 400
Goss Conductance (Note 2) Vps =10V, Vgs =0 500 us
Common-Source Forward Vpg = 10V, Ip=10mA f = 450MHz 5500 | 9000
9fs Transconductance (Note 1, 2) Vps =10V, Vgs =0 5000 | 10,000
Gps Common-Source Power Gain (neutralized) 15
NF Gommon-Source, Spot Noise VoG =10V, Ip = 10mA 35 a8
Figure (neutralized) (Note 2)

NOTES: 1. Pulse test duration = 2ms
2. For design reference only, not 100% tested.
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2N5432-2N5434

2N5432-2N5434
N-Channel JFET Switch

FEATURES

® Low rgs(on

@ Exceilent Switching

® Low Cutoff Current

PIN CONFIGURATION

TO-52

G,C o s
PCOO1211

ORDERING INFORMATION*

TO-52 WAFER DICE
2N5432 | 2N5432/W | 2N5432/D
2N5433 | 2N5433/W | 2N5433/D
2N5434 | 2N5434/W | 2N5434/D

*When ordering wafer/dice refer to Section 10, page 10-1.

BINTERSIL

CHIP TOPOGRAPHY

5018

NOTE: SUBSTRATE
027 i 1S GATE

\_g 0035 , _.0035
0025 0026

CT002011

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted)

Gate-Source VOltage .........ceueevvneieneineeiinennnnnsn.
Gate-Drain Voltage
Gate Current
Drain Current
Storage Temperature Range.... .-65°C to +200°C
Operating Temperature Range ......... -55°C to +150°C

Lead Temperature (Soldering, 10sec) .............. +300°C
Power Dissipation .........cccocieiiiiiiiiiiiiiiie 300mwW
Derate above 25°C.........c..cocvvenienets 2.3mW/°C
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N5432 2N5433 2N5434
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN | MAX | MIN [ MAX | MIN | MAX
~200 ~200 -200| pA
Igss Gate Reverse Current Ta=150°C Vgs = -15V, Vps =0 200 200 -200| nA
BVass Gate Source Breakdown Voltage Ig=-1uA, Vps=0 -25 -25 ‘ -25 \
. 200 200 200 | pA
ID(off) Drain Cutoff Current I’ﬂ:‘ﬁo‘oc_‘ Vps =5V, Vgg = =10V 200 200 200 A
VGS(off) Gate-Source Cutoff Voltage Vps =5V, Ip=3nA -4 -10 -3 -9 -1 -4 \%
Ioss (S;;‘t‘;a‘;‘)’" Drain Current Vps = 15V, Vgg =0 150 100 a0 mA
DS(on) Static Drain-Source ON Resistance 2 5 7 10 | ohm
Vps(on) Drain-Source ON Voltage VGs =0, Ip = 10mA 50 70 100 mV
Ids(on) Drain-Source ON Resistance Vgs=0, Ip=0 f=1kHz 5 7 10 ohm
Ciss gg;:ng;'n-Source Input Capacitance 30 30 30
Vps =0, Vgg = -10V |f=1MHz
Common-Source Reverse Transfer
Crss Capacitance (Note 2) 15 15 15 | PF
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2
2N5432-2N5434 EZINERSIL %
a
ELECTRICAL CHARACTERISTICS (CONT.) S
)
2N5432 2N5433 2N5434 N
SYMBOL PARAMETER TEST CONDITIONS UNIT F4
MIN | MAX | MIN | MAX | MIN | MAX g
tq Turn-ON Delay Time (Note 2) Vpp = 1.5V, 4 4 4 g
tr Rise Time (Note 2} Vas(on) = 0, 1 1 1
toff Turn-OFF Delay Time (Note 2) Vas(off) = =12V 6 6 6 ns
1 Fall Time (Note 2) 1D(on) = 10MA 30 30 30

NOTES: 1. Pulse test required, pulsewidth 300us, duty cycle < 3%.
2. For design reference only, not 100% tested.

Voo

R, = Yoo-VosoN
L= "ipoN

D r—-——o Vout

ViN

- E
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2N5452-2N5454

2N5452-2N5454

Dual N-Channel JFET
General Purpose Amplifier

GENERAL DESCRIPTION

Matched FET pairs for differential amplifiers. This family
of genmeral purpose FETs is characterized for low and
medium frequency differential amplifier applications requir-
ing low drift and low offset voltage.

EINTERS L

FEATURES

Low Offset Voltage

Low Drift

Low Capacitance

Low Output Conductance

PIN CONFIGURATION

TO-71

ORDERING INFORMATION*

CHIP TOPOGRAPHY
6037

.023

S1—1 D2 I
01?7

01—'1 1480 ""Sz '
— G Y

Gl
ALL BOND PADS ARE 4 x 4 MIL.
CT000701

uas

ABSOLUTE MAXIMUM RATINGS
(TA = 25°C unless otherwise noted)

Gate-Source or Gate Drain Voltage

TO-71 WAFER DICE (Note 1) ovnieii -50V
Gate Current (Note 1) ......coceiiiiiiiiiiiiiiiiiiians 50mA
2N5452 | 2N5452/W | 2N5452/D Storage Temperature Range .... .. =65°C to +200°C
2N5453 | 2N5453/W | 2N5453/D Operating Temperature Range ........ -55°C to +150°C
5 Lead Temperature (Soldering, 10sec) ............. +300°C
2N5{54 2N5454/W | 2N5454/ ONE SIDE  BOTH SIDES
*When ordering wafer/dice refer to Section 10, page 10-1. Power Dissipation (Tc = 85°C).... 250mwW 500mwW
Derate above 25°C................ 2.9mW/°C 4.3mW/°C
ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted)
2N5452 2N5453 2N5454
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN | MAX | MIN | MAX | MIN | MAX
. -100 -100 —~100| pA
lgss Gate Reverse VCurrent [W Vgs = -30V, Vps =0 7200 200 200 A
BVass e:lttea-;ource Breakdown Vps =0, Ig = —~1uA _50 _50 _50
VGs(off) Gate-Source Cutoff Voltage Vps =20V, Ip=1nA -1 | -45] -1 -45 | -1 -4.5 Vv
Vas Gate-Source Voltage Vps = 20V, Ip = 50pA 02| -42| -02| -42| -0.2 | -42
Vast) |Gate-Source Forward Voltage Vps =0, Ig=1mA 2 2 2
Ipss Saturation Drain Current Vps =20V, Vgg =0 0.5 5.0 0.5 5.0 0.5 5.0 mA
Common-Source Forward = 1kHz 1000 | 3000 | 1000 | 3000 | 1000 | 3000
9fs Transconductance (Note 2) Vps =20V, Vgs =0 f=100MHz 1000 1000 1000
' Common-Source Output 3.0 3.0 3.0 us
Jos " |Conductance Vps = 20V, Ip = 200pA |! = 1kHz 10 10 10
Ciss Capaciancs. (Nota 3 o Vet 40 40 40
I ey R Sl 2 |
Cdgo Drain-Gate Capacitance {Note 2) VpGg =10V, Is=0 1.5 1.5 15
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2N5452-2N5454
ELECTRICAL CHARACTERISTICS (CONT.)

EINmN=RSIL

2N5452 2N5453 2N5454
SYMBOL PARAMETER TEST CONDITIONS UNII
MIN | MAX | MIN | MAX | MIN | MAX ;
&n ey Norss Vonaga_t Vs =20V, Vgs =0 = TkHz 20 20 20 ——l—\'/‘ﬁ
Common-Source Spot Vps =20V, Vggs =0 _
NF Noise Figure (Note 2) Rg = 10MS f=100Hz 05 05 05 | &
lpss1/lpssz |Drain Saturation Current Ratio Vpsg =20V, Vgs =0 095 | 10 | 095 | 10 | 095 | 1.0
IVGs1-Vasz! |Differential Gate-Source Voltage 5.0 10.0 15.0
Gate-Source Voltage T=25C to -55°C 0.4 0.8 2.0
Differential Change with
AVes1Vasd Temperature mv
T=25°C to
Vps = 20V, Ip = 200uA 0. 1.0 25
DS 0 s +125°C 5 ;
Ofs1/9fs2 Transconductance Ratio 0.97 1.0 | 097 1.0 | 0.95 1.0
Igos1-gos2!  {Differential Output Conductance f=1kHz 0.25 0.25 0.25 us

NOTES: 1. Per transistor.
2. For design reference only, not 100% tested.
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2N5457-2N5459

e EINTERSIL

General Purpose Amplifier/Switch

FIN CONFIGURATION CHIP TOPOGRAPHY
5010
s ~ TO0-92 D@2
‘ , . j /-%g% FULLR
; L4 T
S()
\ I I | ’l 013
3
w11
e, NOTE: SUBSTRATE
0050 "1S GATE
D s G Pt 013 =
PC001311 . CT00032!
ORDERING INFORMATION* ABSOLUTE MAXIMUM RATINGS
= 9E9, ;
To-%2 WAFER DICE (TA._ 25°C unless otherwise noted)
. Drain-Gate Voltage ............ccccovvviiniiiiiiinninne.
2N54£7 | 2N5457/W | 2N5457/D Drain-Source Voltage..................
2N5458 | 2N5458/W | 2N5458/D Continuous Forward Gate Current...................... 10mA
Storage Temperature Range............ -65°C to +150°C
2N5459 | 2N5459/W | 2N5459/D Operating Temperature Range ......... -55°C to +135°C
. ) . ) Lead Temperature (Soldering, 10sec) .............. +300°C
When ordering wafer/dice refer to Section 10, page 10-1. Power Dissipation ............ ..310mW
Derate above 25°C.............ceeeuven.e. 2.82mwW/°C
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
BVass Gate-Source Breakdown Voltage Ig = -10pA, Vps =0 -25 -60 v
: Vgs = =15V, Vpg=0 -1.0
lgss Gate Reverse Current Vas = —15V, Vpg =0, Ta = 100°C .05 200 nA
2N5457 -05 -6.0
VGs(off) Gate-Source Cutoff Voltage 2N5458 Vps =15V, Ip=10nA -1.0 -7.0 \
2N5459 -2.0 -8.0
2N5457 Vps = 15V, Ip = 100uA -25
Vags Gate-Source Voltage 2N5458 Vps = 15V, Ip = 200uA -3.5 \
2N5459 Vps = 15V, Ip = 400pA -45
2N5457 - 1.0 3.0 5.0
Ipss Zero-Gate-Voltage Drain Current 2N5458 Vps =15V, Vgs =0 2.0 6.0 9.0 mA
(Note 1) 2N5459 . 4.0 9.0 16
2N5457 1000 | 3000 5000
lyss! Forward Transfer Admittance 2N5458 Vps =15V, Vgs =0, f= 1kHz 1500 4000 5500 us
2N5459 2000 4500 6000
lyos! Output Admittance Vps = 15V, Vgs =0, f=1kHz 10 50 us
Ciss Input Capacitance (Note 2) Vps =15V, Vgs =0, f=1MHz 45 7.0 pF
Crss Reverse Transfer Capacitance (Note 2) Vps =15V, Vgs =0, f = 1MHz 1.5 3.0 pF
. N Vps = 15V, Vgs =0, Rg = 1MHz
NF Noise Figure (Note 2) BW = 1Hz, f = 1kHz 3.0 dB

NOTES: 1. Pulse test required. PW < 630ms, duty cycle < 10%
2. For design reference only, not 100% tested.
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2N5460-2N5465 2
P-Channel JFET , [l u"_-. 2
Low Noise Amplifier 3
=

PIN CONFIGURATION CHIP TOPOGRAPHY g
5503 o

p 0035 . 0035
| 0025 " 0025

y

-
NOTE: SUBSTRATE
p— 016 —| 1S GATE

CT002111

S p G
PC00311!
ABSOLUTE MAXIMUM RATINGS
ORDERING INFORMATION* (TA = 25°C unless otherwise noted)
Drain-Gate or Source-Gate Voltage
TO-92 | WAFER | DICE 2NSA60 = 2N5AB2 .......ooeeeereerereereenenn.
2N5460 2N5460/W | 2N5460/D 2N5463 - 2N5465 ..

Gate CUITENt ........ceuieiiiiiiee et

2N5461 2N5461/W | 2N5461/D

Storage Temperature Range ............ -65°C to +150°C
2N5462 | 2N5462/W | 2N5462/D Operating Temperature Range ......... -55°C to +135°C
Lead Temperature (Soldering, 10sec) .............. +300°C
2N5463 | 2N5463/W | 2N5463/D Power Dissipation .........c.cccoveviiiiiiiniinins 310mwW
2N5464 | 2N5464/W | 2N5464/D Derate above 25°C...........c..cceneenins 2.82mW/°C

2N5465 | 2N5465/W | 2N5465/D

*When ordering wafer/dice refer to Section 10, page 10-1.

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
2N5460, 2N5461, 2N5462 40
BVass Gate-Source Breakdown Voltage 2N5463, 2N5464, 2N5465 lg =10pA, Vps =0 80 Y
2N5460, 2N5463 0.75 6.0
VGs(off) Gate-Source Cutoff Voltage 2N5461, 2N5464 Vps = -15V, Ip = 1.0pA 1.0 75 \
2N5462, 2N5465 1.8 9.0
2N5460, 2N5461, 2N5462 |Vpg=0 VGs = 20V 5.0
Gate Reverse Curent 2N5463, 2N5464, 2N5465 Vas = 30V 5.0 nA
lass ) 2N5460, 2N5461, 2N5462 Vgs = 20V ' 1.0
TA=100°C 5N5463, 2N5464, 2N5465 Vas = 30V , 10 A
2N5460, 2N5463 -1.0 -5.0
Ipss Zero-Gate Voitage Drain Current |2N5461, 2N5464 -20 -9.0 mA
2N5462, 2N5465 Vps = -15V |Vgs =0 -4.0 -16
2N5460, 2N5463 Ip=0.1mA 0.5 4.0
Vags Gate-Source Voltage 2N5461, 2N5464 Ip=-0.2mA 08 4.5 Vv
2N5462, 2N5465 Ip= -0.4mA 15 6.0
2N5460, 2N5463 1000 4000
dfs Forward Transadmittance 2N5461, 2N5464 1500 5000 us
2N5462, 2N5465 2000 6000
Jos Output Admittance VDs = ~18V |f=1.0kHz 75 usS
Ciss Input Capacitance (Note 1) Ves =0V 5.0 7 pF
Crss Reverse Transfer Capacitance (Note 1) f=1MHz 1.0 2.0 pF
NF Common-Source Noise Figure (Note 1) f = 100Hz 1.0 25 DB
SR R reiain | [ [ e [

NOTE 1: For design reference only, not 100% tested.
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Note: All typical values have been guaranteed by characterization and are not tested.



' 2N5484-2N5486

2N5484-2N5486
N-Channel JFET
High Frequency Amplifier

FEATURES

® Up to 400MHz Operation
® Economy Packaging
® Crgs < 1.0pF

SIINTTERS]1E

CHIP TOPOGRAPRY

0025 FULLE‘R

PIN CONFIGURATION

T0-92

o s @

PC003401

I \ %'_ | 2
_L D(z)' ls&TT

NOTE: SUBSTRATE
IS GATE

CT002211

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise specified)

Forward Gate Current..........

ORDERING INFORMATION*

TO-92 WAFER | DICE
2N5484 | 2N5484/W | 2N5484/D
2N5485 | 2N5485/W | 2N5485/D
2N5486 | 2N5486/W | 2N5486/D

*When ordering wafer/dice refer to Section 10, page 10-1.

Storage Temperature Range....

Drain-Gate Voltage ............ccoceiiiiiiiiiiniin.
Source Gate Voltage............coceveviiiiiiiinnnnnn,
Drain Current...........coooiiiiiiiiiiiiiie

.-65°C to +150°C

Operating Temperature Range ......... -55°C to +135°C

Lead Temperature (Soldering, 10sec)
Power Dissipation .............cocoevenenen

+300°C

Derate above 25°C.............cccnenennen 2.82mW/°C

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N5484 | 2N5485 | 2N5486
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN [MAX| MIN |MAX| MIN [MAX
-1.0 -1.0 -1.0
lass Gate Reverse Current Ta=100°C Vgs = -20V, Vps=0 200 ~200 7200 nA
BVgss Gate-Source Breakdown Voltage Ig=-1uA, Vps=0 -25 -25 -25
VGSs(off) Gate-Source Cutoff Voltage Vps =15V, Ip=10nA ~0.3]-3.0|-05|-4.0{ -2.0( -6.0 v
Ipss Saturation Drain Current Vpg =15V, Vgs =0 (Note 1) 10 | 50 | 40| 10 | 80 | 20 mA
Common-Source Forward
dfs Transconductance 3000 | 6000 | 3500 | 7000 | 4000 | 8000
Common-Source Output f=1kHz
Jos Conductance 50 60 ) s
Common-Source Forward f=100MHz | 2500
Re(yts) Transconductance (Note 2) f = 400MHz 3000 3500
Common-Source Output f = 100MHz 75 us
Re(yos) Conductance (Note 2) f = 400MHz 100 100
| Common-Source Input Vos = 15V, Vgs =0 f = 100MHz 100
Reyyis) Conductance (Note 2) f = 400MHz 1000 1000
Common-Source Input
Ciss Capacitance (Note 2) 5.0 5.0 5.0
Common-Source Reverse
Crss Transfer Capacitance (Note 2) f=1MHz 1.0 1.0 1.0 pF
Common-Source Output
Coss Capacitance (Note 2) 2.0 2.0 2.0
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Note: All typical values have been guaranteed by characterization and are not tested.




%
2N5484-2N5486 il IL %
1]
H
ELECTRICAL CHARACTERISTICS (CONT.) 2
J
2N5484 | 2N5485 | 2N5486 N
SYMBOL PARAMETER TEST CONDITIONS - UNIT F 4
MIN [MAX| MIN [MAX! MIN [MAX g
Vps = 15V, Vgs =0, Rg = IMQ | f= TkHz 25 25 25 g
Vpg =15V, Vp = 1mA, 3.0
Rg = 1k i
NF Noise Figure f = 100MHz 20 20
Vps =15V, Ip = 4mA,
(Note 2) > .
Rg = 1kQ f = 400MHz 4.0 4.0
Vps = 15V, Ip = 1mA 16 | 25 d8
Gps Gommon-Source Power Gain_ = 100MHz 18 | 30 | 18 | 30
(Note 2) Vps =15V, Ip = 4mA f = 400MHz 10 | 20 | 10 | 20

NOTES: 1. Pulse test required. Pulse width = 300us, duty cycle < 3%.
2. For design reference conly, not 100% tested.
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2N5515-2N5524

2N5515-2N5524
Dual N-Channel JFET
Low Noise Amplifier

FEATURES
® Tight Temperature Tracking

BINTERSIL

CHIP TOPOGRAPHY

(2N5515-19)
® Tight Matching 6037 @n5520.24
@ High Common Mode Rejection o
® Low Noise R ' —
! G G '___L_ o, om0
_— ~ St K
PIN CONFIGURATION T f:\-————:{ P
o ! |- e
o - 1 S s./ 0035 0035
e ! o 2Pt
G
ALL BOND PADS ARE 4 x 4 MIL.
CT005711
ABSOLUTE MAXIMUM RATINGS
A (TA = 25°C unless otherwise specified)
S0l o S Gate-Source or Gate-Drain Voltage .................... -40V
" oo Gate Current (Note 1) ...........cooooeeeeiinniiini . 50mA
Storage Temperature Range ............ -65°C to +200°C
Operating Temperature Range ......... -55°C to +150°C
Q_&E_FﬂuGl_NFOﬂMATlON* Lead Temperature (Soldering, 10sec) .............. +300°C
T0-72 WAFER DICE . ONE SIDE  BOTH SIDES
2NS515 | 2NS515/W | 2N5515/D Power Dissipation (Tp =85°C)....  250mW 375mW
2N5516 | 2N5516/W | 2N5516/D Derate above 25°C................ 2.0mW/°C 3.0mW/°C
2N5517 | 2N5517/W | 2N5517/D
NOTE: Per transistor.
2N5518 | 2N5518/W | 2N5518/D (
2N5519 | 2N5519/W | 2N5519/D
2N5520
2N5521
2N5522
2N5523
2N5524
*When ordering wafer/dice refer to Section 10, page 10-1.
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
SYMBOL PARAMETER TEST CONDITIONS MIN | MAX [ UNIT
. - 250 pA
lgss Gate Reverse Current ﬁA_=1—50_TC— Vgs = -30V, Vps=0 ~ 250 A
BVgss Gate-Source Breakdown Voltage Ig=~1uA, Vps=0 -40
Vp Gate-Source Pinch-Off Voltage Vps =20V, Ip=1nA -0.7 ~4 v
Ipss Drain Current at Zero Gate Voltage (Note 1) 0.5 75 mA
Common-Source Forward Transconductance
gfs (Note 1) = KMz 1000 | 4000 s
Joss Common-Source Output Conductance 10
Common-Source Reverse Transfer Vbs =20V, Vas =0 5
Crss Capacitance (Note 3) f=1MHz pF
Ciss Common-Source Input Capacitance (Note 3) 25

Note: All typical values have been guaranteed by characterization and are not tested.



BINTERSIL %
2N5515-2N5524 2
| ‘ a
ELECTRICAL CHARACTERISTICS (CONT.) a
1
SYMBOL " PARAMETER TEST CONDITIONS MIN | MAX | UNIT E
2N5515-19 30 (7]
= " ! f=10Hz o0
en Equivalent Input Noise Voltage 2N5520-24 15 | nV//Hz N
(Note 3) 2N5515-24 f=1kHz 10 L3
: -100 pA
g Gate Current Ta=125°C VpG = 20V, Ip = 200uA ~100 A
Vags Gate Source Voltage -02 | -38 \2
s Common-Source Forward Transconductance f= 1kHz 500 | 1000 us
(Note 1)
Joss Common-Source Output Conductance 1 us
MATCHING CHARACTERISTICS (25°C unless otherwise noted)
2N5515,20|2N5516,21(2N5517,22|2N5518,23|2N5519,24
SYMBOL PARAMETER TEST CONDITIONS - - - “— UNIT
MIN [MAX| MIN |MAX| MIN |MAX| MIN |[MAX| MIN |MAX
Drain Current Ratio at Vps =20V, Vgs =0 095( 1 [095| 1 [095( 1 |095] 1 {080 1
Ipss1/Ipss2 Zero Gate Voltage (Note 1)
ligt - lg2! Differential Gate Current Vb = 20V, Ip = 200uA 10 10 10 10 10 | nA
(+125°C)
’ Transconductance Ratio VpaG = 20V, Ip = 200uA 097 1 [097| 1 (095} 1 |095] 1 ]0.90| 1
Ofs1/0ts2 (Note 1) f=1kHz
Differential Output VpaG = 20V, Ip = 200uA
Igosst — Goss2! Conductance £ 2 Kz 0.1 0.1 0.1 0.1 0.1 | ps
Vast - Vasz! Differential Gate-Source VpG = 20V, Ip = 200¢A 5 5 10 15 15 | mv 2
oltage . .
AlVgst - Vasz | Gate-Source Voltage
—————=" | Differential Drift Vpg = 20V, Ip = 200pA 5 10 20 40 80 ‘i\g
AT (TA = ~55°C to +125°C)
Common Mode Rejection Vpp = 10 to 20V, )
CMAR Ratio (Note 2, 3) I = 200pA 100 100 90 a8

NOTES: 1. Pulse duration of 28ms used during test.
2. CMRR = 20 log10AVpp/AlVgs1—- Vaszl, (AVpp = 10V)
3. For design reference only, not 100% tested.
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2N5638-2N5640

2N5638-2N5640
N-Channel JFET Switch

FEATURES

® Economy Packaging
® Fast Switching
® Low Drain-Source 'ON' Resistance

PIN CONFIGURATION

TO-92

oD s @

PC00340!1

ORDERING INFORMATION*

TO-92 WAFER DICE
2N5638 | 2N5638/W | 2N5638/D
2N5639 | 2N5639/W | 2N5639/D
2N5640 | 2N5640/W | 2N5640/D

*When ordering wafer/dice refer to Section 10, page 10-1.

lINTERS L

CHIP TOPOGRAPHY

5001

00135 FULL RADIVS ____
00175 (ORAINI N Lmz NoTE_ sussTaATE 15 GATE

L

0 0123
023 o127

| -

on | sovnce
F— on

CT00090}

ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise specified)

Drain-Source Voltage
Drain-Gate Voltage ....
Source-Gate Voltage ..

Forward Gate Current.............coeeeenens 10mA
Storage Temperature Range............ -65°C to +150°C
Operating Temperature Range ......... -55°C to +135°C

+300°C

Lead Temperature (Soldering, 10sec)
Power Dissipation ...........
Derate above 25°C

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N5638 | 2N5639 | 2N5640
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN [MAX| MIN [MAX| MIN IMAX
BVass Gate Reverse Breakdown Voltage Ig = -10pA, Vps =0 -30 -30 -30 v
-1.0 -1.0 -1.0( nA
Igss Gate Reverse Current Ta=100°C Vgs = -15V, Vpg=0 10 10 ~10| pA
1.0 1.0 10 | nA
) Vps = 15V, Vgs = - 12V (2N5638)
1D(off) Drain Cutoff Current [Ta=100°C| Vas = -8V (2N5639), Vgs = -6V (2N5640) 10 10 10| wA
Ipss Saturation Drain Current - | Vps =20V, Vgs =0 (Note 1) 50 25 5.0 mA
] Vgs =0, Ip = 12mA (2N5638),
Vps(on) Drain-Source ON Voitage Ip = 6mA (2N5639), Ip = 3mA (2N5640) 0.5 0.5 0.5 v
'DS(O,,) Static Drain-Source ON Resistance Ip=1mA, Vgs =0 30 60 100
'dS(on) Drain-Source ON Resistance Vgs=0, Ip=0 f=1kHz 30 60 100 Q
Common-Source Input
Ciss Capacitance (Note 2) . 10 10 10
Common-Source Reverse Transfer Vas = - 12V, Vps =0 f= 1MHz pF
Crss Capacitance (Note 2) . . 4.0 4.0 4.0
Turn- Delay Ti Note 2 4.0 6.0 8.0
'd(on) um-On Delay Time (Note 2) Vpp = 10V Ipon) = 12mA (2N5638)
t Rise Time (Note 2) Vas(on) =0 ID(on) = B6mA (2N5639) 5.0 8.0 10 ns
ty Turn-OFF Delay Time (Note 2) sz(of%— -10V Ipjon)= 3mA (2N5640) 5.0 10 15
tf Fall Time (Note 2) 10 20 30
(Note 2)
NOTES: . 1. Pulse test; PW < 300us, duty cycle < 3.0%.

2. For design reference only, not 100% tested.
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Note: All typical values have been guaranteed by characterization and are not tested.




2N5638-2N5640 EINTERSIL

Voo -
R = V._?)D ~ (rDs(on) +50) =10vDC 0.1uF
INPUT ) 7O 50 OHM SCOPE B
(SCOPE A) v
| GENERATOR I r
=
1ok  s00
2
TO 50 OHM SCOPE A
OouTPUT AMA
(SCOPE B) = TEKTRONIX 567A
WF000211 OR EQUIVALENT
‘TCO001911
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Note: All typical values have been guaranteed by characterization and are not tested.
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2N5902-2N5909

2N5902-2N5909

Dual N-Channel JFET :
General Purpose Amplifier

FEATURES
® Tight Tracking

.® Good Matching

PIN CONFIGURATION

TO-99

S:}f D: |} G2
[}

G p S
PC001511

ORDERING INFORMATION*

TO-99 | WAFER DICE
2N5902 | 2N5902/W | 2N5902/D
2N5903 | 2N5903/W | 2N5903/D
2N5904 | 2N5904/W | 2N5904/D
2N5905 | 2N5905/W | 2N5905/D
2N5906 | 2N5906/W | 2N5906/D
2N5907 | 2N5907/W | 2N5907/D
2N5908 | 2N5908/W | 2N5908/D
2N5909 | 2N5909/W | 2N5909/D

*When ordering wafer/dice refer to Section 10, page 10-1.

EIINTERSIL

CHIP TOPOGRAPHY
' 6015

GATES ARE
ISOLATED FROM
SUBSTRATE

NG~ “‘Lw
e |

CT002411

fe—— 014 ——{

FULLR -\

ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise specified)
Gate-Drain or Gate-Source

Voltage (Note 1) .......cooevniiniiiiiininninnns -40V
Gate Current (Note 1) ...........
Storage Temperature Range .....
Operating Temperature Range ..

-65°C to +200°C
...=55°C to +150°C

Lead Temperature (Soldering, 10sec) .............. +300°C
ONE SIDE BOTH SIDES
Power Dissipation 367mW 500mW
Derate above 25°C................ 3mW/°C 4mW/°C

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N5902-6 | 2N5903-7 | 2N5904-8 | 2N5905-9
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN |[MAX| MIN [MAX| MIN [MAX| MIN |[MAX
VDG =10V, . |oN5902-5 20 20 20 2.0
. i i Ip =30 - - : -
| lg1-lgz | Differential Gate Current ﬂ= ! 2”5A°C SN5906.0 02 02 02 02 ] MA
IDSS1 ) ) - .
-—_— Saturation Drain Current Ratio Vpg =10V, Vgg =0 095y 1 |095] 1 095 1 |085]| 1
IDss2 .
Ofs1
'g‘f‘; Transconductance Ratio f = 1kHz 097 1 |097| 1 [095]| 1 095| 1
S.
| Vasi1-Vasz | Differential Gate-Source Voltage 5 5 10 15 | mv
' Vpg = 10V, Ta =25°C
AlVgst1-Vgs2 | Gate-Source Voltage Differential Ip = 30uA Tg = 125°C 5 10 20 40
AT Drift (Measured at end points Ta= —55°C uv/°c
Ta and Tg) TQ = 25°C 5 10 20 40
| gos1—Gos2 | Differential Output Conductance f = 1kHz 0.2 0.2 0.2 02| us
2-56

Note: All typical values have been guaranteed by characterization-and are not tested. :



FINTERSIL 2
2N5902-2N5909 | 2
ELECTRICAL CHARACTERISTICS (25°C uniess otherwise noted) S
J
2N5902-5 2N5906-9 N
SYMBOL PARAMETER TEST CONDITIONS o UNIT =
MIN | MAX | MIN | MAX a
-5 -2 | pA o
lgss Gate Reverse Current Ta= 125°C ] Vgs = -20V, Vpg =0 10 5 A ©
BVass Gate-Source Breakdown Voltage Ig=-1uA, Vpg=0 -40 -40
VaGs(off) Gate-Source Cutoff Voltage Vps = 10V, Ip=1nA -06| -45]| -06 | -45 Vv
Vas Gate Source Voltage -4 -4
) -3 -1 PA
g Gate Operating Current Ta=125°C VpG = 10V, Ip = 30pA 3 T A
Ipss Saturation Drain Current 30 500 30 500
Common-Source Forward f=1kHz
Ofs Transconductance 70 250 70 250 us
Jdos Common-Source Output Conductance | Vps =10V, Vgs=0 5 5
Ciss Common-Source Input Capacitance Vps =10V, Vgs =0 3 3
Common-Source Reverse Transfer = 1MHz pF
Crss Capacitance (Note 1) 15 |, 1.5
Common-Source Forward 50 150 50 150
gfs Transconductance Vpg = 10V, Ip = 30pA us
dos Common-Source Output Conductance f=1kHz 1 1
k \Y
- Equivalent Short Circuit Input —”—-—
en Noise Voltage (Note 1) 0.2 01 | Hz
Vos = 10V, Vgs =0 f=100Hz
NF Spot Noise Figure (Note 1) Ra = 10M$ 3 1 dB 2
NOTE 1: For design reference only, not 100% tested.
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Note: All typical values have been guaranteed by characterization and are not tested.



2N5911, 2N5912 IT5911, IT5912

2N5911, 2N5912
IT5911, IT5912

Dual N-Channel JFET
High Frequen_cy ‘ Amp-lifier

FEATURES |

® Tight Tracking ‘-
® Low Insertion Loss
® Good Matching

PIN CONFIGURATION
TO-99 TO-71
s.4f 0=} G
G [y S

ORDERING INFORMATION*

T0-71 T0-99 WAFER DICE
IT5911 2N5911 | 2N5911/W | 2N5911/D
1T5912 2N5912 | 2N5912/W | 2N5912/D

*When ordering wafer/dice refer to Section 10, page 10-1.

BINTERSIL

CHIP TOPOGRAPHY
o ‘ 6022
r 024—— ’]
e G, 2087, 0037
1 ) 027 " 0027
f (TYP. 2 PLACES)
o1 _p, 0037 , 0037
H 0027 0027
; (TYP. 2 PLACES)
—$1 0037, 0037
0027 " 0037
(TYP. 2 PLACES)
CT002511

ABSOLUTE MAXIMUM RATINGS

{TA = 25°C unless otherwise noted)

Gate-Drain or Gate-Source Voltage ......... SO
Gate Current .........ooeiniiiiiii
.. —65°C to +200°C

Storage Temperature Range...

Operating Temperature Range ......... -55°C to +150°C
Lead Temperature (Soldering, 10sec) .............. +300°C
' TO-71 . TO99
; ONE BOTH ONE BOTH

SIDE SIDES SIDE SIDES
Power
Dissipation...... 200mW 400mwW 367TmW 500mwW
Derate above
25°C .o, 1.6mW/°C  3.2mW/°C 3.0mW/°C 4.0mW/°C

ELECTRICAL CHARACTERISTICS (25°C l.\mless otherwise noted)

SYMBOL PARAMETER TEST CONDITIONS MIN | MAX | UNIT
-100 PA
lgss Gate Reverse Current Ta=150°C Vgs = -15V, Vpg =0 250 A
BVass Gate Reverse Breakdown Voltage ig= —-1uA, Vpgs=0 -25
VGsff) - Gate-Source Cutoff Voltage Vps =10V, Ip=1nA -1 -5 Y]
Vas Gate-Source Voltage -03 -4
. Vpag = 10V, Ip = 5mA -100 pPA
la Gate Operating Current Ta=125°C 700 A
Saturation Drain Current (Pulsewidth 300us, _ _
Ibss duty cycle < 3%) Vps = 10V, Vgg =0V 7 40 mA
afs Common-Source Forward Transconductance f=1kHz 5000 {10,000
ofs g\?cr’?;n??-Source Forward Transconductance f = 100MHz 5000 | 10,000
us
dos Common-Source Output Conductance f=1kHz 100
Joss Common-Source Output Conductance (Note 1) f = 100MHz 150
Ciss Common-Source Input Capacitance (Note 1) Vpag = 10V, Ip=5mA 5
Crss Common-Source Reverse Transfer Capacitance f=1MHz 12 pF
(Note 1)
- ; iroui ; nv
. (E'\?:tl;age)nt Short Circuit Input Noise Voltage f = 10kHz 20
VHz
. . f=10kHz
NF Spot Noise Figure (Note 1) R = 100kS2 1 dB
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2N5911, 2N5912 IT5911, IT5912 | ERINTERSIIL
ELECTRICAL CHARACTERISTICS (CONT.)

‘ IT, 2N5911 | IT, 2N5912
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN | MAX | MIN [ MAX
lig1-lg2l Differential Gate Current VpG = 10V, Ip = 5mA 125°C 20 20 nA
Ipss1
—_ X . . Vps =10V, Vgs =0
Ipss2 Saturation Drain Current Ratio (Pulsewidth 300ps, duty cycle < 3%) 0.95 1 0.95 1
IVgs1-Vasz! Differential Gate-Source Voltage 10 15 \%
] ] Ta=25°C
AlVgsi-Vasz! Gate-Source Voltage Differential Tg = 125°C 20 40
AT Drift (Measured at end points, |\, _ 10y |5 =5mA Ta= —55°C uv/°C
DG » 1D m, A
TaA and Tg) Tg = 25°C 20 40
gts!
gf_2 Transconductance Ratio f=1kHz 0.95 1 0.95 1
s

NOTE 1: For design reference only, not 100% tested.

2-59
Note: All typical values have been guaranteed by characterization and are not tested.
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2N6483-2N6485

2N6483-2N6485
Dual N-Channel JFET
Low Noise Amplifier

FEATURES

® Ultra Low Noise
e High CMRR

o Low Offset

® Tight Tracking

. BINTERSIL

CHIP TOPOGRAPHY
6019

D

Ne—— 09— o035 , 0080

Gy Poc o R el
0025 ~ 0070
PIN CONFIGURATION ‘\ \*:'s' TYP. 2 PLACES
. o 025 %t::.:‘l_ G g:; x gg;
TO-71 _L ¥ 'u‘D’ TYP. 2 PLACES
8 0035 0036
0025~ .0025
TYP. 2 PLACES
CT002611
ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted)
Gate-Source or Gate-Drain Voltage (Note 1)........ -50V
s olel b Gate-Gate VOAGE .......ovvvreeereeeeriaiieieeeieeeans +50V
6 o Gate Current (Note 1) ....ovvvvreeeiiiiiiieeeeeeeeeiinenn. 50mA
Peooosal Storage Temperature Range..... -65°C to +200°C
Operating Temperature Range -55°C to +175°C
ORDERING INFORMATION* Lead Temperature (Soldering, 10sec) .............. +300°C
TO-71 WAFER DICE . ONE SIDE BOTH SIDES
2N6483 | 2N6483/W | 2N6483/D Power Dissipation...................... 250mW 400mW
Derate above 25°C................ 1.7mW/°C 2.7mW/°C
2N6484 | 2N6484/W | 2N6484/D
2N6485 | 2N6485/W | 2N6485/D
*When ordering wafer/dice refer to Section 10, page 10-1.
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
SYMBOL PARAMETER TEST CONDITIONS MIN | MAX | UNIT
-200 PA
lgss . Gate Reverse Current r———TA —~150°C | VGs = —30V, Vps =0 200 A
BVass Gate-Source Breakdown Voltage Ig= -1pA, Vps=0 -50
Vp Gate-Source Pinch Off Voltage Vps =20V, Ip=1nA -0.7 | -4.0 v
Ipss Drain Current at Zero Gate Voltage (Note 2) Vps =20V, Vgs=0 - 0.5 7.5 mA
dfs Commion-Source Forward Transconductance (Note 2) . ; 1000 | 4000
Vps =20V, Vgg =0, f=1kHz us
Joss Common-Source Output Conductance (Note 6)
Ciss Common-Source Input Capacitance 20
Vps =20V, Vgs =0, f=1MHz pF
Crss Common-Source Reverse Transfer Capacitance (Note 6) 3.5
| 100 pA
la Gate Current r—TA —150°C Vgp =20V, Ip= ZOQgA (Note 6) 100 oA
Vas Gate Source Voltage Vpa = 20V, Ip = 200uA 0.2 38 \"
Ofs Common-Source Forward Transconductance Vpag = 20V, Ip = 200uA, f= 1kHz 500 1500
dos Common-Source Output Conductance Vpg = 20V, Ip = 200uA 1 us
_ Vps = 20V, Ip = 200pA, f=10Hz 10
en Equivalent Input Noise Voltage (Note 6) Vs = 20V, Ip = 2004A, f = 1kHz 5 nV/\/Hz

NOTES: 1. Per transistor.
: 2. Pulse test required; pulse width = 2ms.

Note: All typical values have been guaranteed by characterization and are not tested.



2N6483-2N6485
MATCHING CHARACTERlST'CS (@ 25°C unless otherwise noted)

EINTERSIL

2N6483 2N6484 2N6485
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN | MAX | MIN | MAX | MIN | MAX
IDss1 Drain Current Ratio at Zero Vps = 20V, Vgs =0
@ Gate Voltage (Note 4) 0.85 1 095 1 095 1
g1 - lg2 | Differential Gate Current ¥2ci=+2102\/5°(|70= 200uA 10 10 10 nA
Gist ! VpG=20V, Ip = 200pA,
*Qgsz Transconductance Ratio f=1kHz (Note 4) 0.97 1 0.97 1 0.95 1
_ Differential Output VpGg =20 V, Ip =200uA,
I gos1 - gos2 | Conductance (Note 6) f=1kHz 0.1 0.1 0.1 Hs
Differential Gate-Source - -
[ Vast - Vasz | Voltage VDG = 20V, Ip = 200uA 5 10 15 | mv
Al Vgsy - Vasz | Gate-Source Volta = =
X ge VDG = 20V, Ip = 200pA o
T Differential Drift Ta= -55°C to +125°C 5 10 25 | wv/°C
Common Mode Rejection Vpp = 10 to 20V,
CMRR Ratio (Note 6) Ib = 200A (Note 5) 100 100 90 dB

NOTES: 3. These ratings

are limiting values above which the serviceability of any individual semiconductor device may be impaired.
4. Pulse duration of 2ms used during test.
5. CMRR = 20Log10AVpp/Al Vgs1-Vaszh (AVpp = 10V), not included in JEDEC registration.
6. For design reference only, not 100% tested.

TYPICAL PERFORMANCE CHARACTERISTICS

en vs. FREQUENCY

en vs. FREQUENCY
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5
& F:
2 e
z &
loz o = 100 LA
10 f—t=Vps = 15V 10 > |I;'2°°M
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NS 1
| vps = 25V - -
1 1
10 100 K 10K 100K 10 100 1K 10K 100K
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OP00141i OP001611
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100 — 15
"80 T 14
o 13
7 § » = Ciss T
) g "
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& % /] : g 1
© / 7L — & o
- 7 8 Ip = 200 -
10 A ; D kA
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4.0 —441GSS L
P2 Z 4
3 ¢, -
2.0 p==1D =400 ,A 2 - rss
i ! |
1
. A5 - 200 ; I
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IMF6485

IMF6485
Dual N-Channel JFET
Low Noise Amplifier

GENERAL DESCRIPTION

This N-Channel Junction FET is characterized for ultra
low noise applications requiring tightly controlled and speci-
fied noise parameters at 10Hz and 1000Hz. Tight matching
specifications make this device ideal as the input stage for
low frequency differential instrumentation amplifiers.

[SIINTTERS]|

FEATURES

® Ultra Low Noise
High CMRR
Low Offset
Tight Tracking

PIN CONFIGURATION

1071

ORDERING INFORMATION*

CHIP TOPOGRAPHY

6019
0,
Gy \t-“ o _’i
SN L o %0n x 2%
T\E—-——:t " re 2maces

>
0037 0037
I8 3.2
TYP 2 PLACES
CT002601

ABSOLUTE MAXIMUM RATINGS

(TA = 25°C unless otherwise noted)

Gate-Source or Gate-Drain Voltage (Note 1)

Gate-Gate Voltage ...........coooeveiniiiinnn.
Gate Current (Note 1)

TO-71 WAFER DICE Storage Temperature Range............. -65°C to +200°C
Operating Temperature Range ......... -55°C to +175°C
IMFE485 | IMF6485/W | IMF6485/D Lead Temperature (Soldering, 10sec) .............. +300°C
*When ordering wafer/dice refer to Section 10, page 10-1. . ONE SIDE© BOTH SIDES
Power Dissipation..................... =~ 250mW 400mW
Derate above 25°C 1.7mW/°C 2.7mW/°C
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
SYMBOL k PARAMETER ‘ TEST CONDITIONS MIN | MAX UNIT
: ) -200 pA
lass Gate Reverse Currgnt r——“—‘—TA ~150°C Vgs = -30V, Vpg =0 200 oA
BVgss Gate-Source Breakdown Voltage Ig=-1uA, Vpg=0 -50
Vp Gate-Source Pinch-Off Voltage Vps =20V, Ip=1nA -0.7 -4.0 v
Ipss Drain Current at Zero Gate Voltage (Note 2) Vps =20V, Vgs =0 0.5 75 mA
dfs &o;\;ng?gource Forward Transconductance Vps = 20V, Vgs = d, f=1KkHz 1000 | 4000
doss Common-Source Output Conductance | Vps =20V, Vgg =0, f=1kHz 10 Hs
Ciss Common-Source Input Capacitance (Note 4) Vps =20V, Vgg =0, f=1MHz 20
Crss Common-Source Reverse Transfer Capacitance 35 PF
! (Note 4)
-100 PA
la Gate Current [_T A——_= 150°C Vap = 20V, Ip = 200uA ~100 A
Vas Gate-Source Voltage VpaG = 20V, Ip = 200uA 0.2 -38 v
Ofs Common-Source Forward Transconductance Vpag = 20V, Ip = 200pA, f = 1kHz 500 1500
dos Common Source Output Conductance Vpg = 20V, Ip = 200uA 1 Hs
_ Vps = 20V, Ip = 200pA, f=10Hz 15 |
en Equivatent Input Noise Voltage (Note 4) Vos = 20V, Ip = 2004A, = 1kHz 10 nV/\/HAz
NOTES: 1. Per transistor.

2. Pulse test required; pulse width =2ms.
3. For design referer\ce only, not 100% tested.
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. = -
IMF6485 EINTERSIL =
| @
MATCHING CHARACTERISTICS (@ 25°C unless otherwise noted) g
: [} ]
SYMBOL PARAMETER TEST CONDITIONS MIN [ MAX | UNIT
Ipsst . .'
E; Drain Current Ratio at Zero Gate Voltage Vps = 20V, Vgg =0 (Note 2) 0.95 1
. ) ) VDG = 20V, Ip = 200uA
gt - lgz | Differential Gate Current TAz +125°C 10 nA
fst ! Vpg = 20V, Ip = 200uA,
P Transconductance Ratio f=1kHz (Note 2) 0.95 1
| dos1 = Gos2 | Differential Output Conductance (Note 4) :/BC?‘:’_EOV’ ip = 200uA, 0.1 us
I Vgst - Vasz | Differential Gate-Source Voltage VpG = 20V, Ip = 200uA 25 mv
AlVast - Vasz! Ve = -
" . : B cG =20V, Ip = 200uA o
——AT . Gate-Scource Voltage Differential Drift Ta= -55°C to +125°C 40 uv/°C
. _— ] Vpp =10 to 20V,
CMRR Common Mode Rejection Ratio (Note 3, 4) Ip = 2004A 90 dB
NOTES: 1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
2. Pulse duration of 2ms used during test.
3. CMRR = 20Log10AVpp /Al Vast - Vasz |, (AVpp =10V )
4. For design reference only, not 100% tested.
TYPICAL PERFORMANCE CHARACTERISTICS
en vs. FREQUENCY en vs. FREQUENCY
* T e
L TN 2
i i i|Vpg=20V
= < 7 T K‘IY' T OTOTT
z 2 i ‘: o
z Sortornrbid
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10 bbb b b e
s o wo T
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», Ly
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L] T T T
: 8 R A
] 13 +
7 - 2 | .
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2 / - S T t
,/- 8 =t Flp = 200 uA +—
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3N161

3N161
Diode Protected P-Channel
Enhancement Mode MOSFET

BINTERSIL

General Purpose Amplifier/Switch

FEATURES

® Channel Cut Off With Zero Gate Voltage

© Square-Law Transfer Characteristic Reduces
Distortion

® |ndependent Substrate Connection Provides
Flexibility in Biasing

¢ Internally Connected Diode Protects Gate From
Damage Due to Overvoltage

PIN CONFIGURATION

TO-72

CGSD

PC002711

ORDERING INFORMATION*

WAFER DICE
3N161/W | 3N161/D

TO-72
3N161

*When ordering wafer/dice refer to Section 10, page 10-1.

CHIP TOPOGRAPHY

15072

25 MIL —————={
s .
Il .

-

27 MIL

CT00272!

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted)
Drain-Source or Drain-Gate Voltage...................... 40V

Drain Current............. 50mA
Gate Forward Current..... 10uA
Gate Reverse Current ..........cocovevvviiiieniniiinnnnnnns 1mA

Storage Temperature... .
Operating Temperature ................... -55°C to +150°C
Lead Temperature (Soldering, 10sec) .............. +300°C
Power Dissipation ............cocoiiiiiiiiiiiieinin 375mW

Derate above 25°C.........ccoccvenvenennens 3.0mW/°C

ELECTRICAL CHARACTERISTICS (@ 25°C and Vgs = 0 unless otherwise noted)

SYMBOL PARAMETER TEST CONDITIONS MIN TYP | MAX UNIT
lgssF Forward Gate-Terminal Current Vas = -25V, Vpg=0 -100 PA
|TA= +100°C -1 nA
Forward Gate-Source Break- :
BVass down Voltage Ig=-0.1mA, Vpg =0 -25 v
) ] Vps = - 15V, Vgg =0 . -10 nA
Ipss Zero-Gate-Voitage Drain Current Vos = - 25V, Vag =0 T A
VGs(th) Gate-Source Threshold Voltage Vps = -15V, Ip= - 10pA -15 -5
\
Vas Gate-Source Voltage Vps = - 15V, Ip = -8mA ~45 -8 v
1D(on) On-State Drain Current Vps = - 15V, Vgg = ~ 15V -40 -120 mA
Small-Signal Common-Source
ys! Forward Transfer Admittance 3500 6500
| Small-Signal Common-Source f=1kHz ’ us
Yos! Output Admittance 250
Common-Source Short-Circuit Vps = - 18V, Ip = -8mA
Ciss Input Capacitance (Note 1) 10
Common-Source Short Circuit f=1MHz pF
Crss Reverse Transfer Capacitance (Note 1) 4

NOTE 1: For design referénce only, not 100% tested.

Note: All typical values have been guaranteed by characterization and are not tested.



(2]
aMtes, Mics BINTERSIL :
P-Channel Enhancement Mode | 8
MOSFET General Purpose Amplifier @
Switch -+

'Y
FEATURES CHIP TOPOGRAPHY
® Very High Input Impedance 1503
® High Gate Breakdown
® Fast Switching R 024 >
® Low Capacitance r

PIN CONFIGURATION -G 2025 0029
016
T0-72 AL
%‘«3?"‘%:2;33_/ NOTE: SUBSTRATE -0 G * 008
IS 8ODY
ABSOLUTE MAXIMUM RATINGS (Note 1)
(TA = 25°C unless otherwise noted)
c s Drain-Source or Drain-Gate Voltage
v 020 BNTB3 i -40V
BNTBA i -30v
Static Gate-Source Voltage
ORDERING INFORMATION* BNTB3 i 40V
BNTBA ..o +
TO-72 WAFER DICE Transient Gate-Source Voltage (Note 2)... .
Drain Current........coooviiiiiiie
3N163 SN163/W | 3N163/D Storage Temperature......................
3N164 3N164/W | 3N164/D Operating Temperature ...................

*When ordering wafer/dice refer to Section 10, page 10-t.

ELECTRICAL CHARACTERISTICS (e 25°C

Lead Temperature (Soldering, 10sec)
Power Dissipation ..........c...ccooeviinrnnene.
Derate above +25°C

NOTES:

1. See handling precautions on 3N170 data sheet.
2. Devices must not be tested at £125V more than

once, nor for longer than 300ms.

and Vs =0 unless noted)

3N163 3N164
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN | MAX | MIN | MAX
IGSSR Gate Reverse Leakage Current 10 10
VGgs = —40V (3N163) 10 ~10 pA
lgssk Gate Forward Current Vgs = -30V (3N164)
Ta= +125°C -25 -25
BVpss Drain-Source Breakdown Voltage -ip=~10uA, Vgs =0 -40 -30
BVsps Source-Drain Breakdown Voltage Ilg= ~10pA, Vgp=0, Vps =0 -40 -30
Vasi(th) Threshold Voltage Vps =Vgs, Ip=-10uA -20) -50| -20 | -5.0 \
VGsi(th) Threshold Voltage Vps = -15V, Ip= -10pA -20| -50| -20| -5.0
Vas Gate Source Voltage Vps = -15V, Ip= -0.5mA -30| -65| -3.0| -6.5
Ipss Zero Gate Voltage Drain Current Vps = -15V, Vgg =0 200 400
Isps Source Drain Current Vgp =15V, Vgs=Vpe =0 400 800 PA
DS(on) Drain-Source on Resistance Vgs = =20V, Ip = -100pA 250 300 ohms
1D(on) On Drain Current Vps = -15V, Vgg = - 10V -5.0 | -30.0| -3.0 | -30.0 mA
Ofs Forward Transconductance 2000 | 4000 | 1000 ( 4000
Vps =-15V, Ip= -10mA, f=1kHz us
dos Output Admittance 250 250
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3N163, 3N164

3N163, 3N164

- EBINTERSIL

ELECTRICAL CHARACTERISTICS (CONT.)

3N163 3N164
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN | MAX | MIN | MAX
Ciss Input Capacitance—Qutput Shorted 25 25
Crss Reverse Transfer Capacitance Vps = ~15V, Ip = -10mA, f=1MHz 0.7 0.7 pF
Coss Output Capacitance Input Shorted (Note 1) 3.0 3.0
NOTE 1: For design reference only, not 100% tested.
SWITCHING CHARACTERISTICS (@ 25°C and Vgg=0)
3N163 3N164 :
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN | MAX | MIN | MAX
ton Turn-On Delay Time Vpp = -15V 12 12
tr Rise Time ID(on) = ~10mA (Note 1) 24 24 ns
toff Turn-Off Time Rg = RL = 1.4kQ 50 50

SWITCHING TIME CIRCUIT SWITCHING WAVEFORM

Voo
o
Ry
A /
————0 Vour
Rz
— —
| o 0%

< —»i toft
‘: 509 WF00031!

TC00201!
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3N165, 3N166

Dual P-Channel
Enhancement Mode MOSFET
General Purpose Amplifier

FEATURES

® Very High Impedance
® High Gate Breakdown
® Low Capacitance

PIN CONFIGURATION

TO-99

c D:
G o,

s

PCO0O1711

DEVICE SCHEMATIC

SO—JJT:%L—M

CHIP TOPOGRAPHY
2506
%%:T ~ '::275 NOTE: SUBSTRATE
e 0025 L, 1S BODY.
10035
— s 2 T
GATE 2 / ::g f 025
GATE 1
501 80DY
CT002911

ABSOLUTE MAXIMUM RATINGS (Note 1)
(Ta = 25°C unless otherwise specified)

rain-Source or Drain-Gate Voltage (Note 2)
3N165

Transient Gate-Source Voltage (Note 3)....

Gate-Gate Voltage ...........ccoeevveeiiiiiiiiininnnnnn. +80V
Drain Current (Note 2) ........coovieiviiiinniiiiienenne. 50mA
Storage Temperature...... ... -65°C to +200°C
Operating Temperature ................... -55°C to +150°C
Lead Temperature (Soldering, 10sec) .............. +300°C
Power Dissipation

One Side............ ...300mW

Both Sides.......c.oeviiiiiiiiiii 525mW
Total Derating above 25°C................ 4.2mW/°C
8 4
DS000111
ORDERING INFORMATION*
TO-99 WAFER DICE
3N165 3N165/W | 3N165/D
3N166 3N166/W | 3N166/D
*When ordering wafer/dice refer to Section 10, page 10-1.
ELECTRICAL CHARACTERISTICS (@ 25°C and Vgg =0 unless noted)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN |[MAX
IgssR Gate Reverse Leakage Current Vgs = 40V 10
lgssk Gate Forward lLeakage Current -10
[ Ta=+125C Vas = -40V “25| pA
Ipss Drain to Source Leakage Current Vpg = —-20V -200
Isps Source to Drain Leakage Current Vgp=-20, Vpg=0 -400
ID(on) On Drain Current Vpg = -15V, Vgg = -10V -5 [ -30 mA
VGS(th) Gate Source Threshold Voitage Vpg = -15V, Ip= - 10pA -2 -5
Vasith) Gate Source Threshold Voltage Vps =Vgs, Ip= -10pA -2 | -5 v
DS(on) Drain Source ON Resistance 1 Vgs = -20V, Ip = ~100pA 300 | ohms
dfs Forward Transconductance 1500 | 3000
Vps = ~15V, Ip= -10mA, f=1kHz us
dos Output Admittance 300
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3N165, 3N166

3N165, 3N166 = ; E2INMERSIL
ELECTRICAL CHARACTERISTICS (CONT.)" e

. LIMITS _
SYMBOL PARAMETER TEST CONDITIONS © : UNIT.
MIN |MAX .
Ciss : Input Capacitance 3.0
Crss Reverse Transfer Capacitance Vps = -15V, Ip= -10mA, f= 1MHz 0.7 pF
Coss Output Capacitance (Note 4) 3.0
Re(Yis) Common Source Forward Transconductance Vps = -15V, Ip= -10mA, f=100MHz (Note 4) | 1200 us
MATCHING CHARACTERISTICS 3N165
LIMITS
SYMBOL . PARAMETER TEST CONDITIONS UNIT
. MIN |MAX
Yis1/Yts2 Forward Transconductance Ratio Vps = -15V, Ip = -1500uA, f= 1kHz 0.90 | 1.0
VGgsi-2 Gate Source Threshold Voltage Differential Vps = -15V, Ip = ~500uA ' 100 mV
AvVasi-2 Gate Source Threshold Voltage Differential Vps = -15V, Ip = ~500uA 100 | pvrec
AT Change with Temperature i Ta= -55°C to = +25°C ®

NOTES 1. See handling precautions on 3N170 data sheet.
2. Per transistor.
3. Devices must not be tested at +125V more than once, nor for longer than 300ms.
4. For design reference only, not 100% tested.
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3N170, 3N171

N-Channel Enhancerﬁent
Mode MOSFET Switch

FEATURES

Low Switching Voltages

Fast Switching Times

Low Drain-Source Resistance

Low Reverse Transfer Capacitance

ElINTERSIL

HANDLING PRECAUTIONS

MOS field-effect transistors have extremely high input
resistance and can be damaged by the accumulation of
excess static charge. To avoid possible damage to the
device while wiring, testing, or in actual operation, follow the
procedures outlined below.

1. To avoid the build-up of static charge, the leads of
the devices should remain shorted together with a
metal ring except when being tested or used.
Avoid unnecessary handling. Pick up devices by the
case instead of the leads.

3. Do not insert or remove devices from circuits with
the power on as transient voltages may cause
permanent damage to the devices.

PIN CONFIGURATION

TO-72

cB
° G S

PC003511

ORDERING INFORMATION*

TO-72 WAFER DICE
3N170 3N170/W | 3N170/D
3N171 3N171/W | 3N171/D

*When ordering wafer/dice refer to Section 10, page 10-1.

CHIP TOPOGRAPHY

1003
0025 0029
.0035 0039 pe—— 024 ———py
[wrs | o oo
016 0035 " ~0039
L 0030, 0028
0030 , 0029 s~ NorE: suBSTRATE — © x
10040 * 0039 15 BODY 0040~ 0038

CT00670!

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted)
Drain-Gate Voltage ............ccoveiiiiiiiiiiiiiieene. +35V

Drain-Source Voltage.... 25V
Gate-Source Voltage .... +35V
Drain Current............coviiiiiiniiiiii 30mA
Storage Temperature Range............ -65°C to +200°C

-55°C to +150°C

Operating Temperature Range
Lead Temperature (Soldering, 10sec)
Power Dissipation

Derate above 25°C..........c.ccccvvnenians 2.4mW/°C

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) Substrate connected to source.

LIMITS
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN |MAX
BVpss Drain-Source Breakdown Voltage Ip=10pA, Vgs =0 25 "
Vgs = -35V, Vpg =0 10
lass Gate Leakage Current I‘_——_——TA —125°C 100 pA
Ipss Zero-Gate-Voltage Drain Current Vps = 10V, Vgs =0 10 nA
Ta =125°C 1.0 HA
Vas(th) Gate-Source 3N170 Vps = 10V, Ip = 10uA 1.0 | 20 v
Threshold Voltage 3N171 15 | 3.0
ID(on) "ON" Drain Current Vgs = 10V, Vpg = 10V 10 mA
VDS(on) Drain-Source ""ON'' Voltage Ip = 10mA, Vgg = 10V 2.0 \
Tds(on) Drain-Source ON Resistance Vgs =10V, Ip=0, f=1.0kHz 200 Q
1Yyl Forward Transfer Admittance }/23% ;‘(13;/ » Ip=2.0mA, 1000 us
2-69

Note: All typical values have been guaranteed by characterization and are not tested.

[~]
=
=
~
e
(2]
<
=
~
-




3N170, 3N171

3N170, 3N171 BINTERSIL
ELECTRICAL CHARACTERISTICS (CONT.) ‘ | :

IMIT!
SYMBOL PARAMETER TEST CONDITIONS L S UNIT
L ) MIN |MAX
Crss Reverse Transfer Capacitance (Note 1) Vps =0, Vgg =0, f=1.0MHz ) , 1.3
Ciss input Capacitance (Note 1) Vps =10V, Vgs =0, f=1.0MHz 5.0 PF
Cd(sub) . Drain-Substrate Capacitance (Note 1). Vp(sug) = 10V, f=1.0MHz 5.0
td(on) Turn-On Delay Time (Note 1) ’ 3.0
t Rise Time (Note 1) VoD = 10V, Ipon) = 10mA, 10 | ns
td(off) Turn-Off Delay Time (Note 1) VGs(on) = 10V, Vas(otf) =0, 3.0
1 Fall Time (Note 1) R =508 15
NOTE 1: For.design reference only, not 100% tested.
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(2]
172, N7 BINTERSIL
Diode Protected P-Channel ' S
Enhancement Mode MOSFET @
General Purpose Amplifier/Switch 3
]
FEATURES CHIP TOPOGRAPHY
® High Input Impedance 15032
¢ Diode Protected Gate o025 o0z
PIN CONFIGURATION | e —
TO-72 T r .<_G %:2‘2_,( Aggg
:0030_, _Doﬁ S—/ \—D 0030, 0028
10040 " 0039 NOTE: SUBSTRATE 0040~ 0038
IS BODY
e 4 | _ ABSOLUTE MAXIMUM RATINGS
PCo0toN ‘ (Ta = 25°C unless otherwise noted)
Drain-Source or Drain-Gate Voltage
DEVICE SCHEMATIC . gn:;g .................................. ggx
) i Drain Current............ ..50mA
Gate Forward Current............oooiiiiiiinniiiinenennn. 10uA
I Gate Reverse Current ..........cooovivieiiiiviiiiieenenns 1mA
< 0 2 : Storage Temperature.... ...—65°C to +200°C
) A Operating Temperature ................... -55°C to +150°C
) Lead Temperature (Soldering, 10sec) .............. +300°C
3 Power Dissipation ..........cccoiiiiiiiiniin e 375mW
oo : Derate above 25°C............ccccuvunnnnnn. 3.0mW/°C

ORDERING INFORMATION*

TO-72 WAFER DICE
3N172 3N172/W | 3N172/D

3N173 3N173/W | 3N173/D

*When ordering wafer/dice refer to Section 10, page 10-1.

ELECTRICAL CHARACTERISTICS (@ 25°C and Vpg =0 unless noted)

3N172 3N173
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN | MAX | MIN | MAX
Igss Gate Reverse Current Vas = -20V -200 500 pA
Ta= +125°C -0.5 -1.0 MA
BVgss Gate Breakdown Voltage Ip = -10pA -40 | -125| -30 | -125
BVpss Drain-Source Breakdown Voltage Ip= -10pA -40 -30
BVsps Source-Drain Breakdown Voltage Ig= ~-10uA, Vpg =0 -40 -30 \
Vash) Threshold Voltage Vps = VGs, Ip = -10pA -20| -5.0| -20 | -5.0
Vps = -15V, Ip= -10pA -20| -50| -20| -5.0
Vags Gate Source Voltage Vps = -15V, Ip = -500uA -30)] -65| -25| -65
Ibss Zero Gate Voltage Drain Current Vps = -15VY, Vgs =0 -0.4 -10
Isps Zero Gate Voltage Source Current Vgp = -15V, Vpg =0, Vgp=0 -0.4 -10 nA
DS(on) Drain Source On Resistance Vgs = -20V, ip = -100pA 250 350 ohms
'D(on) On Drain Current Vps = -15V, V(_;_s = -10V -50| -30 | -5.0 | -30 mA
2-71
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3N188-3N191

3N188=3N191

Dual P-Channel ,
Enhancement Mode MOSFET
General Purpose Amplifier

FEATURES

Very High Input Impedance

High Gate Breakdown 3N190-3N191
Zener Protected.Gate 3N188-3N189
Low Capacitance

PIN CONFIGURATION

TO-99 -

G:f] S2 |} D:

PC002011

ORDERING INFORMATION*

. BINTERSIL

CHIP TOPOGRAPHY

2506

0025 027

0035 [+ 927 ——=| NOTE: SUBSTRATE

T),,, o - e 1S BODY.

e |
- SID

GATE 27 oo f 025
GATE 1 L l

S0 I—J

3N190, 3N191 ONLY

L BODY

CT003211

ABSOLUTE MAXIMUM RATINGS

"(Ta = 25°C unless otherwise noted)

Drain-Source or Drain-Gate Voltage (Note 1)
3N188, 3N189
3N190, 3N191

Transient Gate-Source Voltage (Notes 1 and 2)..+125V

Gate-Gate Voltage .............ccoevviiiiiiiinininnns +80V
TO-! W .

0-99 AFER - DICE Drain Current (Note 1) ......c.ivieieiiniiiiiiieeaennee 50mA
3N188 — — Storage Temperature.... ...—65°C to +200°C
3N189 _ _ Operating Temperature ................... -55°C to +150°C

_ Lead Temperature (Soldering, 10sec) .............. +300°C
3N190 3N190/W | 3N190/D Power Dissipation )

One Side......oeevniiiii e 300mwW
3N191 3N191/W | 3N191/D "
Both Sides.......cccveeeviiiiiiiiiiiiiiiieans 525mwW
*When ordering wafer/dice refer to Section 10, page 10-1. Total Derating above 25°C................ 4.2mW/°C
ELECTRICAL CHARACTERISTICS (25°C and Vgs =0 unless otherwise noted)
3N188 3N190
SYMBOL PARAMETER TEST CONDITIONS 3N189 SN191 | yiT
MIN [ MAX | MIN | MAX
IGSSR | Gate Reverse Current Vgs = 40V 10
IassF Gate Forward Current Vas = -40V ~200 -0 eA
Ta=125°C -200 -25
BVpss Drain-Source Breakdown Voltage Ip=-10uA -40 -40
BVsps Source-Drain Breakdown Voltage Is = -10uA, Vgp =0 -40 -40
i Vps = -15V, Ip= —10pA -20| -50 | -20| -50 v
VaGsith) Threshold Voltage :
: Vps = Vas, Ip= ~10uA - -20| -50| -20| -5.0
Vas Gate Source Voltage Vpg = -15V, Ip = -500uA -30| -65| -3.0| -65
Ipss Zero Gate Voitage Drain Current Vps = -15V -200 -200
lsDS Source Drain Current Vep = 15V, Vpg =0 ~400 Za00| PA
DS(on) Drain-Source on Resistance Vps = -20V, Ip = -100pA 300 300 ohms
ID(on) On Drain Current Vps = -15V, Vgs = -10V. -5.0 | -30.0| -5.0 | -30.0 mA
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g
3N188-3N191 Sl IL
=i
[
ELECTRICAL CHARACTERISTICS (CONT.) @
(2]
3N188 3N190 z
SYMBOL PARAMETER TEST CONDITIONS 3N189 3N191 | ynir | ©Q
MIN | MAX | MIN | MAX
dfs Forward Transconductance (Note 3) 1500 | 4000 | 1500 | 4000
Yos Output Admittance = Tkhz 300 300 | S
Ciss Input Capacitance Output Shorted (Note 5) Vps = -15V, Ip = -10mA 4.5 4.5
Crss Reverse Transfer Capacitance (Note 5) f=1MHz 1.5 1.0 pF
Coss Output Capacitance Input Shorted (Note 5) 3.0 3.0
SWITCHING CHARACTERISTICS (@ 25°C and Vgs =0 unless noted)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN |MAX
td(on) Turn On Delay Time Vpp = -15V, Ip= -10mA 15
tr Rise Time Rg = RL = 1.4k2 (Note 5) 30 ns
toff Turn Off Time 50

MATCHING CHARACTERISTICS (@ 25°C and Vgs =0 unless noted) 3N188 and 3N190

LIMITS
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN |MAX

Yis1/Yis2 Forward Transconductance Ratio Vpg = =15V, Ip = -500uA, f= 1kHz 085 | 1.0
Vasi-2 Gate Source Threshold Voltage Differential Vps = -15V, Ip = -500pA 100 mV
AVGsi-2 Gate Source Threshold Voltage Differential Vps = =15V, Ip = -500uA, ' o
———Ag— Change with Temperature (Note 4) T=-55°C to +25°C 100 | uv/°C
AVGs1-2 Gate Source Threshold Voltage Differential Vps = =15V, Ip = -500uA 100 | wv/oc
T Change with Temperature (Note 4) T=+25°C to +125°C L
NOTES: 1. Per transistor.

1
2. Approximately doubles for every 10°C increase iri Ta.
3. Pulse test duration = 300us; duty cycle < 3%.
4. Measured at end points, Tp and Tg.

5. For design reference only, not 100% tested.
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D100, ID101

ID100, ID101

Dual Low Leakage Diode

GENERAL DESCRIPTION |

The ID100 and ID101 are monolithic dual diodes intend-
ed for use in applications requiring extremely low leakage
currents. Applications include interstage coupling with re-
verse isolation, signal clipping and clamping and protection
of ultra low leakage FET differential dual and operational
amplifiers.

BINTERSIL

FEATURES

¢ Igr=0.1pA (Typical)

e BvVRp > 30V

®. C,gs = 0.75pF (Typical)

PIN CONFIGURATIONS
TO-71
TO-78
. A;Z Ka ;E ; I

ORDERING INFORMATION*

TO78
ID100

TO71
ID101

WAFER
iD100/W

CHIP
1D100/D

CHIP TOPOGRAPHY
4000

fe— 023 —»

CATHODE #1

- CATHODE #2
0030, 0030
T!‘F,\ TYP2 PLACES 0040 X 0040

TYP 0030
2 PLACES 0040 DIA

T

017

ANODE #1 '
CT003311

ABSOLUTE MAXIMUM RATIN’GS‘

(Ta = 25°C unless otherwise noted)

Diode Reverse Voltage..........coccevviiivencninnnnenenne. 30V
Diode to Diode Voltage .. ....250V
Forward Current ............ ...20mA
Reverse Current ...........coieiiviiiiiiiiiiieneens 100uA
Storage Temperature Range............ -65°C to +200°C

Operating Temperature Range
Lead Temperature (Soldering, 10$ec)
Power Dissipation

-55°C to +150°C
+300°C

"When ordering wafer/dice refer to Section 10, page 10-1. Derate above 25°C.........cc.cceeiveninnnns 2.4mW/°C
ELECTRICAL CHARACTERISTICS (@ 25°C uniess otherwise noted)
1D100, iID101
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN | TYP |MAX
Vg Forward Voltage Drop Ig = 10mA 0.8 1.1 \
BVR Reverse Breakdown Voltage IR=1pA 30 \%
Ir Reverse Leakage Current VR=1V 01 pA
‘ 2.0 10
l TAa=125°C VR =10V 10 nA
Hn1—l|q2| Differential Leakage Current 3 pA
Crss Total Reverse Capacitance VR =10V, f=1MHz (Note 1) 0.75 1 pF

NOTE 1: For design reference only, not 100% tested.
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ID100, ID101

TYPICAL PERFORMANCE CHARACTERISTICS
REVERSE CURRENT vs. VOLTAGE
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IT100, IT101

IT100, IT101
P-Channel JFET Switch

GENERAL DESCRIPTION

This P-channel JFET has been designed to directly
interface with TTL logic, thus eliminating the need for costly
drivers, in analog gate circuitry. Bipolar inputs of +15V can
be switched. The FET is OFF for hi level inputs (+5V or
+15V) and ON for low level inputs (< 0.5 V for
IT100, < 1.5V for IT101).

- BINTERSIIL

FEATURES

® Interfaces Directly w/TTL Logic Elements
® rpg(on) < 7552 for 5V Logic Drive

® Ip(off) < 100pA

PIN CONFIGURATION

TO-18

0gc S

PC000111

ORDERING INFORMATION*

TO-18 WAFER DICE
IT100 IT100/W IT100/D
IT101 IT101/W IT101/D

CHIP TOPOGRAPHY

5514
(SOURCE)
0186 0037 |, 0039
0190 0027 ~ 0029
(SOURCE)
FULL RADIUS ]
(DRAIN)
L0019 0086
0015 N\ 0000 017

NOTE: SUBSTRATE IS GATE.
CT003411

ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted)
Gate-Souice Voltage .......oovvviiiiiiiiiieieen 35V
Gate-Drain Voltage ..... .
Gate Current ............ccceuene
Storage Temperature Range.....

-65°C to +200°C

*When ordering wafer/dice refer to Section 10, page 10-1. Operating Temperature Range ......... -55°C to +150°C
Lead Temperature (Soldering, 10sec) .............. +300°C
Power Dissipation ............ccooveviiiiiiiiiiinienes 300mwW
Derate above 25°C.........c..c.oceeeunne 2.4mW/°C
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
IT100 IT101
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN | MAX | MIN | MAX
Ipss Drain Current Vgs =0, Vpg = -15V -10 -20 mA
Vp Pinch Off Voltage Ip=1nA, Vpg = -15V 2 4.5 4 10
BVass Gate-Source Breakdown Voltage Ig = 1uA, Vps =0 35 35 v
Igss Gate Reverse Current Vgs =20V, Vpg =0 200 200 pA
Ofs Transconductance 8 8
Jos Output Conductance Vas =0, Vps = ~15V 1 1 mS
ID(otf) Drain (OFF) Leakage Vps = -10V, Vgg = 15V -100 -100 pA
rDS(on) Drain-Source ""ON'' Resistance Vgs =0, Vps = -0.1V 75 | 60 Q
Ciss Input Capacitance VpGg = -20V, Vgs =0 (Note 1) 35 35
__C_rs_s Reverse Transfer Capacitance Vpg = -10V, Ig =0 (Note 1) 12 12 PF

NOTE 1: For design reference only, not 100% tested.

Note: All typical values have been guaranteed by characterization and are not tested.



Dual NPN IL =3 8
General Purpose Amplifier ' : 3
Y
FEATURES CHIP TOPOGRAPHY
® High hgg at Low Current 4003
® Low Output Capacitance .
® Good Matching I‘—‘m"" 0085, 0045
® Tight Vgg Tracking 0035 " 0035
COLLECTOR #1 — ' _m—'SOLAT'ON
PIN CONFIGURATION : 028 "o - 00gs
1071 [ AL évosj% 22 TYP 5 PLAGES
1078 BASE #1 0030 DIAMETER
EMITTER#2 0040
EMITTER #1 TYP 2 PLACES .0030
DIAMETER
CT00351
ABSOLUTE MAXIMUM RATINGS
(TA = 25°C unless otherwise noted)
Collector-Base Voltage (Note 1) .........ccevvvivvinennnn 45V
e Bl Collector-Emitter Voltage (Note 1)........................ 45V
& 8 & Emitter Base Voltage (Notes 1 and 2).................... v
PC000B1! Collector Current (Note 1).................. 50mA
Collector-Collector Voltage..............oceuueiuuiernnennnn. 60V 2
Storage Temperature Range ............ -65°C to +200°C
*
ORDERING INFORMATION Operating Temperature Range ......... -55°C to +150°C
To78 To71 WAFER DICE Lead Temperature (Soldering, 10secC) .............. +300°C
- - TO-78 TO-71
IT120 IT120-TO71| IT120/W 1T120/D
ONE BOTH ONE BOTH
IT121 IT121-TO71| 1T121/W IT121/D SIDE SIDES SIDE SIDES
T122  |IT122-TO71] IM22/W | IT122/D Power Dissipation ........ 250mW  500mW  200mW  400mW
*When ordering wafer/dice refer to Section 10, page 10-1. Derate Above

25°C v 1.7mW/°C 3.3mW/°C 1.3mW/°C 2_.7mW/°C
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

IT120A IT120 1IT121 1T122
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN |MAX| MIN |MAX| MIN |MAX| MIN |MAX
I = 10pA, VCE = 5.0V 200 200 80 80
hee DC Current Gain Ic = 1.0mA, Vcg = 5.0V 225 225 100 100
[Ta=-55°C 75 75 30 30
VBE(ON) Emitter-Base On Voltage lc = 10uA, Vce = 5.0V 0.7 0.7 07 0.7
VCE(SAT) Collector Saturation Voltage Ic =0.5mA, Ig = 0.05mA 0.5 0.5 0.5 0.5 v
IcBO Collector Cutoff Current 1.0 1.0 1.0 1.0 nA
[Ta= +150°C| 'E=0. VB =45V 10 10 10 10 | pA
lEBO Emitter Cutoff Current lc=0, Veg =5.0V 1.0 1.0 1.0 1.0 nA
. lg=0,
Cobo Output Capacitance Veg = 5.0V — 1MHa 20 2.0 2.0 2.0
Cte gg‘;‘;‘zi’t;{g‘e"s“‘°“ {fE: %05y (Note 3) 25 25 25 25 | pF
Cey.Ca g‘a’g‘:‘é}g 1o Collector Vec=0 40 4.0 40 40
Ic1.Co e pactor Ve = £60V (Note 3) 10 10 10 10 | nA
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1T120, IT122

IT120, IT122 o - BINTERSIL
ELECTRICAL CHARACTERISTICS (CONT.)

IT120A IT120 IT121 iT122

SYMBOL PARAMETER ~ TEST CONDITIONS UNIT
) ) MIN |MAX| MIN [MAX| MIN |[MAX| MIN |[MAX
VGEO(SUST) gg‘s‘m‘i’;gmvgg‘;‘:’ ic=1.0mA, Ig=0 45 45 45 45 v
GBW Current Gain Bandwidth Ic = 10pA, Vgg =5V 10 10 7 7 . MHz
Product (Note 3) IG = 1mA, VGE = 5V 220 220 180 180
IVBE4-VeE,| Dase Emitter Voliage 1 2 3 5 | ‘mv

Ic = 10pA, Vcg = 5.0V
ligy-lgy! Base Current Differential 25 5 25 25 nA

A(VBE;-VBEp) | Base-Emitter Voltage Differential | {Note:3)
BT — i Ta= -55°C to +125°C 3 5 10 20 | wvrec
AT Change with Temperature IG= 104A, VGE = 5.0V

NOTES: 1. Per transistor.
2. The reverse base-to-emitter voltage must never exceed 7.0 volts and the reverse base-to-emitter current must never exceed 10uA.
3. For design reference only, not 100% tested.
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ITi124
Dual Super-Beta NPN
General Purpose Amplifier

FEATURES

BINTERSIL

CHIP TOPOGRAPHY

® Very High Gain 4003
® Low Output Capacitance )._—.026—’ D045 x 0088
® Tight Vgg Matching IéOLATIOF;
. COLLECTOR #1 — I
o High GBW | ) g R,
025 0045 0045
! 0035 ~ .0035
PIN CONFIGURATION 1 , 1~ BASE #2 TYP 2 PLACES
0040 1y AmETER
10030
BASE #1
TO-78 / “TEMITTER#2  .0040
EMITTER #1 TYP2PLACES .0030
DIAMETER
CT00361i
ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted)
Collector-Base Voltage (Note 1) ...........c.coeoveiininns 2V
Collector-Emitter Voltage (Note 1)............cocoeieinie. 2V
& %) o Emitter-Base Voltage (Notes 1 and 2) .................... A%
€ 8 © Coillector-Current (Note 1) ................ 10mA
" hco0oan Collector-Collector Voltage...............coveieieinienae. 100V
Storage Temperature Range...... .—-65°C to +200°C
Operating Temperature Range ......... -55°C to +150°C
ORDERING INFORMATION* Lead Temperature (Soldering, 10sec) .............. +300°C
TO-78
TO-78 | WAFER | DICE ONE SIDE  BOTH SIDES
T124 T124/W T124/D Power Dissipation..................... 300mwW 500mW
*When ordering wafer/dice refer to Section 10, page 10-1. Derate above 25°C................ 2.4mW/°C 4.0mW/°C
ELECTRICAL CHARACTERISTICS @ 25°C (unless otherwise noted)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN [MAX
Ic=1upA, Vo =1V 1500
hrge DC Current Gain 1500
Ta=-55°C lc=10uA, Vcg =1V 600
VBe(ON) Emitter-Base ''ON'" Voltage 0.7
VCe(SAT) Collector Saturation Voltage Ic=1mA, Ig =0.1mA 0.5 v
lceo Collector Cutoff Current =0, Vog = 1V 100 pA
Ta= +150°C ' 100 | A
lEBO Emitter Cutoff Current Ic=0, VEg =5V 100 pPA
Cobo Output Capacitance (Note ‘3) iE=0, Vcg=1V : 0.8
Cte Emitter Transition Capacitance (Note 3) Ic=0, Vep = 0.5V f=1MHz 1.0 pF
CGiCo - Coilector to Collector Capacitance (Note 3) Vec=0 0.8 .
Ic1Co Collector to Collector Leakage Current Vce = £50V 250 pPA
Ic=10pA, Vcg=1V 10
GBW Currept Gain Bandwidth Product (Note 3) Ic = 100pA, Vo = 1V 100 MHz
Ic = 10pA, Vog = 3V,
NF Narrow Band Noise Figure (Note 3) f=1kHz, Rg = 10kQ2 3 dB
. BW = 200Hz
BVceo Coliector-Base Breakdown Voltage Ic=10uA, lIg=0 2
BVEBO (Note 2) Emitter-Base Breakdown Voltage Ig=10uA, Ic=0 7 v
VCEQ(SUST) Collector-Emitter Sustaining Voltage ic=1mA, Ig=0 2
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m24 | BINTERSIIL

MATCHING CHARACTERIST'CS @ 25°C (unless otherwise noted)

’ LIMITS
SYMBOL PARAMETER TEST CONDITIONS UNIT
. s : TYP |[MAX
1Vge1-VBE2! Base Emitter Voltage Differential Ic = 10pA, Vcg = 1V 2 5 mVv
K Base Emitter Voltage Differential Change with Ic =10pA, Ve =1V .
Al(Vee1-Vaea)l/AT Temperature (Note 3) T=-55°C to +125°C 5+ 15 | w/°C
lgq-lgalf Base Current Differential ) Tc = 10pA, Vog = 1V | 6] nA

* NOTES: 1. Per transistor.

2. The reverse base-to-emitter voltage must never exceed 7.0 volts and the reverse base-to-emitter current must never exceed 10pA.
3. For design reference only, not 100% tested.
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Dual NPN [L ®
General Purpose Amplifier =
N
©
FEATURES CHIP TOPOGRAPHY
® High Gain at Low Current 4001
® Low Output Capacitance
e Tight Ig Match
® Tight Vpg Tracking : e
® Dielectricaily Isolated Matched Pairs for f /—mgmggﬂg
Differential Amplifiers 023 Q
{ | ® —osase .
PIN CONFIGURATION mmen/ N 3640 * “0oag
BASE C.é)olél:‘,ECTf)og34 TVF'ZPLACES‘
T0-71 10045 0044 '
T0-78 . TYP 2 PLACES -

ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise specified)

Collector-Base Voltage (Note 1)
IT126, 1T127 . i e 60V

eelc Collector-Emitter Voltage (Note 1)
g 8 © IT126, IT127 e i
PCO0081! IT128 e ersaenens
IT129 e
Emitter-Base Voltage (Notes 1 and 2) ..
*
ORDERING INFORMATION Collector Current (Note 1).................. .
Collector-Collector Voltage..............c...ceueene ST
TO78 TO-71 WAFER DICE Storage Temperature Range............. -65°C to +175°C
IT126 IT126-TO71| IT126/W IT126/D Operating Temperature Range ......... -55°C to +175°C
127 1277071 1377w e Lead Temperature (Soldering, 10sec) .............. +300°C
_ TO71 TO78
1T128 IT128-TO71] IT128/W IT128/D
ONE BOTH ONE BOTH
iT129  |IT129-TO71| IT120/W | 1T129/D Power Dissipation SIDE  SIDES SIDE  SIDES
*When ordering wafer/dice refer to Section 10, page 10-1. Total Dissipation at 25°C...... 200mW  400mW  250mW  500mW
. 1.3 27 1.7 33
Derating Factor................... mW/°C mW/°C mW/°C mW/°C

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

IT126 IT127 1T128 IT129
SYMBOL PARAMETER TEST CONDITIONS UNIT
: MIN [MAX| MIN [MAX| MIN |MAX| MIN | MAX
ic=10uA, Vcg =5V 150 150 100 70
Ic =1.0mA, Vcg =5V 200 | 800 | 200 | 800 | 150 | 800 | 100
hre DC Current Gain Ic =10mA, Vcg =5V 230 230 170 115
Ic = 50mA, Vcg =5V 100 100 75 50
Ta=-55°C | Ic=1mA, Vcg =5V 75 75 60 40
VBE(on) Emitter-Base On Voltage Ic =10mA, Vcg =5V 0.9 0.9 0.9 0.9
Ic =50mA, Vgg =5V ) 1.0 1.0 1.0 1.0 \
VCE(sat) Collector Saturation Voltage Ic=10mA, Ig=1mA 0.3 03 0.3 0.3
Ic = 50mA, Ig =5mA 1.0 1.0 1.0 1.0
Icso Collector Cutoff Current Ig =0, Vcg =45V, 30V* 0.1 0.1 0.1 0.1* nA
Ta = +150°C 0.1 0.1 0.1 0.1* HA
leBO Emitter Cutoff Current Ic=0, VEg =5V 0.1 0.1 0.1 01| nA
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IT126-1T129

IT126-IT129
ELECTRICAL CHARACTERISTICS (CONT)

IT126 iT127 IT128 IT129
SYMBOL PARAMETER TEST CONDITIONS UNIT
) . MIN [MAX]| MIN (MAX| MIN |[MAX| MIN | MAX
Cobo Output Capacitance (Note 3) lg=0, Vcg = 20V 3 3 3 ) 3 pF
BVC, Cp Sg::gg?r to Collector Breakdown Io=+1pA £100 +100 +100 £100
VCEO(sust) ) 38:::;? to Emitter Sustaining Ic=1mA, Ig=0 60 60 55 45 v
Collector Base Breakdown _ _ i .
BVceo Voltage Ic=10pA, Ig=0 60 60 55 45
BVego Emitter Base Breakdown Voltage | Ig = 10uA, Ic=0 7 7 7 7
MATCHING CHARACTERISTICS
IT126 IT127 IT128 IT129
SYMBOL PARAMETER TEST CONDITIONS ) UNIT
' MIN |MAX| MIN [MAX| MIN |MAX| MIN (MAX
lVBErVBEg' Base Emitter Voltage Differential Ic=1mA, Vcg =5V 1 2 3 5 mV
A(IVBEVBES!) Base Emitter Voltage Differential Ic=1mA, VCE = 5V 3 5 10 " 20 | wrec
AT Change with Temperature (Note 3) Ta=-55°C to +125°C K
lig4-ig,! Base Current Differential Ic = 10pA, Vcg =5V 25 5 10 20 nA
Ic = 1mA, Vgg = 5V 0.25 0.5 1.0 2.0 uA

NOTES: 1. Per transistor. '
2. The reverse base-to-emitter voltage must never exceed 7.0 volts and the reverse base-to-emitter current must never exceed 10uA.
3. For design reference only, not 100% tested.
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Dual PNP . n _|L9
General Purpose Amplifier 3
‘ [
o N
FEATURES | CHIP TOPOGRAPHY
® High hgg at Low Current 4503
® Low Output Capacitance
® Tight Ig Match :
® Tight Vgg Tracking l__ 026 0045, 0045
: .0035 .0035
PIN CONFIGURATIONS ] COLLECTOR #1 —+| ' F—oearor SOMATION
42 TYP 2 PLACES
TO-71 025 0045 :%
TO-78 €% £ aAsEonszPz PLACES
.004
e 7%53 DIAMETER
EMITTER #2 .0040
EMITTER #1 TYP2 PLACES .0030
DIAMETER
CT003811
ABSOLUTE MAXIMUM RATINGS
o llefl & (TA = 25°C unless otherwise specified)
’E‘ iy "o Collector-Base Voltage (Note 1) .........c.cccoeeieinan.
" pooozant Collector-Emitter Voltage (Note 1).......
Emitter Base Voltage (Notes 1 and 2).
Collector Current (Note 1) .........cceeeveniiiinienennnne.
*
m&w Collector-Collector Voltage..........c.ccovvvuvnininenannnn.
TO-78 TO-71 WAFER DICE Storage Temperature Range.... .-65°C to +175°C
] R Operating Temperature Range ......... -55°C to +175°C
IT130A | IT130A-TO7 ITIS0A/W | IT130A/D Lead Temperature (Soldering, 10S6C) ............. +300°C
IT180 | IT130-TO71 IT130/W | IT130/D TO-71 TO-78
IT131 IT131-TO71 IT131/W IT131/D ONE BOTH ONE BOTH
IT132 IT132-TO71 IT132/W 1T132/D SIDE SIDES SIDE SIDES
*When ordering wafer/dice refer to Section 10, page 10-1. 200mW  400mW  250mW  500mW

P Dissipation ........ 1.3mW/°C 2.7mW/°C 1.7mW/°C 3.3mW/°C
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) e &I LA S

IT130A IT130 IT131 IT132
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN |MAX| MIN |MAX| MIN |MAX| MIN |[MAX
Ic'= 10pA, Vg = 5.0V 200 200 80 80
hrE DC Current Gain Ic = 1.0mA, Vgg = 5.0V 225 225 100 100
Ta=-55°C | Ic=10pA, Vcg = 5.0V 75 75 30 30
VBe(ON) Emitter-Base On Voltage Ic = 10pA, Vcg =5.0V 0.7 0.7 0.7 0.7
VCe(SAT) Collector Saturation Voltage Ic =0.5mA, Ig =0.05mA 0.5 0.5 0.5 0.5 v
IcBO Collector Cutoff Current | 1le=0, Vg =45V -1.0 -1.0 -1.0 -1.0| nA
ITA= +150°C -10 -10 ~-10 | -10 HA
lEBO Emitter Cutoff Current Ic=0, VEg =5.0V -1.0 -1.0 -1.0 ~-1.0 nA
Cop (Note 3) Output Capacitance Ie=0, Vcg =5.0V 2.0 2.0 2.0 2.0
Cie (Note 3) Emitter Transition Capacitance | Ic =0, Vgg = 0.5V 25 25 2.5 25 pF
Cey-Cp (Note 3) g‘a’g:gfgng; Coliector Ve =0 40 40 40 40
1c1-Ca ggilrzzr:‘t?r to Collector Leakage Ve = £60V 10 10 10 10 nA
VCEO(SUST) Sollector to Emitter Sustaining Ic=1.0mA, Ig=0 _a5 _45 _45 _45 v
oltage
GBW Current Gain Ic = 10pA, Vg =5V 5 5 4 4 Mz
Bandwidth Product (Note 3) Ic=1mA, VCg =5V 110 110 90 90
IVpE;~VBE,| Daso Eriter Voitage Ic = 10uA, VCE = 5.0V 1 2 3 5 | mv
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IT130-IT132

IT130-IT132
ELECTRICAL CHARACTERISTICS (CONT,)

IT132

, IT130A 1T130 1T131
SYMBOL PARAMETER _ TEST CONDITIONS UNIT
. MIN [MAX]| MIN [MAX| MIN |MAX| MIN [MAX .
lig4-Ig,! Base Current Differential Ic = 10pA, VGE = 5.0V 25 5 25 25 nA
Base-Emitter Voltage Differential Ta= -55°C t6 +125°C .
A(VBg{-VBE,)/AT | Change with Temperature A" z 3 5 10 20 | uv/°C
17VBE2 (Notegg) Ic = 10uA, Vg = 5.0V :

NOTES: 1. Per transistor.
2. The reverse base-to-emitter voltage must never.exceed 7.0V, and the reverse base-to-emitter current must never exceed 10uA.
3. For design reference only, not 100% tested.

Note: All typical values have been guaranteed by characterization and are not tested.
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Dual PNP & 2§
General Purpose Amplifier | .
FEATURES ’ CHIP TOPOGRAPHY
® High Gain at Low Current ‘ 4501
® Low Output Capacitance
® Tight Ig Match
® Tight Vgg Tracking
® Dielectricaily isolated Matched Pairs for te— 033 —»f
Differential Amplifiers T Q | —emirer 9022, 0020
023 TYP 2 PLACES
PIN CONFIGURATION 0.
0040 .0040
TO-71 EMITTEH_/ \LCOLLECTOR TYP 2 PLACES
70-78 BASE 0035, 0034
.0045 0044
TYP 2 PLACES
CT003911
ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted)
Collector-Base Voltage (Note 1)
1T136, 1T137
IT188 i :
: IT189 e
" ocoozat Collector-Emitter Voltage (Note 1) 2
1T136, IT137
) IT 138
ORDERING INFORMATION* ) IT189 oo
Emitter Base Voltage (Notes 1 and 2)....................
TO-78 TO-71 WAFER DICE Collector Current (Note 1)................. ..100mA
- Collector-Collector Voltage...........c..coeviiiniiininin 70V
IT136  |IT136-TO71} IT136/W | IT136/D Storage Temperature Range....... .-65°C to +175°C
IT137  |IT137-TO71| IT137/W IT137/D Operating Temperature Range ......... -55°C to +175°C
Lead Temperature (Soldering, 10secC) .............. +300°C
IT138 IT138-TO71| IT138/W 1T138/D TO-71 10-78
IT139 IT139-TO71| IT139/W iT139/D
ONE BOTH ONE BOTH
*When ordering wafer/dice refer to Section 10, page 10-1. SIDE SIDES SIDE SIDES
Power Dissipation ........ 200mW  400mW  250mW  500mW

Derate above 25°C ... 1.3mW/°C 2.7mW/°C 1.7mW/°C 3.3mW/°C

ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise noted)

IT136 IT137 iT138 IT139
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX

Ic = 10pA, Vg = 5V 150 150 100 70

Ic =1.0mA, Vgg =5V 150 800 150 800 100 800 70 800
hrge DC Current Gain fc = 10mA, Vgg = 5V 125 125 80 50

Ic = 50mA, Vcg =5V 65 60 40 25

[TA = 55°C Ic=1mA, Vgg =5V 75 75 60 40

VBE(on) Emitter-Base On Voltage ic =10mA, Vgg =5V .9 9 9 9

Ic = 50mA, Vcg =5V 1.0 1.0 1.0 1.0 v
VCE(sat) Collector Saturation Voitage Ic=1mA, Ig =.1mA .

Ic=10mA, Ig=1mA 6 6 6 6
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IT136-IT139

IT136-IT139
ELECTRICAL CHARACTERISTICS (CONT)

EINTERSIL

IT136 IT137 IT138 IT139
SYMBOL PARAMETER TEST CONDITIONS UNIT
. : MIN | MAX | MIN [ MAX | MIN | MAX [ MIN | MAX
Iceo Collector Cutoff Current Ig=0, Vg =45V, 30V* 0.1 0.1 0.1 0.1* nA
Ta = +150°C 0.1 0.1 0.1 0.1* 7y
lEBO Emitter Cutoff Current Ic=0, Veg =5V i 0.1 D 0.1 0.1 0.1 nA
Cobo Output Capacitance (Note 3) |lg=0, Vcg =20V, f=1MHz 3 3 3 3 pF
Collector to Collector _
BVg,cp Breakdown Voltage Ic=+1uA +100 +£100 +100 +100
Collector to Emitter - -
VCEO(sust) Sustaining Voltage Ic=1mA, Ig=0 60 60 55 45 v
Collector Base Breakdown _ -
BVceo Voltage Ic=10pA, Ilg=0 60 60 55 45
BVERO Eg}g‘;’e Base Breakdown I = 10uA, Ic=0 7 7 7 7
Base Emitter Voltage _ _
1VBg4-VBES! Differential Ic =1mA, Vg =5V 1 2 3 5 mv
Base Emitter Voltage Differential '
Ic=1mA, Vcg =5V
Al(Vge4-VBER/AT g\l:;r;g;)wﬂh Temperature 19A - Eeec e T iasec 3 5 10 20 | uv/°C
lig4-lg,! Base Current Differential Ic = 10pA, VG =5V 25 5 10 20 nA
) Ic =1mA, Vcg =5V 25 5 1.0 2.0 uA
NOTES: 1. Per transistor.

2. The reverse base-to-emitter voltage must never exceed 7.0 volts and' the reverse base-to-emitter current must never exceed 10uA.
3. For design reference only, not 100% tested.

Note: All typical values have been guaranteed by characterization and are not tested.
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IT500-ITS05

Dual Cascoded N-Channel JFET

General Purpose Amplifier

GENERAL DESCRIPTION

A low noise, low leakage FET that employs a cascode
structure to accomplish very low Ig at high voltage levels,
while giving high transconductance and very high common,
mode rejection ratio.

FEATURES

® CMmRR > 120dB

® |g<5pA @ 50Vpg
[ ] Crss < 0.5pF
[ ]

RlINERS L

PIN CONFIGURATION

TO-71
low profile

SCHEMATIC DIAGRAM

hié

D.

G2
S: | '
¢ CASE

DS000311

ORDERING INFORMATION*

TO-71 | WAFER DICE

IT500 | ITS00/W | IT500/D
17501 IT501/W | IT501/D
ITS02 | IT502/W | IT502/D
IT503 | IT508/W | IT503/D
iT504 | ITS04/W | IT504/D
IT505 | IT505/W | IT506/D

*When ordering wafer/dice refer to Section 10, page 10-1.

Note: All typical values have been gu d by ch
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dos > -025us
CHIP TOPOGRAPHY
6028 DRAIN 1
1003 x .003
‘4—4024— gl
63018 ‘-F;_ l
SOURCE 1
ol | '!EHJ'UF"J/@ e
m-E = G50
DRAIN 2 - ‘[I uh
.003 x .003 X
SOURCE 2
003 x 003

CTo04111

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise specified)

Drain-Source and Drain-Gate

Voltages (Note 1).........cccoeeeiiiiiiiiiiiiiiiiiiiiennnnnn, .. 60V
Drain Current (Note 1) ...
Gate-Gate Voltage.........
Storage Temperature...

T re0V
.. ~65°C to +200°C

Operating Temperature -55°C to +150°C
Lead Temperature (Soldering, 10sec) .............. +300°C
ONE SIDE BOTH SIDES
Power Dissipation (Note 3) ........ 250mwW 500mW
Derate above 25°C................ 3.8mW/°C 7.7mW/°C

NOTE 1. Per transistor.

NOTE 2. Due to the non-symmetrical structure of these devices, the
drain and source ARE NOT interchangeable.

NOTE 3. @ 85°C free air temp.

ion and are not tested.
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IT500-IT505

IT500-IT505

 BINTERSIL

ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise specifed)

LIMITS
SYMBOL CHARACTERISTICS TEST CONDITIONS UNIT
S . - MIN | MAX
. -100 pA
Igss Gate Reverse Current lTA ~125°C Vas = -20V, Vpg = 0 T -5 A
BVgss Gate-Source Breakdown Voltage Ig=-1¢A, Vpgs=0 -60
VGs(of) Gate-Source Cutoff Voltage Vpg =20V, Ip=1nA ~-07) -4 \
Vags Gate-Source Voltage. R .| =02} -3.8
' : Vpg = 50V, Ip = 200pA ) -5 pA
G Gate Operating Current
Ta =125°C -5 nA
Ipss Saturation Drain Current.{Note 1) Vps =20V, Vgg =0 0.7 7 mA
ats g‘?on:;n?;l-Source Forward Transconductance Vpbs = 20V, Vgs =0 1000 | 4000
ats %Ln'\;ng;n-Source Forward Transconductance VoG = 20V, Ip = 200uA 700 | 1600
f=1kHz us
dos Common-Source ‘Output Conductance Vpsg =20V, Vgg =0 1
dos Common-Source Output Corductance Vps = 20V, Ip = 200pA 0.025
Cg1g2 Gate to Gate Capacitancé (Note 4) Vg1 =Vgz = 10V 3.5 pF
| Ciss Common-Source Input Capacitance (Note 4) f=1MHz . 7
pF
c Common-Source Reverse Transfer Capacitance 0.5
rss (Note 3, 4) -
- _ Vpg =20V, Vgs =0
. ) O . = 100Hz,
NF Spot Noise Figure (Note 4) R Rg = 10MS2 0.5 dB
f=10Hz | 0.035 ;N
€n Equivalent Input Noise Voitage (Note 4) f=1kHz 0.010 \/-——-n__
Z
: IT500 IT5G1 IT502 iT503 IT504 | 1T505
SYMBOL CHARACTERISTICS TEST CONDITIONS UNIT
’ - MIN IMAX| MIN [MAX] MIN [MAX| MIN ]MAX! MIN IMAX) MIN [MAX
Differential Gate Vpa = 20V, o
Ie1-lge Current Ip = 200A +125°C 5 5 5 5 10 15 nA
Ipss1 ion Drai
bss1 g:\:liga(‘ﬁg‘eoqa)'" Current |y g = 20V, Vgg = OV 095| 1 |o95( 1 {09s5| 1 |o9s| 1 |coe| 1 loss| 1 -
Ipss2 e '
Ots1/01s2 {;@’t‘:"ﬁ’)"d”c‘a"“ Ratio f = 1kHz 097| 1 |o97] 1 loes| 1 |o9s| 1 |o90| 1 [o85| 1
Differential Gate-Source
VGs1-VGs2  |yoitage 5 5 10 15 25 50 { , mV
Gate-Source Differential Vpg =20V |Ta=25°C y
AVGs1-Ves2 |Voltage iD= 200pA [Tg = 125°C 5 10 20 40 100 200
AT - uv/°c
g:’;';g‘; ';‘;h Temp. 1’; - 27551%0 5 10 20 40 100 200
CMRR"™* gg&"‘f’,\‘}m":"ff Rejection | A yop =10V, Ip = 2000A | 120 120 120 120 120 |120 8
** CMRR = 20 10g10AVDD /A[Vgsi-Vgs2l, AVpp = 10/-20V
NOTES: 1. Pulse test required, pulsewidth = 300us, duty cycle < 3%.

2. Measured at end points, TA and Tg.
3. With case guarded Cigs is typically < 0.15pF.
4. For design reference only, not 100% tested.
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IT500-IT505 i IL 3
TYPICAL PERFORMANCE CHARACTERISTICS §
GATE LEAKAGE OUTPUT CHARACTERISTICS C-II"
L &
§ 3 )
K 10 = 2004A 1 Vgs = 0V
g Ta=25¢ | £ 20 Vgs = 0.2V
3 3
3 a Vgs = -0.4V
; 3 / ‘Z 15 Vos= 00V ]
% 2 g Vas~ -08V
S / g Vgs = - 1.0V
E 7 g os MY s
] L Vgs = 1.6V
L L GS,
W 20° 30 4 5 6 o 2 4 & 8 0
Voq—DRAIN-GATE VOLTAGE - VOLTS DRAIN TO SOURCE VOLTAGE
0P002111 0P002211
TYPICAL CAPACITANCE VS. GATE-SOURCE
OUTPUT CHARACTERISTICS VOLTAGE
25
3 " 1T
g 20 «® Yo Mo T
H |
318 Ee
5 1.0 g 4 N o
% o0s \ s 2 ]
- \ U
—I° ) 0 Q-. ===
0 -05 -10 -15 -20 -25 () -2 -4 - -8 -0 2
Vgs— GATE-SOURCE VOLYAGE —VOLTS Vgs—GATE SOURCE VOLTAGE —VOLTS
0P002311 OP002411
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E Dual N-Channel JFET Switch = = &=dUUN\JULSU
FEATURES CHIP TOPOGRAPHY
® Specified Matching Characteristics ' 6033
@ High Gain . . . )
® Low ""ON" Resistance . )

PIN CONFIGURATION

TO-M ) 30 MIL ’G
G-
‘ Jw
3 =T
35 34

N\ N
L S sam - 2

CT004014

ABSOLUTE MAXIMUM RATINGS

| (25°C Unless otherwise noted)
D: | G,
S

s Gate-Drain or Gate-Source Voltage .. ... =40V
& Gate CUITENt ..v.eeeeveeeeireeeeiiee s ee e e e 50mA
Gate-Gate Voltage ............cooeovitiiieiienninenenne. 80V
Storage Temperature Range ... .—-65°C to +200°C
ORDERING INFORMATION* . Operating Temperature Range ......... -55°C to +175°C
: Lead Temperature (Soldering, 10sec) .............. +300°C
TO-71 WAFER DICE ONE SIDE BOTH SIDES
IT550 IT550/W 1T550/D Power Dissipation.............c....... 325mwW 650mW
Derate above 25°C................ 2.2mW/°C 4.3mW/°C
*When ordering wafer/dice refer to Section 10, page 10-1.
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS (25°C unless otherwise noted)
LIMITS
SYMBOL PARAMETER : TEST CONDITIONS UNIT
MIN | MAX
lgssr Gate-Reverse Current Vas = -20V, Vpg =0 -100 PA
[Ta=150°C -200 | mA
BVgss Gate-Source Breakdown Voltage Ig=-1pA, Vps=0 -40
VGS(off) Gate-Source Cutoff Voltage Vps =15V, Ip=1nA -0.5 -3 \2
VaGs() Gate-Source Voltage Vps =0V, Ig =2mA - 1.0
Ipss Saturation Drain Current (Note 1) Vps =15V, Vgs =0 5 30 mA
DS(on) Static Drain Source ON Resistance Ip=1mA, Vgs=0 100 Q
Ofs Common-Source Forward f=1kHz 7500 | 12,500
Transconductance (Note 1) f = 100MHz (Note 4) 7000 us
dos Common-Source Output Conductance f=1kHz 45
Crss Common-Source Reverse Transfer Capacitance Vpg =15V, Ip=2mA |[f=1MHz 3
Ciss Common-Source Input Capacitance (Note 4) 12 pF
NF Spot Noise Figure (Note 4) f = 10Hz, Rg =1M 1.0 dB
. VI . nv
en :E'\?g:;aignt Short Circuit Input Noise Voltage f = 10Hz 50 =
A/Hz
Ipss1 ! ) i '
r~—- Saturation Drain Current Ratio (Notes 1, 2) Vps =15V, Vgg=0 0.95 1 —
DSS2
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IT550 ' ‘ EAINMERSIL 5
ELECTRICAL CHARACTERISTICS (CONT.) i
LIMITS
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN MAX
IVas1-Vasz! Differential Gate-Source Voltage Vps =15V, Ip=2mA 50 mv
Alvgsi-Vasa! ) . . . o
T Gate-Source Voltage Differential Drift (Note 3) (TA= -55°C to +125°C) 100 uv/°C
? Transconductance Ratio (Notes 1, 2) Vps =15V, Ip=2mA f= 1kHz 0.90 1 —
fs2

NOTES: 1. Pulse test required; pulse width 300us, duty cycle < 3%.
2. Assumes smaller.value in numerator.
3. Measured at end points Ta and Tg.
4. For design reference only, not 100% tested.
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IT1700

IT1700

P-Channel
Enhancement Mode MOSFET
General Purpose Amplifier

FEATURES

® Low ON-Resistance
High Gain

Low Noise Voltage
High Input Impedance
Low Leakage

PIN CONFIGURATION

TO-72

s
L [»)

PC002711

ORDERING INFORMATION*
TO-72 | WAFER DICE
111700 | IT1700/W | IT1700/D

*When ordering wafer/dice refer to Section 10, page 10-1.

BINTERS]

CHIP TOPOGRAPHY

1503

0025 0029
0035~ * ~0035 024

Wy

| 0025 , 0029
016 ~0035v .0039
Foi % o5 s NOTE: SUBSTRATE N0 G * 5o
IS BODY
CToo421}

ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted)
Drain-Source and Gate-Source Voltage................ -40V
Peak Gate-Source Voltage (Note 1) .................. +125V
Drain Current...................... e 50mA
Storage Temperature..................... .~-65°C to +200°C

Operating Temperature Range ......... -55°C to +150°C
Lead Temperature (Soidering, 10sec) .............. +300°C
Power Dissipation ........c..coceveveennnn.

Derate above 25°C

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted), Vgs =0 unless otherwise noted.

SYMBOL PARAMETER TEST CONDITIONS LIWITS UNIT
, ) MIN | MAX
BVpss Drain to Source Breakdown Voltage VGgs =0, Ip= -10uA -40 \
BVgps Source to Drain Breakdown Voltage Vgs =0, ip="-10pA -40 \
igss Gate Leakage Current (See note 2)
Ipss Drain to Source Leakage Current 200 pA
Ipgs (150°C) {Drain to Source Leakage Current Vgs =0, Vps = -20V 0.4 HA
lsps Source to Drain Leakage Current 400 pA
Isps (150°C) |Source to Drain Leakage Current 0.8 A
Vas(th) Gate Threshold Voltage Vas = Vps, Ip=-10uA -2 -5 "
YDS(on) Static Drain to Source "on'" Resistance Vgs= -10V, Vpg=0 400 ohms
Ips(on) Drain to Source "'on" Current Vgs = =10V, Vpg = -15V 2 mA
gfs Forward Transconductance Common Source :/231 :H;15V' D= -10mA 2000 | 4000 |  ps
Ciss Small .Signal, Short Circuit, Common Source, Input  |Vps = -15V, Ip = -10mA 5 pF
Capacitance f=1MHz (Note 3)
Cres gmall Signal, Short Circuit, Common Source, Vpg = -15V, Ip=0 12 pF
everse Transfer Capacitance f=1MHz (Note 3)
Coss gmall Signal, Short Circuit, Common Source, V_DS = -15V, Ip= -10mA 35 oF
utput Capacitance f=1MHz (Note 3)

NOTES: 1. Device must not be tested at £125V more than once

nor longer than 300ms.

2. Actual gate current is immeasurable. Package suppliers are required to guarantee a package leakage of < 10pA. External package
leakage is the dominant mode which is sensitive to both transient and storage environment, which cannot be guaranteed.

3.

For design reference only, not 100% tested.
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iT1750

N-Channel

Enhancement Mode MOSFET
General Purpose Amplifier Switch

ElINTERSIIL ;

FEATURES CHIP TOPOGRAPHY
® Low ON Resistance 1003
® low Cg
® High Gain 0025 .0029
® Low Threshold Voltage oo oeg =
[org -
PIN CONFIGURATION ot - € ‘5035 * “003
TO-72
003 K
2090 0029 s nore: IssugggsneL 0 360 * “Goss
CT00451!
ABSOLUTE MAXIMUM RATINGS
(TA = 25°C unless otherwise noted)
Drain-Source and Gate-Source Voltage ................. 25V
Peak Gate-Source Voltage (Note 1) ...... .. 2125V
b 5% Drain Current.........c.cooviniiiiieninnnn. ..100mA
PC000711 Storage Temperature Range............ -65°C to +200°C
Operating Temperature Range ......... -55°C to +150°C
* Lead Temperature (Soldering, 10sec) .............. +300°C
ORDERING INFORMATION Power Dissipation ...........coccooviiiiiiiiinn 375mwW
TO-72 WAFER DICE Derate above 25°C...............1 ............ 3mW/°C
IT1750 IT1750/W | 1T1750/D .

*When ordering wafer/dice refer to Section 10, page 10-1.

ELECTRICAL CHARACTERISTICS p

(Ta = 25°C, Body connected to Source and Vgg = 0 unless otherwise noted)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS UNIT
. MIN | TYP | MAX
VGs(th) Gate to Source Threshold Voltage Vbs = Vas, Ip = 10pA 050 | 15 3.0 \
Ipss Drain Leakage Current Vpg = 10V, Vgs =0 0.1 10 nA
lass Gate Leakage Current See note 2.
BVpss Drain Breakdown Voltage Ip=10uA," Vgs =0 25 \"
DS(on) Drain To Source on Resistance Vags = 20V 25 50 ohms
1D(on) " |Drain Current Vps = Vgs = 10V 10 50 mA
Yis Forward Transadmittance ;’231 :H;OV’ ID = 10mA, 3,000 us
Ciss Total Gate Input Capacitance ;D= ='1 ;A(:{n;A('N\éQDeS;)mV' 50 | 6.0 pF
Cdﬂ Gate to Drain Capacitance Vpg = 10V, f=1MHz (Note 3) 1.3 1.6 pF

NOTES: 1. Devices must not be tested at +125V more than once nor longer than 300ms.
2. Actual gate current is immeasurable. Package suppliers are required to guarantee a package leakage of < 10pA. External package

leakage is the dominant mode which is sensitive to both transient and storage environment, which cannot be guaranteed.

3. For design reference only, not 100% tested.
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J105-J107

J105-J107
N-Channel JFET Swutch

FEATURES

® Low rps(on)

PIN CONFIGURATION

TO-92

. Gate Current

BINTERSIL

APPLICATIONS

® Analog Switches
® Choppers
e Commutators

ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted) )
Gate-Drain or Gate-Source Voltage .................... -25V

Storage Temperature Range............ -55°C to +150°C
Operating Temperature Range ......... -55°C to +135°C
Lead Temperature (Soldering, 10sec) .............. +300°C
Power Dissipation ...........covvviiiiiiiiiiiiinnn 360mW
Derate above 25°C.........ccccceevevnennne. 3.3mW/°C
D s G
PC001311
ORDERING INFORMATION*
J105 | TO-92 only
J106 | TO-92 only
J107 -| TO-92 only
*When ordering wafer/dice refer to Section 10, page 10-1.
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25°C unless otherwise noted .
J105 J106 J107
SYMBOL PARAMETER TEST CONDITIONS UNIT
‘ MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX
Iass Gte-Reverse Curent Vs = 0V, Vas = 15V -3 -3 -3 | nA
VGS(off) Gate-Source Cutoff Voltage |Vps =5V, Ip=1pA -45 -10 | -2 -6 | -05 -45
Gate-Source Breakdown . ]
BVass Voltage Vps =0V, Ig = -1iA -25 -25 -25 i v
Ioss o Souration Curent lyps = 15V, Vas = 0V 200 100 mA
1Doff) 8:2‘:2 ?;“°" Current Vps =5V, Vgg = - 10V 3 3 3 | nA
oS(on) Drain Source ON Vps < 0.1V, Vgs =0V 3 6 8 Q
Drain Gate OFF )
Cdg(off h 35 35 35
g(off) Capacitance Vps =0V, )
Vgs = -10V T
Csgloft) ggg;cc;aﬁgf OFF: (Note 3) 35 3 | 3 | pF
Cdg(on) . R (Note 3) f=1MHz i
+Coglon) | 2rain gﬁ‘%gg;%igg';?e Vps = Vgs = OV 160 ; 160 | 160
N Switching Time-Test ' '
td(on) Turn On Delay Time Conditions (Note 3) 15 15 15
J105 J106 J107
t Rise Time v -—-7—*—\/———-\/— 20 20 20
- DD 1.5V 15V 1.5 ns
td(off) Turn Off Delay Time VGS(oﬂ) ~j2v -7V sV 15 15 15
Y Fall Time 5092 509 508 20 20 20
NOTES: 1. Approximately doubles for every 10°C increase in Ta.

2. Pulse test duration = 300us; duty cycle < 3%.
3. For design reference only, not 100% tested.

Note: All typical values have been guaranteed by characterization and are not tested.



J111=J113
N-Channel JFET Switch

FEATURES

Low Cost

Automated Insertion Package

Low Insertion Loss

No Offset or Error Voltage Generated By Closed
Switch ‘

- Purely Resistive

- High Isolation Resistance From Driver

Fast Switching

Short Sample and Hold Aperture Time

EEINMEIRSIL

APPLICATIONS
® Analog Switches
® Choppers

® Commutators

[
-
-
-
L
>
@

PIN CONFIGURATION

TO-92

PC001311

ORDERING INFORMATION*

CHIP TOPOGRAPHY
5001

il

00135 FULL RADIUS
00175 (DRAIN)

NOTE: SUBSTRATE
IS GATE.

0025 0029
h 0035 * 0026

(SOURCE)
io— 016

CT006601

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted)

TO-92 WAFER DICE Gate-Drain or Gate-Source Voltage .................... -35V
J111 J111/wW Ji11/D Gate Current .........cooiiiii e
Storage Temperature Range............
J112 J112/W J112/D Operating Temperature Range
J113 J113/W J113/D Lead Temperature (Soldering, 10sec) .............. +300°C
Power Dissipation ...........c.ccoiiiiiiiiiiineene 360mwW
*When ordering wafer/dice refer to Section 10, page 10-1. Derate Above 25°C ............ccceeiennnnn 3.3mW/°C
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25°C unless otherwise noted
J111 J112 J113
SYMBOL PARAMETER TEST CONDITIONS UNIT
: MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX
IGssR gﬁ:a F:?verse Current Vps =0V, Vgg = -15V -1 -1 -1 nA
VGs(off) Gate Source Cutoff Voltage|Vps =5V, Ip=1uA -3 -10 -1 -5 ] -05 -3
BVass S;';g?“"’e Breakdown  ly o~ ov, Ig = ~1pA -35 -35 -35 v
Ibss ?'\;gitr; g)aturation Current Vps = 15V, Vgg = OV 20 5 2 mA
IDoft) o ‘1’;"“’ Current Vps = 5V, Vgg = - 10V 1 1 1] A
DS(on) g’eas'i’;tfr?;"e ON Vps = 0.1V, Vas = OV 30 50 100 | ©
Cagloth g;apigcﬁ;aar:ce:eo’:’: Vbs =0V, 5 5 5
Vgs = -10V
Cagloff) e e OFF (Note 3)  |t=1MHz 5 5 5 | pF
Cag(on) Drain Gate Plus Source Vps=VaGs =
DS =Vas =0
g Gate ON Capacitance (Note 3) 28 28 28
sg(on)
2-95
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J111=J113

J111-J113

ELECTRICAL CHARACTERlSTICS (CONT.)

BINTERSIL

. J111 Ji112 J113 }
SYMBOL PARAMETER TEST CONDITIONS UNIT
. . o MIN | TYP | MAX| MIN | TYP | MAX | MIN | TYP | MAX :
td(on) Turn On Delay Time gg:g?éggs?&";: ?;t 7 7 7
t Rise Time Ji11 J112 J113 6 6 6
td(off) Turn Off Delay Time Vop iov- tov 10V 20 20 20 ns
t Fall Time sz( offy —12V -7V 15 15 15
0.8k€2 1.6kS2 3. akn ]
NOTES: 1. Approximately doubles for every 10°C increase in Ta.
2. Pulse Test duration 300us; duty cycle < 3%.
3. For design reference only, not 100% tested.
L
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JI174=J177
P-Channel JFET Switch

FEATURES

© Low Insertion Loss

¢ No Offset or Error Generated By Closed Switch
-~ Purely Resistive
~High Isolation Resistance From Driver

® Short Sample and Hoid Aperture Time

® Fast Switching

ElINERS L

APPLICATIONS

® Analog Switches

® Choppers

® Commutators .

CHIP TOPOGRAPHY

5508
PIN CONFIGURATION e o —
T0-92 T : g 0035 0037
. 0025 0027
M
003 0035
Boor % ~bome ‘:t
NOTE: SUBSTRATE IS GATE
CTO0044 11
v e ABSOLUTE MAXIMUM RATINGS
£C002801 {Ta = 25°C unless otherwise noted)
Gate-Drain or Gate-Source Voltage ...........c...coeueeee 30V
Gate CUITENT .....ooiiiiiiii e 50mA
*

ORDERING INFORMATION Storage Temperature Range ............ -55°C to +150°C
TO-92 WAFER DICE Operating Temperature Range ......... -55°C to +135°C
J17X J17XIW JH7X/D Lead Te(npgragure (Soldering, 10secC) ................. 300°C

Power Dissipation ...............ocovine. ....350mwW

*When ordering wafer/dice refer to Section 10, page 10-1. Derate above 25°C.......cccccevvvininnnnnn. 3.3mW/°C

ELECTRICAL CHARACTERISTICS

TEST CONDITIONS: 25°C unless otherwise noted

: J174 J175 J176 J177
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN!TYP|MAX|MIN | TYP|MAX|MIN | TYP [MAX| MIN | TYP [MAX
lass e Fsverse Gurrent |ypg =0, Vas = 20V 1 1 1 1] nA
Vasiof S:ggse"““’e Cutoff |y g =—15V, Ip = -19nA 5 101 3 6 | 1 4 {08 2.25
Y

Inss gf('r’;nﬁﬁ:g"g) Vps = - 15V, Vgg =0 -20 —10d -7 -60| -2 _25|-15 ~20| mA

IDoft) gjg',’; ?;‘w“ Current  |yoe = —15V, Vgg = 10V -1 -1 1 1] na

sEn | erSource ON Vas =0, Vpg = 0.1V 85 125 250 300 ©

Cager  |Crmatanen 55 55 5.5 55

Vps =0,
Csgloft (S::;;:‘ftfn‘g: OFF Vas = 10V 55 55 55 55
f=1MHz pF
Caglon) in-
+ e o o oae® Vs = Vas = 0 (Note 3) 40 2 40 40
ng(on)
2-97
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J174-J177

J174=3177 | - BINTERSIL

ELECTRICAL CHARACTERISTICS (CONT.)

. . J174 J175 J176 g
SYMBOL PARAMETER TEST CONDITIONS UNIT
) . . MIN | TYP [MAX| MIN | TYP IMAX| MIN | TYP |MAX| MIN | TYP [MAX|
td(on) Turn On Delay Time |Switching Time Test Conditions 2 5 15 20 |
(Note 3) J174 | J175 | J176 | J177
t Rise Time Vop -=10V| -6V | -6V | -6V 5 10 20 25 ns
td(off) Turn Off Delay Time |Vas(otf) 12V | 8V | 3V | 3V 5 10 15 20
tt Fall Time Ry 560K 12kS2 |5.6kS2| 10k 10 20 20 25
Y§§pn) ov | ov ov ov

NOTES: 1. Approxtmaté|y doubles for every 10°C increase in Ta.
2. Pulse test duration -300us; duty cycle < 3%.
3. For design' reference only, not 100% tested.
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J201=-J204
N-Channel JFET
General Purpose Amplifier

FEATURES

® High Input Impedance
® Low lgss

PIN CONFIGURATION

T0-92

D s G
PC001311

ORDERING INFORMATION*

EINTnERSIL

CHIP TOPOGRAPHY

5010

2 0013(0330)
3( ) '~ o017 (043 - R

7/

013
S(1)
™~ .| 0025 (0635)
L—T X

| | 0035 (.0889)

0025 (-0635)
.0035 (.0889)

NOTE: SUBSTRATE IS GATE.

0046 (.1168)
.0050 (.1270)

013 —!

CT004311

ABSOLUTE MAXIMUM RATINGS

voer-tozr

TO-92 WAFER DICE (TA = 25°C unless otherwise noted)
J201 J201/W J201/D Gate-Source or Gate-Drain Voltage .................... -40V g
Gate CUITENt .......c.euiieiiiiice e 50mA
4202 J202/W J202/D Storage Temperature Range ...... .-55°C to +150°C
J203 J203/W J203/D Operating Temperature Range -55°C to +135°C
1204 1204/W 1204/D Lead Temperature (Soldering, 10secC) .............. +300°C
Power Dissipation ...............ccevueenn. ....360mW
*When ordering wafer/dice refer to Section 10, page 10-1. Derate above 25°C........cccccevvnieinnnnn 3.3mW/°C
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25°C unless otherwise noted
J201 J202 J203 J204
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN|{TYP{MAX | MIN|TYP|MAX|MIN|TYP|MAX|MIN|TYP|MAX
Iass gj‘gﬁa F}?"e' se Current  y o =0, Vg = —20V ~100 ~100 ~100 ~100| pA
Vas(ofy Sg}ggss’”“’e Gutoft Vps = 20V, Ip = 10nA -03 -15(-08 -40|-20 -100{-0.3 -20
v
BVass eglt':—gseource Breakdown Vps =0, Ig = 1uA _40 _40 _40 -25
Ibss ?,j';‘;ga'z")’" Drain Current |y o — 20v, vgg =0 0.2 10 | 09 45 | 40 20 [02f12]30]| mA
g Gate Current (Note 1) Vpg = 20V, Ip = 200pA -35 -35 -35 -35 pA
gis Common Source fﬁg’;“‘g Vos=2o0v, | 500 1,000 1,500 | 500 [1,500] "
= r4
dos Sommon Source Output | vgs =0 1 35 10 25
g Common-Source Input .
Ciss Capacitance 4 4 4 4
f=1MHz pF
Common-Source Reverse
Crss Transfer Capacitance . (Note 3) 1 1 1 1
= Equivalent Short-Circuit  [Vpg =10V, |f=1kHz v
©n Input Noise Voltage Vgs =0 (Note 3) 5 8 5 10 vz
NOTES: 1. Approximately doubles for every 10°C increase in Ta.
2. Pulse test duration = 2ms.
3. For design reference only, not 100% tested.
2-99
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J308-J4310

J308=J310
N-Channel JFET
High Frequency Amplifier

FEATURES

® Industry Standard Part in Low Cost Plastic
Package

High Power Gain

Low Noise

Dynamic Range Greater Than 100dB

Easily Matched to 7552 Input

L N J

ElINmMERS

APPLICATIONS

® VHF/UHF Amplifiers
® Oscillators
® Mixers

IL

PIN CONFIGURATION

TO-92

D s G
PC00131!

ORDERING INFORMATION*

 TO-92
J30X

WAFER
J30X/W

DICE
J30X/D

*When ordering wafer/dice refer to Section 10, page 10-1.

ELECTRICAL CHARACTERISTICS
TEST CONDITIO“S: 25°C unless otherwise noted

CHIP TOPOGRAPHY
5021
019-——»[
0031, 0068
00T * “Ggss O ~Ja o
\ 016
s
NOTE: SUBSTRATE TYP 0035 , 0035
1S GATE 2 PLACES 70035 = .0025
CT004611

ABSOLUTE MAXIMUM RATINGS

(TA = 25°C unless otherwise noted)

Drain-Gate Voltage ..
Drain-Source Voltage ..................
Continuous Forward Gate Current
Storage Temperature Range ............
Operating Temperature Range .........
Lead Temperature (Soldering, 10sec)
Power Dissipation ...........ccccovviienns

Derate -above 25°C

~Z10mA

+300°C

J308 J309 J310 .
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN | TYP | MAX| MIN | TYP | MAX | MIN [ TYP | MAX
Gate-Source Breakdown Ig = - 1uA, .
BVass Vohtage Vos = 0 -25 ~25 -25 v
lass Gate Reverse Current Vgs = -15V, -10 -1.0 -1.0 nA -
|TA=125°C Vps =0 -1.0 -1.0 -10| uA
VGs(off) Gate-Source Cutoff Voltage }gng Tnl,f’v' -1.0 -6:5 | -1.0 -40 | -20 -65| V
Saturation Drain Current Vps = 10V,
Ipss (Note 1) Vog=0 12 60 | 12 30 | 24 60 | mA
: Gate-Source Forward Vps=0,
vVas Voltage IG = 1mA 1.0 1.0 ‘ 1.0 \%
Common-Source Forward
dfs Transconductance 8,000 20,000110,000 20,000} 8,000 18,000
Common-Source Output - )
dos Comdutance Vps = 10V 200 200 200
= 1kHz us
Common-Gate Forward _
gig Transconductance Ip =10mA 13,000 13,000 12,000
Common Gate Output
9og Condustanca (Note 2) 150 150 150
2-100
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| BINTERSIL 5
J308-J310 &
) “ ' 8
ELECTRICAL CHARACTERISTICS (CONT.) L
[ ]
J308 J309 J310 °
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN | TYP |[MAX | MIN | TYP | MAX | MIN | TYP | MAX
Cgd Gate-Drain Capacitance Vps = 10V, 1.8 25 1.8 25 1.8 25
f=1MHz pF
Cgs Gate-Source Capacitance |Vgg= -10V (Note 2) 4.3 5.0 43 5.0 43 5.0
o Equivalent Short-Circuit Vps = 10V, f=100Hz" 10 10 10 w
n Input Noise Voltage Ip = 10mA (Note 2) Az
Common-Source Forward
Revis) Transconductance 12 12 12
Re(vig) Somemon-Gate Input 14 , 14 14
us
Revis) gg,,'“d'gg;;fg;we Input f = 105MHZ] 0.4 0.4 0.4
Common-Source Output Vps = 10V,
Re(vos) Conductance i |DD§ 10mA 015 015 0.15
Gpg g)torsg;so:-('\s‘it;h%war Gain (Note 2) 16 ] 16 16
NF Noise Figure ) 15 1.5 15
dB
Gpg CommonSate  ower Gain t =~ 450MH2 11 11 1
NF Noise Figure 2.7 2.7 2.7

NOTES: 1. Pulse test PW 300us, duty cycle < 3%.
2. For design reference only, not 100% tested.
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LM114/H, LM114A/AH

LM114/H, LM114A/AH
Dual NPN

,General Purpose Ampllfler

GENERAL DESCRIPTION

These devices contain-a pair of jupction-isolated NPN :

transistors fabricated on a single-silicon substrate. This

‘monolithic structure makes possible extremely tight param-

eter matching at low cost. Further, advanced processing
techniques yield exceptionally high current gains. at low
collector currents, virtual elimination of ''popcorn noise,"
low leakages and improved long-term stability.

Although designed primarily for high breakdown voltage
and exceptional DC characteristics, these transistors have
surprisingly good high-frequency performance. The gain-
bandwidth product is 300MHz with 1mA collector: current
and 5V collector-base voltage and 22MHz with 10uA
collector current. Typical collector-base capacitance is only
1.6 pF at 5V. i

@il

- FEATURES . -

Low Offset Voltage

Low Drift

High Current Gain

Tight Beta. Match

High Breakdown Voitage

Matching Guaranteed Over A OV to 45V
Collector-Base Voltage Range '
CMRR > 100dB

PIN CONFIGURATION

TO-7t
TO-78

ORDERING INFORMATION*

TO-71 TO-78 WAFER DICE
LM114 LM114H | LM114/W | LM114/D
LM114A | LM114AH

*When ordering wafer/dice refer to Section 10, page 10-1.

ELECTRICAL CHARACTERISTICS (NOTE 2)

CHIP TOPOGRAPHY
4003
——— e < 0
COLLECTOR #1 —| ' —CoLlEcToR COMATION
k #2TYP 2 PLACES
025 0045 0045
.0035
), — BASE #2TYP 2 PLACES
°°‘° DIAMETER
BASE #1. -00;
EMITTER#2 0040
EMITTER #1 TYP 2 PLACES .0030
DIAMETER
CT00351!
ABSOLUTE MAXIMUM RATINGS
(TA = 25°C unless otherwise noted)
Collector-Base Voltage (1)........ccoeveevviieeneninninianns 45V
Collector-Emitter Voltage (1) .......cccovvveiiniiieninnnnnn. 45V

Collector-Collector Voltage........
Emitter-Base Voltage (1)
Collector Current (1)
Storage Temperature Range..... .
Operating Temperature Range
Lead Temperature (Soldering, 10sec)
Power Dissipation (Tg = 25°C).............

Derate above 25°C..........ccoeevviininnenn. 14mW/°C

..—65°C to +200°C
-55°C to +150°C
+300°C

MAXIMUM LIMITS
SYMBOL PARAMETER TEST CONDITIONS LM114A, | LM11a, | UNIT
AH H

VBE1-2 Offset Voltage 1uA < Ig < 100pA 0.5 2.0 nmv

IB-2 Offset Current Ic = 10pA 2.0 10 nA
Ic=1uA 0.5

Bias Current Ic = 10pA 20 40 nA
Ic=1pA 3.0

AVBg/V Offset Voltage Change 0V < Veg < Vmax, Ic = 10pA 0.2 1.5 mV

AVBg/V Offset Current Change 1.0 4.0 nA

2-102
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. o~
LM114/H, LM114A/AH EAINTERSIL g
. wh
ELECTRICAL CHARACTERISTICS (CONT.) ;
MAXIMUM LIMITS -
SYMBOL PARAMETER TEST CONDITIONS LM114A, | LM114, | UNIT | =
AH H :
AVBg/AT | Offset Voltage Drift 20 10 uv/°C 2
Algy.2/ AT Offset Current -55°C < Tp < +125°C, Ig = 10pA 12 50 b-J
Alg/AT Bias Current 60 150 nA X
Iceo Collector-Base Leakage Current . Vea = VMAX 10 50 pA
[Ta=125°C (Note 3) 10 50 nA
Iceo Collector-Emitter Leakage Current Vce = VMAx, VEB =0V 50 200 pA
[Ta=125°C (Note 3) 50 200 nA
Ic1-c2 Collector-Collector Leakage Current Vee = VMax 100 300 PA
[Ta =125°C (Note 3) 100 300 nA

NOTES: 1: Per transistor.
2: These specifications apply for Tao = +25°C and OV < Vcg < Vpax, unless otherwise specified. For the LM114 and LM114A,
VMax = 30V.
3. For design reference only, not 100% tested.
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M116

‘M116

Diode Protected N-Channel
Enhancement Mode MOSFET
General Purpose Amplifier

FEATURES

® Log lgss
® Integrated Zener Clamp for Gate Protection

PIN CONFIGURATION

TO-72

s
¢ g o

PC00271(

ORDERING INFORMATION*

TO-72 WAFER DICE

M116 M116/W M116/D

*When ordering wafer/dice refer to Section 10, page 10-1.

CHIP TOPOGRAPHY -
1003
025, 0020
0035 * 0039 e 024 oy
I | g 0025 | 0029
.016 e 0035 * 0039
0030 0029l “NoTE: "0 0030 028
Sods * 502 o7 nore:sussTAATE — * ‘0040 * ~0038
CT004511

ABSCLUTE MAXIMUM RATINGS
(TA = 25°C unless otherwise noted)

. 30V

Drain to Source Voltage .... .
.. 30V

Gate to Drain Voltage .... .
Drain Current.............. . 50mA
Gate Zener Current .........ccooviviiviiiiinieiaienns t0.1mA

Storage Temperature Range.... ...—-65°C to +200°C
Operating Temperature Range ......... -55°C to +150°C
Lead Temperature (Soldering, 10sec) .. +300°C

DEVICE SCHEMATIC Power DisSIpation ...............ccceeeeen.... 225mwW
Derate above 25°C..............cccevvenenee 2.2mW/°C
1
LL,._O 2
Y
03
4
DS000411
ELECTRICAL CHARACTERISTICS (25°C uniess otherwise noted, Vgg = 0)
M116
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN {MAX
‘Vgs = 20V, Ip = 100pA, Vg =0 100
rDS(on) Drain Source ON Resistance Vs = 10V, Ip = 100uA, Vgg = 0 200 Q
VGsi(th) Gate Threshold Voltage Vas = Vps, Ip=10uA, Vgs =0 1 5
BVpss | Drain-Source Breakdown Voltage Ilp=1upA, Vgs=Vgs =0 30 A
BVsps Source-Drain Breakdown Voltage Is=1pA, VGp =Vgp =0 30
BVaes Gate-Body Breakdown Voltage Ig = 10uA, Vg =Vpg =0 30 60
ID(OFF) Drain Cutoff Current Vps =20V, Vgs =Vgg =0 i - 10 nA
IS(OFF) Source Cutoff Current Vgp =20V, Vgp=Vep =0 10
lgss Gate-Body Leakage Vgs =20V, Vpg=Vgs =0 100 pPA
Cgs Gate-Source (Note 1) Vae = Vpe =Vsg =0, f=1MHz 25
Cgd Gate-Drain Capacitance (Note 1) Body Guarded 25
Cdb Drain-Body Capacitance (Note 1) Vg =0, Vpg =10V, f=1MHz. 7 pF
_C_;s_s Input Capacitance (Note 1) Vg =0, Vpg =10V, Vgg =0, f= 1MHz 10

NOTE 1: For design reference only, not 100% tested.
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(=
N-Channel JFET SW|tch lL ?
(]
]
FEATURES APPLICATIONS N
® Low Insertion Loss ® Analog Switches
® Good OFF Isolation e Commutators
e Choppers
PIN CONFIGURATION CHIP TOPOGRAPHY
TO-18 5001
.00135 FULL RADIUS 0066
00175 (DRAIN) 10072 [NOTE: SUBSTRATE IS
~ T GATE
127
==
0045 , 0036
0035 0026
I'_'O'G __,_‘ (SOURCE)
GC o s CT00091!
PCO0061H
ABSOLUTE MAXIMUM RATINGS
ORDERING INFORMATION* (TA = 25°C unless otherwise noted)
TO-18 WAFER DICE Gate-Drain or Gate-Source Voltage .................... -30V
Gate CUIeNt ......ccovevininiiiiieiiee e 50mA
y200 v200/W U200/D : Storage Temperature Range......... ....—65°C to +200°C
U201 u201/W U201/D Operating Temperature Range ......... -55°C to +150°C
Lead Temperature (Soldering, 10sec) .............. +300°C
202 U202/W 2/ g
v y202/D Total Device Dissipation (Tc=25°C) ......ccceevvenenne 1.8W
*When ordering wafer/dice refer to Section 10, page 10-1. Derate above 25°C..........ccccvveenennnns 10mwW/°C
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
U200 U201 U202
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN | MAX | MIN | MAX | MIN | MAX
lass Gate Reverse Current Vass = 20V, Vpg =0 -1 -1 -1 nA
ITA= 150°C -1 -1 -1 uA
BVGss Gate-Source Breakdown Voltage Ig=-1uA, Vps=0 -30 -30 -30
VGS(oft) Gate-Source Cutoff Voltage Vps =20V, Ip=10nA -05 -3 -15 -5 -35 | -10 v
IDoft) Drain Cutoff Current Vps = 10V, Vgg = - 12V 1 1 1 nA
Ta = 150°C 1 1 1 MA
Ipss Saturation Drain Current (Note 1) Vps = 20V, Vgg=0 3 25 15 75 30 150 mA
Tds(on) Drain-Source ON Resistance Vgs=0, Ip=0 f=1kHz 150 75 50 ohm,
' Common-Source Input - _ .
Ciss Capacitance (Note 2) Vos = 20V, Vas =0, = 1MHz 30 30 30 oF
o Common-Source Reverse Vps =0, 8 8 8
rSs Transfer Capacitance (Note 2) VE§= -12V o

NOTES: 1: Pulse test required, pulsewidth = 300us, duty cycle < 3%.
2. For design reference only, not 100% tested.
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U231-U235

U231-U235
Dual N-Channel JFET
General Purpose Amplifier

FEATURES

® Good Matching Characteristics

EINTNEIRSIL

APPLICATIONS

® Differential Amplifiers
® Low and Medium Frequency Amplifiers

PIN CONFIGURATION

TO-7

ORDERING INFORMATION*

TO-71
U23X

WAFER
U23X/W

DICE
U23X/D

*When ordering wafer/dice refer to Section 10, page 10~1.

| CHIP TOPOGRAPHY

6037

g
bl

4—o

INTERSIL iy
2
°

-
H

G

ALL BOND PADS ARE 4 x 4 MIL.
CT004811

ABSOLUTE MAXIMUM RATINGS

(TA = 25°C unless otherwise noted)

Gate-Source or Gate-Drain Voltage (Note 1)......
Gate Current (Note 1) ....cccovvviiiiiiiniiiiinans -
.—-65°C to +200°C
-55°C to +200°C
Lead Temperature (Soldering, 10sec) ..............

Storage Temperature Range.....
Operating Temperature Range

Power Dissipation

Derate above 25°C............ccceiennnnee 1.7mW/°C
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25°C unless otherwise noted.
) LIMITS
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN | MAX
: -100 pA
lgss Gate Reverse Current I'—"'—‘—TA = 150°C Vgs = -30V, Vpg =0 500 A
BVass Gate-Source Breakdown Voltage lg=1upA, Vps=0 -50
VGS(off) Gate-Source Cutoff Voltage Vps =20V, Ip=1nA -05| -45 v
Vas Gate-Source Voltage -0.3 | -4.0
-50 pA
Iy Gate Operating Current ' | VpG = 20V, Ip = 200pA
l Ta=125°C -250 nA
Ipss Saturation Drain Current (Note 2) Vps =20V, Vgs =0 0.5 5.0 mA
f=1kHz 1000 | 3000
Ofs Common-Source Forward Transconductance Vps =20V, Vgs =0 = 100MHz 7000
(Note 1) (Note 4)
us
ais g‘o‘;r:em??-Source Forward Transconductance Vpg = 20V, Ip = 200uA - 600 | 1600
dos Common-Source Output Capacitance Vps=20V, Vgs =0 f=1kHz 35
dos Common-Source Output Conductance Vpg = 20V, Ip = 200uA 10
Ciss Common-Source Input Capacitance 6
Crss Common-Source Reverse Transfer Capacitance f=1MHz 2 pF
Vps =20V, Vgs =0 v
n
— Equivalent Short Circuit Input Noise Voltage (Note 4) f=100Hz 80 _—
n ] Vi
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U231-U235 BINTERSIL §
. R ”
v . : oy -h
ELECTRICAL CHARACTERISTICS (CONT.) c
N
&
; U231|U232|U233|U234|U235
SYMBOL MATCHING CHARACTERISTICS TEST CONDITIONS ImaxImax|max|max]Max ‘UNIT
ligt -lg2! Differential Gate Current (Note 4) Vpg = 20V, Ip = 200pA —l 125°C 10 10 10 10 10 nA
(Ipss1-lpss2) Saturation Drain Current . 9
EET— Match (Note 2. 4) Vps = 20V, Vgs =0 5| 5|5 |10]1s %
IVgs1-Vasa! Differential Gate-Source Voltage Ta=25°C 5 10 | 15 | 20 | 25 mVv
Ta=25°C
Alvgs1-Vasal Gate-Source Voltage o
T Differential Drift (Note 3) TB=128°C | 10 ) 25 ) 80 | 78 1100 G
Ta= ~55°C ‘
VpGg =20V, Ip=200uA | Tg=25°C | 10 | 25 | 50 | 75 | 100
ng_s_l:gf_s_z_) Transconductance Match (Note 2) f=1kHz 3 5 5 10 15 %
Ofs1
190s1-Gos2! Ditferential Output Conductance 5 5 5 5 5 us

NOTES: 1. Per transistor.
2. Pulse test required, puise width = 300us, duty cycle < 3%.
3. Measured at end points, Tp and Tg
4. For design reference only, not 100% tested.
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U257

u2s7
Dual N-Channel JFET
High Frequency Amplifier

FEATURES

® ggs > 5000us From DC to 100MHz
® Matched Vgs, gfs and gos

PIN CONFIGURATION

TO-99

| ORDERING INFORMATION*

EINTmERSIL

CHIP TOPOGRAPHY

6022

024 —|

| g, 0037 - 0037
)/~ 027" ".0027
Sz . (TYP..2 PLACES)

G
o2t 2 o, 0037, 0037
0027 0027
' (TYP. 2 PLACES)

$1 0037, 0037
0027 * ~0037
(TYP. 2 PLACES)

CT005611

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted)

Gate-Drain or Gate-Source Voltage (Note 1).......
Gate Current (Note 1) ..cooeiiiiiviininiiieniiieeeenees
Storage Temperature Range .. .
Operating Temperature Range .=55°C to +150°C
Lead Temperature (Soldering, 105ec) .............. +300°C

2. Pulse test required, pulse width = 300us, duty cycle < 3%.
ed.

3. For design reference only, not 100% test

TO-99 WAFER DICE ONE SIDE BOTH SIDES
U257 | U257/W | U257/D Power Dissipation :
: (TA=85°C) v 250mwW 500mW
*When ordering wafer/dice refer to Section 10, page 10-1. Derate above 25°C ............. 3.8mW/°C 7.7mW/°C
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
SYMBOL PARAMETER TEST CONDITIONS MIN |[MAX| UNIT.
IgssR Gate Reverse Current Vgs = 15V, Vps =0 -100] PpA
fa=150C | ~250] nA
BVass Gate-Source Breakdown Voltage lg=-1uA, Vps =0 -25
v
VGS(off) Gate-Source Cutoff Voltage Vps =10V, Ip=1nA -1 -5
Ipss Saturation Drain Current (Note 2) Vps =10V, Vgs =0 5 40 mA
Ofs Common-Source Forward Transconductance Vps = 10V, Ip =5mA f=1kHz 5000 110,000
dfs ;| Common-Source Forward Transconductance Vpag = 10V, Ip=5mA f=100MHz (Note 3) 5000 [10,00Q
dos | Common-Source Output Conductance Vps = 10V, Ip =5mA f=1kHz 150 us
doss Common-Source Output Conductance f = 100MHz 150
Ciss Common-Source Input Capacitance 5
Cres Common-Source Reverse Transfer Capacitance | VDG = 10V Ip=5mA | f=1MHz 12| FF
X . nv
o Equivalent input Noise Voltage (Note 3) f = 10kHz 1 30 —\/H—E
Ipss1 | Drain Current Ratio at Zero Gate Voltage
v~ | (Note 2) s Vps =10V, Vgs =0 085] 1
IVgs1-Vasa! Differential Gate-Source Voltage 100 | mv
gs? Transconductance Ratio Vpg = 10V, Ip =5mA 085 | 1
gts2
1gos1-gos2! Differential Output Conductance f=1kHz 20 us
NOTES: 1. Per transistor.

2-108

Note: All typical values have been guaranteed by characterization and are not tested.



[~
P-Channel JFET Switch ‘ E $
[
]
FEATURES APPLICATIONS -3
® Low ON Resistance ® Analog Switches
® Ip(off) < 500pA o Commutators
® Switches directly from TTL Logic (U306) ® Choppers
PIN CONFIGURATION CHIP TOPOGRAPHY
TO-18 ——
5508 'S :0035 (0889)
40025)((.0635)
016 ‘ —%’—g;—f%:l,
.0035 (.0889) o|. |
.0025 (.0835) I~
i)_oa7xg.0939)
0027 (.0685) NOTE: SUBSTRATE IS GATE
CT004911
Do S ABSOLUTE MAXIMUM RATINGS
" peooortl (TA = 25°C unless otherwise noted)
Gate-Drain or Gate-Source Voltage (Note 1).......... 30V
ORDERING INFORMATION* Gate Current ..........ccoooeviiiiiiiiii
Storage Temperature Range............
TO-18 WAFER DICE Operating Temperature Range .........
U304 U304/W U304/D Lead Teu:np.erat.ure (Soldering, 1VOsec)
Power Dissipation .............c..cccoeiunns
U305 u3os/w u305/D Derate above 25°C.............ccoecevennenis 2.8mW/°C
U306 U306/W U306/D

*When ordering wafer/dice refer to Section 10, page 10-1.

ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25°C uniess otherwise noted.

U304 U305 U306
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN | MAX | MIN [ MAX | MIN | MAX
lgssr Gate Reverse Current VGs = 20V, Vpg =0 500 500 500 pA
Ta =150°C 1.0 1.0 1.0 HA
BVgss Gate-Source Breakdown Voltage Ig=1pA, Vpg=0 30 30 30
VGS(off) Gate-Source Cutoff Volitage Vpg = -15V, Ip= -1pA 5 10 3 6 1 4 v
VGs =0, Ip = —15mA (U304),
VDS(on) Drain-Source ON Voltage Ip=-7mA (U305), -1.3 -08 -0.6
Ip = -3mA (U306)
iDss Saturation Drain Current (Note 1) Vps = -15V, Vgs =0 -30{ -90 | -15 | -60 -5 -25 mA
Vps = -15V, Vgg = 12V (U304) -500 -500 -500 pA
ID(off) Drain Cutoff Current Vgs =7V (U305)
! Ta=150°C Vgs =5V (U306) -1.0 -1.0 -1.0 A
DS(on) Static Drain-Source ON Resistance | Vgs =0V, Ip= -1mA 85 110 175 Q
fds(on) Drain-Source ON Resistance Vgs =0V, Ip=0 f=1kHz 85 110 175 Q
. Common-Source Input Capacitance Vpg = -15V,
Ciss (Note 2) Vag=0 27 27 27
Vps =0, Vgg = 12V
(U304)
Common-Source Reverse Transfer Vgs =7V -
Crss Capacitance (Note 2) (U3os), | = 1MHz 7 7 7| eF
Vgs =5V
(U306)
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U304-U306 SO S '|]I]lL

3
3
<3 ELECTRICAL CHARACTERISTICS (CONT.)
[=]
]
-

. . u3o4 U305 U306 -
SYMBOL PARAMETER TEST CONDITIONS UNIT
' MIN | MAX | MIN | MAX | MIN | MAX
U304 | U305 [U306 ‘
td(on) Turn-ON Delay Time (Note 2) Voo —1ov |-ev | -sv 20 25 25
tr Rise Time (Note 2) Vasf)| 12V |7V 5V 115 25 35 ns
td(ot) Turn-OFF Delay Time (Note 2) RL 58082 | 74382 | 18008 10 15 20
t Fall Time (Note 2) ] Vason|0 |0 0 25 40 60
' Inon) | = 15mA| ~7mA | ~3mA

NOTES: 1. Pulse test pulsewidth = 300us, duty cycle < 3%.
o2 For design reference only, not 100% tested.
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U308-U310
N-Channel JFET
High Frequency Amplifier

FEATURES

® High Power Gain

® Low Noise

® Dynamic Range Greater Than 100dB
® Easily Matched to 7552 Input

BINTERSIL

CHIP TOPOGRAPHY

019 —>’

%G\@ﬁ T
/

0031

el x

.0021

PIN CONFIGURATIONS
TO-52
S
NOTE: SUBSTRATE TYP 0035 X 0035
1S GATE 2PLACES 0035 = 0025
CT005011
ABSOLUTE MAXIMUM RATINGS
(TA = 25°C unless otherwise noted)
Gate-Drain or Gate-Source Voltage
Gate Current ........ooeviiiiiiii e
6o Storage Temperature............... ..—-65°C to +200°C
“ o s Operating Temperature Range -55°C to +150°C
PCO01211 Lead Temperature (Soldering, 10sec) ....... ..... +300°C
Power Dissipation ..............ccceeueinane. ....500mwW
Derate above 25°C.........ccocevnenieninnens 4mW/°C
ORDERING INFORMATION*
T0-52 WAFER DICE
U308 u3os/w u308/D
U309 U309/W U309/D
U310 U310/W U310/D
*When ordering wafer/dice refer to Section 10, page 10-1.
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
U308 U309 u31o
SYMBOL PARAMETER TEST CONDITIONS UNIT
MIN | TYP |MAX| MIN | TYP |MAX| MIN | TYP | MAX
lgss Gate Reverse Current Vgs = -15V -150 ~150 -150| pA
ﬁA= 125°C Vgs=0 -150 ~150 -150| nA
BVass e;t;-gseource Breakdown Ig= -1uA, Vpg=0 _25 _25 -25
VGS(off) Gate-Source Cutoff Voltage | Vps =10V, Ip=1nA -1.0 6.0 1.0 -40]| -25 “eo| VY
Ipss (oduration Drain Current Vps = 10V, Vag =0 12 60 | 12 30 | 24 60 | mA
Vasi) 3;',:;“’“ Forward IG = 10mA, Vpg =0 10 10 0] v
Common-Gate Forward
9fg Transconductance (Note 1) | Vos = 10V, 10| 17 10 ] 17 10 | 17 us
ip=10mA f=1kHz
Common Gate Output
ogs Conductance 250 250 250 us
Cgd Drain-Gate. Capacitance Vgs = 10V 25 25 25
f=1MHz pF
Cgs Gate-Source Capacitance Vps = 10V (Note 2) 5.0 5.0 5.0
%n Equivaler)t Short Circuit Vps = 10V, f=100Hz 10 10 10 nv
Input Noise Voltage Ip=10mA (Note 2) VAz
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U308-U310

U308-U310 .
ELECTRICAL CHARACTERISTICS (CONT.)

| EDTERSL

us1o

U308 U309
SYMBOL PARAMETER TEST CONDITIONS UNIT
' MIN | TYP [MAX| MIN | TYP |MAX| MIN | TYP |MAX
Common-Gate Forward _
. Transconductance f=100MHz 15 S 15
9fg f = 450MHz 14 14 14
Hs
Common-Gate Output -
Conductance {=100MHz 0.18 0.18 0.18
Sogs Vps =10V, [ f=450MHz 0.32 0.32 0.32
Gig Common-Gate Power Gain Ip=10mA f=100MHz | 14 16 14 16 14 16
f=450MHz | 10 1 10 11 10 11
" (Note 2) t= 100MHz 15 | 20 15 | 20 15 | 20| ®
NF Noise Figure t= 450MHz 27 | 35 27 | 35 27 | 35
NOTES: 1. Pulse test duration = 2ms.
2. For design reference only, not 100% tested.
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U401-U406
Dual N-Channel JFET Switch

FEATURES

® Minimum System Error and Calibration
e |Low Drift With Temperature
® Operates From Low Power Supply Voltages
® High Output Impedance

PIN CONFIGURATION

TO-M

sl 6

G: D
PC00051)

S

D
EINIMaRSIIL
CHIP TOPOGRAPHY. o
6037
,,_,025‘.__‘*,

+—D2

o

9

1
!
7
I

t- 8
ey

[
I |
S—1 - 4
2 ;
0= o I
Gy

ALL BOND PADS ARE 4 x 4 MiL.
CT000711

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted)

Gate-Drain or Gate-Source Voltage ...................... 50V
Gate Current (Note 1) ......cooviniiiiiiiiiiiieeaen. 10mA
Storage Temperature Range .... -65°C to +200°C

ORDERING INFORMATION* Operating Temperature Range ......... -55°C to +150°C
Lead Temperature (Soldering, 10sec) .............. +300°C
TO-71 WAFER DICE
ONE SIDE  BOTH SIDES
U40X U40x/W U40X/D Lo
Power Dissipation (Tp =85°C)....  300mW 500mwW
*When ordering wafer/dice refer to Section 10, page 10-1. Derate above 25°C................ 2.6mW/°C 5mwW/°C
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25°C unless otherwise noted.
U401 U402 U403 U404 U405 U406
SYMBOL PARAMETER TEST CONDITIONS l [ UNIT
MIN [MAX] MIN [MAX| MIN [MAX| MIN IMAX] MIN (MAX| MIN [MAX
Gate-Source Breakdown _
BVagss Voltage Vps =0, Ig=-1pA -50 -50 -50 -50 -50 -50 \
lass gf;fe ’Z‘;""’S" Current Vps =0, Vgs = ~30V _25 _25 _25 _25 -25 -25| pA
VGs(off) Gate-Source Cutoff Voltage | Vps =15V, Ip=1nA -.5(-25| -5]-25| -5]|-25| -5]|-25| -5|-25| -5|-25
v
VGS(on) Gate-Source Voltage (on) Vpg = 15V, Ip = 200pA -2.3 ~2.3 -2.3 -2.3] -2.3| -2.3
Ipss f,j;‘:;ag‘)’" Drain Current Vps = 10V, Vgg =0 0.5 10,01 0.5 [10.0{ 0.5 |10.0| 0.5 [10.0] 0.5 {10.0 0.5 [100] mA
Ia Operating Gate Current Vpg = 15V, Ip = 200uA -15 -15 -15 -15 -15 -15| pA
(Note 2 [Ta=125°C -10 -10 -10 -10 -10 -10[ nA
Gate-Gate Breakdown Vps =0, Vgs =0,
BVGi-G2 Voltage IGDE T GS +50 +50 +50 +50 +50 +50 v
Common-Source Forward
gfs - 2000]700012000|7000/2000]7000{2000|7000{2000|7000|2000(7000]
Transconductance (Note 3) | Vbs = 10V, f= 1kHz
Gos gnmd'“ug"‘a'fg:’ce Output Vas =0 20 20 20 20 20 20
us
ats Common-Source Forward 1000{1600{1000|1600]1000[1600[1000{16001000/1600]1000] 1600
f=1kHz
os Sommon-Saurce Quiput VoG = 15V, 20 20 20 20 20 20
y Common-Source Input Ip = 200
Ciss Capacitance (Note 6) D LA 8.0 8.0 8.0 8.0 8.0 8.0
f=1MHz pF
Common-Source Reverse
Crss Transfer Capacitance 3.0 3.0 3.0 3.0 3.0 3.0
(Note 6)
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‘ U401=U4os

U401-U406
ELECTRICAL CHARACTERISTICS (CONT))

- BINTERSIL

o L o U401 | U402 | U403 | U404 | U405 | U406 .
SYMBOL PARAMETER TEST CONDITIONS - UNIT
R MIN |MAX| MIN [MAX| MIN |MAX| MIN [MAX| MIN [MAX| MIN [MAX| .
Equivalent Short-Circuit Vps =15V, f=10Hz ) o nVv
én Input Noise Voltage Vgs =0 (Note 6) 20 29 20 20 ‘20 : 0
: ; VHz
Common-Mode Rejection Vpg =10 to 20V,
CMRR Ratio Ip = 2004A (Note 5, 6) 95 95 95 _‘95v 90 dB
IVast -Vasa! Bg{ggg"" Gate-Source VbG = 10V, Ip = 200pA 5 10 10 15 20 40| mv
2lVgs1-Vgsal | Gate-Sourge. Voltage | Vpg = 10V, -;;‘: ;5222%’ 10 10 25 25 40 éo W/°C
T Differential Drift (Note 4) Ip = 200pA To= +125°C|-
NOTES: 1. Per transistor.

Note: All typical values have been guaranteed by characterization and are not tested.

hwN

. CMRR ‘=20 log1g [

AIVGs1 *VGSZ'

. Approximately doubles for every 10°C increase in Ta.
. Pulse test duration = 300us; duty cycle < 3%.
. Measured at end points, Ta, Tg, Tc.

] AVpp =10V.

. For design reference only, not 100% tested.
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V1seT-u1ses BINTERSIL §
N-Channel JFET Switch 9
1
: c
FEATURES APPLICATIONS §
® Low Insertion Loss ® Analog Switches, Choppers ©
® No Error or Offset Voltage Generated By Closed .
Switch
PIN CONFIGURATION CHIP TOPOGRAPHY
T0-92 5001
00135 FULL RADIUS 0068
00175 (DRAIN) :0072 [ NOTE: SUBSTRATE
7 T IS GATE.
021 0123

L
(0025 , 0029
| 016 ,‘ '°°é"’ouac'2?2°

D s G CTo05111
PC001311

ABSOLUTE MAXIMUM RATINGS

ORDERING INFORMATION* (TA = 25°C unless otherwise noted)
T0-92 T0O-92-18 WAFER DICE Gate-Drain or Gate-Source Voltage .
P Forward Gate Current...........c.ccccceveueennnrnnnennnn.
u1897 U1897-18 | U1897/W | U1897/D
Storage Temperature Range.... .-55°C to +150°C
U1898 U1898-18 | U1898/W | U1898/D Operating Temperature Range . .-55°C to +135°C
U1899 U1899-18 | U1899/W | U1899/D Lead Temperature (Soldering, 10sec) .............. +300°C
Power Dissipation ...350mW
*When ordering wafer/dice refer to Section 10, page 10-1. Derate above 25°C...........cccceviininnen 3.2mwW/°C
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25°C unless otherwise noted
u1897 uU1898 U1899
SYMBOL - PARAMETER TEST CONDITIONS 1 UNIT
MIN [ MAX | MIN | MAX | MIN | MAX
BVgss Gate-Source Breakdown Voltage Ig=-1uA, Vpgs=0 -40 ~-40 -40 \
lgss Gate Reverse Current Vgs = -20V, Vpg =0 —-400 -400 -400
Ipco Drain-Gate Leakage Current Vpg =20V, Is=0 200 200 200 PA
Isgo Source-Gate Leakage Current VsGg =20V, Ip=0 200 200 200
ID(oft) Drain Cutoff Current xgg: 2oV U1esn 200 200 200
l = RE° Ves = -8V (U1898)
TA=85°C Vs = -6V (U1899) 10 10 10 nA
VGSs(off) Gate-Source Cutoff Voltage Vps = 20V, Ip=1nA -50| -10 | =20 | -7.0-| -1.0 | -5.0 \
Ipss Saturation Drain Current (Note 1) Vps =20V, Vgs =0 30 15 8.0 mA
Vgs =0, Ip=6.6mA (U1897)
VDS(on) Drain-Source ON Voltage Ip = 4.0mA (U1898) 0.2 0.2 0.2 \
Ip=2.5mA (U1899)
DS(on) Static Drain-Source ON Resistance Ip=1mA, Vgs =0 30 50 80 Q
Cdg Drain-Gate Capacitance Vpg =20V, Ig=0 5 5
Csg Source-Gate Capacitance Vsg =20V, Ip=0 5 5 5
Ciss Common-Source Input Capacitance f=1MHz 16 16 16 pF
Vps =20V, Vggs =0
Cres g:;r)r\argi(::ﬁgurce Reverse Transfer (Note 2) 35 35 35
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U1897-U1899

U1897-U1899 o - BINTERSIL

ELECTRICAL CHARACTERISTICS (CONT)

: . u1897 U1898 U1899 ;
SYMBOL PARAMETER TEST CONDITIONS UNIT
: MIN | MAX | MIN { MAX | MIN | MAX|
‘td(on) Turn ON Delay Time (Note 2) Switching Time Test Conditions 15 ' 15 20
t Rise Time (Note 2) U1897 U1898 U1899 10 20 40 ‘ns
Voo 3v 3v 3V :
VGs(on) 0 0 0
tott Turn OFF Time (Note 2) Vas(ot) =12V -8V -8V 40 60 80
RL 4250 77082 112092
|DQ_n) 6.6mA 4mA 2.5mA

NOTES: 1. Pulse test pulsewidth = 300us; duty cycle < 3%.
2. For design reference only, not 100% tested.
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VCR2N/3P/4N/7N S
SBINNNEIRSIIL 8
Voltage Controlled Resistors B
~
[~]
APPLICATIONS CHIP TOPOGRAPHY R
e Small Signal Attenuators ' Vgo”(‘;‘:" ;
® Filters :
® Amplifier Gain Control %R oy 1S 0086 z
e Oscillator Amplitude Control o . suesrae s
PIN CONFIGURATIONS I
TO-18 TO-M 021 %
l 0045 , 0036 |
10035~ * ~0026
I-—me__.l (SOURCE)
CT006801
VCR7N
5007
p—— 015 —{
M_J
Gc sole 006z *Hg)hl:— Soas™ * ~005e
o ¢ & o ° -
PCO0061I PC000511 i r . T—
(P: g(h).n )} (N (.Egg\anel) %m’m . ¥ NOTE
-Channe ) -5 SUBSTRATE
SOURCE ~ | /s ’\ 1 1S GATE
0025 . 0025 (1)"/ 013 LR
W"m DRAIN 0017
CT006901
VCR3P
5508
fe——— 021 —»1 .
, o 0035 , 0037
A 1— 0025~ * ~0027
¢ 5% s ® e s 016 | ]
PC00470t PC004801 0037, 0035 o | V
* ooer - 0as ‘t‘ NOTE: SUBSTRATE
ORDERING INFORMATION : 15 GATE
CT00700!
TO-18 TO-72 WAFER DICE VCR4N
5010 (4N)
VCR2N — VCR2N/W | VCR2N/D D)
VCR4N — VCRA4N/W | VCR4N/D / % run
—_ VCR3P VCR3P/W | VCR3P/D L f
— VCR7N | VCR7N/W | VCR7N/D N\ |||r| ot3
*When ordering wafer/dice refer to Section 10, page 10—i. 0025, 0025 ey l :
0035 * ~0035 ym
\ o NOTE: SUBSTRATE
1S GATE
r-——.013—>
CT007104
VCR11N
6019
o.
0035, 0080
,s. 10025 " ~.0070
TYP. 2 PLACES
T =1 oo s
0035 0035
Gons™* =002
TYP.2 PLACES
CT007201

Note: All typical values havé been guaranteed by characterization and are not tested.



VCR2N/3P/4N/7N

VCR2N/3P/4N/7TN - BINTERSIL

ABSOLUTE MAXIMUM RATINGS
(Ta =25°C unless otherwise noted)
Gate-Drain or Gate-Source Voltage ...................... 15V
‘Gate Current ..........c.cceeuean.
Storage Temperature Range.... .—65°C to +200°C
Operating Temperature Range ......... -55°C to +175°C
Lead Temperature (Soldering, 10sec) +300°C
Power Dissipation : :

Derate above 25°C

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
‘N Channel VCR FETs

VCR2N VCR4N VCR7N
SYMBOL PARAMETER TEST CONDITIONS " ) - UNIT
MIN TMAX MIN | MAX | MIN | MAX
STATIC )
lgss Gate Reverse Current xgg:(; 15V, -5 -0.2 -0.1 nA
BVgss Gate-Source Breakdown Voltage Ig=-1uA, Vps=0 -15 -15 -15 v
VGS(off) Gate-Source Cutoff Voltage Ip=1uA, Vpg =10V -35 -7 -35 -7 -25 -5
Tds(on) Drain source ON Resistance Vgs=0, Ip=0 f=1kHz 20 60 200 600 | 4,000 | 8,000 Q
'] DYNAMIC (Note 1)

Cdgo Drain-Gate Capacitance Vgp=-10V, Is=0 7.5 3 1.5

- - f=1MHz pF
ngo . Source-Gate Capacitance VJG§ =-10V, Ip=0 7.5 3 1.5

NOTE 1: For design reference only, not 100% tested.
P Channel VCR FETS
VCR3P
SYMBOL .PARAMETER TEST CONDITIONS UNIT
; MIN |MAX
STATIC . .
lgss Gate ‘Reverse Current Vgs =15V, Vpg =0 20 nA
BVass Gate-Source Breakdown Voltage Ig=1uA, Vps=0 15
VGS(off) Gate-Source Cutoff Voltage Ip=-1uA, Vps = -10V . 35 7 . v
rds(on Drain-Source ON Resistance Vas=0, Ip=0 f = 1kHz "70 | 200 Q
| DYNAMIC (Note 1) )

Cdgo . Drain-Gate Capacitance Vgp =10V, Is=0 = 1MHz 6 pF
Csgo Source-Gate Capacitance Vgs =10V, Ip=0 - (Note 1)

NOTE 1: For design reference oﬁly, not 100% tested.
JFETS AS VOLTAGE REGULATORS

The voltage controlled resistor is a junction field effect
-transistor whose drain to source ON resistance is controlled
by gate to source voltage.

The gate control terminal is high impedance thereby
allowing negligible control current. The gate voltage is zero
for minimum resistance, and increases as the gate voltage
approaches the pinch-off voltage.

This VCR is intended for use on applications using low
level AC signals. Figure 1 shows the output characteristics,
with an enlarged graph of VDS = 0 for AC signals with no
DC component. Operation is in the first and third quadrants;

- the device will operate in the first quadrant only if a constant

current is applied to the drain and the input signal level is
kept low.

Figure 1 also shows that certain combinations of gate
control voltage and signal levels will cause resistance
modulation. This distortion may be improved by introducing
local feedback as shown in figure 2 for best frequency
response and impedance levels; eliminating the feedback
capacitor will require the gate control voltage to be double
for the same ON resistance. The resistor values should be
equal, and about 100£2.

Best gate control voltage for best linearity is up to about
0.8Vpk; ON resistance increases rapidly beyond this point.
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VCR2N/3P/4N/7N E2INMERSIL s
wr Vas = OV ®
- v
~
. &
Vas = -2V Zz
=
z
Vgs = -4V
Vgs = -6V
Vas = -8V
10
Vps-VOLTS
JFET OUTPUT CHARACTERISTICS
JFET OUTPUT CHARACTERISTICS
ENLARGED AROUND Vps = 0 .
Figure 1 JFO0011}
+ 10V
op,
—-24V
ol L o J8K N $
_I VR ﬂ/
S
OUTPUT
2K 30 pF
Figure 2 TC002311
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VCR1IN

VCR1IN

Voltage Controlled Resistors

APPLICATIONS

Smali Signal Attenuators
Filters e
Amplifier Gain Control
Oscillator Amplitude Control

PIN CONFIGURATION

- TO-H

sl
Gy Dy

3

. BINTERSIL

CHIP TOPOGRAPHY

6019

0035

S

D

6 0w — 0080

'~ s, 0025 ~ 0070

T ..::Af TYP. 2 PLACES
025 1

0037 0037
¢ l—-——ﬂ""e' 0027 * ~0027
ER) 3o, TYP.2PLACES
X
s 0035, 0035
0025 0025

TYP. 2 PLACES

CTo02611

PC000511

ORDERING INFORMATION*

ABSOLUTE MAXIMUM RATINGS

TO-71 WAFER DICE (=25°C)
Gate-Drain or Gate-Source Voltage ...................... 25V
VCR11N | VCR11N/W| VCR11N/D Gate CUITENt ...oeeveiiieeeeceeeiiiee e e e e veeneiai e 10mA
) ) . Total Device Dissipation at Tp = 25°C
*When ordering wafer/dice refer to Section 10, page 10-1. : (Derate at 2.0mW/°C to 175°C) ............. 300mwW
Storage Ternperature Range............ -55°C to +175°C
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) _
. VCR11N
SYMBOL CHARACTERISTIC TEST CONDITIONS UNIT
) MIN MAX
lgss Gate Reverse Current Vgs = -15V, Vpg =0 -0.2 nA
BVass Gate-Source Breakdown- Voltage lg=-1uA, Vpg=0 -25
Vasof Gate-Source Cutoff Voltage Io= 1A, Vpg = 10V 8 12 v
Tds(on) Drain Source ON Resistance Vgs=0, Ip=0 f=1kHz 100 200
(o) Drain-Gate Capacitance (Note 2) Vgp=-10V, Ig=0 8
Csgo Source-Gate Capacitance (Note 2) Vs = =10V, Ip=0 f=1MHz ) pF
rpsmin Vps = 100mV rps1 = 200u .95 1 Q
rpsmax Vasi = Vags2 rpst = 2ku .95 1
NOTES: 1. Vgsi + Control Voltage necessary to force rpg to 20082 or 2kS2.

2. For design reference only, not 100% tested.
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Section 3 — Analog Switches and
Multiplexers







| wh
SPST 6-Channel JFET IL g
Switch Driver a3
2]
GENERAL DESCRIPTION FEATURES
The D123 and D125 monolithic bipolar drivers convert ® Provides DC Level Shifting Between Low-Level
low-level positive logic signals (0 & +5V) to the high level Logic and MOSFET or JFET Switches
positive and negative voltages necessary to drive FET o External Collector Pull-Ups Required
switches. One lead can be used to provide an enabling ® Direct Interface With G116, G117, G119, G115,
capability. . and G123 MOSFET Switches .
ORDERING INFORMATION
DG123 A K

L Package
K - 14-pin CERDIP
L - 14-pin Flat Package
P - 14-pin Hermetic DIP
(Special Order Only)
Temperature Range

A - Military (-55°C to +125°C)
B - Industrial (-20°C to +85°C)

Device Chip. Type

D123 D125

ENABLE (VL)
)

-

2
T >eten

o014
}—o13
10— 13
—013

po12

>

e
FRPERA

—012

-

o010

o1

t-e10

t—o10'

!

ENABLE (V)

10 oo

TrTIey

]
e

LD00040} LDO00S0!

Figure 1: Functional Diagram (Outline Dwgs DD, FD-2, JD)
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Note: All typicél values have been guaranteed by characterization and are not tested.



D123/D125

D123/D125 - BINTERSIL

ABSOLUTE MAXIMUM RATINGS

Input-to-Emitter Voltage (VIN — VEE)....ccovviiiinnnins
Output-to-Emitter Voltage (Vo - VEE) .. .
Logic Supply-to-Emitter Voltage (V| - VEE) -iveenns

Input-to-Reference Voltage (VIN = VR) ......cccoenenn 2v Operating Temperature ................. -55°C to +125°C

Input-to-Logic Supply Voltage (VIN'= VL) ....cocov... +6V Lead Temperature (Soldering, 10sec) ................. 300°C
Reference-to-Emitter Voltage (VR —= VEE) -+ vvvuennen. 31V :

NOTE: Dissipation rating assumes device is mounted with all ieads welded or soldered to printed circuit board in ambient temperature of 70°C. Derate 10mW/
°C for higher ambient temperature.

Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only, and functicnal
operation of the device at these or any other conditions above those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

Test conditions unless otherwise specified are as follows: VEg = -20V, V| = 4.5V, loyT = 0, VR = 0. Output and power supply
measurements based on specified input conditions.

MAX LIMIT
DEVICE NO. PARAMETER TEST CONDITIONS UNIT
) -55°C 25°C . 125°C
INPUT
’ lIN(OFF) VN = 0.4V 1 1 100 HA
D123 VINON) I = 1mA 13 1 08 v
IN(OFF) ViN =41V 1 1 20 HA
D125 INON) Vin = 0.5V Z07 Z07 Y mA
‘OUTPUT )
IOUT(OFF) Vout = +10V 0.1 0.1 10 uA
i DS?Ez’a& ) VOUT(ON) louT = 1mA —19.7 —19.7 -195 v
"~ VOUT(ON) louT = 4mA -19.2 -19.2 ~-19.0 \4
POWER SUPPLY
IrRoN)() 0.5 0.5 0.5 mA
IR(OFF)©@) 1 1 150 HA
D123 leon)() 1 1 1 mA
lEE©OFR)@ ON l?nltjsgs:u?er:?ern(s 2 2 200 uA
. ) ILony() ‘VouT = +10V for 2 2 ) 1.9 mA
D125 : TLorR)D OFF measurements. ] P 100 oA
leg(oN)() 2 2 1.9 mA
) |EE(OFF)@) 2 2 200 , A
SWITCHING TIMES )
tON) louT = 1mA, Coyt() = 10pF 250 ns
. toFF) ) (See Switching Times) ) 800 ns
D125 &
D123 t(on) louT = 4mA, Coyt(d) = 10pF 250 ns
'(oﬁ)r(f’) (See Switching Times) 600 ns

NOTES 1. One channel ON, 5 channels OFF.

2. All channels OFF.

3. Add 30ns per pF for 1mA and add 8ns per pF for. 4mA for additional capacitive loading.
4. For Dual-In-Line package add 120ns to t(off).

5

. For Dual-in-Line package add 30ns to t(off).

3-2

Note: All typical values have been guaranteed by characterization and are not tested.



D123/D125

EINMERSIL

-17V (90%)
ton

WF000601

Figure 2: ‘Switching Times

D123 otov

TC002501

TC00260!

Circuit Diagrams

TYPICAL PERFORMANCE CHARACTERISTICS

SWITCHING TIMES
VS TEMPERATURE
toff(delay) VS lIN(PEAK) D123 AND D125
D123 (SEE NOTES 4 AND 5)

<
e 18 1100 ey T
R ] VA
: 5 o0 |-veesoov L1 1
c 16 g vt=1ov tou (1 MA)
= - - Cout = 100F
e 1.5 2 700
No1a o o
2 N va-o 2 ol T | tnmAl A" J
Z 13 Veg = ~20V ~ z
2 12 v =iov . £ — T (delay)
T 0 < Coyt < 1000pF 2 300 - il
= 11 0 < lour < 4mA
i Ta=25°C 7] "f ton
20 100
& 1 -2 3 4 -50 0 25 7% 125
hin peak) (MA) TEMPERATURE (°C)
OP00280I1 OP002901
3-3

Note: All typical values have been guaranteed by characterization and are not tested.

Vin(ON) VS TEMPERATURE
D123

1000 Y
hn = 10mMA
Va =0
Vge = -20V ]
_ ’ N lour =0
E 800
F I~
e
2 \
> 600
400
-75 -25 25 7% 125
TEMPERATURE (°C)
OP00300!
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§ D123/D125 4 EZINTERS L
» TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)
(A
-
=]

"IN VS ViN VSAT VS TEMPERATURE IoUT(OFF) VS TEMPERATURE

D123 D123 AND D125 - D123 AND D125 .
18 . 06 .
= Lvaro | I |'ol;A (2152:;)
< F = 0.5V (D125)
I I Ll v V=45V
,.z. b ] l Vge =-20V Ve =10V -
- o -~ 04 <
£, 125°C ] s €
3 28°C T % 03 :
b3 -
5 _geecl L 11 > -
2 06 - 4 02 lour =4 mA H
. , 01— tour = 1mA
z 02 ‘ __r_.T=-
4 0
0 02 04 06 08 % .5 % 1 1% B 45 6 8 106 125
Vin — INPUT VOLTAGE (V) TEMPERATURE (°C) TEMPERATURE (°C)
: 0P003101 ‘OP007001 OP00330}
APPLICATIONS
Using INTERSIL'S MOSFET SWITCH, G117, with either
the D123 or D125 drivers provides a convenient means of
designing a 5 channel analog multiplexer with a series on/
off switch.
l— 13 : - e ] L3
12 _ T o
070 210V 10 ) o T o 1 Vour
9 P [}
L HAS ' 0':—0"°" = INTERSIL 101A
3 4 [T (] 2 . 2 o - 20V
[ [5) 12 " o e Dﬂ_:g_m

2 gi;@ s 6 7‘.+j::

8 > >
e - TO CONTROL LOGIC —————————,

AF000501

Figure 3: 5-Channel Multiplexer
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Note: All typical values have been g d by characterization and are not tested.




D123/D125

APPLICATION TIPS
Interfacing the D123 and D125

In order to meet all the specifications on this data sheet,
certain requirements must be met by the drive circuitry.

The D125 can be turned ON easily, but care must be
exercised to insure turn-off. Keeping V| - VIN<0.4V is a
must to insure turn-off. To accomplish this, a shunt resistor
must be added to supply the leakage current (Icgs) for DTL
devices. Since Iceg = 50uA, a 0.4V/0.05mA = 8k<2 or less
resistor should be used. For TTL devices using a 2k§2
resistor will insure turn-off with up to 200uA of leakage
current.

- 00

OTL WK AL =
= } B
ol
"
L]

v ; .
OTL K PULLUM ™

N0 ¢
:"t (3% PULLUPY e
= D AEONINED
"
-
] ‘

ATL (WK PULLUPY w

AEONNED
TTL (ACTIVE PULLUPM
o w L .
OTL (ACTIVE PULLUP

v‘;“ pr—0

QVa I
1 L Vg * -NV
LDO12201
Figure 4: D123 Interface
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EINTERSIL

v, e
>
[}
v

::.v. . PuLL U ; [ —o
o l ,\% .
o
=

~o
oTL mPuL INVERFACE h

L LUP)
MEOUINED ot

o
OVL (X PULL UM COMPOMENT
o REQUIRED p—0
= -
[~
» !
-

L]
ATL OK PULLUMY m '

. AEQUIRED p—0
v

bl ;
“I. (ACTIVE PULLUM ; ~ i o
o

0
OTL (ACTIVE PLLUP COMPONERT o
2 REQUINED

Voo * -2V
LDO012301
Figure 5: D125 Interface

Using the ENABLE Control

Device pins VR or V|, can be used to enable the D123 or
D125 drivers. For the D123, the enabling driver must sink
IR(ON) X no. of channels used. For the D125, I (on) X no. of
channels used must be sourced with a voltage at least +4V
greater than V|N.

Note: All typical values have been guaranteed by characterization and are not tested.
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D129

D129
4-Channe| Decoded JFET

Switch Driver

GENERAL DESCRIPTION
The D129 is a 4-channel driver with binary decode input.

It was designed to provide the DC level-shifting required to
_interface low-level logic outputs (0.7 to 2.2V) to field-effect

transistor-inputs (up to 50V peak-to-peak). For a 5V input
logic supply, the V™ terminal can be set at any voltage
between -5V and -30V. The output transistor is capable of
sinking 10mA and will stand-off up to 50V above V™ in the
off-state.

The ON state of the driver is controlled by a logic "
(open) on all three input logic lines, while the OFF state of
the driver is achieved by pulling any one of the three inputs
to a logic "0" (ground).

The 4-channel driver is internally connected such that
each one can be controlled independently or decoded from
a binary counter. '

ORDERING INFORMATION
Di29 A K

EINTERSIL

FEATURES

® Quad Three-Input Gates Decode Binary Counter
to..Four Lines

® Inputs Compatible With Low Power TTL and
DTL, I =200uA Max .

Output Current Sinking Capability 10mA

External Pull-Up Elements Required

Compatible With G115 and G123 Series

Multichannel MOSFET Switches Which Include

Current-Limiter Pull-Up FETs

o0 e

Package
K - 14-pin CERDIP
L - 14-pin Flat Pak.
P - 14-pin Ceramic DIP.
(Special Order Only)

Temperature Range
A - Military (-55°C to +125°C) )
B ~ Commercial (- 20°C to +85°C)

Device Chip Type

INPUTS - .

(EACH DRIVER} =
LD000701

v
Iu
1
N
7] L35 0ut,
iNg
ED‘ [: 12
1120 0uT
N3 02 2
IN‘o-;——<
N, "
s uT.
INg 6 P"“-]D——DO—-*O 3
10
ouT
Ny o] o ot

F T

GND \%

LD0CO6O!
Figure 1: Functional Diagrams (Outiine Dwgs DD, FD-2, JD)
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D129 | BINTERSIL g
©
ABSOLUTE MAXIMUM RATINGS :
Storage Temperature...................... -65°C to +150°C
Operating Temperature ................... -55°C to +125°C
Power Dissipation (note) ..............cccoeviiiiinn. 750mwW
Lead Temperature (Soldering, 10sec) ................. 300°C

Note: Dissipation rating assumes device mounted with all leads welded or soldered to pc board in ambient temperature of 70°C. Derate 10mW/°C for higher
ambient temperatures.

Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only, and functional

operation of the device at these or any other conditions above those indicated in the operational sections of the specifications is not implied. Exposure to

absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS Test conditions unless otherwise specified V™ = -20V, V* =5V

MAXIMUM LIMIT

s | PARAMETER TEST CONDITIONS D129M D129l UNIT

-55°CL25°C l 125°C | -20°C l 25°C l 85°C
ouT
VoL | Output Voltage, Low I0 = 10mA -193 | -193 | -19 | -19.25] -19.25] -19
VoL | Output Voltage, Low o= TmA | VIN=22V, VT =45V 198 | —198 | —19.75 v
loH Output Current, High Vo =10V, V| =0.7V 0.1 0.1 20 0.2 0.2 10 MA
INPUT
o o e | o A ™ oz [oas [ s | 1+ [ 1 [ s
I :2:3: Sg[tfg; Low ViN=0, V¥ =55V -250 | -200 | -160 | -250 | -225 | -200 A
TIME
ton Turn-ON Time 0.25 0.3
Toft Tun-OFF Time See Switching Time Test Circuit 10 15 Hus 3

[ suppLY

Ige Negative Supply Current -2 -2.25
I Logic Supply Current V™ = -20V One Channel "ON" 3 33 mA
leg | Negative Supply Current | V* =55V [ Al V=0, -10 -25 A
I Logic Supply Current All Channels "OFF" 0.75 1 mA

*Per gate input

+5V +10v

I Ix tg= 100ns ioad

t, = 100ns N +15V

N o——f our tow = s ov
e f=100K Hz

50pF

. +10V

ouT 0V

B -20v

TC00270¢

Figure 2: Switching Time and Test Circuit

go—

'WF00070!
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Note: All typical values have been guaranteed by characterization and are not tested.



DG118/DG123/DG125

DG118/DG123/DG125
4 & 5-Channel SPST Driver
With Switch

GENERAL DESCRIPTION

This series includes devices with four and five channel
switching capability. Each channel is composed of a driver
and a MOSFET switch. Two driver versions are supplied for

BINTERSIL

FEATURES

® Available With and Without Programmable

Constant Current Pull-up
® Zener Protection on All Gates

P-Channel Enhancement-Type MOSFET Switches
Each Switch Summed to One Common Point

inverting and noninverting applications. A MOSFET, used
as a current source provides an active pull-up for faster L]
switching. ‘

An external biasing connection is brought out for biasing,
the current source, for optimization of speed and power.

ORDERING INFORMATION TRUTH TABLE

DG118 A K
Package - DG123 DG118, DG125 | g isch
K - 14-pin CERDIP Cond.
L - 14-pin Flat Package VIN VR VIN VL
P - 14-pin Ceramic DIP : '
Tempe:::ixer:ia;&z::( o ll:' lL' t ': %T\IF
A - Military (~55°C to +125°C) L H H L .OFF
B - Commercial (-20°C to +85°C) : H H H H OFF
Device Chip Type L=0V. H= +V
DG118 DG123 DG125
(One Channel) (One Channel) 3 (One Shannol)
Vi P v* 3 5
s
s = o
° N K ™
™ "T N —]
. : )
. VR v V-
v v
\ ) R “! — ’ﬁ . . "l s
% S26 o
129 st - o
sie - o 3 e —d s "
. f tiem =2 e 568 - o)
2 [ .5 [ [ D D
S‘h———_-'—‘—.-"r.—i IN oy [ [}
H "D-DJ ; E | [ 4 i i s .DD' ,;
1 { )..{ S-S i -
HEOD- | o | O~
: ' _— ——d
O - SO O
————— 1
g D O~ | HO > -
0 R = 10 o
v v » 101 ol Vi V-
(ENABLE} 4lN:ﬂ’l’;lY) v . (ENABLE)
LD0o00101 LD00020! LD00030!
Figure 1: Schematic & Logic Diagrams (Outline Dwgs DD, FD-2, JD)
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Note: All typical values have been guaranteed by characterization and are not tested.




DG118/DG123/DG125

ABSOLUTE MAXIMUM RATINGS

Collector to Emitter (V¥ =V7) ..o 33V
Collector to Pull-up (V¥ =Vp) ..o 33V
Drain to Emitter (Vp-V7) ..o 32v
Source to Emitter (Vg=V7) oooiiiiiiiiiiiiiiiiieniens 32v
Drain to Source (Vp-Vg).... ... 28V
Source to Drain (Vg-Vp).... ... 28V
Logic to Emitter (Vi ~-V7)...... .. 33V
Reference to Emitter (VR=V7)....ocoiviiiiiiiiiiinnnn. 31V
Reference to Input (VR=VIN) -ocvriieiiiiiiiiiiiiens 6V

~ ElINmeRSIL
Logic to Input (VL=VIN) e eviereiiiii e +6V
Input to Emitter (VIN=V7) cooriiiices 33V
Current (any terminal)...........ccoeoviiiiiiiiinncnnn. 30mA
Storage Temperature...................... -65°C to +150°C
Operating Temperature -55°C to +125°C
Dissipation (NOte) ..........coovviiiiiiiiiiiiiiiiinnns

Lead Temperature (Soldering, 10sec)

NOTE: Dissipation rating assumes device is mounted with ail leads welded
or soldered to printed circuit board in ambient temperature of 70°C.
Derate 10mwW/°C for higher ambient temperature.

Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions above those indicated in the operationa! sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

Test conditions unless specified otherwise are as follows: Vi = 4.5V, VR =0, V™ = -20V, and P = -20V. Input ON and OFF
test conditions used for output and power supply specifications.

Do | AT TEST CONDITIONS poes MA): 2'::'“, - UNIT
- |  +125°C
INPUT
lIN(OFF) VIiN = 0.4V 1 1 100 MA
DG123 ViN©ON) N = 1TmA 1.3 1.0 0.8 A
DG118 IN(OFF) ViN =41V 1 1 20 uA
DG125 IlN_LON) ViN = 0.5V -0.7 -0.7 -0.7 mA
OUTPUT
Vp=10V, Ig= -1mA 100 100 125 Q
TOS(ON) Vp=0, Ig=-100uA 200 200 250 Q
Al Vp = -10V, lg = -100pA 450 450 600 Q
circuits ID(ON) Vp = 10V, g =0 4 4000 nA
ID(OFF) Vs@ =10V, Vp= -10V -4 -4000 nA
Iggﬂ:) Vp =10V, Vg= -10V -1 —-1000 nA
POWER SUPPLY .
lcc(oN) 3 mA
ILON) 3 mA
/c\ilrlcuits IRON) One Channel (ON) -05 mA
IEE(ON) -6 mA
lcc(oFF) 10 HA
Al IL(OFF) 10 HA
circuits IR(OFF) All Channels (OFF) _15 s
1§§QFF) -20 uA
SWITCHING TIMES
All toN) o . 0.3 us
circuits YOFF) See Switching Times 3 s

NOTE: (OFF) and (ON) subscript notation

3-9

refers to the conduction state of the MOSFET switch for the given test condition.

Note: All typical values have been guaranteed by characterization and are not tested.
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DG118/DG123/DG125

DG118/DG123/DG125

EINTERSIL

vIN

DG 123
QUTPUT

0G118. 125
ouTPUT

§ 01,8
Y 01,8

OV == ===

tore 1

\

90°

tore

ton

WF000501

DGa23

DG118,125

Figure 2: Switching Times

S0V,
o

OUTPUT
*g AR W00F
TC002301
1oV
Y o,
S,
TPUT
2 ‘r. 30 of
=
TC002401

TYPICAL PERFORMANCE CHARACTERISTICS
SWITCHING TIMES vs

iy -iINPUT CURRENT (mA)

06

02

N vs VIN

DG123
PR ]
v~ = -20v [
125°C
25°C
-55°C L1
+
NS
ar
/ 1/
0 02 04 06 08
Vin - INPUT VOLTAGE (V)
‘OP002501

TEMPERATURE
1100 gy

V™= -20V
= 900 | v*=10v
< CouT = 30pF
4 p=_20v
= 700
= t
g OF F\
£ 500
153
1=
5 300 ton

100 I
-50 0 25 75/ 126

TEMPERATURE (°C)
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OP002601

Note: All typical values have been guaranteed by characterization and are not tested.

rps (Ohm)

rDS(ON) Vs Vp or Vg

1K  — 3
F——F—F Is--1mA
lr 13 vt=10v J
\/ '222"—‘ V== -z20v ]
| T~ e ] ve=-20v ]
100 | —
10
-10 0 +10
Vo OR'Vs (V)
OP002701



DG118/DG123/DG125 EINTMEIRSIL
APPLICATION TIPS

The recommended resistor values for interfacing RTL,
DTL, and TTL Logic are shown in Figures 3 and 4.

sziIoa/ezroa/sivna

DIRECT
are INTERFACE 1y
DTL 937 348 L
949 961 963
5V 108 I Va
SV £ 10%
RTL OIRECT v ‘—T———jv—
O7U831.932 937 INTERF ACE g
948949961 963 OUT ~ - g "
7L 930 936 345
946 962 931 [ -
5V 107 [ a
S 8K v.
o1 930 9% L
95946 962 our ~ -
ALY N
TTLS4 14 AA,
TTL 9000 SERIES p—
sume
5V " 10y l Va
x AF000211
TTL 54 78 V. i .
TTosmsEREs ™ D_Do_ F|gure 4: DG123 Interface
Sume u

AF000111

Figure 3: DG118 and DG125 Interface

Enable Control

The VR and V|_ terminals can be used as either a Strobe
or an Enable control. The requirements for sinking current
at VR or sourcing current at V|_are: I (oN) X No. of channels
used, for DG118 and DG125, and Ir(ON) x No. of channels

used for the DG123 devices. The voltage at V| must be 3
greater than the voltage at Vi by at least +4V.
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Note: All typical values have been guaranteed by characterization and are not tested.



DG126, DG129, DG133, DG134, DG140,
DG141, DG151, DG152, DG153, DG154

'DG126, DG129, DG133 mn
DG134, DG140, DG141, ZlINMaRS L
DG151, DG152, DG153, DG154

DUA.L,VJFET,Anang Switch |

GENERAL DESCRIPTION " FEATURES

These switching circuits contain two channels in one e Each Channel Complete-interfaces With Most
package, each.channel consisting of a driver circuit control- ) Integrated Logic ‘
ling a SPST or DPST junction  FET switch. The driver - ® Low OFF Power Dissipation, 1mW
interfaces DTL, TTL or RTL logic signals for multiplexing, ® Switches Analog Signais Up to 20 Voits Peak-to-
commutating, and D/A converter applications, which per- Peak
mits logic design directly with the switch function. Logic *'1"' ® Low rpsoN), 10 Ohms Max on DG140/A and
at the input turns the FET switch ON, and logic "'0"' turns it DG141/A
off. ® Switching Times Improved 100%-'A' Versions
ORDERING INFORMATION

D126 A K

T T - Package

K - 14-pin CERDIP
* L - 14-pin Flat Pack
P - 14-pin Ceramic DIP
(Special Order Only)

Temperature Range
A - Military (-55°C to +125°C)
B - Industrial (-20°C to +80°C)

Device Chip Type

oG DUAL SPST 2 " DUAL DPST .
133 (rps(oN) = 30S2) DG126 (r = 80%2)
DG134 (roaioN] =800) DG129 (fps(oN) = 309)
DG141 (rps(oN) = 108) Dg:gﬂ rDS(ON) = }Og)
DG151 (rps(oN) = 158) DG153 (rps(oN) = 152)
DG152 (rps(oN) = 50€2) DG154 (rps(ON) = 5082)
vt vt
n n
J S‘f: 14 7 ::
5 1
o, g P
3 y e - A A
INo— J 1
l |
E x wWoll b~ N g

7 E
9 _@D. lw [z
(“ s, Va (ENABLE) -
Lpo1210!
T

10 12
Va

"
v
(ENABLE) J 3
N

13 |
O

r

10 IT o,
Va (ENABLE) v N s,
LD01200t v:o
{ENABLE)
127
o - Vo
Figure 1: Functional Diagrams (Outline Dwgs DD, FD-2, JD) DS027501
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Note: All typical values have been guaranteed by characterization and are not tested.



DG126, DG129, DG133, DG134, DG140, EINMERSIL
DG141, DG151, DG152, DG153, DG154

ABSOLUTE MAXIMUM RATINGS

Analog Signal Voltage (VA VTor VY -va) ... 30V Current (any terminal).........cocoviiiiiiiiiiens 30mA
Total Supply Voltage vt -v7) . Storage Temperature... .-65°C to +150°C
Positive Supply Voltage to Ref. Voltage (V* —VR) 25V Operating Temperature .... -55°C to +125°C
Ref. Voltage to Neg. Supply Voltage (VR-V7)...... 22v Lead Temperature (Soldering, 10S€C) ................. 300°C

Power Dissipation (Note)..............cccoeevveinnnn. 750mwW

NOTE: Dissipation rating assumes device is mounted with all leads welded or soldered to printed circuit board in ambient temperature below 70°C. For higher
temperature, derate at rate of 10mw/°C.

Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions above those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS (Per Channel)

Applied voltages for all test: DG126, DG129 DG133, DG134, DG140, DG141 (V¥ = +12V, V™ = -18V, VR = 0), and DG151,
DG152, DG153, DG154 (V* = + 15V, V™ = —15V, VR = 0). Input test condition which guarantees FET switch ON or OFF as
specified is used for output and power supply specifications.

SYMBOL ABSOLUTE MAX LIMIT
(NOTE) CHARACTERISTIC TYPE TEST CONDITIONS s5C ( 25°C T 125°C UNIT
INPUT
VIN(ON) Input Voltage-On Vo= -12V 2.9 min | 2.5 min 2.0 min Volts
VIN(OFF) Input Voltage-Off Vo= -12V 1.4 1.0 0.6 Volts
lIN(ON) Input Current All Gircuits VIN = 2.5V 120 60 60 MA
_I._Nppa Input Leakage Current Vin = 0.8V 0.1 0.1 2 A
SWITCH OUTPUT
Donae Vi (500 Noto 80 80 150 Q
Doz Vp =10V, Ig = 10mA 30 30 50 Q
IDS(ON) Drain-Source On Resistance Bgm? 10 10 20 Q
Daiet 15 15 30 Q
Vp =75V, Ig =10mA
e Vin = (See Note) 50 50 100 Q2
IDON) *+ Is(ON) | Drive Leakage Current DG126 Vp=Vg=-10V 2 100 nA
IS(OFF) Source Leakage Current pe12e- [Vs=10V, Vp= -1ov 1 100 nA
ID(OFF) Drain Leakage Current DG134 Vp =10V, Vg = -10V 1 100 nA
IDON) *+ Is(oN) | Drive Leakage Current Vp=Vg=-10V +2 100 nA
IS(©OFF) Source Leakage Current DG4 Vs = 10V, Vp = 10V 10 1000 nA
ID(OFF) Drain Leakage Current Vp =10V, Vg = -10V +10 1000 nA
Ip©ON) + Is(oN) | Drive Leakage Current Vp=Vg= -7.5V +2 500 nA
IS(OFF) Source Leakage Current gg::; Vg =75V, Vp= -7.5V +10 1000 nA
ID(OFF) Drain Leakage Current Vp=75V, Vg = -7.5V +10 1000 nA
ID(ON) +Is(on) | Drive Leakage Current Vp=Vg=-75V +2 500 nA
Is(OFF) Source Leakage Current gg:gi Vg =75V, Vp= -7.5V t2 200 nA
ID(OFF) Drain Leakage Current Vp=75V, Vg= -7.5V +2 200 nA

NOTE: Vi must be a step function with a minimum slew-rate of 1V/us.
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Note: All typical values have been guaranteed by characterization and are not tested.
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DG126, DG129, DG133, DG134, DG140,
DG141, DG151, DG152, DG153, DG154

DG126, DG129, DG133, DG134, DG140,
DG141, DG151, DG152, DG153, DG154

ELECTRICAL CHARACTERISTICS (CONT.)

BINTERSIL

SYMBOL ABSOLUTE MAX LIMIT
NOTE CHARACTERISTIC TYPE TEST CONDITIONS - UNIT
__{NoTE) _ss°c | 25°c | 125°C

POWER SUPPLY
Positive Power Supply Drain

o Current 3 mA
Negative Power Supply Drain . - _ .

I2(0N) Current One Driver ON, Vi = 2.5V 1.8 mA
Reference Power Suppl -

IR(ON) Drain Gurrent PRl Al Gircuits -1.4 mA
Positive Power Supply

M(oFF) Leakage Current 25 A
Negative Power Suppl .

I2(0FF) Leskage Current T Both Drivers OFF, Viy = 0.8V -25 pA
Reference Power Supply _

'R(OFF) Leakage Current 25 A

SWITCHING

toN Turn-On Time See Below Bg:gs gg}gg gg:gi 600 ns

toFF Turn-Off Time See Below 32:53 Bglgg gg:gi 1.6 us

toN Turn-On Time See Below DG140, DG141, DG151, DG153 1.0 us

toFF Turn-On Time See Below DG140, DG141, DG151, DG153 2.5 uS

POWER

Pon ON Driver Power o Both Inputs Viy = 2.5V 175 : mw

POFF OFF. Driver Power All Circuits Both Inputs Viy =1V 1 mwW

NOTE: (OFF) and (ON) subscript notation refers to the conduction state of the FET switch for the given test.
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Note: All typical values have been guaranteed by characterization and are not tested.



DG126, DG129, DG133, DG134, DG140,

DG141, DG151, DG152, DG153, DG154
ELECTRICAL CHARACTERISTICS (CONT.)

EINTERSIL

DG126, 129, 133, 134, 140, 141

ot ~
“bm F \
v<otm W el
v<otm

o

o o
oureT -
Va - oV o
P
—
v )
outrT
Va o -tov o v
.12V

WF026801

a0V,

o>
1

DG151, 152, 153, 154

20v

v

Eis

-18v

WF026901

v $—o0our
= "w
4
TC035201 TC03530!
OFF MODEL OFF MODEL
OUTPUT ourpur
INPUT -
' TC035401 TC035501
ON MODEL ON MODEL
mTW v?lsv n‘l“lmﬂ
SWITCH g, AL outPuT v
- I
o, ¥s = 10V, ALs
il R ) =
Too L WTARES™ o E
TCo3s60! TC03570!

Figure 2: Switching Times (at 25°C)
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Note: All typical values have been guaranteed by characterization and are not tested.
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DG126, DG129, DG133, DG134, DG140,
DG141, DG151, DG152, DG153, DG154

TYPICAL PERFORMANCE CHARACTERISTICS (per channel)
DG126, 129, 133, 134, 140, 141

- BINTERSIL

DG151, 152, 153, 154

ViN THRESHOLD vs TEMPERATORE Vin THRESHOLD vs TEMPERATURE »

DG126, DG129, DG133, DG134, DG140,
DG141, DG151, DG152, DG153, DG154

- VR =0 - Vn =0
2 vt =+2v 2 : vt =415V
o 2 . o 2 -
3 ON V™ =-12V 3 ON V™ =-12V
% ' 5
w o v
3 OFF £ OFF
X I
= =
I 1 = 1
2 2
z 2
1 '
2
3 3 \
o 0
-5 -2 2% 7 125 -1 -28 25 75 125
TEMPERATURE (°C) TEMPERATURE (°C)
‘OP05800! 0OP058101
rps(oN) vs TEMPERATURE
(Normalized to 25°C Value) rps(oN) vs TEMPERATURE
100
Vin = 2.5V )
o DG152, 154
N ==
o vt = +12v >~ _ -
2 |V~ =-18V g
g 5
2 o
= H DG151,0G183
3 71 = 3 -4
o o
Z - ~
]
3
0 1
-1 =25 26 75 125 - 2% 2 7% 125

TEMPERATURE (°C)

TEMPERATURE (°C)

OP05820!

ALL CIRCUITS
ON SUPPLY CURRENT vs

TEMPERATURE

26 I
E 22 4 o ——
FERTE = TI -
w <
g 14 f20m) £
o {, %
; 10 trion) 2
Y
2 06
z
© 02

-75-50 -25 0 25 S0 75 100 125

TEMPERATURE (°C)
OP053401

0OP058301

OFF SUPPLY CURRENT vs

Ip(oFF) vs TEMPERATURE TEMPERATURE

1000 10
< =
3
[
z 4
«
«
2 V4
o
>
o
& o1
2
7]
b V.4
o

0.1 0.01

25 45 65 85 105 125 25 45 65 8 105 2%
TEMPERATURE (°C) TEMPERATURE (°C)
OP058501 OPO5860!
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DG139, DG142-DG146,

DG161-DG164
DUAL JFET Analog Switch

GENERAL DESCRIPTION

Each package contains a monolithic driver with differen-
tial input and 2 or 4 discrete FET switches. The driver may
be treated as a special purpose differential amplifier which
controls the conduction state of the FET switches. The
differential output of the driver sets the switches in opposi-
tion, one pair open and the other pair closed. All switches
may be opened by applying a positive control signal to the
VR terminal.

ORDERING INFORMATION

D139 A K

ElINTERS L

FEATURES

® Each Channel Complete - Interfaces With Most

Integrated Logic
® Low OFF Power Dissipation, 1ImW

® Switches Analog Signals Up to 20 Volts Peak-to-

Peak
® Low rps(oN), 10 Ohms Max on DG145 and
DG146

T Package
K - 14-pin CERDIP
L - 14-pin Flat Pack
P - 14-pin Ceramic DIP
(Special Order Only)
Temperature Rang
A - Military (~55°C to +125°C)
B - Industrial (-20°C to +85°C)
Device Type
SPDT DPDT
DG143 (rps(ON) = 80S2) DG139 =309)
DG144 (rps(oN) = 30Q) DG142 (rps(ON) = 80S2)
DG146 (rps(oN) = 109) DG 145 (rp. =10Q)
DG161 (rps(oN) = 152) DG163 (rp: =15Q)
DG162 (rps(oN) = 50%2) DG164 (rps(oN) = 5092)
"
1n . vt
v'? 8 I — L
8 - K : o
> o : sw; : "" hosd
9 == e sw,
e ' NN
INg m;'oa—j—\>l
" Va (INNIBITyl v l Va u_nmam‘l VT ulz
1 12
SWITCH STATES SWITCH STATES
Ane Fon Vi, - g rom

LDO00090!

LDoo100
.
vt
HEed
3
D.
2
Se
‘D
SWa
5
L 0;

LDoo1101

Figure 1: Functional Diagrams (Outline Dwgs DD, FD-2, JD)
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Note: All typical values have been guaranteed by characterization and are not tested.
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DG139, DG142-DG146 DG161-DG164 EINTERSIL

ABSOLUTE MAXIMUM RATINGS . ‘
Vo VT e e, 36V VINA = VR ceeeemeeeeeeeeees e eee et +6V

ViNg = VR .. L. 26V
Power Dlssxpatlon (Note) .. 750mW
Current (any terminal) ....30mA
Storage Temperature...... P -65°C to '+150°C
Operating Temperature ................... -55°C to +125°C

Lead Temperature (Soldering, 10seC) ................. 300°C

NOTE: Dissipation rating assumes device is mounted with all leads weldéd or soldered to printed circuit board in ambient temperature below 70°C. For higher
temperature, derate at rate of 10mW/°C.

Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions above those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

Applied voltages for all tests: DG139, DG142, DG143, DG144, DG145, DG146 (V¥ =12V, V™ = -18V, VR = 0, V|N2 = 2.5V)
and DG161, DG162, DG163, DG164 (V' =15V, V™ = =15V, VR =0, VN2 = 2.5V). Input test condition that guarantees FET
switch ON or OFF as specified is used: for output specifications.

DG139, DG142-DG146, DG161-DG164

SYMBOL ; - ABSOLUTE MAX LIMIT
NOTE PARAMETER TYPE TEST CONDITIONS UNIT
(NOTE) -s5°c | 25°c | 125°C
" INPUT ; . ] s

liINT(ON) Input Current ‘ VN = S'OV' ) o 120 ) 60 6o KA
IN2(ON) All Circuits . .|. ViN2 = 2.0V ) 120 ] 60 60 A
IN1(OFF) ' ViNg = 2.0V 0.1 0.1 2 MA
IN2(OFR) Input Leakage Current Ving = 3.0V 01 01 > A
SWITCH OUTPUT

Datae 80 80 150 Q

Vp =10V, Ig = -10mA
DG139
' DG144 Vin (See Note) 30 0 60 Q2

DS(ON) Drain-Source On Resistance ’ Bg:zg \6&=(;2;/.'\:§;)~10ml\ 10 ‘ 10 20 Q

gg} o 15 15 30 Q

| Vp=75V, Ig= -10mA .

DG162 . : ¢

DG164 | Vi (See Note) 50 50 100 §
Ip(ON) * Ison) | Drive Leakage Current DG139 Vp = Vg, = -10V . 2 100 nA
IS(OFF) Source Leakage Current gg}:g Vg =10V, Vp = -10V 1 100 nA
IDOFF) Drain Leakage Current DG144 Vp =10V, Vg = -10V 1 100 nA
IpN) * IsoN) | Drive Leakage Current Vp=Vg=-10V 2 100 nA
IS(OFF)  Source Leakage Current gg}:g Vg =10V, Vp = -10V 10 1000 nA
ID(OFF) Drain Leakage Current Vp'=10V, Vg = -10V 10 1000 nA
IpON) *+ Is(on) | Drive Leakage Current Vp=Vg=-75V ) 2 500 nA
IS(OFF) Source Leakage Current A gg:g; Vg =75V, Vp= -7.5V . 10 1000 nA
ID(OFF) Drain Leakage Current ] Vp =75V, Vg = -7.5V 10 1000 nA
IpON) *1s(oN) | Drive Leakage Current ; Vp=Vg=-7.5V 2 500 ~ nA
IS(OFF) Source Leakage Current %}gﬁ Vg =75V, Vp= -7.5V 2 200 nA
leoFFl Drain Leakage Current ) Vp =75V, Vg = -7.5V 2 200 nA

NOTE: (OFF) and (ON) subscript notation refers to the conduction state of the FET switch for the glven test.
Vin must be a step function with a minimum slew-rate o6f 1V/us.
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Note: All typical values have been guaranteed by characterization and are not tested.
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DG139, DG142-DG146, DG161-DG164

ELECTRICAL CHARACTERISTICS (CONT.)

BINTERSIL

ABSOLUTE MAX LIMIT

YMBOL.
(SNOTE? PARAMETER TYPE TEST CONDITIONS UNIT
’ ~55°C ! 25°C | 125°C
POWER SUPPLY
Positive Power Supply
hon) Drain Current Ving = 3V 40 mA
Negative Power Supply or
l2(0n) Drain Current _ -20 mA
Ving =2V
Reference Power -
| Supply All Circuits 20 A
R(ON) Drain Current g
Positive Power Supply
h(oFF) Leakage Current 25 A
Negative P 1
12(0FF) L:E,ﬁ‘agg CS}','::,,SUPP y ViNt = ViN2, = 0.8V -25 uA
Reference Power
Supply
'R(OFF) Leakage Current ~25 A
SWITCHING
DG139, DG142
toN Turn-On Time DG143, DG144 See Switching Times 0.8 us
DG162, DG164
’ DG139, DG142
OFF Turn-Off Time DG143, DG144 See Switching Times 1.6 HS
DG162, DG164
ton Turn-On Time DGles Donae See Switching Times 10 us
toFF Tumn-Off Time Daas. Daree See Switching Times 25 us

NOTE: (OFF) and (ON) subscript notation refers to the conduction state of the FET switch for the given test.
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Note: All typical values have been guaranteed by characterization and are not tested..
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DG139, DG142-DG146, DG161-DG164

DG139, DG142-DG146, DG161-DG164

DG139, 142, 143, 144, 145, 146

e
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outeuT
Vo v
oy on
Swisa %
ouTeuT
Vi tov
ov
WF00080I
v*e12v v ey v, ov

OFF

ourrut outrur
SWia2 SWisa
P
4+ &
TCo0280!

MODEL

SoF 1DGIS 145,

e Ty Gmeas
SOURCE DRAIN
s
I 060F

TC003001

ON MODEL

SOURCE "

Tan: ( E R 05uF

TC003201

DG161, 162, 163, 164

’ v
L€ONm 28V
L <onm
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ton
swia2 o
oureut
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tors
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Va s -8y
VTeisC Ve tsy ALY
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= v o ) S—}
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S of Sof (DG161 163)
170F 1 2 pF (OTHERS)
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SR

TC003301

Figure 2: Switching Times Test Circuits
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Note: All typical values have been guaranteed by characterization and are not.tested.
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DG139, DG142-DG146, DG161-DG164

BINTERSIL

[~
(1]
--
[~
. o
ABOLUTE VOLTAGE VOLTAGE AT PIN 13
BYAGns Yok oren oo A 9
?:.:EI SIDE SWITCHED AT +28vaAT28°C 9
-
™y
s
\ NN &
OFF ON Vay SIDEY R Vi3 SIDE o
AREA AREA OFF N ON Ny
N AR o0
\Q N N &

[~}
\ N 0
\ b
\ \ 4
\\ N IU
[\ 1 2 3 4 5 0 1 2 3 4 [ 0
Vin (Pins 9 or 13) Vin (Pin 13) 6
0P003401 ‘OP003501 h

Figure 3 Figure 4

NOTE 1: An example of Absolute Minimum Differential Voltage, Vg-V13l, is when Vg = 3V and V3 = 2.5V, the Vg side of the switch is ON and the V13 side of
the switch is OFF at 25°C. Conversely, when Vg = 2V and V{3 = 2.5V, the Vg side of the switch is OFF and the V13 side of the switch is ON at 25°C.

TYPICAL PERFORMANCE CHARACTERISTICS (per channel)
DG139, 142, 144, 145, 146

Vin1 THRESHOLD vs

TEMPERATURE fpDS(ON) Vs TEMPERATURE

T 100 = 100
he
G142, 143 |
N

P

et
== 1 T

~t"1DG 139, 144

Ip(oFF) vs TEMPERATURE

1 L1 1

| SW 18 2 ARE ON _|

——

Vinieruy (V)

SW 1 & 2 ARE OFF
TR

IS

DG 145, 146

fowee (nA)

WN
fosion) (ohms)
5]

1
-75-50-25 0 25 50 75 100 125

TEMPERATURE (°C)
0OP0370!

0
-75 -50 -25 0 25 50 75 100 125
TEMPERATURE (°C)

TEMPERATURE (“G)
OP00360! .

‘OP003801

DG161, 162, 163, 164

Vint THRESHOLD vs

TEMPERATURE Rps(oN) Vs TEMPERATURE Is(OFF) vs TEMPERATURE

100
DG162, 164
SW 1 & 2 ARE ON

2 g
- = =
> -
= £ <
H 2 —1 =
z SW 1 & 2 ARE OFF z 10 = R
IO Bl 2 DG161,163 3 s

5 8 2
0 1 '
-75 -50 -25 0 25 50 75 100 125 -75 -50 -25 0 25 50 75 100 125 2% 45 6 8 105 125
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
0OP003901 OP00400! OP004101
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Aot - BINTERSIL
¢ High-Speed Driver With ,
& JFET Switch |
n .
GENERAL DESCRIPTION FEATURES
The DG 180 thru DG191 series of analog gates consist of ® Constant ON-Resistance for Signals to +10V
2 or 4 N-channel junction-type field-effect transistors (JFET) (DG182, 185, 188, 191), to £7.5V (All Devices)
designed to function as electronic switches. Level-shifting ® *15V Power Supplies
drivers enable low-level inputs (0.8 to 2V) to control the ON- ® < 2nA Leakage From Signal Channel in Both ON
OFF state of each switch. The driver is designed to provide and OFF States
a turn-off speed which is faster than turn-on speed, so that e TTL, DTL, RTL Direct Drive Compatibility
break-before-make action is achieved when switching from ® ton, toff < 150ns, Break-Before-Make Action
one channel to another. In the ON state, each switch ® Cross-talk and Open Switch Isolation > 50dB at
conducts current equally well in both directions. In the OFF 10MHz (7552 Load)
condition, the switches will block voltages up to 20V peak- e JAN 38510 Approved

to-peak. Switch-OFF input-output isolation is 50dB at
10MHz, due to the low output impedance of the FET-gate
driving circuit.

ORDERING INFORMATION

PART TDS(on) DG 181 X ¥
TYPE ; )
NUMBER (MAX) e T_ PACKAGE
DG180 Dual SPST 10 /C - 112-;:'\'\: FMLIZ:C\TI'NE’A%/}(N
DG181 | Dual SPST 30 L- PN FLAT
DG182 Dual SPST 75 (Special Order Only)
DG183 Dual DPST 10 K - CERDIP .
DG184 Dual DPST 30 TEMPERATURE
DG185 | Dual DPST I _ A - MILITARY (-55°C to
DG187 SPDT 30 v 3 _o°
DG188 SPDT 75 ’ 385‘!’(\3‘?USTHIAL (-aoc o
DG189 Dual SPDT 10
DG190 Dual SPDT 30
DG191 | Dual SPDT 75 T DEVICETYPE
DRIVER

ONE AND TWO CHANNEL SPDT AND SPST
CIRCUIT CONFIGURATION TWO CHANNEL DPST CIRCUIT CONFIGURATION

=

Vi

Al
N ~ " N - j%s
) & t%o‘ ! o
4 b —4
b 4 __h v | )
. r S2 F| S
+——1} & 2 — . [
it ‘N 1L
I w [ W
r N r
S gl
b 6‘ | b -
ong v- DG186/187/188 SHOWN GND V- DG183/184/185 SHOWN
LDO00120! LDOoO1301

Figure 1: Functional Diagram (Typical Channel)
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DG180-191 EAINMEIRSIIL

=}
(73
-
-]
?
-
©
-

GND-VIN «eveenenee ... 20V
Current (S or D) See Note 3........cccceveiiniininnenn. 200mA
Storage Temperature.............. .-65°C to +150°C
Operating Temperature ................... -55°C to +125°C
Power Dissipation*....... .. 450 (TW), 750 (FLAT),

825(DIP)mW
Lead Temperature (Soldering, 10secC) ................. 300°C

*Device mounted with all leads welded or soldered to PC board. Derate 6mW/°C (TW); 10mW/°C (FLAT); 11mwW/°C (DIP) above 75°C.

Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions above those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

DUAL SPST (DG180, 181, 182)

Metal Can Package Flat Package CERDIP*
1 14

- 3 o S

2 13 M r
D‘:’:t_‘\t?_{ E.S:J(A_J—‘;:J D2 D|E;—’ : ; 1—302
e ] T ne ne [5] =] ne
NC :‘[ a 6 ]’i"'_l NC ne [ [11] NC
Ny QS: , ]:ﬁ N2 o 19] N
ve—q| T - v+ [ ) v-
Ve 7 L_‘l lr,l ] . ano \ Sk 8] GND

CD000401
CDO00S0! CDO00SO!
(OUTLINE DWG TO-100) (OUTLINE DWG FD-2) (OUTLINE DWG JD)

DUAL DPST (DG183, 184, 185)
Flat Package CERDIP*

o] Loihe oo oM

o 1 : o l - lD: DsE 1] v-
° 4 : l i " D‘ 53[2:;__ EGND
- PR ' s === 12] v
w=HDD S CHE ™ = N o
v+ !_—G—EL D:EJV' ne [7] : ;]!Nz
20 9] Sz

V. r‘—“—J’7 | le———ja GND ) S Ea—

CDO0070! CD0008OI

(OUTLINE DWG FD-2) (OUTLINE DWG JE)

Figure 2: Pin Configurations and Switching State Diagram
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DG180-191

DG180-191

EINTERSIL

SPDT (DG 186, 187, 188)

Ffat Package

-S4 L: — ?_? J“i - :: ] S3
D‘:':a:tc_'/(o-l L—O\'\v—'J? D3
D2 : pb|
N e
mz|:.c ?:;:""‘
A1 T v-
VL C . Lf 'H . ] GND

cooot20l

CERDIP*

TOP VIEW

CD001301

*Side braze ceramic package available as special order only. Consult factory.
(OUTLINE DWG FD-2)

(OUTLINE DWG JE)

Figure 2: Pin Configurations and Switching State Diagram (Cont.)

Metal Can Package Flat Package CERDIP*
. . — ne [7]
NC [ ] 1 4] NC
2 ( t{‘ h 13 NC E E NC
Ne ] [T— ne
3 12 D E B D2
o = _— 0 N
e OIS = S Ak
5 | 10 IN E;_D__b_) 0] NC
wn—{—D—Pp- NC
\ e
. q T : v 5] awo
€D00090! A = 7 GND
CDO00100! CDOo0110!
(OUTLINE DWG TO-100) (OUTLINE DWG FD-2) (OUTLINE DWG JD)
DUAL SPDT (DG189, 190, 191)

ELECTRICAL CHARACTERISTICS (v* = +15v, V- = —15V, V|_=5V, Unless Noted)

A SERIES B SERIES
PARAMETER DEVICE NO. TEST('ng"ED';'O"S . UNIT
. -55°C I +25°C| +125°C | -20°C I +25°C | +85°C
SWITCH
DGTa1, 132, 164, 185 | Vs = 10V, Vo= ~10, V' =10V Ey] 700 5 | 100
187, 188, 190, nA
(B&180. 183 188, 189) | V- = ~20v, Vi = "OFF" +10) | (1000) (15 | (o0)
\ DG181, 184, 187, 190 Vs =75V, Vo = =75V 1 100 %5 ] 100 | A
. 'S(off) (DG180, 183, 186, 189) ViN = "OFF £(10) | (1000) (15) | (300)
Vs = 10V, Vp = ~10V
DG182, 185, 188, 191 A +1 100 5 | 100 | nA
DG181, 182, 184, 185 Vs = 10V, Vp = 10V, V¥ = 10V e 100 5 | 100
187, 188, 190, 191 nA
Dot (DG180, 183, 186, 189) | V= = 20V, Vi = "OFF" +(10) | (1000) (5 | @oo)
DG181, 184, 167, 190 Vs =75V, Vo = 75V e 100 w5 [ 100 | A
(DG180, 183, 186, 189) | Vin = "OFF <(10) | (1000) 5 | (@o0)
Vs = 10V, Vp = —10V
DG182, 185, 188, 191 Ve T 1 100 +5 | 100 | nA
Iotom * Ison | Tee 87 ge b0 Vp=Vg = ~7.5V, Vjy="ON" 2 | -200 ~10 | -200 | nA
DG182, 185, 186, 191 Vo= Vs = 10V, Vjy = "ON" 2 | -200 70 | —200 | oA
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DG180-191 E2INTEIRSIL §
®
ELECTRICAL CHARACTERISTICS (CONT.) °
wh
A SERIES B SERIES ©
PARAMETER DEVICE NO. TEST(:gT"E°'17)'°"s : — wnr | %
-55°C | +25°cl +125°C -20°cJ +25°C | +85°C
INPUT ]
IINL ALL ViN = OV -250 | -250 | -250 | -250 | -250 | -250 HA
IINH ALL VN = 5V 10 20 10 20 MA
DYNAMIC
1082 Switches 300 350
ton 3082 Switches 150 180
7552 Switches See switching time test circuit 250 300 ns
toff 1092 Switches 250 300
3002 and 7552 Switches 130 150
Cs(of) DG181, 182, 184, 185, Vs = -5V, Ip=0, f=1MHz 9 typical (21 typical)
Cooff) (1[%'1 33’8,143’0,13211 89) Vo= +5Y, Is=0, f= 1MHz 6 typical (17 typical) PF
Cp(on) * Cs(on Vp=Vg=0, f=1MHz 14 typical (17 typical)
OFF Isolation Ry =75%Q, C_ = 3pF Typically > 50dB at 10MHz (See Note 2)
SUPPLY j
?3)1_810{;1181’ 182, 189 15 15
" DG183, 184, 185 0.1 0.1
DG186, 187, 188 0.8 0.8
?9(301,8105,31181, 182, 189 ~5.0 _50
1= DG183, 184, 185 ViN =5V -4.0 -4.0
DG186, 187, 188 -3.0 -3.0
DG180, 181, 182, 183 .
L 184, 185, 189, 190, 191 k 45 45
DG186, 187, 188 32 32
IGND ALL R -2.0 -2.0 mA
?&1'81%1181, 182, 189 15 15
1+ DG183, 184, 185 3.0 3.0
DG186, 187, 188 0.8 0.8
?9%1‘8'0‘:;1181, 182, 189 _50 _50
- DG183, 184, 185 ViN =0V -55 -55
DG186, 187, 188 -3.0 -3.0
?sc?, o 5. 811€391, % é01, oo 45 45
I DG186, 187, 188 3.2 3.2
IGND ALL -2.0 -2.0

NOTES 1. See Switching State Diagrams for VN "ON' ‘and Viy "OFF" Test Conditions.
2. Off Isolation typically > 55dB at 1MHz for DG180, 183, 186, 189.
3. Saturation Drain Current for DG180, 183, 186, 189 only, typically 300mA (2ms Pulse Duration). Maximum Current on all other devices
* (any terminal) 30mA.
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Note: All typical values have been guaranteed by characterization and are not tested.



DG180-191

DG180-191
ELECTRICAL CHARACTERISTICS (CONT.) MAXIMUM RESISTANGES (rps(oNy MAX)

EINTERSIL

DEVICE CONDITIONS (Note 1) MILITARY TEMPERATURE T‘E':a[:aﬁﬂc;s
NUMBER V*+ =15V, V™ = —15V, V=5V - : UNIT
-55°C | +25°C | +125°C | -20°C | +25°C | +85°C

DG180 Vp= -7.5V 10 10 20 15 " 15 25 Q
DG181 Vp = -7.5V 30 30 60 . 50 50 75 Q
DG182 Vp = -10V 75 75 100 100 100 150 Q
DG183 Vb= -7.5V 10 10 20 15 15 25 Q
DG184 Vp= -7V 30 30 60 50 50 75 Q
DG185 Vp = -10V Ig = -10mA 75 75 150 100 100 150 Q
DG186 Vp = ~7.5V 10 10 20 15 15 25 Q
DG187 Vo= -7.5V Vin = "ON" 30 30 60 50 50 75 Q
DG188 Vp=-10V 75 75 150 100 100 150 Q
DG189 Vp=-7.5V 10 10 20 15 15 25 Q
DG190 Vp= -7.5V 30 30 60 50 50 50 Q
DG191 Vp=-10V 75 75 150 100 100 150 Q

APPLICATION HINT (for design only): Normally the minimum signal handling capability of the DG180 through DG191 family is 20V peak-to-peak
for the 7582 switches and 15V peak-to-peak for the 102 and 30X (refer Ip and Ig tests above). For other Analog Signals, the following
guidelines can be used: proper switch turn-off requires that V™~ < VanaLOG(peak) —Vp where Vp =75V for the 102 and 30Q switches and
Vp=5.0V for 75Q switches e.g., —10V minimum (-peak) analog signal and a 75Q switch (Vp =5V), requires that V™ < -10V -5V = -15V.

LOGIC
INPUT
tr <10ns
ti <iOns

SWITCH
INPUT

SWITCH
OuUTPUT

3V —-—!
1.5v K }ﬁ
1)
Vs
0.9 Vo 0.8Vo
[P R
for tott

WF027011

Logic Input for '"OFF'' to '"ON'" Condition (DG180/181/182 Shown)

SWITCH
INPUT

ton, Vs = +10V
tott, Vs = —10V.

LOGIC
INPUT

Vo=V R =
© = VSR + rosion

$1
O—

INy

é L (REPEAT TEST FOR
GND -15V  ALL CHANNELS)

ov v- - Ru
Vo = Vs R+ rostom)

TC035601

Figure 3: Switching Time Test Circuits

Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vg may be + or - as per switching time test circuit.
Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in spikes at leading and trailing edge of output waveform.

DUAL

SPST-DG180/181/182
TEST CONDITIONS

DG180/181/182

Vin "ON'' = 0.8V

_All Channels
All Channels

ViN "OFF" = 2.0V

SWITCH STATES ARE
FOR LOGIC "1" INPUT = 2.0V

SPDT-DG186/187/188
TEST CONDITIONS
DG186/187/188
ViN "ON'" = 2.0V Channel 1
Vin "ON'" = 0.8V Channel 2
ViN "OFF" = 2.0V Channel 2
ViN "OFF" = 0.8V Channel 1

SWITCH STATES ARE
FOR LOGIC "1" INPUT = 2.0V
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DUAL

DPST-DG183/184/185
TEST CONDITIONS |

DG 183/184/185

"VjN "ON" = 2.0V

All Channels
All Channels

VIN "OFF" = 0.8V

DUAL

SWITCH STATES ARE
FOR LOGIC "1" INPUT = 2.0V

SPDT-DG189/190/191
TEST CONDITIONS
DG189/190/191
ViN "ON'" = 2.0V Channels 1 & 2
ViN "ON'" = 0.8V Channels 3 & 4
ViN "OFF'" = 2.0V Channels 3 & 4
ViN "OFF" = 0.8V Channels 1 & 2

Note: All typical values have been guaranteed by characterization and are not tested.

SWITCH STATES ARE
FOR LOGIC "1" INPUT = 2.0V




DG200/IH5200
CMOS Dual SPST
Analog Switches

GENERAL DESCRIPTION

The DG200/IH5200 solid state analog gates are de-
signed using an improved, high voltage CMOS monolithic
technology. They provide ease-of-use and performance
advantages not previously available from solid state
switches. Destructive latch-up of solid state analog gates
has been eliminated by INTERSIL's CMOS technology.

The DG200 is completely spec and pin-out compatible

ElINTERS L

FEATURES

® Switches Greater Than 28Vpp Signals With 15V
Supplies

Break-Before-Make Switching toff 250ns, ton
700ns Typical

TTL, DTL, CMOS, PMOS Compatible
Non-Latching With Supply Turn-Off

Complete Monolithic Construction

002SHI/0029a

with the industry standard device, while the IH5200 offers
significantly enhanced specifications with respect to ON
and OFF leakage currents, switching times, and supply

Industry Standard (DG200)
Improved Performance Version (IH5200)

current.
ORDERING INFORMATION
STANDARD | | oPEC PACKAGE T A e
PART DEVICE
DG200AA | IH5200MTW |10-Pin Metal Can | -55°C to +125°C
DG200AK | IH5200MJD |14-Pin CERDIP | —55°C to +125°C
DG200AL | IH5200MFD |14-Pin Fiat Pak | ~55°C to +125°C
DG200BA | 'H5200TW |10-Pin Metal Can | -25°C to +85°C
DG200BK IH520010D _ |14-Pin CERDIP Z25°C to +85°C
DG200BL | IH5200IFD | 14-Pin Flat Pak 225°C to +85°C
DG200CJ | IH5200CPD | 14-Pin Epoxy Dip | 0°C to +70°C

CERDIP & EPOXY DUAL-IN-LINE
PACKAGE (outline dwgs JD, PD)

METAL CAN PACKAGE
(outline dwg TO-100)

FLAT PACKAGE
(outline dwg FD-2)

14
V* (SUBSTRATE AND CASE) T L
NC — é % =
+
GND ‘i, = fussaare)
ne—o | | e
$2 oy o1 %
% B 3
0, —
v :11 l._:v Vier

TOP VIEW

SWITCH STATES ARE FOR LOGIC
“1” INPUT (POSITIVE LOGIC)

TOP VIEW
CD001401

TOP VIEW

CD00130!1 CD001501

Figure 1: Pin Configurations

3-27

Note: All typical values have been guaranteed by characterization and are not tested.
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DG200/IH5200

ABSOLUTE 'MAXIMUM RATINGS

BINTERSIL

Storage Temperature......................
Operating Temperature
Lead Temperature (Soldering, 10sec)
Power Dissipation

(All Leads ‘Soldered to a P.C. Board.) Derate 6mW/°C Above 75°C.

Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions above those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

Figure 2:

GATE
PROTECTION
RESISTOR

Functional Diagram (1/2 DG200/1H5200)

LDOD01501

DG200 ELECTRICAL CHARACTERISTICS (Tp=25°C, V* = +15V, V= = ~15V)

PER CHANNEL MIN/MAX LIMITS
‘ TEST MILITARY COM'L/INDUSTRIAL
CONDITIONS UNIT
SYMBOL CHARACTERISTIC . X o/ . +70°C/
-55° + + +
55°C 25°C 125°C ~95°C 25°C +85°C
IN(ON) input Logic Current ViN = 0.8V See Note 1 +10 +1 +10 +10 +10 A
IN(OFF) Input Logic Current Vin = 2.4V See Note 1 +10 1 +10 +10 +10 MA
rDS(ON) Drain-Source On Is = 10mA 70 70 100 80 80 100 19}
Resistance VANALOG = £10V .
fDS(ON) Channel-to-Channel 25 30
rpS(ON) Match (typ) (typ)
VANALOG Min. Analog Signal *+15 15 \
Handling Capability
ID(OFF) Switch OFF Leakage VANALOG = - 14V to +2 100 +5 100 nA
Current + 14V
IS(OFF) Switch OFF Leakage | VANALOG = - 14V to +2 100 +5 100 nA
Current +14V
IDON) Switch ON Leakage Vp=Vg= -14V to +2 200 +10 200 nA
+SS(ON) Current +14V
ton ‘| Switch "ON'"* Time R = 1k, VANALOG 1.0 1.0 us
See Note 1 =-10V to +10V
See Fig. 3
toff Switch "OFF" Time R = 1k, VANALOG 0.5 0.5 us
=-10V to +10V
See Fig. 3
Q(NJ) Charge Injection See Fig. 4 15 20 mv
(typ) (typ)
3-28

Note: All typical values have been guaranteed by characterization and are not tested.



DG200/IH5200

EINTERSIL

Note: All typical values have been guaranteed by characterization and are not tested.

PER CHANNEL MIN/MAX LIMITS
TEST MILITARY COM'L/INDUSTRIAL
CONDITIONS UNIT
SYMBOL CHARACTERISTIC o/ . +70°C/
o o o
. 55°C | +25°C | +125°C _25°C +25°C +85°C
OIRR Min. Off Isolation f = 1MHz, R_ = 10082, 54 50 dB
Rejection Ratio CL < 5pF (typ) (typ)
See Fig. 5 (Note 1)
vy + Power Supply ViN =0V or 1000 1000 2000 1000 1000 2000 A
Quiescent Current ViN =5V
lv2 —Power Supply 1000 1000 2000 1000 1000 2000 MA
Quiescent Current
CCRR Min. Channel to One Channel Off 54 50 dB
Channel Cross (typ) (typ)
Coupling Rejection
Ratio
NOTE 1: Pull Down Resistor must be < 2k :
NOTE 2: Typical values are for design aid only, not guaranteed and not subject to production testing.
IH5200 ELECTRICAL CHARACTERISTICS (@ 25°C, v* = +15V, V™ = —15VRgF open)
PER CHANNEL MIN/MAX LIMITS
TEST MILITARY COM'L/INDUSTRIAL
CONDITIONS UNIT
SYMBOL | CHARACTERISTIC o/ . +70°C/
- —EEO o o
§5°C | +25°C | +125°C -25°C f25 C +85°C
IN(ON) Input Logic Current VN = 0.8V +10 +1 +10 +1 *+10 A
lIN(OFF) Input Logic Current . VIN = 2.4V +10 1 10 +10 +10 HA
DS(ON) Drain-Source On Ig = 10mA 70 70 100 80 80 100 Y
Resistance VANALOG = +10V
TDS(ON) Channel-to-Channel 25 30 Q
ps(on) Match (typ) (typ)
VANALOG Min. Analog Signal +15 +15 \
Handling Capability (typ) (typ)
ID(OFF) Switch OFF Leakage VANALOG = - 14V to +1 50 1 +2 50 nA
Current +14V
IS(OFF) Switch OFF Leakage VANALOG = - 14V to 1 50 1 +2 50 nA
Current +14V ’
Ib(on) Switch ON Leakage Vp =Vg= -14V to +1 100 1 +2 100 nA
'AS(ON) Current +14V
ton Switch ""ON" Time RL = 1k, VANALOG 0.7 0.8 us
See Note 3 =-10V to +10V
See Fig. 3
toff Switch ""OFF" Time RL = 1k£2, VANALOG 0.25 0.4 us
=-10V to +10V
See Fig. 3
Q(INJ) Charge Injection See Fig. 4 5 10 mV
(typ) (typ)
OIRR Min. Off Isolation f=1MHz, R =100%2, 54 50 dB
Rejection Ratio Cp < 5pF (typ) (typ)
: See Fig. 5
Iv1 + Power Supply VIN=0V or 250 200 150 300 250 200 A
Quiescent Current VIN =5V
lva —Power Supply 10 10 100 : 10 10 100 MA
Quiescent Current
CCRR Min. Channel to One Channel Off 54 50 dB
Channel Cross (typ) (typ)
Coupling Rejection
Ratio
3-29
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DG200/IH5200

DG200/IH5200
TEST CIRCUITS

-~ BINTERSIL

v

LogiC
INPUT

LS AT ANALOG INPUT

v o

vl Lo -
_ LoGic

INPUT .

' l—-\ Your
Vour
<21 mr:[}{‘m 10,0000F I
) TC:OBS:I TC00370!1
Figure 3 Figure 4

2Vpp @ INHzZ

LOGIC INPUT

(NOTE ')D |

Vour

1004}

Figure 5

TCO004111

NOTE 3: Al channels are turned off by high ''1'* logic inputs and all channels are turned on by low ""0'* inputs; however 0.8V to 2.4V describes the min. range
for switching properly. Peak input current required for transition is typically —120uA.

TYPICAL PERFORMANCE CHARACTERISTICS

pS(on) Vs Vb
and Te_mperature

YTy

| SR ERER
++—+ V¥ = + 15V

w . 100 bt V= = - 18V A
e S jmst por
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) } 28 C
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OP007201

| 3-30

8

(DSion — DRAIN SOURCE
ON RESISTANCE (OHMS)
8

Note: All typical values have been guaranteed by characterization and are not tested.

0
-¥§ -0 5 0 5 10 1§

rps(on) Vs Vp and Pov}er
Supply Voitage

YT T

=11 v e oy o

A= V* =8V, V- = -8V
l—w:.nv.v-:—tzv}
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DG200/IH5200

APPLICATIONS

Using the VRgr Terminal

The DG200 has an internal voltage divider setting the
TTL threshold on the input control lines for V¥ equal to
+15V. The schematic shown here with nominal resistor
values, gives approximately 2.4V on the VRgr pin. As the
TTL input signal goes from +0.8V to +2.4V, Q1 and Q2
switch states to turn the switch ON and OFF.

If the power supply voltage is less than +15V, then a
resistor must be added between V* and the VRgF pin, to
restore +2.4V at VRer. The table shows the value of this
resistor for various supply voltages, to maintain TTL com-
patibility. If CMOS logic levels on a +5V supply are being
used, the threshold shifts are less critical, but a separate
column of suitable values is given in the table. For logic
swings of -5V to +5V, no resistor is needed.

In general, the "low" logic level should be < 0.8V to
prevent Q1 and Q2 from both being ON together (this will
cause incorrect switch function). With open collector logic,
and a low value of pull-up resistor, the logic "low" level can
be above 0.8V. In this case, INTERSIL can supply parts with
thresholds > 1.5V, allowing the user to define the “'low"
as < 1.5V (consult factory). The VRer point should be set at
least 2.6V above this "'low'" state, or to > 4.1V. An external
resistor of 27kS2 between V' and VREF is required, for a
+ 15V supply.

Naote: All typical values have been guaranteed by characterization and are not tested.:
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EINTERSIL

vt TTL "~ CMOS -

Supply Resistor Resistor
(V) (kS2) (k2)
+15 - -
+12 100 . -
+10 ‘ 51 -
+9 (34) 34
+8 27) 27
+7 18 18

V*(+15V)

GATE
PROTECTION
INPUT RESISTOR

AF000601

Figure 6.
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< ”, \ ) 4 4 ,/ : i . g K ¢ n
2 Quad SPST % | S
z CMOS Analog Switch
A GENERAL DESCRIPTION FEATURES - '
- The DG201/1H5201 solid-state analog switches are de- ® Switches Greater Than 28V, Signals With +15V
signed using an improved, high-voltage CMOS monolithic ' Supplies ) N
technology. They provide performance - advantages not © Break-Before-Make Switching toff = 250ns,
previously available from solid-state switches. Destructive ton = Typically 500ns )
latch-up of solid-state analog gates has been eliminated by e TTL, DTL, CMOS, PMOS Compatible
INTERSIL's CMOS ' technology. ) ® Non-Latching With Supply Turn-Off
The DG201 is completely specification and pin-out com- ® Complete Monolithic Construction
. patible with the industry standard device, while the IH5201 ® Industry Standard (DG201)
offers significantly enhanced specifications with respect to ® Improved Performance Version 1H5201
ON and OFF leakage currents, switching times, and supply
current.
ORDERING INFORMATION
INDUSTRY '
IMPROVED SPEC TEMPERATURE
STANDARD PACKAGE
PART NUMBER PART NUMBER RANGE
DG201AK IH5201MJE -55°C to +125°C : 16-Pin CERDIP
DG201BK . IH52011JE -25°C to +85°C * 16-Pin CERDIP
DG201CJ 1H5201CPE 0°C to +70°C ~ 16-Pin Plastic DIP

wr (1]

5 IN2

o [2] D,
S E S2
v-[4 v* (SUBSTRATE)
aNnD [ VREF '
S« [6] S3
[ [Z 0] O3
SRovECTION N [8 N3
RESISTOR
CD00160!
LD001601
Figure 1: Functional Diagram ' Figure 2: Pin Configuration
(1/4 DG201/1H5201) (Outline dwgs JE, PE)

DUAL-IN-LINE PACKAGE
Switch Open For Logic ''1" Input
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Note: All typical values have been guaranteed by characterization and are not tested. .




DG201/IH5201
ABSOLUTE MAXIMUM RATINGS

VY 10 Vo .

BINTERSIL

VIN 10 GND L. <20V
Current (Any Terminal) .
Storage Temperature.... -65°C to +150°C
Operating Temperature ... -55°C to +125°C
Lead Temperature (Soldering, 10sec) ................. 300°C
Power Dissipation .........cccoeeviiiiiaiininiiiiinan. 450mwW
Derate 6mW/°C Above 70°C

Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions above those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

DG201 ELECTRICAL CHARACTERISTICS (Ta=25°C, V* = +15V, V™ = -15V)

PER CHANMNEL MIN/MAX LIMITS
TEST MILITARY COMMERCIAL
CONDITIONS UNIT
SYMBOL CHARACTERISTIC +70°C/
- 0, + 0 + 0, 04 + 0
55°C 25°C 125°C 0°C 25°C +85°C
IN©ON) Input Logic Current Vin = 0.8V See Note 1 10 +1 10 +1 +1 10 MA
IN(OFF) input Logic Current Vin = 2.4V See Note 1 10 +1 10 +1 1 10 HA
Rps(oN) Drain-Source On lg = 10mA 80 80 125 100 100 125 2
Resistance VANALOG = +10V :
RDS(ON) Channel to Channel 25 30 Y]
Rps(on) Match (typ) (typ)
VANALOG Analog Signal +15 +15 L \
Handling Capability (typ) (typ}
ID(OFF) Switch OFF Leakage VANALOG = - 14V to +1 100 +5 100 nA
Current +14V
IS(OFF) Switch OFF Leakage VANALOG = - 14V to *1 100 +5 100 nA
Current +14V
ID(ON) Switch ON Leakage Vp = Vg =*14V +2 200 +5 200 nA
+lson) Current
ton Switch ""ON" Time RL = 1k, VANALOG 1.0 1.0 us
See Note 2 = -10V to +10V
See Figure 3
toff Switch "OFF" Time R = 1k, VANALOG 0.5 0.5 us
See Note 2 =-~10V to +10V
See Figure 3
Q(NJ) Charge Injection See Figure 4 15 20 mV
(typ) (typ)
OIRR Min. Off Isolation f=1MHz, RL = 100, 54 50 dB
Reiection Ratio C < 5pF (typ) (typ)
See Figure 5
la + Power Supply ViN=0V to 5V 2000 1000 2000 2000 1000 2000 MA
Quiescent Current
1a —~Power Supply 2000 1000 2000 2000 1000 2000 MA
Quiescent Current
CCRR Min. Channel to One Channel Off 54 50 dB
Channel Cross (typ) (typ)
Coupling Rejection
Ratio

NOTE 1: Typical values are for design aid only, not guaranteed and not subject to production testing.
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Note: All typical values have been guaranteed by characterization and are not tested.
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DG201/IH5201

DG201/1H5201
TEST CIRCUITS

BINTERSIL

ANALOG INPUT 2Vpp @ 1MH2
ANALOG INPUT ;
10v = st
v N
LOGIC INPUT
(NOTE 1)
: AL D D>
LoGic
w— _ INPUT = .
WPUT vour b
Vour
< 2Kr lﬁ-fI 1K 10.0000F I b
(Note 2) = :coo:ml i )
0004001 TC004111
Figure 3 Figure 4 Figure S

NOTE 2: All channels are turned off by high '*1'" logic inputs and all channels are turned on by low "'0" inputs; however 0.8V to 2.4V describes the min. range
for switching properly. Peak. input current required for transition is typically —120uA.

IH5201 ELECTRICAL CHARACTERISTICS (Tp=25°C, V* = +15V, V™ = ~15V)

PER CHANNEL MIN/MAX LIMITS
TEST MILITARY COMMERCIAL
CONDITIONS unIT
SYMBOL CHARACTERISTIC +70°C/
_EE© +25° 2 195° o o
55°C 25°C 125°C 0°C +25°C +85°C
lIN(ON) Input Logic Current ViN =0.8V 1 1 10 1 1 10 HA
lIN(OFF) Input Logic Current ViN = 2.4V 1 1 10 1 1 10 MA
RDS(ON) Drain-Source On Is =10mA 75 75 100 | 100 100 125 2
Resistance VANALOG = 10V
Rps(on) Channel to Channel 25 30 Q
Rps(oN) Match (typ) (typ)
VANALOG Analog Signal *15 15 \
Handling Capability (typ) {typ)
ID(OFFy/ Switch OFF Leakage VANALOG = - 14V to +0.5 50 +2 50 nA
IS(OFF) Current +14V
IpON) Switch ON Leakage Vp=Vg=114V +0.5 100 +2 100 nA
+Is(0N) Current )
ton Switch "ON'" Time RL = 1k, VANALOG 0.7 0.8 us
See Note 2 =-10V to +10V
See Figure 3
toff Switch "OFF" Time RL = 1k, VANALOG 0.35 0.4 us
See Note 2 =-10V to +10V
See Figure 3
Q(ing) Charge Injection See Fig. 4 5 10 mV
(typ) (typ)
OIRR Min. Off Isolation f=1MHz, R_ = 10082, 54 50 dB
Rejection Ratio CL < 5pF (typ) (typ)
See Figure 5, (Note 1)
16 + Power Supply ViN=0V to 5V 1000 750 600 1500 1000 1000 A
Quiescent Current
fe) ~Power Supply 10 10 100 | 20 20 200 HA
Quiescent Current
CCRR Min. Channel to One Channel Off 54 50 dB
Channel Cross (Note 1) (typ) _(typ)
Coupling Rejection
Ratio

NOTE: Pull Down resistor must be < 2k
NOTE: Typical values are for design aid only, not guaranteed and not subject to production testing.
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DG201/I1H5201

TYPICAL PERFORMANCE CHARACTERISTICS

W V+ =415V A
¢ 1o V- =-15V
s L
) i
82 s
g 2 135 C =
< T
7-3- 50 |4 25°¢C
=1
zTa S =
£z
0
-15-10 -5 0 5 .10 15
Vp — DRAIN VOLTAGE (VOLTS)
OP007501
10
<
£
$f
30
] %‘ !
£S o1
35
-
3
0.01
25 45 65 85 105 125
T — TEMPERATURE (°C)
OP00760!
APPLICATIONS

Using the VRgr Terminal

The DG201 has an internal voltage divider that sets the
TTL threshold on the input control lines for V* = 15V. The
schematic is shown here, with nominal resistor values,
giving approximately 2.4V on the VRgeF pin. As the TTL input
signal goes from +0.8V to + 2.4V, Q1 and Q2 switch states
to turn the switch ON and OFF.

If the power supply voltage-is less than +15V, then a
resistor needs to be added between V¥ and VRgf pin, to
restore +2.4V at VRgf. The table shows the value of this
resistor for various supply voltages, to maintain TTL com-
patibility. If CMOS logic levels with a + 5V supply are being
used, the threshold shifts are less critical, but a separate
column of suitable values is given in the table. For logic
swings of -5V to +5V, no resistor is needed.

In general, the "low" logic level should be < 0.8V to
prevent Q1 and Q2 from both being ON together (this will
cause incorrect switch function). With open collector logic,
and a low value of pull-up resistor, the logic 'low' level can
be above 0.8V. In this case, INTERSIL can supply parts with
thresholds > 1.5V(consult factory). The VRgf point should
be set at least 2.6V above this "'low" state, orto > 4.1V. An
external resistor of 27k§2 and VRgF is required, for a + 15V

supply.
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0
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OP007401
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Temperature

0.1

OR Ip(otf) — SOURCE OR

0.01

AR
DRAIN OFF LEAKAGE CURRENT (nA)

25 45 65 85 105 125
T — TEMPERATURE (°C)

OP007701

vt TTL CMOS
Supply Resistor Resistor
(V) k) (kS2)
+15 - -
+12 100 -
+10 .51 -
+9 . (34) 34
+8 27) 27
+7 18 18
V*(+15V)

31k0 - & Rext

Q2

GATE
PROTECTION
INPUT RESISTOR

=

AF000701

Figure 6

Note: All typical values have been guaranteed by characterization and are not tested.

LOZSHI/L02ZDa




¢ SPST 4-Channel Analog ;- , [I_._,
T
3 GENERAL DESCRIPTION : FEATURES
o The DG211 and DG212 are low cost,:€MOS monalithic, ® Switches +15V Analog Signals
QUAD SPST analog switches. These can be used in e TTL Compatibility
general purpose switching applications for communications, e Logic Inputs Accept Negative Voltages
instrumentation, process control and computer peripheral ® RoN <175 Ohm '

equipment. Both devices provide true bidirectional perfor-
mance in the ON condition and will block signals to 30V
peak-to-peak in the OFF condition. The DG211 and DG212
differ only in that the digital control logic is inverted, as
shown in the truth table.

DG211 and DG212 are available in a 16-pin Dual-In-Line
plastic package and are rated for operation over 0°C to

70°C.
ORDERING INFORMATION
TEMPERATURE
PART NUMBER RANGE PACKAGE
DG211CJ 0°C to +70°C | 16-Pin Plastic DIP
DG212CJ 0°C to +70°C | 16-Pin Plastic DIP
DG211 DG212
S .
. r—"’ $1 © 51 Dual-In-Line Package
IN 1 0 -- IN{ O —
D> Db -
Lo 04 Lo Dy Ny 1] 16, 1Ny
‘ e s ; o S2 0q 2] (15 02
et~/ e o -~ 5 &3] o 2
o D2 o D2 v- 4] 133 V+ (SUBSTRATE)
S
e ss 53 GND 5] (125 v, (+sv)
N -- IN3.0 — )
e DDy o D 505 o s
Ho D3 0 D3 . .
FJ—O S4 SN Paq? 10} 03
IN4O———| H>———i INg o-—~| H>—— Ny Q8 [95 1Ny
L o 04 Lo 04 TOP VIEW
CD032301
BDO1430! BD014401
Four SPST Switches per Package Figure 2. Pin Configuration
Switches Shown for Logic ""1'" Input :
Truth Table
LOGIC DG211 DG212
0 ON OFF
1 OFF ON
“Logic 0" < 0.8V
Logic 1" 2 2.4V
Figure 1: Functional Diagrams
3-36 307020-001

Note: All typical values have been guaranteed by characterization and are not tested.
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DG211/DG212 EAINMaRSIL §
®
ABSOLUTE MAXIMUM RATINGS i~
]
V10 Vo, 36V Peak Current, S or D s
VIN 10 Ground ...........ooovviiiiiiiiiii v, vt (Pulsed at 1msec, 10% duty cycle max) ....... 70mA N
VL to Ground ...oeeviviiiiiiee e -0.3v, 25V Storage Temperature -65°C to +125°C N
Vg or VD 10 V7 oo 0, -36V Operating Temperature ................. ..0°C to +70°C
VS Or VD 10 V™ i 0, 36V Lead Temperature (Soldering, 10sec) ................. 300°C
Power Dissipation (Package)*
VF 10 Ground ..oooeeeee e 25V h X .
V710 Ground......c.oovveviiiiiiieiieeie e -25V 16 Pin Plastic DIP™™ ..o 470mwW
Current, Any Terminal Except S orD.oeiiiin. 30mA *Device mounted with all leads soldered or welded
Continuous Current, S or D...........ooevvvnieinann.. 20mA

to PC board.
**Derate 6.5mW/°C above 25°C

ELECTRICAL CHARACTERISTICS (1A =25°0)

TEST CONDITIONS LIMITS
SYMBOL PARAMETER Vi= +15V, Vo= -15V, UNIT
VL= +5V, GND MIN? l TYP? Y MAX
SWITCH
VANALOG Analog Signal Range V™= -15V, V| = +5V _15 15 v
- . Vp = +10V, VN = 2.4V — DG212
RDs(ON) Drain-Source On Resistance Is = 1mA, Vin = 0.8V — DG211 115 175 Q
Vg =14V, Vp = -14V 0.01 5.0
IS(off) Source OFF Leakage Current | V| = 2.4V
DG211 Vg = -14V, Vp = 14V -5.0 -0.02
] ViN = 0.8V Vp = 14V, Vg = - 14V 0.01 5.0
ID(off) Drain OFF Leakage Current DG212
Vp = - 14V, Vg = 14V -5.0 -0.02
Vg =Vp=-14V, V|y= 0.8V, DG211 0.1 5.0
IDON) Drain ON Leakage Current® Vﬁ\l = 204\/ DG21 2|N nA
T -5.0 -0.15 3
INPUT
Input Current With Input VIN = 2.4V -10 ~0.0004
IINH Voltage High
oltage Hig VIN = 15V 0.003 1.0 uA
Input Current With input _ -
IINL Voltage Low ViN = 0V -1.0 0.0004
DYNAMIC
ton Turn-ON Time 5 460 1000
" See Switching Time Test Circuit
toffy Turn-OFF Time Vs = 10V, R_ = kS, C = 35pF 360 500 ns
toffp 450
Cs(off) Source OFF Capacitance Vg =0V, VN =5V, f=1MHz 2 5
CD(off) Drain OFF Capacitance VD=0V, ViN=5V, f=1MHz2 5 pF
CD + S(on) Channel ON Capacitance Vp=Vg =0V, ViN=0V, f=1MHz? 16
OIRR OFF Isolation® 70
Crosstalk VIN =5V, R = 1k, . B
rosstal CL = 15pF, Vg =1VRMS, f=100kHz
CCRR (Channel to Channel) L P s 90
SUPPLY
1t Positive Supply Current A 10
1~ Negative Supply Current ViN=0 and 2.4V . A 10 HA
I Logic Supply Current A 10
NOTES: 1. The algebraic convention whereby the most negative value is a minimum, and the most positive is a maximum, is used in this data

sheet.
. For design reference only, not 100% tested.
. Ip(on) is leakage from driver into "ON'" switch.

Vs s
. OFF lIsolation = 20Iogv—, Vg =input to OFF switch, Vp = output.
D

o A~ N

. Switching times only sampled.
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DG211/DG212

DG211/DG212

Switch output waveform shown for Vg = constant with
logic input waveform as shown. Note the Vg may be + or —
as per switching time test circuit. Vo is the steady state
output with switch on. Feedthrough via gate capacitance
may result in spikes at leading and trailing edge of output
waveform.

LoGic*
INPUT (INg) = ""! [
< 20ns ! 50%
tg 20 ns \ ?
o
SWITCH ] fott f-—
INPUT 55V 0.9 Vg
SWITCH 0.1 Vg
OUTPUT (Vg) ™ ] L
ton — tott2
WF027301
Figure 3: Switching Time Test Circuit
Logic shown for DG211. Invert for DG212.

E2INERSIIL

+5V +15V

Vi ? v+ :
SWITCH ?
NPUT SWITCH

1 D4 ouTPUT
Vs = 10V O T A

| Yo
IN | RL CL
LOGIC \ KD 36pF
INPUT

(REPEAT TEST FOR IN2 IN3 AND INg)
Sono (L V. F
ov i

- 15V

Vo=V AL
0=Y8 Rl 3 rosien

Figure 4: Switching Time Test Circuit

+15V

ulk g

TRk

~15V

— +15V

+5V

Figure 5: DG212 Schematic (1/4 as shown)

~15V

S

-15V

. |
l |
iN l +15V out

LDo12701
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High-Speed ®
H -
CMOS Analog Switch i
-]
-k
GENERAL DESCRIPTION FEATURES
The DGM181 family of CMOS monolithic switches utilizes ® Pin and Function Replacement for DG181 Family
intersil's latch-free junction isolated processing to combine ® Meets or Exceeds All DG181 Family
the speed of the hybrid DG181 family with the reliability and Specifications With Monolithic Reliability
low power consumption of a monolithic CMOS construction. ® Low Power Consumption
These devices, therefore, are a cost effective replacement ® 1nA Leakage From Signal Channel in Both ON
for the DG181 family. and OFF States ,
The DGM181 family has a high state threshold of 2.4V; e TTL, DTL, RTL Direct Drive Capability
and a low state of +0.8V. ® ton, toff < 150ns, Break-Before-Make Action

® Crosstalk and Open Load Switch Isolation

Very low quiescent power is dissipated in either the ON or > 50dB at 10MHz (75 Load)

OFF state of the switch. Maximum power supply current is
10uA from any supply, and typical quiescent currents are in
the 10nA range. OFF leakages are typically less than
200pA at 25°C.

ORDERING INFORMATION

STANDARD | STANDARD | rps(on DGM § 181 A A
PART PART WA 1 PACKAGE
TYPE NUMBER NUMBER AT 25°C P OPIN METAL CAN
Dual SPST | DGM181BX | DGMS181BX 50 ; L - 14-PIN FLAT PACK
DGM182AX | DGMS182AX 50 : K GO
DGM182BX | DGMS182BX 75
Dual DPST | DGM184BX | DGMS181BX 50 TEMPERATURE RANGE
DGM185AX | DGMS185AX 50 Ao Y SSC 0
DGM185BX | DGMS185BX 75 !
SPDT | DGM187BX | DGMS187BX 50 B geCDUSTRIAL -20°C to
DGM188AX | DGMS188AX 50
DGM188BX | DGMS188BX 75
Dual SPDT | DGM190BX DGMS190BX 50 ————————— DEVICE TYPE
DGM191AX | DGMS191AX 50 ‘
DGM191BX | DGMS191BX 75 DRIVER
CMOS ANALOG DRIVER

LDOo0 1401

NOTE: 1/2 of DGM182
Figure 1: Functional Diagram (Typical Channel)
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DGM181-191

DGM181-191

- BINm=RSIL

DUAL SPST (DGM181, 182)

Metal Can Package Flat Package (FD-2)

(OUTLINE DWG TO-100)

SWITCH STATES ARE FOR LOGIC "1

Dual-In-Line Package

= = s 1] 7’—-u sz
e . ed e
= Iy S u =t Py
N ‘ NC [« 1] NC
»: zcc E :: '“'E 1] IN;
v*l:‘:.t J’: V- V*E 7] v-
S " — 7 = =GN “O Ljone
cpooosol

(OUTLINE DWGS DD, PD)

' INPUT

CDO0006O!

DUAL DPST (DGM184, 185)
Flat Package

D4
D2

S,

IN2

v+

Dual-In-Line Package

b I St
ne [z ' :] Ny
D3 |: : ] v-
ss [ ‘—’C‘:______ 5] oo
sS4 [: ) v,
Ny oy
ne [7] N2
7] E 3 S2

CD0o08OI

(OUTLINE DWG FD-2)

(OUTLINE DWGS DE, PE)

SWITCH STATES ARE FOR LOGIC "1 INPUT

Figure 2: Pin COnﬂguratlon and Switching State Dlagram
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DGM181-191 BINTERSIL g
-
SPDT (DGM187, 188) 2
Metal Can Package Flat Package (FD-2) Dual-In-Line Package §
Y — “ nc ne [ W] NC
e L__z_c r Bt Jil N ne 3] 3] NC
o =] =l °‘E3____:_‘—33 0;

qu——'—D_‘D_‘ ﬁvuc INE—D—D—' 10] NC

v =] =0 - 5 1 v-
;= s v [7] 1] GND

©DO00GO! ver '.-]' lrJ Z1GND )

cpootool cDoo1101

(OUTLINE DWG TO-100) (OUTLINE DWGS DD, PD)

SWITCH STATES ARE FOR LOGIC "1'" INPUT

DUAL SPDT (DGM190, 191)
Flat Package Dual-In-line Package

i 1

m )
13
D3
12
1 D
11
—h—s
10
T ™
9
T v-

v+ a‘: 3
Ve l E "5 ano TOP VIEW
cpootzo €0001301
(OUTLINE DWG FD-2) (OUTLINE DWGS DE, PE)

SWITCH STATES ARE FOR LOGIC "1" INPUT

Figure 2: Pin Configuration and Switching State Diagram (Cont.)
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DGM181-191

DGM181-191
ABSOLUTE 'MAXIMUM RATINGS

* Operating Temperature ...

GND-V)n
Current (Any Terminal) ..
Storage Temperature

..—65°C to +150°C
-55°C to +125°C

Lead Temperature (Soldering, 10seC) ................. 300°C
Power Dissipation™................... 450 (TW), 750 (FLAT),
825(DIP)mW

*Device mounted with all leads welded or soidered to PC board. Derate
6mW/°C (TW); 10mW/°C (FLAT); 11mW/°C (DIP) above 75°C.

Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions above those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS (V* = +15v, v~

= -15V, VL =5V, unless noted)

PARAMETER|  DEVICE NO. TEST (:g;o:}'lous - A SEF:IES - - 8 SEF:IES — uNIT
-s5c | 425 | snmc | -a0cc | +2sc | +asc
SWITCH
1S(off) DGM181, 184, 187, 190 |Vg = 7.5V, Vp = ~7.5V 1 100 $20 | 200 nA
Vin = "OFF"
DGM182, 185, 188, 191 |Vg =10V, Vp = —10V £ 100 +2 200 nA
Vin = "OFF"
1D DGM181, 184, 187, 190 |Vg = 7.5V, Vp = ~7.5V 1 100 12 200 nA
ViN = "OFF"
DGM182, 185, 188, 191 |Vg = 10V, Vp = —10V T 100 2 200 nA
Vin = "OFF""
1D(on) * ISion) | DGM181, 184, 187, 190 |Vp = Vs = ~7.5V, Vjy = "ON" 12 | 2200 5 500 nA
: DGM182, 185, 188, 191 |Vp = Vg = —10V, Vjy = "ON"" 2 | 2200 5 500 A
INPUT
INL ALL Vin =0V 20 10 20 HA
INH ALL ViN =5V * 20 10 20 HA
DYNAMIC
DGM181, 184, 187, 190
ton DGM182, 185, 188, 191 |See switching time test circuit 450 500 ns
torf ALL 250 275
Cs(off DGM181, 182, 184, 185, |Vg = -5V, Ip =0, f= 1MHz 5pF typical
Coioff 187, 188, 190, 191 Vb= +5V, Ig=0, f= 1MHz 6pF typical pF
Cpion) + Cs(on) Vp=Vg=0, f=1MHz 11pF typical
OFF Isolation Ry = 75Q, Cp = 3pF Typically > 50dB at 10MHz
SUPPLY
1+ ALL 10 10 100 100
- ALL Vin = 5V 10 10 100 100
I ALL 10 10 100 100
IGND ALL 10 10 100 100 A
i+ ALL 10 10 100 100
- ALL Vin = OV 10 10 100 100
M ALL 10 10 100 100
lano ALL 10 10 100 100

Note 1: See Switching State Diagrams for Vi and V|y "OFF" Test Conditions.
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&
DGM181-191 €2l IL g
=
b
ELECTRICAL CHARACTERISTICS MAXIMUM RESISTANCES rps(on) @
1
. INDUSTRIAL ==
DEVICE CONDITIONS (Note 1) MILITARY TEMPERATURE TEMPERATURE oNIT Q
NUMBER v* = 15V,V- =15V, = 5V
-55°C | +25°C | +125°C | ~20°C | +25°C | +85°C
DGM181 Vp=-7.5V - - - 50 50 75 Q
DGM182 Vp = ~10V 50 50 75 75 75 100 Q
DGM184 Vp = ~7.5V 30 30 60 50 50 75 Q
DGM185 Vp = -10V Is = - 10mA 50 50 75 75 75 100 Q
DGM187 Vp = -7.5V Vin ="ON" 30 30 60 50 50 75 Q
DGM188 Vp=-10V 50 50 75 75 75 100 Q
DGM190 Vp = ~7.5V 30 30 60 50 50 75 Q
DGM191 Vp = -10V 50 50 75 75 75 100 Q
APPLICATION COMMENT: The charge injection in these switches is of opposite polarity to that of the standard DG180 family, but considerably
smaller.
SWITCHING TIME TEST CIRCUIT
Switch output waveform shown for Vg = constant with
logic input waveform as shown. Note that Vg may be + or
- as per switching time test circuit. Vg is the steady state
output with switch on. Feedthrough via gate capacitance
may result in spikes at leading and trailing edge of output
waveform.
LOGIC 3v
INPUT S z
tr< 10ns 1.5V K ]
tf<10ns 0
SWITCH yg
INPUT 0.9Vo 0.9V
SWITCH ¢ _ 0.1vo
OUTPUT
ton toff

WFO001111

Figure 3: Logic input for "OFF'" to ""ON'' Condition (DGM181/182 Shown)

A\
jsv ?15v
SWITCH
SWITCH s, 1 OUTPUT
INPUT o f o7 A vo
INg | AL cL Vo=Vs gBh—
._-D.__.D._I L+ TDs(oN)
LoGic

INPUT = =
J) ‘L (REPEAT TEST FOR
~ 15V ALL CHANNELS)

v-

TC003501

Figure 4: Switching Time Test Circuit
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DGM181-191

DGM181-191
SWITCH STATES

DUAL SPST DGM181/182

TEST CONDITIONS

DGM181/182

VIN "ON" = 0.8V
ViN "OFF'" =24V

All Channels
All Channels

SPDT DGM187/188

TEST CONDITIONS

DGM187/188

ViN "ON'" = 2.4V
ViN "ON" = 0.8V
ViN "OFF" = 2.4V
ViN ""OFF" = 0.8V

Channel 1
Channel 2
Channel 2
Channel 1

3-44

DUAL DPST DGM184/185

BINTERSIL

TEST CONDITIONS

DGM184/185

ViN "ON" =24V
Vin "OFF" = 0.8V

All Channels
All Channels

DUAL SPDT DGM190/191

TEST CONDITIONS

DGM190/191

ViN "ON" = 2.4V
ViN "ON'" = 0.8V

VN "OFF" = 2.4V
ViN "OFF" = 0.8V

Channels 1 &
Channels 3 &
Channels 3 &
Channels 1 &

2
4
4
2

Note: All typical values have been guaranteed by characterization and are not tested.
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4 and 6-Channel MOSFET Switch 3
0

GENERAL DESCRIPTION FEATURES @

These switches may be connected directly to the INTER- ® Integrated MOSFET Constant-Current Sources for

SIL switch-driver D123 series without the need of any Open Collector Driver Pull-up

interfacing components, and are internally protected by a e |ntegrated Zener Diode Protection for Both

Zener diode integrated on the silicon chip. A MOSFET used Positive and Negative Spike Protection

as a current source provides an active pull-up for faster ® P-Channel Enhancement-Type Switches

switching capability. The active pull-up FET can be disabled
without sacrificing the Zener protection of the gates.

ORDERING INFORMATION

G115

A K
—
Package
J — Plastic DIP
K — CERDIP

L — Flat Package
P — Ceramic DIP (Special Order Only)

Temperature Range
A — Military (-55°C to +125°C)

B — Industrial (-20°C to +85°C)
C — Commercial (0°C to +70°C)

Device Chip Type
NOTE: Plastic package available in commercial and industrial temperature ranges only.

G115 (PE, JE) G123 (JD-PD)

G, G,

g oy
P ph

s ‘/:/
o3 [P % 1 _,l( o
o3 e 512 o ]
5.0 ‘./:/ o6 s, g i.,
Lot By P [ Y
S‘xo : A,ro__ i | o
| 1 ! i
20 3 AL 5 hl 7L 2 E3-JY ‘51
G G G G Gy G G 2 6y Ge

DS02100! 08021101

Figure 1: Functional Diagrams and Pin Configurations (Outline Dwgs DD, FD-2, JD, PD)
NOTE: G115 Built-in 16-Pin DIP Only.
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G115/G123

G115/G123
ABSOLUTE MAXIMUM

Source Current (lg)
Drain Current (Ip) .
Gate Current (Ig)
Pull-up Control Current (Ip)
Body to Source (Vg-Vg) .
Body to Drain (Vg -Vp)

RATINGS (25°c)

BINTERSIL

Body to Gate (VB=VG) v revveieiiiiiiiiiineniniaienens
Body to Pull-up (VB -Vp)
Power Dissipation
(derate 10mW/°C above 70°C)
Lead Temperature (Soldering, 10sec)

Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions above those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

_ELECTRlCAL CHARACTERISTICS (per channel unless noted)

LIMITS
DEVICE PARAMETER TEST CONDITIONS MIN/
-20°C 25°C 85°C UNIT
MAX
Vep =0, Vgp = -30V Is= 125 125 150
Rps(oN) Vgp = +10V, Vgp = -20V 1mA 250 250 300 Max Q
VBp = +20V, Vgp = -10V 500 500 600
ID(OFF) Vps = -20V, Vg =VGs =Vps =0 -10 -500 Max nA
IS(OFF) Vgp = -20V, Vgp=Vgp=Vpp =0 -5 -100 Max nA
leBs Vap = ~20V, Vpg =Vsg = Vpg =0 -5 -100 Max nA
: -0.8 Min
1G(ON) Vg = -30V, Vpg = =30V, Vpg =0 o4 Max mA
G115 : .
and Vash) Ig= -10uA, Vpg =0, -15 -1.5 -15 Min v
G123 Vs = Vpg =0 -4 -4 -4 Max
BVpss Ip= -10uA, Vg =VBs =Vpg=0 -25 ~-25 -25 Min \
BVsps Is= -10uA, Vgp =Vep = Vpp =0 -25 ~-25 -25 Min \
-35 -35 -35 Min \
BVass lG = -10uA, Vpg =Vsg = Vpa =0 ~110 ~110 ~110 Max v
-35 -35 -35 Min \"
BVpBs Ip=~10uA, Vpg =Vsp =Vag =0 ~110 110 110 Max v
Cas. Cap Vg =0, Vs =0, Vpg =0, Vpg =0 3 Typ pF
Cps f=1MHz, Body Guarded 0.4 Typ pF
G115 18" Typ pF
G Vpg = -5V, Vg = VGB = Vpg = 0 .
G123 DB = 1MHz 9 Typ pF
Vsg = -5V, Vpg=0, Vg =Vpg =0 .
Both Css f= 1MHz 3.5 Typ pF
’Typical values not garanteed or tested in produciion
TYPICAL PERFORMANCE CHARACTERISTICS
£ o g 100 — £ s
2 Ves = OVS 5 w Vsg = Vgg = 0 € t T T
bt =] 1 1 y &
2 10— 2 w5 L y i
" < Q +85°C
g j\ﬂ [ z —N
5 10 5% 3 50 2 25 cy
5 = < w 2 o
7 a 2 -200Cc S I 27
& T v < g ., y
e —47 o & 107 =g
g 2 <]
RN = % 8 20 h 3 5
P z R o
2 —% e cis|___L—" 2
; s = 100 uA g g1 =4 2 Iy, 100 uA™
g Ta=25C - ; o Ves O
.0 1 1 S 10 Y -
> .30 .25 -20 -15 -10 -5 0 © 30 -25 -20 -15 10 -§ 0 >g 230 25 20 15 -10 5 0

Vgs GATE SOURCE VOLTAGE (V)

Note:

‘OP037201

VoG- DRAIN BODY VOLTAGE (V)

Vis GATE SOURCE VOLTAGE (V)

OP037301 0OP037401
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G115/G123

APPLICATION TIPS
Description of Analog Switch

Single Channel

° 0, 8

PULL UP O- :; BODY
Q,
S
Gare g e SOURCE
0, 4 DRAIN
SC009201
Figure 3

G-Terminal — This is the control terminal of the switch.
The voltage at this terminal determines the conduction
state of Qo. To insure conduction of Qo when voltages
between 10V are switched, the gate voltage (Vg) should
be at least 10V more negative than the most negative

BINTERSIL

voltage to be switched (-10V). Therefore, Vg should go to
—20V. To insure turn-off Vg should not be less than the
most positive voltage to be switched, +10V. For conve-
nience the same potential as the body could be used.

B-Terminal — This terminal is connected to the body
(substrate) of the chip and must be maintained at a voltage
that is equal to or greater than the most positive voltage to
be switched. This is to ensure that the drain-to-body or the
source-to-body junctions do not become forward biased.

P-Terminal — The potential, with respect to the body, at
this terminal determines the gate-to-source voltage of Q4
which determines the amount of drain current available for
driver-collector pull-up. Shorting terminal P to B prevents
Q1 and Qg3 from conducting, but still aliows the body-to-
drain junction of Q¢ to act as a forward biased diode for
positive gate voltages, and to act as a Zener diode for
negative voltages which exceed BVpgs (-30 to ~90V) for
protecting the gate of Qa.

D-Terminal — The common point of the MOSFET
switches (summing point).

S-Terminal — This is the normally-open terminal of the
MOSFET switch and is normally used as the input.

o
wh
-l
(&
S~
74
wh
N
Y

Dual Current-to-Voltage Converter With Range
Channel Multiplexer Programming
Gy
MNo- R,
N é ~ [33) 3
~ " I 14 O
o > : o I
N . e
T SRS 1 ~
N _s__; 1
\N~ -—; 2 o \\J
2 ] 5 b 7 ., H 1 » LN
9 " i 3 . 2 k] . s
0 k] 0 n "2 T!) Tu
LI Hy Va
l: - s . 3 2 =
L——-——.—-———|ouwmm LowC —"———J L TO CONTAOL LOGIC J
AF030901 AF031001
Figure 4
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G116, G118, G119

G116, G118, G119

Monolithic
MOSFET Switch

GENERAL DESCRIPTION

These switches may be connected directly to the INTER-
SIL switch-driver D123 series without need of any interfac-
ing components. These MOSFET switches aré internally
protected by a Zener diode integrated on the silicon chip. A
MOSFET used as a current source provides an active pull-
up for faster switching. The active pull-up FET can be
disabled without sacrificing the Zener protection of the
gates.

'ORDERING INFORMATION

G116 J
I

BEINTERSIL

FEATURES

® P-Channel Enhancement-Type MOSFET Switches

® Zener Protection on All Gates

® With and Without Constant Current Source Pull-
Up

Package
J - 14-pin Plastic DIP
K - 14-pin CERDIP
L - 14-pin Flat Package
P - 14-pin Hermetic DIP
(Special Order Only)
Temperature Range
- Military (-55°C to +125°C)
B - Industrial (-20°C to +85°C)
Device Chip Type

G116
\ z? 5 & 5 o5 » ii
L L L L L - 1
T-

T

..;_a I

LDo11701

™ nll—JLQ‘a

"'_ﬁ T

LDO11801

T

LDO11901

Figure 1: Functional Diagrams (Outline Dwgs PD, JD, FD-2, DD)
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G116, G118, G119

ABSOLUTE MAXIMUM RATINGS (25°C)

Source Current (IS) «.ovovviviiiiiiiiiiiee 100mA
Drain Current (Ip) .

Control Gate Current Ig.. ..6mA
Pull-Up Gate Current Ip.......cooooeiiviiiieniniinennen. 100uA
Body Voltage (Vg) to Any Terminal .......... -2 to +30V

N
EAINnERSIIL
Power Dissipation (Note).................oooeiiiinns 750mW
Storage Temperature...................... -55°C to +150°C
Operating Temperature ................... -50°C to +125°C
Lead Temperature (Soldering, 10seC) ................. 300°C

NOTE: Dissipation rating assumes device is mounted with all leads welded or soldered to printed circuit board in ambient temperature below +70°C. For

higher temperatures, derate 10mwW/°C.

Stresses above those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions above those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS (Per Channel Unless Noted)

References to pull-up gate P do not apply to G118.

LIMITS
PARAMETER TEST CONDITIONS G116M Series | G116C Series
MIN/MAX| UNIT
25°C | 125°C | 25°C | 125°C
DSON) Vgp =0, VGp = -30V, Vpg =0 Is = 100 125 125
(Note 1) Vgp = +10V, VgD = —20V, Vpg =0 |-1mA 200 250 250 Max Q
Vep = +20V, Vgp = -10V, Vpg =0 450 600 600
IS(OFF) Vsp = -20V, Vgp=VGgp =Vpp =0 -0.5 -500 -1 Max nA
Vps = —20V G116 -25 | -2500 -5
Vep=Vgp=Vpp=0 G118 -3.0 -3000 -6 Max nA
'D(OFF) G119 15 | -1500 | -3
VGg1B to Vgsg =0, Vges = -30V, _ _ _
Ve o0y e = Vo G117 05 500 1 Max nA
BVpss Ip=-10uA, Vgs=Vps=Vps=0 -30 -30 Min
BVsps Ig=-10uA, Vgp=Vep=Vpp =0 -30 -30 Min
-30 -30 Min
BVaBs = -10pA, Vpg =Vgg=Vpg =0
-110 -110 Max \
-30 -30 Min
BVpgs Ip=-10uA, VgB = Vsg = VDB =0
-110 -110 Max
-15 -15 Min
VGDith) Is = -10pA, Vpg = -10V, Vgg =0
-4 -4 Max
1 -05 -0.3 Min
GS(ON) Vg = -30V, Vpg = -30V, Vgg=Vpg =0 mA
(Note 2) ) -2 -25 Max
lass Vg = -20V, Vps=Vgs =Vpg =0 -0.5 -500 -1 Max nA
Cap or Cgs Vpg =0, Vgs =0, or Vgp=0 3 3 Typ pF
Csp (Note 3) Body Guarded, f= 1MHz 0.4 0.4 Typ pF
Csg (Note 3) Vpg =Vge =Vpe =0, Vgg = -5V, f=1MHz -35 -35 Typ pF
G116 18 18
VpB = VaB = VsB = 0 G118 18 18 Typ pF
Coa (Note 3) VDB = -5V, f=1MHz G119 10 10
VgeB = -30V, Vpg = Vsa 0, Vgig to
Vo 0 Vo = 25y, T2 Mbz G117 20 20 Typ pF

NOTES: junction of the output MOSFETS.

2: Not applicable to G118.
3: Typical values not guaranteed or tested in production.
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1. For the G117 this is the resistance from each of the source terminals (5 terminals) and the one drain terminal to the internal

Note: All typical values have been guaranteed by characterization and are not tested.
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G116, G118, G119

G116, G118, G119 - BINmERSIL
TYPICAL PERFORMANCE CHARACTERISTICS

Vos ~ DRAIN-80DY VOLTAGE (V)

5 " § % 3 -0 -0 5 0
! w ' == Errom] ' 2
g % S0 50 g?
- 5 < ';’
§ 10 § 2 0 g%
s ¢ V1T &z
2 10 Vso ~ Voo -0 w0 $3
g — E :
g"" § Do 1 A° 5%
L0 P .
§ o 0 50 5 o0 S % s om0 s o O
Vas - GATE SOURCE VOLTAGE (V) Vsa - SOURCE BODY VOLTAGE (V)
OP057601 : OP05770!1
' i
g 10 g
§ 1072 5
g ]
3107 -
z e
g 10~ §
Lo 5
- <
10 ?_ 10 | I e
& -3 -26 -20 -15 -0 -5 o
Vas - GATE:SOURCE VOLTAGE (v} Vos -GATE-SOURCE VOLTAGE (V)
OP057801 OP057901
APPUCAT'O’N TIPS B-Terminal — This terminal is connected to the body (sub-
Description of Analog Switch strate) of the chip and must be maintained at
a voltage that is equal to or greater than the
: most positive voltage to be switched. This is
. to insure that the drain-to-body or the
soov source-to-body junctions do not become for-
o ward biased.
s P-Terminal — The potential, with respect to the body, at
[ SOURCE . f .
F-—gmm this terminal determines the gate-to-source
2 2 s voltage of Q4 which determines the amount
Figure 2: Single Channel of drain currept avallgble for driver-collector
9 9 pull-up. Shorting terminal P to B prevents Q1
. g and Q3 from conducting, but still allows the
G-Terminal — This is the control terminal of the switch; the body-to-drain junction of Qq to act as a
voltage at this terminal determines the con- forward biased diode for positive gate volt-
duction state of Q. To insure conduction of ages, and to act as a Zener diode for
Q2 when voltages between *10V are negative voltages which exceed BVpss (-30
switched, the gate voltage (Vg) should be at to —110V) for protecting the gate of Qo.
least 10V more negative than the most
negative voltage to be switched (—10V). D-Terminal — The common point of the MOSFET switches
Therefore, Vg should go to —20V. To insure (summing point).

turn-off Vg should not be less than the most
positive voltage to be switched, + 10V. For
convenience the same potential as the body
could be used.

S-Terminal — This is the nbrmally-open terminal of the
MOSFET switch and is normally used as the
input.
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Note: All typical values have been guaranteed by characterization and are not tested.
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APPLICATIONS o
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Figure 3: 5-Channel Multiplexer Figure 4: 3-Channel Differential Multiplexer
With Series Switch
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Note: All typical values have been guaranteed by characterization and are not tested.



JH311/1H312

mamstz o EINTERSIL

4-Channel Analog S%

P FEATURES

GENERAL DESCRIPTION
The IH311 and IH312 are CMO"g“f'monolithic, QUAD, ® Switches +15V Analog Signals
SPST analog switches for use in- high-speed switching ¢ TTL Compatibility
applications for communications, instrumentation, process ® lLogic Inputs Accept Negatlve Voltages
control and computer peripherals. Both devices provide true ® Ron < 175 Ohm

bi-directional performance in the ON condition and wili
block signals to 30V peak-to-peak in the OFF condition. The ORDERING INFORMATION
IH311 and IH312 differ only in that the digital control logic is

inverted, as shown in the truth table. PART NuMBeR | TEMPERATURE | packacE
IH311 and IH312 are available in 16-pin Dual-In-Line " - -
packages and are offered in both military and commercial IH311MJE -55°C to +125°C| 16 Pin CERDIP
temperature ranges. IH311CJE 0°C to +70°C 16 Pin CERDIP
IH311CPE 0°C to +70°C |16 Pin Plastic DIP
IH312MJE -55°C to +125°C| 16 Pin CERDIP
IH312CJE 0°C to +70°C 16 Pin CERDIP
IH312CPE 0°C to +70°C |16 Pin Plastic DIP
IH311 1H312
o s o s DUAL-IN-LINE PACKAGE
S \J
N o——D—D—-—i iNg OJ—D—D‘“ [T} 16]iN,
D
o D1 o D1 0,[Z] g0,
[—-—O S2 -0 S2
lNzo-—-D—-D-——i IN2 @_D_V_ s3] 3]s,
Lo D2 Lo D3 V. E 13) V.. (SUBSTRATE)
© 53 6ND 5] I12] Vi (+5V)
s .
IN3 o-—D—V--i IN30———| D - 5[] s,
o D3 ‘ Fo D3 0. 7] 0,
r——o Sa HO S4
IN40—-—D——>~__i lN4o———D—->—-? "'I[E 9] 1N,
-0 Dag
04 TOP VIEW
©D035301 CD035401 CDO3850!
Four SPST Switches per Package Figure 2: Pin Configuration
. (Outline dwgs DE, PE)
Switches Shown for Logic ""1"' Input
Truth Table
LOGIC IH311 1H312
0 ON OFF
1 OFF ON
Logic ''0" < 0.8V
Logic ""1" = 2.4V
Figure 1: Functional Diagram
3-52 307040-001

Note: All typical values have been guaranteed by characterization and are nottested.



IH311/IH312
ABSOLUTE MAXIMUM RATINGS

VIN t0 Ground .......coovviiiiiiiiiiiiiie
VL to Ground
Vs or Vp to V*

Vg or Vp to V™

VE 10 Ground ....c.oveveeeiiiiie e
V710 Ground....cooeviiiit i
Current, Any Terminal Except S or D.. ...30mA
Continuous Current, S or D......oooviiiiiiiiiiiinnns 20mA

2
EINTMERSIL
Peak Current, S or D
(Pulsed at 1msec, 10% duty cycle max)....... 70mA
Storage Temperature...................... —-65°C to +125°C
Operating Temperature ................... -55°C to +125°C

Power Dissipation (Package)*
16 Pin Plastic DIP**

*Device mounted with all leads soldered or welded
to PC board.
**Derate 6.5mW/°C above 25°C

ELECTRICAL CHARACTERISTICS — MILITARY TEMPERATURE RANGE

TEST CONDITIONS LIMITS
SYMBOL PARAMETER Vy= +15V, V2 = =15V - UNIT
VL =5V, GND -55°C l +25°C I +125°C
SWITCH )
VANALOG Analog Signal Range V™ =-158V, V_ = +5V t15 \'
N ) Vp=+10V, VN = 2.4V — IH312
Rps(oon) Drain-Source On Resistance Is=1mA, Vin= 08V — [H311 125 125 150
Vs = 14V, Vp = =14V +1 100
IS(off) Source OFF Leakage Current | V|N = 2.4V
1H311 Vg = -14V, Vp = 14V +1 100
) ViN = 0.8V Vp =14V, Vg = -14V +1 100
ID(otf) Drain OFF Leakage Current IH312
Vp = -14V, Vg = 14V +1 100
[ Drain ON Leakage Current? Vs = Vp = - 14V, Vin =08V, IH31 2 200 nA
D(ON) g VIN = 2.4V, 1H312 2 200
INPUT
| Input Current With Input ViN =24V 10 +1 10
INH Voltage High Vin = 15V 10 1 10 A
ith
IINL {;‘(f"t‘;gg“"_’gx‘ With Input Vin =0V 10 10 10
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Note: All typical values have been guaranteed by characterization and are not tested.
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¢ IH311/IH312 EINTERSIL

=
S~
‘E DYNAMIC )
= ton Tun-ON Time 200

" See Switching Time Test Circuit

toffy Turn-OFF Time ) | Vg =10V, R, = 1kQ, C, = 35pF 80 ns
tottz . ) ‘
Cs(off) ° Source OFF Capacitance Vg =0V, Vjy=5V, f=1MHz 5
Cp(otf) Drain OFF Capacitance Vp=0V, Vy=5V, f= 1MHz2 5 pF
Cp+ S(on) Channel ON Capacitance Vp=Vg=0V, Vjy=0V, f=1MHz 16 .

IR FF lIsolation? ’ 0 g
- grosstsa{l,lia = U=V R = Tk 2 - aB

. Cp = 15pF, Vs = 1VRMS, f = 100kH:

CCRR (Channel to Channel) L P s i 20
SUPPLY i
R Positive Supply Current ) 10 1 10
1~ Negative Supply Current Vin=0 and 2.4V 10 1 10 MA
Iy Logic Supply Current : 10 1 10

MNOTES: 1. The algebraic coriv'ehtion whereby the most negative Qalue is @ minimum, and the most positive is a maximum, is used in this data
sheet.

. For design reference only, not 100% tested.

. ID(on) is leakage from driver into "ON" switch.

B WN

Vs
. OFF Isolation = 20109\—/—, Vg = input to OFF switch, Vp = output.
: VD
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Note: All typical values have been guaranteed by characterization and are not tested.



IH311/IH312

IH311/IH312

ABSOLUTE MAXIMUM

RATINGS

EBINTERSIL

Peak Current, S or D ) o
(Pulsed at 1msec, 10% duty cycle max)....... 70mA

V)N to Ground ‘
Vi to Ground .... Storage Temperature...................... -65°C to +125°C
VgorVptoV™ ... Operating Temperature ........................ 0°C to +70°C
VS OF VD 10 V™ ittt Power Dissipation (Package)*
VT 10 Ground ......oooooiiiiiiiiii 16 Pin Plastic DIP™® ..o, 470mw
V710 Ground......oeeviiiniiiiiiiie e *(avi :
Current, Any Terminal Except S or D................. 30mA Device mounted with all leads soldered or welded

: to PC board.
Continuous Current, S or D.....ocoovviniiiiiinennanee. 20mA

**Derate 6.5mW/°C above 25°C

ELECTRICAL CHARACTERISTICS — COMMERCIAL TEMPERATURE RANGE

TEST CONDITIONS LIMITS
SYMBOL PARAMETER V1= +15V, Vo= -15V, UNIT
VL =5V, GND +25°C l +70°C
SWITCH
VANALOG Analog Signal Range V™ =-15V, VL= +5V +15 \
A ) Vp=+10V, Vjy = 2.4V — IH212
Rps(ON) Drain-Source On Resistance Is=1mA, Viy= 0.8V — IH211 150 175 Q
Vs =14V, Vp = -14V +5 100
1S(off) Source OFF Leakage Current ViN = 2.4V
1H311 Vg = -14V, Vp = 14V +5 100
. ViN = 0.8V Vp =14V, Vg = 14V +5 100
ID(off) Drain OFF Leakage Current IH312 2l - S
Vp = -14V, Vg =14V +5 100
1 Drain ON Leakage Current® Vs = VD~ - 14V, ViN =08V, IH211 -5 200 nA
D(ON) g VN = 2.4V, 1H212 +5 200
INPUT
N Input Current With Input ViN = 2.4V 1 -10
INH Voltage High Vin =15V + 10 A
Input Current With Input _ _
IiNL Voltage Low ViN =0V £ 10
DYNAMIC
ton Turn-ON Time 5 300
" See Switching Time Test Circuit
toffy Turn-OFF Time Vs = 10V, R, = 1k, C = 35pF 150 ns
toﬂg
Cs(off) Source OFF Capacitance Vg =0V, Vy=5V, f=1MHz 5
Cp(off) Drain OFF Capacitance Vp=0V, ViN=5V, f= 1MHz2 5 pF
CD + S(on) Channel ON Capacitance Vp=Vg=0V, VN=0V, f=1MHz 16
IRR FF Isolation? 70
o gosst:’ka lon ViN=5Y, R = 1k, CL = 15pF, .
T Vg = 1VRMS, f = 100kHz
CCRR (Channel to Channel) S ) 90
SUPPLY
1+ Positive Supply Current +1 10
1~ Negative Supply Current Vin=0 and 2.4V +1 ~-10 MA
I Logic Supply Current +1 10
NOTES: 1. The algebraic convention whereby the most negative value is a minimum, and the most positive is a maximum, is used in this data

~ N

o

sheet.

. For design reference only, not 100% tested.
. Ip(on) is leakage from driver into "ON'" switch.

. Switching times only sampled.
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\7
. OFF Isolation = 20Iogv—s-, Vg =input to OFF switch, Vp = output.
D

Note: All typical values have been guaranteed by characterizatiori and are not tested.



IH311/1H312

Switch output waveform shown for Vg = constant with
logic input waveform as shown. Note the Vg may be + or -
as per switching time test circuit. Vo is the steady state
output with switch on. Feedthrough via gate capacitance
may result.in spikes at leading and trailing edge of output

waveform. ‘

BINTERSIL

Figure 3: Switching Time Test Circuit

Logic shown for IH311. Invert for

IH312.

LoGic* R .
t, <20 ns 50% .
ty <20 ns : 7 '
0
SWITCH = foff) f
INPUT | -
09 Vo 09 Vp
SWITCH 0.1 Vg
OUTPUT (Vg) ° v
—=1 . ton —w—f loff2 |——
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Note: All typical values have been guaranteed by characterization:and ‘are- not :tested.: ..
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IH311/IH312 =
3
X
9
N
+5V + 15V
SWITCH T L ? v+
$1 0/1/ D4 OUTPUT
Vg = 10V O A Vo

|
RL CL

IN ‘\ |
LOGIC 1Ke | 36pF
INPUT

CL (REPEAT TEST FOR IN2 IN3 AND INg)
V-

— 15V
RL

RL + rps(on)

é GND
ov
Vo:Vs‘

Figure 4: Switching Time Test Circuit
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Figure 5:
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o

IH311 Schematic (1/4 as shown)

+15V

-18V

our

LDo1270¢
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Note: All typical values have been guaranteed by characterization and are not tested.




QUAD Varafet Analog Switch "—'l 2
3

GENERAL DESCRIPTION FEATURES Q
The IH401 is made up of 4 monolithically constructed "~ ® .Rps(on) = 252 Typical (IH401) >

combinations of a varactor type diode and an N-channel ® Ip(off) of 10pA Typical

JFET. The JFET itself is very similar to the popular 2N4391, ® Switching Times of 25ns for ton and 75ns for

and the driver diode is specially designed, such that its toff (RL = 1kQ2)

capacitance is a strong function of the voltage across it. ® Built-In Overvoltage Protection (+25V)

The driver diode is electrically in series with the gate of the ® Charge Injection Error of 3mV Typical into

N-channel FET and simulates a back-to-back diode struc- 0.01uF Capacitor

ture. This structure is needed to prevent forward biasing the ® Cigs < 1pF Typical

source-to-gate or drain-to-gate junctions of the JFET when ® Can Be Used for Hybrid Construction

used in switching applications.
Previous applications of JFETs required the addition of

ORDERING INFORMATION

diodes, in series with the gate, and then perhaps a gate-to- PART NUMBER PACKAGE
source referral resistor or a capacitor in parallel with the

diode; therefore, at least 3 components were required to 1H401 CERDIP
perform the switch function. The IH401 does this same job IH401A CERDIP

in one component (with a great deal better performance

characteristics). 1H401/D DICE

Like a standard JFET, to practically perform a solid state
switch function a translator should be added to drive the
diode. This translator takes the TTL levels and converts
them to voltages required to drive the diode/FET system
(typically a OV to —15V translation and a 3V to + 15V shift).
With 15V power supplies, the 1H401 will typically switch
18Vp.p at any frequency from DC to 20MHz, with less than
BOQp gDS(on)- The 1H401A will typically switch 22Vp. with

less than 5082 Rps(on)-

Sy \J D4

i)

8 DR, DR, 14

[ i3
DR

E DRy 3 a
S S

EH o

a5 e

& )

CD03080!
Figure 1: Pin Configuration
(Outline Dwg JE)
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Note: All typical values have been guaranteed by characterization and-are not tested.



1H401/1H401A

IH401/IH401A

ABSOLUTE MAXIMUM RATINGS

VS 10 VD i 35V

Vg to Vs, Vp.

Operating Tempera.t.u.re ................. -55°C to +125°C

.. 35V

Storage Temperature........
Lead Temperature (Soldering, 10sec)

BINmERSIL

Stresses above those listed under Absolute Maximum Ratings may cause perman