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Here is the new INTERFACE catalog from National Semiconductor Corporation. It contains complete infor-
mation on all of National’s INTERFACE products and we hope it becomes your most important INTERFACE
guide. For your convenience, two different Tables of Contents are provided. One lists the products by
type—Line Driver, Sense Amplifier, etc.—and the other lists the products alphanumerically by part number.
Product selection guides and a complete product applications section are also included. For information on
products that become available after this catalog goes to print, contact your local National office. The ad-
dresses are listed on the baék cover. '

Peripheral/Power Drivers
Level Translators/Buffers
Line Drivers/Receivers
Memory/Clock Drivers
Display Drivers
Opto-Couplers
A‘pplications

'

Physical Dimensions/Def. of Terms

Manufactured under one -or more of the following U.S. patents: 3083262, 3189758, 3231797, 3303356, 3317671, 3323071, 3381071, 3408542, 3421025, 3426423, 3440493 3518750, 3519897, 3557431, 3560765,
3566218, 3571630, 3575609, 3579053, 3593069, 3597640, 3607469, 3617859, 3631312, 3633052, 3638131, 3648071, 3651565, 3693248,

,‘ ” Sense Amplifiers
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National does not assume any responsibility for use of any circuitry described; no ciruit patent hcenses are implied; and National reserves the right, at any time without notice, to change said circuitry.

© 1975 National Semiconductor Corp.
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Ordering information for National devices covered in this catalog is as follows:

DS 3611

PACKAGE

DEVICE NUMBER

DEVICE FAMILY
DEVICE FAMILY . PACKAGE
*DM - Digital Monolithic . ‘ D — Glass/Metal Dual-In-Line Package
DS - Digital Special F — Flat Package (0.25"" wide)
NCT — Opto Couplers G — TO-8 (12 lead) Metal Can

: . ‘ H — TO-5 (multi-lead) Metal Can

DEVICE NUMBER J — Glass/Glass Dual-In-Line Package
3, 4 or 5 digit number : N — Molded Dual-In-Line Package
Suffix Indicators: - o ' W — Flat Package (0.275"" wide)

A — Improved Eléctricai Specification

National’s interface products use a 16/36 prefix. The 16 is used to denote the military temperature range
(~55°C to +125°C) and the 36 denotes the commercial temperature range (0°C to +70°C), i.e. DS1630/
DS3630. Display drivers and line drivers and receivers employ a 76/86 or a 78/88 prefix. The 76 or 78 applies
to the military part, and the 86 or 88 to the commercial part, i.e. DS7830/DS8830. Some interface circuits
and sense amplifiers employ a 55 as the first two digits for the military temperature range part, and a 75 for
the commercial part, i.e. DS5520/DS7520. Digital products employ a 54 as the first two digits for the
military temperature range part, and a 74 for the commercial part, i.e. DM5446/DM7446.




NATIONAL

Edge Index by Product Family . ............ .cccuiiuinnnn
Ordering Information . ............c.c0tiiiiinennnnennnnn
Alpha-Numerical Index . . ... ...... ...t eeinrnnnnnn

PRODUCT GUIDES

Thermal Ratings for Integrated Circuits . ............c.0.....
Interface Cross Reference Guide ..................00uun ..
Transmission Line Driver and Receiver Product Guide ...........
Peripheral Driver Guide . .. ........ 00ttt ennnnnnns
LED Driver Selection Guide . .........vvetenernnnnnrennns

PERIPHERAL/POWER DRIVERS — SECTION 1

DS1611 Dual Peripheral Driver ... ..........oviueerun..
DS1612 Dual Peripheral Driver . . ... ... ... iiinrnnnnn..
DS1613 Dual Peripheral Driver . ... .. .. ... iiineeenennn.
DS1614 Dual Peripheral Driver . ............c0uivreenennnn
DS1631 CMOS Dual Peripheral Driver . .............c...0....
DS1632 CMOS Dual Peripheral Driver . . .. ... ....ccovvvunun..
DS1633 CMOS Dual Peripheral Driver . .. ...........cvoo...
DS1634 CMOS Dual Peripheral Driver . ....... e s e
DS1686 Positive Voltage Relay Driver . ....................
DS1687 Negative Voltage Relay Driver . ....................
DS3611 Dual Peipheral Driver . . ............ccouiueuennnn.
DS3612 Dual Peripheral Driver . ... .........iuiinennnnnn
DS3613 Dual Peripheral Driver . .............. [N
DS3614 Dual Peripheral Driver . ... ... ... 0t ierneunnennn
DS3631 CMOS Dual Peripheral Driver . .. ........coiuiuen..
DS3632 CMOS Dual Peripheral Driver .. .............c0.u...
DS3633 CMOS Dual Peripheral Driver . .. ..................
DS3634 CMOS Dual Peripheral Driver .. ... ..........¢c.....
DS3686 Positive Voltage Relay Driver ... ..................
DS3687 Negative Voltage Relay Driver . . ...................
DS55450 Dual Peripheral Driver ... .........utiiiennnnn
DS55451 Dual Peripheral Driver . ........................
DS55452 Dual Peripheral Driver ... .........c¢'cuiirunennnn
DS55453 Dual Peripheral Driver . .. ... ... ... iiierennennnn
DS55454 Dual Peripheral Driver .. ..........covvuinennennn
DS55460 Dual Peripheral Driver . .. .........c¢c¢ceuivennennn
DS55461 Dual Peripheral Driver ... ...........0.cc0vunn..
DS55462 Dual Peripheral Driver . ... ... .. ... ... ..ccovuon..
DS55463 Dual Peripheral Driver . ............. N
DS55464 Dual Peripheral Driver . .. ... ... ..t it vnennnn.
DS75450 Dual Peripheral Driver . . ............c.00vvun.n..
DS75451 Dual Peripheral Driver . ........................
DS75452 Dual Peripheral Driver ... .............civu...
DS75453 Dual Peripheral Driver . . ... .. ... ... ... uiuunenn.
DS75454 Dual Peripheral Driver . ... ... .......c¢cvvennn.
DS75460 Dual Peripheral Driver . .. .........c.c0.vuuun...
DS75461 Dual Peripheral Driver ... ..........c.ciiiinnnnn
DS75462 Dual Peripheral Driver .. ..............ccuiuun...
DS75463 Dual Peripheral Driver . .. ...........coviuun.n.
DS75464 Dual Peripheral Driver . ........................

Table of Contents




LEVEL TRANSLATORS/BUFFERS — SECTION 2

DS1630 Hex\CMOSCompatibIe'Buffer...........................; ......... P 2-1

DS3630 Hex CMOS Compatible Buffer . .. ... ... ... .0ttt it iiie s iaaennnn L. 24
DS7800 Dual Voltage Translator . .. ... ov ittt ittt ettt ettt e ettt e e . 2-4
DS7802 High Speed MOS to TTL Level CONVErter .. ... ....'evvueneeeaneenns e s 5-32
DS7806 High Speed MOS to TTL Level CONVEIEr . .. i v v vttt e et e et et e dtee et 5-32
DS7810 Quad 2-Input TTL-MOS Interface Gate . .. .. .. ... vii it inin e i it reenesee e 2-7
DS7811 Quad 2-Input TTL-MOS Interface Gate ... ... ... .cuuiitintnt it i ennntnn i neneannns 2-7
DS7812 TTL-MOS Hex INVerter . .. ..ottt e ittt et ittt ettt ettt e et e 2-7
DS78L12 TTL-MOS Hex Inverter/Interface Gate . ... ..........ceuueenneernnneenioeeenaninaion.. 2210
DS7819 Quad 2-Input TTL-MOS AND Gate .. v vt iit ity et et ie e it ene e A A .. 212
DS8800 Dual Voltage Translator . . .. .. ... cuivtmeininenennnnny L P NI 2-4
DS8802 High Speed MOS to TTL Level Converter . . ... e e e e e e e e e 5-32
DS8806 High Speed MOS to TTL Level CONVErter . .. ..o u vt vt iiie e st sieeeeeeneenneene. .. 532
DS8810 Quad 2-Input TTL-MOS Interface Gate . . .. .. ..o v v vt v in it iine s i emieen e eainananinnn 2-7
DS8811 Quad 2-Input TTL-MOS Interface Gate . ... ... ...t vrennennaneieas P TN W 2-7
DS8812 TTL-MOS Hex Inverter ! ' e -
DS88L12 TTL-MOS Hex Inverter/Interface Gate ........ S Vi .. 7210
DS8819 Quad 2-Input TTL-MOS AND Gate . .. .o v v vt e ee e e v e e e e e 2-12
LINE DRIVERS/RECEIVERS — SECTION 3

DS1488 Quad Line DFiVer . ... ... .'v'vitne s innnnnnininns A 31
DS1489 Quad Line Receiver .......... S S e 34
DS1489A Quad Line Receiver . .. ..ottt ittt et ie et iieeeeeeen T P A 34
DS1603 Dual Line ReCEIVEr . . .. ittt ittt et ittt e e O S AN 3-56
DS1688 Quad TRI-STATE® Differential Line DFIVEr . . .. o oo v ot e e et e e e e e e e e e e e e e 3-6
DS1689 Quad Differential Line Receiver . . ... ... ..t imennnennn.n e e . 3-8
DS1690 Quad Differential Line Receiver . . ... ... ...ttt it et e i e ides ... 38
DS3603 Dual Line RECEIVEr . . v v vt ittt it ittt e e e ettt et et e e e e 3-66
DS3604 Dual Line RECEIVEr . . . it vt ittt et e it e et et et i e i 3-56
DS3650 Quad Line ReCEIVEr . . .. .. ittt e it ittt e it ettt e e e e 3-10
DS3652 Quad Line Receiver . ... .. .. ittt i it e e e e e 3-10
DS3660 Optically Isolated Line RECEIVEr . . . . .. vttt it ittt vt et ettt et o can e an s e L 741
DS3661 Optically Isolated Line Receiver . . . . .. ... it ittt ittt ittt ettt et et e en e Ve e 741
DS3688 Quad TRI-STATE® Differential Line DFiVEr . . .. oo v et e vt e e e e e e e e e e e e e e 3-6
DS3689 Quad Differential Line ReCEIVEr . . . . . .o vt ittt ittt vt ettt et et en i . 3-8
DS3690 Quad Differential Line RECEIVEr . . .. . ..o vt vne v e o ieeee e e B e 3-8
DS7640 Quad NOR Unified Bus RECEIVEr . . . v v v vttt ittt v e eee e e ala e hesararaasssernns 3-16
DS7641 Quad Unified Bus TransCeiVEr . . .. ... o u ittt iin e i e enie e O Vvl 3417
.DS7820 Dual Line Receiver . ...........o'uiuiuunnnneneennnnens e [ .
DS7820A Dual Line Receiver . . ... .. ... iuiineinniiennnnnnnnn e R .. 325
DS78LS20 Dual Differential Line Receiver ... ....... ... iiuuinennnrnnennninn S T : 3-29
DS7822 Dual Line ReCBIVEr . .. .\ttt sttt it ettt et et e e e e i e 3-31
DS7830 Dual Differential Lin€ DFIVEr . . .. . oo vttt et it i ettt eee e S O S ‘.. 334
DS7831 TRI-STATE® Line Driver ... ... o.ueeeeeeeeaannnn.. e L 337
DS7832 TRISTATE® Line DIVEr .. oottt ettt e it e e e e e et e eie e is e 3-37
DS7833 Quad TRI-STATE® Party Line Transceiver .. ... .. ... .vunininnnnnnennny R [ F I 3-42
DS7834 Quad TRI-STATE® Party Line Transceiver . ... ........ooeeoeenneeennn.. e i e e e .. 3-46
DS7835 Quad TRI-STATE® Party Line TransCeVEr . . ... v v et e et e e e e e e e e e e i e e . 342
DS7836 Quad NOR Unified Bus Receiver v

DS7837 Hex Unified Bus ReCEIVEr . . .. vt ittt it it ittt et e ieieans P A ST
DS7838 Quad Unified Bus TransCeiver . . ... ......uuuetenemnnnnnenseenennn.. W e e e (P
DS7839 Quad TRI-STATE® Party Line Transceiver ! RN
DS8640 Quad NOR Unified Bus Receiver . ..........c.uiiiiuiennennnnennn YU -3-
DS8641 Quad Unified Bus Transceiver ) J N

DS8642 Quad TransCeiver . ... ... vvu v e etn e e e e et e s e P A
DS8820 Dual Line RECRIVEr . .. o\ u ittt e et e e et i ORI RN L
DS8820A Dual Line ReCEIVEr . . .o v ittt et e e e et e e e .
DSSSL§20 Dual Differential Line Receiver . ... s e e e e s e a e ane s T .
DS8822 Dual Line Receiver ... ... .. ..ceuiennnneneennnnn e e

DS8830 Dual Differential Line Driver ) PR

DS8831 TRI-SSTATE® Line DAVEr .. ...\ttt et e et et e i e et 3-




LINE DRIVERS/RECEIVERS — SECTION 3 (CONTINUED)" .

DS8832 TRI-STATE® Line DFIVEr . . . .o v ittt ettt et e e e e e e e e e e e e e et 3-37
DS8833 Quad TRI-STATE® Party Line TransCeiver . . .. ...t ittt ittt sttt e e e et e e 3-42
DS8834 Quad TRI-STATE® Party Line TransCeiver . . .. .. ..ttt it ettt it et et e e 3-46
DS8835 Quad TRI-STATE® Party Line Transceiver . . ... . ... ... ..ounneneun e ee e e eaeeanns 3-42
DS8836 Quad NOR Unified Bus ReCeiVer . . . . ... ..t ittt ittt et et et et e e e et e e aien e 3-50
DS8837 Hex Unified Bus Receiver . . . .. . .. .. ..ttt et e e e e e e e 3-52
DS8838 Quad Unified Bus TransCeiver . . . . . . . .. ..t it it et e et e e e e 3-54
DS8839 Quad TRI-STATE® Party Line TransCeivEr .. . ... ... ..ot et et 3-46
DS55107 Dual Line ReCEIVEr . . . . i ittt ittt e it et et e e e e e e 3-56
DS55108 Dual Line Receiver . . . .. .. ...ttt et e e e 3-56
DS55109 Dual Line Driver . .. .. .. ittt et e et et e e e e e e 3-63
DS55110 Dual Line Driver . . . ... et e e e e e e e e e e e e 3-63
DS55121 Dual Line Driver . . .. .t it et e e e e e e e e e e 3-66
DS55122 Triple Line Receiver . . . .. . ittt ittt e e ettt e et et e e e, 3-68
DS75107 Dual Line ReCeiVEr . . . . o . ittt it e e ettt e e e e e e e 3-56
DS75108 Dual Line Receiver ... .. ... ...t iinenennnn. e e e 3-56
DS75109 Dual Line Driver . .. .. it it it e e e e e e e e e e e 3-63
DS75110 Dual Line Driver . . . .. .o ittt e e e e e e e e e e e e 3-63
DS75121 Dual Line Driver . . ...t it ittt e e e e e e e e 3-66
DS75122 Triple Line RECEIVEr . . . o o ittt it et et e e e e e et e 3-68
DS75123 Dual Line Driver . . ..o ittt it e e e e et e e e e e e e e e 3-71
DS75124 Triple Line ReCEIVEr . . . . o it it it i it e ettt e et et et et e e e e e e 3-73
DS75150 Dual Line Driver . . ... i i e e e e e e e 3-76
DS75154 Quad Line Receiver . .. . . . . .. ittt e e e e e e e e 3-79
DS75207 Dual Line ReCEIVEr . . . .. ittt it et e et ettt e e e e 3-56
DS75208 Dual Line ReCeiVer . . . .. i ittt it et e e 3-56

MEMORY/CLOCK DRIVERS — SECTION 4

DS0025 2 Phase MOS Clock Driver . ... .. . ittt et e et e e inaaaneanens 41
DS0025C 2 Phase MOS Clock Driver .. ................ e e e e e e e e et 4-1
DS0026 5 MHz 2 Phase MOS Clock DIriver . . . .. ..ottt ettt ittt e et et e et et e et et e e 4-4
DS0056 5 MHz 2 Phase MOS Clock Driver . . . ..ttt ittt ittt e e ettt et e nane e 4-4
DS1640 Quad MOS TRI-SSHARE™ Driver . . ...\ttt ettt e e e e e et e e et e 4-17
DS1642 Dual Bootstrapped MOS Clock Driver . .. ... ...ttt it ittt ettt e ettt et ane s 4-20
DS1645 Hex TRI-STATE® MOS Latch/DIVEr ... ... .\.uuuteeeene e eaeeenns e 4-29
DS1646 6-Bit TRI-STATE® MOS Refresh COUNter/DIIVEr . . . ... oo oottt ettt e et et e e e e e e 4-33
DS1647 Quad TRI-STATE® Memory 1/0 Register . ..........c..cuuruunnenenn... e 4-36
DS1648 TRI-STATE® MOS MUILIPlEXer/DriVer . . oo et et e e e e e e 4-41
DS1649 Hex TRI-SSTATE® MOS DFVEr . ..o v ettt e e e e e e e e e e e e et e e e 4-46
DS1670 Quad MOS TRI-SHARE™ Driver . . .. . et eeteeeeee ettt ettt 417
DS1671 Bootstrapped 2 Phase MOS Clock Driver . .. .. .. i ittt ittt ittt teinedeenneaen e 4-49
DS1672 Dual Bootstrapped MOS Clock Driver . . . ... .. .ottt ittt et et et e ettt e e e e e e e 4-20
DS1675 Hex TRI-STATE® MOS LatCh/DFiVEr . . .. vt vt e e e e e et et e e e e e e e e et ee et eeeaeees 4-29
DS1676 6-Bit TRI-STATE® MOS Refresh Counter/Driver . et et ettt e e e 4-33
DS1677 Quad TRI-STATE® MOS Memory 1/0 REGIStEr . . . . v o oo et e e e e e e et eet e e e ieae e eianes 4-36
DS1678 TRI-STATE® MOS MUltiplexer/DIiVer . .. .ot s et ettt e e e e ee e e eee e iiaee e e L 4eM
DS1679 Hex TRISSTATE® MOS DFIVEr . . oo v vt et e e et e e e e e e e e e e e e e e e ettt 4-46
DS3629 Memory Driver with Decode INPULS . . .. ittt it i ettt et et e et e e et e e eee e s e e e 4-11
DS3640 Quad MOS TRI-SHARE™ Driver ... ...ovvineneinennnn. e e 4-17
DS3642 Dual Bootstrapped MOS Clock Driver .. .. .. ...ttt it ittt s ettt et e na e aennnn 4-20
DS3643 Decoded Quad MOS Clock Driver ... .......... e 4-23
DS3644 Quad MOS CloCK Driver . .. ittt ittt ittt e et et ee et e tes e et eiaesaea s enansansannn 4-26
DS3645 Hex TRI-STATE® MOS Latch/Driver . ... vvuoene e e eeee e e e 4-29
DS3646 6-Bit TRI-STATE® MOS Refresh CoUnter/DriVEr . .. ..o oo et e e e st e e e et e et e e e ee e ees 4-33
DS3647 Quad TRI-STATE® MOS Memory 1/0 Register . .. ...ttt ittt e et e 4-36
DS3648 TRI-STATE® MOS MUItIDIEXEr/DFIVEr . . ..ottt et e e e et e e et e e e et aeaeee e 4-41
DS3649 Hex TRI-STATE® MOS DFIVEr . o oo vttt ettt ot e e e e e e e e e e e e e et 4-46
DS3670 Quad MOS TRI-SHARE ™ DrIVer . . oottt ittt ettt e e e e e e ettt et e eeeas 4-"
DS3671 Bootstrapped 2 Phase MOS Clock Driver .. .. ...ttt ittt it ettt e it taaneeneaaennens




MEMORY/CLOCK DRIVERS — SECTION 4 (CONTINUED)

DS3672 Dual Bootstrapped MOS ClocK DriVer . . . v v vt it ittt ettt st te et an s nenrenesineennennnees 4-20
DS3673 Decoded Quad MOS CloCK DFIVEr . . . v i vttt et ittt ettt e e i en e sesennaeneeseeeeennnsnan 4-23
DS3674 Quad MOS CloCK DFiver . .. i vttt ittt ittt ettt ane e i eas e s e nanneseennneeisns 4-26
DS3675 Hex TRI-SSTATE® MOS Latch/DriVEr . . .. oo i ettt e e e e e e e e e e e e e e e e e e e e e e e e s 4-29
DS3676 6-Bit TRI-STATE® MOS Refresh Counter/Drlver .......................................... 4-33
DS3677 Quad TRI-STATE® MOS Memory 1/0 L LT 1 Y 4-36
DS3678 TRI-STATE® MOS MUMIPIEXEI/DIIVEr . o o o v o e vt e et e et et e e e e e e e e e e e e e e e e e 4-41
DS3679 Hex TRI-STATE® MOS DFIVEr ..o\ttt t et teeete et e e e ceiiieneeennns e 446
DS7803 2 Phase Oscillator/Clock DIiVEr . . v vttt it ettt et e te te s aaenaeesseneneneennnn 4-56
DS7807 2 Phase Oscillator/Clock DIiVer . .. i ittt ettt ee e eeneneeseeseennnseeesmeesoeenns 4-60
DS8803 2 Phase Oscillator/Clock DriVer . . v v i vt it ittt ettt tee e nneaaeeneenennns e 4-56
DS8807 2 Phase Oscillator/Clock DIiVEr . . o i vt o ittt ettt ettt na s en e e tennneeee e v.... 460
DS8813 2 Phase Oscillator/Clock Driver . .......c..ovieeeunennnn Ce s e raecrr e ae e e we.. 456
'DS8817 2 Phase Oscillator/Clock DFiVEr . ... i vttt ittt it i it n e nnarannnens 460 .
DS16147 Quad TRI-STATE® MOS Memory 1/0 Register . ........... S 4-36
DS16149 Hex MOS DFIVEr . o i v ittt ittt inn e s eteanae s e aanannesenennns e ha e e 4-53
DS16177 Quad TRI-STATE® MOS Memory 1/0 REGISter . . . v o v v v e e ettt e e e e e e et e e e ee et eeeeeans 4-36
DST6179 HexXx MOS DIiVer . o vttt ittt it ettt ettt et nean st enanrseessnnenneneennnnennns 4-53
DS36147 Quad TRI-STATE® MOS Memory 1/0 Register . . v v vttt tee tee s ie e tneenn e ennennencenns 4-36
DS36149 Hex MOS DIivVer . ...t ittt ittt meeeee e senaeeseseennerssoesanenaenseeennena.: 463
DS36177 Quad TRI-STATE® MOS Memory 1/0 Register . . .. .iv ittt st e ve s seneeenennneeensnn 4-36
DS36179 Hex MOS DFiVer . ...ttt ittt ie it vaeiessie i tant et saaeaeanenneanennsnunn 4-53
DSB5325 MemOry DIiVer . i vt ittt ettt it ittt ettt te et e i 4-70
DS75324 Memory Driver with Decode Inputs . . .. i ittt ittt ittt e et taean i nnansasennannes 4-64
DS75325 MemoOry Driver o . v it ittt ittt et ae i n et e e e e e e 4-70
DS75361 Dual TTLtOMOS DIIVEr o . vttt ittt it et tnnesaesess s anenanonsnanasns e e 4-77
DS75362 Dual TTL 1o MOS Driver . i ittt ittt et ittt e e en st nn e anterasosensonsenennennas 4-82
DS75364 Dual MOS CloCK DFiVer .. v o ittt ittt ittt st e tassansnnsenassosenanessonnonsonnsnn 4-87
DS75365 Quad TTLtOMOS DFIVer ..o i ittt it et ttensansnnernenansnoaas et caeneasanaas 4-91

SENSE AMPLIFIERS —SECTION 5 .
DS1603 Dual MOS Sense Amplifier . ..........ccvvviunn. et a it a e, 3-66

DS1605 High Speed Hex MOS Sense Amplifier . ............. e ettt e te et ettt et e e e, 5-1
DS1606 High Speed Hex MOS Sense AMpPlifier . ... v it ittt ittt ti it et et et erannnenennsnas ee. B-1
DS1607 High Speed Hex MOS Sense AMpPlifier . . ..o u i vttt ittt it i it aete e e nseesnenensnsns . 51
DS1608 High Speed Hex MOS Sense AMplifier . . ... vcu ittt ittt i st ten s e neenasnsnnaraansnnn 5-1
DSB603 Dual MOS Sense Amplifier .................. T 3-56
DS3604 Dual MOS Sense Amplifier . ......... .ttt inanenennnns e i ieeeeeaaa. .. 366
DS3605 High Speed Hex MOS Sense Amplifier . ... v it ittt vi i ittt it ettt s saananeanennns 5-1
DS3606 High Speed Hex MOS Sense Amplifier . ... ...ttt iineieneneneeenennenns W ereseenenenean 5-1
DS3607 - High Speed Hex MOS Sense AMPLfier . .o vvvvven o e rnenranerenssns e e 5-1
DS3608 High Speed Hex MOS Sense Amplifier . . .. ..o vt in ittt oerentnesnenssensnanssnsseaesanss 51
DS3625 Dual High Speed MOS Sense Amplifier ............ e e eierasesrassin.. b6
DS3651 Quad High Speed MOS Sense Amplifier . ................. N enencanarusesnna N ... b8
DS3653 Quad High Speed MOS Sense Amplifier . .. ...... ..t iiinereienrnennnn et e e e 5-8
DS5520 Dual Core Memory Sense Amplifier .. .......... i iiinneenns ettt i et e . 513
DS5520A Dual Core Memory Sense Amplifier . ... .. ..ttt ittt ot enenennnsnsansesarnsanass 5-13
DS5521 Dual Core Memory Sense Amplifier . .......... ... ... R it a e 5-13
DS5522 Dual Core Memory Sense Amplifier ....... ettt S 5-13
DS5522A Dual Core Memory Sense Amplifier .............. O 5-13
DS5523- Dual Core Memory Sense Amplifier ... ... .. ..ttt iterneenssnnassarecaasinensnsseness 513
DS5524 Dual Core Memory Sense Amplifier . .........c.c0iiiiinennnennnn [ N e 5-13
DS5524A Dual Core Memory Sense Amplifier .. ............c0c0u.. et e i et 5-13
'DS5525 Dual Core Memory Sense Amplifier .............c0... e e e e e e e 5-13
DS5528 Dual Core Memory Sense Amplifier . .. .... ...ttt ennnns RN i rees e iree s w. 513
DS5528A Dual Core Memory Sense Amplifier .. ... ... ..ttt eeennnnearans e 5-13
DS5529 Dual Core Memory Sense Amplifier ... .. ... iiti ittt eeennnnreeeneionniesenenasens 5-13
DS5534 Dual Core Memory Sense Amplifier .. ......... .0t iinenrnnnnnrananans e een st e s 5-13
DS5534A Dual Core Memory Sense Amplifier .. .......couiiieiennenreenennann N . 513




SENSE AMPLIFIERS — SECTION 5 (CONTINUED)

DS5535 Dual Core Memory Sense AmpPlifier . ... o ittt it i it ittt et ettt et 513
DS5538 Dual Core Memory Sense Amplifier . .. ...ttt it ittt e e e e e 5-13
DS5538A Dual Core Memory Sense Amplifier .. .. . i ittt it e e e e e e 513
DS5539 Dual Core Memory Sense Amplifier . ... . ... . i i e e e e 5-13
DS7520 Dual Core Memory Sense AmpPlifier . .. . . it it e it e ittt et e et e . 513
DS7520A Dual Core Memory Sense Amplifier . ... ... ...t i e e e e 5-13
DS7521 Dual Core Memory Sense Amplifier . .. .. ... .. e et 5-13
DS7522 Dual Core Memory Sense AmpPlifier . ... ittt it ittt et e et e e e e 5-13
DS7522A Dual Core Memory Sense AMpPlifier . ... ..ottt i ittt e e e e 5-13
DS7523 Dual Core Memory Sense AMplifier . ... ittt it e it et et ettt e e e e 5-13
DS7524 Dual Core Memory Sense AMpPlifier . .. ... ittt ittt e ettt et e 5-13
DS7524A Dual Core Memory Sense Amplifier . ... ... it i it e e e e 5-13
DS7525 Dual Core Memory Sense Amplifier . ... .. ittt it ittt ettt ittt e 5-13
DS7528 Dual Core Memory Sense Amplifier . .. .. ittt it i it et ettt e e e 5-13
DS7528A Dual Core Memory Sense Amplifier . ... .. ittt i it e it ettt e et et e e 5-13
DS7529 Dual Core Memory Sense Amplifier . . ... ittt it it e e e et e e e 5-13
DS7534 Dual Core Memory Sense AmpPlifer . ... .. .. ittt ittt it ettt et e et ettt et 5-13
DS7534A Dual Core Memory Sense AMPIfier . . o o ittt e e e e e e e e e e e e . 513
DS7535 Dual Core Memory Sense Amplifier . ... .. i it i it i ittt ettt e e, 5-13
DS7538 Dual Core Memory Sense AMPIfIEr . .. .. ..\ vuus v e et et e e et e e et e ee e e e e e 5-13
DS7538A Dual Core Memory Sense Amplifier . ... . .t e it it it e e e e e 5-13
DS7539 Dual Core Memory Sense Amplifier . .. .. .. .. ...ttt ittt enneanenenanueenaneenennain. D13
DS7802 Dual High Speed MOS Sense Amplifier . .. ... ittt i ittt ittt 5-32
DS7806 Dual High Speed MOS Sense Amplifier . .. .. ittt it i e e i e et s e ettt et 5-32
DS8802 Dual High Speed MOS Sense Amplifier . . ... .ottt ittt ittt ettt e et 5-32
DS8806 Dual High Speed MOS Sense Amplifier . .. .. ..ottt i ittt it i et ettt een e 5-32
DS55107 Dual MOS Sense Amplifier . ...............c.c..... e e e e 3-566
DS55108 Dual MOS Sense Amplifier . . .. ... i it et et e e e 3-56
DS75107 Dual MOS Sense Amplifier . .. ...ttt ittt et et e e e et 3-56
DS75108 Dual MOS Sense Amplifier . ... i ittt e ettt et e e e e e e e e 3-56
DS75207 . Dual MOS Sense Amplifier . ..ttt i it it et e et e e e e 3-56
DS75208 Dual MOS Sense Amplifier ... ..ottt ittt it i e et e e et 3-56
DISPLAY DRIVERS — SECTION 6

DM5441A BCD to Decimal Decoder/Nixie™ Driver .. .......ooueuunenen.. P PPN 6-1
DMB5446A BCD to 7-Segment Decoder/Driver . ....... e e e e e e e ettt 6-3
DM5447A BCD to 7-Segment Decoder/Driver . ... v i vttt ittt e e e e e 6-3
DM5448 BCD to 7-Segment Decoder/Driver . .. .. .. ittt et e e et 6-3
DM7441A BCD to Decimal Decoder/Nixie ™™ DFIVEr . . .. ..ot teaeee e et iee e ine e nnennns 6-1
DM7446A BCD to 7-Segment Decoder/DriVer . . ... .. i vttt ittt ettt e e e 6-3
DM7447A BCD to 7-Segment Decoder/Driver . . .. .ot ittt ettt it e e e e e 6-3
DM7448 BCD to 7-Segment Decoder/DriVer . . . .. vttt ettt te e ettt et e e 6-3
DM54141 BCD to Decimal Decoder/Driver . ... .. .. ...ttt ettt it ettt e e 6-8
DM74141 BCD to Decimal DecOder/DIVEr . .. . ...\ ev e et e e et ettt e e et et e e et 6-8
DS7856 BCD to 7-Segment LED Driver . . .. ...ttt it it e e e e e 6-37
DS7858 BCD to7-Segment LED Driver . . ... . ...ttt ittt ettt et e 6-37
DS7880 High Voltage 7-Segment Decoder/DIiVer . . .. ..ottt ettt et e e ettt e et e e e 6-59
DS7885 MOS to High Voltage Cathode Buffer .. ... ... ...ttt ittt et e e e .. 664
DS7887 8-Digit High Voltage Anode Driver . . . ... it ittt it it e et et e et et et et ettt et e 6-66
DS7889 8-Digit High Voltage Cathode Driver . .. .. .. ... ...ttt ittt iie e enennn e 6-66
DS7891 High Voltage Anode Driver (Active Low Inputs) .. ........ ... ...ttt 6-70
DS7895 Quad LED Segment Driver . .. ... it ittt ittt et e e e e e e e 6-74
DS7897 8-Digit High Voltage Anode Driver . . .. . ... oot ittt it it it e et et et ettt ettt e e eeeeeanns 6-66
DS8650 Low Voltage 4-Digit LED Driver .. .. ...ttt i ettt ittt et e ettt et e e 6-10
DS8651 Low Voltage 7-Segment LED Driver ... ... ...ttt iit it ieiieineannns e 6-12
DS8654 8-Output Buffer .......... e et eeeeaaaeieaeaaaeaae e a e 6-14
DS8655 12-Output Decoder/Driver and OsCillator . . . . .o v vttt ittt et et it e e et 6-14
DSBB56 Diode MatriX . ... vi ittt ettt et e e e e e e e e 6-14
DS8658 Low Voltage 4-Digit LED Driver . . . ..o ittt ittt ittt et e et et et i et e e e 6-20
DS8659 Low Voltage 7-Segment LED Driver ... .............c.o....! e FS 6-12

DS8673 7-Segment Decoder/Driver/LatCh . . . ..ottt it e e e e e e e e 6-22

vii



DISPLAY DRIVERS — SECTION 6 (CONTINUED)
DS8674 7-Segment Decoder/Driver/Latch :
DS8692 Printing Calculator InterfaceSet . .. ................. e 628

DS8693 Printing Calculator Interface Set . . . . . ... ...t i ittt ittt it e e e e 6-28
DS8694 Printing Calculator InterfaceSet . .............. O 6-28
DSB8844 LED Cathode DFIVEr . . ..o u vt vttt ettt et ie et et et e e tie e it nae e 6-35
DS8855 LED Cathode Driver . . ... ...ttt it ittt et et e e e e it eaae i 6-35
DS8856 BCD to 7-Segment LED Driver . ... .. ..ottt ittt et iee e e eioeinedin e 6-37
DS8857 BCD to 7-Segment LED Driver .. ........... O I 6-37
DS8858 BCD to 7-Segment LED DIIVEr .. . u v ettt ettae e et eeiine s iiae e eienaneennnnn .. 6-37
DS8859 Open Collector Hex Latch LED Driver . ... ... .uuiinesineeneennnnnnnennns e e e 6-41
DS8861 MOS to LED 5-Segment Driver .. ........c.covvuu.. e e e e e e e 6-44
DS8863 MOS t0 LED 8-Digit Driver . . . ..ttt ittt ittt ettt et e et et e et e s 6-44
DS8864 LED Cathode Driver . .. .. .. ...ttt ittt ittt ettt eeetane st eaaeeae e, 6-35
DS8865 LED Cathode Driver . .. ...ttt ettt et ettt ettt et eeee et aeeeee e e ainineanaann 6-35
DS8866 LED Cathode Driver . ... . ...t .iiu it e ieeiine s ens e eee i eaneeeeeeaaenneeenneenn 6-35
DSBB67 8-SegmMeNnt DIiVer . . ..t ittt ittt ittt it et et e 6-47
DS8868 12-Digit Decoder/Driver . . ... .. uue et e e innennaannn D P 6-49
'DS8869 Open Collector Hex Latch LED Driver . ... .. ittt ettt it tiee e e e e ina e aennnnn 6-41
DS8870 Hex LED Digit Driver . . .. it ittt it ittt et et et e e eeeae e R . 6-51
DS8871 Saturating LED Cathode Driver .. . .. ... ittt ittt ettt ene it ee e inenennseens 6-53
DS8872 Saturating LED Cathode Driver ... ...........eeiuunnnennnennns O -6-63
DS8873 Saturating LED Cathode Driver .. . ... ...ttt tie et ene e seeeeonsseseeneneenennnnn 6-63
DS8874 9-Digit Shift InpUt LED Driver . . .. ittt it ettt ittt e ettt te e et e eeeees e saeainaeennn 6-55
DS8876 9-Digit Shift Input LED Driver . ... .. .ttt e e e e e e e 6-55
DS8877 6-Digit LED Driver . . .. . . it it i et et e e e e e e e 6-567
DS8879 9-Digit Shift Input LED Driver . . ... ...ttt ittt ittt i e e te e e e ... 655
DS8880 High Voltage 7-Segment Decoder/DIIVEr . . . . . v v ot e e ettt e e et e e e e e e e een e 6-59
DS8884A High Voltage Cathode Decoder/Driver . . .. .. ..ttt ittt ettt et e se et e e, 6-62
DS8885 MOS to High Voltage Cathode BUuffer . . .. .. .. ...ttt initen it et teee et et eenininenenn 6-64
DS8887 8-Digit High Voltage Anode Driver . . . ... ... itiit it ittt it e it s ieeeee e veeaann 6-66
DS8889 8-Digit High Voltage Cathode Driver . .. ... ...t in it e lin e st teneieseenenannnn .. 6-66
DS8891 High Voltage Anode Driver (Active LOw Inputs) . .. .. . vttt ittt e e e et eeiaeaannn 6-70
DS8892 Programmable Hex LED Digit Driver . . . . .. . ... .ttt e e 6-72
DS8895 Quad LED Segment Driver . ..... R 6-74
DS8897 8-Digit High Voltage Anode Driver .. ......... ... ... i innennnnnn.nn FE A T 6-66
DS8963 MOS t0 LED 8-Digit DFiver . . ..ot ettt ettt it et te et e et e e e et et 6-44
DS8973 LED 9-Digit Driver . . . . it ittt it ettt e e e e 6-77
DS8974 LED 9-Digit Driver . . .. .ttt e e e et 6-77
DS8976 LED 9-DigitDriver .. .........couuivue.nn i e e e e e e e e e et e 6-77
DS8977 Satufating LED Cathode Driver .......... et e eeee et e ea e e e ettt 6-53
DS75491 MOS to LED Quad Segment DFiver . . ... u v i ie e et e et e e i ie e ee eete e e e e aaee et 6-79
DS75492 MOS to LED Hex Digit Driver . .. .. ... .ttt it ettt ettt et et e e a e 6-79
DS75493 Quad LED Segment Driver . .. . .. ..ttt it it te et it e et e e e e e 6-82
DS75494 Hex Digit Driver .. ... ... ..ttt it ittt et e e e e e 6-84
OPTO-COUPLERS —SECTION 7

DS3660 Optically Isolated Line ReCeIVEr . . . . .. ...ttt it ettt et e e e e e et e eeeeaeeaaennnns 7-1
DS3661 Optically Isolated Line ReceiVer . . . . . . ... i ittt ittt e ettt ettt e 7-1
NCT200 Phototransistor Opto-Coupler . . ... . . ... ittt ettt ettt e e e e e e e 7-4
NCT260 Phototransistor Opto-Coupler . . . .. . ... ittt ittt ittt et ettt e e emeaenansin 7-4
4N25 Phototransistor Opto-Coupler . . .. ... .. ittt it el et e et e et 7-6
4N26 Phototransistor Opto-CoUPler . . . . . it ittt it et et e e e e e e .76
4N27 Phototransistor Opto-Coupler ........ @ e e e et e ettt e e e e e 7-6
4N28 Phototransistor Opto-Coupler . . . . ... u ittt ittt ittt ettt ettt e P 7-6
APPLICATIONS/BRIEFS — SECTION 8

AN-22 Integrated Circuits for Digital Data Transmission . . .. .. . ...ttt ittt it se i e eaeenanennns 8-1
AN-76 Applying Modern Clock Drivers to MOS Memories . ... .. ... ittt ienneneinnnnnn. e 8-17
AN-83 Data Bus and Differential Line Drivers and ReCEIVEIS . . . .. .. ...ttt et iennennnan. e 8-27
AN-84 Driving 7-Segment Gas Discharge Display Tubes With NS Circuits . . . .. ... v ottt v s vt it e e e et eeeeeann 8-39
AN-99 Driving 7-Segment LED Displays with NS Circuits . .. .. ... ... ..ttt ittt ittt eeee e e 843

viii




APPLICATIONS/BRIEFS — SECTION 8 (CONTINUED)

AN-108 Transmission Line CharaCteristiCs . . . . ... . ... vttt it ittt et et e e ettt et et e e eee e 8-55
AN148 Driver Update—New Drivers for LED Displays . .. .. .. ...ttt ittt ittt i ittt ee e eeeennn 8-61
OB-1 Switching Time Testing of Opto-Couplers . . ... .. . ittt ittt ettt et ettt e e e 871
OB-2 The Odd Coupler . ...ttt ettt et e et ettt et e ettt et 8-72

MIL-STD-883, MIL-M-38510/ DEFINITION OF TERMS/ PHYSICAL DIMENSIONS — SECTION 9




- Alpha-Numerical Index

NATIONAL
DM5441A BCD to Decimal Decoder/Nixie™ Driver . ........ e 6-1
DMB5446A BCD to 7-Segment Decoder/Driver . . . .. v ittt it e it e e it ettt et e 6-3
DM5447A BCD to 7-Segment Decoder/Driver . ............... [P e e e e e e e 6-3
DM5448 BCD to 7-Segment Decoder/DIIVEr . . . .. v it it ittt et e et e e e e e e 6-3
DM7441A BCD to Decimal Decoder/Nixie ™ DFiver . ... .......ouuieuennenn.. e e e e e 6-1
DM7446A BCD to 7-Segment Decoder/Driver . ... .. ... .ttt e 6-3
DM7447A BCD to 7-Segment Decoder/Driver .. .. ... .. ...ttt e 6-3
DM7448 BCD to 7-Segment Decoder/DriVer . .. . vt vttt it it e it e et e e e e e e 6-3
DM54141 BCD to Decimal Decoder/DIiVEr . . ... uu ettt et ettt et e ettt 6-8
DM74141 BCD to Decimal Decoder/DIiVer . . . .. ... euu et eane i ie ettt ettt ee ettt .. 68
DS0025 2 Phase MOS Clock Driver . ..o v v ittt it et e e i e e e e e e 4-1
DS0025C 2 Phase MOS CloCK Driver . . .o vttt ettt et e et st e et et et e e ettt e e e 41
DS0026' 5 MHz 2 Phase MOS CIOCK DFIVEF . . . o vttt et it et e et e e et e ettt et e et eeaeanns 4-4
DS0056 5 MHz 2 Phase MOS CIOCK DFiVEr . . . . oo it ettt e et et e e et ettt et ettt et eeeeeeenns 4-4
DS1488 Quad Line Driver . . . .. ... ittt ittt e e e 31
DS1489 Quad Line ReCEIVEr . . . .. ittt it ettt ittt e et e e e e 34
DS1489A Quad Line ReCeiVer . . . ... ittt ittt it ettt ettt e e e e e 3-4
DS1603 Dual Line Receiver . ..................... e e e e e e e 3-56
DS1605 High Speed Hex MOS Sense Amplifier . . . . .o it it i e et et e e et e 5-1
DS1606 High Speed Hex MOS Sense Amplifier . ... ... ..ttt ittt it e e R 5-1
DS1607 High Speed Hex MOS Sense Amplifier . . ... ...ttt ittt et ettt et e e e e e 5-1
DS1608 High Speed Hex MOS Sense AMPHfier . . .. ..o ittt it e et ettt ettt e ettt e e 5-1

. DS1611 Dual Peripheral Driver . ... ... .t ittt et et e e e e 11
DS1612 Dual Peripheral DFIVEr . .. ...ttt ettt e ettt et ettt e e 1-1
DS1613 Dual Peripheral Driver ... ... e e e N 1-1
DS1614 Dual Peripheral DFIVEr .. ..o v ettt et ee et iee e eiiaeens e R 1-1
DS1630 Hex CMOS Compatible BUFfer . .. . ... v ittt ettt ittt et et et e et i ie e .21
DS1631, CMOS Dual Peripheral Driver . ... ... ...ttt ineinnnnnnnn e e e .17
DS1632 CMOS Dual Peripheral Driver . .................... e e 1-7
DS1633 CMOS Dual Peripheral Driver . . . ... ittt ittt ettt e ettt e e e 1-7
DS1634 CMOS Dual Peripheral Driver . .. ........... e e e e e e e e 1-7
DS1640 Quad MOS TRISSHARE™ DFIVEr . .. ittt ittt ettt ettt ettt e e e e 417
DS1642 Dual Bootstrapped MOS Clock Driver ............ e e e e e e e e e e e 4-20
DS1645 Hex TRI-SSTATE® MOS Latch/DIIVEr . ..o oo ettt e e e e e e et e e e e e e e e 4-29
DS1646 6-Bit TRI-STATE® MOS Refresh Counter/DFIVEr . . . ..o oo e ettt e e e e e e et 4-33
DS1647 Quad TRI-STATE® Memory 1/0 Register . . .. ..o et ettt et et 4-36
DS1648 TRI-SSTATE® MOS MUMIPIEXEr/DIIVEr .« . o o v oot e e e e e e e e e e e e e e e e e e SR 4-41
DS1649 Hex TRI-STATE® MOSDriver ..........ccviieeennnnnn.. e e 4-46
DS1670 Quad MOS TRI-SHARE™ Driver .. ... e e e e e . 417
DS1671 Bootstrapped 2 Phase MOS Clock Driver .. ... ..ottt it ittt e et tees e 4-49
DS1672 Dual Bootstrapped MOS CIOCK DFIVEr . . .. oo ittt et e ettt e e e e e et et e e e e e . 4-20
DS1675 Hex TRI-STATE® MOS Latch/Driver .. .................. e e e e s 4-29
DS1676 6-Bit TRI-STATE® MOS Refresh Counter/Driver ... .............. e 4-33
DS1677 Quaq TRI-STATE® MOS Memory I/O Register .. .........cuvuuun.un. e e e, 4-36
DS1678 TRI-STATE® MOS MultipleXer/Driver . . ... oo v ettt a e e e 4-41
DS1679 Hex TRI-STATE® MOS Driver L e e P 446
DS1686 Positive Voltage Relay Driver ... ............ e et e e e 1-13
DS1687 Negative Voltage Relay Driver .. ................ e e e e et e 1-15
DS1688 Quad TRI-STATE® Differential Line DIiVer . . .. ..t vt ettt e e et et e et e et 3-6
DS1689 Quad Differential Line Receiver ... ................... e e e e e e e 3-8
DS1690 Quad Differential Line RECOIVEr . . . . vt o et e et et e e e e e e e e e e e e e 3-8
DS3603 Dual Line RECOIVEr . . ot v ittt et it et ettt e it e et e et 3-56
DS3604 Dual Line RECEIVEr . . o ittt et ettt i et e et et ettt e et et et et 3-56

DS3605 High Speed Hex MOS Sense Amplifier . .. ...ttt it ittt i ettt innns P e K 5-1




DS3606 High Speed Hex MOS Sense Amplifier . . ... .. cuuit it nie i e e e et 5-1

DS3607 High Speed Hex MOS Sense Amplifier . . ... .. ... .. ... . i i it e e 5-1
DS3608 High Speed Hex MOS Sense AMplifier . ... .. it ittt it et e e et e et eaaennn 5-1
DS3611 Dual Peripheral Driver .. .. ..t ittt ettt e e e e e 1-1
DS3612 Dual Peripheral Driver . ... .. ittt it ittt it ettt ittt e e e e e, 141
DS3613 Dual Peripheral Driver . ... . ... ittt ittt ettt ettt e e 1-1
DS3614 Dual Peripheral Driver . . .. ...ttt it ittt e ettt ettt et e e et e e e 11
DS3625 Dual High Speed MOS Sense Amplifier . . . . .. .. i it i ettt ettt e e 5-6
DS3629 Memory Driver with Decode Inputs . . . .. o ittt ittt et st ettt e 4-11
DS3630 Hex CMOS Compatible Buffer . . ... ... ...ttt it it it et et e e et et e et e e e e 2-1
DS3631 CMOS Dual Peripheral Driver . ... ... i et ettt et e ettt e e 1-7
DS3632 CMOS Dual Peripheral Driver . ... .. ..ttt ittt ettt e ettt 1-7
DS3633 CMOS Dual Peripheral Driver . . .. vt ittt e et e e e e et e et e et e e e e e e e 1-7
DS3634 CMOS Dual Peripheral Driver . .. ... .. ittt ittt it et ettt et et e e e 17
DS3640 Quad MOS TRISHARE™ Driver ... ... ..ottt it 417
DS3642 Dual Bootstrapped MOS Clock Driver ... ............... e e e e e e e 4-20
DS3643 Decoded Quad MOS Clock Driver . . . ... ii ittt e ieee e ees e e 4-23
DS3644 Quad MOS Clock Driver . .. ..ottt et et ettt et et e ettt e 4-26
DS3645 Hex TRI-STATE® MOS Latch/Driver .. . ...vovo ettt TS 4-29
DS3646 6-Bit TRI-STATE® MOS Refresh Counter/Driver . . . . . e e e e e e e 4-33
DS3647 Quad TRI-STATE® MOS Memory 1/0 Register . ... ....ouueieee e iiaee e, e 4-36
DS3648 TRI-STATE® MOS MUtiPlEXer/DIIVer . . .. it ittt e et e e e e e 4-41
DS3649 Hex TRISTATE® MOSDIIVEr . ..ottt it e e e eee e ieaeees e 4-46
DS3650 Quad Line ReCEIVEr . . . . ...ttt ittt ittt et et e e e e e 3-10
DS3651 Quad High Speed MOS Sense Amplifier . .. .. ... .ttt it i ettt ettt nnne 5-8
DS3652 Quad Line ReCeIVEr . . . . it ittt it ittt it ettt et ee et ettt e e e 3-10
DS3653 Quad High Speed MOS Sense Amplifier . .. ... .. .ttt i it 5-8
DS3660 Optically Isolated Line ReCeiVer . . . .. ... it ittt it i i e ittt et ettt et e e eananan 7-1
DS3661 Optically Isolated Line Receiver .. ............... e e e et e A
DS3670 Quad MOS TRI-SHARE ™ Driver ...ttt it ettt ettt et ettt P, 4-17
DS3671 Bootstrapped 2 Phase MOS Clock Driver . ... .. .... ..t ennnn e e e e e e e 4-49
DS3672 Dual Bootstrapped MOS Clock Driver .. ... ...t it ittt et iinennnn e 420
DS3673 Decoded Quad MOS CloCK DFiVer . . . .ottt i ittt et ettt ie it ie s e i et et 4-23
DS3674 Quad MOS Clock Driver .. oo ittt i et it e it ittt st ae e e e e P 4-26
DS3675 Hex TRI-SSTATE® MOS Latch/DRiVEr . . ... ottt et e e e e e e e e e e e e e e e et 4-29
DS3676 6-Bit TRI-STATE® MOS Refresh Counter/Driver ... ... .....ooeeuuuunnenn.s N 4-33
DS3677 Quad TRI-STATE® MOS Memory 1/O Register . .. ... vttt ittt ittt ettt et et 4-36
DS3678 TRI-STATE® MOS MU PIEXer DrIVEE . L ottt e it e e e e e e e 4-41
DS3679 Hex TRISTATE® MOS DFIVEr .. ottt ettt e ettt e e e e e e e et ettt e iieeeaaas 4-46
DS3686 Positive Voltage Relay Driver . ... ... ..ttt it it ittt it e e e e e 1-13
DS3687 Negative Voltage Relay Driver .. ... ... ..ttt ittt ittt iaes st iae et neneenaeenn 1-15
DS3688 Quad TRI-STATE® Differential Line DFIVEr . . . . ..ot e e et eeeennns e 36
DS3689 Quad Differential Line Receiver .. .. ... ... ... ittt et 3-8
DS3690 Quad Differential Line Receiver . . .. .. ... ittt ittt it ettt annannn 3-8
DS5520 Dual Core Memory Sense Amplifier . ... .. ...ttt ittt et e e et e 5-13
DS5520A Dual Core Memory Sense Amplifier . ... .. .. . ittt ittt it e e i 5-13
DS5521 Dual Core Memory Sense Amplifier . ..o it it ittt it it i ee ettt e e e v.. 513
DS5522 Dual Core Memory Sense Amplifier . .................. e et et e 5-13
DS5522A Dual Core Memory Sense AMplifier . . . .. .o ittt ittt ittt et e ettt et T, 5-13
DS5523 Dual Core Memory Sense Amplifier ... ... ... . ... . . e e 5-13
DS5524 Dual Core Memory Sense Amplifier . .. ... i it i it ittt e et e e, 5-13.
DS5524A Dual Core Memory Sense Amplifier .. .. .. ... .t in it it it e e 5:13
DS5525 Dual Core Memory Sense AmpPlifier ... . i ittt it ittt it ettt ettt e 5-13
DS5528 Dual Core Memory Sense Amplifier ... .. .. ... .. .0, T 5-13
DS5528A Dual Core Memory Sense Amplifier ... ..................... e et e et i i e s 5-13
DS5529 Dual Core Memory Sense Amplifier .. .................. et e et ettt e e e e 5-13
DS5534 Dual Core Memory Sense AMPlifier ... ... it ittt ittt it ittt e et i 5-13
DS5534A Dual Core Memory Sense Amplifier .. ... ... ... . . it e e e e 5-13.
DS5535 Dual Core Memory Sense Amplifier . . . ... ittt it i it et i it s e te et i 5-13
DS5538 Dual Core Memory Sense AMplifier . ... .. ittt i it i ittt e e e, 5-13

xi



D85538A Dual Core Memory Sense Amplifier ................ N 5-13

DS5539 Dual Core Memory Sense Amplifier . ................... e e e aam e e ews e BB
DS7520 Dual Core Memory Sense Amplifier ... ..... ... ... ennns e T N = K B
DS7520A Dual Core Memory Sense Amplifier ............ P et e e ee e e ey . 513
DS7521 Dual Core Memory Sense Amplifier ..................... et ee e e e e 5-13
DS7522 Dual Core Memory Sense Amplifier ................. I e N ¥ K]
DS7522A Dual Core Memory Sense Amplifier ... ....................... eresecerersiseennas e 5-13
DS7523 Dual Core Memory Sense Amplifier . :.................... ettt i e e 513
DS7524 Dual Core Memory Sense Amplifier .. ........... .. ... ....... weind s e e e e 5-13
- DS7524A Dual Core Memory Sense Amplifier . ..................... . e i el vt nesan el 5-13
DS7525 Dual Core Memory Sense Amplifier . ............ .00t ... e e, 5-13
DS7528 Dual Core Memory Sense Amplifier .. ... ... ... .. ...ttt enennnnnressesanseeaie. 513
DS7528A Dual Core Memory Sense Amplifier ..... e s e e e e P I 5-13
DS7529 Dual Core Memory Sense Amplifier . .................. e e e I 5-13
DS7534 Dual Core Memory Sense Amplifier . .. ... ...ttt ittt et inearans Seeeeee s e 5-13
DS7534A Dual Core Memory Sense Amplifier ............... N e a et e e creiiseasa.. 513
DS7535 Dual Core Memory Sense Amplifier ... .. ... ..ttt nnrnnennns e 5-13
DS7538 Dual Core Memory Sense Amplifier . ...... ...t iiiiinennennenn e e he e e e e . 513
DS7538A Dual Core Memory Sense Amplifier ........... e h e e e sem s esse s e st et s .. 5:13
DS7539 Dual Core Memory Sense Amplifier ... ..... ... ...ty e e e 5-13
DS7640 Quad NOR Unified Bus Receiver .. ... ............0cuu.... S X |
DS7641 Quad Unified Bus Transceiver . ...........c.cviiuuneennnn . e e 3-17
DS7800 Dual Voltage Translator . .. ..o v vu ittt ot tee s ottt aeense e sntneneeanens e 24
DS7802 Dual High Speed MOS Sense Amplifier . . ... ... ittt in e timeenanan T 5-32
" DS7803 2 Phase Oscillator/Clock Driver . ....... e e e e e e e 4-56
DS7806 Dual High Speed MOS Sense Amplifier .............. e e e ehe e e e 5-32
DS7807 2 Phase Oscillator/Clock Driver . ... ....... .0 uiiienennmnnnn T A ... 4-56
DS7810 Quad 2-lInput TTL-MOS Interface Gate . ... ... ......cuueueunens T S 2
DS7811 Quad 2-Input TTL-MOS Interface Gate ........... e et e R S TR 2-7
DS7812 TTL-MOS Hex Inverter . ................. e ettt e [P 2-7
.DS78L12 TTL-MOS Hex Inverter/Interface Gate . . . .. ... .uviiinn e etnenmaneeeeanineseeeeennnensn 2-10
DS7819 Quad 2-Input TTL-MOS AND Gate .. ... .iiiiniinerennennnennss e e e e Geie. 212
DS7820 Dual Line ReCEIVEr . . . i it ittt ittt et e i e ittt te e e e s s e 3-22
DS7820A Dual Line ReCEIVEr . .. .. vttt ittt iine e tn it et easieneensennnns e 3:25
DS78LS20 Dual Differential Line Receiver ... ... .. ...ttt neinnennnnnns N e d. 3729
DS7822 Dual Line Receiver . ... . ... ...ttt ennninnennnennin e b e e 3-31
DS7830 Dual Differential Line Driver . . .. . ... ittt ittt it ettt nee et e it sn e tn e aneee s R
DS7831 TRI-STATE® Line Driver ...........ccun... M e e e e N 3-37
DS7832 TRI-SSTATE® Line DFiver ... ouvteeeeet e e 337
DS7833 Quad TRI-STATE® Party Line Transceiver . ..........c.cuuvu.n . B e 3-42
DS7834 Quad TRI-STATE® Party Line Transceiver . .. ... ... ueiinenmnnennnnns L v.. 3-46
DS7835 Quad TRI-STATE® Party Line TransCeiVer . . . ... v i ii i it ee s snesosasaaas s teinnennnnns 342
DS7836 Quad NOR Unified Bus Receiver . .. ... ... ... it iiiinnnnnnnnn A -3-15
DS7837 Hex Unified Bus ReCeiver ... ...ttt it teeteeee e e e e .. 352
DS7838 Quad Unified Bus Transceiver . .............iiiiniininnnnennnnnns R e - 3-54
DS7839 Quad TRI-STATE® Party Line Transceiver . ... ... ...t iiiiteninne e e aissiamae e e 3-46
DS7856 BCD t0 7-Segment LED DFVEFr . . oo .o v e s et e e eie ee e e e e e e i e eae s S - X< 74
DS7858 BCD to 7-Segment LED Driver .. .. .. .ttt ittt ettt e e iiie et e e s e e e 6-37
DS7880 High Voltage 7-Segment Decoder Driver . . .. .. ... it ittt ittt et einnenenn L 6-59
DS7885 MOS to High Voltage Cathode Buffer .. ... ..... ... uiiiiiiiieneenseinanss e ..., 664
DS7887 8-Digit High Voltage Anode Driver . . .. ..o iutettntnnnan s i oee s e e e % 6:66
DS7889 8-Digit High Voltage Cathode Driver . .. ..........'iriiennnnnnnns Y 6-66
DS7891 High Voltage Anode Driver (Active Low Inputs) . .................. e e e S -6-70
DS7895 Quad LED Segment Driver . ... ... ... ...ttt e i e 6-74
DS7897 8-Digit High Voltage Anode DFiVer . ... .. ..ot it i ittt innens v it enanaaiai... 666
DS8640 Quad NOR Unified Bus Receiver ... ... ... ... i iiienenunnennennnan e e e 3-15
DS8641 Quad Unified Bus TransCeivVEr . . . . .. it i it n it iie s tie s cneee e as e ininndeienns. 317
DS8642 Quad Transceiver . ........:.c....... e e s e e e et e e S, 3-19
DS8650 Low Voltage 4-Digit LED Driver ... ... ...t itinneunnns L [ .o, 6-10
DS8651 Low Voltage 7-Segment LED Driver ... .. ... ... .ottt iineneais et e e 6-12
DS8654 8-OutputBuffer ........... ... ...t iiiiiinnnnnnnn PO SN Gee e «.. 6-14;
DS8655 12-Output Decoder/Driver and Oscillator . . . ... ittt it ettt st i e e ettt et 6-14

Xii




DSBB56 Diode MatriX . .. v ittt ittt e e e e e e e e e 6-14

DS8658 Low Voltage 4-Digit LED Driver ......... e e e et e e e e e e e e e e e e e, 6-20
DS8659 Low Voltage 7-Segment LED Driver . ... ... ittt it ittt st et et et e e e e e e 6-12
DS8673 7-Segment Decoder/Driver/Latch . . . .. .. .ttt e e e e 6-22
DS8674 7-Segment Decoder/Driver/Latch . .. ..ottt ittt e e e e e, 6-22
DS8692 Printing Calculator Interface Set . ................. e e e e e e e e 6-28
DS8693 Printing Calculator Interface Set . . ... ittt it it i e e e e e e e e 6-28
DS8694 Printing Calculator Interface Set . . . ... ... i it i ittt e ettt e e e e e e e 6-28
DS8800 Dual Voltage Translator . . . .. ... it ittt et et e e et e e e et e e e e 2-4

DS8802 Dual High Speed MOS Sense Amplifier . .. ... . i it et e e e 5-32
DS8803 2 Phase Oscillator/Clock Driver . . . . .. ...ttt et e et e e et e e 4-56
DS8806 Dual High Speed MOS Sense Amplifier . ................. e e e e e 5-32
DS8807 2 Phase Oscillator/Clock DIiver . . .. v i ittt it ettt e e et e ettt et e et e e 4-60
DS8810 Quad 2-Input TTL-MOS Interface Gate ... .............. e e e e e e e e 2-7

DS8811 Quad 2-Input TTL-MOS Interface Gate . .. ... ...ttt ittt it ittt et e 27

DS8812 TTL-MOS Hex INVerter . .. ..ottt i sttt it et et e et e et e ettt et e ettt et e e 27

DS88L12 TTL-MOS Hex Inverter/Interface Gate .. . ... ... ittt ittt ittt e e 2-10
DS8813 2 Phase Oscillator/Clock Driver ... ... .. .. ..., e e e e e . 4-56
DS8817 2 Phase Oscillator/Clock Driver . .. .. e e e e e e e e e e e e e e 4-60
DS8819 Quad 2-Input TTL-MOS AND Gate . . ..ttt ittt st ettt et et et et et et et et et e e 2-12
DS8820 Dual Line ReCRIVEr . . .. .. ittt it ittt e et e e e e e e, ... 322
DS8820A Dual Line ReCeiver . .. .. ... i i e e e e 3-25
DS88LS20 Dual Differential Line ReCeIVEr . . .. ..ottt it ittt e ettt ettt et e 3-29
DS8822 Dual Line ReCIVEr . . . .. ittt ittt ittt it e e e et et 3-31
DS8830 Dual Differential Line Driver .. .. ... .. ettt e e 3-34
DS8831 TRISTATE® Line DIVEr . . o oot ittt ettt e e e e e e e e e e e e e e e i 3-37
DS8832 TRI-SSTATE® Line DIVl . ..\ i ettt ettt et e e e e et e e e e e e 3-37
DS8833 Quad TRI-STATE® Party Line Transceiver ...... e e e i e e e e et e, 3-42
DS8834 Quad TRI-STATE® Party Line Transceiver . . .. ... it iiie ittt ettt et 3-46
DS8835 Quad TRI-STATE® Party Line Transceiver .. .. ..o ii ittt it et et e, 3-42
DS8836 Quad NOR Unified Bus ReCeIVEr . . .. . it it it ittt et et ettt ettt e et e e 3-50
DS8837 Hex Unified Bus Receiver . ... ... ... .ttt e ieieieen e 3-52
DS8838 Quad Unified Bus TransCeiver . . ... . ... ittt ittt it sttt et ettt e e 3-54
DS8839 Quad TRI-STATE® Party Line Transceiver ... ... ... .....coooeennnnuee e, 3-46
DSB8844 LED Cathode DIiVer .. ... .. ieu ittt e ettt e ettt e 6-35
DS8855 - LED Cathode Driver . ... ... .ttt i e e et e et e e 6-35
DS8856 BCD to 7-Segment LED Driver .. ... . it it it i it ittt e e e e e 6-37
DS8857 BCD to 7-Segment LED Driver ... ... i i it e et e P 6-37
DS8858 BCD to 7-Segment LED Driver . . .. .. ittt e e e e iaeereas e e e 6-37
DS8859 Open Collector Hex Latch LED Driver ... ............... e e e e e e et 6-41
DSB8861 MOS to LED 5-Segment Driver - . . ..ottt ittt ettt et e it e e et e e e e 6-44
DS8863 MOS to LED 8-Digit Driver . .. ...ttt ettt et e e ittt e ettt et e, 6-44
DS8864 LED Cathode Driver . .. ... ..ttt ittt ettt te e et ettt e e e 6-35
DS8865 LED Cathode Driver . .. ... .. ... iitinie ittt iaseineseneseneeuaanetananananin... 635
DS8866 LED Cathode Driver . ... ... ...\ttt iti ittt ie e e eeaennn e 6-35
DS8867 8-Segment Driver .. ... e e i e e e et ettt e e e e e, 6-47
DS8868 12-Digit Decoder/Driver . . .. ... 'ieieie it eaneennnn e et e e e i e e e e e 6-49
DS8869 Open Collector Hex Latch LED Driver . ... ..... ... ivuvuenn. e e e e e e e e 6-41
DS8870 Hex LED Digit Driver . ... .t i ettt et e e e e 6-51
DS8871 Saturating LED Cathode Driver ........... e e et e e e e e et e e e 6-563
DS8872 Saturating LED Cathode Driver .. ...................... e e e e e e e e 6-53
DS8873 Saturating LED Cathode Driver ... ............. e e e e e e e e 6-563
DS8874 9-Digit Shift Input LED Driver . ... ... .. .ttt ittt ieeeenenniniaaliaeaeaaa.... 665
DS8876 9-Digit Shift Input LED Driver . ... ittt ittt et ettt ettt e et et et 6-55-
DS8877 6-Digit LED Driver .. .........uuiiniiinn.nn e e et e e e e e e e 6-57
DS8879 9-Digit Shift Input LED Driver . . .. .. ittt ittt ettt e e et 6-65
DS8880 High Voltage 7-Segment Decoder/Driver . ........... e e e e e 6-69
DS8884A High Voltage Cathode Decoder/Driver .. ....... e e e e e e e ‘... 6-62
DS8885 MOS to High Voitage Cathode Buffer ............ [ e e ettt et e e e 6-64
DS8887 8-Digit High Voltage Anode Driver .. ... SO e e e s e e mee et e ... 666
DS8889 8-Digit High Voltage Cathode Driver . .. .. .. .. v ittt ittt ettt e iaann 6-66
DS8891 High Voltage Anode Driver (Active Low Inputs) . ........... ...t e 6-70

' xiii



DS8892 Programmable Hex LED Digit Driver ... ... ...t int ittt tnnneeeeneeensenennneennn ee.. 672
DS8895 Quad LED Segment DFiver . ................... e e e, e 6-74
DS8897 8-Digit High Voltage Anode Driver . . .. ...t ittt ittt ittt ittt et te e teeee e saeenenas .... 666
DS8963 MOS to LED 8-Digit Driver . ......... e et et e et e e 6-44
DS8973 LED 9-Digit Driver . ... .. .ottt it JP e et et e e 6-77
DS8974 LED 9-DigitDriver .............. e ittt e e .. 677
DS8976 LED 9-Digit Driver . .. ..t i i e et e e e et e 6-77 .
DS8977 Saturating LED Cathode DFIVEr .. .. ... ... o.'eureenseaneeaneeaneenneenneaneenn. e 6-53
DS16147 Quad TRI-STATE® MOS Memory 1/O Register . .. .. .v it ineineeneeeeeanneneennnnnsnans ... 436
DS16149 HexMOS Driver . .ottt ittt it ittt ettt teensennenanaeaseneanonneneeeenenns 4-53
.DS16177 Quad TRI-STATE® MOS Memory 1/0 Register . .. ..ttt ent i it e ie s e e ennneenns 4-36
DS16179 Hex MOS Driver . ... . ittt ittt e i enannnnnnan e et e e 4-53
DS36147 Quad TRI-STATE® MOS Memory 1/0 Register . . . . vvvveevteseneeeeeeee e .. 436
DS36149 Hex MOS DFIVEr . ..\ttt et e et e e e e e an e e ettt e e e e e e a e naaans P 4-53
DS36177 Quad TRI-STATE® MOS Memory 1/0 Register . ..........couunnn JR N e 4-36
DS36179 Hex MOS Driver . ..............c.... e e e e et e 4-53
DS55107 Dual Ling RECEIVEr . . o\ vttt vttt e te et et teteeee e e e e eneessnesennsenenenanens 3-56
DS55108 Dual Line RECEIVEr . . . oo ittt ittt ittt ettt easeeennneseassaeesenesennnanesennsnns 3-56
DS55109 Dual Line Driver .. ... ... iieenunnrennnn e e e s masaseaa e a e be e 3-63
DS55110 Dual Line Driver . ... v ittt ittt ittt ettt aen i eansaneaossnnesasnsanenenssnns 3-63
DS55121 Dual Line DIVEr . .. .ttt t ettt et ettt et ee e aea e e e e ety 366
DS55122 Triple Line RECEIVEr . . . . . .t it ittt it ittt ittt et enn s aeneaeseeennaanens [P 3-68
'DS55325 Memory Driver ... ........c..iinin... e et e e, 470
DS55450 Dual Peripheral Driver . ............. it tettt e e e e e e b 1-17
DS55451 Dual Peripheral Driver . .. .. ..ottt ittt ittt te et e.. 1417
DS55452 Dual Peripheral Driver . ... . .. ittt i i i i et e e e, 1-17
DS55453 Dual Peripheral Driver .. ............. P et e ea et e et e 117
DS55454 Dual Peripheral Driver . ............. e a e e et a it et et 1-17
DS55460 Dual Peripheral Driver .. .. ... it it i i it st e 1-28
DS55461 Dual Peripheral Driver . .. ...ttt it ittt i eanees e tnessanenesonnonnssneessnnenans 1-28
DS55462 Dual Peripheral Driver . ............ O 1-28
DSE5463 Dual Peripheral DFIVr . ... vs e i e ensee s e e einneesnneeennnnens e e 1-28
DS55464 Dual Peripheral Driver ... ............. ettt et ettt e 1-28
DS75107 Dual Line ReCeIVEr . . . .t ittt it ittt sttt an ettt aane e, 3-56
DS75108 Dual Line Receiver . .......... e e e ettt ettt e 3-56
DS75109 Dual Line Driver . ....... ettt i e e it 3-63
DS75110 Dual Line Driver . ...... et e e 363
DS75121 Dual Line Driver . .. ...t it i it ittt tee s teet et nna e ananenennsy e el 3-66
DS75122 Triple Line Receiver . .. ................ et e e 368
DS75123 Dual Line Driver ... .. uu' it ii it ittin e eeanneenenennn e et . 371
DS75124 Triple Line Receiver . ...........ccuuuunnn e ettt et e e eeieaeeeie.. 373
DS75150 Dual Line Driver . ... ... ...ttt nnnnnnenn e et a e e ve.. 376
DS75154 Quad Line ReCeiVEr . . . .. ...ttt ittt ennee i s enrennseeeeesaneaanneneeennnns 3-79
DS75207 Dual Line ReCeiVer . . . . .. it ittt ettt eeetnes e seeseeasenneanaeanananins . 3-56
DS75208 Dual Line ReCeiver . .. .. ...ttt iitniiteeeeeseneneenereeeeaneennnneeeennsns 3-56
DS75324 Memory Driver with Decode Inputs . . .. vt ittt it i ittt se tstannenannen [P 4-64
DS75325 Memory Driver .................. e e e e e e e e 4-70
DS75361 Dual TTL1OMOS DFIVer . oo i ittt ittt ettt e se s aeeensansannnaaneaneenn e 4:77
DS75362 Dual TTLto MOS DIiVer . ..ottt ittt ittt et neeee et eaeneeinnneeeeennannanineesas 4-82
DS75364 Dual MOS Clock Driver . ... ....cuuuuun... P PP e 4-87
DS75365 Quad TTLtoOMOS DIiver . ..ottt ittt ettt et e e mae et tane e senenaneneeenas 491
DS75450 Dual Peripheral DFver .. .. ... ...c.uueeeennneeennnnrenennnnn e e 1-17
DS75451 Dual Peripheral Driver ... .......covviuninennnnn. et [P 1-17
DS75452 Dual Peripheral Driver ' . .. . .. it it e e m ettt 1-17
DS75453 Dual Peripheral Driver . ... ... ..ttt e iiiiaeeneereeennnnnn et et ies et L1417
DS75454 Dual Peripheral Driver . ... ..ot ittt ittt ittt et e e et e et e, 1-17
DS75460 Dual Peripheral Driver .. ............ e et e et et 1-28
DS75461 Dual Peripheral Driver . ......... ettt T e 1-28
DS75462 Dual Peripheral Driver . ... . ... ... it i e e e ... 128
DS75463 Dual Peripheral Driver ............. SN e e e ... 128

Xiv




DS75464 Dual Peripheral Driver . ... ittt it it i et ettt ettt et et e 1-28

DS75491 MOS to LED Quad Segment Driver . .. ..ottt it ittt et ittt eaa e enaaanesnn 6-79
DS75492 MOS t0 LED HexX Digit DIiVer . . ..ottt ettt e et ettt et e e et e et e e aeeaeanns 6-79
DS75493 Quad LED Segment Driver .. ...ttt ittt it ittt ettt e e e e e e 6-82°
DS75494 Hex Digit Driver . ... ittt ittt it sttt sttt e e i e e e 6-84
NCT200 Phototransistor Opto-CoUPIEr . . . v vttt et e et et ettt e ettt e e e aaaans 74
NCT260 Phototransistor Opto-Coupler . .. ... ittt it ittt et ittt i st ta e s et e s 7-4
4N25 Phototransistor Opto-Coupler . .. .. .. ... it ittt ettt e s e 7-6
4N26 Phototransistor Opto-Coupler . . . ... ittt ittt ittt et ettt i e s 7-6
4N27 Phototransistor Opto-Coupler . .. .. i i ittt ittt ittt e et et e 7-6
4N28 Phototransistor Opto-Coupler . . ... . it it ittt it ittt i e i e e 76

XV



ircuits

Thermal Ratings for Integrated C

NATIONAL

MAXIMUM POWER DISSIPATION

To -insure reliable long term operation of its Interface
Integrated Circuits, National Semiconductor has spec-
ified maximum junction temperature (T;) limits. These
limits are at 160°C for circuits packaged in a molded
dual-in-line package (Epoxy B), and 175°C for all other
package types.

Maximum power dissipation (Pp) of an integrated
circuit is limited by maximum allowable junction tem-
perature of the silicone die, and thermal resistance
(0,_x) of the package. Figure 1 illustrates the relation-
ship between power dissipation and junction tempera-
ture.

The line indicating ‘‘Maximum Power Rating of Pack-
age” is projected from the maximum junction tempera-
ture limit (150°C in this example) at a siope corres-

Thermal Ratings For IC’s

ponding to the package thermal resistance (1/60;_x).
Below this line is the safe operating area of the device.
Additional constraints are Maximum Power Dissipation
and- Maximum  Operating Temperature (T,). These
parameters may be determined from device data sheets.
Fog this example, Popmax) = 300 mW and Tpmwmax) =
70°C. '

- Point A" in Figure 1 is an opefating point corres-
ponding to T4 = 50°C and P, = 100 mW. Determine
device junction temperature by projecting a line from
point “A," parallel to the Maximum Power Rating curve,
until it intersects the horizontal axis. T, is determined
from the point of intersection with the horizontal axis. -
For this example, T; is 45°C.

THERMAL INFORMATION

Figure 2 illustrates thermal resistance characteristics
for Interface Integrated Circuit packages.
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Interface Cross Reference Guide

DEVICE NATIONAL DEVIGE NATIONAL
NUMBER EXACT NUMBER EXACT
REPLACEMENT REPLACEMENT
Fairchild ) ' Texas Instruments (con’t)
9374 DS8674 SN55110 DS55110
SN55121 DS55121
SN55122 DSE§122
Motorola SN56150 DS55150
vciss DS1488 : SN55154 DSE5154
MC1489 Ds1489 SN55180 DS7800
MC1489A DS1489A SNS5182 DS7820A
MG3437 D38837 SN55183 DS7830A
MG3438 D888 SN55207 DS55207
MC3441 3651 SN55208 . DS55208
NIC3443 DS3653 SN55325 DS55325
MG3450 Da3680 SN55361 DS55361
c3ds2 DS3652 SNB5365 D002%
mggigg g 222;‘3‘ SN55450 DS55450
MC3484 D388 SN55451 DS55451
MC3485 DS8835 SN55452 DS55452
MG3489 Ds8830 SN55453 DS56453
SN55454 DS55454
. SN55460 DS55460
Signetics SN55461 " DSB5461
SN55462 - DS55462
5P380 DS8640 . SN55463 . DS55463
8T13 DS75121 \ SN55464 DS55464
8T14 . DS75122 SN55480 DS7880
8723 DS75123 SN55493 DS55493
87124 DS75124 SN55494 . DS55494
8725 DS3625 SN75107 DS75107
8726 Ds8826 SN75108 DS75108
8734 Ds8834 SN75109 DS75109
8137 Ds8837 SN75110 DS75110
8738 D58838 SN75121 DS75121
8751 Ds8856 SN75122 DS75122
8759 , D58857 SN75123 . DS75123
8174 Ds8672 SN75124 DS75124
8T380 DS8836 SN75150 DS76150
. SN75154 DS75154
Texas Instruments . SN75180 DS8800
SN75182 DS8820A
SNE5520 DSE520 SN75183 DS8830
SN5521 DS5521 SN75188 . DS1488
SN5522 DS5522 SN75189 DS1489
SN5523 DS5523 © SN75189A DS1489A
SN5524 DS5524 SN75207 BS75207
SN5525 DS5525 SN75208 DS75208
* SN5528 DSB528 : SN75324 DS75324
SN5529 DS5529 SN75325 DS75325
SN5534 DS5534 SN75361 DS75361
SN5535 DSB535 SN75362 DS75362
SN5538 DS5538 SN75365, . i DS75365
SN5539 DS5539 SN75369 DS0026C
SN7520 DS7520 SN75450 DS75450
SN7521 DS7521 SN75451 DS75451
SN7522 DS7522 SN75452 DS75452
SN7523 DS7523 © SN75453 DS75453
SN7524 DS7524 SN75454 DS75454
SN7525 DS7525 SN75460 DS75460
SN7528 DS7528 SN75461 DS75461
SN7529 DS7529 . SN75462 DS75462
SN7534 DS7534 SN75463 DS75463
SN7535 DS7535 SN75464 DS75464
SN7538 DS7538 2 SN75480 DSB88Q
SN7539 DS7529 SN75491 DS75491
SN55107 . DS55107 SN75492 : DS75492
SN55108 DS55108 SN75493 DS75493
SN55109 DS55109 SN75494 DS75494
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Transmission Line Driver and

Receiver Product Guide

’DEVICE DRIVER OR COMMON MODE INPUT OUTPUT POWER DESCRIPTION
R RECEIVER OR DIFFERENTIAL | THRESHOLD LEVELS SUPPLY AND COMMENTS
DS7820/DS8820 Receiver Differential 200 mvV TTL +5.0 Dual 15V Common Mode
. Range :
DS78LS20 Receiver Differential +200 mV TTL +5.0 DS7820 E1A Standards
. ) RS422 and RS423
DS1689/DS3689 Receiver Differential +200 mV TTL +5.0 Quad EIA Standards
RS422 and RS423
DS1688/DS3688 Driver Differential TTL TTL +5.0 Quad EIA Standard RS422
DS7820A/DS8820A Receiver Differential 200 mV TTL +5.0 High Performance DS7820
DS7822/DS8822 . Receiver Differential/ —-2.0to0+20 TTL . +5.0 Dual EIA Standard RS232
’ Common Mode :
D§7830/DS8830 Driver - Differential TTL TTL +5.0 Dual
DS7831/DS8831 Driver Differential/ TTL TTL +5.0 TR I'-STATE® DS7830
Common Mode
DS7832/DS8832 Driver Differential/ TTL TTL +5.0 DS7831 thhout vee
. Common Mode Clamp Diodes
DS55107/DS75107 Receiver Differential 25 mV TTL 5.0 10 mV Threshold
DS55107 Dual
DS55207/DS75207 Receiver Differential 10 mV TTL 5.0 10 mV Threshold DS55107
DS55108/DS75108 Receiver - Differential . 25mV TTL ts.O Open Collector DS55107
DS55208/DS75208 Receiver Differential 10 mv TTL 5.0 10 mV.Threshold DS55108
DS3650 Receiver Differential +26 mV TTL +5.0 Quad DS75107
DS3651 Receiver Differential 7 mV TTL 5.0 Quad DS75107
D$3652 Receiver Differential +25 mV TTL +5.0 Quad DS75108
DS3653 Receiver Differential +7 mV ars 5.0 Quad DS75108
DS1603/DS3603 Receiver Differential 25 mV TTL 5.0 TRI-STATE® DS55107
DS3604 Receiver Differential 10 mVv TTL +5.0 10 mV Threshold DS1603
DS55109/DS75109 Driver Differential TTL 6.0mA 5.0 Dual .
DS55110/DS75110 Driver Differential TTL 12 mA +5.0 12 mA DS55109
" DS55121/DS75121 Driver Common Mode TTL TTL +5.0 Dual 502 or Coax Driver
DS55122/DS75122 Receiver Common Mode 0.81t02.0 TTL +5.0 Triple with Hysteresis
DS55123/DS75123 Driver Common Mode TTL TTL +5.0 DS55121 for 1IBM
Interface
DS55124/DS75124 Receiver Common Mode 0.7t01.7 TTL +5.0 DS55123 for IBM
Interface
DS7834/DS8834 Transceiver Common Mode TTL TTL +5.0 Quad TRI-STATE®
N Hysteresis
DS7835/DS8835 Transceiver Common Mode TTL TTL +5.0 DS7834 with Strobed
Receiver
DS7839/DS8839 Transceiver Common Mode TTL TTL - +5.0 Non-Inverting DS7834
DS7833/DS8833 Transceiver Comman Mode TTL TTL | +5.0 DS7839 with Strobed
X . Receiver
DS7836 Receiver Common Mode TTL TTL +5.0 Quad NOR with
Hysteresis
DS7640/DS8640 Receiver Common Mode TTL TTL +6.0 DS7836 with No
! Hysteresis
DS7641/DS8641 Transceiver Common Mode TTL TTL +5.0 DS7838 with No
Hysteresis
DS8642 Transceiver Common Mode TTL TTL +5.0 Quad Open Collector
. with 100 mA Sink
DS7837/DS8837 Receiver Common Mode TTL TTL +5.0 Hex with Hysteresis
DS7838/DS8838 Receiver Common Mode TTL TTL +5.0 Quad Open Collector
. with Hysteresis
Ds1488 Driver Common Mode TTL +7.0V. t9.0to 15 Quad EIA Standard RS232
DS1489 Receiver Common Mode 0.75t0 1.5 . TTL +5.0 Quad EIA Standard RS232
with Hysteresis
DS1489A Receiver Common Mode 0.75 to 2.25 TTL +5.0 Higher Noise Immunity
: DS1489
DS75150 Driver Common Mode’ TTL +8V R +12 Dual EIA Standard RS232
DS75154 Receiver Common Mode 08to3 TTL ! +5.0 Quad EIA Standard RS232
with Hysteresis
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GENERAL DESCRIPTION

Peripheral Driver Guide

M M VoL (Max) .
Output oL T
Nominal B utpu Output Output At yplca‘l
. ) reakdown A Propagation
Series or Device Number Vee Voltage Leakage On Maximum Dela
(Volts) (Volts) Current Current Output Current (ns)y
(uA) (mA) (Volts)
DS75450 Series (DS75450, 5.0 30 100 300 0.7 15
DS350, DS75451, DS75452,
DS75463, DS75454)
DS3611 Series (DS3611, 5.0 80 100 300 0.7 130
DS3612, DS3613, DS3614)
DS75460 Series 5.0 35 100 300 0.7 40
CONNECTION DIAGRAMS
Vee A2 X2 82 €2 sus Vee A2 X2 B €2 E2 sus

Ju ||J

[
12 lu ’m 3 ll

I 1 | 2 3 IA | 5 3 1
H A 1 81 1 €1 GND
TOP VIEW
DS350

Vee 82 A2 X2

v g g 0
Al 8 J‘ GND
TOP VIEW
DS75451, DS3611,
DS75461

v 82 A2 x2

=8

u 6 5

1 lz I: Il
Al 81 X1 GND
TOP VIEW

DS75453 (LM351),
DS3613, DS75463

| 1 I 2 3 4 5 6 1
H Al X1 1 1 1 GND
TOP VIEW
DS75450
DS75460
Vee 82 Az x2
II l) O 5

— 1

D,

1 [2 3 4

Al 81 x1 GND

TOP VIEW

DS75462, DS3612,
DS75462

Vee 82 Az x2

8 17 s s

At 81 X1 GND
TOP VIEW
DS75454, DS3614,
DS75464
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LED Driver Guide

NATIONAL
!
ot | Vour |, g
NSC # DESCRIPTION STATUS TvP MAX PINS DEC. INV. INPUTS COMMENTS
mA v
DIGIT DRIVERS -
Ds8646 6 Digit LED Dr . F 84 5 Dice . MOs For CMOS Watch Ckts
DS8650 4 Digit LED Watch Dr P 50 5. Dice . MOS For CMOS Watch Ckts
Ds8658 4 Digit LED Watch Dr P 84 5 Dice . MOS For CMOS Watch Ckts
DS8664 14 Digit LED Dr - F 80 10 24 . MOS On Chip Clock, 9V LBI
DS8665 14 Digit LED Dr F -15 10 24 . © MOS On Chip Clock
DS8666 14 Digit LED Dr 'F * 10 24 . MOs *POS Circuit, On Chip Clock
Ds8844 17 Digit LED Dr P 50 10 16 L MOs L
DS8855 9 Digit LED Dr P 50 10, 22 . MOs
DS8863 8 Digit LED Dr P 500 10 18 . MOSs
DS8864 9 Digit LED Dr P 50 10 22 . Mos 9V LBI
DS8865 8 Digit LED Dr P 50 10 18 . MOS
DS8866 7 Digit LED Dr P 50 10 18 ° MOs gV LBl
Ds8868 12 Digit LED Dr P 110 5 18 . MOS 4.5V LBI
DS8870 6 Digit LED Dr . P 350 10 14 MOs DS75492 Pin-Out
Ds8871 8 Digit LED br L 40 10 18 . MOs
Ds8872 9 Digit LED Dr P 40 10 22 . MOS
Ds8873 9 Digit LED Dr P 40 10 22 . MOs gV LB
Ds8g74 9 Digit LED Dr F 50 .10 14 . MOS Serial Input, 9V LBI
DsS8876 9 Digit LED Dr F 50 10 14 . MOS Serial Input, 6V LBl
Ds8877 6 Digit LED Dr P 40 10 14 . MOS DS75492 Pin-Out’
DS8879 9 Digit LED Dr F 50 10 14 . MOS Serial lnpht,4.5v LBt
DS8892 6 Digit LED Dr P 250 10 16 . . MOs Programmable
Max .
DS8920 9 Digit LED Dr F 40 10 20 .. MOos
DS8962 6 Digit LED Dr P 250 - 10 18 DS75492 Pin-Out
DS8963 8 Digit LED Dr P 500 10 18
DS8972 7 Digit LED Dr F 1'00 10 18 ° MOs 9V LBI
Ds8973 9 Digit LED Dr F 100 10 22 L] MOs , 4.5V LBI
DS8974 9 Digit LED Dr F 100 10 22 . Mos " 6V LBI
Ds8975 9 Digit LED Dr F .100 10 22 . MOs .
DS8976 9 Digit LED Dr F 100 10 22 . MOS 9V LBI
Ds8977 7 Digit LED Dr P 40 10 18 . MOS 9V LBI
DS75492 6 Digit LED Dr P 250 10 14 . MOS
DS75494 6 Digit LED Dr P 180 10 16 L] MOS
SEGMENT DRIVERS
DM7446A BCD to 7 Seg. P 40 30 16 . TTL
Decoder/Driver . "
DM7447A BCD to 7 Seg. P. 40 15 16 . ¢ TTL
Decoder/Driver .
DM7448 BCD to 7 Seg. P -2 N/A 16 3 TTL Requires External Transistor
Decoder/Driver - .
DS8647 9 Seg. LED Watch Dr F -10 —4 Dice . MOS For CMOS Watch Ckts
DS8648 9 Seg. LED Watch Dr F © =10 -4 Dice MOs For CMOS Watch Ckts
DS8649 8 Seg. LED Watch Dr F -10 -4 Dice MOS For CMOS Watch Ckts
DS8651 7 Seg. LED Watch Dr P 6.5 -4 Dice . MOs For CMOS Watch Ckts
DS8659 7 Seg. LED Watch Dr P -10 -4 Dice . MOS For CMOS Watch Ckts
Ds8672 BCD to 7 Seg. LED F 20 5 16 . TTL Decodes 09, A, E, H, L, P
Decoder/Latch/Dr
DS8673 BCD to 7 Seg. LED F 15 5.5 16 . TTL Alpha-Numeric Output
Decoder/Latch/Dr .
Ds8674 BCD to 7 Seg. LED F 15 5.5 16 L] CTTL Decodes 0-9,—, E, H, L, P
Decoder/Latch/Dr .
- DS8675 BCD to 7 Seg. LED F 40 5.5 16 . TTL Alpha-Numeric Output, louT
Decoder/Latch/Dr Max Externally Set
DS8676 BCD to 7 Seg. LED F 25 5.5 16 . TTUL Alpha-Numeric Output, lQuT
Decoder/Latch/Dr . Max Programmable
DS8856 BCD to 7 Seg. LED Dr P -6 5.5 16 . TTL Requires External Transistor
DS8857 BCD to 7 Seg. LED Dr P ~50 5.5 16 . TTL louT Internally Set
DS8858 BCD to 7 Seg. LED Dr P -50 55 16 . TTL loyT Externally Set
DS8861 5 Seg. LED Dr P +50 10 18 * MOs *Inverting with Emitter Grounded
Ds8867 8 Seg. LED Dr P -14 8 18 . MOs Preset lQuT
DS8895 4 Seg. LED Dr P -14 10 16 Mos louT Internally Set
DS8910 1 Decade Counter/Latch F 15 55 16 . TTL
7 Seg. Decoder/Driver
DS8960 4 Seg. LED Dr : F +50 18 14 * MOS *Inverting with Emitter Grounded
Ds8961 5 Seg. LED Dr F +50 18 18 * . MOs *Inverting with Emitter Grounded
DS75491 4 Seg. LED Dr P +50 10 14 * ' MOS *Inverting with Emitter Grounded
DS75493 4 Seg. LED Dr P -30 10 16 MOS louT Set by External Res.

Note 1: Positive current is going into device.




NATIONAL

Opto-Coupler Cross Reference Guide

DEVICE

NATIONAL

TYPE NUMBER COMMENTS

Fairchild

FCD810 NCT200 Direct Replacement

FCD811 4N25 Direct Replacement

FCD820 NCT200 Direct Replacement

Monsanto

MCT2 NCT200 Direct Replacement

MCT2E 4N25 Direct Replacement

MCT26 NCT260 Direct Replacement

Litronics

i 4N25 Direct Replacement

ILS 4N25 Selection Required For 50% C.T.R.

L2 NCT260 Direct Replacement

IL15 NCT260 Direct Replacement

iL16e NCT260 Selection Required For Maximum 14% C.T.R.

IL74 NCT200 Direct Replacement

1L100 DS3661 Direct Replacement

Texas Instrument

TIL-111 NCT200 Direct Replacement

TiL-112 NCT260 Direct Replacement

TiL-114 4N25 Direct Replacement

TIL117 4N25 Selection Required For 50% C.T.R.

TIL-118 NCT260 Direct Replacement

General Electric

H11A1 4N25 Selection Required For 50% C.T.R.

H11A2 NCT200 Direct Replacement

H11A3 4N25 Direct Replacement

H11A4 NCT200 Direct Replacement

H11A5 NCT260 Direct Replacement

Clairex

CL1-2 NCT200 Selection Required For Minimum 30% And
Maximum 100% C.T.R.

CL1-3 NCT200 Selection Required For Minimum 100% And
Maximum 200% C.T.R.

CL1-56 NCT200 Direct Replacement

CL1-20 NCT200 Selection Required For Maximum 100% C.T.R.

Optron

0P1022 NCT260 Direct Replacement

OP1032 NCT200 Selection Required For Minimum 100% C.T.R.

OP1062 NCT200 Selection Required For Minimum 25% C.T.R.

OP1064 NCT200 Selection Required For Minimum 25% C.T.R.

JEDEC Registered

Opto-Couplers

4N25 4N25 Direct Replacement

4N26 4N26 Direct Replacement

4N27 4AN27 Direct Replacement

4N28 4N28 Direct Replacement

4N35 NCT200 Selection Required For 3.5 kV lIsolation And
Minimum 100% C.T.R.

4N36 NCT200 Selection Required For 2.5 kV lIsolation And
Minimum 100% C.T.R.

4N37 NCT200 Selection Required For Minimum 100% C.T.R.

Motorola

MOC1001 4N25 Direct Replacement

MOC1000 4N26 Direct Replacement

MOC1002 4N27 Direct Replacement

MOC1003 4N28 Direct Replacement

Hewlett Packard -

HP 4360 DS3660 Direct Replacement

apIND aJualdyay sso1) 13jdnoH-0xdQ






NATIONAL

Peripheral/Power Drivers

DS1611/DS36M, DS1612/DS3612, DS1613/DS3613,

DS1614/DS3614 dual peripheral drivers

general description

The DS1611 series of dual peripheral drivers was de-
signed for those applications where a higher breakdown
voltage is required than that provided by the DS75451
series. The pin outs for the circuits are identical to those
of the DS75451 through DS75454. The DS1611 series
parts feature high voltage outputs (80V breakdown in
the ““OFF" state) as well as high current (300 mA in
the “ON’ state). Typical applications include power
drivers, relay drivers, lamp drivers, MOS drivers, and
memory drivers.

features

® 300 mA output current capability per driver
® High voltage outputs (80V)

® TTL or DTL compatible

® [nput clamping dioaes

® Choice of logic function

connection diagrams (Dual-In-Line and Metal Can Packages)

Vee 82 Az Y2 Vee 82 A2 v2

8 7 [ 5 O |1 5 s

— 1

Bl

Vee B2 A2 Y2 Vee B2 A2 Y2
|| Jv 5 5 8 l1 6 5 J
0 |z I: 4 1 lz |3 4
A1l B1 Y1 GND Al B1 Y1 GND
TOP VIEW TOP VIEW

Order Number DS3611N Order Number DS3612N

GND
TOP VIEW
Pin 4 is in electrical contact with the case.

Pin 4 is in electrical contact with the case.

Order Number
DS1612H or DS3612H

Order Number
DS1611H or DS3611H

LD,

1 Iz lz g Iz ]3 0
" om 81 Y1 GND At 1 Yi GND
TOP VIEW TOP VIEW

Order Number DS3613N

Order Number DS3614N

GND
TOP VIEW TOP VIEW
Pin 4 is in electrical contact with the case.

Pin 4 is in electrical contact with the case

Order Number
DS1613H or DS3613H

. Order Number
DS1614H or DS3614H

S L9€sdarioisa
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DS1611/DS3611 Series

absolute maximum ratings (Note 1)

operating conditions

, v , MIN - MAX  UNITS
Supply Voltage, Voo 7.0v Supply Voltage (Vo) ) -
Input Voltage 5.5V DS161X 45 55 \
Qutput Voltage (Note 5) 80V DS361X 475 -5.25 \
Cont{nuous Output Curren} o 300 mA Temperature (Tp)
Continuous Total Power Dissipation {Note 4) 800 mwW DS161X 55 +125 °c
Storage Temperature Range —65°C to +150°C, ; o
) a DS361X 0 +70 c
Lead Temperature {Soldering, 10 seconds) 300°C . . e B
electrical characteristics
DS1611/DS3611, DS1612/DS3612, DS1613/DS3613, DS1614/DS3614 (Notes 2 and 3)
PARAMETER CONDITIONS MIN TYP MAX -UNITS
Vin High Level Input Voltage (Figure 1) 2 ' \
ViL Low Level Input Voltage (Figure 2) 0.8 \%
vV, Input Clamp Voltage VVCC =Min, |, ==12mA, (Figure 3) . —1.2 -1.5 \
Vo Low Level Output Voltage , Tig. = 100mA 0.2 0.5 v
D V. =0.8V.
|DS1611, Vi lo, = 300 mA ] 045 0.8 v
DS1612. V _2V‘ loL = 100 mA i 0.2 0.5 v
T loL = 300 mA 0.45 0.8 v
' lo, =100 mA ] 0.2 0.5 v
Vv, =0.8V -
DS1613, Vi lor = 300 mA 045 038 v
DS1614. Vi =2V loL = 100 mA 0.2 0.5 v
Ve = Min, (Figure 1) c lor = 300 mA 0.45 0.8 v
) v o8y |tor=100mA 0.2 0.4 v
DS3611, Vi =0- loL =300 mA 0.45 0.7 v
DS3612. Va2V IoL = 100mA - | . 1 02 0.4 %
M loL =300 mA 0.45 0.7 v
bS361. V. ~0.8y | lor = 100mA 0.2 0.4 %
coe lo =300 mA 0.45 0.7 v
DS3614. V. —2y | lo=100mA ] 0.2 0.4 Vv
o loL = 300 mA 10.45 0.7 vV
Vou Output Breakdown Voltage Vig =2V, DS1611, 80 ) v
loy = 300 A DS1613
Vi =2V, DS3611, 80 v
Vee = Min, (Figure 1) {15, = 100 uA DS3613
. = 0. 1612
Vi =08V, DS1612, 80 v
lon = 300 uA DS1614
=0. 12,
Vi =08V, DS36 80 v
Iow = 100 uA DS3614
ly Input Current at Maximum Vee = Max, V, =5.5V, (Figure 2) - 1 mA
Input Voltage
I High Level Input Current Vee =Max, V| =24V, (Figure 2) . 40 HA
he Low Level Input Current Ve = Max, V, = 0.4V, (Figure 3) -1 -1.6 mA
lecH Supply Current DS1611/ 1 mA
DS3611
Vizov DS1613/
14 mA
Vce = Max, Outputs DS3613
_ High, (F/'gurejs 4 and 5) DS1612/ 14 mA
DS3612
Vi=ov DS1614/
17 mA
DS3614
DS1611/ .
[ ly C
ccL Supply Current D361 60 mA
. Vi=ov DS1613/
Vee =Max, Outputs DS3613 73 mA
Low, (Figures 4 and 5) DS1612/
) DS3612 A mA
V=5V DS1614/
DS3614 7 mA




switching characteristics v¢c=5.0v,T, =25°C
DS1611/DS3611, DS1612/DS3612, DS1613/DS3613, DS1614/DS3614

S l9gsasioisa

PARAMETER CONDITIONS MIN TYP MAX UNITS
tpp1 Propagation Delay Time, DS1611/
Low-To-High Level Output DS3611 130 ns
DS1612/
lo ~200mA, C, = 16pF, R_ =508, DS3612 110 ns @
(Figure 6) DS1613/ : c:.;.
DS3613 125 ns o
DS1614/
DS3614 220 ns
tppo Propagation Delay Time, ' DS1611/
125 ns
High-To-Low Level Output . - Ds3611
DS1612/
110 ns
lo ~200mA, C,_ = 15 pF, R, =509, DS3612
(Figure 6) DS1613/
DS3613 125 ne
Ds1614/
DS3614 150 ns

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except for “Operating
Temperature Range’’ they are not meant to imply that the devices should be operated at these limits. The table of “’Electrical Characteristics”
provides conditions for actual device operation.

Note 2: Unless otherwise specified min/max limits apply across the 0°C to +70° C temperature range for the DS3611, DS3612, DS3613, DS3614,
and —55°C to +125°C temperature range for the DS1611, DS1612, DS1613 and DS1614. All typical values are for Ta = 25°C and Vg = 5V.
Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. All
values shown as max or min on absolute value basis. ’

Note 4: Maximum junction temperature is 150°C. For operating at elevated temperatures, the package must be derated based on a thermal resis-
tance, 6 A, of 110°C/W.

Note 5: Maximum voltage to be applied to either output in the "“OFF” state.

Note 6: Delay is measured with a 509 load to 10V, 15 pF load capacitance, measured from 1.5V input to 50% point on output.




DS1611/DS361 Series

schematic diagrams (each driver)

DS3611 Dual AND Peripheral Drive:

@ - O Ve

Note: 1/2 of unit shown.

DS3612 Dual NAND Peripheral Driver

@ - - ~O Vec

A 4 A 4 9—O GND
Note: 1/2 of unit shown.

DS3613 Dual OR Peripheral Driver

—Q Ve
>
>

o 1
so——¢ ' .i >

AAA
\4
AAA.

VVv

“Note: 1/2 of unit shown,




schematic diagrams (con’t)

DS3614 Dual NOR Peripheral Driver

° ° - OVee
< <
> >
$ :»
Ao—-—1
X
B8O 9
> >
3 3
< <
! L * - * O GND
Note: 1/2 of unit shown,
test circuits
Vee INPUT ouTPUT
CIRCUIT | UNDER ?J:::
TEST APPLY MEASURE
!
n 4&: Vow DS3611 Vin Vin lown Von
vV, CIRCUIT Y SEE \" V [} \%
™ TEST UNDER TEST " e ot ot
Vi TABLE B TEST TABLE *\.m DS3612 Vin Vin lov Voo
. Vie Vee lon Vou
‘ DS3613 Vin GND low Von
Vou Vie Vie lov Vou
| =
1T DS3614 Vi GND lou VoL
—_ - e Vie Vie lon Vou

NOTE: Each input is tested separately.

FIGURE 1. ViH4, Vi, VoH. VoL

Vee

?

asv SEE A8
v NOTES ciReuT |y
e W UNDER OPEN
R
s . B "0 ]B'i TEST

_[_ L

Vin
ciReuIT |y \
UNDER  =—O OPEN I
. B A TEST

Each input is tested separately. : Note 1: Each input is tested separately.
Note 2: When testing DS3613 and DS3614 input not under test is grounded. For all
other circuits it is at 4.5V,

FIGURE 2.1}, 14 FIGURE 3. V), 1L

Vee OPEN Vee OPEN
-

|

|

|

ql

&l

Both gates are tested simultaneously. Both gates are tested simultaneously.
FIGURE 4. IccH. IccL for AND, NAND Circuits FIGURE 5. IccH. IccL for OR, NOR Circuits

S U9€saA/u9olsa
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DS1611/DS361 Series

test circuit and switching time waveforms

“ eyt 24v C oy

o
> B, -
$3611 Sh=s
DS3612 Vee =5V
| I $—O 0UTPUT
PULSE

woten o - . CIRCUIT ’
UNDER -
- : TEST

r_—' — GND
DS3613 N l
DS3614

€, = 15pF

|

Note 1: The pulse generator has the following characteristics: PRR = 1.0 MHz, Zoyt ~ 502.
. Note 2: C,_includes probe snd jig capacitance.

FIGURE 6. Switching Times of Compl Drivers
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N Peripheral/Power Drivers

NATIONAL
DS1631/DS3631, DS1632/DS3632, DS1633/DS3633, DS1634/DS3634
CMOS dual peripheral drivers

general description

The DS1631 series of dual peripheral drivers was high impedance OFF state with the same breakdown
designed to be a universal set of interface components levels as when Ve was applied.
for CMOS circuits.

Sauas LE9ESA/LEISA

Pin-outs are the same as the respective logic functions

Each circuit has CMOS compatible inputs with thresholds found in the following popular series of circuits:
that track as a function of V¢ (approximately 1/2 Vee). DS75451, DS75461, DS3611. This feature allows direct
" The inputs are PNPs providing the high impedance conversion of present systems to the DM74C CMOS
necessary for interfacing with CMOS. family and DS1631 series circuits with great power
savings.
Outputs have high voltage capability, minimum break-
down voltage is 56V at 250uA. The DS1631 series is also TTL/DTL compatible at
Vee = 5V.
The othuts are Dar|ington. connected transistors. This features
allows high current operation (300 mA max) at low
internal Ve current levels since base drive for the ® CMOS compatible inputs
output transistor is obtained from the load in propor- ® TTL/DTL compatible inputs
tion to the required loading conditions. This is essential m High impedance inputs PNP’s
in order to minimize loading on the CMOS logic supply. = High output voltage breakdown 56V min
Typical Ve = 5V power is 28 mW with both outputs ®= High output current capability 300 mA max
ON. V¢ operating range is 4.5V to 15V. ®m Same pin-outs and logic functions as DS75451,
DS75461 and DS3611 series circuits
The circuit also features output transistor protection if ® |ow Ve power dissipation (28 mW both outputs
the Ve supply is lost by forcing the output into the “ON"" at 5V)

schematic diagram (Equivalent Circuit)

e a O Vee

AA
W

INPUT : r _| QUTPUT

' LOGIC |
AND LEVEL
TRANSLATION
1 ELEMENTS | P

L._d

" 172 of circuit shown

GND

SEE CONNECTION DIAGRAMS FOR ORDERING INFORMATION
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DS1631/DS3631 Series

-absolute maximum ratings: (Note 1)

operating conditions

®

MIN-  MAX  UNITS
Supply Voltage 16V Supply Voltage, Voo
Voltage at Inputs —0.3V to V¢ +0.3V DS1631/DS1632/ 45 15 v
Output Voltage - 56V DS1633/DS1634
o o
SL“’:‘-‘Te Te""’"a‘”g Fl‘:"*!e 0 ) ~65°Cto *;gg,,g DS3631/DS3632/ 475 15 v
ead Temperature (Soldering, 10 seconds DS3633/DS3634
Temperature, Tp
DS1631/DS1632/ -55 +125 °C
DS1633/DS1634
DS3631/DS3632/ 0 +70 °C
DS3633/DS3634
electrical characteristics (Notes2and 3)
PARAMETER CONDITIONS [ wn [ rve | wmax | uwirs
Ali Circuits
Viy - Logical “1" Input Voltage Vee =5V 3.5 2.5 \'
(Figure 1) Ve = 10V 8.0 5 v
Vee = 15V 125 7.5 v
ViL Logical “0” Input Voltage Ve =5V 2.5 1.5 \4
(Figure 1) Vee = 10V 5.5 2.0 \
: Vee = 15V 7.5 25 "
hiy Logical ““1"" Input Current Vee =18V, Vi =15V, (Figure 2) 0.1 MA
L Logical “0" Input Current i Vee =5V -50 HA
Vin = 0.4V, (Figure 3,
N (Figure 3) G - = 15v 200 A
Von Output Breakdown Voltage Vee =15V, loy = 250uA, (Figure 1) 56 65 \"
vV, Output Low Volt =100 mA . v
oL utput Low Voltage Vee = Min, (Figure 1) lo =100 m 0.9
low = 300 mA 1.1 v
DS1631/DS3631
lccioy  Supply Currents . Vee =5V Output Low 7 mA
VN =0V, (Figure 4,
N (Flgure ) I =15V Both Drivers 4 mA
Vee =5V, = High 2 A
leem (Figure 4) cc =5V, V,y =5V |Output ‘ igl m
Ve = 15V, V| = 16V Both Drivers 7.5 mA
tpat Propagation to ‘1" Vee = 5.0V, T =25°C, C_ =15pF, R, =500, V, =10V, 200 ns
(Figure 5)
todo Propagation to 0" Vee = 5.0V, Ta =25°C, C_ = 15pF, R =508, V =10V, 150 ns
(Figure 5)
DS1632/D$3632
lcc(oy  Supply Currents . Vee =5V, V )y =5V 8 mA
Fi Output L
(Figure 4) Ve =15V, Vig = 15V | PutEow 8 A
1 i Vee =5V . 25 mA
cc(1) VN =0V, (Figure 4) Voo =15V Output High 5 A
toat Propagation to ‘1" Vee = 5.0V, Tp =25°C, C_ =15pF, R =50Q, V =10V, 150 ns
(Figure 5) .
tpdo Propagation to “0” Vee =5.0V, Ta = 25°C, C_ =15pF, R_ =509, V,_ =10V, 150 ns
(Figure 5}
DS1633/DS3633
lccio)  Supply Currents _ . Vge =5V 75 mA
Vin =0V, (Figure 4) Ve =15V Output Low % —
lcem . Vee =5V, Vi =5V i 2 mA
Fi 4 Output High
(Figure 4) Vee =16V, Vyy =16V | Pt Hie 72 mA
toa1  Propagation to 1" Vee = 5.0V, T =25°C, C, = 16pF, R =508, V=10V, 200 ns
(Figure 5)
teao  Propagation to 0" Vee = 5.0V, T, =25°C, C, = 15 pF, R, =508, V_ =10V, 150 ns
(Figure 5)




O
electrical characteristics (con’t) g
PARAMETER l CONDITIONS I MIN | TYP T MAX I units | X
<
DS1634/DS3634 O
| Supply C Vee =5V, Viy = 5V 5 8
cclo) upply Currents 3 cc =5V, VN = 7. mA
Figure 4, Output L
(Figure 4) Vee = 18V, Vyy = 15V | Pt bow 8 mA 8
lecn ) Ve =5V ) 3 mA -
Vin =0V, (F 4 Output High
N (Figure ) =G 78w utput Hig 1 mA g)
toq1  Propagation to 1" Ve = 5.0V, Tp =25°C, C_ =15 pF, R, =508, V,_ = 10V, 150 ns =
(Figure 5) g
toso  Propagation to “0" Vee = 5.0V, Ta =25°C, C_ =15 pF, R, =502, V,_ = 10V, 150 ns
(Figure 5)

Note 1: ‘‘Absolute Maximum Ratings’ are those values beyond which the safety of the device cannot be guaranteed. Except for ‘’Operating
Temperature Range’’ they are not meant to imply that the devices should be operated at these limits. The table of “Electrical Characteristics’’
provides conditions for actual device operation. -

Note 2: Unless otherwise specified min/max limits apply across the —55°C to +125°C temperature range for the DS1631, DS1632, DS1633 and
DS1634 and across the 0°C to +70°C range for the DS3631, DS3632, DS3633 and DS3634. All typical values are for Tp = 25°C.

Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. All
values shown as max or min on absolute value basis.

test circuits

- -~
v SEE O Vou
TEST <\
TABLE lou
j):
INPUT OUTPUT
CIRCUIT UNDER ?';lr:UE:
TEST APPLY MEASURE
LM3611 Vin Vi lom Von
Vie Vee lovu Vou
LM3612 Vi Vin lou Voo
i Vie Vee lon Vou
LM3613 Vin GND | lom Von
Vie ViL lou Voo
LM3614 Vin GND low Vou
Vie Vie lon Von

Note: Each input is tested separately.

FIGURE 1. Vi, VL, VoH. VoL

Vee
I ?
v AB —
4 O]
CIRCUIT |y
UNDER == OPEN
Ba| TEST

_[_ L

Each input is tested separately.

FIGURE 2. 1y




DS1631/DS3631 Series

test circuits (con’t) and switching time waveforms

" Vee

?

Vee SEE AB
NOTES |

n .
- BA

Vi L e S ———

CIRCUIT
UNDER
TEST

= OPEN

Note A: Each input is tested separately.

Note B: When testing DS1633 and DS1634 input not under test is grounded. For all

other circuits it is at Vec.

FIGURE 3.1

OPEN

",.mf — _|X.'

e B

Both gates are tested simultaneously.

/'FIGURE 4. Igc

INPUT 5.0V 10V
I | <
@ R, =50
Ds1631 b
DS1632 Vee =5V
| I O ouTPUT
PULSE
GENERATOR A
CIRCUIT
(NOTE 1) Hriseh
TEST
e ¢, =15 pF
- ZT (NOTE 2)
GND
1633
DS1634
= 3
o = -
| —<50m b—<10ms
5.0V T———_—_
90% 90%
INPUT .
DS1631 15V
051633 \
0%
o R10%
0.5us
~—| r-‘— <60ns <10ns
sV 0% 0%
INPUT
DS1632 1.5V 1.5V
DS1634
ov 1% 10%
f— tog0 [ toa1
Vo =y Con
ouTPUT 50% 50%
L 10% pars
Vor
t Y

Note 1: The pulse generator has the following characteristics: PRR = 500 kHz, Zoyt ~ 509.
Note 2: €y includes probe and jig capacitance.

FiGURE 5. Switching Times.




- connection diagrams, truth tables and ordering information

DS1631
Metal Can Package

GND
TOP VIEW

{Pin 4 is electrically connected to the case.)

Order Number DS1631H/DS3631H

Dual-In-Line Package

Vee B2 A2 X2
Ia 7 le 5
=

) ;.;

-

1 2 Is 4
At 81 X1 GND
TOP VIEW

Order Number 3631N

Dual-In-Line Package

Vee B2 NG N

ne
I 14 13 12 In Iw 9

DS1632
Metal Can Package

GND
TOP VIEW

(Pin 4 is electrically connected to the case.)

Order Number DS1632H/DS3632H

Dual-In-Line Package

Vee B2 A2 X2
] 7 |6 5
- I .
Ti 2 |3 4
Al 81 X1 GND
TOP VIEW
Order Number DS3632N

Dual-In-Line Package

Vee B2 NC NC

Ne
L KE] I12 1 |1u L] 8

A2 X2

) ‘%

1 Iz 3 4 5 6

Al 81 NE NC Ne X1
TOP VIEW
Order Number DS1631J/DS3631J

Positive logic: AB=X

A ‘B OUTPUT X
0 0 0
1 0 0
0 1 0
1 1 1

o

1 Iz : Iz ]4 '5 6 7
Al Bl NC Ne NC X1 GND
TOP VIEW

Order Number DS1632J/DS3632J

Positive logic: AB=X
B OUTPUT X

- o = o>

0
0
1
1

O = = e

S LE9ESA/LEISA .
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DS1631/DS3631 Series

connection diagrams, truth tables and ordering information

DS1633
Metal Can Package

DS1634
Metal Can Package

GND
TOP VIEW

(Pin 4 is electrically connected to the case.)

Order Number DS1633H/DS3633H

Dual-In-Line Package

Vee B2 A2 X2
8 7 Is 5
- .
’ |1 2 !3 4
Al 81 X1 GND

TOP VIEW
Order Number DS3633N

Duai-In-Line Package

Vee B2 ne NC nNe A2 X2

14 13 l1z ln Im 9

GND
TOP VIEW

(Pin 4 is electrically connected to the case.)

Order Number DS1634H/DS3634H

Dual-In-Line Package
Veo B2 A2 X2

Al B1 X1 GND

TOP VIEW
Order Number DS3634N

Dual-In-Line Package

B2 NC NC NC A2

13 IiZ l“ im

-0—

o
i

*

1 l 2 I 3 Ia | 5 6
A1 B1 " NC Ne
TOP VIEW

Order Number DS1633J/DS3633J

Positive logic: A+B=X

A B OUTPUT X
0 0 0

1 0 1

0 1 1

1 1 1

NC X1 GND *

lz |3 l4 Is 6

B1 NC NC NC X1

TOP VIEW
Order Number DS1634J/DS3634J

Positive logic: A+B=X
B OUTPUT X
1

-0 = o|»
- = 0o ©

0
0
0
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DS1686/DS3686 positive voltage relay driver

general description

The DS1686/DS3686 is a high voltage/current positive
voltage relay driver having many features not available
in present relay drivers.

PNP inputs provide both TTL/DTL compatibility and
high input impedance for low input loading.

Output leakage is specified over temperature at an out-
put voltage of 54V. Minimum output breakdown (ac/
latch breakdown) is specified over temperature at 5 mA.
This clearly defines the actual breakdown of the device
since the circuit has incorporated in it an internal
reference which does not allow output breakdown
latching found in existing relay drivers. Additionally,
this internal reference circuit feature will eliminate the
need in most cases of an external clamping (inductive
transient voltage protection) diode. When the output is
turned “OFF’"" by input logic conditions the resulting
inductive voltage transient seen at the output is detected
by an internal zener reference. The reference then
momentarily activates the output transistor long enough
so that the relay energy is discharged. This feature
eliminates the need of externalcircuit protection com-
ponents and insures output transistor protection.

The outputs are Darlington connected transistors, which
allow high current operation at low internal Vc¢

current levels—base drive for the output transistor is
obtained from the load in proportion to the required
loading conditions. Typical Ve power with both
outputs ON is 90 mW.

The circuit also features output transistor protection if
the Ve supply is lost by forcing the output into the
high impedance OFF state with the same breakdown
levels as when Ve was applied.

features

TTL/DTL/CMOS compatible inputs

High impedance inputs (PNP’s)

High output voltage breakdown (65V typ)

High output current capability (300 mA max)

Internal protection circuit eliminates need for output

protection diode in most applications

Output breakdown protection if Ve supply is lost

® Low Ve power dissipation (90 mW (typ) both
outputs “ON"’)

® Voltage and current levels compatible for use in

telephone relay applications

connection diagrams
Metal Can Package

Dual-In-Line Package

Dual-In-Line Package

Veo B2 A2 Voo B2 Ne Ne Ne A X2

|s |7 Iﬁ lm 13 ||z In lw 9 8

1 2 3 1 2 3 [ 5 O 7

TOP VIEW ], 81 X1 A B ulc ulc ulr, X1 GND

Pindisin eleo‘mcll contact with the case TOP VIEW

Order Number DS1686H or DS3686H

schematic diagram

—O Ve

AAA

, p—O 0UTPUT
INPUT A O—{—
INPUT B O— —(

[ ZENER
EQUIVALENT

O GND

Order Number DS3686N

TOP VIEW
Order Number DS1686J or DS3686J

truth table

Positive logic: AB = X
B OUTPUT X

-~ o =0 |>
- - O O
= NN

Logic ‘0’ output “ON"’
Logic 1" output “OFF""

989€s0/9891SA




DS1686/DS3686

absolute maximum ratings (Note 1)

operating conditions

MIN |

Temperature Range’’

ac test circuit and switching time waveforms

Vee =5V Vg = +10V ' v
. ) T INPUT
PULSE | R, =50
GENERAT!
(NOTE 1) CIRCUIT
UNDER
v TEST
3.0 O—— Co=15pF Vou

11

Note 1: The pulse generator has the following characteristics:
PRR =1 MHz, 50% duty cycle, Zoyr = 5082, t, =t; < 10 ns.

Note 2: C includes prohe and jig capacitance.

(NOTE 2)

OUTPUT

50%

MAX  UNITS
Supply Voltage v Supply Voitage, Vo
Input Voltage 18V DS1686 45 55 v
Output Voltage 56V DS3686 i 4.75 5.25 \%
o o .
Storagre Temperature Range —65°C to +150°C e Temperatdre, Ta
Lead Temperature (Soldering, 10 seconds) 300°C DS1686 _55 ”25 °c
DS3686 0 © 470 ¢ °c
electrical characteristics (Notes2and 3)
PARAMETER CONDITIONS ‘MIN TYP MAX UNITS
Vin Logical “1” Input Voltage 20 \%
I Logical 1" Input Current Vee = Max, Vi = 5.5V ‘ 1 A
Ve Logical “0" Input Voltage . 0.8 \%
he Logical “0” Input Current Vee = Max, Vg =04V ~150 - BA
Veo Input Clamp Voltage Vee =5V, leLamp = =12 mA, T, = 25°C -1.0
Vou Output Breakdown Vee =Max, Vi =0V, loyt =5 mA 65
lon Output Leakage Vee = Max, Viy =0V, Vour =54V 2 CMA
VoL Output “ON" Voltage - louT = 100 MA 0.9 \%
Vee =Min, Vin =2V 1 o mA 1 %
leon Supply Current (Both Drivers) Vee = Max, Viy =0V, Outputs Open 2.0 mA
lecio) Supply Current (Both Drivers) Ve = Max, Vg =3V, Outputs Open 18.0 ) mA
tpdo Propagation Delay to a Logical “0” "1 'C_ =15pF, V_ = 10V, R, = 508, 100 ns
(Output Turn “ON") Ta= 25 C, Vee =5.0v -
togt Propagation Delay to a Logicél 1 C_ = 15pF, V| =10V, R_ =509, 500 ns
" (Output Turn “OFF") A =25°C, Ve = 5.0V
Note 1: “Absolute Maximum Ratings’ are those values beyond which the safety of the device cannot be guaranteed. Except for "“Operating

they are not meant to imply that the devices should be operated at these limits. The table of “Electrical Characteristics’’
provndes conditions for actual device operation.
Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C temperature range for the DS1686 and across the 0°C to
+70°C range for the DS3686. All typicals are given for Voc = 5.0V and Tp = 25°C.
Note 3: All currents into device pins shown as positive, out of device pms as negative, all voltages referenced to ground upnless otherwise noted. All
values shown as max or min on absolute value basis.

1-14
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DS1687/DS3687 negative voltage relay driver

general description

The DS1687/DS3687 is a high voltage/current negative
voltage relay driver having many features not available
in present relay drivers.

PNP inputs provide both TTL/DTL compatibility and
high input impedance for low input loading.

Output leakage is specified over temperature at an out-
put voltage of —54V. Minimum output breakdown (ac/
latch breakdown) is specified over temperature at =56 mA.
This clearly defines the actual breakdown of the device
since the circuit has incorporated in it an internal
reference  which does not allow output breakdown
latching found in existing relay drivers. Additionally,
this internal reference circuit feature will eliminate the
need in most cases of an external clamping (inductive
transient voltage protection) diode. When the output is
turned ““OFF" by input logic conditions the resulting
inductive voltage transient seen at the output is detected
by an internal zener reference. The reference then
momentarily activates the output transistor long enough

so that the relay energy is discharged. This feature

eliminates the need of external circuit protection com-
ponents and insures output transistor protection.

The outputs are Darlington connected transistors, which

Peripheral/Power Drivers

allow high current operation at low internal V¢¢
current levels—base drive for the output transistor is
obtained from the load in proportion to the required
loading conditions. Typical Ve power with both
outputs ON is 90 mW.

The circuit also features output transistor protection if
the V¢ supply is lost by forcing the output into the
high impedance OFF state with the same breakdown
levels as when V¢ was applied.

features

® TTL/DTL/CMOS compatible inputs

= High impedance inputs (PNP’s)

= High output voltage breakdown (—65V typ)

® High output current capability (300 mA max)

® Internal protection circuit eliminates need for output

protection diode in most applications

Output breakdown protection if Ve supply is lost

® Low Ve power dissipation (90 mW (typ) both
outputs ““ON")

® Voltage and current levels compatible for use in
telephone relay applications

connection diagrams

Metal Can Package
Vee B2 A2

R E

Dual-In-Line Package

X2
5

Dual-In-Line Package

Vee 82 NC NC A2 X2

"ﬁn 9 Iu

lu 13 IlZ l"

GND
TOP VIEW

T T

o ) Al Bt X1 GND A [ NC NC Ne X1
Pin 4 s in electrical contact with the case . TOP VIEW TOP VIEW
Order Number DS1687H Order Number DS3687N Order Number DS1687J
or DS3687H or D$36874
schematic diagram truth table
9 O Veo
4
] Positive logic: AB = X
A B OUTPUT X
INPUT A o—l:—
0 0 1
INPUT B o———-ﬁ 1 0 1
0 1 1
1 1 0

—O GND
)
ZENER
“EHUI;J
———J-—O QuTPUT

2 3 4 5 Is 1

Logic 0" output “ON"
Logic ‘1" output “OFF"*

£89€SA/L89lSA




DS1687/DS3687

-absolute maximum ratings (Note 1)

operating conditions

MiN

MAX

Supply Voltage v ~UNITS
Input Voltage 15V Su .
pply Voltage, V .
Output Voltage : -56V DS1687 ce 4. 5 . 55 v
Storage Temperature Range —65°C to +150°C DS3687 4.75 : 5.25 v
Lead Temperature (Soldering, 10 seconds) . 300°C - . . ‘
: i ’ Temperature, T
DS1687 -55 +125 °c
DS3687 0 +70 °C
electrical characteristics (Notes2and3)
PARAMET;R CONDITIONS - MIN TYP MAX UNITS
Vin Logical /1" Input Voltage 20 \%
lin Logical 1" Input Currént Ve = Max, V) =5.5V ) 1.0 UA
Vo Logical "0 Input Voltage ' 0.8 \
L Logical 0" Input Current Vee = Max, V) =0.4V -150 A
Vep Input Clamp Voltage Vee =5V, lciamp ==12mA, T, =25°C -1.0 \
Von Output Breakdown Vee = Max, Vi =0V, lgyr =—5mA —65
lon © Output Leakage Vee =Max, Viy =0V, Vgyt =54V -2 HA
Y Output “ON" Volt ' ' louT = =100 mA -0.9 v
oL utpu oltage Vee =Min, V| =2V ouT m .
louT =—300 mA -1.1 v
lec Supply Current (Both Drivers) Vee =vMéx, Vin = 0V, Outputs Open 20 mA
lecio) Supply Current (Both Drivers) Vee = Max, Viy =3V, Outputs Open 18.0 mA
tod(ON) Propagation Delay to a Logical ‘0" C, =15pF,V_=-10V, R, =50, 100 ns
(Output Turn “ON"") A= 25°C, Ve = 5.0V
toaorr)  Propagation Delay to a Logical “1” C_ = 15pF, vV, =—10V, R, =508, 500 ns
(Output Turn “OFF") Ta = 25°C, Ve = 5.0V
Note 1: “Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be guaranteed. Ex}:ept for ""Operating

Temperature Range’’ they are not meant to imply that the devices should be operated at these limits. The table of “‘Electrical Characteristics’

provides conditions for actual device operation..

Note 2: Unless otherwise specified min/max limits apply across the -55°C to +125°C 'temperature range for the DS1687 and across the 0°C to
+70°C range for the DS3687. All typicals are given for Voc = 5.0V and Tp = 26°C.
Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. All
values shown as max or min on absolute value basis.

Vee = 5V
PULSE | T
GENERATO
(NOTE 1) . CIRCUIT
UNDER
TEST
3.0V Ol

ac test circuit and switching time waveforms

1.5V

—’pr\mm}-—‘ ) ‘*l tha(OFF)

Note 1: The pulse generator has the lﬁlluwing characteristics:
PRR = 1 MHz, 50% duty cycle, Zoyr = 502, t, = t; <10 ns.

Note 2: Cy_ includes probe and jig capacitance.

Vv, =-10v v
ot
INPUT
Ry =50 o
Von
" C, = 15pF
| (NOTE 2)
- ‘ ouTPUT
Vorr

50%
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NATIONAL
DS55450/DS75450 series dual peripheral drivers

general description
The DS55450/DS75450 series of dual peripheral drivers AND, NAND, OR and NOR drivers, respectively, (posi-

are a family of versatile devices designed for use in tive_logic) with the output of the logic gates internally
systems that use TTL or DTL logic. Typical applications connected to the bases of the NPN output transistors.
include high speed logic buffers, power drivers, relay

drivers, lamp drivers, MOS drivers, bus drivers and features

memory drivers.
300 mA output current capability

=
The DS55450/DS75450 series are unique general purpose L] High voltage outputs
devices each featuring two standard Series 54/74 TTL ® No odtput latch-up at 20V
gates and two uncommitted, high current, high voltage ® High speed switching
NPN transistors. These devices offer the system designer -

=

| ]

]

ey L o Lo hoi f logic f i
the flexibility of tailoring the circuit to the application. Choice of logic function

TTL or DTL compatible diode-clamped inputs
Standard supply voltages
Replaces T1 “A’" and "“B" series

The DS55451/DS75451, DSb5452/DS75452, DS55453/
DS75453 and DS55454/DS75454 are dual peripheral

connection diagrams (Dual-In-Line and Metal Can Packages)

Vee A2 vz 82 c2 E2 suB
||4 In 12 1 ||n &l 8
|1 lz 3 4 5 G l7
5 At Vi 81 1 £l GND

TOP VIEW
Order Number

DS554504, DS754504, or DS75450N

Vee B2 Az v2 . Vee 82 A2 v2 Vee B2 A2 vz Vee 82 A2 vz
]x J7 5 5 Ix Ir [ 5 |x |1 ] 5 In I'I 5 5
1 — 1 — T
D ; D
1 2 3 4 1 2 3 4 1 2 3 4 u 2 3 4

Al BI1 YII GND A'l BII V|| GND Al B|1 ]1 GND Al Bll VI| GND

TOP VIEW TOP VIEW TOP VIEW TOP VIEW
Order Number DS75451N Order Nuniber DS75452N Order Number DS75453N Order Number DS75454N

GND GND GND GND

TOP VIEW . TOP VIEW TOP VIEW TOP VIEW
Pin 4 is in electrical contact with the case. Pin 4 1s in electrical confact with the case. Pin 4 15 m electrical contact with the case. Pin 4 15 1n electrical contact with the case.
Order Number Order Number Order Number Order Number

DS55451H or DS75451H DS55452H or DS75452H DS55453H or DS75453H DS55454H or DS75454H
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DS55450/DS75450 Series

absolute maximum ratings (Note 1)

operating conditions (Note7) -

Supply Voltage, (V) (Note 2) 7.0V MIN - MAX , UNITS
Input Voltage 5.5V . B
Inter-emitter Voltage (Note 3) 5.5V Supply Voltage (Vcc) :
Vc-to-Substrate Voltage DS5545X 45 55 v
D556450/DS75450 35V DS7545X 475 - 5.25 v
Collector-to-Substrate Voltage Temperature, (Tp) ’
DS55450/DS75450 35v * DS5545X -55 +126 °c
Collector-Base Voltage DS7545X 0 +70 . °c
DS55450/DS75450 35V
Collector-Emitter Voltage (Note 4)
DS55450/DS75450 30v
Emitter-Base Voltage
DS55450/DS75450 5.0V
Output Voltage (Note 5) ;
i DS55451/DS75451, DS55452/DS75452, 30v
DS55453/DS75453, DS55454/DS75454
Collector Current (Note 6)
DS55450/DS75450 300 mA
Output Current (Note 6) ‘
DS55451/DS75451, DS55452/DS75452, 300 mA
DS55453/DS75453, DS55454/DS75454
Continuous Total Dissipation ) 800 mW
Storage Temperature Range —65°C to +150°C
Lead Temperature (Soldering, 10 seconds) 260°C
dc electrical characteristics Ds55450/D$75450 (Notes 8 and 9)
PARAMETER l CONDITIONS I MIN [ TYP rMAX ' I UNITS
TTL GATES )
Vin High Level Input Voltagé (Figure 1) 2 \Z
Vi Low Level Input Voltage (Figure 2) 0.8 \2
Vv, Input Clamp Voltage Ve =Min, |y =-12mA, (Figure3) -1.5 v
Vou High Level Output Voltage Vee = Min, V=08V, lgy =—400uA, (Figure 2} 24 33 v
VoL Low Level Output Voltage V‘cc =Min, Vi =2V, lg_ =16 mA DS55450 0.22 0.5 \2
(Figure 1) DS75450 0.22 0.4 v
i Input Current at Maximum Input Vee = Max, V=55V, (Figure4) Input A 1 mA
Voltage . Input G 2 mA
Iy High Level Input Current Vee = Max, V| =24V, (Figure 4) Input A 40 MA
| Input G- 80 HA
e Low Level Input Current Vee = Max, 'V, = 0.4V, (Figure 3) fnput A -1.6 mA
Input G -3.2 mA
los Short Circuit Output Current Vee = Max, (Figure 5), (Note 10) -18 —55 mA
lecH Supply Current Ve = Max, V=0V, Outputs High, (Figure 6) 2 4 mA
leeL Supply Current Ve =Max, V| =5V, Outputs Low, {‘Figure 6) 6 11 mA
OUTPUT TRANSISTORS ) ‘
V(gryceo Collector-Base Breakdown Voltage Ic = 100uA, lg =0 35 v
Visricer Collector-Emitter Breakdown Ic = 100uA, Rgg = 5000 30 \%
Voltage . .
V(grjeso Emitter-Base Breakdown Voltage lg = 100uA, Ic =0 5 A\
hee Static Forward Current Transfer ° lc =100 mA 25 \4
=425°C
Ratio DS65450. Ty = +25 Ic = 300 mA 30 v
lc =100 1 A
) DS56450, T, = ~55°C |—€ = 100 MA 9
Ic = 300 mA 15 Y
Vee =3V, (Note 11)
. DS75450, T, = +25°C €= 100MA 2 M
A Ic = 300 mA 30 Vv
o lc =100 mA 20 \4
DS75450, T, =0
s azoc Ic = 300 mA 25 v
Vge Base-Emitter Voltage lg = 10mA, Ic =100 mA, 0.85 1.2 ‘v
DS55450
(Note 11) Ig = 30 mA, I¢ = 300 mA 1.05 1.4 v
ote . =
5575450 Ig = 10mA, Ic = 100 mA 0.85 1 v
) Is = 30 mA, Ig = 300 mA 7.05 1.2 v
Vceisat) Collector-Emitter Saturation DSE5450 g = 10mA, Ic = 100 mA 0.25 0.5 \2
Voltage (Note 11) I =30mA, Ic =300 mA . 0.5 0.8 \
, 575450 15 = 10 mA, I = 100 mA 025 | 0.4 v
1g = 30 mA, Ic = 300 mA 0.5 0.7 v




O
dc electrical characteristics (con’t) i
a
D855451/DS75451, DS55452/DS75452, DS55453/DS75453, DS55454/DS75454 (Notes 8 and 9) Y
. ()]
PARAMETER CONDITIONS MIN TYP | MAX | UNITS g
Vi High-Level Input Voltage 2 v O
(Figure 7) »n
ViL Low-Level Input Voltage 0.8 \% ~J
vV, Input Clamp Voltage Vce = Min, || =-12mA -1.5 \ g
VoL Low-Level Output Voltage DS55451, DS55453 0.26 0.5 \ g
Ve - o8y lou =100 mA TRs78261, DS75453 0.25 | 04 v .
e I - 300ma |DS55451, DS55453 05 | 08 v ]
= m
Vee = Min, o DS75451, DS75453 05 | 07 v g.
(Figure 7) DS55452, DS55454 025 | 05 \
loL = 100 mA
Vo =2y oL ™" [ Ds75452, DS75454 0.25 | 0.4 Vv &
" L _300ma | DS55452, DS55454 05 | 08 v
o- ™ I Ds75452, DS75454 05 | 07 v
lon High-Level Output Current Vi =2V DS55451, DS55453 300 MA
Vee =Min | o DS75451, DS75453 100 HA
(Figure7) | “°F " V. =08y DS55452, DS55454 300 | wA
Lo DS75452, DS75454 100 7y
Iy Input Current at Maximum Input Voltage Vee =Max, V,=5.5V, (Figure 9) 1 mA
hn High-Level Input Current Vee =Max, V, =24V, (Figure 9) 40 HA
L Low-Level Input Current Vee =Max, V, =04V, (Figure 8) -1 -16 mA
leccu  Supply Current, Outputs High V, =5V DS55451/DS75451 7 1 mA
. Vee =Max, | V, =0V DS55452/DS75452 1 14 mA
(Figure 10) | V, =5V DS56453/DS75453 8 1" mA
V=0V DS55454/DS75454 13 17 mA
lecL Supply Current, Outputs Low V, =0V DS55451/DS75451 52 . 65 mA
Vee =Max,| V, =5V DS55452/DS75452 56 Al mA
(Figure 10) | V, =0V DS55453/DS75453 54 68 mA
V, =5V DS55454/DS75454 61 79 mA
ac switching characteristics
DS55450/DS75450 (Ve =5V, Ta = 25°C)
PARAMETER CONDITIONS MIN TYP MAX | UNITS
teLn Propagation Delay Time, R =400%2, TTL Gates, (Figure 12) 12 22 ns
Low-To-High Level Output C_=15pF R =502, Ic =200 mA, Gates and Transistors. 2 20 ns
Combined, (Figure 14)
tpHL Propagation Delay Time, R =400%, TTL Gates, (Figure 12) 8 15 ns
High-To-Low Level Output C_=15pF R_ =50%, Ic =200 mA, Gates and Transistors 20 20 ns
Combined, (Figure 14)
trin Transition Time, Low-To-High C_ =15pF, R_ =50%, Ic = 200 mA, Gates and Transistors Combined, 7 12 ns
Level OQutput (Figure 14) .
tTHL Transition Time, High-To-Low C_ =15pF, Ry =508, Ic =200 mA, Gates and Transistors Combined, 9 15 ns
Level Output (Figure 14)
Vou High-Level Output Voltage After Vg =20V, Ic ~300mA, Rge = 50082, (Figure 15}
L Vs—6.5 mv
Switching
o Delay Time Ic =200 mA, lg() =20 mA, lg =-40mA, Vggorr) =1V, 8 15 ns
C_ = 15pF, R_ =508, (Figure 13), (Note 12)
tg Rise Time Ic =200 mA, lg(y) =20 mA, lg =—40mA, Vggorr) =1V, 12 20 ns
C_ = 15pF, R, =508, (Figure 13), (Note 12) .
ts Storage Time Ic =200 mA, lg) =20 mA, Ig =—80mA, Vgeorr) =1V, ;- 15 ns
C_=15pF, R = 5092, (Figure 13), (Note 12)
te Fall Time . 1c =200 mA, lg(r) =20 mA, Ig =—40 mA, Vgeorr) =1V, 6 15 ns
C_ =15pF, R_ =50%, (Figure 13), (Note 12)
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DS55450/DS75450 Series

ac switching characteristics (con‘t)
DS55451/DS75451, DS55452/DS75452, DS55453/DS75453, DS55454/DS75454 (Ve =5V, T = 25"@)

PARAMETER i CONDITIONS MIN TYP MAX UNITS
teLH Propagation Delay Time, Low-To-High ‘| DS55451/DS75451 18 25 ns
Level Output C. =15pF, R, =508, DS55452/DS75452 26 35 ns
lo 200 mA, (Figure 14) DS55453/DS75453 "18 25 ns .
DS55454/DS75454 27 35 ns
tpHL Propagation Delay Time, High-To-Low DS55451/DS75451 18 25 ns
Level Output C_ =15pF, R, =509, DS55452/DS75452 24 35 ns
lo & 200 mA, (Figure 14) DS55453/DS75453 16 25 ns
DS55454/DS75454 24 35 ns
trim Transition Time, Low-To-High Level C_ =15pF, R_ =50, lo =~ 200 mA, (Figure 14) 5 8 ns
Output )
trHL Transition Time, High-To-Low Level C_ = 15pF, R =501, Ig = 200 mA, (Figure 14) 7 12 ns
" Output
Von High-Level Output Voltage After Vg =20V, lo =300 mA, (Figure 15) | Vs6.5 : mV
Switching .

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except for “‘Operating
Temperature Range’’ they are not meant to imply that the devices should be operated at these limits. The table of “‘Eiectrical Characteristics’
provides conditions for actual device operation.

" Note 2: Voltage values are with respect to network ground terminal unless otherwise specified.
Note 3: The voltage between two emitters of a multiple-emitter transistor.
Note 4: Value applies when the base-emitter resistance (Rgg) is equal to or less than 5002.
Note 5: The maximum voltage which should be applied to any output when it is in the “OFF" state.

Note 6: Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a short time
interval must fall within the continuous dissipation rating.

Note 7: For the DS55450/DS75450 only, the substrate (pin 8) must always be at the most-negative device voltage for proper operation.
" Note 8: Unless otherwise specified min/max limits apply across the —55°C to +125°C temperature range for the DS55450 series and across the

0°C to +70°C range for the DS75450 series. All typicals are given for Vog = +5V and Tp = 25°C.

Note 9:. All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to' ground unless otherwise noted. All

values shown as max or min on absolute value basis.

Note 10: Only one output at a time should be shorted.

Note 11: These parameters must be measured using pulse techniques. tyy = 300us, duty cycle < 2%.

Note 12: Applies to output transistors only. .

schematic diagrams

DS55451/DS75451
r c 9 O Ve
DS55450/DS75450
16k 2130
O Vee
%
'
AO—q
8 O—rl
Et 4: 500
¢ GND
Resistor values shown are nominal
DS55452/DS75452
sus _ ov,
6O ad
% 16k 130
€2
B2
E2
q —-o0VY2 v
A20- ’
f ¥ " ' »
. e . 3 OGND
Resistar values shown are nominal. &——OGND

Resistor values shown are nominal.
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schematic diagrams (con’t)

DS55453/DS75453 DS55454/DS75454
’ O Vee ’ — ' »r—¢ O Ve
< <
a :: 1.6k :: ak 130 a
AO—4

8O

voms :;J*al

B O »>

i 1 K
< >
f ;: g 500
—O GND €9—-O GND
Resistor values shown are nominal. Resistor values shown are nominal.
truth tables (H = high level, L = low level)
DS55451/DS75451 DS55452/DS75452
A B Y A B Y
L L L (ON State) L L H (OFF State)
L H L (ON State) L H H (OFF State)
H L L (ON State) H L H (OFF State)
H H H (OFF State) H H L (ON State)
DS55453/DS75453 , DS55454/DS75454
A B Y A B Y
L L L (ON State) L L H (OFF State)
L H H (OFF State) L H L (ON State)
H L H (OFF State) H L L (ON State)
H H H (OFF State) H H L (ON State)
dc test circuits
Vee 45V Vee
he
Vin VY O ] OPEN
% T sus GND
i l'l |
Both inputs are tested simultaneously. - Each input is tested separately. :TL_ Each input is tested separately.
FIGURE 1. ViH. VoL _ FIGURE 2. V), VoH FIGURE 3. V|, |
Vee
sus[ Jono . ll‘”
Each input 1s tested separately. Each gate is tested separately. Both gates are tested simultaneously
FIGURE 4. I}, 1y . FIGURE 5. Igg i FIGURE 6. IccH, IccL

S 06YSLSA/0SvSSSA

sauo




DS55450/DS75450 Series

dc test

45V

circuits (con’t)

D875454, input not under test is grounded.
For all other circuits it is at 4.5V.

OPEN

Both gates are tested simultaneously.

INPUT 24v

PULSE
GENERATOR
(NOTE 1)

ULSE
GENERATOR
(NOTE 1)

Vee

FIGURE 10. IgcH. lccL for AND, NAND Circuits

ouTPUT 5V

Ry =400
*All diodes are 1N3064

€, =15pF

D
T NOTE2)

QUTPUT

C, =5 pF

I (NOTE 2)

Each input is tested separately,

INPUT OUTPUT
Vee CIRCUIT UNDER ?J:::
TEST “| APPLY | MEASURE
Vo DSB4451 | Vi Vi Vo lon
cIRCuIT SEE
TEST UNDER joe]  TEST . Vie Vee lou Vou
T 8l T TE] TN DS54452 | Vi Vi ToL Vou
Vi Vee Von lon
v,
j_‘ = DS54453 Viu Gnd Vou [
L LI Vi Vie lou VoL
DS54454 | Vi Gnd lou Vo
Viu Vie Vo lon
FIGURE 7. Vi, ViL, 10H. VoL
Vee
g Ve
SEE ABT I lin ?
“°“.‘] 1 e vo——=3
N — cIRCUIT
v o—— }H,_A- TEST o ";‘Esfrﬂ -v—onpsu ’
Note A: Each input is tested separately. I J_
Note B: When testing DSS5453/0576453, DS55454/ = =

FIGURE 8. I}, hy

OPEN

Both gates are tested simultaneously.

FIGURE 11. IgcH, lccL for OR, NOR Circuits

ac test circuits and switching time waveforms

FIGURE 12. Propagation Delay Times, Each Gate (DS55450/DS75450 Only)

<5ns o——-T— <10ns
: v
90% 90%
INPUT 15V 15V
%
10% 10 ! o
 5u t i one
- Vou
] T
ouTPUT 15v 15V
- Vou
Note 1: The pulse generator has the following characteristics: PRR = 1 MHz, Zoyr ~ 5092,
Note2: Cq_ include probe and jig capacitance.
v

INPUT 1.5!
10%
<5m
o
e

10%
ouTPUT
90%

L

90%

Note 1: The pulse generator has the following characteristics: duty cycle < 1%, Zour ~ 5002

Note 2: €y includes probe and jig capacitance.

FIGURE 13. Switching Times, Each Transistor (DS55450/DS75450 Only)
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ac test circuits and switching time waveforms (con’t)

S 06¥S.SA/0S5vSSSA

INPUT 24v 10v <80ns <10ns
[¢]
[0V
WPUT 90% / 90%
>
DS55450
Sre-s0 Deeeasr 8V 1.5V
ossaaso 1 < DS55453
DS54451 10% 10%
DS54452 1057 o
— < ouTPUT 0.5
PULSE
 GenERATOR |4 CIREUIT $50m stom
(NOTE 1) e o o 30v
r— (NOTE 3) INPUT (1]
T (E':;T‘ESzl;F DS55452 1.5V 1.5V =,
055454
Mossaass 1 | ono |sus 10% 10% 8
DS55454 v
| - tpne f—tpLp
= X = = .
04v 90% Lon o
Note 1: The pulse generator has the following characteristics: ouTPUT 50% 50%
PRR = 1.0 MHz, Zoyy ~ 5002.
Note 2: C,_includes probe and jig capacitance. 10% H10% v
Note 3: When testing DS55450/DS75450, connect o
output Y to transistor base and ground the substrate terminal. truu trn
~
FIGURE 14. Switching Times of Complete Drivers
Vs =20V <5 l.._.gm..s
v
) INPUT  90% Fovi
DS54450
INPUT 24v 5V ossadst 5V v
(o] Q - - DS54453 I 10% 10% / . o
1N3064 40us .
f—c5ns —| | l—<10ms
v
[ grveryrra | INPUT 90% 90%
DS54450 265 D$54452
DS54451 DS54454 15V 15V
DS§54452
— ouTPUT 10% L2
PULSE
¢ CIRCUIT
- UNDER Vow
(NOTE 1) s
1 wote2 outPUT
T = 15pF
(NOTE 3)
Mossaass | oo sus Vou
D$55454 | Note 1: The pulse generator has the followsng characteristics: PRR = 12.5 kHz, Zgyy = 5090.
Note 2: When testing DS55450/DS75450, connect output ¥ to transistor base with a 5002 resistor from there to ground,
= =+ X X and ground the substrate terminal,
04V = = Note 3: €, includes probe and jig capacitance.

FIGURE 15. Latch-Up Test of Complete Drivers

typical performance characteristics

i o
o N
£
40 — o 100 :
s Vee =5V = | Vee =3V f [
s Vy =08V b3 (NOTE 8) Tl
=] o o« Ta=+170°C
E Tp=25C | P [ n
s \ (FIGURE 2) 2 = Ta =+25°C—
> < // .
et \ & 60 L
2 - ”
e 20 = =0°C|
5 N = 1 Ta
o N = 40 et
g H
Z 1w a ”
z = 20
H \\ H
-2
0 -0 -20 -30 -40 E 10 20 40 70 100 200 400
HIGH-LEVEL OUTPUT CURRENT (mA) A COLLECTOR CURRENT (mA)

FIGURE 16. DS55450/DS75450 TTL Gate "FIGURE 17. DS56450/DS75450 Transistor Static

High-Level Output Voltage vs High-Level
Output Current

Forward Current Transfer Ratio vs Collector
Current
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DS55450/DS75450 Series

typical performance characteristics (con’t)

=
12— g 05
[ 1 1 2 e _ . .
< ic=10 L 3 il /
S 10 }'s Ta =0°C S o5tle
w | (NOTE 8) 1l : H (NOTE 8)
< -470°C 4 =
E 08 —— Ta=+10°C g 04 T (
il £ /
= 06 Ta =+25°C & 03 V,
E & 1 /
Z 04 E 02 2 -
g H] -2 a = +25°C
s 02 £ 01 4
E Ta=0°C
g =R Lt
=1
10 20 40 70100 200 400 8 10 20 40 70 100 200 400
COLLECTOR CURRENT (mA) COLLECTOR CURRENT (mA)
FIGURE 18. DS55450/DS75450 Transistor FIGURE 19. Transistor Collector-Emitter

Base-Emitter Voltage vs Collector Current ion Voltage vs Coll Current

typical applications

A2 O .
+5V +5V O—
Iu 13 12 " 10 9 Ej_. Ild 13 12 1 10
- suB| w W
DS54450 4 Y DS§54450 ouTPUT
GND /|
1 2 3 4 5 6 7 1 2 3 0 5 7
G O—-—J ) -l- INPUT G O = =
Al O] INPUT A O
Y=G+A1-A2+A1-A2
FIGURE 20. Gated Comparator FIGURE 21. 500 mA Sink
5VO-
+V10- - —~O OUT-OF PHASE OUTPUT 4 q 4 q
1 %g skg S 0auF 820G 82K
> < < \ <
> \
IN-PHASE OUTPUT | (0.1F /
: LAY
INPUT Oy
uT 0 OUTPUT 0
45V 2Na058 A -v2
1 13 12 1 10 9 8 L] 3 12 1 10 9 8
, SUB SUB
DS75450 . DS75450
[ '[ .
GND) GND)
1 2 3 4 5 6 7 1 2 3 4 - 5 6 7
STROBE o—J T L . L ) r
This side can perform the same o another funetion. . ouTPUT @

FIGURE 22. Floating Switch FIGURE 23. Square-Wave Generator
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. . . . »
typical applications (con’t) b
2
Wi N [34]
S 3 (=}
> 3
3 3 ~
2N4058 w)
SOURCE
- conTROLCTT gi,
+5v o—p “ a
14 13 1 12 i0 9 T g
U
sue DIODE ARRAY
. A o
T |
— 'Y Y Y Y o
DS75450 | | =.
'yiYyiyYyly!'! o
\ [ERR S D E
SINK SOURCE
GND CURRENT CURRENT
1 7 3 3 5 5 7
STROBE O~ TO MEMORY DRIVE LiNES
SINK M
contRoL O \ —0-v2
24058
L
3
Source and sink contrals are activated by high-fevel inpu valtages (Vi = 2V).
FIGURE 24. Core Memory Driver
+5V O
758 .
(e A 3
. Pl
. —0 OUTPUT A
weuT A 0 —rof
L l” 12 1 10 9 I“ ~10V OR NEGATIVE
SUB r’ SUPPLY OR MOS CIRCUIT
b
D§75450 <
—-K—— <
- GND
7 7 3 7 3 g 7
STROBE
O OUTPUT B
(d AAA
INPUT B O- 14 A =
M759 :
FIGURE 25. Dual TTL-to-MOS Driver
+5V O—
S
2 Q2
11
© OUTPUT A
33k
VY ~10V OR NEGATIVE
INPUTA O M LI (R 2 1 w s g © SUPPLY OF MOS CIRCUIT
SUB
30 pF
| L/A.__...
S
2k g DS75450 S
B pF |:
l l( I GND
INPUT B O AW ! z 3 4 £ £ d .
33
) STROBE O - O OUTPUT B
FIGURE 26. Dual MOS-to-TTL Driver
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DS55450/DS75450 Series

typical applications (con’t)

Vo ~9
2 1k 390
———————— O LINE1
[ 12 1 10 [] 8
SUB
_l:__ TWISTED
DS54450 PAIR
LINE
GND
[ 7 3 4 5 O 7
INPUT - I —
FROM Qi f——0 LINE 2 ~
s Tecmination is made at the receiving end as follows: .
Line 1 is terminated to ground through Zo/2;
Line 2 is terminated to +5V through Zo/2;
where 2 is the line impedance.
FIGURE 27. Balanced Line Driver
R
wo s ‘m,_-l@
]1 1’ [] 5 {
\ 4 3
INPUT A O— __50—(
- o
STROBE O——dg DSE4451 W
INPUT B o—-‘ ——LDD—-K_
1 2 3 q )
S 8 >
*0ptional keep-alive resistors maintain off-state lamp R*
current at ~ 10% to reduce surge current. L
FIGURE 28. Dual Lamp or Relay Driver
5V O
Sk
INPUT O-
8 7 5 5
Lo COMPLEMENTARY QUTPUTS FOR:
DS54451 . GO/NO-GO INDICATORS -
om7a0a \ ) MOS CLOCK DRIVERS -
__LD_{_—“' —OJ  BIPOLAR RELAYS
7 7 3 0

wo I 1 0 I Vo I 'y Ty I
< 8 7 ls 5
10k* 3
INPUT 2390 ) D$54452
b: : . 3
| 2n5aa8 T}————q_‘
30k
-
D
INPUT O— WL 1 J2 3 [
= *The two input resistors must be adjusted for the Iml‘n!‘ MOS input. =
FIGURE 30. TTL or DTL Positive Logic-Level Detector FIGURE 31. MOS Negative Logic-Level Detector
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typical applications (con‘t)

o
S
LSH
oY
8 7 5 f Y=AB:S
NpUTA O— | _50——{

STROBE O—d DS54453

INPUT B O— —P&__{—

S 0S¥S/.SA/0S¥SSSA

saua

FIGURE 32. Logic Signal Comparator

5V O-
2 1k
SIGNALS FROM | O 3
PEAK DETECTORS [ o 8 $————0 OUTPUT
- s 7 6 5

_E>{ aininizininin
B
DS54453 L
1 W
OUTPUT l I I I I l
L

Low output occurs only when inputs
are low simultaneously.

1~ 2* 3 4

*If inputs are unused, they should be connected to +5V through a Tk resistor.

FIGURE 33. In-Phase Detector

5V O——
>
S >
|k=: LLP9
8 7 5 5
INPUT A O— &—K
¥2=V1,8=(A+B) T
Dssaasa hE= At
INPUT B X | Y2=Y1+C=AB+C
INPUT € O— —_!_—D—-C—
T 7 3 0

FIGURE 34. Multifunction Logic-Signal Comparator

5V O

1 ALARM
FROM ALARM | O~ 3 RELAY
T ° .

b 8 7 6 5

3300 3 300

DS54454
1 7 3 0

FROM ALARM | O \
T o * =

- >
390 390

FIGURE 35. Alarm Detector
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DS55460/DS75460 Series

NATIONAL

Peripheral/Power Drivers

DS55460/DS75460 series dual peripheral drivers

general description

The DS55460/DS75460 series of dual peripheral drivers
are functionally interchangeable with DS55450/
DS75450 series peripheral drivers, but are designed for
use in systems that require higher breakdown voltages
than DS55450/DS75450 series can provide at the ex-
pense of slightly slower switching speeds. Typical appli-
cations include power drivers, logic buffers, lamp drivers,
relay drivers, MOS drivers, line drivers and memory
drivers.

The DS55460 and DS75460 are unique general-purpose
devices each featuring two standard 54/74 series TTL
gates and two uncommitted, high current, high voltage,
NPN transistors. These devices offer the system designer
the flexibility of tailoring the circuit to the application.

The DS55461/DS75461, DS55462/DS75462, DS55463/
DS75463 and DS55464/DS75464 are dual peripheral
AND, NAND, OR and NOR drivers, respectively, (posi-
tive logic) with the output of the logic gates internally
connected to the bases of the NPN output transistors.

features

® 300 mA output current capability

® High voltage outputs

& No output latch-up at 30V

® Medium speed switching .

® Circuit flexibility for varied applicaticns and choice
of logic function

® TTL or DTL compatible diode-clamped inputs

® Standard supply voltages

connection diagrams (Dual-In-Line and Metal Can Packages)

Vee A2 v2

14 Iu 12

b b L

il E1 GND

TOP VIEW

Order Number
DS55460J, DS754604, or DS75460N

Vee 82 A v2 Veo B2 A2 v2

2 la 4 1 |z l.v O
1 i [ 1 V1 6N

>—15£ L
?5* :

Ie l7 5 5 In l7 6 5

D Al B
N TOP VIEW
Order Number DS75462N

1
Al B
TOP VIEW .
Order Number DS7546 1N

TOP VIEW
Pin 4 is in electrical contact with the case.
Order Number
DS55462H or DS75462H

Pin & is in electrical contact with the case.

Order Number
DS55461H or DS75461H

Vee B2 Az vz Vee B2 Az v2
Ia l1 6 5 . 8 7 6 5

1 Iz I] g 1 |2 ls g
A1 81 Yio 6N A1 81 Yi GND

TOP VIEW
Order Number DS75464N

© TOPVIEW

Vec

GND
TOP VIEW
Pin 415 1n electrical contact with the case.
Order Number
DS55464H or DS75464H

TOP VIEW
Pin 4 1s in electrical contact with the case.
Order Number
DS55463H or DS75463H




O
absolute maximum ratings (Note 1) operating conditions (Note7) &
MIN  MAX  UNITS g
Supply Voltage (Note 2) A% Supply Voltage (Vgc)- »
Input Voltage 5.5V DS5546X 4.5 55 Y o
Inter-emitter Voltage (Note 3) 5.5V DS7546X 4,75 5.25 v B
Y Gssio0lossa60. aov Temperature (T) @
. DS5546X -55 +125 °c ~
Collector-to-Substrate Voltage o [¢,]
DS7546X 0 +70 C
DS55460/DS75460 40V L
Collector-Base Voltage »
DS55460/DS75460 40V o
Collector-Emitter Voltage [7,)
,DS55460/DS75460 (Note 4) 40v 2
DS55460/DS75460 (Note 5) 25V .
Emitter-Base Voltage g
DS55460/DS75460 5V
Output Voltage (Note 6)
DS55461/DS75461, DS55462/DS75462, 35V
DS55463/DS75463, DS55464/DS75464
Collector Current (Note 7)
DS55460/DS75460 300 mA
Output Current (Note 7)
DS55461/DS75461, DS55462/DS75462, 300 mA
DS55463/DS75463, DS55464/DS75464
Continuous Total Dissipation 800 mW
Storage Temperature Range —65°C to +150°C
Lead Temperature (Soldering, 10 seconds) 260°C
dc electrical characteristics
DS55460/DS75460 (Notes 8 and 9)
PARAMETER | CONDITIONS [ mn | 7vp [ max [ uwits
TTL GATES ]
Vin High Level Input Voltage (Figure 1) 2 v
Vio Low Level Input Voltage (Figure 2) 0.8 A
Vi Input Clamp Voltage Vee =Min, |} ==12mA, (Figure 3) -1.2 -1.5 \)
Vou High Level Output Voltage Vee = Min, V,_ =08V, loy ==400uA, (Figure 2) 24 33 \
V, Low Level Output Volt Vee = Min, Vi =
oL ow Level Dutput Voltage ce =MIn Vin = | psssaso 0.25 05" v
2V, lgL =16 mA,
., DS75460 0.25 0.4 \
i (Figure 1)
N . Input Current at Maximum Vee =Max, V| = fnput A 1 mA
Input Voltage 5.5V, (Figure 4) Input G 2 mA
It High Level Input Current Vee =Max, V,= | Input A 40 gy
2.4V, (Figure 4) input G 80 uA
lie Low Level Input Current Ve =Max, V, = Input A ~1.6 mA
0.4V, (Figure 3) Input G 3.2 mA
los Short Circuit Output Cu/rrent Vee = Max, (Note 10), (Figure 5) -18 -35 -55 mA
lech Supply Current Vee = Max, V| =0V, Outputs High, (Figure 6) 2.8 4 mA
lccL Supply Current Ve = Max, V| =5V, Outputs Low, (Figure 6) 7 1 mA
QUTPUT TRANSISTORS .
V(sriceso Collector-Base Breakdown Ic = 100uA, 1g =0 40 Vv
Voltage
Vigricer Collector-Emitter Breakdown Ic = 100uA, Rge =500 40 \%
Vigriceo Voltage lc =10mA, 15 =0 (Note 12) 25 Vv
Vigr)eso Emitter-Base Breakdown lg = 100uA, Ic=0 5
Voltage
hge Static Forward Current _oron | lc = 100 mA 25
Transfer Ratio DS55460, Ty =25°C 1c =300 mA 30
DS55460, Tp=-55°C et mA 10
Vee =3V, COA Ic =300 mA 15
(Note 12) DS75460. T —25°C Ic =100 mA 25
T A Ic =300 mA 30
. Ic = 100 mA 20
DS75460, To=0°C  |1E—rs =

129



DS55460/DS75460 Series

dc electrical characteristics (con’t)

Vaeorer = =1V, C, = 15 pF, R, =508, (Note 13),

(Figure 13)

PARAMETER CONDITIONS MIN_ TYP MAX UNITS_
Vv Base-Emitter Voltage lg =10mA,
BE se T Voltag g ='0m 0.85 1.2 v
’ DS55460 e = 100 mA
Ig =30 mA, ; ) 14 v
. Ic =300 mA ) :
Note 12 Ig=1 ,
e 1 IB—13(TmAA S M
DS75460 <
1g = 30 mA, . 12 v
lc =300 mA ’ )
V Collector-Emitter Saturati A lg =10 mA,
CE(SAT) ector-Emitter Saturation B m 0.25 05 . v
Voltage Ic =100 mA -
DS55460
's = 30mA, 0.45 0.8 v
(Note 12) :C f :1530 rr/;A -
° mA 0.25 04 v
DS75460- lc = 100 mA
Ig =30 mA, )
Ic =300 mA 0.45 07 v
ac switching characteristics
DS55460/DS75460 Vo =5V, Ta = 25°C
"PARAMETER ‘ CONDITIONS MIN TYP MAX UNITS
teLh Propagation Delay Time, Low- o R, =400, TTL Gates Only, (Figure 12) 22 ns
To-High Level Output C_=15pF Ry =508, Ic ~200 mA, Gates and 45 65 ns
| Transistors Combined, (Figure 14) .
teHL Propagation Delay Tirné, High- R = 40082, TTL Gates Only, (Figure 12)| 8 ns
. To-Low Level Output .C_=15pF R =50Q, Ic ~ 200 mA, Gates and - 50
Transistors Combined, (Figure 14) ne
trin Transition Time, Low-To-High | C_ = 15pF, R_ =508, l¢ ~ 200 mA, Gates and Transistors 10 20 ns
Level Output Combined, (Figure 14)
tTHL Transition Time, High-To-Low C_ =15pF, R_ =50, Ic ~ 200 mA, Gates and Transistors 10 2 ns
Level Output Combined, (Figure 14) , '
Vou High Level Output Voltage Vg =30V, Ic ~300mA, Rge = 50082, (Figure 15) Vg—10 | mv
After Switching N
ty Delay Time Ic =200 mA, Ig(q) =20 MA, lg) =—40mA, 10 ns
Veeorr) =1V, C_ = 16pF, R, =508, (Note 13),
(Figure 13) .
t, Rise Time Ic =200 mA, lg(1) =20 mA, lg@z) =—40mA, 16 ns
Vee(orr) = —1V,.C_ =16 pF, R, = 508. (Note 13),
(Figure 13) ) .
t Storage Time le = 200 MA, lg) = 20 mA, g = —40 mA, 23 " ns
Vaeorr) =—1V, C_ = 16pF, R, =508, (Note 13),
(Figure 13/ )
t Fall Time le =200 mA, lgg) =20mA, lgp =40 mA, 14 ns
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O
dc electrical characteristics : 4
DS55461/DS75461, DS55462/DS75462, DS55463/DS75463, DS55464/DS75464 (Notes 8 and 9) g
PARAMETER CONDITIONS MIN TYP MAX UNITS g
Vin High Level Input Voltage (Figure 7) 2 v a
Vi Low Level Input Voltage (Figure 7) 0.8 \% (7]
vV, Input Clamp Voltage Vee = Min, || =-12'mA -1.2 -1.5 \ ?f'|
V, Low Level Output Volta lor = 100 mA 0.156 0.5 \ B
oL vel Dutput Voltage DS55461, V, = 0.8V |2~ - o
loL = 300 MA 0.36 0.8 v o
loL = 100 MA 0.16 0.5 v
DSE5462, V=2V
M loL = 300 MA 0.35 0.8 v g’
loL = 100 MA 0.18 0.5 v 3.
DS65463, V,, =0.8V -
' lor = 300 MA 0.39 0.8 v 8
lo, = 100 mA 0.17 0.5 v
DS55464, V=2V
Ve = Min,(Figure 7) " lop =300 MA 0.38 0.8 v
DS75461 V.. ~0gy Lo =100 mA 0.15 0.4 v
e lo, =300 mA 0.36 0.7 v
DSTE462, Vv |JoL=100mA 0.16 0.4 v
' I, = 300 mA 0.35 0.7 v
1oL = 100 MA 0.18 0.4 v
DS75463, V,_=0.8V
- Io, =300 MA 0.39 0.7 v
loL = 100 mA 0.17 0.4 v
DS75464, V=2V
" loL =300 mA 0.38 0.7 v
lon High Level Output Current DS55461, 300 A
DS55463
Vin =2V DS75461
) ’ 100 A
Vee = Min, Vo = DS75463 .
35V, (Figure 7)
(Figu DSE5462, 300 uA
DS55464
V=08V
DS75462,
100 uA
DS75464
N Input Current at Maximum Vee = Max, V, =5.5V, (Figure 9} 1 mA
Input Voltage ’
(™ High Level Input Current Vee = Max, V, = 2.4V, (Figure 9) 40 uA
I Low Level Input Current Vee = Max, V, =0.4V, (Figure 8) -1 -1.6 mA
lecH Supply Current DS55461/
DS75461,
V, =5V 8 " A
! DS55463/ "
DS75463
Ve = Max, Outputs DS55462)
High, (Figure 11) 13 17 mA
DS75462
Vi=ov DS55464/
14 19 mA
DS75464
554
lecL Supply Current DS55461/ 61 76 mA
DS75461
Vi=ov DS55463/
63 76 mA
- DS75463
Vcc = Max, Outputs DS55462/
Low, (Figure 11, 65 76 A '
ow, (Figure 11) . DS75462 m.
\=
DS55464/ 72 85 A
DS75464 )
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DS55460/DS75460 Series

ac switching characteristics
DS55461/DS75461, DS55462/DS75462, DS55463/DS75463, DS55464/DS75464 Voo =5V, T = 25°C

PARAMETER CONDITIONS MIN TYP MAX UNITS

teLm " Propagation Delay Time, DS55461/

Low-To-High Level Output ) . DS75461,
’  DS55463/
lo ~200mA, C_ = 15pF, R, =509, DS75463

45 55 ns

(Figure 14) DS55462/
: DS75462,

DS55464/

DS75464

50 65 ns

tpHL Propagation Delay Time, DS55461/
High-To-Low Level Output , DS75461,

: ) DS55463/

lo 200 MA, C_ = 15pF, R_ =500, DS75463

30 40 ns

(Figure 14) ) DS55462/
DS75462,
DS55464/
DS75464

40 50 . ns

trim Transition Time, Low-To- DS55461/
High Level Output DS75461

DS55462/

12 25 ns
lo ®200 mA, C_ =15pF, R, =500, DS75462 i

(Figure 14) DS55463/
DS75463

DS55464/

12 20 ns
DS75464

tTHL Transition Time, High-To- . ‘ DS55461/

10 20 ns
Low Level Output DS75461

DS55462/
lo ~200mA, C_ = 15pF, R,_ =502, DS75462,
(Figure 14) DS55464/
DS75464

DS55463/
DS75463

Vou High-Level Output Voltage Vs =30V, lo ~300 mA, (Figure 15) Vg—10 mV |
After Switching .

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except for “Operating
Temperature Range” they are not meant to imply that the devices should be operated at these limits: The table of “’Electrical Characteristics’
provides conditions for actual device operation.

Note 2: Voltage values are with respect to network ground terminal unless otherwise specified.

Note 3: This is the voltage between two emitters of a multiple-emitter transistor.

Note 4: This value applies when the base-emitter resistance (R BE) is equal to or less than 500 .

Note 5: This value applies between 0 and 10 mA collector current when the base-emitter diode is open circuited.
Note 6: This is the maximum voltage which should be applied to any output when it is in the “OFF" state.

Note 7: Both halves of these dual circuits may conduct rated current simultaneously; however, power dissipation averaged over a short time inter-
val must fall within the continuous dissipation rating.

Note 8: Unless otherwise specified min/max limits apply across the —~55°C to +125°C temperature range for the D855460 series and across the 0°C
to +70°C range for the DS75460 series. All typicals are given for Voo = +5V and Tp = 25°C. -

Note 9: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. All
values shown as max or min on absolute value basis.

Note 10: Only one output at a time should be shorted.

Note 11: For the DS55460/DS75460 only, the substrate (pin 8) must always be at the most negative device voltage for proper operation.
Note 12: These parameters must be measured using pulse techniques. tyy= 300us, duty < 2%.

Note 13: Applies to output transistors only.
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schematic diagrams

DS55460/DS75460 DS55461/DS75461

° o Ovee

) > O Veo
4k 1.6k 110 Ak
Y
AO—4¢
8 O—r
Al Oty l——————O vt e
:: 500
- ? *
" Bt . _ &—OGnD
Resistor valses shown are nominal
o
— wn DS55462/DS75462
6O % 16k 118 o
- ’ y Vee
>
c2 X
B2
£2
—-—_O Y2
20 %
? f i
‘ l ] | ! ,
b

S 09¥S/SA/09¥SSSa

saua

-O GND

Resistor values shown are nominal.

. OGND
Resistor value shown are nominal
DS55463/DS75463 DS55464/DS75464
- ) 4 O Vec O Veo
€ <
% ::I.Gk :: aK 110
A O—4¢ -1 M v
B O ¥
. ' 4 ' 2
L > >
? :: T :: 500
¢ &—oann : - b4 &—0 cho
Resistor values shown are nominal. Resistor values shown are nominal.
truth tables (H=high level, L = low level)
DS55461/DS75461 DS55462/DS75462 DS55463/DS75463 DS55464/DS75464
A B Y A B Y A B Y A B Y
L L L (ON State) L L H (OFF State) L L L {ON State) L L H (OFF State)
L |H L (ON State) L|H H (OFF State) L|H H (OFF State) L] H L (ON State)
H L L (ON State) H L H (OFF State) H L H (OFF State) H|L L (ON State)
H H H (OFF State) H H L (ON State) _H H H (OFF State) H H L (ON State)
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DS55460/DS75460 Series

| dc test circuits

Vee

"1

Both inputs are tested simultaneously.

H

Each input is tested separately.

FIGURE 1. V|4, VoL FIGURE 2. V1, VoH

OPEN

Each input i tésted separately. Each gate is tested separately.
FIGURE 4. 1), i FIGURE 5. igg A
t VOC
lon
Vi ciReuIT |y SEE Von
TEST UNDER TEST ‘\
Vi TaBte | g TEST TABLE low
Vor
I . LI
INPUT i OUTPUT
CIRCUIT | UNDER ?;:5: , -
: TEST .. |. APPLY | MEASURE
DSB5461 | Vi | V4 Vou Now
' Vie - Vee | lov Vou
* DSB5462 Vin Vin lou Vou -
, Vie Vee Vou |} lon
DSBE463 | . Vin Gnd | Vou lon
» Vie Ve | lou Vou
DS55464 Vi Gnd loL Vo
Vie Vie Vou lon

Each input is tested separately.

FIGURE 7. V|, VL. loH. VoL

Vee OPEN
Vee

A B ?

CIRCUIT
UNDER
BA TEST

_[__ L

Y
O OPEN

Each input is tested separately.

Bothigates are tested simultanegusly.

FIGURE 9. 1), I}y FIGURE 10. IgcH. IccL for

AND, NAND Circuits

V, O } —O OPEN
sus

Each input is tested separately.

FIGURE 3. V), Ij

Both gates are tested simultaneously

FIGURE 6. IccH, IccL

ki

CIRCUIT
UNDER
TEST

¥
—0 open

Note 1: Each input s tested separately.
Hote 2: When testing DS55463/DS75463 and DS75454,
input not under test s grounded. -

<, For all other circuits it is at 4.5V.

FIGURE 8, V|, )1

Both gates are tested simuitaneously.

FIGURE 11. IccH. IccL for
OR, NOR Circuits
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switching characteristics 4
<Sns <10ns »H
INPUT 24V Vec  OUTPUT 8V )
W
90% 90% o
Ry =400 INPUT 15V 15V a
*All diodes are TN3064
1 1
PULSE L L J' o (3
GENERATOR 050 o
. { e
(NOTE 1) Vou (34
o= \ h
= = = ouTPuT 15V S ()]
s 7
Note 1: The pulse generator has the following characteristics: PRR = 1 MHz, Zoyr ~ 5092, ®
Note 2: Cy include probe and jig capacitance. =,
FIGURE 12. Propagation Delay Times, Each Gate (DS55460 and DS75460 Only) 8
v rﬁ-——-——oau-————«-
INPUT 0% 0%
INPUT 15V i\
ouTPUT 10%
<Sns
PULSE 1y
GENERATOR
C_=15pF
(NOTE 1) mLotssz': N
@S O ‘ —
ouTPUT
L = = 90% 30% '
Note 1: The pulse generator has the following characteristics: duty eyele < 1%, Zoyt = 50,
Note 2: T, includes probe and jig capacitance.
FIGURE 13. Switching Times, Each Transistor (DS55460 and DS75460 Only)
<50ns <ons
INPUT 248v 1ov 90% ‘F 90% 3
[e) INPUT Z
0555460 1.5V 15V
DS55461
L DS55463 " "
:’ Ry =50 10% 10% o
— 4 —
DS5546 < 0.5us
D§55461 <10
DS55462 '-——g 50ms —-I t—«— <10ns
—_ ¢ 0UTPUT 3.0V
90% 0% :
GENERATOR 6 CIRCUIT INPUT
(NOTE 1) UNDER { DS55462 1.6V
TEST DS55464
b
(NOTE 2) G- 15pF 10% o
T (NOTE 3) . N
proL—] - toLn
T 0555463 1 |ono ‘psue
DS55464 v
| 90% Loon Von
ke
- - - ouTPUT 50% 50%
0.4V
Note 1: The pulse generator has the following characteristics: PRR = 1 MHz, Zoyr ~ 5002, 1™ 1% Vo
Note 2: When testing DS55460 or DS75460, connect output Y to transistor base and ground the substrate terminal.
Note 3: C_includes probe and jig capacitance. tr truw
. FIGURE 14, Switching Times of Complete Drivers
Vg = 30V <50 '———51011:
oyt 90% Ko W
NPUT 24 BV DSesaty v psv
0% 10%
2mb  DsssE l o
1N3064 0
f—c5us —f | f—<t0ns
v
== I 0% 0%
DS55460 26 oStz
0555461 > DSS54ee 15V 15V
DS55462
—_ ouTPUT 10% LS — T
PULSE
GENERATOR & CiRcUIT .
(NOTE 1) “T“giw" Vou
M1 worez ouTPUT
T €, = 15pF
(NOTE 3
M osssasa ] oo jsus Vou
DS55464 Note 1: The pulse generator has the following characteristics: PRR = 12.5 kHz, Zoyr = 500, )
| Note 2: When testing DS5546 or DS75460, connect output ¥ to transistor base with a 50022 resistor from there to ground,
£ and ground the substrate termiral.
04V - - - Note 3: C includes probe and jig capacitance.
FIGURE 15. Latch-Up Test of Complete Drivers
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Level Translators/Buffers
Advance Information*

NATIONAL

DS1630/DS3630 hex CMOS compatible buffer

general description features

The DS1630/DS3630 is a high current buffer intended ® High-speed capacitive driver

for use with CMOS circuits interfacing with peripherals
requiring high drive currents. The DS1630/DS3630
features low quiescent power consumption (typically ® Input/output TTL compatibility
50uW) as well as high-speed driving of capacitive loads
such as large MOS memories. The design of the DS1630/
DS3630 is such that V¢ current  spikes  commonly ® No internal transient V¢ current spikes
found in standard CMOS circuits cannot occur, thereby,
reducing the total transient and average power when
operating at high frequencies. ® Fan out of 10 standard TTL loads

= Wide supply voltage range

® Input/output CMOS compatibility

® 50uW typical standby power

equivalent schematic and connection diagrams

Dual-In-Line Package

Vee Vee ouTE NG OUT5S IN5  OUT4 N4
14 13 12 1 10 ] 8
INPUT O—AAA—4 OUTPUT )

<<

1 2 3 4 5 6 7
- ouT 1 'R} ouT 2 IN 2 oUT3 N3 GND
TOP VIEW
Order Number DS1630J, DS3630J
. . . or DS3630N
typical applications
+5V +5Y +5V
¢ 74C 74¢
CMOS CMOS tMos
FAMILY STANDARD TTL FAMILY 053630 FAMILY
TRANSMISSION
LINE
CMOS to TTL Interface CMOS To Transmission Line Interface
v

74C
CMOS
FAMILY  DS3530

-

- -
O 8,

s

-~

74C
CMOS
FAMILY

CMOS To CMOS Interface LED Driver

*Specifications may change.
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DS1630/DS3630

absolute maximum. ratings (Note 1)’

bperating conditions

MAX

MIN UNITS
Supply Voltage 16V Supply Voltage (Vcc) 3 15 \
Input Voltage 16V
Temperature (Tp)
Output Voltage ) 1§V . DS1630 55 +125 °c
Lead Temperature (Soldering, 10 seconds) 300°C DS3630 0 +70 °c
dc electrical characteristics (Notes2and 3)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Iwn Logical 1" Input Current DS1630 90 200 uA
Vin = Vee, lout =—400uA
In = Vee: lout H DS3630 90 200 A
Ve Ve 20V e —16mA |DS1630 05 3.2 mA
N = Vee ™ 2OV, Tour = 1B MA ™ 553630 05 15 mA
Iine Logical ““0" Input Current DS1630 -0.156 -1 mA
Vin =04V, loyt = 16mA
w =04V, louy = 16m DS3630 Veo—150 | -800 A
Vou Logical 1" Output Voltage DS1630 | Vee=1 | Vee—0.75 v
, , = =—400uA
' Vin = Vee, lour =400k DS3630 | Vee—09 | Vee0.75 v
v i Ve 04V I = 16mA | DS1630 | Vo256 | Vec—20 v
= Yee 7 RAY, Tour 7 PR 553630 | Voo—25 | Voe—2.0 v
Voo Logical 0" Output Voltage _ _ DS1630 0.75 1 v
Vin = 0V; lour = 400KA DS3630 0.75 0.9 v
VooV, e = 16 mA DS1630 0.95 1.3 vV
in = OV lour = 106m DS3630 0.95 13 v
Ve S04V I = 16mA DS1630 1.2 1.6 %
in =04V, Jour = 10m DS3630 1.2 5 v
ac electrical characteristics. Vcc=5.0V, T4 = 25°C unless otherwise specified
PARAMETER CONDITIONS MIN TYP MAX UNITS
togo Propagation Delay to a Logical 0" C_=50pF 30 45 ns
C_ =250 pF 40 60 ns
‘ Cy = 500 pF 50 75 ns
tod1 Propagation Delay to a Logical 1" C, =50pF 15 25 ns
C_ =250 pF 35 50 ns
C_ = 500 pF 50 75 . ns

Note 1: ““Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be guaranteed..Except for “‘Operating
Temperature Range” they are not meant to imply that the devices should be operated at these limits. The table of “Electrical Characteristics”
provides conditions for actual device operation. ; .
Note 2: Unless otherwise specified min/max limits apply across the —556°C to +125°C temperature range for the DS1630 and across the 0°C to
+70°C range for the DS3630. All typicals are given for Vcg = 5.0V and Tp = 25°C.
Note 3: All currents into device pins shown as positive, out of device pins as negativg, all voltages referenced to.ground unless’ otherwise noted. All
values shown as max or min on absolute value basis.
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typical performance characteristics

VoH vs Temperature,

Vin =Vce VOH Active vs Temperature VoL vs Temperature
0.3 880
T T 1 T T°77 T T ]
04 | lour =—4004A 18 Vin = Vec - 0.4 0 lour = ~4004A ]
I 17 Tour = 16 mA N Vi =0V
£ s 3 M 800 N
H ; 18 AN
3 0.6 - g ., . s 760 NC
w N =
© 07 = . 120
I —— 2 20 3
S s -~ a = 680 N
= e N N
z 2 N Y
JC X E o, 640 AN
L 2
1.0 - 23 §00 R
B ’ S 560 :
-56-35-15 5 25 45 65 85 105 125 -55-35-156 5 25 45 65 85 105 125 -55-35-15 5 25 45 65 85 105 125
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
VoL vs Temperature tpdo vs Load Capacitance Propagation Delay vs Voo
70 -
16 [:V.l.=nlv ' | Ve =50V 5 C, =250 pF—
= Ta=25C . To=25C —
15 loyr =-16 mA 60 A :g
> S
R 14 - B LA R ~
> z =}
-é 13 £ - P = todo
3 12 Xz v =
>
) 40 > §
11 - g ®
10 P> 3 £ toan
09
20 30
-55-35-15 5 25 45 65 85 105 125 0 100 200 300 400 500 308 7 9 M 13 16

TEMPERATURE (°C) LOAD CAPACITANCE (pF) . Vee (V)

Propagation Delay

tpd1 vs Load Capacitance vs Temperature
60 —r—r— ——T
Vee =5.0V A |—Vec =6V
| Ta=25°C 4 I C, =250 pF
50 A z 50
P £
o z
- 4 e w [ —
£ / = w0 e
3 = S -— 1
£ 30 / = t -
5 tod1 L
=
o
20 £
10
0 100 200 300 400 500 -55-35-15 5 25 45 65 B85 105 125
LOAD CAPACITANCE (pF) TEMPERATURE (°C)

ac test circuit and switching time waveforms

INPUT v

Vink

INPUT
ov

PULSE
© Ut R
¢ ouTPUT
L
Voo
Cy includes probe and jig capacitance - Pulse Generator characteristics: PRR = 1.0 MHz, PW =500 ns, t, = ;<10 ns,
Vi = 0o Vee
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DS7800/DS8800 .

Level Translators/Buffers

NATIONAL

DS78DO/ DS8800 dual Voltage translator

general description

The DS7800/DS8800 are dual voltage translators
designed for interfacing between conventional TTL
or DTL voltage levels and those levels associated
with high impedance junction or MOS FET-type
devices. The design allows the user a wide latitude
in his selection of power supply voltages, thus pro-
viding custom control of the output swing. The
translator is especially useful in analog switching;
and since low power dissipation occurs in the “off”
state, minimum system power is required.

features

= 31 volt (max) output swing
= 1 mW power dissipation in normal state
& Standard 5V power supply

s Temperature range:
DS7800 -55°C to +125°C
DS8800 0°C to +70°C

m Compatible with all MOS devices

schematic and connection diagrams

Va

3 B3
3 16K

p— ouTPUT X

V2

typical applications

4-Channel Analog Switch

10V

+5v
l- [_ © mmes |
o 8 l |
r -

swiTen |_1®_D°_{_L| . AnALOG INPUT1* |

U — | E-——-Annom-mn |

|
[} [ I, J |
= o 2l !

E P ANALOG INPUT 3

: e | — anaLoG wPUT 4 I
SWITCH 4 i D_D._H.‘E :

L =T | |
STROBE med T l_ b ANALOG OUTPUT |
= —

. v _————
*Analog signals within the range of +8V to -8V,

Metal Can Package

OUTPUT X
ToP VIEW

Order Number DS7800H
or DS8800H

Bipolar to MOS Interfacing
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w

absolute maximum ratings (Note 1) operating conditions 4

o]

MIN.  MAX  UNITS o

Ve Supply Voltage 7.0v Supply Voltage (Vge) e

V2 Supply Voltage -30V DS7800 4.5 5.5 \" lw}

V3 Supply Voitage 30v DS8800 4.75 ‘ 5.25 \Y n

V3-V2 Voltage Differential 40v Temperature (Ta) - 0

Input Voltage 5.5V ’ DS7800 55 +125 °c 8

Storage Temperature Range ~65°C to +150°C DS8800 0 +70 °c o
Lead Temperature {Soldering, 10 seconds) 300°C

electrical characteristics (Notes2 and 3)

- TYP '
PARAMETER CONDITIONS MIN (NOTE 6) MAX UNITS
Viy Logical 1" Input Voltage Vee = Min : 20
ViL Logical "Q" Input Voltage Vee = Min : 0.8
| ical 1" Vin = 24V
H Logical “1" Input Current Ve = Max IN : 5 MA
Vin = B.5V 1 mA
he Logical “0” Input Current Vee = Max, Vi = 0.4V -0.2 —0.4 mA
fon Output Leakage Current Vee = Max, Vi = 0.8V (Notes 4 and 7) 10 MA
Ro Qutput Collector Resistor Ta =25°C 116 16.0 20.0 k2
Voo Logical “0" Output Voltage Ve = Min, Vi = 2.0V (Note 7) V,+20 \
teeq P Supply C t
ceimax) ower supply Lurren Vee = Max, Vi = 4.5V (Note 5) 0.85 16 mA
Qutput “ON""
lecmming Power Supply Current
Vee = Max, Vg =0V (Note b 0.22 0.41 A
Output “OFF"” ce & VN (Note 5) m
switching characteristics
PARAMETER CONDITIONS MIN TYP © MAX UNITS
1, Transition Time to Logical o : i
pd0 ransition Time to Logical | 1, =25°C, C = 15 pF (Note 8) 25 70 125 ns
“0" Qutput -
1, Ti iticn Time to Logical
pdt ransition Time fo Logica Ta =25°C, C = 15 pF (Note 9) 25 62 125 ns
1" Qutput

Note 1: “Absolﬁte Maximum Ratings’ are those values beyond which the safety of the device cannot be guaranteed. Except for "“Operating
Temperature Range” they are not meant to imply that the devices should be operated at these limits. The table of ‘‘Electrical Characteristics’’
provides conditions for actual device operation.

Note 2: Uriless otherwise specified min/max limits apply across the —55°C tc +125°C temperature range for the DS7800 and acress the 0°C to
+70°C range for the DS8800.

Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. All
values shown as max or min on absolute value basis.

Note 4: Current measured is drawn from V3 supply.

Note 5: Current measured is drawn from Ve supply.

Note 6: All typical vaiues are measured at T = 25°C with Vee = 5.0V, Vg =—22V, V3 = +8V.

Note 7: Specification applies for all allowable values of V5 and V3.

Note 8: Measured from 1.5V on input to 50% level on output.

Note 9: Measured from 1.5V on input to logic ‘0" voltage, plus 1V.
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DS7800/DS8800

theory of operation

The two input.diodes perform the AND function
on TTL or DTL input voltage levels. When ‘at least
one input voltage is a logical’0”, current from V¢
{nominally 5.0V) passes through R, and out the
input(s) which is at the low voltage. Other than
small leakage currents, this current drawn from V¢
through the 20 k2 resistor is the only source of
power dissipation in the logical ‘1" output state.

When both inputs are at logical "“1" levels, current
passes through R, and diverts to transistor Q, turn-
ing it on and thus pulling current through R,. Cur-
rent is then supplied to the PNP transistor, Q,. The
voltage losses caused by current through Q,, D3,
and Q, necessitate that node P reach a voltage suf-
ficient to overcome these losses before current be-
gins to flow. To achieve thisvoltage at node P, the
inputs must be raised to a voltage level which is one
diode potential lower than node P. Since these levels
are exactly the same as those experienced with con-
ventional TTL and DTL, the interfacing with these
types of circuits is achieved.

Transistor Q, provides “constant current switch-
ing” to the output due to the common base con-
nection of Q,. When at least one input is at the
logical ‘0" level, nio current is delivered to Q,; so
that its collector supplies essentially zero, current
to the output stage. But when both inputs are raised
to a logical 1" level current is supplied to Q,.

selecting power supply voltage

The graph shows the boundary conditions which
must be used for proper operation of the unit. The
range of operation for power supply V5 is shown
on the X axis. It must be between -25V and -8V.
The allowable range for power supply V3 is gov:
erned by supply V,. With a value chosen for V,, V3
may be selected as any value along a vertical line
passing through the V, value and terminated by
the boundaries of the operating region. A voltage
difference between power supplies of at least 5V
should be maintained for adequate signal swing.

switching time waveforms

Since this current is relatively constant, the collec-
tor of Q, acts as a constant current source for the
output stage. Logic inversion is performed since
logical 1" input voltages cause current to be sup-
plied to Q, and to Q3. And when Q3 turns on the
output voltage drops to the logical ‘0" level.

The reason for the PNP current source, Q,, is so
that the output stage can be driven from a high
impedance. This allows voltage V, to be adjusted
in accordance with the application. Negative volt-
ages to -25V can be applied to V5. Since the out-
put will neither source nor sink large amounts of
current, the output voltage range is almost exclu-
sively dependent upon the values selected for V,
and V3.

Maximum leakage current through the output tran-
sistor Q; is specified at 10 uA under worst-case
voltage between V, and V3. This will result in a
logical ‘1" output voltage which is 0.2V below V3.
Likewise the clamping action of diodes D4, Ds, and
D, prevents the logical 0" output voltage from
falling lower than 2V above V,, thus establishing
the output voltage swing at typically 2 volts less
than the voltage separation between V, and V3.

V3— 25
-2
- 15
10
OPERATING} -1 5
Vo——+—HH— 0
-25 -15 -5 -5
REGION 10
~ -15
- -20
~ -25
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NATIONAL

DS7810/DS8810 quad 2-input TTL-MOS interface gate
DS7811/DS8811 quad 2-input TTL-MOS interface gate
DS7812/DS8812 TTL-MOS hex inverter

general

These Series 54/74 compatible gates are high out-
put voltage versions of the DM5401/DM7401
(SN5401/SN7401),
(SN5403/SN7403),

description

TTL and MOS logic levels.

DM5403/DM7403
and DM5405/DM7405
(SN5405/SN7405). Their open-collector outputs
may be “pulled-up’” to +14 volts in the logical “1"
state thus providing guaranteed interface between

Level Translators/Buffers

In addition the devices may be used in applications
where it is desirable to drive low current relays or
lamps that require up to 14 volts.

schematic and connection diagrams

i

INPUTS A

!

DS7810/DS8810, DS7811/DS8811

Vee

lu

T

Dual-In-Line Package

13 Iﬂ 1" 10 I 9

Vee 9 -O Vec
& 1.6k
NPUT A ouTPUT
ouTPuT
= )3
b3l
GND 1 GND
DS7812/Ds8812

Dual-In-Line and Flat Package

Vee

I! Iu ln Iu "

!

2
Dl

1 2 l 3 4 s 6 I 7 I 1 | 2 | 3 4 | 5 I ] "[7
TOP VIEW GND TOP VIEW GND
DS7810/DS8810 DS7811/DsS8811
Dual-In-Line and Flat Package
Vee
R P P P s
Order Number

DS78104 DS8810N

DS7811J DS8811N

DS78124. DS8812N

) DS8810J DS7810W

DS8811J DS7811W

DS8812J DS7812wW

Iz [J ,4 Is Is

TOP VIEW

DS7812/DS8812

I1

27

2188SA/2Z184SA ‘LL88SA/LL8LSA '0L88SA/0L8LSA



DS7810/ 088810,' DS7811/DS8811, DS7812/DS8812

absolute maximum ratings (Note 1)

operating conditions

L MIN | MAX  UNITS
Vee v Supply Voltage (Vec) :
Input Voltage 55V DS78XX 4.5 - 55 \%
Output Voltage . 14v DS88XX 4_‘75 5.25 v
Storage Temperature Range -65°C to +150°C e
Lead Temperature (Soldering, 10 seconds) 300°C Temperature (Tp)
: DS78XX . —55 +125 °c
DS88XX 0 +70 °c
electrical characteristics (Notes 2 and 3)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Vewame Input Diode Clamp Voltage Vee =5.0V, Ta = 25°C, Iy = —12 mA -15 v
Vin Logical 1" Input Voltage Vee = Min ' 2.0 v
Vo Logical “0"" Input Voltage Vee =Min 0.8 \
lon Logical “1 Qutput Current Ve = Min, VN =08V 250 MA
Vour =10V | Vi =00V 40 uA
lor v Logical 0" Qutput Current Vee =Min, Vi =20V, Vot =04V 16 mA
Vou Logical /1" Output Breakdown Voltage Vee =Min, Viy =0V, lggt = 1TmA 14
Vou Logical “0"" Qutput Voltage Vee =Min, Vi = 2.0V, gyt = 16 mA 04
[ Logical “1" Input Current Vin =24V 40 MA
Vee = Max
V)y =55V 1 mA
IS Logical 0" Input Current Vee =Max, Vi =04V | -1.6 mA
leccimax) Logical 0" Supply Current
Vee = Max, Vi =5.0V 3.0 5. A
(Each Gate) ce % Vi ! "
lectving Logical 1" Supply Current
Vee = Max, Vg =0V 1.0 18 A
(Each Gate) cc N "
switching characteristics
PARAMETER CONDITIONS MIN TYP MAX UNITS
1 Propagation Delay Time t Ve =5.0V, T, = 25°C,
Pdo pagation Delay Time to a ce A 4 12 18 ns
Logical “0 Cout =15 pF, R = 1k
t Propagation Delay Time to a Vee =5.0V, T, =25°C, '
pd1 pagation Defay Tim ce A 18 29 45 s
Logical “1"" Cour = 15 pF, R = 1k

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be-guaranteed. Except for "‘Operating
Temperature Range”” they are not meant to imply that the devices should be operated at these limits. The table of “‘Electrical Characteristics’

provides conditions for actual device operation.

Note 2: Unless otherwise specified min/max limits apply across the —55°C to +125°C temperature range for the DS7810, DS7811 and DS7812 and
across the 0°C to +70°C range for the DS7810, DS7811 and DS7812.

Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. All

values shown as max or min on absolute value basis.

typical applications

‘ +10V

Ds8810, DSBB11, DSBR12

Note: Normal voltages applied to MOS shift
registers have been shifted by +10V for this
application.

-6V

+12v
o
L
e
& 1.5k -
< Wy
INPUT

-V,

D$8810, DSBB11, DSBB12

MOS shift register
(Example MM506)

-12v

M0S ROM
(Example MM5221)
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DS7810/DS8810, DS7811/DS8811, DS7812/DS8812

——= 3.0V
| g1

1 MHz
=10ns
100 ns

t

f=
t,=
PW

INPUT
ouTPUT

ac test circuit and switching time waveforms
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DS78L12/DS88L12

N | Level Translators/Buffers

NATIONAL

DS78L12/DS88L12 TTL-MOS hex inverter/ interféce gate

general description

The DS78L12/DS88L12 is a low power TTL to with Vee levels up to +14V without resistive
MOS hex inverter element. The outputs may be pull-ups at the outputs and still providing a guar-
“pulled up” to +14V in the logical “1" state, thus anteed logical ‘1" level of Vge — 2.2V with an
providing guaranteed interface between TTL and output current of —200uA.

MOS logic levels. The gate may also be operated

schematic and connection diagrams Dual-In-Line and Flat Package

Vee

Iu Iu 12 1" 10 la 8
3

Y
Y

5 I 6 [1
TOP VIEW

Vee

GND

Order Number DS78L12J, DS88L.12J
Order Number DS88L 12N
Order Number DS78L12W

t

Note: Shown is schematic for each inverter —

typical applications

TTL Interface to MOS ROM TTL Interface to MOS ROM
Without Resistive Pull-Up With Resistive Pull-Up
12V
v
v |
Vs 36K Vs
Vee . Ve
INPUT National MOS ROM INPUT
MM5221 V(ExlllnhMMSTl’l) MMs221
_ DsgsLI2 Voo DssaL12 Voo
~12v -12v
ac test circuits switching time waveforms
+1av. ’
s
Vee = 14.0V
14 h
Vv Vour Vi Vour weut ; -
7 ! | 1, == 1005
L €, = 15pF ue € =15 pF ouTeuT .‘ : W= 100 0s
T T o/
= = [ V4
For Vec = 10V Forvec =50V oo e ‘_____, — ot

Figure 1 Figure 2




21188sa/2118Lsa

absolute maximum ratings (Note 1) operating conditions
MIN MAX UNITS
Supply Voltage 15V Supply Voltage (Vce)
Input Voltage 5.5V DS78L12 ’ 4.5 5.5 v
Output Voltage 15V DS88L12 4.75 5.25 v
Storage Temperature Range ,—65°C to +150°C Temperature (Ta)
Lead Temperature (Soldering, 10 sec) 300°C DS78L12 -55 125 °c
DS88L12 0 70 °c
electrical characteristics (Notes2 and 3)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Viu Logical ““1" Input Voltage Vee = 14.0V 2.0 1.3 \
Vee = Min 2.0 13 v
Vi Logical “‘0"* Input Voltage Ve = 14.0V 1.3 0.7 \Y
Vee = Min 13 0.7 Vv
Von Logical 1" Qutput Voltage Vi =07V Ve = 14.0V, Ioyt =—200uA 11.8 12.0 \%
N Vee =Min,  lour = 200uA 14.5 15.0 v
Vin =0V, Vee = Min, oyt = —5.0uA (Note 6) \
Voo Logical 0" Output Voltage Vi = 2.0V Vee = 14.0V, loyt = 12 mA 0.5 1.0 \
N Vee =Min, oyt = 3.6 mA 0.2 0.4 v
| Logical ‘1" | t C t Vee = 14.0V <
H ogica nput Curren Vi = 2.4V cc 1 20 HA
Vee = Max <1 10 MA
N Ve = 14.
Vi =55V cc 4.0V <1 100 HA
Vee = Max <1 100 uA
Iy Logical “0" Input Current Vce = 14.0V -320 —500 MA
Vin = 0.4V
Ve = Max -100 -180 MA
lsc Output Short Circuit Current Vout =0V Ve = 14.0V -10 -25 -50 mA
(Note 4) Ve = Max -3 ° -8 -15 mA
leen Supply Current — Logical 1 Vie =0V Ve = 14.0V 0.32 0.50 mA
(Each Inverter) N Ve = Max 0.1 0.16 mA
leew Supply Current — Logical 0" Vee = 14.0V 1.0 15 mA
Vn =625V
(Each Inverter) Vcc = Max 03 0.5 mA
switching characteristics
PARAMETER CONDITIONS MIN TYP MAX UNITS
tpa0 Propagation Delay to a Logical 0" T = 25°C Ve = 5.0V (Figure 2) 27 45 ns
from Input to Qutput A Vee = 140V (Figure 1) 1 20 ns
tpa1 Propagation Delay to a Logical 1" T, =25°C Ve = 5.0V (Figure 2),(Note 5) 79 100 ns
from Input to Output A Vee =140V (Figure 1) . 34 565 ns

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except for ‘‘Operating
Temperature Range” they are not meant to imply that the devices should be operated at these limits. The table of “‘Electrical Characteristics”
provides conditions for actual device operation. _ .

Note 2: Unless otherwise specified min/max limits apply across the —55°C to +125°C temperature range for the DS78L12 and across the 0°C to
+70°C range for the DS88L12.

Note 3: Ail currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. All
values shown as max or min on absolute value basis.

Note 4: Only one output at a time should be shorted.

Note 5: tpgq for Vgc = 5.0V is dependent upon the resistance and capacitance used.

Note 6: Vg = Ve — 1.1V for the DS88L12 and Ve — 1.4V for the DS78L12.




DS7819/DS8819

Level Translators/Buffers

NATIONAL

DS7819/DS8819 quad 2-input TTL-MOS AND gate

general description

The DS7819/DS8819 is the high output voltage state thus providing guaranteed interface between
version of the SN5409. Its open-collector outputs TTL and MOS logic levels.
may be “pulled-up” to 14V in the logical ‘1"

schematic and connection diagrams

A O—dg
8 O—ril

<

Dual-In-Line and Flat Package

TOP VIEW

Order Number «DS7819J or DS8819J
Order Number DS8819N
Order Number DS7819W
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absolute maximum ratings (Note 1)

operating conditions

MIN MAX UNITS
Supply Voltage 7.0V Supply Voltage (Vg .
Input Voltage 5.5V DS7819 . 45 5.5 \
Output Voltage 5.5V DS8819 4.75 5.25 \
Storage Temperature Range —65°C to 150°C Temperature (T )
Lead Temperature (Soldering, 10 sec) 300°C DS7819 _55 +125 °c
DS8819 0 70 °c
electrical characteristics (Notes 2 and 3)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Vin Logical 1" Input Voltage Vee = Min 2.0 A\
Vi Logical “0” Input Voltage Vee = Min 08 \
lon Logical 1" Output Current v Mi Vin = 2.0V, Voyr = 10V 40.0 MA
= Min
ce Vin =45V, Vour = 14V 1.0 mA
VoL Logical 0" Output Voltage Vee = Min, Vi =08V, lgyt = 16 mA 0.4 \
Ly Logical “1” Input Current Vin = 2.4V 40.0 MA
Vce = Max
Vi = 5.5V 1.0 mA
I8 Logical “0” Input Current Vce = Max, Vi = 0.4V -1.6 mA
lecn Logical 1" Supply Current Vee = Max, Vi =5V 1.0 21.0 mA
lecL Logical 0" Supply Current Ve = Max, Vi = 0V 20.0 33.0 mA
Veo Input Clamp Voltage Vee = 5.0V, T =25°C, 1)y =—12 mA -1.5 \Y
switching characteristics
PARAMETER CONDITIONS MIN | TYP MAX UNITS
todo Propagation Delay to a Logical ’0"” Vee =50V, Ty = 25°C 16.0 24.0 ns
tod1 Propagation Delay to a Logical 1" Vee =5.0V, T =25°C 16.0 32.0 ns

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except for ‘“Operating
Temperature Range” they are not meant to imply that the devices should be operated at these limits. The table of “Electrical Characteristics’

provides conditions for actual device operation.

Note 2: Unless otherwise specified min/max limits apply across the —55°C to +125°C temperature range for the DS7819 and across the 0°C to

+70°C range for the DS8819.

Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. All

values shown as max or min on absolute value basis.

ac test circuit and switching time waveforms

Cour

INPUT i

ouTPUT
=1 MHz
t,=t=10ns
PW=100ns
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Line Drivers/Receivers

NATIONAL
DS1488 quad line driver

general description

The DS1488 is a quad line driver which converts
standard DTL/TTL input logic levels through one
stage of inversion to output levels which meet EIA
Standard No. RS-232C and CCITT Recommenda-
tion V. 24.

features

® Current limited output +10 mA typ
® Power-off source impedance 300£2 min
®m Simple slew rate control with external capacitor
® Flexible operating supply range

[ ]

Inputs are DTL/TTL compatible

schematic and connection diagrams

ov*
Swi em )
o1
weut O—e—-9
o .P—_————goz ]ins
weut O—fe—9 &
h 4 L
v N
M T 4
1 b
b
n\a—-—:‘ AL
=
o /Ipu
ki__r_':ﬂ.
{ Y
3 r e E LY
. O v

1/8 Cireust

typical applications

Dual-In-Line Package

l‘ld i3 I|2 1 |lll J9 Il

o o

TOP VIEW

Order Number DS1488J

RS232C Data Transmission

1/4 DS1488/
TILOTL 1/4 DS1488 DS1489A TIL/DTL
—— ——
pemp—_| - -_D e o J e
= . -t
.
INTERCONNECTING
1/4 DS1488/ CABLE .
TTLOTL DS1489A = TILOTL
— e ks SN
Y (- k:=
_FZ-Z S ==
1/2 DS1488
) B
INTERFACE DATA . = SIGNAL GROUND '="' MODEM
TERMINAL EQUIPMENT -
*Optional for noise filtering i
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DS1488

Supply Voltage' - !
V+
v-

Input Voltage (Vn)

Output Voltage

Operating Temperature Range

Storage Temperature Range

Lead Temperature (Soldering, 10 sec)

absolute maximum ratings (Note 1)

+15V
. ~-15v

~15V < Vi < 7.0V

+15V
0°C to +75°C

—65°C to +150°C

300°C

electrical characteristics (Notes 2, 3 and 4)

PARAMETER CONDITIONS MIN TYP MAX UNITS
e Logical “0" Input Current Vin =0V -1.0 -1.3 mA
hin Logical ‘1" Input Current VN =+5.0V ) 0.005 10.0 MA
Vou High Level Qutput Voltage R_ =3.0kQ, VY =9.0V,V =-9.0V 6.0 7.0 \
Vin =08V V' =132V, VT =-132V 9.0 10.5 \
VoL Low Level Output Voltage R =3.0kQ, VY =9.0V,V =-9.0V -6.0 —6.8 \Y
Vin = 1.9V V' =13.2V,V" =-13.2V -9.0 -10.5 \Y
los* High Level Output Vout =0V, Vy =08V -6.0 -10.0 -12.0 mA
Short-Circuit Current
los™ Low Level Output VouTt =0V, Vi = 1.9V 6.0 10.0 12.0 mA
Short-Circuit Current
RouT Output Resistance V' = VT =0V, Vour = 22V 300 Q
leet Positive Supply Current VY =9.0V,V =-9.0V 15.0 20.0 mA
{Output Open) Vi = 1.9V V' =12V, VT = =12V "19.0 250 mA
V' =15V, V™ =-15V 25.0 34.0 mA
V¥ =9.0V,V ™ =-0.0V 4.5 6.0 mA
Viy =08V vt =12V, V7 =-12V 55 7.0 mA
V' =15V, V™ =-15V 8.0 12.0 mA
lee™ Negative Supply Current V' =9.0V,V =-9.0V -13.0 -17.0 mA
(Qutput Open) Vin = 1.9V VH =12V, VT =-12V -18.0 -23.0 mA
V' =15V, V™ =-15V -25.0 -34.0 mA
V' =9.0V, V™ =-9.0V —0.001 -1.0 mA
Viny =0.8V V' =12V, V7 =-12V -0.001 -1.0 mA
V¥ =15V, V" = =15V -0.01 -25 mA
Py Power Dissipation V¥ =9.0V,V =-9.0V 252 333 mwW
V' =12V, VT =12V 444 576 mw
switching characteristics
PARAMETER CONDITIONS MIN TYP MAX UNITS
tpar Propagation Delay to a Logical “‘1" R, =3.0k§,C, =15pF, T, =25°C 230 350 ns
todo Propagation Delay to a Logical “0"” R =3.0kf2,C_ =15pF, Ty = 25°C 70 175 ns
t, Rise Time RL =3.0k&2,C =15 pF,TA-=25°C 75 100 ns
¢ Fall Time - R, =3.0kQ,C, =15pF, To =25°C 40 75 ns

provides conditions for actual device operation.

Note 2: Unless otherwise specified min/max limits apply across the 0° C to +75° C temperature range for the DS1488.

Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. All
values shown as max or min on absolute value basis.

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except for “’Operating
Temperature Range’’ they are not meant to imply that the devices should be operated at these limits. The table of “Electrical Characteristics’’
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applications

By connecting a capacitor to each driver output
the slew rate can be controlled utilizing the output
current limiting characteristics of the DS1488.
For a set slew rate the appropriate capacitor value
may be calculated using the following relationship
C = Ig¢ (AT/AV)
where C is the required capacitor, Igc is the short
circuit current value, and AV/AT is the slew rate.

typical applications (con’t)
DTL/TTL-to-MOS Translator
+12v

1/4 DS1488

MOS OUTPUT
-10V 70 -0.4V

DTL/TTL
INPUT

-12v

-12v

RS232C specifies that the output slew rate must
not exceed 30V per microsecond. Using the worst
case output short circuit current of 12 mA in the
above equation, calculations result in a required
capacitor of 400 pF connected to each output.

DTL/TTL-to-HTL Translator

+12v

DTL/TTL-to-RTL Translator

+12v

1/4 DS1488

DTL/TTL
INPUT

-12v +3.0Vv

ac load circuit

Vour

3K 15pF* Vour

t, and
*C,. includes probe and jig capacitance.

typical performance characteristics

10% and 90% of the output
waveform.

+/4 DS1488
DTL/TTL HTL OUTPUT
INPUT -0.7VT0 10V
-12v
RTL OUTPUT
-0.7VT0 3.7V

switching time waveforms

% 1.5V
Vi
todo

N
.

1 are measured between

Output Voltage and Current-Limiting Characteristics

5 viev | N
- I T

z® VT N vt
E g . v-=gv
£ o N\ NN
2 P N
80 \
ALY \
E s
2 \
© -8 hgv o
Ll Do

BT o T T 1

612 8 4 0 4 8 1221

Vo, OUTPUT VOLTAGE (V)
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DS1489/DS1489A

Line Drivers/Receivers

NATIONAL

DS1489/DS1489A quad line receiver

general description - features

The DS1489/DS1489A are quad line receivers ® Four totally separate receivers ber package
designed to interface data terminal equipment

with data communications equipment. They are ® Programmable threshold

constructed on a single monolithic silicon chip.

These devices satisfy the specifications of EIA . ® Built-in input threshold hysteresis

standard - No. RS232C. The DS1489/DS1489A
meet and exceed the specifications of MC1489/
MC1489A and are pin-for-pin replacements. The
DS1489/DS1489A are available in 14-lead cera-

= ‘“Fail safe’” operating mode

mic dual-in-line package. B |nputs withstand 30V
schematic and connection diagrams Dual-In-Line Package
RESPONSE RESPONSE
. (NPUT CONTROL OUTPUT . INPUT CONTROL 0UTPUT
Vee 0 L] c c c
(1/4 of unit shown) - —0 Voo J£ |" |‘1 wl l" |‘ |'
35 “ 55 s« Sa
RESPONSE 4_2". O oureut

CONTROL

a&
INPUT -

i 2 3 4 s 6 7
>
S
INPUT RESPONSE OUTPUT INPUT RESPONSEQUTPUT  GND
B CONTROL 8
L]

O GND A CONTROL A
A

TOP VIEW

DS1488: Ry = 10K
DS1489A: R = 2K

Order Number DS1489J or DS1489A.

ac test circuit and voltage waveforms

RESPONSE CONTROL
= OPEN

ouTPUT Vee

>
SR
1
PULSE ld 2l
GENERATOR 1]
- 15 pF
= WcLuonG
'I JIG AND PROBE

typical applications

4 os1asy/ sv
TIOTL 14 0S1488 DS1489A T
—— —— 4
- | &2 --D ot K = -
z=3) T sk |
NTERCONNECTING . "
" "
1/4 051489/ cABLE j_-_ —— e oy
T 0514834 = T r TILeTL
- Pl S .
-t et -y == | MOS LOGIC - )
Sed == L g
1/4 051488 | I— oy
I 114 DS 1489/ | b=r
L R 0514808 |
INTERFACE DATA I -
TERMINAL EQUIPMENT - SIGNAL GROUND - MODEM
*Optional for noise filtering.
RS232C Data Transmission MOS to TTL/DTL Translator
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absolute maximum ratings (Note 1)

The folloWing apply for T, = 25°C unless otherwise specified.

ve68tvlsa/e68visa

Power Supply Voltage 10V
Input Voltage Range +30V
Qutput Load Current 20 mA
Power Dissipation (Note 2) 1w
Operating Temperature Range 0°C to +75°C
Storage Temperature Range -65°C to +150°C

“electrical characteristics (Notes 2, 3 and 4)
DS1489/DS1489A : The following apply for Ve = 5.0V £1%, 0°C <Ta< +75°C unless otherwise specified.

PARAMETER CONDITIONS MIN TYP MAX UNITS
o Input High Threshold Voltage T =25°C, Vour <045V, |DS1489 1.0 1.5 \'
lout = 10 mA DS1489A 1.75 2.25 \
Vo Input Low Threshold Voltage Ta =25°C, Vour > 2.5V, loyr = —0.5 mA 0.76 1.25 \Y
lin Input Current Vn = +25V +3.6 +5.6 +8.3 mA
VN =25V -3.6 5.6 -8.3 mA
Vin = +3V +0.43 +0.53 mA
Vin =—3V -0.43 -0.53 mA
\ Output High Volt. Vin =0.75V 2.6 38 5.0 \
OH put High Voitage lour = —0.5 mA IN

: Input = Open 2.6 38 5.0 Vv

VoL Output Low Voltage Vin =3.0V, louT = 10 mA 0.33 0.45
Isc Output Short Circuit Current VN =0.75V 3.0 mA
lce Supply Current Vin =5.0V 14 26 mA
Py Power Dissipation Viy =5.0V ' 70 130 mw

switching characteristics

PARAMETER CONDITIONS MIN TYP MAX UNITS
toat Input to Output “"High"’ Ry = 3.9k, (Figure 1) (ac Test Circuit) 28 85 ns
Propagation Delay .
todo {nput to Output “Low’’ Ry =390Q, (Figure 1) (ac Test Circuit) 20 50 ns
Propagation Delay
t, Output Rise Time Ry = 3.9k, (Figure 1) (ac Test Circu\it) 110 175 ns
¢ Output Fall Time Ry =390, (Figure 1) (ac Test Circuit) ' 9 20 ns

Note 1: ““Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except for “Operating
Temperature Range” they are not meant to imply that the devices should be operated at these limits. The table of ’Electrical Characteristics’
provides conditions for actual device operation.

Note 2: Unless otherwise specified min/max limits apply across the 0°C to +75°C temperature range for the DS1489 and DS1489A.

Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. All
values shown as max or min on absolute value basis.

Note 4: These specifications apply for response control pin = open.




DS1688/DS3688

77

NATIONAL

Line Drivers/Receivers
Advance Information*

DS1688/DS3688 quad TRI-STATE® differential line driver

general description

The DS1688/DS3688 are high-performance quad dif-
ferantial line drivers, optimized for digital data trans-
mission over balanced lines. The outputs are compatible
with EIA Standards RS-422. The circuit uses Schottky-
clamped transistor logic for minimum propagation delay
and the inputs are fully compatible with 54LS/74LS
series low power logic.

The DS1688/DS3688 provide a strobe and TRI-STATE
control common to all four drivers. The DS1688 is

specified over —55°C to +125°C and the DS3688 is
specified over 0°C to +70°C temperature range.

features

® Compatible with RS-422

® Single 5V £10% supply

® Series 54L.S/74LS compatible
® Dual version of DS8830

O 1/8 DS3688 QCD/
T = ()
: B
= O+

connection diagram and truth table

Dual-In-Line Package
Vee 84 INg DIS IN3 83 A3

[s l | PO P O P
el Y LK
55 T On

Pg

1 Iz ls 4 7 8
At 81 N1 sTB N2 B2 A2 GND
TOP VIEW
Order Number DS1688J, DS 36884
or DS3688N

test circuits

A
O

Open Circuit Measurement

<
<
4: 509
< 1%
o 1/4 D$3688 b
>
= 3 oo
> 1%
8
O
O«

o)

Test Termination Measurement

OUTPUTS®

STROBE DISABLE INPUT A B
1 0 0 0 1
1 0 1 1 0
0 0 X 0 1
X 1 X Hi-Z Hi-Z
X = Don’t Care

~0.25T0 +6.0V
1/4 DS3688 r—o
0 = -025T0+6.0V

Power ““OF F"” Measurement

*Specifications may change
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O
absolute maximum ratings (Note 1) operating conditions @«
MIN MAX -UNITS g
Supply Voltage Vv Supply Voltage (Vce) 4.5 55 A\ Q
Input V‘S)!tigec 20v Temperature (Tp) (w)
l?utput _m. Ejrrent 100 mA - DS1688 55 125 °c n
ower Dissipation ) 600 rr:W DS3688 0 +70 °c [H]
Storage Temperature —65°C to +150°C (<2}
Lead Temperature (Soldering, 10 seconds) 300°C g
electrical characteristics (Notes2and 3)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Vine Logical ““1”" Input Voltage Vee =4.5V 2 \%
Vin(o) Logical 0" Input Voltage Ve = 5.5V 0.8 \Y
ling) Logical “1” Input Current Vin =20V 100 HA
linco) Logical “0” Input Current Vee =55V, Viy =0V —0.36 mA
VeLame Input Clamp Voltage iy =—12mA 15
Voa.Vog  Logical “1” Output Voltage Ve = 5.5V, Output Open 5.5
Circuit
Voa,Vog  Logical “0” Output Voltage Vee = 4.5V, 450 to Ve 1
Vo Open Circuit Differential Vee =5.5V 5.5
Voltage
Vr Output Terminated Differential Vee =4.5V, 2 \
Voltage Terminated 1002
AVt Difference in Differential Voltage Vee =5.5V 0.4 \
Vos Driver Offset Voltage Terminated 10082 3
AVps Difference in Offset Voltage Vee = 5.5V, 100©2 0.4
Isa: lsg Output Short Circuit Current Vce = 5.5V, (Note 4) -150 mA
Ixa. Ixg Output Power “OF F"’ Current Vout =—0.25V -100 MA
Vee =0V
Vour =6V 100 uA
lec Supply Current Ve = 5.5V 13 mA
tpa1, tedo Propagation Delay Differential Terminated 10082, 25°C 20 ns

Note 1: ““Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be guaranteed. Except for ‘‘Operating
Temperature Range” they are not meant to imply that the devices should be operated at these limits. The table of ‘’Electrical Characteristics'
provides conditions for actual device operation. !

Note 2: Unless otherwise specified min/max limits apply across the =55°C to +125°C temperature range for the DS1688 and across the 0°C to
+70°C range for the DS3688. All typicai values are for Ta =25°C and Ve =5V.

Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. Al
values shown as max or min on absolute value basis.

Note 4: Only one output at a time should be shorted.

Note 5: Refer to EIA-RS-422 for exact conditions.

typical application

D

LINF DRIVER 4000 FT LINE RECEIVER
1/4 DS3688 TWISTED PAIR OR 1/4 DS3689 OR
FLAT CABLE PAIR 1/2 DSBBLS20 OR
DS8820A

Muitiple drivers and receivers may be bussed on common transmission line.




DS1689/DS3689, DS16.90/ DS3690

NATIONAL

Line Drivers/Receivers
Advance Information*

DS1689/DS3689, DS1690/DS3690 quad differential line receivers

general description

The DS1689/DS3689 and DS1690/DS3690 are high-
performance quad differential line receivers, optimized
for digital data transmission over balanced and unbalanced
lines. The inputs are compatible with EIA and Federal
standards, and the Schottky-clamped outputs are fully
compatible with 54LS/74LS series low power logic.

The DS1689/DS3689 provide a TTL strobe input for
each pair of receivers, in a 16-lead package, while the
DS1690/DS3690 include a separate strobe for each of
the four receivers in an 18-lead- package, The DS1689
and DS1690 are specified over a —55°C to +125°C
operating temperature range, the DS3689 and DS3690
over a 0°C to +70°C range.

features

= Full compatibility with EIA standards RS-232-C,
RS-422 and RS-423, and Federal standards 1020 and
1030

® |nput voltage range of £15V (differential or common-
mode)

® 5k input impedance

® 50 mV input hysteresis

® 200 mV input threshold

® Four receivers in single 16-lead 6r 18-lead package

® Single 5V, +10% supply

connection diagrams

Dual-In-Line Package

N IN OUT STROBE OUT IN N

Vee
Iis |15 JM 13 12 11 lm I9

Dual-In-Line Package

ouT  STB S§TB  OUT N IN

'13 |1z In |w

-

Vee IN N

lw ln lw |15 i

I 1 l 2 | 3 4 I 5 ] [ I 7 In
N IN  OUT STROBE OUT N
TOP VIEW

Order Number DS1689J, DS3689J
or DS3689N

O O
N IN outT ST8 STB ouT- iN N GND
TOP VIEW

Order Number DS1690J, DS3690J
or DS3690N

*Specifications may change
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absolute maximum

ratings (Note 1)

operating conditions

MIN MAX UNITS
Supply Voltage 8.0v Supply Voltage (Vgc) 4.5 5.5 \"
C_ommon:Mode Voltage +26V Temperature (TA)
Differential Input Voltage 25V DS1689, DS1690 -55 +125 °c
Strobe Voltage 8.0v DS3689, DS3690 0 +70 °c
Qutput Sink Current 50 mA
Power Dissipation 600 mW Common-Mode Voltage (Vgm) -16 +16 \
Storage Temperature Range —65°C to +150°C Voltage Differential (Vp|FF) <6 \Y
Lead Temperature (Soldering, 10 seconds) 300°C
electrical characteristics (Notes2and 3)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Vru  Differential Threshold Voltage Z10V < Yy < HOV lout = —400A. Vour > 2.5V 0.06 0.2 v
- lout =4 mA,  Vour <04V -0.08 ~-0.2 \
lout = —400uA, Vour > 2.5V 0.06 0.3 v
16V < Ve <+18V | lour =4 mA,  Vour <04V -0.08 -0.3 A
Rin Input Resistance —16V < Vem < +15V 5 k2
Iin(p)  Data Input Current (Unterminated) Vem = 15V 3.0 4.2 mA .
Vem =0V 0 ~0.5 mA
Vem =15V -3.0 -4.2 mA
Input Balance (Note 6) lout = ~400pA, Vpge = 0.4V 25 \
7V < Vem <H+IV [lour =4 mA,  Vper = 0.4V 0.4 v
lee Power Supply Current Vpieg = -0.5V, (Note 5) 4.5 mA
Vou Logical 1" Output Voltage lout = —400uA, Vpipr =1V 25 35
VoL Logical ““0" Output Voltage loutr =4 mA, Vpie =—1V 0 0.25 0.4
Vin¢1) Logical ““1” Strobe Input Voltage lout =4 MA, Vour <04V, Vg =3V 20
Vino) Logical 0" Strobe Input Voltage louT = —400uA, Vour 2> 2.5V, Vpee = -3V 0.8
Iingry  Logical “1” Strobe Input Current Vsrrose = 5.5V, Vpee =3V 100 MA
hneoy  Logical 0" Strobe Input Current Vstrose =0V, Vpige =3V —0.36 mA
los Qutput Short Circuit Current lout =0V, Vgtrose =0V, Ve = 5.5V, (Note 4) -40 mA
todo(py Differential Input to ““0” Qutput 30 ns
1, Differential Input to "“1”” Output 20 ns
pd1(D) Vee = BV, Tp = 25°C g
todos) Strobe Input to “0” Output 1 ns
tpa1(s) Strobe Input to “1" Output 10 ns

Note 1: “Absolute Maximum Ratings’ are those values beyond which the safety of the device cannot be guaranteed. Except for “‘Operating
Temperature Range’’ they are not meant to imply that the devices should be operated at these limits. The table of “Electrical Characteristics’
provides conditions for actual device operation. .
Note 2: Unless otherwise specified min/max limits apply across the —55°C to +125°C temperature range for the DS1689 and DS1690 and across
the 0°C to +70°C range for the DS3689 and DS3690. All typical values are for Tp = 25°C, Ve =5V and Ve = OV.
Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. All
values shown as max or min on absolute value basis.
Note 4: Only one output at a time should be shorted. )
Note 5: The specifications given are for one receiver only. Therefore, the total package dissipation and supply currents will be four times the values
given when all receivers are operated under identical conditions.
Note 6: Refer to EIA-RS-422 for exact conditions.
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DS3650,DS3652

NATIONAL

Line Drivers/Receivers

DS3650, DS3652 quad TTL compatible line receivers

general description

The DS3650 and DS3652 are TTL compatible quad.

high speed circuits intended primarily for line receiver
applications. Switching speeds have been enhanced over

. conventional line receivers by the use of Schottky

technology, and TRI-STATE® strobing is incorporated
offering a high impedance output state for bused
organizations.

The DS3650 has active pull-up outputs and offers a
TRI-STATE strobe, while the DS3652 offers open
collector outputs providing implied “AND’" operation.

The DS3652 can be used for address decoding as
illustrated below. All outputs of the DS3652 are tied
together through a common resistor to 5V. In this

configuration the DS3652 provides the “AND"’ function.
All addresses have to be true before the output will go
high. This scheme eliminates the need for an “AND"’
gate and enhances speed throughput for address decoding.

features
® High speed 8 ns (typ)-
® TTL compatible
® {nput sensitivity 125 mV
® TRI-STATE outputs for high speed buses

' m Standard supply voltages 5V
® Pin and function compatible with MC3450 and

MC3452

connection diagram
Dual-In-Line Package
Vee ~INB +N B ouTB Vee OUTD +IND ~IND
|1s 15 14 In 12 Iu Im |9

2 I 3 q 5 6 7 8
~INA +INA OUTA STB ouTC +INC ~INC GND
TOP VIEW
Order Number DS3650J, DS3650N,
DS3652J or DS3652N

typical applications

Implied ‘“AND"’ Gating

truth table -

QUTPUT
INPUT STROBE
DS$3650 DS3652
Vip 2 +256 mV L H Open
H Open Open
25 mV <V p <425 mV L X X
H Open Open
Vip <25 mV L L L
. H Open Open
L = Low Logic State
H = High Logic State
Open = TRI-STATE
X = Indeterminate State
STROBE ¢
[c SRSUNN——— -0
DS3650
OO~ }—0—
JSTRDBE a
© |—O- -0
O~ O —O DATA
o gj DS3650 | OOUTPUT -
o -t ]
DATA
LINES { o o] o
o -0 t—o——1—4
ps o D53650 Ot
©- -O0—
STROBE <}
o oo |—o-
o- -o— t—o——4—
o— o] o0 »
e, —O=1 }—o—
STROBE
01 02} 03} 04
[T l

Wired ¢OR’" Data Selecting Using TRI-STATE Logic
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absolute maximum ratings operating conditions
(Note 1) (Ta = 0°C to +70°C unless otherwise noted.)

Power Supply Voltages MIN MAX UNITS

Vee +7.0 Vpc Power Supply Voltages
VEE +7.0Vpe Vee +4.75 +5.25 Vpbe
Differential-Mode Input Signal Voltage VEE —4.75 -5.25 Vpe
Range, V|pR +6.0 Vpc Output Load Current, I 16 mA
Common-Mode Input Voltage Range, V|CR +5.0 Vpg Differential-Mode Input
Strobe Input Voltage, V|(s) 5.5 Vpc Voltage Range, VIpR -5.0 +5.0 Vpe
Storage Temperature Range —65°C to +150°C Common-Mode Input
Lead Temperature (Soldering, 10 seconds) 300°C Voltage Range, V|CR -3.0 +3.0 Vbc
’ Input Voltage Range (any
input to GND), V|R -5.0 +3.0 Vpc
Operating Temperature Range, Ta 0 +70 °c

electrical characteristics
(Vee = +5.0 Vpe, Vee = —5.0 Vpe, Ta = 0°C to +70°C unless otherwise noted) (Notes 2 and 3)

PARAMETER CONDITIONS MIN TYP MAX UNITS

[T ) High Level Input Current to (Figure 5) 75 MA
Receiver Input

hew Low Level Input Current to (Figure 6) -10 MA
Receiver Input

hins) High Level Input Current to Vips) = 2.4V 40 MA
Strobe Input (Figure 3)| V\us) = 5.25V 1 mA

hits) Low Level Input Current to Strobe Viue) = 0.4V -1.6 mA
Input

Vou High Level Output Voltage DS3650 2.4 Vbe

' (Figure 1)

lcex High Level Output Leakage DS3652 250 MA
Current

VoL Low Level Output Voltage (Figure 1) 0.4 Voe

los Short-Circuit Output Current (Note 4) (Figure 4) DS3650 -18 =70 mA

lore Output Disable Leakage Current (Figure 7) DS3650 40 KA

leen High Logic Level Supply Current ’ 45 60 mA
from Vee (Figure 2)

lgen High Logic Level Supply Current -17 -30 mA
from Ve

switching characteristics (Ve =+5.0 Vo, Veg =—5.0 Vg, Ta = +25°C unless otherwise noted.)

PARAMETER o CONDITIONS MIN TYP MAX UNITS
teHL (D) High-to-Low Logic Level Propagation DS3650 i 9 ns
Delay Time (Differential Inputs) DS3652 10 ns
(Figure 8)
tpLH(D) Low-to-High Logic Level Propagation DS3650 9 ns
Delay Time (Differential Inputs) -DS3652 10 ns
teon(s  TRI-STATE to High Logic Level DS3650 8 ns
Propagation Delay Time (Strobe)
teuo(s)  High Logic Level to TRI-STATE DS3650 8 ns
Propagation Delay Time (Strobe)
(Figure 9)
troL(s) TRI-STATE to Low Logic Level DS3650 . 10 ns
Propagation Delay Time (Strobe)
trLots) Low Logic Level to TRI-STATE DS3650 10 ns
Propagation Delay Time (Strobe) ’
tPHL(S) High-to-Low Logic Level Propagation DS3650 7 ns
Delay Time (Strobe) DS3652 8 ns
(Figure 10)
teLH (S) Low-to-High Logic Level Propagation : DS3650 7 ns
Delay Time (Strobe) DS3652 8 ns

Note 1: “Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be guaranteed. Except for *‘Operating
Temperature Range’ they are not meant to imply that the devices should be operated at these limits. The table of "Electncal Characteristics’’
provides conditions for actual device operation.

Note 2: Unless otherwise specified min/max limits apply across the 0°C to +70°C range for the DS3650 and DS3652. All typuca! values are for
TA = 25°C, Vgc = BV, and VEg = —5V.

Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted.
All values shown as max or min on absolute value basis.

Note 4: Only one output at a time should be shorted.

-
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DS3650,DS3652

ac test circuits and switching time waveforms - - :

‘ v{o——————0+ —'Eo——o +4.75V
vzo——-—o% :_:o_.
‘_o.“_. .Eo_)._.
T S E— .2 DS3650 10
: o ns:s:z 12 O ~475V
5] m o A V2 V3 V4 ,
Vs 0= o3 DY DS3650 DS3652 | DS3650 DS3652 | DS3650 DS3652 | DS3650 DS3652 !
V4 O O— e i
8 25 Vou | +2.975V +3.0V +3.0V GND +0.4 mA
-3.0v -2.975V GND -3.0v +0.4 mA
— leex +2.976V +3.0V +3.0V GND "
Ds3652 -3.0vV -2.975V GND | ° -3.0v
Vo | +3.0V  +3.0vV | +2975v +2975v] GND  GND | +3.0V  +3.0V | -16mA
+6.25V o——@—- \: oL

-2.975V  -2975V | -3.0V ~3.0v -3.0v -3.0v . GND GND -16 mA
leex
Iy Vou OR Vo ‘ . . '
Channel A shown under test. Other channels are tested similarly.
DS3650 | "

FIGURE 1. Icgx, VOH, and VoL

Wo—g
[
16 ~ 1 16
=01 +5.25V y-——-OT r‘—so——oajﬁv
15 0
14 3 19 w
B ) g M 13
DS3650 een O DS3650 0
DS3652 @—o ~5.25V O—d DS3652 % O -5.25V
iy OR Iy b o o
- 7 10
—+—o0—1 5—0—1
- Vines) O =k oxi U b
Vuus)‘I
! FIGURE 2. IccH and IggHq ' +~ FIGURE 3. I j4(s) and lj(S)
1 16 ; 1 16
-0~ p=-Or—mee=O +5.25V vi p—( : )=—O— [=-O——O 525V
2 15 e 2 15
+25mY Om———1-0—| mna Vi-20v O— O~
— -OT l'; +3.0v oi E<)-
o -0_5 DS3650 ' '—O o oﬂ Ds3650 .1_1.() |
e o— ‘—f& 0 -525V o_:J DS3652 %c O~525V
1 o o1 o-:- -;—o-c
= O J:o— |—0—1—¢
—J
' Note: Channel A(-) shown under test, other channels
Note: Channel A shown under test, other channels are e ested similarly. Devices ae tested with V1 from
tested similarly. Only one output shorted ata time. o
FIGURE 4.1 FIGURE 5.1
) os . ¥ IH
b 1 16 1 16,
vi -z.ovo—o—@—o— OO 45,26V - v 0——07 TﬁO———O 528V
v 2 154 o . =0
' 14 o o
4 13 4 13
30V O 0 DS3650 1_20 2.0V 4? 053650 Tzo .
OT 053652 7@ O -5.25V O? 0s352 - mc -0 -5.25V
o A b—O—{ ' . —~O !
3.l & -0 7 10
8 9 L " g 9
—[O— —O0—1—4 Vi -_-1: p—O0— —O—1—4
L '
Note: Channel A(-) shown under test, other channels . ) ) )
are tested similarly. Devices are tested with V1 from R Note: Output of Channel A shown under test, ather !
+3.0V to -3.0V. outputs are tested similarly for V1 = 0.8V and +2.4V.
- Lo . . P . r
FIGURE 6. I} : FIGURE 7. IoFF
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ac test circuits and switching time waveforms (con’t)

100 MV Ol L
— :: o
50 T
053650 —cn
DS3652 =0
1

" iifteee

Note: Qutput of Channet B shown under test, other channels are tested similarly.

8" for DS3650
€, = 15 pF total for DS3652
€. =50 pF total for DS3650

450V
1 16 380
N e . .’ e
2 15 st
v2 O e Oy
3 12
4 13 >
o ool
s 053650 )
OT TC O -5.0vV <
N916
Ew 50 01 :;o K :: " OREQUIV
X
>3] Da T
1 _[o— —o--q} =
= 0
A
Note: Output of Channel B shown undr tes, -
other channelsare tested similarly.
tpLO(S)
30v
Ew 50%
ov
teLois)
~15v
Eo
VoL +0.5V
Vo
tpoL(S)
3ov
Ewm 50%
ov
thoLes)
50V-vD,
& 15v
Vo

Eo

200 mV
En 50%
[
teLnD) teHL D)
Vou
Eo 15V
Vou
En waveform characteristics:
triy and tryy < 10 ns measured 10% to 90%
PRR = 1.0 MHz
Duty Cycle =500 s
V1 v2 s1 s2 Cp
teLow | 100 mV GND Closed | Closed 15 pF
tpoL(s) | 100 mV GND Closed Open 50 pF
tpHO (S) GND 100 mV | Closed | Closed 15 pF
tpoH (5) GND 100 mV | Open Closed 50 pF

Cy includes jig and probe capacitance.
Eyn waveform characteristics: ty 4 and tTHL < 10 ns
measured 10% to 90%.

PRR = 1.0 MHz
Duty Cycle = 50%

tPHO(S)

teHo(5)
Vou
Vo - 05V
~15V
tPOH(S)
v
50%
o
. teoHIs)
Von
15V
=0V

FIGURE 9. Strobe Propagation Delay Times tp| 0(S). tPOL(S). tPHO(S) and tpQH (S)
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DS3650,DS3652

ac test circuits and switching time waveforms (con’t)

+100 MV Qe

&i¥

1231

DS3652

+5.0V
v
16
15 En 0%
- <
14 0 v
—()--u toLuis) torLis)
yTZC O Eo Vou
_.c" O 5.0V : Eo 15V
-0
10 L 15 pF Vou
Da T (TOTAL) ’
—0—1—4 L.
Nate: E,y waveform characteristies:
troy and tryy < 10 ns measured 10% to 90%
PRR = 1.0 MHz
Duty Cycle = 500 ns

Note: Output of Channel B shown under tast,

other channels are tested similarly.

schematic diagrams

\

FIGURE 10. Strobe Propagation Delay tpy (s) and tpH (S)

TO OTHER
CIRCUITS

DS3650
850 S 850 J S 6k 3 5k & 16k 120
N :]' .
N v L o
¥, Y, y >,
, 1 ¥ 580 o ouTPUT
—~ ¥ % _ |
- "’_F" 1 g s *
L 35K
GND
l O
Sk Sk = )
N N
f’l f‘ kﬂ 120 16k S 4k
1/4 OF CIRCUIT SHOWN p————o STROBE
T0 OTHER Y
CIRCUITS *
l
DS3652
Vee
850 3850 J B 35k a 1.6k
L j‘
LY ) 4
A A% 2 ¥ ~f
4 580
*°—{___ x X +——ooutpuT
INPUT £ ey
{‘ f'* ‘L‘ 1*
v D 3.5k GND
a3
¢ s
0 STROBE
1/4 OF CIRCUIT SHOWN
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DS7640/DS8640 quad NOR unified bus receiver

general description features

The DS7640 and DS8640 are quad 2-input receivers ® Plug-in replacement for SP380 gate

designed for use in bus organized data transmission ® Low input current with normal Vgc or Ve = 0V
systems interconnected by terminated 12082 impedance (301A typ)

lines. The external termination is intended to be 18052 ® High noise immunity (1.1V typ)

resistor from the bus to the +5V logic supply together
with a 3902 resistor from the bus to ground. The design
employs a built-in input threshold providing substantial
noise immunity. Low input current allows up to 27

® Temperature-insensitive input thresholds track bus
logic levels

® DTL/TTL compatible output

driver/receiver pairs to utilize a common bus. This ® Matched, optimized noise immunity for 1" and “0"
receiver has been specifically configured to replace the levels
SP380 gate pin-for-pin. ® High speed (19 ns typ)

connection diagram

Dual-In-Line Package

ouT3 ouT4 IN4A IN 4B IN3A IN 3B \

14 13 12 1 10 | 9 ‘ﬂ

|1 2 |3 I 4 5 I [} l 7
GND out 2 ouT 1 IN1A IN1B IN 2A IN28B

TOP VIEW

Order Number DS7640J, DS8640J
DS8640N or DS7640W

typical application
) 1209 Unified Data Bus

+5V 5V

180 180

M L 1] 1T <

| | 11

I

11

‘ . 1 Ly
l__ —_ — J DSDBS'I

|____.__.J

- _l 390
|
|
|
|
_.|

| F
r——-




DS7640/DS8640

absolute maximum ratings (Note1)

operating conditions

MIN MAX UNITS
Supply Voltage 7.0v Supply Voltage (Vee)
Input Voltage 5.5V DS7640 4.5 '5.5 \
Power Dissipation 600 mW DS8640 4.75 5.26 \"
Storage Temperature Range —65°C to +150:C Temperature (Ta)
L.ead Temperature (Soldering, 10 seconds) 300°C DS7640 55 +125 °c
DS8640 ) 0 +70 °c
electrical characteristics
The following apply for Vi iy < Vee < Vmax: Tvin < Ta < Tuyax. unless otherwise specified (Notes 2 and 3)
PARAMETER CONbITIONS MIN TYP MAX UNITS
Vin High Level Input Threshold DS7640 1.80 1.50 \2
Vour = VoL
’ DS8640 1.70 1.50 \
Vi Low Level Input Threshold v -v DS7640 1.50 1.20 \4
ouT — Ton DS8640 1.50 1.30 Y
| Maximum Input Current Vee = Vmax 30 80 MA
Vi =4V
. c =0V 1.0 50 uA
[ Maximum Input Current =04V, Vce = Vmax 1.0 50 MA
Vou  Output Voltage IOH =—400uA, VN = V) 24 \2
VoL Output Voltage L =16mA, Viy=Viy 0.25 0.4 \2
los Output Short Circuit Current Vin = 0.5V, Vog =0V, Vee = Vpax. (Note 4) -18 —55 mA
lee Power Supply Current Vin =4V, (Per Package) 25 40 mA
switching characteristics
PARAMETER CONDITIONS MIN TYP MAX UNITS
tog Propagation Delays (Notes 5 and 6) Input to Logic ‘1" Output 10 23 35 ns
Input to Logic 0" Output 10 15 30 ns

Note 1: “Absolute Maximum Ratings”
Temperature Range’’
provides conditions for actual device operation.

are those values beyond which the safety of the device cannot be guaranteed. Except for ‘‘Operating
they are not meant to imply that the devices should be operated at these limits. The table of “Electrical Characteristics”

Note 2: Unless otherwise specified min/max limits apply across the —55°C to +125°C temperature range for the DS7640 and across the 0°Cto
+70°C range for the DS8640. All typical values are for Tp = 25°C and Vgg = 5V.

Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted All

values shown as max or min on absclute value basis.

Note 4: Only one output at a time should be shorted.
Note 5: Fan-out of 10 load, C oAD =
Note 6: Apply for Vog =5V, Tp = 25°C.

15 pF total, measured from V| = 1.6V to VoyT = 1.5V, V|N = OV to 3V pulse.
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DS7641/DS8641 quad unified bus transceiver

general description

The DS7641 and DS8641 are quad high speed drivers/
receivers designed for use in bus organized data trans-
mission systems interconnected by terminated 120
impedance lines. The external termination is intended to
be a 1802 resistor from the bus to the +5V logic supply
together with a 39082 resistor from the bus to ground. .
The bus can be terminated at one or both ends. Low bus
pin current allows up to 27 driver/receiver pairs to
utilize a common bus. The bus loading is unchanged
when Ve = OV. The receivers incorporate tight thresh-
olds for better bus noise immunity. One two-input NOR
gate is included to disable all drivers in a package
simultaneously.

features

® 4 separate driver/receiver pairs per package
® Guaranteed minimum bus noise immunity of 0.6V,
1.1V typ

m Temperature insensitive receiver thresholds track bus
logic levels

® 30uA typical bus terminal current with normal V¢e
or with Ve = 0V

® QOpen collector
connection

® High speed
® Series 74 TTL compatible driver and disable inputs
and receiver outputs

driver output allows wire-OR

connection diagram

Dual-In-Line and Flat Package

Vec  BUST N1 OUT1

16 lxs 13 13

BUS 2 N2

0UT2 DISABLE A
12 1 10 9

Eils

r ol

BUS3 IN3 ouT3 BUS4 INg OUT4 DISABLEB GND
TOP VIEW
Order Number DS7641J, DS8641J
or DS8641N
typical application
v 12092 Unified Data Bus wv
180 180
390 =3 T - el e
T s e N T &
| I [ 11 |
= | I [ 11 | =
RyBioR SINvVEIRS
11 11
1/6 1/6 14
owmisN/ | L | |1 lessw] | Lossnf |

Lv98SA/Lv9LSa




DS7641/DS8641

absolute maximum ratings (Note 1)

operating conditions

\ MIN MAX UNITS
Supply Voltage v Supply Voltage, (Vcc)
Input and Output Voltage 5.5V ". DS7641 45 55 \
Power Dissipation 600 mW DS8641 4.75 5.25 \2
. o o
Storage Temperature Ranqe —65°C to +150°C Temperature Range, (Ta)
Lead Temperature (Soldering, 10 seconds) 300°C DS7641 k _55 125 °c
DS8641 0 +70 °C
electrical characteristics
The following apply for Vpin < Vee < Vmax: Tmin < Ta < Tmax unless otherwise specified (Notes 2 and 3)
PARAMETER l CONDITIONS l MIN I TYP I MAX J UNITS
DRIVER AND DISABLE INPUTS
Viy  Logical /1" Input Voltage 2.0
V.  Logical “0" Input Voltage 0.8
[N Logical “1"” Input Current Viny =5.5V 1 mA
M Logical 1" Input Current Vin =24V 40 MA
hie Logical 0" Input Current Vn =04V -1.6 mA
Ver  Input Diode Clamp Voltage ) Ipis =—12mA, I)y =—12mA, lgys =—12mA, -1‘ -1.5 \
T =26°C
DRIVER OUTPUT/RECEIVER INPUT
Vlou.a Low Level Bus Voltage Vpis = 0.8V, Vy =2V, Igys =50 mA 0.4 0.7 \
line  Maximum Bus Current Vin =08V, Vgus =4V, Vce = Vmax 30 100 uA
litg  Maximum Bus Current Viny =0.8V, Vgys =4V, Ve =0V 2 100 HA
V)y  High Level Receiver Threshold v =08V, Vor = 16mA DS7641 1.80 1.50 Vv
o = BEV You = Tom DS8641 170 1.50 v
Vi.  Low Level Receiver Threshold v 2 0.8V, Ve = ~400uA DS7641 1.50 1.20 \
o = 88V, Yo H DS8641 1.50 1.30 v
RECEIVER QUTPUT
Vou  Logical “1” Output Voltage Vin = 0.8V, Vgus = 0.5V, loy = ~400uA 24 v
VoL  Logical “0” Output Voltage Vin = 0.8V, Vgus =4V, lop = 16 mA 0.25 0.4 v
los  Output Short Circuit Current Vpis = 0.8V, Viy =0.8V, Vgys =0.5V, Vg =0V, -18 —55 mA
Vee = Vmax. (Note 4)
lcc  Supply Current Vpis =0V, V,y =2V, (Per Package) 50 70 mA
switching characteristics
PARAMETER CONDITIONS MIN TYP MAX UNITS
tpg  Propagation Delays (Note 7)
Disable to Bus “1” 19 30 ns
Disable to Bus 0" (Note 5) 15 23 ns
Driver Input to Bus 1" 17 25 ns
Driver Input to Bus “0" 9 15 ns
Bus to Logical 1" Receiver 20 30 ns
Output
Note 6
Bus to Logical ‘0" Receiver (Note 6) 18 30 ns
Output

VN =0V to 3V pulse.

Note 6: Fan-out of 10 load, C gaD = 15 pF total. Measured from V= 1.5V to VouT = 1.5V, V| =0V to 3V pulse.
Note 7: The following apply for Voc =5V, Ta = 25°C unless otherwise specified.

Note 1: “Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be guaranteed. They are not meant to imply
that the devices should be operated at these limits. The table of “’Electrical Characteristics’’ provides conditions for actual device operation.

Note 2: Unless otherwise specified min/max limits apply across thé —55°C to +125°C temperature range for the DS7641 and across the 0°C to
+70°C range for the DS8641. All typical values are for Ta =25°C and Vg =5V.

Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. All
values shown as max or min on absolute value basis.

Note 4: Only one output at a time should be shorted.’ .
Note 5: 91Q from bus pin to Ve and 20092 from bus pin to ground. C gApD = 15 pF total. Measured from VN = 1.5V to Vgys= 1.5V,
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DS8642 quad transceiver

general description

The DS8642 is a quad transceiver designed for bus
organized data transmission systems terminated by 5002
impedance. The bus can be terminated at one or both
ends. It has four bus drivers with a common strobe
gate and four bus receivers. Bus driver outputs can be
"OR-tied’’ with up to 19 other drivers and with up to
20 bus receiver loads. The bls loading is 2k when
Vcc‘ = OV.

Line Drivers/Receivers

features

® 100 mA Drive Capability

= Four separate driver/receiver pairs

® Open collector driver output allows wire-OR con-
nection

8 5082 line termination

m Completely TTL compatible on driver and disable
inputs, and receiver outputs

connection diagram

Dual-In-Line Package

Vec STROBE OUT,  IN, OUTc  INc  BUSc  BUSp

)|

1s| 15

1 10 8

J

5

MI 1
ol

0T, N, OUTg

¢

Order Number DS8642J
~ or DS8642N

BUSg BUS,  GND GND
TOP VIEW

[} 7I aI
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DS8642

" absolute maximum ratings (Note 1) operating conditions

MIN .. MAX  UNITS

&
Supply Voltage v Supply Voltage, Vo 475 525 v
Input Voltage 5.5V Temperature, Ta ‘0 +70 °c
Output Voltage . 5.5V ‘

'Storage Temperature Range -65°C to +150°C
Power Dissipation 600 mW
Lead Temperature (Soldering, 10 seconds) 300°C

electrical characteristics (Notes 2 and 3)

PARAMETER | CONDITIONS | [ oTve [ wmax

I. UNITS

DISABLE/DRIVER INPUT

Vin Logical 1" Input Voltage Vee = Min ' 2

Vi Logical “0" Input Voltage Vee = Min 1 . 08 .

[ Logical 0" Input Current Vee = Max, Vi =04V -0.9 -1.6, mA
by Logical 1" Input Current ViNn =.2.4V ' 40 MA

' . Vee = Max
| vy =55V ) ) 1 mA

Veb Input Clamp Voltage ' Iy =—12mA B -0.8 -1.5 v
RECEIVER INPUT/BUS QUTPUT

Viuge Logical “1” Input Voltage Vee = Max 3.1 \
ViLe Logical “0" Input iVoltage Vee = Min 1.4 v
Veope Input Clamp Diode - Iin =50 mA -1.0 -1.5 \Y
lius Logical “1" Input Current Vee =Max, Ving = Vee 180 450 MA
lis Logical “0" Input Current Vee = Max, Vi =04V -40 MA
Vore Logical 0" Output Voltage Vee = Min, Igy = 100 mA 0.4 0.8 \
’ loL Logical 0" Output Current Vee =Min, Vg =08V 100 mA
lons Power ““OFF"’ Bus Current Vee =0V, Viyg. =5.25V 1.7 2.65 mA
RECEIVER OUTPUT :

Vou Logical “1” Output Voltage Vee =Min, lour =—1mA 24 3.2 A
lon Logical 1" Output Current Vee =Min, Vgyt = 5.5V 100 MA
los Qutput Short Circuit Current Vee = Min, Voyr =0V, (Note 4} —10 -28 —55 mA
Voo Logical ‘0" Output Voltage " Vee =Min, loyr = 16 mA 0.3 0.45 \
lec Supply Current Ve = Max ] T 49 J 64 I mA

Ta =25°C.

Temperature Range’’

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except for “Operating
they are not meant to imply that the devices should be operated at these limits. The table of ‘‘Electrical Characteristics’
provides conditions for actual device operation.

Note 2: Unless otherwise specified mln/max limits apply across-the 0°C to +70°C range for the D88642 All typicals are given for Voc = 5V and

Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted

_ All values shown as max or min on absolute value basis.
Note 4: Only one output at a time should be shorted.
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switching characteristics

PARAMETER CONDITIONS MIN TYP MAX UNITS
todo Propagation Delay to a Logical “0" (Figure 1) 34 50 ns
From Data Input to Receiver Qutput
tod1 Propagation Delay to a Logical “1"” (Figure 1) 25 50 ns
From Data Input to Receiver Output
todo Propagation Delay to a Logical ‘0" (Figure 1) 38 55 ns
From Strobe Input to Receiver
Output
tod1 Propagation Delay to a Logical “1" (Figure 1) 25 55 ns
From Strobe Input to Receiver
Output
typical performance characteristics
Receiver ON Impedance Receiver OFF {mpedance
T 1 1 VI lwl
| Ve =5V | | Vec*
400 Tic= 25°C 20 Ta =25°C
300 15 7
3 H Vd
3 E /'
z 200 z 10
: : %
v
100 0. A
7 5 e
1 P
0 1 2 3 a4 0 1 2 3 4 5
Vauys (V) Vgus (V)
ac test circuit and switching time waveforms
) 3V -
DATA INPUT :\x\ 1.5V
ov
N |<~— todo
STROBE Von
RECEIVER 1.5V 1.5V
RECEIVER ouTPUT
oUTPUT ov
3v
DATA INPUT
50 pF STROBE 15V 1.5V
INPUT
ov
| tod1 —| tpap |-
VQN
RECEIVER
OUTPUT 1.5V 15V
FIGURE 1. ov
= 5MHz
Pulse Width = 100 ns
L=t=5ns
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DS7820/Ds8820

NATIONAL

DS7820/DS8820 dual line receiver

general description

The DS7820, specified from ~55°C to +125°C, and
the DS8820, specified from 0°C to +70°C, are
digital line receivers with two completely indepen-
dent units fabricated on a single silicon chip.
Intended for use with digital systems connected
by twisted pair lines, they have a differential input
designed to reject large common mode signals while
responding to small differential signals. The output
is directly compatible with RTL, DTL or TTL
integrated circuits.

features

m Operation from a single +5V logic supply
m Input voltage range of £15V

Line Drivers/Receivers

‘® Each channel can be strobed independently

m» High input resistance

® Fanout of two with either DTL or TTL
integrated circuits

The response time can be controlled with an ex-
ternal capacitor to eliminate noise spikes, and the
output state is determined for open inputs. Ter-
mination resistors for the twisted pair line are
also included in the circuit. Both the DS7820 and
the DS8820 are specified, worst case, over their
full operating temperature range, for £10-percent
supply voltage variations and over the entire input
voltage range.

schematic and connection diagrams

RESPONSE TIME
CONTROL

Dual-In-Line and Flat Package
A "

. NPT

< R0
>
b |
> R16
> x

NON-INVERTING
INPUT A1
15K
o g
< ®
AAAS-AAA
WA WA
() RS
ALY ALS
R <
">
>
SR
>
:& b3
INVERTING _s A
INPUT v

INPUT

n

ouTPUT

GROUND

typical application

INPUTS {

Line Driver and Receiver
1/2 DS7830

& W o=

TWISTED PAIR LINE

TExact value depends on line length.
*Optional to control response time.

.
STROBE =t
RESPONSE TIME mmmmsee]

ouTPyT

7
GROUND =]

NPUT
10
e STROBE
9
s RESPONSE TIME

]
b OUTPUT

TOP VIEW

Order Number DS7820J or DS8820J
Order Number DS8820N
Order Number DS7820W or DS8820W

ot
0.014F
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absolute maximum ratings (Note 1)

operating conditions

MIN MAX UNITS
Supply Voltage 8.0v Supply Voltage (Vcc)
Input Voltage 120V DS7820 4.5 5.5 \%
Differential Input Voltage +20V DS8820 4,75 5.25 \%
Strobe Voltage 8.0v Temperature (Ta)
QOutput Sink Current 25 mA DS7820 —55 +125 °C
Power Dissipation 600 mW DS8820 0 +70 °c
Storage Temperature Range —65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C
electrical characteristics (Notes 2 and 3)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Viny Input Threshold Voltage Vin=0 -0.5 0 0.5 \
-15V <V,y < 15V -1.0 0 1.0 \
Von High Output Level lout 0.2 mA 25 5.5 \Y
Voo Low Output Level lsink <3.5mA 0 0.4 \Y
R\~ Inverting Input Resistance 3.6 5.0 k&
R* Non-inverting input Resistance 1.8 25 k2
Rt Line Termination Resistance Ta =25°C 120 170 250 Q
t, Response Time Cperay =0 40 ns
CpeLay = 100 pF 150 ns
st Strobe Current Vstrose = 0.4V 1.0 1.4 mA
VstRrose = 5.5V -5.0 MA
lee Power Supply Current Vin = 15V 3.2 6.0 mA
Vin =0 5.8 10.2 mA
Viy =15V 8.3 15.0 mA
hnt Non-Inverting Input Current Viy = 15V 5.0 7.0- mA
’ Vin=0 -1.6 -1.0 mA
Vi =—15V -9.8 -7.0 mA
N~ Inverting Input Current Vin = 15V 3.0 4.2 mA
Vin =0 0 -0.5 mA
Vin =—15V —4.2 -3.0 "mA

Note 1: ""Absolute Maximum Ratings’’ are those values beyond which the safety of the device cannot be guaranteed. Except for ‘‘Operating
Temperature Range” they are not meant to imply that the devices should be operated at these limits. The table of “‘Electrical Characteristics’

provides conditions for actual device operation.

Note 2: These specifications apply for 4.6V <-Vgg < 65V, =15V € Vg < 15V and —55°C < Ta<sH 25°C for the DS7820 or 0°C < TaA <
470°C for the DS8820 unless otherwise specified; typical values given are for Vo = 5.0V, Tp = 25°C and Ve = 0 unless stated differently.
Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. All

values shown as max or min on absolute valué basis.

Note 4: The specifications and curves given are for one side only. Therefore, the total package dissipation and supply currents will be double the
values given when both receivers are operated under identical conditions.
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DS7820/DS8820

DIFFERENTIAL INPUT VOLTAGE (V)

INPUT VOLTAGE (V)

IS

OQUTPUT VOLTAGE (V)

s & e o o
N e & N W

l
e
w

b e wmoa

-~ ow s

typical performance characteristics (Note 3)

Supply Voltage Sensitivity Common Mode Rejection Transfer Function
5
T T T T 17T
Ta=26°C S 04 Ty =25°C | Vec=sv
S [T FaNOUT=2
Yo, g s’ -
W >
NN 25, I 02 — w =
" 4, o Yo .
T o <4 s LTS5y, g 3
g < louy = I~ 5
I~ Your =0, el F i "2 ma = 55°C I,
- lo, < H \‘\LL “\,- s = 125°C ]
™~ - 1 Your = = 2 £op +—
_— I 7= 04y, o TS 2 25°C
E-02 PUT =35 mq 5 4/
5 | g Y
A : w
& -048 ;-
=] I [
4 45 5 55 6 -20 -10 0 10 20 -04 -02 0 02 04
SUPPLY VOLTAGE (V) INPUT VOLTAGE (V) DIFFERENTIAL INPUT VOLTAGE (V)
Response Time Output Voltage Levels Termination Resistance
— 5 200
Vee =5V
Ta =25°C | TPUT HIGH
-~ 4 o 180
2
- & Voo = 5.0V g y.d
s 3 w 180
T Caetay = 100 pF 2 g /
C, =0 > w a 7
detey = ¥ N é— 02 2 170
4 = @
[ \ S QUTPUT LOW
0.1 160
(] 150
0 0.2 04 0.6 08 -75 -50 -25 0 25 50 75 100 125 -75 -50 -25 0 25 50 75 100 125
TIME (us) TEMPERATURE (°C) TEMPERATURE (°C)
Positive Supply Current L] I Power Dissipati
10 300 ——
[ 1 Vg = 5.0V )
8 Vee =5V OUTPUT LOW
\ -
% \\ Oy % \
= N7, = )
= 6 Uy = 200
z Ny, g\
o« N | <
= 3 Mt o, a
2 ~ Y%, 3 (g
> N, g A\ ELINE/4
g 2 \lllc// N : 100 1
E H 25°C
@ H N
n a
7 |
=
- 0
-20 -10 0 10 20 -20 -10 0 10 20

INPUT VOLTAGE (V)

INPUT VOLTAGE (V)
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Line Drivers/Receivers

DS7820A/DS8820A dual line receiver

general description

The DS7820A and the DS8820A are improved
performance digital line receivers with two com-
pletely independent units fabricated on a single
silicon chip. Intended for use with digital systems
connected by twisted pair lines, they have a differ:
ential input designed to reject large common mode
signals while responding to small differential sig-
nals. The output is directly compatible with RTL,
DTL or TTL integrated circuits. Some important
design features include:

Operation from a single +5V logic supply
Input voltage range of 15V

[
n
®m Strobe low forces output to 1" state
® High input resistance

® Fanout of ten with either DTL or TTL inte-
grated circuits

® Qutputs can be wire OR'ed
m Series 54/74 compatible

The response time can be controlled with an ex-
ternal capacitor to reject input noise spikes. The
output state is a logic ‘1" for both inputs open.
Termination resistors for the twisted pair line are
also included in the circuit. Both the DS7820A
and the DS8820A are specified, worst case, over
their full operating temperature range (-55°C
to 125°C and 0°C to 70°C respectively), over the
entire input voltage range, for £10% supply volt-
age variations.

schematic and connection diagrams

Dual-In-Line Package

) 7 1
RESPONSE-TIME INPUT —iT
CONTROL
o Ve 2 2 et
A6 eyt S i
3 + -
a 1
STROBE « INPUT
[ s < 10
RESPONSE TIME emmmeneed fe STROBE
05 6 9
QUTPYT et p~—— RESPONSE TIME
NON-INVERTING
INPUT 2 ’
“
A1l outPuT GROUND = (—oureut
1.5
n’; Note: Pin 7 connected to bottom of cavity package.
1 TOP VIEW
ANA AA
MY $ Order Number DS7820AJ or DS8820AJ
[ T« 3% Order Number DS8820AN
R3
WS Order Number DS7820AW or DS8820AW
GROUND
At P
5k > 167
T AR Note: Schematic shows one-half of unit.
MAAS STROBE

typical applications

Differential Line Driver and Receiver

TWISTED
PAIR LINE

Ano ouTRUT |

172087830

6
NAND OUTPUT

IEER
U

INPUTS

STROBE =

*Optional to control response time.

Single Ended (EIA-RS232C) Receiver with Hysteresis

914

TWISTED PAIR LINE

p— ouTPUT

STROBE =

(OUTPUT = "1 FOR
OPEN INPUT)
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DS7820A/DS8820A

absolute maximum ratings (Note 1) operating conditions
MIN MAX UNITS
Supply Voltage 8.0v Supply Voltage (Vcc)
Common-Mode Voltage . . *20V DS7820A 4.5 5.5 \%
Differential Input Voltage +20V DS8820A 4.75 5.25 \
Strobe Voltage 8.0v
N Temperature (Ta)
Power Oisipation | 600 m 0578204 DA
m o

58820 + C
Storage Temperature Range -65°C to 150°C DS8820A 0 70
Lead Temperature (Soldering, 10 sec) 300°C

electrical characteristics (Notes 2, 3, 4 and 5)

PARAMETER CONDITIONS MIN TYP MAX UNITS
Vin Differential Threshold Voltage ) louT =—400uA, | -3V < Viy <+3V 0.06 0.5 \Y
Vout =25V -15V < Vg < +15V 0.06 1.0 \
lour =+16mA, | -3V < Vy <+3V —-0.08 —0.5 \
Vout <04V —15V < Vem < +15V -0.08 -1.0 v
R~ Inverting Input Resistance =15V < Ve < +15V 3.6 5 k2
R+ Non-Inverting Input Resistance —15V <Vcm < +15V 1.8 25 kS
Rt Line Termination Resistance Ta =25°C _ 120 170 250 Q
= Inverting Input Current Vem = 15V 3.0 4.2 mA
=0V 0 -0.5 mA
) Vem =15V -3.0 -4.2 mA
I+ Non-lnvverting Input Current Vem = 15V ) 5.0 7.0 mA
Vem =0V -1.0 -1.6 mA
Vem = —15V -7.0 98 mA
lec Power Supply Current . Vew = 15V 3.9 6.0 mA
_ e | Voire =71V —
lout = Logical “0' Vem =—15V 9.2 14.0 mA
Vpipe =05V, Vgy =0V 6.5 10.2 mA
Von Logical ““1”" Output Voltage louT = —400uA, Vppe = 1V 25 40 55
VoL Logical ““0”" Output Voltage lout =+16 MA, Vp g = -1V 0 0.22 0.4
Vs Logical ““1"" Strobe Input Voltage lout = +16 MA, Vout <04V, Vg ge = -3V 2.1
Vsi Logical ‘0" Strobe Input Voltage louT = —400uA, Vout 2> 2.5V, Vo 1pe = -3V . ) 0.9
sy Logical ““1"" Strobe Input Current Vstrose = 5.5V, Vpigg =3V 0.01 5.0 MA
IsL Logical “’0" Strobe Input Current Vstrose = 0.4V, Vpge = 3V -1.0 -1.4 mA
Isc Output Short Circuit Current lout =0V, Ve =55V, Vsrrose =0V 2.8 —4.5 —6.7 mA
switching characteristics
PARAMETER CONDITIONS MIN TYP MAX UNITS
tpdo Propagation Delay, Differential Vee =56V, Ta =25°C 30 45 ns
Input to “0" Qutput
toat Propagation Delay, Differential Vee =5V, Ta =25°C 27 40 ns
Input to ““1"" Qutput
todo Propagation Delay, Strobe Vee =5V, Tp =25°C 16 25 ns
Input to “0” Qutput '
tod1 Propagation Delay, Strobe Vee =5V, Tp =25°C 18 30 ns
Input to ““1" Qutput

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except for “‘Operating
Temperature Range” they are not meant to imply that the devices should be operated at these limits. The table of “’Electrical Characteristics’
provides conditions for actual device operation.

Note 2:These specifications apply for 45V < Ve £ 6.5V, -15V < Vopm < 15V and -55°C < TA < +125°C for the DS7820A or 0°C <Ta<
+70°C for the DS8820A unless otherwise spedified. Typical values given are for Voc = 5.0V, Ta =25°C and Vg = OV unless stated differently.

Note 3: All currents into device pins shown as positive, out of dévice pins as negative, all voltages referenced to ground unless otherwise noted. All
values shown as max or min on absolute value basis.

Note 4: Only one output at a time should be shorted.

Note 5: The specifications and curves given are for one side only. Therefore, the total package dissipation and supply currents will be double the
values given when both receivers are operated under identical conditions.
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typical performance characteristics (Note3)
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DS7820A/DS8820A

-ac test circuit and waveforms

INPUT
.Z_SV_——J
26V —— -
STROBE
INPUT
w

OUTPUT ——-

A = Differential Input to “0” Output
B = Differential Input to “1” Output
€ = Strobe Input to “0” Output
D = Strobe Input to “1” Output

" DIFF.
INPUT - @—O Ve =5V
? UTPUT
PULSE I 0 400
. GEN. f
PULSE
~ GEN. *includes Jig and Probe
t, ='t; =10ns
PRR =1 MHz 4
+2.5V
DIFF
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Line Drivers/Receivers
Advance Information*

DS78LS20/DS88LS20 dual differential line receiver

general description

The DS78LS20 and DS88LS20 are high performance
dual differential line receivers for both balanced and
unbalanced digital data transmission. The inputs are
compatible with EIA and Federal Standards,and the
Schottky-clamped output gate is fully compatible with
low power Schottky logic (54LS). Input specifications
meet or exceed those of the popular DS7820 line
receiver, and the pinout is identical.

A response pin is provided for controlling sensitivity to
input noise spikes with an external capacitor. Each
receiver includes a 180 ohm terminating resistor, which
may be used optionally on twisted pair lines. The
DS78LS20 is specified over a —55°C to +125°C opera-
ting temperature range, and the DS88LS20 over a 0°C to
+70°C range.

features

Full compatibility with EIA Standards RS-232-C,
RS-422 and RS-423, and Federal Standards 1020 and
1030

Input voltage range of +15V (differential or common-
mode)

Separate strobe input for each receiver
5k input impedance

50 mV input hysteresis

200 mV input threshold

Fanout 10 54LS/74LS gate inputs

Operation from single +5V, £10% supply

connection diagram

Dual-In-Line Package

+INPUT

1

RESPONSE

TERMI-
Vee ~INPUT NATION
14 13 12
AA
Vv~
AA
w +
1 2 3
-INPUT  TERMI- +INPUT
NATION

Order Number

4

STROBE RESPONSE OUTPUT
TIME

TOP VIEW

STROBE  TIME  OUTPUT
Im ] []
5 6 7

GND

DS78LS20J, DS88LS20J , DS88LS20N
or DS78LS20W

*Specifications may change
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DS78LS20/DS88LS20

absolute maximum ratings (Note 1)

operating conditions

MIN MAX - UNITS
Supply Voltage 8.0v . Supply Voltage (Vcc) 45 5.5 \
C?mmon-'MoIde Vo\l/tage ig:x Temperature (Tp)
Differential Input Voltage oy DS78LS20 55 +125 °c
Strobe Voltage . DS8BLS20 0 +70 °c
Output Sink Current 50 mA
Power Dissipation 600 mW Common-Mode Voltage (Vo) -15 +15 v
Storage Temperature Range -65°C to +150°C Differential Input Voltage (VpjgF) <6. \
Lead Temperature {Soldering, 10 seconds) 300°C i
electrical characteristics (Notes2and 3)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Vru Differential Threshold Voltage =10V < Vem < 10V 0.06 0.2 \
I =—400uA, V, > 2.5V = =
our A Your 2 15V < Ve < 15V 006 | 03 v
' =10V < Vey < 10V —0.08 -0.2 \
| =4 mA, V. <0.4v = =
our ouT = . =156V < Ve < 16V -0.08 | -0.3 v
Rin Input Resistance =16V <Vem < 165V 5 kQ
Rt Line Termination Resistance Ta =25°C 180 Q
Iino) Data Input Current (Unterminated) | Vey = 15V 3.0 4.2 mA .
Vew =0V 0 -0.5 mA
Vem =—15V -3.0 —4.2 mA
Input Bal, I = =40 ,
nput Balance \;)ur s 40\;/1/\ 25 v
-7V < Vem < 7V, (Note 6) DIFF
loutr =4 mA,
0.4 \Z
Voirr = —0.4V
lec Power Supply Current 15V < Ve < —15V, Vp e = —0.5V, (Note 5) 4.5 mA
Vou Logical ““1” Output Voltage lout = —400uA, Vpire =1V 25 4.0 55 \Z
VoL Logical ‘0" Output Voltage lour =4 mMA, Vpirg =1V 0 0.25 0.4 \%
Vinem Logical ““1” Strobe Input Voltage loutr =4 mA, Vour <04V, Vpjee =-3V 2.0
Vineo) Logical /0" Strobe Input Voltage lout = ~400uA, Vout > 2.5V, Vppe =—3V 0.8 \
lineny Logical ““1” Strobe Input Current Vstrose = 5.5V, Vper =3V 100 MA
Iino) Logical ““0” Strobe Input Current Vstroge =0V, Vpipr =3V -0.36 mA
los Output Short Circuit Current Vout =0V, Ve =5.5V, Vgrrose = 0V, (Note 4) -40 mA
switching characteristics
PARAMETER CONDITIONS MIN TYP MAX UNITS
tpdo(D) Differential Input to “'0"” Vee =5V, Ta =25°C 30 ns
Output
tpa1(o) Differential Input to *'1" Vee =5V, Ta =25°A 20 ns
QOutput )
tpao(s) Strobe Input to “/0” Output Ve =5V, Ta =25°C 1 ns
toat(s) Strobe Input to “1” Output Vee =5V, Tp =25°C 10 ns

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except for “Operating
Temperature Range” they are not meant to imply that the devices should be operated at these limits. The table of “Electrical Characteristics”
provides conditions for. actual device operation. )
Note 2: Unless otherwise specified min/max limits apply across the —55°C to +125° C temperature range for the DS78LS20 and across the 0°C to
+70°C range for the DS88LS20. All typical values are for Tp = 25°C, Vg = 5V and Vg = OV.
Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. All .
values shown as max or min on absolute value basis.
Note 4: Only one output at a time should be shorted.
Note 5: The specifications given are for one side only. Therefore, the total package dissipation and supply currents will be double the values given
when both receivers are operated under identical conditions.
Note 6: Refer to EIA-RS-422 for exact conditions.
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DS7822/DS8822 dual line receiver

general description

The DS7822/DS8822 is a dual inverting line
receiver which meets the requirements of EIA
specification RS232 Revision B. The device con-
tains both receivers on a single monolithic silicon
chip. The receivers share common power supply
and ground connections, otherwise their operation
is fully independent.

In addition to meeting the requirements of RS232,
the DS7822/DS8822 also has independent strobe
inputs which allow the receiver to be placed in the

Line Drivers /Receivers

high state independent of the information being
received at the input.

The output of the DS7822/DS8822 is completely
compatible with 5V DTL and TTL logic families.

The DS7822 is specified for operation over the
-55°C to +125°C military temperature range. The
DS8822 is specified for operation over the 0°C to
+70°C temperature range.

connection diagram

Dual-In-Line Package

Vee INPUT . *x STROBE B ouTPUT
114 13 l 12 l 11 I 10 9 8
1 I 2 ] 3 I [] 5 6 7
INPUT * * STROBE * OUTPUT GND
*Make no connection to these pins.
**For operation requiring “Mark Hold” with the input open connect a 4700
resistors from each of these pins to ground.
Order Number DS7822J
or DS8822N
typical connection
. TWISTED PAIR LINE 1
14
6
DS7822
3 4
7
R1*

*For Mark Hold R1 = 4702, otherwise connect pin 3 to ground.
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DS7822/DS8822

absolute maximum ratings (Note 1) : operating conditions
MIN MAX UNITS

Supply Voltage 8.0v Supply Voltage (Vo)
Input Voltage +30V DS7822 4.5 5.5 v
Strobe Voltage 8.0v DS8822 4.75 5.25 \%
Qutput Sink Current 25 mA
Power Dissipation : 600 mW Temperature (Ta)
Operating Temperature Range DS7822 -65°C to +125°C DS7822 -55 +125 °c

DS8822 0°C to 70°C DS8822 0 +70 °C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 10 sec) 300°C

electrical characteristics (Notes2and 3)

PARAMETER CONDITIONS MIN TYP MAX UNITS

Vo™ Negative Input Threshold Voltage VouT = 2.5V -2.0 \Y

Vrut Positive Input Threshold Voltage Vout <04V, (Note 4) 2.0 \%

Rin Input Resistance ‘ 3.0 5.0 7.0 kQ

Iin Input Current Vin =25V 3.57 5 8.33 mA
Viny =0V 0 mA

N =25V -8.33 -5 -3.57 mA

Vio Open Circuit Input Voltage Viny =0V : 0.03 05

Von Logical ““1"" Qutput Voltage lour £-0.2mA 25

VoL Logical ‘0" Qutput Voltage loutr =35 mA 04

lst Strobe Current Vsrrose = 0.4V 1.0 14 mA
Vstroge = 5.5V —5.0uA -1.0 mA

lee Power Supply Current (Both Receivers) -25V <V, <25V 240 mA

t, Response Time, t; or t, Ta =25°C, Ve = 5.0V, 65 125 ns
Input Ramp Rate < 10 ns

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except for ‘‘Operating
Temperature Range” they are not meant to imply that the devices should be operated at these limits. The table of ‘‘Electrical Characteristics”
provides conditions for actual device operation.

Note 2: Min/max limits apply across the guaranteed temperature range of —55°C to +125°C for the DS7822 and 0°C to +70°C for the DS8822
unless otherwise specified. Likewise the limits apply across the guaranteed VCC range of 4.5V to 5.5V for the DS7822 and 4 .75V to 5.25V for
the DS8822 unless otherwise specified. Typical values are given for Voc = 5.0V and Tp = 25°C.

Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted All
values shown as max or min on absolute value basis.

Note 4: Since the EIA RS-232 specification requires the threshold to be between —3V and +3V, the immunity limits shown here guarantee 1V
additional noise immunity.
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typical performance characteristics

2288sd/ces8Lsda

Threshold Voltage vs Supply Voltage Response Time vs Input Ramp Time Internal Power Dissipation
650 I l 10,000 T
Vee =50V
= 600 T »}‘\&/“P‘A s Ta=25C
E = 47062 RESISTOR T 400 4709 RESISTOR  _|
- 2| joo L CONNECTED FROM = CONNECTED FROM
g z 1,000 Epin3 T0 GROUND S 350 PIN3 YO GROUND —]
5 Z AND FROM PIN 11 S 300 AND FROM PIN 11 7
£
s 8 TO GROUND 5 20 T0 7
3 2 2 m A
Z 470$2 RESISTOR w < 150
3 CONNECTED FROM S
z PIN 370 GROUND & 10 —
300 AND FROM PIN 11 50
250 10 0
a0 a5 5.0 55 6.0 0 10 100 1000 10,000 -25 -2015 10 -5 0 +5 +10 +15 +20 +25
SUPPLY VOLTAGE (V) INPUT RAMP TIME (ns) INPUT VOLTAGE (V)
Threshold Voltage vs Supply Voltage Transfer Function Output Voltage Levels
03 T - S T 17 5
Ta=25°C Vee =5V
02 PINS 3 & 11 GROUNDED . [~ FAN OUT=2 . QUTPUT HIGH
[ s B
- 5 =
B & 8 e Ve = 5.0V
] g3 s 3
s 5
< 3 =3 N h
5 > Z T 7
-
S 5 2 5 02
= =3 .5
; 3 ° QUTPUT LOW
2 0.1
-02
Iy
LJ]
-03 0 0
) a5 5 55 6 -04 -02 0 02 04 -15 25 0 25 75 125
SUPPLY VOLTAGE (V) DIFFERENTIAL INPUT VOLTAGE (V) TEMPERATURE (°C)

switching time waveforms

ouTPUT

ac test circuit

ouTPUT

INPUT
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DS7830/DS8830 dual differential line driver

general description

The DS7830/DS8830 is a dual differential line
driver that also performs the dual four-input NAND
or dual four-input AND function.

TTL (Transistor-Transistor-Logic) multiple emitter
inputs allow this line driver to interface with stan-
dard TTL or DTL systems. The differential outputs
are balanced and are designed to drive long lengths
of coaxial cable, strip line, or twisted pair trans-
mission lines with characteristic impedances of
502 to 500L2. The differential feature 'of the
output eliminates troublesome ground-loop errors

normally associated with single-wire transmissions.

features

® Single 5 volt power supply

® Diode protected outputs for termination of
positive and negative voltage transients

® Diode protected inputs to prevent line ringing
= High Speed
= Short Circuit Protection

schematic*and connection diagrams

Dual-In-Line and Flat Package
AND NAND
Vee OUTPUT  OUTPUT

o IM 1 12 o In 10 9 8
outeur

s

’ 'I‘}-ﬂw I S = =) lll-N—i

iR

*2 PER PACKAGE.

typical application

Digital Data Transmission

INPUTS l

1/2 DS7830

s wn -

=

1 2 3 4 5 [] 7

AND NAND GND
ouTPUT OUTPUT

TOP VIEW

Order Number DS7830J or DS8830J
Order Number DS8830N
Order Number DS7830W or DS8830W

NG
outPuT

ot
0.014F

TWISTED PAIR LINE

TExact value depends on line fength.
*0ptional to controf response time.

STROBE
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absolute maximum ratings (Note 1)

operating conditions

MIN MAX UNITS
Vee : 7.0V Supply Voltage (V)
Input Voltage 5.5V DS7830 4.5 55 \"
Storage Temperature -65°C to +150°C Ds8830 4.75 5.25 \
Lead Temperature (Soldering, 10 sec) 300°C Temperature (Tp)
Output Short Circuit Duration (125°C) 1 second DS7830 -55 +125 °c
DS8830 0 +70 °C
electrical characteristics (Notes 2 and 3)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Vin Logical ‘1" Input Voltage 2.0 \Y
Vi Logical ‘0" Input Voltage 038 \
Vou Logical “1" Output Voltage loyt = 0.8 MA 2.4 \4
Vn = 0.8V
lout =40 mA 1.8 33 \
VoL Logical “’0"" Output Voltage loutr =32 mA 0.2 0.4 \
VN = 2.0V
louT =40 mA 0.22 0.5 Vv
hn Logical “1" Input Current Vin =24V 120 HA
Vin =5.5V 2 mA
b Logical 0" Input Current Vin =04V 48 mA
Isc Output Short Circuit Current Vee = 5.0V, T4 = 125°C, (Note 4) 40 100 120 mA
lec Supply Current V|n =5.0V, (Each Driver) 1 18 mA
switching characteristics
PARAMETER CONDITIONS MIN TYP MAX UNITS
tpdi Propagation Delay AND Gate Ta =25°C, Ve = 5.0V, 8 12 ns
todo C, =15 pF, (Figure 1) 1 18 ns
tod1 Propagation Delay NAND Gate Ta =25°C, Ve = 5.0V, 8 12 ns
todo C_ =15 pF, (Figure 1) 5 8 ns
ty Differential Delay Load, 100£2 and 5000 pF, 12 16 ns
(Figure 2)
ty Differential Delay Load, 10082 and 5000 pF, 12 16 ns
(Figure 2)

Note 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except for “Operating
Temperature Range’’ they are not meant to imply that the devices should be operated at these limits. The table of “Electrical Characteristics'
provides conditions for actual device operation.
Note 2: Unless otherwise specified min/max limits apply across the —55°C to +125°C temperature range for the DS7830 and across the 0°C to
+70°C range for the DS8830. Typical values are for Tp = 25°C and Vg = 5.0V.

Note 3: All currents into device pins shown as positive, out of device pins as negative, all voltages referenced to ground unless otherwise noted. All

values shown as max or min on absolute value basis.
Note 4: Only one output at a time should be shorted.

1
2
INPUTS 3
4 C
Ly =
SAME LOAD

FIGURE 1.

1
2
NPUTS 4 3
4

— 5000 pF
L Vo o
Va-~Vg

Va 15V
100 Vin

FIGURE 2.

3-35

0€88sd/0€8LSA



DS7830/DS8830

typical performance characteristics !

Output High Voltage (Logical “1")

Vs Output Current Differential Delay Vs Temperature
4.0 —[
NN E
s p~ 3
w N o
]
2 N5 ¢ o n
2 20 2
: E [ ]
2 &
£ 55 C &
A g s
]
0 20 40 60 80 100 120 140 50 -25 0 25 50 75 100 125
OUTPUT SOURCE. CURRENT (mA) TEMPERATURE (°C)
Differential Output Voltage
(IVanD - Vnanp!) Power Dissipation (No Load)
Vs Differential Output Current Vs Data Input Frequency
s NG £
& “7\ u
< y 2 200
g 3 ™ 4 = m
> 20002 s
5 LOAD ‘\ @ 160
5 2 i byt §5°CR+125°C g
- |+ =
2 J Lonn 7 ey 25°C g
s A g m :
& 1 " s
H [} A4 E 80
L4
z \ H
25 50 5 100 01 2 5710 2 571002005710
OUTPUT CURRENT (inA) DATA INPUT FREQUENCY (MHz)
ac test circuit
e 1
Vee 1/2057830/088830

switching time waveforms

AND QUTPUT

NAND QUTPUT

Threshold Voltage Vs Temperature

T 1 1T 1 11
GUARANTEED <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>