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IMPORTANT NOTICE

Texas Instruments Incorporated (TI) reserves the right to make changes to its
products or to discontinue any semiconductor product or service without notice,
and advises its customers to obtain the latest version of relevant information to
verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to
current specifications in accordance with TI's standard warranty. Testing and
other quality control techniques are utilized to the extent Tl deems necessary to
support this warranty. Specific testing of all parameters of each device is not
necessarily performed, except those mandated by government requirements.

Please be aware that Tl products are not intended for use in life-support
appliances, devices, or systems. Use of Tl product in such applications requires
the written approval of the appropriate Tl officer. Certain applications using
semiconductor devices may involve potential risks of personal injury, property
damage, or loss of life. In order to minimize these risks, adequate design and
operating safeguards should be provided by the customer to minimize inherent
or procedural hazards. Inclusion of Tl products in such applications is understood
to be fully at the risk of the customer using Tl devices or systems.

Tl assumes no liability for applications assistance, customer product design,
software performance, or infringement of patents or services described herein.
Nor does Tl warrant or represent that any license, either express or implied, is
granted under any patent right, copyright, mask work right, or other intellectual
property right of Tl covering or relating to any combination, machine, or process
in which such semiconductor products or services might be or are used.

Copyright © 1993, Texas Instruments Incorporated
Printed in the U.S.A.



INTRODUCTION

Texas Instruments offers an extensive line of industry-standard integrated circuits designed to provide highly
reliable circuits for switching inductive loads such as lamps, solenoids, motors and relays.

Tl power devices represent technologies from classic bipolar, through BIDFET?, to the Texas Instruments
PRISM™ process, which offer improvements in power consumption and temperature stability.

This data book (volume 4 of 4) provides information on the following types of products:
® Peripheral drivers/actuator circuits
® Display driver circuits
® |ntelligent Power+™ circuits with protection and diagnostic features
® Power+ Logic™ circuits, which integrate logic control with multiple power FETs
® Power+ Array™ devices, which integrate multiple discrete-like power FETs into one package

Tl continues to enhance quality and reliability of integrated circuits by improving materials, processes, test
methods, and test equipment. Quality and performance are monitored throughout all phases of
manufacturing; quality specifications and programs are continuously enhanced.

The alphanumeric listing in this data book includes all devices in Volumes 1, 2, 3, and 4. Products in this data
book are shown in bold type. The alphanumeric index provides a method of quickly locating the correct
device type. The selection guide includes a functional description of each device providing key parameter
information and packaging types. Ordering information and mechanical data are in the last section of the data
book.

While this volume offers design and specification data for TI power integrated circuits, complete technical
data for any Tl semiconductor product is available from your nearest Tl field sales office, local authorized Tl
distributor, or by writing directly to:

Texas Instruments Incorporated
LITERATURE RESPONSE CENTER
P.O. Box 809066

DALLAS, TEXAS 75380-9066

We believe the new 1993 Linear Circuits Data Book, Volume 4, is a significant addition to your library of
technical literature from Texas Instruments.

tBIDFET - Bipolar, double-diffused, N-channel and P-channel MOS transistors on same chip. This is a patented process.
PRISM, Intelligent Power+, Power+ Arrays, and Power+ Logic are trademarks of Texas Instruments Incorporated.
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ALPHANUMERIC INDEX

LM224A . ........civvvnnnn VOL 1
LM236-25 ......cvivvunnnn VOL 3
LM237 .. ittt VvOL 3
LM239 .....ciiiiiennnnnnn VOL 3
LM23BA . ......ccivivennnn VoL 3
LM248 ... it i vOL §
LM258 ......covivtnnnnnnn VOL 1
LM258BA ........cciiiennnn VOL 1
LM285-1.2 ......ciiivnnnnn VvOL 3
LM285-25 .....civiiinnnn VvOL3
LM293 ... . iiiientnnnnnnns VvOL 3
LM283A .......covvvevenns VvOL 3
LM301A . ... i iieneennns VOL 1
LM308 .......0invvnnnnnnns VoL 3
LM307 .....iviiiiinnnnann VOL 1
LM308 .......oiivvvneennn VOL 1
LM30BA .......ccovivinnnn VOL 1
LM311 .. i it VoL 3
LM311Y ... ittt VvOoL3
LM318 ... ..ttt it VOL 1
LM324 ......... it VOL 1
LM324A ........ ..t VOL 1
LM324Y ...... . i VvVOL 1
LM336-25 ......oiciiinnnnn VoL 3
LM337 ...ttt VvOL 3
LM339 ......iiiiiiiiiann VvOL 3
LM339A .........covvvennn VOL 3
LM339Y .. .iiiiiiiiiiean VOL 3
LM348 ........cihiiiiennn VOL 1
LM358 .........iiiiiinn VOL 1
LM35BA ........cciievnnnn VOL 1
LM358Y ...ttt VoL 1
LM385-1.2 ....... i VvOL 3
LM385B-1.2 .........cvvnt VOL 3
LM385-25 .....cciiviiennnn VvOL 3
LM385B-25 ......cciivunnn VvOL3
LM393 ...ttt VvOL 3
LM393A ........cciiivennn VvOL 3
LM393Y ...t ii it VvOL3
LM2900 ......covvvnvennnn VOL 1
LM2901 .......cvinennnnn VvOL 3
LM2901Q ... . v iiiiiernnn VvOoL3
LM2902 .......cvvvinnnnnnn VOL 1
LM2902Q ........c.civnnen VOL 1
LM2903 ........civiiivnnnn VvOL 3
LM2903Q ........cvivinnn vOoL3
LM2904 ...........cc0i0un VvOL 2
LM2904Q ..........c.00... VvVOL 2
LM2907 . ...ivvi ittt VoL 3
LM2917 .. ... viiivinnn . VOL 3
LM2930-5 .......ccivunenn VOL 3
LM2930-8 .......co0000unn VvOL3
LM3302 ......civvvvennnnn VvOL 3
LM3900 ........coiivvnnnn VOL 1
\ U]
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................... VOL 3
................... VOL3
................... VoL 3
................... VOL3
................... VoL 3
.................. VOL3
.................. VoL 3
.................. VOL 1

LT1I007A ......civvevnnnnn VoL 1
.................. VOL3
.................. VoL 1

LTI013A ......ccvvvvnnnnn VOL 1
LT1013D ......cvvvvvnnnns VoL 1
LT1013Y ... .ovviiiiiinnns VoL 1
.................. VOL 1

LTI037A ... . .iiiiiiinnnn VOL 1
.................. VOL 3
.................. VOL 3
LTI070HV ........cvviines VOL 3
.................. VOL 3
LTI071HV ... .coiviiinns VOL 3
.................. VoL 3
LTI072HV .........oivuen VoL 3
LT1084C ............. ..., VOL3
LTC1052 ........... .0 VoL 1
MC1445 ................. VOL 3
MC1458 ............. ... VoL 1
MC1568 ................. VoL 1
MC3303 .............n.nn VoL 1
MC3403 ................. VOL 1
MC3423 ................. VOL3
MC34060 ................. VOL3
MC79L05C ............... VOL 3
MC79L05AC .............. VvOL3
MC79L12C ............ ... VOL3
MC79L12AC ........... .0 VOL 3
MC79LISC ............... VoL 3
MC79L15AC .............. VOL 3
MF4A-50 ................. VoL 2
MF4A-100 ................ VoL 2
.................. VoL 2
.................. VoL 2
................... VOL3
NESSSY .............. ... VOL3
................... VoL 3
................... VOL3
NES532 .............. ... VOL 1
NESS321 ................. VoL 1
NESS32A ............. .00 VOL 1
NESS32AI ................ VoL 1
NESS34 .................. VOL 1
NES534A ................. VoL 1
.................. VOL 1
.................. VoL 1

13
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OPOTY  + e, VoL 1
OP27A +enenereeeennns, VoL 1
OP27C .+, VoL 1
OP27E wevreeeeeennnns, VoL 1
OP27G o, VoL 1
OP3TA wovereeeennns, VoL 1
OP37C o'erreeennnns, VoL 1
OP37E +eeereenennnns, VOL 1
OP37G +erreenennnns, VoL 1
RCA136 . vvveeeennnnns, VoL 1
RCASE8 ..\ veeeennnnn.. VoL 1
RCA558Y .. \vvreeennnnnn.. VoL 1
RCAB59 v vvvrrreenennnnn. VoL 1
RM4136 . vvveeennnnn.. VOL 1
RMA558 . ..vveeesnnnnnn.. VOL 1
T VoL 1
O VoL 1
SABEE e, VOL 3
SASE6 .., VoL 3
SESE5 .\, VOL 3
SESS5C .+ nvvrreennnns, VoL 3
SESE6 .« nrreeannnns. VoL 3
SES56C .« nvvrreennnns. VoL 3
N VoL 3
SESS34 ..., VoL 1
SESS34A ..., voL 1
SG2524 ..., VoL 3
SG3524 ..., VoL 3
SNs5451B .F.............. 323
SNSS4528 .1.............. 320
SNSSISIB .7.............. 323
SNSS454B .7....... e 323
SNS5461 .. . ueveennnn... 3-31
SN55462 ; eeeeees . 331
SNSS463 ..7.......... ..., 331
SNSSA6 .1 uiiiinne, 3-31
SNSS500E .%........... ... 43

SN55501E ; .............. 49

SNSSSS1 .. i .. vee. 415
SN55552 ..i.”.“..”'... 4-15
SNSS553 .. .....iiiiuns.. 4-23
SNSsss4 ..3........ eeer. 423
SN55563A ; ereereien.. 429
SNS5564A . uuvrerrnnnns. 429
snssaagn JtEL L. 339
snssase2 1. ... e 347
SNESS00E ............ ee. 43

SNESS01E ............ cee. 49

SNESS12B ...eo'unnnns.e.. 4-37

SN6ES512C .......c00v00ee. 4-43
SN65518 .......cc000000e. 4-49
SN65551 ........... cvsees 457
SN65552 .......c000000000 457
t New devices added to this volume

SN6E5553 ......... cseseaes 4-65
SN65554 ......... cesesass 4-65
SNE5555 .....cvo0vevennns 473
SNE5556 .......c0000000.0 473
SNE5558 ......cov0unnuns. 481
SNE5563A ......c0vuneneae 4-89

SNE5564A ..........c0v00.. 4-89
SN75372 ..... eressasennes 3-87
SN75374 .......... seneses 367
SN75435 ......... creneane 37
SN75436 ...... sesersesass 383
SN75437A ....... cressee.s 383
SN75438 ..... ceerasaseass 383
SN75439 .......cv0vuvenns 3-89
SN75446 ................. 3-85
SN75447 ........... seeses 395
SN75448 .............0... 3-85
SN75449 ......... teesenss 385

SN75451B .........00vu0e. 3-23
SN75452B ..........0000.. 3-23
SN75453B ..... teeseeseass 323
SN75454B ....... cesessess 323
SN75461 ..........c0veenn 3-31
SN75462 ........... ceesas 331
SN75463 ........ teensena . 331
SN75466 ........ teessenes 3-101
SN75467 ........ creeseses 3101
SN75468 ............
SN75469 .......cvcnvvnnee
SN75471 .......... tersaes
SN75472 ...... tesereenaas
SN75473 ..... creerenseens
SN75476 .......cv0ivvunnn 3-115
SN75477 ....cvvivvnnnnnnn
SN75478 ......covvvinnnnn 3-115
SN75479 ...... terseernans
SN75500E .......co00ennn . 43
SN75501E ..... . .
SN75512B .....ccvvenrnnas 4-37
SN76512C ........cv0vene . 443
SN75518 ...... .
SN75551 .......00c000n O 14
SN75552 ......... ceeenese 467
SN75553 .....ovvvunnnnn .+ 465
SN75554 ........cr000nuss 465
SN75555 ..... teseseneneas 473
SN75556 .....cvoneennnnan 4-73
SN75558 ...... teesrennane 4-81
SN75563A ........ 4-89
SN75564A ........vvnveee. 4-89
SN751506 ........ 4-97
SN751516 ....... cersseaes 4-97
SN751508 ........c000e0a0 4-105

$ MIL-STD-883 versions of these devices are available.

SN751518 ....... trseesens 4-105
SN754410 ....... cresasaes 3-121
SN754411 .........cc00000. 3-121
SN76494 ................. VOL 3
SN76494A ................ VOL3
SN76496 ................ . VOL3
SN76496A ................ VOL3
TLO1OC ....ovvviiiiinnntn VOL3
TLOMOL ... VOL3
TLOM .o VOL3
TLO12 ... VOL3
TLO14A ... ... i VOL3
TLO2T .. VOL3
TLO22C ... VoL 1
TLO22M . ......iiiiiene VOL 1
TLO26C ..........vvvvnunn VOL3
TLO27C .........ciiiinnnn VOL3
TLO31 ... VoL 1
TLO31A ...t VOL 1
TLO32 ... i VoL 1
TLO32A ... .ot VoL 1
TLO34 ..., VoL 1
TLO34A .. .......iiiinnnnn VOL 1
TLO4OC .........ovvivnnnn VOL 3
TLO4IAC ...ttt VOL 3
TLO44C .............0nuen VoL 1
TLO44M ............ .. VoL 1
TLOST ... VoL 1
TLOSTA ... .ovviiiiiinnt, VOL 1
TLO52 ........oeiiiinnnnn VoL 1
TLOS2A ..........iiiennn VOL 1
TLOS4 ...........iiiinnn, VOL 1
TLOS4A . .......coiiinnn VoL 1
TLOBT ... ..t VOL 1
TLOBTA ... i, voL1
TLOBIB ........covvvnnnnn voL1
TLOB2 ...........ivunnn VoL 1
TLOB2A ... .. ittt VoL 1
TLO62B .................. voL1
TLOB4 ........... .00 VoL 1
TLOB4A .......coviiinnnnn VoL 1
TLO64B ............ ... voL 1
TLOBBC .......... .0 VoL 1
TLOBBI ........ .. i VoL 1
TLO6EM . ..........cc0nunn VoL 1
TLOBBAC ..........ccvunnn VoL 1
TLO70C .......ccivviiinnnn VOL 1
TLO71 ..o VOL 1
TLO7IA ... i VOL 1
TLO7IB ... .o VoL 1
TLO72 ... VOL 1
TLO72A .. ... it VoL 1
TLO72B .......ccvvvvninnn VOL 1
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TLO74 ......... Chereeeeen VOL 1 TL7S0LOS ......... N . VOL3 TL7770-12 ..o vvnne ..... VOL3
TLO74A . ... ittt VOL 1 TL750L08 .......co000neee VOL 3 TL7770-15 ..o v et annnn VOL 3
TLO74B .......coivinnnnns VOL 1 TL750L10 ........ . .... VOL3 TL33071 e N . VoL 1
TLOBOC .......ccvivvnnnnnn VOL 1 TL750L12 ........ . . VvOL 3 TL33071A ....ciivvrnnnnnn VOL 1
TLOBT ......vvvinn N VOL 1 TL750MOS ..... veeses.s VOL3 TL33072 ......... PN VOL 1
TLOBTIA ... ittt VOL 1 TL750MO8 ........... . VOL 3 TL33072A ......cc0ceevens VOL 1
TLOBIB .....oovvvvvennnns VOL 1 TL750M10 .....cvvvvvennns VvOL 3 TL33074 ......... cheeens . VoL 1
TLOB2 .....iviiiiiinnnnnn VOL 1 TL750M12 ... .. iiivninnnn VvOL3 TL33074A ......civvnvnnnn VOL 1
TLOB2A ........ivvviinnnn VoL 1 TL761L05 .......c000nnne . VOL3 TL34071 .....covvvernnnns VOL 1
TLOB2B .......0ivvvvvnnns VOL 1 TL751LOSM ...... veesesa.s VOLS TL34071A . ... vnenarne VOL 1
TLOB4 ........0onnivvnnnnn VoL 1 TL751L08 . ... vvvevnnnnne VvVOL 3 TL34072 .....0c0vtvvnnnnns VvOL 1
TLOB4A .......civvvvvnnnn VOL 1 TL751L10 .. .ot vvenvnnnns VvOL 3 TL34072A ... ...cvvvevnnns VOL 1
TLOB4B .........ccivvvnnn VOL 1 TL76IL12 ..ttt iiiiiennes VOL 3 TL34074 .....c0vvvvnnnns . VoL 1
L 7 2 VoL 1 TL7S1LI2M ... ..o i i i ieee VOL3 TL34074A ......ccvvvnenne VvOL 1
TLOB8 ......vtvivivnnnnns VOL 1 TL75IMO5S ......co0vvvnnns VvOL 3 TL3B071 ...t vvvrvennnnnns VOL 1
TLIB2 ...ttt rnnnnns VoL 2 TL761M08 ............ .... VOL3 TL38071A .......... e VOL 1
TLI85 ... ittt VoL 2 TL75IM10 ... ...covvvvenne . VOL3 TL35072 ..... Cer e VOL 1
TLI88 .......iiiiiivnnnns VoL 2 TL7SIM12 ..o i e i iiiene VOL3 TL38072A ......civvvvnnnn VOL 1
B 1 - ) T VoL 2 TL780-05 ......coiivvvnnns VOL3 TL35074 .......coi0nnnnn VOL 1
TLSCSI-285 ....covvvvnnnns VvOL 3 TL780-12 . ... i iiiiinnnns voL3 TL35074A ........cccvvnnn VoL 1
TL287 ....iiiiiiii i VOL 1 TL780-15 ... ....ovvvevennn VOL 3 TLCO4 .......iivviennnnns VOL 2
TL288 ........civvivvnnne vOL 1 TL782C ... i iiiii i VvOL3 TLCI0 ... ittt iiiiienen VvOL 2
TL430C ......cviiiiinnnnn VOL 3 TL782Q .......coivvinnannn VvOL3 TLC14 .. ... i iiiiiiienen VoL 2
TL430l .. ... VOL 3 TL783C ....ivvvivvneennns VOL3 TLC20 .....oiviiiiiiinans VOL 2
TL431C .. ittt VvOL3 TLOBOB .......vvvevvennee VvOL 2 TLCI3OM ...t v i iiiiven e VOL 3
LI < 3 VoL 3 TLOB09 .......ovveeennnne VOL 2 TLC251C ... v v viiiivnnnnn VOL 1
TL43IM . ... ittt VOL 3 TL8SY ......... Ceereseaes VOL 3 TLC251AC ... ivvvevnnnnnnn VOL 1
TL431AC ... it viiiiinnnns VOL3 TL8S2 ...... Cereeree s VOL 3 TLC251BC .....ovvvvevnnnn VOL 1
TLA31Al ..ttt iiii i VOL 3 TL853 .....iivvvvrnnnnns . VOL3 TLC251Y ... iiiiinnnannn VOL 1
TL441AM ......coivinnnnn VOL 3 TLI431C . ittt e e VOL 3 TLC252C ... iiviiiiiinan VOL 1
TL494 . ....... ... i VOL 3 TLI431Q ..o iv ittt VOL 3 TLC252Y ... viitevnnnnnns VoL 1
TL494M . ........ i VOL 3 TLI431Y . it i i voL3 TLC254C ........cinvvinnn VOL 1
TL496C .......ovivvvnnnnn VvVOL 3 TLI451AC ... viiiinenns VOL 3 TLC254Y ......ivvvvnennnn VOL 1
TL497AC ... oo VvOL 3 TL2217-285 .......cc0ivnnn VOL 3 TLC25L2C .......civviinn VOL 1
B 7 7 VvOL 3 TL2828Y .. .ivvvvvnvnnanns VOL 1 TLC25L2Y .....cvvvvinnnnnn VOL 1
TL499AC .......civvvvnnnn VvOL 3 TL2828Z ........co00vunns VOL 1 TLC25L4C .......ovvvvnnn VoL 1
TLS00 ....vvvvvernennnnns VoL 2 TL2829Y ... .vvviiierennns VOL 1 TLC25L4Y .........0c0vvnn VoL 1
TLSOT ...t iiiiire i VvVOL 2 TL2829Z ....vevvvvrennnns VOL 1 TLC25M2C ........ PR VOL 1
TLB02 ... .viiiiiinrinnnns VoL 2 TLABIOB .....civ0vveenes. &=117 TLC25M2Y .....cvvevennns VOL 1
TLS03 ....viiivennrnnnnns VOL 2 TLABIOB! .....cccovveveee 4=117 TLC25M4C  ............... VOL 1
TLS05C .. ..viivvvinnnnnnns VOL 2 TLE501 .. vvvrerveernnnnns VoL 2 TLC25M4Y ..... e VOL 1
TLSO7 . .iviiriinniinn VOL 2 TL5601 ....ovvivverenonns VOL 2 TLC271 ...t vvnn PN . VoL 1
B - VOL 3 TLEB02 ......otvvveeennns VOL 2 TLC271A ..ttt i it iianns VOL 1
TLS92B ......coviivvnnnnn VoL 3 TLEB812 ...cocevncnnsscess 4123 TLC271B ... v viviennnns VOL 1
TLS94C ... ittt VOL 3 TLS812l cocevvecnnonssnsnes 4123 TLC272 .. vviviir e VOL 1
TLS94l ... . VvOL 3 TL7702A ...ttt VoL 3 TLC272A ... iiiiiiiiinnn VOL 1
TLSG8 .....oviviiiirnnnnn VvOL 3 TL7702B ......civvvvnnnnnn VOL 3 TLC272B .....ci i i viiienns VOL 1
TLSO8M ............... ... VOL3 TL7705A ............ .e... VOLS3 TC274 .................. VOL1
1 o ) VOL 2 TL7705B .......... vereaes VOL3 TLC274A ...t vivrinnnns VOL 1
TL6O4 ........c0000n .o.. VOL2 TL7709A ............ ..., VOL3 TLC274B .........o0vnven VOL 1
TLEO7 ...viiviveriernnnnns VoL 2 TL7712A .. it iiie it VOL3 TLC277 .. it i iiiiiiinenn VOL 1
TLE10 .....ivvviivennnnnns VoL 2 TL7715A .......... veeseas VoL 3 TLC279 ......c... Ceerenen VOL 1
TL712 .. i ittt VOL 3 TL7757 ittt VOL 3 TLC27L2 ... i iiiiiiies VOL 1
TL714C ..... [ VOL 3 TL7759C ... it VOL 3 TLC27L2A .......covvvnnnn VOL 1
TL721 . it i it VvOL 3 TL7770-5 ... iv i iieenennns voL3 TLC27L2B .....cvvvvvinnn VOL 1
INSTRUMENTS
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TLC27L4 . ..o ii it e VOL 1 TLCO820A ......ccveuvvuns , VOL2 TLC32071 ... vivvvirinnnns VOL 2
TLC27L4A ...... oo v i VOL 1 TLCOB20B .......'ovvvnenns VOL 2 TLC34058 .......co0i00vnue VOL 2
TLC27L4B . ... ..o iiiiienn VOL 1 TLC1078 .....vii v VoL 1 TLC34075 .......covvivvunn VvOL 2
TLC27L7 .. v vt iv i et i e ns VOL 1 TLC1079 .. v vt i iiiiinnnnns VvVOL 1 TLE2021 .....vvvvvernnnnn VOL 1
TLC27L9 ..o i vt v it VOL 1 TLC1125 ... it iiiennns VOL 2 TLE2021A . ... ..ccivviennn VOL 1
TLC27TM2 .. .. v i it VOL 1 TLC1225 ... i iiiiinen VOL 2 TLE2021B ........cc00u0une VOL 1
TLC27M2A ... . e VvOL 1 TLCIB40 ... ... i vOoL 2 TLE2021Y ... it VoL 1
TLC27TM2B ... . v vi i e e VOL 1 TLC1541 ... ... i i VvVOL 2 TLE2022 .........c0vvvenn VOL 1
TLC2TM4 . ... ittt VoL 1 TLC15501 .. ...ciivivnnn . VOL2 TLE2022A ..........cvvan VOL 1
TLC27TM4A ... ... i VOL 1 TLCISS1l .o vt ii i VOL 2 TLE2022B .......c0o0nevnn. VOL 1
TLC27M4B . ... ..ol VOL 1 TLC2201 ...iviv it i VoL 1 TLE2022Y .. ...cvvvvnnnnns VOL 1
TLC27TM7 ... it VOL 1 TLC2201A .. .o i i iiiiiennn VvVOL 1 TLE2024 ..........c0venn VvOL 1
TLC2TM9 .. i iinnnns VOL 1 TLC2201B .. ...vvvvvvnnnne VOL 1 TLE2024A ...........couv VOL 1
TLC339C ......cveviivnnnnn VOL 3 TLC2201Y . vi i vnns VvOL 1 TLE2024B ........c.cvvune VOL 1
TLC339 ....ii ittt VOL 3 TLC2202 .......covvvvnnns VOL 1 TLE2024Y .......covenvnnn VOL 1
TLC33M ... .. i iiiie VOL 3 TLC2202A ..........cenun VOL 1 TLE2027 .......coivvnennn VOL 1
TLC339Q ......vvvveia VvOL 3 TLC2202B .......onvvunnn . VoL 1 TLE2027A .......c0vvienns VOL 1
TLC352C ... .i i ii i VOL 3 TLC2202Y ... iiiiiiiinnnn VvOoL 1 TLE2037 .. ..iiiiiinnnnnnn VOL 1
TLC3521 ....... . i VOL 3 TLC2272 .. v i it i VOL 1 TLE2037A ........ccvvvuns VoL 1
TLC352M ... it iii e VOL 3 TLC2272A ... VOL 1 TLE2061 .......ccivvivvnnn VOL 1
TLC354C .........cvvvnnn VOL 3 TLC2272Y .. oot VoL 1 TLE2061A ........c000enn VOL 1
TLC3541 .......ccivvinnn VOL 3 TLC2652 .....vvviiinnnn, VOL 1 TLE2061B .........cc000tn VOL 1
TLC354M . ............... VOL 3 TLC2652A .......covvvunn. VoL 1 TLE2061Y . ....ivevvvnnnnn VOL 1
TLC371 .ttt VOL3 TLC2652Y .. .vvviiivnnnns VOL 1 TLE2062 ........ccvoinunen VOL 1
TLC372C ... .t VOL3 TLC2654 .......covnvvnnnn VOL 1 TLE2062A .........c00vun VOL 1
TLC3721 ..t VOL 3 TLC2654A . .......c0o0vunn VvOL 1 TLE2062B ..........00vunn voL 1
TLC372M ..o vt VOL 3 TLC2654Y .. ... voL 1 TLE2062Y .....cciinvnnnns VoL 1
TLC372Q ... v i i VOL 3 TLC3702C .....vvviiivnnnn VOL 3 TLE2064 .........co00venn VOL 1
TLC374C .......cvvvinnnn VvOL 3 TLC37021 ...ovvviiinnnnns VOL 3 TLE2064A .........cvivnns VoL 1
TLC374 ...t VOL 3 TLC3702M . ......ciivvinns VvOL3 TLE2064B ............00v.. VOL 1
TLC374M  ................ VOL 3 TLC3702Q .......covvvunns VoL 3 TLE2064Y ........ccvvenns VOL 1
TLC374Q ..........ccvvnn VOL 3 TLC3704C ...........0c.n. VOL 3 TLE2082 .........0vininnen VoL 1
TLC393C .......iiiiinn VOL 3 TLC3704! ................ VvOL 3 TLE2082A ........... 0. VOL 1
TLC3931 ... VOL3 TLC3704M . .........0vvnn VvOL3 TLE2082Y ........ciievvnn VOL 1
TLC393M ... i VoL 3 TLC3704Q ........c0vvrnn voL3 TLE2141 ..........c00vunn VOL 1
TLCB532A ... i vviiieenn VoL 2 TLC4016 . .......cnvvnnnn VOL 2 TLE2141A ... ... i VOL 1
TLCS33A ... iiiiiiiiien VOL 2 TLC4066 .........ci00unns VOL 2 TLE2141Y .. v iiiiinnnnn VOL 1
TLC540 ... .viiiiiiiii VOL 2 TLCB502-5 . .....cvvvvnnnn VOL2 TLE2142 ......... .o VOL 1
TLCS41 .. it VOL 2 TLC5503-2 . ....vvivvnvnnnns VOL 2 TLE2142A ...........c0vv VOL 1
TLCS42 ... it ii i VOL 2 TLC5503-5 .....ovvvvvnnnn VvOL 2 TLE2142Y . ... vvviiivnnnns VOL 1
TLCS45 ... iiiinnnn VOL 2 TLCS602 ........0ocnnvnnns VOL 2 TLE2144 ...........cc0v.. VOL 1
TLC546 ...........000unn VOL 2 TLCS5602A ........ovnvvnn VvOL 2 TLE2144Y .........cvvvun VOL 1
TLC548 ...........ciuunn VOL 2 TLC7135 ... ... iiiiienn VoL 2 TLE2161 ....... ... VOL 1
TLCS49 ... ... ... VoL 2 TLC7524 .......... e VoL 2 TLE2161A .. ... . VOL 1
TLCS51C .. vt i i i iieen VvOL3 TLC7528 .....ciiviiiinnnn VoL 2 TLE2161B .......0covvvnns VoL 1
TLCS51Y oot i i VOL 3 TLC7628 .......coiiinnnnn VOL 2 TLE2227 ... iiiiiiinnnn VOL 1
TLCS52C ... ov i VOL 3 TLC32040 .........c0vnvn VOL 2 TLE2227A ... VOL 1
TLC555C ..o viiiiiee e VOL 3 TLC32041 ........cvvvunn VOL 2 TLE2237 ...vvvvviiinnnnnn VOL 1
TLCB551 v VOL 3 TLC32042 ........covvvnn VvOL 2 TLE2425C ........co0i0vuuns VOL 3
TLC555M  .........c0vvnn VOL 3 TLC32044 ................ VOL 2 TLE24250 .......covvvvnnns VOL 3
TLCS55Y . .vii i iiiin VOL 3 TLC32044M ............... VOL 2 TLE2425M ..........000ue VOL 3
TLC556C .........00nvvnnn VOL 3 TLC32045 ........c0ounnnn VvOL 2 TLE2425Y . .......c0o00vnnne VOL 3
TLCSS6l ... VOL3 TLC32046 .........00nuun VoL 2 TLE2426 .........ccovvvnne VoL 3
TLC556M  ........000vvnnn VoL 3 TLC32047 ......ovvvvinnns VvOL2 TLE24268Y ........c0ovnvvvnn VoL 3
Texas
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ALPHANUMERIC INDEX

TPICO298 .....ccc0vevenes 2-3 UA7810 . .....ivivevnnnnns VOL 3 UA7BM15C  ........... ... VOL3
TPIC2202 .. ! vesesssassess 2-11 UA7B12 .....ivviiinennnns VOL 3 UA78M20C ...........c000. VoL 3
thiczsot . 219 17,221 Lo R VOL3  UA7BM24C ............... VoL 3
TPIC2404 ....evernvennn.. 2-27 UAZBI5 ivvneenininnnnns VOL3  UA7905C .........covnonn. VoL 3
TPIC2406 ..........0..... 2-33 UATBIB ...evvvnrnennnnnn. VOL3  UA7906C ............cv... VoL 3
TPic2soeM WYL ... . ..., 245 UATB24 . \ovvrniannnnns VOL3  UA7908C ........oeevevens VoL 3
tPiczzor L taol.... 283 UATBBS ......ovvvrennnnnn. VOL3  UA7912C .....vvvnvnnnnnn. VOL 3
TPIC2801 ....evennnnnnnss 2-63 UA7BLO2C ....evvnrnnnnn. VOL3  UA7915C ...vevnvnevnnnnn. VoL 3
TPic28o1A Wb .. ... 2-75 UA7BLO2AC .......overnnn. VOL3  UA7918C ...vevevenenennn. voL 3
TPIc2802 .. 1. .iiiiia... 2-87 UA7BLOSC .. ..ovovivinnnn. VOL3  UA7924C .........eovnnn.. VoL 3
tPics201 .. Y.Ll 2-99 UA7BLO5Q .....eninnnn.. VOL3  UA7952C .......ovevnnn.n. VoL 3
TPice2s9 .. Y.l . 2107  UA7BLOSAC ............... VOL3  UAZOMO5C ............... VoL 3
TPIC6273 .. * sesssenansess 2=117 UA7BLOSAQ ........civeenn VOL 3 UA7OMOSM . ... . e VOL 3
TPiIceses .. 1............. 27125  UA78LOBC ................ VOL3  UA7OMOBC ............... VoL 3
TPIC6A259 .1............. 2133 UA7BLOBAC ............... VOL3  UA79MOBC ............... VoL 3
Triceasss .f......... vee. 2-143  UA7BLOBC ................ VOL3  UATOMI2C ........enn.... VoL 3
UATO9C . .\'vvevnennnnnnn, VOL1  UA7BLOBAC ............... VOL3  UAZOMI2M .........in.... voL3
UATOOM . .\ovvveenenens. VOL1  UA7BLOSC ................ VOL3  UA7OMISC ...vvevinnn... voL3
UA709AM . ............... VOL 1 UA7BLOSAC ............... VOL 3 UA7OM20C .............. VOL 3
UA723C ..vvinnnnnennn. VOL3  UA7BLIOC ................ VOL3  UA7OM24C ............... VoL 3
UA723M ... . i VOL 3 UA7BL10AC ..........c00nn VOL 3 UCa842 .......... ... VvOL 3
UAT33C . oovirninnnnnnns VOL3  UA7BLI2C ..........on.... VOL3  UC2843 ......eovvvivnnnn. VoL 3
UA733M .o, VOL3  UA7BLI2Q ................ VOL3  UC2844 .................. VoL 3
7.y 2T R VOL1  UA7BLI2AC ............... VOL3  UC2845 ..........eovnn... VoL 3
17y 2 S VOL1  UA78L12AQ ............... VOL3  UC3842 .........o'oovnen.. VoL 3
UATAIM o VOL1  UA7BLISC ................ VOL3  UC3843 .........ooovnenn. voL 3
UAZA7C . ovvveieinennn, VOL1  UA7BLISAC ............... VOL3  UC3844 .........ooovnnn.. VoL 3
7Y 27 1Y VOL1  UATBMOSC ............... VOL3  UC3845 .................. voL3
UAT48C ..vvvininnnnnnnns VOL1  UAZBMOSM ............... VOL3  ULN200TA ...oevvnnnnen.. 3-127
UATABM . ..ovineininnnne, VOL1  UAZBMOBC ............... VOL3  ULN2002A ....oovnvnrnnn. 3127
UA2240C ............ccuun. VOL 3 UA78MO8BC ............... VOL 3 ULN2003A .......c000000. 3127
UATBO5 . ..ovvvininnnnnn. VOL3  UAZBMO9IC .........onon.. VOL3  ULN2004A ............... 3-127
UA7B05Q ................. VOL3  UAZBMIOC . .....evevnnn.. VOL3  ULN2074 ............. vev. 3135
UATB0B .....'vvvvnennennn.. VOL3  UA7BMI2C ............... VOL3  ULN2075 .....ovvenennenss 3-135
UATB0B .....oovriinnnnnn. VOL3  UATBMI2M ............... voL3

tNew devices added to this volume
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PERIPHERAL DRIVERS/ACTUATORS

SELECTION GUIDE
Power+ Arrays™
OFF-
OUTPUT | DRIVERS .
STATE | cyRRENT |  PER "°sS°") trr FUNCTION Qg TPE | PKG | PAGE
VOLTAGE ® PACKAGE «Q (ns) (nC)
MAX (V)
60 75 2 0.09 200 Low-side common source 13.6 | TPIC2202 KC 2-11
60 75 3 0.09 200 Low-side common source 13.6 | TPIC2301 KV 2-19
60 0.5 7 0.5 90 Low-side common source 28 |TPIC2701 N 2-53
60 7.5 2 0.09 200 Totally independent 200 | TPIC5201 KV 2-99
Power+ Logic™
OFF- DELAY
OUTPUT | DRIVERS
STATE | cyRReNT |  PER “DSS"") INPUT FUNCTION TIME | vpe | PKG | PAGE
VOLTAGE (mA) PACKAGE %) COMP. TP
MAX (V) (ns)
45 250 8 1.3 CMOS 8-bit addressable latch 625 | TPIC6259 DW,N | 2-107
45 250 8 1.3 CMOS 8-bit D-type latch 625 |TPIC6273 | DW,N | 2-117
45 250 8 1.3 CMOS 8-bit shift register 625 |TPIC6595 | DW,N | 2-125
50 350 8 1 CMOS 8-bit and latch 125 |TPICéA259 | NE | 2-133
50 350 8 1 CMOS 8-bit shift register 125 |TPIC6AS595 | NE | 2-143
‘U TEXAS
INSTRUMENTS
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PERIPHERAL DRIVERS/ACTUATORS
SELECTION GUIDE

vacuum fluorescent display drivers

DRIVERS INPUT
DESC. PRODUCT FEATURES PER COMP. POWER SUPPLY TYPE PKG | PAGE
PKG '
Serial-in, parallel-out architecture,
60-V totem-pole outputs, Ve liogic) = § Vio 15 V. SNess128 aadd
25-mA current source output capability, 12 TTL va E;g I)a-) =010 60 V DW, N
On-board latches CCa2ldisplay, SN755128 a7
Anode | All features same as SN65512B CMOS, [ Vg1 (logic) = 4.5 V1o 15V, SN65518 4-49
Grid | except: 32 TTL | Vegaldisplay) =010 60V FN.N
Drivers for | 32 bits for large format display SN75518 4-49
Segment [ ggrial.in parallel-out architecture,
or D‘f‘ 60-V totem-pole outputs, TL4810B 17
FMam:(s 40-mA current source output, 10 DW, N
orma Improved direct replacement for )
UCN4810A and TL4810A cmos | Voot (ogic) =5Vto 15V, | TL4B10BI 7
Vcca(display) =0to 60 V
70-V output voltage swing capability, TLS812 4-123
Drives up to 20 lines,
Direct replacement for Sprague 2 FN.N
UCN5812 TLS812| 4-123
dc plasma and gas-discharge display drivers
DRIVERS INPUT
DESC. PRODUCT FEATURES PER COMP. POWER SUPPLY TYPE PKG | PAGE
PKG :
180-V open-drain parallel outputs, SN751506 4-97
Scan 220-mA parallel output sink current, Voc(logic) = 4 V1o 6V FT
Line | Left-side (SN751506) and right-side cetiogic) = S
(SN75516) drivers enhance circuit layout N751516 497
—120-V open-collector pnp parallel outputs, 32 CcMOS
Data Two parallel high-speed 16-bit shift SN751508 4-105
Line registers, Vcc(logic) =4.5V FT
Drivers Latches on all driver outputs, to5.5V
Top (SN751508) and bottom (SN71518) SN751518 4-105
drivers enhance circuit layout
‘V TEXAS
INSTRUMENTS
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DISPLAY DRIVERS

SELECTION GUIDE
electroluminescent display drivers
DRIVERS
DESC. PRODUCT FEATURES PER gg’:: POWER SUPPLY TYPE PKG | PAGE
PKG )
225-V open-drain DMOS outputs, SN65551 FN,N | 457
Serial-in, paraliel-out architecture, SN65552 FN 4-57
50-mA current sink output capability, SN75551 FN 4-57
Extremely low steady-state power SN75552 FN 4-57
consumption,
Left side (SNXX551) and right side
(SNXX552) drivers enhance circuit 32
layout
Monolithic BIDFET integrated circuits, SN75558 FN 4-81
Very low steady-state power
Row consumption, CMOS Ve (logic) = 10.8 V
Drivers | 300-mA output capability, to1s5V
High-voltage open-collector npn
outputs
225-V totem-pole BIDFET output SN55563A FN 4-89
structures, SN55564A | FN 4-89
70-mA output source/sink capability,
Very low steady-state power 34 SN65563A | FN 4-89
consumption, SN65564A FN 4-89
3-state capabilities, SN75563A | FN 4-89
Selectable open-source or open-drain SN75564A FN 4-89
output
60-V totem-pole BIDFET output SN65553 FN 465
structures,
Serial-in, parallel-out architecture, SN65554 FN 4-65
15-mA output source and sink, SN75553 FN, N 4-65
Top (SNXX553) and bottom SN75554 FN,N 4-65
(SNXX5554) drivers enhance circuit
layout
Column y - - 32 CMOS Ve (logic) = 10.8 V
Drivers | 90-V output voltage swing capability, to 15V SN65555 FN 4-73
15-mA output source and sink current SN65556 FN,N | 4-73
capability, SN75555 FN,N | 4-73
lenh_--{?nd aarial ahiftad data lnn b QN7rEECe Al AL A_TD
High-spead serial-shifted data input, SN75556 FN,N | 4-73
Totem-pole outputs,
Latches on all driver outputs,
Top (SNX555) and bottom (SNXX5556)
drivers enhance circuit layout
ac plasma display
DRIVERS
DESC. PRODUCT FEATURES PER INPUT POWER SUPPLY TYPE PKG | PAGE
PKG COMP.
High-speed serial-in, parallel-out 32 (four
architecture (8 MHz) 8-bit SN55500E | FD,JD | 43
selections)
Fast output transitions (150 ns typ), _ SN65500E 4-3
Axis Military temperature packages AUAC XQE‘,??,"“) =tosv. P FN,N —
. CMOS | to13.2V SN75500E i3
Drivers | available (SN55500E, SN55501E) 32 Vecz(logic) = 0 V0 100V e N TR
15 mA output current capability, 32x1 y
X-axis driver (SNXX500), SNB5501E NN | as
Y-axis driver (SNXX501) SN75501E !

i
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PERIPHERAL DRIVERS/ACTUATORS

SELECTION GUIDE

general-purpose drivers and actuators

OFF-
532{?:&'? STATE | OUTPUT | nowers [ OUTPUT | eyt D'rEl:;l:Y
VOLTAGE | CURRENT CLAMP FUNCTION Tvee | pke | PaGE
MAX PER PKG COMP. P
MAX (mA) DIODES
(] ™ . (ns)
20 30 300 2 No AND SN554518 3-23
18 FK, JG
20 30 300 2 No OR SN554538 3-23
20 30 300 2 No NOR 27 |SN55454B | JG | 3-23
20 30 300 2 No M AND 18 |SN75451B | D,P | 3-23
20 30 300 2 No NAND 25 |SN75452B | D,P | 3-23
20 30 300 2 No OR 18 |SN754538 | D, P [3-23
20 30 300 2 No NOR 27 |SN75454B | D,P | 3-23
24 24 500 2 Yes , 35 |SN75372 | D,P | 3-67
TTL MOS Driver
24 24 500 4 Yes 35 |SN75374 | D,N | 3-67
30 35 300 2 No AND 28 | SNS5461 | FK,JG | 3-31
30 35 300 2 No L AND 28 [SN7s461 | D,P | 3-31
30 35 300 2 No NAND 38 |SN75462 | D,P | 3-a1
30 35 300 2 No OR 28 |SN75463 | D,P | 3-31
Serial-to-
30 24 1000 8 Yes TTL.CMOS | Parallel | 2000 |TPiC2801 | kv | 2-63
Power Chip
35 70 500 4 Yes 1950 |SN75437A | NE | 3-83
35 70 600 4 Yes | TTL CcMOS ",‘E‘:;';I‘:’ 750 |SN75435 | NE | 377
35 70 1000 4 Yes 1950 |SN75438 | NE | 3-83
35 40 1000 8 Yes TTL CMOS | Serialto- | 550 |TPiC2801A| KV | 2-75
Parallel
45 49 1800 8 Yes TTL,CMOS | PowerChip | 550 |TPiC2so2 | kv | 2-87
50 50 1500 4 No TTL, CMOS \nvert 500 |ULN2074 | NE | 3-135
50 70 500 4 Yes L cmos | 'WerW | ioso |sn7sass | Ne | 3-es
Enable
50 50 350 7 Yes | TTLCMOS, Invert 250 |ULN2001A | DN | 3-127
PMOS
50 50 350 7 Yes 24-V PMOS Invert 250 |ULN2002A | D,N [ 3-127
50 50 350 7 Yes TTL, CMOS invert 250 |ULN2003A | D,N [ 3-127
50 50 350 7 Yes 15-V MOS Invert 250 |ULN2004A | D,N | 3127
50 100 350 7 Yes | TTh CMOS, Invert 250 |SN75466 | D,N | 3-101
PMOS
50 100 350 7 Yes 25-V PMOS Invert 250 | SN75467 N | 3101
50 100 350 7 Yes TTL, CMOS Invert 250 |SN75468 | D,N | 3-101
50 100 350 7 Yes 15-V MOS Invert 250 |SN75469 | D,N | 3-101
55 70 350 2 Yes TTL, CMOS AND 300 |SN75446 | D,P | 3-95
55 70 350 2 Yes TTL, CMOS NAND 300 |SN75447 | D,P | 3-85
55 70 350 2 Yes TTL, CMOS OR 300 |SN75448 | D,P | 3-95
55 70 350 2 Yes TTL, CMOS NOR 300 |SN75449 | D,P | 3-95
.
%3 1
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PERIPHERAL DRIVERS/ACTUATORS

SELECTION GUIDE
general-purpose drivers and actuators (continued)
OFF-
SWITCHING
VOL$AGE STATE | OUTPUT | novepg [OUTPUT | oyt D'rzlhkeY
MAX VOLTAGE | CURRENT | oo'o o | CLAMP COMP FUNCTION | o TYPE PKG | PAGE
gy MAX (mA) DIODES ' b
v ™ (ns)
55 70 300 2 No TTL AND 30 |[SN75471 | D,P | 3-109
56 70 300 2 No TTL NAND 30 |SN75472 | D,P | 3-100
55 70 300 2 No TTL OR 30 |SN75473 | D,P | 3-109
55 70 300 2 Yes TTL, CMOS AND 200 |SN75476 | D,P | 3-115
56 70 300 2 Yes TTL, CMOS NAND 200 |SN75477 | D,P | 3-115
55 70 300 2 Yes TTL, CMOS OR 200 |SN75478 | D,P | 3-115
55 70 300 2 Yes TTL, CMOS NOR 200 |SN75479 P |3115
Telecom
60 100 4 Yes | TTLCMOS. | ‘ooay | 1000 |Dssesol |D.u.N ]33
MOS
Driver
60 1000 4 Yes TTL, CMOS invert 550 | TPIC2406 |KN,NE | 2-33
motor drivers and power actuators
swirching | | OFF- DELAY
VOLTAGE | STATE | OUTPUT | poneng |OUTPUT | eyt TIME
VOLTAGE | CURRENT CLAMP FUNCTION TYPE PKG | PAGE
MAX PER PKG COMP. P
MAX (mA) DIODES
(/] ™ (ns)
36 38 600 4 Yes TTL 800 |L293D NE | 311
36 36 1000 4 No L Half-H 800 |L293 NE |37
36 36 1000 4 Yes TTL, CMOS Driver 800 |SN754410 | NE | 3-121
36 36 1000 4 No TTL, CMOS 800 |SN754411 | NE | 3-121
Low-Side
a5 45 1000 4 Yes TTL Switch 8000 |TPIC2404 | KN | 2-27
" " 2 No TTL Full-H 800 |L298 KV 3-15
2000 TTL Driver 600 [TPICO298 | KV [ 2-3
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POWER+ ARRAYS
CROSS-REFERENCE GUIDE

Replacements are based on similarity of electrical and mechanical characteristics shown in currently published data.
Interchangeability in particular applications is not guaranteed. Before using a device as a substitute, compare the
specifications of the substitute device with the specifications of the original.

Texas Instruments makes no warranty as to the information furnished and the buyer assumes all risk in the use
thereof. No liability is assumed for damages resulting from the use of the information contained herein.

Manufacturers are arranged in alphabetical order.

SUGGESTED PAGE
HARRIS T NO.
REPLACEMENT
IRFD111 TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
IRFD111R  TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
IRFD113 TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
IRFD113R  TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
IRFD121 TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
IRFD121R  TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
IRFD122 TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
IRFD123 TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
IRFF111 TPIC2202, TPIC2301, TPIC5201 211, 2-19, 2-99
IRFF111R TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-89
IRFF113 TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
IRFF113R  TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
RFL1NO8 TPIC2202, TPIC2301, TPIC5201 211, 2-19, 2-89
RFLINOBL  TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
RFL2NO5 TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
RFL2NOSL  TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
RFP2N06 TPIC2202, TPIC2301, TPIC5201 2-11,2-19, 2-99
RFP2NOGL  TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
RFP4N05 TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
RFP4NOSL  TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
RFP4N06 TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
RFP4NOGL  TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
INTERNATIONAL SUGGTEISTED PAGE
RECTIFIER REPLACEMENT NO.
IRFDO14 TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
IRFD024 TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
IRFT002 TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
IRFT003 TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
IRLDO14 TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
IRLD024 TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
IR8200B TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
g
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POWER+ ARRAYS

CROSS-REFERENCE GUIDE
SUGGESTED PAGE
MOTOROLA Tl NO.
REPLACEMENT
MMDF3C05 TPIC2202, TPIC2301, TPIC5201 2-11, 2-19,2-99
MMDF4N02 TPIC2202, TPIC2301, TPIC5201 2-11, 2-19,2-99
MTD5NO5 TPIC2202, TPIC2301, TPIC5201 2-11,2-19, 2-99
MTD5NO06 TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
MTD5NO8L TPIC2202, TPIC2301, TPIC5201 2-11,2-19,2-99
MTP4NOSE TPIC2202, TPIC2301, TPIC5201 2-11,2-19, 2-99
ULN200X TPIC2701 2-53
SUGGESTED PAGE
NATIONAL Tl NO.
REPLACEMENT
IRF511 TPIC2202, TPIC2301, TPIC5201 2-11,2-19, 2-99
IRF513 TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
IRF521 TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
IRF523 TPIC2202, TPIC2301, TPIC5201 2-11,2-19, 2-99
V SUGGESTED PAGE
SGS-THOMSON LL NO.
REPLACEMENT
ULN200X TPIC2701 2-53
SUGGESTED
SILICONIX Tl
REPLACEMENT
2N7000 TPIC2701 2-53
2N7002 TPIC2701 2-53
TD1004Y TPIC2701 2-53
SUGGESTED PAGE
SPRAGUE Tl NO.
REPLACEMENT
ULN200X TPIC2701 2-53
SUGGESTED PAGE
SUPERTEX T NO.
REPLACEMENT
VN1106N2 TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
VN1106N5 TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
VN1106ND TPIC2202, TPIC2301, TPIC5201 2-11,2-19, 2-99
VN2204N3 TPIC2202, TPIC2301, TPIC5201 2-11, 2-19, 2-99
VN2204ND TPIC2202, TPIC2301, TPIC5201 2-11,2-19, 2-99
VN2206N3 TPIC2202, TPIC2301, TPIC5201 2-11,2-19, 2-99
VN2206ND TPIC2202, TPIC2301, TPIC5201 2-11,2-19,2-99

1-16
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POWER+ ARRAYS

POBT OFFICE BOX 685303 ® DALLAS, TEXAS 75268

CROSS-REFERENCE GUIDE
SUGGESTED
POWER+ T PﬁgE
REPLACEMENT )
ULN2001 TPIC2701 2-53
ULN2002 TPIC2701 2-53
ULN2003 TPIC2701 2-53
ULN2004 TPIC2701 2-53
N _ __ A
B Texas
INSTRUMENTS

1-17



PERIPHERAL DRIVERS/ACTUATORS

CROSS-REFERENCE GUIDE
SUGGESTED PAGE SUGGESTED PAGE
FAIRCHILD T NO. NATIONAL TI NO.
REPLACEMENT REPLACEMENT
WA75451 SN75451B 323
UA75452 SN754528 323 DS3680 DS3680! 33
WA75453 SN75453B 323 DS75361 SN75372 3 57
UA75454 SN75454B 323 DS75365 SN75374 367
UA75461 SN75461 3-31 DS75451 SN75451B 3-23
WA75462 SN75462 3-31 DS75452 SN754528 3-23
MC1412 ULN2002A 3-127 DS75453 SN75453B 323
MC1413 ULN2003A 3-127 DS75454 SN75454B 3-23
LA3680 DS3680! 3-3 DS75461 SN75461 3-31
LA9665 ULN2001A 3-127 DS75462 SN75462 3-31
1A9666 ULN2002A 3-127 DS75463 SN75463 3-31
WA9667 ULN2003A 3-127 LM3611 SN75471 3-109
1A9668 ULN2004A 3-127 LM3612 SN75472 3-109
WA75471 SN75471 3-109 LM3613 SN75473 3-109
WA75472 SN75472 3-109 LM75453 SN754538 3-23
WA75473 SN75473 3-109
SUGGESTED PAGE
SUGGESTED PAGE RIFA TI NO.
MOTOROLA T NO. REPLACEMENT
REPLACEMENT PBD352301 ULN2001A 3-127
MC1411 ULN2001A 3127 | PBD352302 ULN2004A 3-127
MC1412 ULN2002A 3127 | PBD352303 ULN2003A 3-127
MC1413 ULN2003A 3127 | PBD352304 ULN2002A 3-127
MC1413T SN75468 3-101 | PBD352311 SN75466 3-101
MC1416 ULN2004A 3127 | PBD352312 SN75469 3-101
MC1471 SN75476 3115 | PBD352313 SN75468 3-101
MC1473 SN75478 3115 | PBD352314 SN75467 3-101
MC1474 SN75479 3-115
SN75451B SN75451B 3-23 SUGGESTED PAGE
SN754528 SN75452B 3-23 SGS-ATES T NO.
SN75453B SN75453B 3-23 REPLACEMENT
avees  gree 2 | oue uwen sw
ULN2002 ULN2002A 3-127 L202 ULN2002A 8127
ULN2003 ULN2003A 3-127 L203 ULN2003A 8127
L204 ULN2004A 3-127
ULN2004 ULN2004A 3-127 o o -
ULN2074 ULN2074 3-135
;
ULN2075 ULN2075 3-135 L2393 SN754411 3-121
L293D L293D 311
SUGGESTED oAGE L293D SN754410t 3-121
NATIONAL T L298 L298 3-15
REPLACEMENT NO. ULN2001 ULN2001A 3-127
ULN2002 ULN2002A 3-127
DS3611 SN75471 3-109 ULN2003 ULN2003A 3-127
DS3612 SN75472 3-109 ULN2004 ULN2004A 3-127
DS3613 SN75473 3-109 ULN2074 ULN2074 3-135
DS3658 SN75437A 3-83 ULN2075 ULN2075 3-135
DS3668 SN75435 377
t Consult product data sheet for possible slight product differences.
1
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PERIPHERAL DRIVERS/ACTUATORS

CROSS-REFERENCE GUIDE
REPLACEMENT REPLACEMENT
SG2001 ULN2001A 3-127 UDN-5711 SN75476 3-115
$G2002 ULN2002A 3-127 UDN-5713 SN75478 3-115
§G2003 ULN2003A 3-127 UDN-5714 SN75479 3-115
S§G2004 ULN2004A 3-127 UDN-5722 SN75477 3-115
=G2022 SN75467 3-101 ULN-2001 ULN2001A 3-127
§G2023 SN75468 3-101 ULN-2002 ULN2002A 3-127
5G2024 SN75469 3-101 ULN-2003 ULN2003A 3-127
SG75451 SN75451B 3-23 ULN-2004 ULN2004A 3-127
SG75452 SN75452B 3-23 ULN-2021 SN75466 3-101
SG75453 SN75453B 3-23 ULN-2022 SN75467 3-101
SG75454 SN75454B 3-23 ULN-2023 SN75468 3-101
SG75461 SN75461 3-31 ULN-2024 SN75469 3-101
SG75462 SN75462 3-31 ULN-2074 ULN2074 3-135
SG75463 SN75463 3-31 ULN-2075 ULN2075 3-135
SG75473 SN75473 3-109
SUGGESTED
SUGGESTED PAGE UNITRODE Tl PAGE
SPRAGUE T NO. REPLACEMENT NO.
REPLACEMENT L293 L293 3.7
UDN-2541 SN75437A 3-83 L293 SN7544111 3121
UDN-3611 SN75471 3-109 L293D L293D 311
UDN-3612 SN75472 3-109 L293D SN754410t 3-121
UDN-3613 SN75473 3-109 L298 L298 3-15

t Consult product data sheet for possible slight product differences.

3 1
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DISPLAY DRIVERS

CROSS-REFERENCE GUIDE
SUGGESTED PAGE SUGGESTED PAGE
GOULD/AMI TI NO. SUPERTEX Tl NO.
REPLACEMENT REPLACEMENT
S4535 SN75518 4-49 HV52 SN75552 4-57
HV53 SN75553 4-65
SUGGESTED PAGE HV54 SN75554 4-65
SILICONIX T NO.
REPLACEMENT
S19552 SN75552 4-57
S19553 SN75553 4-65
S19554 SN75554 4-65
SUGGESTED PAGE
SPRAGUE Ti NO.
REPLACEMENT
UCNS5810A TL4810B 4-117
UCN5812A TL5812 4-123
UCNS5818A SN75518 4-49
UCNG852A SN75552 4-57
UCN5853A SN75553 4-65
UCNBSE854A SN75554 4-65
INSTRUMENTS
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

Ciss

COSS

Crss

Eas

Ofs

Ipm

Ipss

Ipsx

lgssF

lassr

Gate-Drain Capacitance
Capacitance measured between the gate and drain with Vgg = 0 V (Cgq = Cyss)

Drain-Source Capacitance

Dananitannra maaaiirad hahuaan Gll-\

Arai
wapauIal ive 111ITa0ul TU UTLWOTII U Gr

Gate-Source Capacitance
Capacitance measured between the gate and source with Vgg = 0 V (Cgg = Cogs—Crss)

Short-Circuit Input Capacitance
Input capacitance with drain and source shorted (Cjss = Cgg + Cgs, Cds shorted)

Short-Circuilt Output Capacitance

Total capacitance between drain and source with gate and source shorted (Cgss = Cgs + Cgd, Cgs
shorted)

Short-Circuit Reverse Transfer Capacitance
Gate-to-drain capacitance with Vgg = 0 (Crss = Cgd)

Single-Pulse Avalanche Energy
Maximum energy dissipation allowed during avalanche breakdown for a single pulse of avalanche
current

Common-Source Large-Signal Transconductance
Ratio of change in drain current due to a change in gate-to-source voltage

Peak Avalanche Current
Maximum allowable current during avalanche breakdown

Power Supply Current
Total current from the Vg supply

DC Drain Current
Measured dc current into the drain

Peak-Drain Current, Single Output
Maximum allowable value of drain current

Zero-Gate-Voltage Drain Current
Current into drain when gate-to-source voltage is zero

Off-State Drain Current
See Zero-Gate-Voltage Drain Current (Ipss)

Forward Gate Current, Drain-to-Source Short Circuited
DC current into gate with forward gate-to-source voltage and drain shorted to source

Reverse Gate Current, Drain-to-Source Short Circuited
DC current into gate with reverse gate-to-source voltage and drain shorted to source

“’) TEXAS
INSTRUMENTS
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

Iy Input Current
DC current to the gate

i Input Current High
Current the device uses to switch state from low to high

L Input Current Low
Current the device uses to switch state from high to low

lo Continuous Output Current
DC output current across the drain-to-source junction

lo(chp) Output Chopping Current
Value at which output current changes from continuous current to low duty cycle pulsed current

lom Peak Output Current
Maximum output current in the on state
IR Reverse Leakage Current
Current flow across reverse-biased junction at specified applied voltage
Isp Source-Drain Diode Current
Maximum continuous forward diode current
Pp Maximum Device Power Dissipation
Amount of power consumed by die such that maximum junction temperature is not exceeded at held
case temperature
Qq Total Gate Charge

Maximum charge drawn by gate at a specified Vgg

Qgd Gate-Drain Charge
Charge between the gate and drain of device

Qgs Gate-Source Charge
Charge between the gate and source of device

DS(on) Static Drain-Source On-State Resistance
Resistance between the drain and source during on state

ry Input Resistance
Resistance between gate and source

RoJaA Junction-to-Ambient Thermal Resistance
Thermal resistance (steady state) from the device case to the ambient (air)

Rouc Junction-to-Case Thermal Resistance
Thermal resistance (steady state) from the device junction to case

%37
INSTRUMENTS
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

o

ta(otn

td(on)

tPHL

tpLH

Output Resistance
Resistance between drain and source

Reverse-Recovery-Current Rise Time
Elapsed time for diode current to reach maximum value during reverse recovery

Amblent Operating Temperature (Free Air)
Air temperature measured below a device in an environment cooled only by natural air convection

Cycle Time
Time interval between the start and end of a cycle

Case Operating Temperature
Temperature measured at a specific location on the case of a device

Turn-Off Delay Time
Time interval during which an input pulse falls from 90% of its peak value to drain waveform falling to
10% of its off-state amplitude

Turn-On Delay Time
Time interval during which an input pulse rises from 10% of its peak value to drain waveform falling to
90% of its off-state amplitude

Fall Time
Time interval for signal to change from 90% to 10% of its peak value

Hoid Time
Time interval during which a signal is retained at a specified input terminal after an active transition
occurs at another specified input terminal

Virtual Junction Temperature
Calculated value of the silicon junction(s) temperature based on the thermal and electrical behavior of
the device

Turn-Off Time
Time interval between gate turn off and drain-to-source shutdown

Turn-On Time
Time interval between gate turn on and drain-to-source turn on

Propagation Delay Time, High-to-Low Level Output
Time interval for drain-to-source signal to fall from 90% to 10% of its peak value

Propagation Delay Time, Low-to-High Level Output
Time interval for drain-to-source signal to rise from 10% to 90% of its peak value

Rise Time
Time interval for signal to rise from 10% to 90% of its peak value

_ *“ TEXAS
INSTRUMENTS
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

tr Reverse-Recovery Time
Time required to remove excess carriers from a diode after reverse of carrier flow
tsu Setup Time
Time interval between the application of a signal at a specified input terminal and a subsequent active
transition at another specified input terminal
ty Valid Time
Delay time from 50% rising edge of serial clock input to 10% change in serial output
tw Pulse Duration
Active pulse time measured at 50% of steady-state amplitude from leading edge to trailing edge of the
same pulse
VBRr Breakdown Voltage
Drain-to-source voitage at which device avalanche multiplication occurs
Vps Drain-Source Voltage
Voltage measured across the drain to source
VE Clamp Diode Forward Current
Measurement of current through the clamp diode
Vas Gate-Source Voltage
Measurement of the input voltage in reference to the source
A/ Input Voltage
Voltage measured from gate to source
ViH Input Voltage High
Voltage on gate that initiates drain-to-source turn on
ViL Input Voltage Low
Voltage on gate that initiates drain-to-source turn off
VoH High-Level Output Voltage
Voltage measured on the source-to-drain in high state
Vok Output Clamp Voltage
Voltage measured on the source to clamp input
VoL Low-Level Output Voltage
Voltage measured on the drain-to-source in low state
Vsp Forward On-Voltage
Voltage measured on the source-to-drain in the forward direction
aris_.a Qvarvaltana Shutdown Voltans
VSb(ov) Qvervoltage Shutdown Voltage
Specified temperature at which overvoltage shutdown circuit is activated
V1Gs Gate-Source Threshold voltage
Gate voltage required to produce a specified amount of drain current
l"
INSTRUMENTS
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TPIC0298
DUAL FULL-H DRIVER

SLIS006 — D2942, JUNE 1987 — REVISED JANUARY 1980

® Formerly TLP298 KV PACKAGE
® 2-A Output Current Capabllity Per Full-H (TOP VIEW)
Driver YR —¢%
o Applications Include Half-H and Full-H 14| ———> 2Y2
Solenoid Drivers and Motor Drivers ]| n— gx;
® Wide Range of Output Supply Voltage ﬁ :_—_—_—>: 2EN
5§Vto46Vv 10| ——= 2A1
® Separate Input-Logic Supply Voltage ; :; \é%%
Thermal Shutdown 7| —/— 1a2
o Internal Electrostatic Discharge Protection 6 :>::> 1EN
5
e High Noise Immunity A — :/2:32
o 3-State Outputs g > 1Y2
——————>1Y1
® Minimized Power Dissipation = | — T
¢ Sink/Source Interlock Circuitry Prevents
Simultaneous Conduction The tab is electrically connected to GND.
o Improved Functional Replacement for the +
SGS L298 Ioglc symbOI
description a8 > 2 "1
The TPIC0298 is a dual high-current full-H driver EN v 1
designed to provide bidirectional drive currents of 1EN LE EN > 3""_ 1€
upto2 A atvoltages from 5 Vto 46 V. Itis designed A2 v 3 iv2
to drive inductive loads such as relays, solenoids, 10 S 13
dc motors, stepping motors, and other high- A1 — EN v ¥
currgnt or hlgh-yoltage loads in posmye—supply 2EN LE = 15 ¢
applications. All inputs are TTL compatible. Each 12 EN v 14
output (Y) is a complete totem-pole drive with a 2A2 — 2y2

Darlington transistor sink and a pseudo-
Darlington source. Each full-H driver is enabled
separately. Outputs 1Y1 and 1Y2 are enabled by
1EN and outputs 2Y1 and 2Y2 are enabled by
2EN. When an EN input is high, the associated
channels are active. When an EN input is low, the
associated channels are off (i.e., in the high-
impedance state).

Each half of the device forms a full-H reversible
driver suitable for solenoid or motor applications.
The current in each full-H driver can be monitored
by connecting a resistor between the sense output
terminal 1E and GND and another resistor
between sense output terminal 2E and GND.

t This symbol is in accordance with ANSVIEEE Std 91-1984
and |IEC Publication 617-12.

FUNCTION TABLE

INPUTS

OUTPUT

EN

Y

A
H
L

X

—ITI

H
L
Z

H = high-level ,
X = irrelevant

L = low-level

Z = high-impedance (off)

External high-speed output-clamp diodes should be used for inductive transient suppression. To minimize
device power dissipation, a Vo1 supply voltage, separate from Voo, is provided for the logic inputs.

The TPIC0298 is designed for operation from 0°C to 70°C.

PRODUCTION ommmhwmuu‘,umm

Produetsconom i specicaon pr e e of Tt naranars b

Sandar waray, rogicton rocsss) doe o necesearly nchde TExas
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TPIC0298
DUAL FULL-H DRIVER

SLIS006 ~ D2942, JUNE 1987 — REVISED JANUARY 1990

logic diagram (positive logic)

1Y1 1Y2 Vcez 2v1 2y2
Veet LA 2 |3 i4 13 14
|
12
1A1 2 p———i 2A2
¢
10
12~ i 5 M
1EN-2—o 2EN
1 8 15
1E GND 2E
absolute maximum ratings over operating temperature range (unless otherwise noted)
Logic supply voltage range, Vogy (see Note 1) ....iniiiiiiiiii e -03Vto7V
Output supply voltage range, VoG - - v verin ittt iee e e e aannens -03Vto50V
Input voltage range at Aor EN, Vi (see Note 2) .........cccoviiriiiiiiiiiiiiiiinnnnanns -16Vto7V
Outputvoltage range, Vo  ...coviiniiiiii i e ittt -2VtoVpgo +2V
Emitter terminal (1E and 2E) voltagerange, VE ........coveiiiiiiiiirnn e iineananens -05Vto23V
Emitter terminal (1E and 2E) voltage (nonrepetitive, t, <50 us) .......ccoviiveiiiiiiiiiiiin... -1V
Inputcurrentat AOr EN, 1) .o e -15mA
Peak output current, Iopm: (nonrepetitive, ty SO1MS) ...t +3A
(repetitive, ty, <10 ms, duty cycle <80%) ........ccvvviiveiiinnennn +25A
Continuous output CUMTeNt, g .. ..o vt e 12A
. Peak combined output current for each full-H driver (see Note 3):
(nonrepetitive, ty 0.1 MS) ...t e +3A
(repetitive, tyy < 10 ms, dutycycle <80%) ........ccvveveiiiiinnnnn, +25A
Continuous combined output current for each full-H driver (see Note 3) .....................oo. 2A
Continuous dissipation at (or below) 25°C free-air temperature (see Note 4) ................... 3.575W
Continuous dissipation at (or below) 75°C case temperature (see Note 4) ....................... 25W
Operating free-air, case, or virtual junction temperaturerange ..............ccvvnennn. -40°C to 150°C
Storage temperature range .. .......coueetiiit it e, -65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds .............covvvevvnvenennn.. 260°C

NOTES: 1. All voltage values are with respect to the network GND, unless otherwise noted.

2. The maximum current limitation at this terminal generally occurs at a voltage of lower magnitude than the voltage limit. Neither the
maximum current nor the maximum voltage for this terminal should be exceeded.

3. Combined output current applies to each of the two full-H drivers individually. This current is the sum of the currents at outputs 1Y1
and 1Y2 for full-H driver 1 and the sum of the currents at outputs 2Y1 and 2Y2 for full-H driver 2. The full-H drivers can carry the rated
combined current simultaneously.

4. Foroperation above 25°C free-air temperature, derate linearly at the rate of 28.6 mW/°C. For operation above 75°C case temperature,
derate linearly at the rate of 333 mW/°C. Due to variations in individual device electrical characteristics and thermal resistance, the
built-in thermal overload protection may be activated at power levels slightly above or below the rated dissipation.

2-4
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TPIC0298
DUAL FULL-H DRIVER

SLIS006 - D2942, JUNE 1987 - REVISED JANUARY 1990

recommended operating conditions

MIN MAX UNIT
Logic supply voltage, VCG1 4.5 7 \"
Output supply voltage, Vo2 5 46 \
-0.5t1 2
Emitter terminal (1E or 2E) voltage, VE (see Note 5) Vee1-3.5 \
Veca-4
23 Veet
A
. . Veeoe-2.5
High-level input voltage, V|H (see Note 5) 23 7 )
eN Vect
Low-level input voltage at A or EN, V) -0.3f 15 v
Output current, I 12 A
Communication frequency 40 kHz
Operating free-air temperature, Ta 0 70 °C

1 The algebraic convention, in which the least positive (most negative) limit is designated as minimum, is used in this data sheet for emitter terminal

voltage and logic voltage levels.
NOTE 5: For optimum device performance, the maximum recommended voltage at any A input is 2.5 V lower than Vg2, the maximum
recommended voltage at any EN input is Vo1, and the maximum recommended voltage at any emitter terminal is 3.5 V lower than

Vcet and 4V lower than Voca.

electrical characteristics over recommended ranges of Vgg1, Voga, and Vg, Ty = 25°C (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX UNIT
VIK Input clamp voltage l|=-12mA -0.9 -15 v
lIoH=-1A Vcece-18 Vpooe-1.2
VOH High-ievel output voltage OH - ce2 cC2 v
lIoH=-2A Vcce-2.8 Vgoco-1.8
loL=1A VE+12 VE+1.8
VoL Low-level output voltage oL s E: \'
loL=2A VE+1.7 VE+26
i loH=-1A, loL=1A 24 3.4
Varop Ig:taal gs:::z: pulse sink output IOH OL See Note 6 v
OH=-2A, loL=2A 35 5.2
Off-state (high-impedance state)
lozH output current, high-level Vo =Vcec2 500 pA
voltage applied
Off-state (high-impedance state)
lozL output current, low-level Vo=0V, VE=0V -500 pA
voltage applied
EN=H 20 100
. . A Vi=V|H
IH High-level input current EN=L 10
EN |Vi=V|H<Vcc1-06V 6 100
L Low-level input current Vi=0Vto15V -10
All outputs at high level 7 12
Icc1  Logic supply current lo=0 All outputs at low level 20 32
All outputs at high impedance 4 6
All outputs at high level 25 50
Icc2  Output supply current lo=0 All outputs at low level 6 20 mA
All outputs at high impedance 2
t All typical values are at Vo = 5 V, Vog2 = 42 V, VE = 0V, Ty = 25°C (unless otherwise noted).
NOTE 6: The Vgrop specification applies for IoH and oL applied simultaneously to different output channels:
Vdrop = VcC2 - VoH + VoL - VE
INSTRUMENTS
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TPIC0298
DUAL FULL-H DRIVER

SLIS006 ~ D2942, JUNE 1987 — REVISED JANUARY 1990

switching characteristics, Vgg1 =5V, Vgc2 =42V, VE=0, Tp = 25°C

PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
td(on) Tum-on delay time, source current from A input 0.6 us
td(off) Tum-off delay time, source current from A input 0.8 us
t Rise time, source current (turning on| 0.8

. " { - 9.o0) CL =30 pF, See Figure 1 o
tf Fall time, source current (turning off) 0.2 us
td(on) Tum-on delay time, source current from EN input 0.5 us
td(offy Turn-off delay time, source current from EN input 2.5 us
td(on) Turn-on delay time, sink current from A input 1.3 us
td(off) Turn-off delay time sink current from A input 0.5 us
ty Rise time, sink current (turning on) . 0.2 us

- - - CL =30 pF, See Figure 2
tf Fall time, sink current (turning off) 0.2 us
td(on) Turn-on delay time, sink current from EN input 0.3 us
td(off) Turn-off delay time, sink current from EN input 1 us
INSTRUMENTS
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TPIC0298
DUAL FULL-H DRIVER

SLIS006 ~ D2942, JUNE 1987 - REVISED JANUARY 1990

PARAMETER MEASUREMENT INFORMATION

5V 42V
Input
P Veet Veez
Pulse I
AJEN Clrcuit -
Gon':ratto; Under Y loH Output
(seeNote A) | (506 Note B) Test
4V oo NotE.N;A GND E CL =30 pF RL=20Q
) I [ I (see Note C)
TEST CIRCUIT
'4——-—“‘ <10ns 4¢—> <10ns
: 0% 90% <~ *l _____ v
Input Voltage ] |
(see Note B) 2

|
Il— td(off)
10% | To%  'OL~0A
Output Current : : |
| 90% 90% l
| ! I——:-——— IoH~-2A
¢ ’I| tr l“ bty
90% s T VoH=40A
Output Voltage } I
|
10% 10% VoL=~0V

VOLTAGE AND CURRENT WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR = 2 kHz, Zp = 50 Q.
B. ENisat4 Vif Ais used as the switching input. A is at 4 V if EN is the switching input.
C. C includes probe and jig capacitance.

Figure 1. Source Current Test Circuit and Waveforms From Data and Enable Inputs

TEXAS @
INSTRUMENTS
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TPIC0298
DUAL FULL-H DRIVER

SLIS006 ~ D2942, JUNE 1987 — REVISED JANUARY 1990

PARAMETER MEASUREMENT INFORMATION

5V 42V
Input
o Pulse ‘ AJEN
enerator |
V V, =
(see Note A) (see Note B) cc1 cc2 oL RL=20Q
Circuit
Under Y Output
4V(EN) EN/A Test I P
. GND E CL =30 pF
oV (see Note C)
TEST CIRCUIT
<10ns <10ns —
I 80% 4v
A |
(see Note B) | 2V
1 | N
! |
: “IUO% 10«/0;‘11_'_ ______ oV
' ||
j¢—— <10ns :«—1—»— <10ns
N AR
90% 90%
EN | o | I
(see Note B) | 2y |
[ 10% ov
[¢&——— 20ps ——J'
td(on) —¥| }4— —» Ih— td(otf)
————— loL~2A
| 90% 20%
Output Current : : I
10% J i i 10%
__°.{ | | “ lon=0A
| ¢, >
| f | |
90% : : 90% VoH=~42V
Output Voltage | |
10% 10%F VoL=~2V

VOLTAGE AND CURRENT WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR = 2 kHz, Zo = 50 Q.
B. ENisat4 Vif Ais used as the switching input. A is at 0 V if EN is the switching input.
C. CL includes probe and jig capacitance.

Figure 2. Sink Current Test Circuit and Voltage Waveforms From Data and Enable Inputs

TEXAS “?
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TPIC0298
DUAL FULL-H DRIVER

SLIS006 - D2942, JUNE 1987 - REVISED JANUARY 1990

APPLICATION INFORMATION

This circuit shows one half of a TPIC0298 used to provide full-H bridge drive for a 24-V, 2-A dc motor. Speed control
is achieved with a TLC555 timer. This provides variable duty-cycle pulses to the EN input of the TPIC0298. In this
configuration, the operating frequency is approximately 1.2 kHz. The duty cycle is adjustable from 10% to 90% to
provide a wide range of motor speeds. The motor direction is determined by the logic level at the direction control
input. The circuit can be enabled or disabled by the logic level at the EN input. A 5-V supply for the logic and timer
circuit is provided by a TL431 shunt regulator. For circuit operation, refer to the function table.

FUNCTION TABLE
DIRECTION
ENABLE CONTROL 11 1Y2
H H Source Sink
H L Sink Source
L X Disabled Disabled
X =don'tcare H = highlevel L =low level
1kQ 820Q 24V
RESET Vpp
Speed 3 DISC
Control <
THR TLC555 - 24-V Reversible
our DC Motor
<
<
<
TRIG
GND CONT <
S
0.01 uF =~ S 1.2kQ
2.7kQ
(A
1/2
TPIC0208
Direction m 12
Control —{D 1A1 _’ﬁ 1A2
1E GND 1EN
SN7401 _]__ _l_
Enable ———{:‘ED)—
| 2.7kQ
t Diodes are 1N4934 or equivalent.

Figure 3. TPIC0298 as Bidirectional-DC Motor Drive

TEXAS
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TPIC2202
2-CHANNEL COMMON-SOURCE POWER DMOS ARRAY

SLDS048 - D4047, SEPTEMBER 1992

® Two 7.5-A Independent Output Channels, KC PACKAGE
Continuous Current Per Channel (TOP VIEW)
® Low rps(on) - - - 0.09 Q Typical s , DRAINZ
® Qutput Voltage ... 60V 4 — GATE2
3 — SOURCE
® Pulsed Current. .. 15 A Per Channel O 2 1 DRAIN1
° 1 = GATE1

Avalanche Energy . .. 120 mJ

The tab is electrically connected to SOURCE.
description Y

The TPIC2202 is a monolithic power DMOS array
that consists of two independent N-channel
enhancement-mode DMOS transistors
connected in a common-source configuration with
open drains.

schematic

DRAIN1 DRAIN2
2 ]

GATE1 '_1—‘| L—‘—- QATE2

3
SOURCE

absolute maximum ratings over operating case temperature range (unless otherwise noted)

Drain-source VORAGE, VDS -« -« v tvtnntti ittt ittt i e i 60V
Gate-SoUrce VORAgE, VG «« v vv e ittt e 20V
Continuous source-drain diode CUIeNt ...........c.oiiiiiei i ii e i anennnss 75A
Pulsed drain current, each output, all outputs on, Ip (seeNote 1) ............. ...t 15A
Continuous drain current, each output, alloutputs on ...t 75A
Single-pulse avalanche energy, Eag (see Figure4) .............ooviiiiiiiiiiiiiiiiiiiina.,. 120 mJ
Continuous power dissipation at (or below) Tp =25°C (seeNote2) ........................ooouel 2W
Continuous power dissipation at (or below) T¢ = 75°C, all outputs on (see Note 2) ................ 31 W
Operating virtual junction temperaturerange, Ty ...........coviiiiiiiiiiiiiiiinn... —-40°C to 150°C
Operating case temperature range, TG . ...cvvneirii i iiiieiiiiiiiiereeennns, —-40°C to 125°C
Storage temperature range . ..........coeiuitie ittt i -40°C to 125°C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds ..............cccoviiiuiininn., 260°C

NOTES: 1. Pulse duration = 10 ms, duty cycle = 6%
2. For operation above 25°C free-air temperature, derate linearly at the rate of 16 mW/°C. For operation above 75°C case temperature,
and with all outputs conducting, derate linearly at the rate of 0.42 W/°C. To avoid exceeding the design maximum virtual junction
temperature, these ratings should not be exceeded.

Copyright © 1992, Texas Instruments Incorporated
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TPIC2202
2-CHANNEL COMMON-SOURCE

SLDS048 - D4047, SEPTEMBER 1992
e

POWER DMOS ARRAY

electrical characteristics, Tg = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
V(BR)DS Drain-source breakdown voltage ID=1uA, Vs =0 60 v
VTGS Gate-source threshold voltage Ip=1mA, Vps = VGs 12 175 2.4 \
VDS(on) Drain-source on-state voltage Ip=75A, Vs =15V, SeeNotes3and4 068 0.94 v
| Zero-gate-voltage drain current Vi 48V, V 0 Tg=25°C 0.07 ! pA
0SS o9 9 ps="8% TGS Te = 125°C 13 10
Forward gate current, drain short
IGSSF circuited to source Vas=20V,  Vps=0 10100 mA
Reverse gate current, drain short
IGSSR  circuited to source VGs=-20V, Vps=0 10 100] nA
Static drain-source on-state Vgs=15V, Ip=75A, Tc=25°C 0.09 0.125 Q
OS(on)  resistance See Notes 3and 4 and Figures 5and 6 | T = 125°C 0.15 0.21
afs Forward transconductance Vps=15V, Ip=5A, See Notes 3 and 4 25 47 S
. Short-circuit input capacitance,
Ciss common source 490
Short-circuit output capacitance,
Coss common source Vps=25V, VGs=0, f = 300 kHz 285 pF
Chavd_niva b ravavan tramafar
C =l |"\Jllbul\ 1OVTIDU ualivio 90
rss capacitance, common source
NOTES: 3. Technique should limit Tj — T¢ to 10°C maximum.
4. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts.
source-drain diode characteristics, Tg = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Vgp Forward on voltage | A v g N 0.8 1.3 \)
- S=75A, GS =0, j/dt = 100 A/ps,
trr Reverse recovery time Vps =48V, See Figure 1 200 ns
QRrR  Total source-drain diode charge 15 uC
resistive-load switching characteristics, Tg = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
td(on)  Tum-on delay time 12
 td(off) Turn-off delay time Vpp=25V, RL=67Q ten = 10 ns, 100 ns
tr Rise time tdis =10ns,  See Figure 2 43
tf Fall time 5
Qg Total gate charge 13.6 18
- Vpp =48V, Ip=25A, Vgs =10V,
Qgs Gate-source charge See Figure 3 8.3 1 nC
Qgd Gate-drain charge 5.3 7
Lp Internal drain inductance 7 H
n
Ls Internal source inductance 7
thermal resistance
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
RgJA  Junction-to-ambient thermal resistance All outputs with equal power 62.5| °C/W
All outputs with equal 24| °CW
RgJC  Junction-to-case thermal resistance s ,' ,eq - power
One output dissipating power 33| °CW
INSTRUMENTS
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TPIC2202
2-CHANNEL COMMON-SOURCE POWER DMOS ARRAY

SLDS048 — D4047, SEPTEMBER 19892

PARAMETER MEASUREMENT INFORMATION

75A
s ¢— di/dt =100 Aljus QRR = Shaded Area
o N\t — — — — — ———
]——__—__—____2.;‘:1;;_ B
|
/.
= ——————— |
(see Note A) | / I
] 1
e

NOTE A: IrM = maximum recovery current

Figure 1. Reverse-Recovery-Current Waveforms of Source-Drain Diode

25V

ton —lle— — [ tas

AL - | l 18V
Vos v U
Pulse Generator 6 10% |
vaGgs ]
| i |
‘ |

J put |
Rﬂlﬂ 50Q td(on) __.‘ ln_ '—" — 'd(sg)o
500 90%
e w
{ DY 2 I T Vbs(on)
| ] hd 1 t—H —
B VOLTAGE WAVEFORMS
TEST CIRCUIT

Figure 2. Test Circuit and Voltage Waveforms, Resistive Switching

INSTRUMENTS
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TPIC2202
2-CHANNEL COMMON-SOURCE POWER DMOS ARRAY

SLDS048 — D4047, SEPTEMBER 1992

PARAMETER MEASUREMENT INFORMATION

Current

Regulator ¢ Qg

4 Same Type |
12V — g2 F =< 50k as DUT
Battery T Al woy|l————————— ‘___
Vpp=48V —  VGs |
+ T | |
OJ—L— T lg=1mA J ouT Gate Voltage
Time
Ig Current- = Ip Current- _
Sam%llng Resistor Sampling Resistor Qgs = Qg - Qgd
WAVEFORM

TEST CIRCUIT

Figure 3. Gate Charge Test Circuit and Waveform

25V [ le—>! tav
— W
—4 ——— 15V
25mH T
v Ves A
DS | JE I
Pulse Generator 'o ‘ | l(ése Note B)

50Q DuT 0
: Rgen ——'
— — V(BR)DSX =60 VMIN
| 50 Q Vps (BR)
I 1
| [ — - T 0
TEST CIRCUIT VOLTAGE AND CURRENT WAVEFORMS

NOTES:A. The pulse generator has the following characteristics: ty < 10 ns, tf< 10 ns, Zo = 50 Q.
B. Input pulse duration (ty) is increased until peak current Ipg = 7.5 A.

'as * VRyDsx * tav

P = 120 mJ min.

Energy test level is defined as E AS =

Figure 4. Single-Pulse Avalanche Energy Test Circuit and Waveforms

*
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TPIC2202
2-CHANNEL COMMON-SOURCE POWER DMOS ARRAY

SLDS048 — D4047, SEPTEMBER 1892

TYPICAL CHARACTERISTICS

STATIC DRAIN-SOURCE ON-STATE RESISTANCE STATIC DRAIN-SOURCE ON-STATE RESISTANCE
vs vs
CASE TEMPERATURE DRAIN CURRENT
0.30 T 1 T :
lD =7.8A — Tc =25°C
0.25 Vgs =5V
i ware )| Es LTI
Vgs =10V
' 020 ! | \
_5 g % g Vgg =15V
() aQ
% 015 " vas-10v ] %0-1 %
ﬁ A — 3
! - / / ! g
59 o 52 Vgs =20V
= ./‘/_/ % 5 GS
.:g ° — \.Vgg =15V R-]
0.05 |— vVgs =20V
0 0.01
-50 -25 0 25 50 75 100 125 0 3 6 9 12 15
Tc - Case Temperature - °C Ip — Drain Current - A
Figure 5 Figure 6
DRAIN CURRENT
DISTRIBUTION OF vs
FORWARD TRANSCONDUCTANCE DRAIN-TO-SOURCE VOLTAGE
25 | 15 T 1 T T
Tc=25C \_1 Vgs =5V Tc =25°C
Ip=75A Vgs =10V v I v
Vpg=15V =4.5
20 DS 12 as = 4.
. < |
| E sz =4V
8 15 g o ]
[ 3
= o |
s £
s [ Vgs =35V
10 °| 6
; .
S Vgs =3V
6 3
0 - 0
4.6 4.65 4.7 4.75 4.8 0 5 10 15 20 25 30 35 40 45 50
gts — Forward Transconductance - S Vps - Drain-to-Source Voitage - V
Figure 7 Figure 8
INSTRUMENTS
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TPIC2202

2-CHANNEL COMMON-SOURCE POWER DMOS ARRAY

SLDS048 - D4047, SEPTEMBER 1992

TYPICAL CHARACTERISTICS

GATE-SOURCE THRESHOLD VOLTAGE
vs

SOURCE-DRAIN DIODE CURRENT
Vs

CASE TEMPERATURE SOURCE-DRAIN VOLTAGE
o 100
2 T
> N Ip=1mA
o 18 <
g J
s 16 $
> 2
h-} \ '5
° 14 S 4o
g $ z
1.2 k] 2
£ a
- p /I/TI f 4
8 1 ® - Tc = 125°C
5 5 c yasi
% 0.8 8 , / I Tc =-40°C
- 3 —F
3 0.6 3 F—=H
1 I 1 1
g 04 _3 Te=25°C
2 o2
0 0.1
-50 =25 0 25 50 75 100 125 0 0.5 1 1.5 2
Tc - Case Temperature —°C Vsp - Source-Drain Voltage - V
Figure 9 Figure 10
GATE-SOURCE VOLTAGE REVERSE RECOVERY TIME
vs vs
GATE CHARGE REVERSE di/dt
Moizen 300 !
D=e - DEo
14_Tc=25°c y Tc=25°C
@ |
> /, 2 250
ul> 12 / / o \
g / E
3 Vg =20V / = 200
> 10 74 @ \
8 >
g 8 7 // § 150
2 4 ; T
$ ¢ / 4 Vps=30V 3 100
= 4
p /v .
> 4 L4 N\pg =48V 3
DS = <
50
2
0 0
0 15 3 45 6 75 9 105 12 135 15 0 100 200 300 400 500
Q - Gate Charge —nC Reverse di/dt - A/us
Figure 11 Figure 12
INSTRUMENTS
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TPIC2202
2-CHANNEL COMMON-SOURCE POWER DMOS ARRAY

SLDS048 - D4047, SEPTEMBER 1992

TYPICAL CHARACTERISTICS
40 l T 16
RL=75Q !—
Vpg =378V IG-1N",A
35 \ Tc =25°C I 14
> 30 \ [T I 12
. = Gate-So >
)| ]
25 10
: \ |/~ /
‘E 20 VDS =376 V 8
g \\ N~ Vps=25V
15 —— [
1 | 1
>8 L Vpg =125V 2
10 9 . >
5 \ 2
\ Drain-Source Voltage
N | | !
o ' ; t
0 50 100 150 200 250 300 350 400 450 500
t-Time-~us
Figure 13. Resistive Switching Waveforms
THERMAL INFORMATION
MAXIMUM DRAIN CURRENT MAXIMUM PEAK AVALANCHE CURRENT
vs vs
DRAIN-SOURCE VOLTAGE TIME DURATION OF AVALANCHE
100
=====8 <
Tc=25C [ )
4 " 'DS(on| Limit 15A
) \ N| g
E \, N—\ 1ms 2
3 g
K]
£ . N
(=} [ T : 10 \\ \\
E 75A H RS
E DC IE iE Te = 25°C
2 g
=
o '.3 NN
1
10 100 0.01 0.1 1 10
Vps ~ Drain-Source Voitage - V tay — Time Duration of Avalanche ~ ms
Figure 14 Figure 15
INSTRUMENTS
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TPIC2202

2-CHANNEL COMMON-SOURCE POWER DMOS ARRAY

SLDS048 — D4047, SEPTEMBER 1992

r(t) — Normalized Transient Resistance

THERMAL INFORMATION

NORMALIZED TRANSIENT THERMAL IMPEDANCE

vs
SQUARE-WAVE PULSE DURATION

§ = =
0.6 i = Tc=25°C ]Il
0.4} 05 ad
| .
0.2 = TTLUH A1
0.2 . o~
| AT
L :
01 ;"—J'J'm‘1 //4’A'1
0.08 — ~
0.06 - 0.05 /’
0.08 |4 i
ﬁ'.oz /11 Single Pulse _J'— ‘c—" il
4
l 4 tw le— _ r
0.02 4 I I I_] ip]il]
A.o1 I o
0.01 L—L1 [ TTT T TIT
0.01 0.1 1 10 100 1000 10000

tw — Pulse Duration — ms
NOTES: Zgyc(t) = r(t) ReJc
tw = pulse duration
tc = period
d = duty cycle = ty/tc
Figure 16
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TPIC2301
3-CHANNEL COMMON-SOURCE POWER DMOS ARRAY

- SLDS049 - D4043, SEPTEMBER 1992
® Three 7.5-A Independent Output Channels, KV PACKAGE

Continuous Current Per Channel (TOP VIEW)

[ ]

Low rpgon) - - - 0.09 Q Typlcal 7IE——T—— oRaINs
® Output Voltage ... 60 V 6|F=————> GATE3
® Puised Current. .. 15 A Per Channel SIE=L——= DRAN2

A——— SOURCE
® Avalanche Energy ... 120 mJ S\ T T GATE2
? > DRAIN!
description T T ) GATE1

The TPIC2301 is a monolithic power DMOS array
that consists of three independent N-channel
enhancement-mode DMOS transistors
connected in a common-source configuration with

open drains.
schematic
GATE2 GATE3 The tab is electrically connected to SOURCE.
DRAIN1 DRAIN2 DRAIN3
2 3 5 6 7
1
GATE1 ————-’
4
SOURCE

absolute maximum ratings over operating case temperature range (unless otherwise noted)

Drain-source VOage, VDG -« vnrnineiei i i e 60V
Gate-SOUrCe VOIRAGE, VG « - - - -« v v v e ettt ittt ettt et et 20V
Continuous source-drain diode CUITBNt ... ...ttt ittt ittt iaie s 75A
Pulsed drain current, each output, all outputs on, Ip (seeNote 1) ...t 15A
Continuous drain current, each output, alloutputson ............ ...l 75A
Single-pulse avalanche energy, Eag (see Figure d) ..., 120 mJ
Continuous power dissipation at (or below) To =25°C (seeNote 2) ..............cooviiiiiinnnnn, 2W
Continuous power dissipation at (or below) Tg = 75°C, all outputs on (seeNote2) ................ 50 W
Operating virtual junction temperaturerange, Ty ..........ooiiiiiiiiiiiiiiia... =40°C to 150°C
Operating case temperature range, TG ......vviniiiiien it iii i, —-40°C to 125°C
Storage temperature range ............ieiiiiiiiii i e -40°C to 125°C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds ..............ccovvviinininnn.. 260°C

NOTES: 1. Pulse duration = 10 ms, duty cycle = 6%

2. For operation above 25°C free-air temperature, derate linearly at the rate of 16 mW/°C. For operation above 75°C case temperature,
and with all outputs conducting, derate linearly at the rate of 0.66 W/°C. To avoid exceeding the design maximum virtual junction

temperature, these ratings should not be exceeded.

WWMTAM;W.;SWGU #
testing of all parameters. 9 doss et fncude TEXAS
INSTRUMENTS
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TPIC2301
3-CHANNEL COMMON-SOURCE POWER DMOS ARRAY

SLDS049 — D4043, SEPTEMBER 1992

electrical characteristics, Tg = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
V(BR)DS Drain-source breakdown voltage | Ip = 1 pA, Vas =0 60 v
VTGS Gate-source threshold voltage Ip=1mA, Vps =VGs 12 175 2.4 \
VDS(on)  Drain-source on-state voltage ID=75A, Vs =15V, See Notes 3 and 4 0.68 0.94 \
| Zero-gate-voltage draincurent  |Vpg =48V, Vgg=0 Tg=25%C 0.07 L A
ero-gate-voltage drain curren = , =
DSS o9 9 DS Gs TG =125°C 13 10
Forward gate current, drain short
IGSSF  circuited to source VGs =20V,  Vps=0 10 100 nA
Reverse gate current, drain short
IGSSR  circuited to source Ves=-20V, Vps=0 10 100] nA
Static drain-source on-state Vgs=15V, Ip=75A, Tc =25°C 0.09 0.125 Q
DS(on)  resistance See Notes 3 and 4 and Figures5and 6 | T = 125°C 015 0.21
afs Forward transconductance Vps =15V, Ip=5A, See Notes 3 and 4 3.3 4.7 S
. Short-circuit input capacitance,
Ciss common source 490
Short-circuit output capacitance,
Coss common source Vps =25V, VGgs =0, f = 300 kHz 285 pF
c Short-circuit reverse transfer %
rss capacitance, common source
NOTES: 3. Technique should limit Tj —~ T¢ to 10°C maximum.
4. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts.
source-drain diode characteristics, Tg = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Vgp Forward on voltage _ 0.8 1.3 )
- Is=75A, VGgs =0, di/dt = 100 A/ps,
trr Reverse recovery time ) 200 ns
. Vps =48V, See Figure 1
QRR  Total source-drain diode charge 1.5 uC
resistive-load switching characteristics, T¢ = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX/| UNIT
td(on)  Tum-on delay time 12
 td(off) Tumn-off delay time Vpp=25V, RL=67Q, ten=10ns, 100 ns
tr Rise time tdis = 10 ns, See Figure 2 43
t Fall time 5
Qg Total gate charge 13.6 18
Vps =48V, Ip=25A, Vgs =10V,
Qgs Gate-source charge See Figure 3 8.3 11| nC
Qqd Gate-drain charge 5.3 7
Lp Internal drain inductance 7 H
Ls Internal source inductance 7
thermal resistance
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
RgJA Junction-to-ambient thermal resistance All outputs with equal power 62.5| °CW
All outputs with | power 15| °CW
RgJC  Junction-to-case thermal resistance i w'| .tefa iad
One output dissipating power 3.3 | °CW
INSTRUMENTS
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TPIC2301
3-CHANNEL COMMON-SOURCE POWER DMOS ARRAY

SLDS049 ~ D4043, SEPTEMBER 1862

PARAMETER MEASUREMENT INFORMATION

75A
& dldt=100 Ajus QRR = Shaded Area
Ig ,
o aEmEmEmEmEl — — — —————
l__ T T T T T T T2s%otipm

[

|

RM |—————————— |

(see Note A) | / |

T

NOTE A: Iqpm = maximum recovery current
Figure 1. Reverse-Recovery-Current Waveforms of Source-Drain Diode

25V
ton —¥ll¢— —¥ e
" so%i Lo
Vbs VGS  yox so%N!
Pulse Generator |
Vas | o
DuT | |
. ) |
Rgen| 500 taon) — r-- _d. — 'd(sﬂ)
DD
500Q Vps 0%
| 10%
—'\—_j.{_—___ Vos(on)
] J 7N l t _'l j— —ﬂ |‘_ tr
_____ - - VOLTAGE WAVEFORMS
TEST CIRCUIT

Figure 2. Resistive Switching

INSTRUMENTS
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TPIC2301
3-CHANNEL COMMON-SOURCE POWER DMOS ARRAY

SLDS049 - D4043, SEPTEMBER 1992

PARAMETER MEASUREMENT INFORMATION

Current
Regulator Qg
Same Type |
,__J 4 as DUT
ovV|—————————— —_———
= 0.3 uF ,| — Qg —) :
Vpp=48V — Vgs |
T | |
D
1mA —I ;ﬂ ur Gate Voltage
[
—“—‘VV\F—“—I—'\/\/\'— Time
Ig Current- = Ip Current- Qgg = Qg - Qgg
Sampling Resistor Sampling Reslstor WAVEFORM

TEST CIRCUIT

Figure 3. Gate-Charge Test Circuit and Waveform

25V | le—>l tay
i
—4——— 15V
25mH +
Vas |
J— T )
Vbs
o | —
Pulse Generator L | (339 Note B)

Vas 1)
s0Q DUT 0
Rgen
—_V =60 VMIN
500 Vbs | (BR)DSX
————— 0
TESTCIRCUIT VOLTAGE AND CURRENT WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: ty < 10 ns, t; < 10 ns, Zg = 50 Q.
B. Input pulse duration (ty) is increased until peak current Iog = 7.5 A.
_'as ¥ VigRr)psx * tav

Energy test level is defined as EAS = 5 = 120 mJ min.

Figure 4. Single-Pulse Avalanche Energy Test Circuit and Waveforms

*p
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TPIC2301

3-CHANNEL COMMON-SOURCE POWER DMOS ARRAY

SLDS049 — D4043, SEPTEMBER 1992

TYPICAL CHARACTERISTICS
STATIC DRAIN-SOURCE ON-STATE RESISTANCE STATIC DRAIN-SOURCE ON-STATE RESISTANCE
vs vs
CASE TEMPERATURE DRAIN CURRENT
03 T 1 T ;
Ip=75A — Tc=25°C T
=5V ___|
0.25 Vas v
g a VGsln 5V g a m prev \
| | GS =
2 g o2 ¢ 5 Vag =18V =X
[ g
a
% 0.15 — 1 vas =10V~ g 0.1
[ /‘, «
| g — / | % i
3 0.1 - 3 -
§2 —T 5 Vgs =20V
o o ] — _— » O
:8 = N. Vgg =15V __g
0.05 |— Vas =20V
0 0.01
-50 -25 [} 25 50 75 100 125 0 3 6 9 12 15
Tc - Case Temperature — °C Ip - Drain Current - A
Figure 5 Figure 6
DRAIN CURRENT
DISTRIBUTION OF vs
FORWARD TRANSCONDUCTANCE DRAIN-TO-SOURCE VOLTAGE
25 T 15 T —
Tc =25°C \ sz =5V Tc =25°C
ID-7.5AV Vgs =10V v (. v
Vps =15 =4.5
20 DS 12 Gs = 4
. < | |
\ € vVgs =4V
- 15 E 9 ] ]
[ 3
= o I |
s £
s ® vVgs =35V
10 Q ¢
£ ]
g : e
4 . Vgs =3V
B 3
0 : i ; 0
4.6 4.65 4.7 4.78 4.8 0 5 10 15 20 25 30 35 40 45 50
gts — Forward Transconductance - S Vps — Drain-to-Source Voltage - V
Figure 7 Figure 8
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TPIC2301

3-CHANNEL COMMON-SOURCE POWER DMOS ARRAY

SLDS049 — D4043, SEPTEMBER 1992

TYPICAL CHARACTERISTICS
GATE-SOURCE THRESHOLD VOLTAGE SOURCE-DRAIN DIODE CURRENT
vs vs
CASE TEMPERATURE SOURCE-DRAIN VOLTAGE
2 T 100
>| Ip=1mA
o 18 <
-] |
g 1.6 E
3 14 . 8 1
£S @ 7
£ 12 g 7
£ £ I[IIII
e 1 ® - To =125°C
§ o8 § ¢ / /]
. Tc =~-40°C
P -y
P | =
»n 04 a
(L) - Tc =25°C
£ o2
0 0.1
-50 -25 0 25 50 75 100 125 0 0.5 1 1.5 2
Tc - Case Temperature — °C Vsp - Source-Drain Voltage - V
Figure 9 Figure 10
GATE-SOURCE VOLTAGE REVERSE RECOVERY TIME
vs vs
GATE CHARGE REVERSE di/dt
16 T T 300 T
_llp =25 ‘c\: Tc =25°C
14| Tc=25°
S [ / 2 250 |
L / : \
=) 4 E
§ VDs =20V / / = 200
10 % e
8 /) 8
% 8 // A g 150 ~_
g K ; -y
¢ ¢ Y94 :
] Vps =30V 100
8 . /44 T
= LA N sV £
DS =48 50
2
0 0
0 15 3 45 6 75 9 105 12 135 15 0 100 200 300 400 500
Q - Gate Charge — nC Reverse di/dt - A/us
Figure 11 Figure 12
TEXAS “P
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TPIC2301
3-CHANNEL COMMON-SOURCE POWER DMOS ARRAY

SLDS049 — D4043, SEPTEMBER 1892

TYPICAL CHARACTERISTICS
40 T 16
RL=75Q {—
VDs=37.5V |G=1°°uA
35 \ Tc =25°C 1 14
> 30 \ 117 I 12 S
b T )| .}
g = o
Vps =375V
5 20 / os 8 g
< ¢
g ™ Vpg=25V %
15 t 6 O
! |
8 W + Vpg =125V 8
> 1 .9 s >
5 \\ 2
\\ Drain-Source Volitage
N | ] |
° t t t
0 50 100 150 200 250 300 350 400 450 500
t- Time - pus
Figure 13. Resistive Switching Waveforms
THERMAL INFORMATION
MAXIMUM DRAIN CURRENT MAXIMUM PEAK AVALANCHE CURRENT
vs vs
DRAIN-SOURCE VOLTAGE TIME DURATION OF AVALANCHE
100 T 100
Tc=25°C [] <I
< I rDS(on) Limit 15A
: P n :
g 10 !.r ‘\‘ 1ms é
(5] N e
£ 3 s <
g T : 10 \\ \\
E 75A H — gs
g DC E Te =25°C|H
g > z TR TS
i as: E Tc =125°C N
o = N
7 N
=
0.1 1
1 10 100 0.01 0.1 1 10

Vps - Drain-Source Voltage - V

Figure 14

Figure 15

tay — Time Duration of Avalanche - ms
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TPIC2301
3-CHANNEL COMMON-SOURCE POWER DMOS ARRAY

SLDS049 — D4043, SEPTEMBER 1992

THERMAL INFORMATION
NORMALIZED TRANSIENT THERMAL IMPEDANCE
vs
SQUARE-WAVE PULSE DURATION

M erpgi==ssii =m=ass

0.6 — > Tg=25°C
g 04— ois =1

- A
§ 0.2 o2 —1 T a8 /?
5 ! Al
g o T A
E o008 Z
2 008005 i
@ 1A '
E 004 1 I
S I~ 0.02 V1] Single Pulse te |
4 1-1
! l/ f t"’_’l‘_l‘:.' =
g o002 p Ll
0.01 0
. [T T 11T
0.01 0.1 1 10 100 1000 10000

tw — Pulse Duration - ms

NOTES: Zgyc(t) = r(t) ReJc
tw = pulse duration
te = period
d = duty cycle = ty/tc
Figure 16
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TPIC2404
INTELLIGENT-POWER QUAD LOW-SIDE SWITCH

SLIS007A ~ D3299, AUGUST 1989 — REVISED MAY 1993

¢ 1-A Current Capability Per Channel KN PACKAGE

® 45-V Inductive Switching Voltage Capability (TOP VIEW)

® Current Sink Inputs Compatible With TTL L ——— GND
or CMOS Devices O | — A

¢ Output Clamp Diodes for Inductive 13 — ;Y4 CLAMP
Transient Protection o | )

® Independent Thermal Shutdown Protection 10| —=3 2?IABLE

¢ Overvoltage Shutdown Protection O g % GND

* Independent Channel Current Limit 7|E=—= Vec

® Error Sensing § :: 2y

* Extended Temperature Range of -40°C 4 —— 1,2CLAMP
to 125°C O = N

1|F—— FAULCT
description I

The TPIC2404 is a monolithic high-voltage The tab s electrcall connected 10 the GND pins.

high-current quadruple low-side switch especially

designed for driving from low-level logic to peripheral loads such as relays, solenoids, motors, lamps, and other
high-voltage high-current loads. The high-efficiency power switch is optimized for applications where a very
rugged power switch is required. The device tolerates power supply transients and reverse battery conditions
upto 13 V.

The TPIC2404 features four inverting open-collector outputs controlled by a common-enable input. When
ENABLE is low, the outputs are disabled. An error-sensing circuit monitors load and device faults. When an error
is sensed, the FAULT output goes to a low state. In addition, the device features on-board V¢ overvoltage and
thermal overload protection circuits, and the outputs are current limit protected.

FUNCTION TABLE
INPUTS OUTPUTS
ENABLE A Y FAULT
H H L H
Normal operation H L H H
L X H H
H L L L
d

Open loa H H L H
H L L L

Short to GND
ortto H H L H
H H H L

h
Overvoltage shutdown H L H H
H H H L
Thermal shutdown H L H H
H H H L
h V

Shortto Voc H L H H

H=highlevel, L=Ilowlevel, X =irrelevant

3 C ht © 1993, Te
:::mu DAI: Information |;“ ﬂ% mmm: i opyrig exas Instruments Incorporated
testing of all parameters. v iy Tms U
INSTRUMENTS
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TPIC2404
INTELLIGENT-POWER QUAD LOW-SIDE SWITCH

SLIS007A - D3299, AUGUST 1989 — REVISED MAY 1993

logic symbolt
G1 51 &
Overvoltage ¢ G2 61 N BRI
Shutdows. §aa 74 FAULT
G4 81
ENABLE EN
-
Overtemperature | &> Q 1Y
Shutdown =1 251
1A ——A CLAMP |4
2A — 2Y
23 1,2 CLAMP
N 3y
3A
e
N 4Y
4A
X 3,4 CLAMP

t This symbol is in accordance with ANSHIEEE Std 91-1984 and IEC Publication 617-12.
logic diagram (positive logic)

7
Ve =
ENABLE ¢ Qervoltage
Ov S
-2 ] e ._/l
oV
I Overtemperature
Shutdown
-2 ] i/
ov
I Overtemperature
Shutdown
a2 ] 1.._/ >
§+ l
r Overtemperature
Shutdown
w 1)
7y —
ob
| ‘Overtemperature
Shutdown

1,2 CLAMP

2y

3y

3, 4 CLAMP

4y
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TPIC2404

INTELLIGENT-POWER QUAD LOW-SIDE SWITCH

SLIS007A - D3299, AUGUST 1989 — REVISED MAY 1983

schematics of inputs and outputs

EQUIVALENT OF EACH A INPUT

Vee I —_——
Voltage
Regulator
Input
Input & Y'Y —_

EQUIVALENT OF EACH Y OUTPUT

CLAMP

Output

——-e & GND

EQUIVALENT OF ENABLE INPUT

Vee T -
Voltage
Regulator
ENABLE
GND -&- * —_—

EQUIVALENT OF FAULT OUTPUT

FAULT

_— ® GND

IN

TEXAS#
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TPIC2404
INTELLIGENT-POWER QUAD LOW-SIDE SWITCH

SLIS007A - D3299, AUGUST 1989 — REVISED MAY 1993

absolute maximum ratings over operating temperature range (unless otherwise noted)

Supply voltage range, Voo (see Note 1) ... -13Vto24V
INPUL VORRAGE NG, V| - oottt e -06Vto7V
Output voltage range, Vo (see Note 2)  ......oviuiii i -06Vtod5V
Output sustaining VOItage, VO(gust) « - -« «vevvererenereenneettnine i,

Continuous output sink current (repetitive, ty <8 ms), o (see Note 3) ............ ..o, 15A
Output clamp-diode VORAGE, VOK  ««+ v vvttt ittt e i eaeneaaens

Continuous total dissipation at (or below) 25°C case temperature (see Note 4) .................... 50 W
Operating case or virtual junction temperaturerange ..............c.ccvviiieinian... -55°C to 150°C
Storage temperature range . .........oiueiiitiittiii i e -65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds ...........ccvviiiiiiinennnnnnn. 260°C

NOTES: 1. All voltage values are with respect to network GND.

2. For a fault condition to be valid, the output voltage needs to be a minimum of 7 V.
3. Output sink current is limited by the overcurrent limit.
4.

For operation above 25°C free-air or case temperature, refer to Figures 1 and 2. To avoid exeeeding the design maximum virtual
junctiontemperature, these ratings should not be exceeded. Due to variations inindividual device electrical characteristics and thermal

resistance, the built-in thermal overload protection can be activated at power levels slightly above or below rated dissipation.

FREE-AIR TEMPERATURE CASE TEMPERATURE
DISSIPATION DERATING CURVE DISSIPATION DERATING CURVE
3 T T T T 60 T T T
Derating Factor = 20 mW/°C Derating Factor = 0.4 W/°C
2 RgJA = 50°C/W 2 RgJC = 2.5°C/W
| 25 1 50 Ty =150°C
c [
2 2
-3 -
i 2 g 40
o )
E 3
S 15 S 30
[ c
= -1
: §
o 1 © 2
.‘g 3
e e
o 1
£ 0.5 Lo 10
0 0
25 50 7% 100 125 150 0 25 50 75 100 125 150
TA - Free-Air Temperature - °C Tc - Case Temperature ~ °C
Figure 1 Figure 2

TEXAS
INSTRUMENTS
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TPIC2404
INTELLIGENT-POWER QUAD LOW-SIDE SWITCH

SLIS007A - D3299, AUGUST 1989 — REVISED MAY 1993

recommended operating conditions

MIN NOM MAX | UNIT
Supply voltage, Voo 9 12 16 Vv
High-level input voltage, V|H 2 5.5 Vv
Low-level input voltage, V. -0.3t 08| Vv
Peak output voltage from external inductive kickback 45 Vv
Continuous output sink current 1 A
FAULT output sink current 75| pA
Operating free-air temperature, T -40 125 °C

t The algebraic convention, in which the least positive (most negative) value is designated as minimum, is used in this data sheet for logic voltage

levels.

electrical characteristics over recommended ranges of operating free-air temperature and supply
voltages (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP¥ MAX | UNIT
Vo=12V, ENABLE low 156 100| pA
lo(otf)  Off-state output current Vo =45V, ENABLE high 0.6 2| mA
Vo=12V, ENABLE high 200 400 600| pA
liL Low-level input current Vi=0t00.8V -10 25 40 pA
A inputs 10 25 60
IH High-level input current input pA
ENABLE 0.2 1 mA
loL = 100 mA 0.1 0.5
loL = 500 mA 03 055
VoL Low-level output voltage Igt 1A 08 . v
FAULT output, lop =30 puA 0.2 0.4
loL Low-level output current FAULT output, VoL =1Vto55V 50 90 125| pA
IR(K) Clamp-diode reverse current Vy=50V, Vo=0 100 pA
lf=1A 2
VE(K) Clamp-diode forward voltage l: T15A 25 \Y
Outputs off, ENABLE low 0.25
Icc Supply current Outputs on, TA =-40°C 120 mA
Outputs on, TA = 25°C to 125°C 100

(unless otherwise noted)

operating characteristics over recommended operating free-air temperature and supply voltages

PARAMETER TEST CONDITIONS MIN TYPt MAX| UNIT
High-level output sense voltage threshold 7 Vv
Low-level output sense voltage threshold 3 v
Overvoltage shutdown 255 31 \
Overvoltage shutdown hysteresis 0.25 Vv
Overcurrent limiting Ta =-40"C 1.85 A
TA = 25°C to 125°C 1.2 1.5
Thermal shutdown 155 °C
Thermal shutdown hysteresis 15 °C
Tum-on time 8 us
Tumn-off time 8 us
¥ All typical values are at VGG = 12 V, Tp = 25°C.
TEXAS #
INSTRUMENTS
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TPIC2406

INTELLIGENT-POWER QUAD MOSFET LATCH

SLIS012 — D3378, FEBRUARY 1890

Output Voltage up to 60 V

Four Output Channels of 700-mA Nominal
Current Per Channel

NE PACKAGE

(TOP VIEW)

solenoids, and dc stepping motors.

R 1,4 CLAMP ] 1 ] CIR
: Pulsed Current. .. 3 A Per Channel ene 2 ] LGND
Low DS(on) - - - 0.5Q Typ 1IN[] 3 ] 4IN
® Avalanche Energy . . . 50 mJ 1DRAIN(] 4 ] 4 DRAIN
* Thermal Shutdown Protection With Fault HEAT SINK { 5 [] JHEAT SINK
(Overtemperature) Output ANDGND | [l & ] [ AND GND
* NE Package Designed for Heat Sinking 2DRAIN [ 7 % g :"LRA'N
® Integral Output Clamp Diodes \2/IN : Vob
¢ Input Transparent Latches for Data Storage cg 1 B 2,3 CLAMP
¢ Asynchronous Clear to Turn off All Outputs
® Output Parallel Capabillity for Increased
Current Drive up to 12-A Total Pulsed Load "‘:.".‘i}.’?.?.:ﬁf.?‘
Current FUNCTION INPUTS OUTPUT | FAULT
description ENBL CLR IN Y F
X L X H H
The TPIC2406 is a monolithic, high-voltage, Normal L H L H H
high-current, quadruple power driver designed for Operation L H H L H
use in systems that require high load power. The H H X Qo H
device contains built-in high-speed output clamp Thormal
diodes for inductive transient protection. Power Shutdown x X X H L
driver applications include lamps, relays, H = high-level, L = low-level, X = irrelevant

The device features four inverting open-drain outputs, each controlled by an input storage latch with common
clear and enable controls. All inputs accept standard TTL- and CMOS-logic levels. The CLR function is
asynchronous and turns all four outputs off regardless of data inputs. Taking ENBL low puts the input latch into
atransparent mode, allowing the data inputs to affect the output. In this state, all four outputs are held off while
CLRis low, but return to the stages on the data inputs when CLR goes high. When ENBL is taken high, the latch
is putinto a storage mode and the last state of the data inputs is held in the latches. If CLR is taken low, the data
in the latches is cleared and all outputs are turned off. If CLR is taken high again, ENBL must be cycled low to

read new data into the latch.

Copyright © 1990, Texas instruments Incorporated

% TEXAS
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TPIC2406

INTELLIGENT-POWER QUAD MOSFET LATCH

SLIS012 - D3378, FEBRUARY 1930

logic symbolt

20
iR — MR 10
2 memph T £
ENBL ————— DN ¢1 SHUTDOWN]
- - 4
3 > 1 DRAIN
1IN 1D CLAMP
17
18 4DRAIN
4IN 1
. 1,4 CLAMP
8 ™~ 2DRAIN
2IN
14
13 3DRAIN
3IN 1
2,3 CLAMP

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

logic diagram (positive logic)

12 Voltage
Voo Regulator
|
9 Undervoltage
Vee Detect [0 4
Thermal 1 DRAIN
Shutdown
N |
20 [/ //_ﬁ 1 14CLAMP
CLR
2 R Thermal 7 _ 2DRAIN
ENBL Cc1 ‘ ¢ Shutdown “
3 1 L T\ I 2,3 CLAMP
1IN 1D J {
8 Thermal % 3pRAIN
2IN .’Q\ Shutdown
13 4 \ I
3IN
" 7.3
4IN Thermal 4 DRAIN
‘1 Shutdown
19 F
LGND ———— ¢ 4\ I{ ’:H_J. A /; 5,6,15,16 aND
'@ % —F
X Texas
INSTRUMENTS
2-34

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



TPIC2406
INTELLIGENT-POWER QUAD MOSFET LATCH

SLIS012 - D3378, FEBRUARY 1990

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL DRAIN OUTPUTS
vcc ———————————— CLAMP
Voltage
Regulato
eguiator — —— DRAIN

Input

GND —e . - _ —— GND

absolute maximum ratings over —40°C to 125°C case temperature range (unless otherwise noted)

Logic supply voltage, Voo (See Note 1) .....oeeine e 7V
Power MOSFET driver supply VOItage, VDD « -« cvvvrnrre ittt iaaaee e 60V
Logic input vOIAGE, V| o . iei i e 7V
Power MOSFET drain-source voltage, VDS « -« - .- veeetmiiniiieeiiiiiiin e 60V
Output voltage @t F, VO o ov ittt i i e e 7V
Clamp-diode VORAGE .. ....oieitt ittt ittt 60V
Continuous source-drain diode anode current . ..........c.oiiiiiiiiiiii i i e, 1256 A
Pulsed source-drain diode anode CUITeNt ............cetiiiiuiieiiiiiiiiiiiine it iiinnneenns 6A
Pulsed drain current, each output, all outputs on, Ipy = Ip2 = Ip3 = Ip4, Ta =25°C

(see Note 2 and Figures Sthrough 8) ..........iitiieiiiiiiiiii ittt 3A
Continuous drain current, each output, all outputs on, Ipy =lp2 = Ip3 =Ip4, TA=25°C .......... 770 mA
Peak drain current, single output, Ipm, Ta=25°C (see Note 3) ...............coiiiiiiiiin., 1256 A
Single-pulse avalanche energy, EAG ... ...vueiniieiiniii it 50 mJ
Continuous total dissipation at or below 25°C free-air temperature (see Noted) .................. 25W
Continuous total dissipation at or below 100°C case temperature (see Note 4) ..................... 6W
Operating junction temperaturerange, Ty .......ooviriiiiiinieni i iiiiiiaiennana,, -40°C to 150°C
Storage temperature range ............eeeiuetinineentinernenneinraraaeaneaneanias -40°C to 150°C
Lead temperature 1.6 mm (1/16 inch) from case for 10seconds ......................oiiall 260°C

NOTES: 1. All voltage values are with respect to the five ground (GND and LGND) terminals connected together.

2. Pulse duration = 10 ms, duty cycle = 6%.

3. Pulse duration < 100 us, duty cycle < 2%.

4. Foroperation above 25°C free-air temperature, derate linearly at the rate of 20 mW/°C. For operation above 100°C case temperature,
derate linearly at the rate of 120 mW/°C. To avoid exceeding the design maximum junction temperature, these ratings should not be
exceeded. Due to variations in individual devices, electrical characteristics, and thermal resistance, the built-in thermal overload
protection can be activated at power levels slightly above or below the rated dissipation.

{’f TEXAS
INSTRUMENTS
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TPIC2406
INTELLIGENT-POWER QUAD MOSFET LATCH

SLIS012 - D3378, FEBRUARY 1990

recommended operating conditions

MIN NOM MAX| UNIT

Logic supply voltage, Vcc 45 5.5 v
Output supply voltage, Vpp 10 35 v
High-level input voltage, V|H 2 v
Low-level input voltage, V| 0.6 \
Setup time, data before ENBL T, tg, (see Figure 1) 100 ns
Hold time, data after ENBL T, t, (see Figure 1) 100 ns
. ENBL low
Pulse duration, tyy (see Figure 1) ™ 300 ns
Operating case temperature, TG -40 125 °C

electrical characteristics, Vgg =5V, Vpp = 14 V, T¢ = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONSt MIN TYP MAX| UNIT
V(BR)DSX Drain-source breakdown voltage Ip=1mA 60 \
VE(K) Clamp-diode forward voltage IF=125A, See Notes 5 and 6 1.6 \'
VsD Source-drain diode forward voltage Is=1.25A, See Notes 5 and 6 1.5 \
VIK Input clamp voitage Voe = MiN, |=~12mA -1.5 V
VoL Low-level output voltage at F loL=4mA 0.4 \
IiH High-level input current Vcc=55V, Vi=27V 20| pA
L Low-level input current . Vcc=55V, V=04V 0.1 mA
Icc Logic supply current lo=0, All outputs off 10| mA

VDS(on) =05V, IN=ID, Tc = 85°C,

IN Nominal current See Notes 5, 6, and 7 700 mA

IbD Output supply current lo=0, All outputs off 6] mA
Vps =55V, Vo=0 1

IR(K) Clamp-diode reverse current DS Q pA
Vps =55V, Vo =0, Tc =125°C 10
. VR=55V 1

Ipsx Off-state drain current HA
VR=55V, To =125°C 10

l0(F) High-level fault leakage current VoH =55V 1 uA
Ip= 1.25A 0.5 0.6

Static drai tate resist, Ip=125A, See Notes 5 and 6 08 1| o

DS(on) atic drain-source on-state resistance TG = 125°C ee Notes 5 an: .

Ip=3A 055 0.65

T For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
NOTES: 5. Technique should limit Ty - T¢ to 10°C maximum.
6. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts.
7. Nominalcurrent is defined for a consistent comparison between devices from different sources. Itis the current that produces a voltage
drop of 0.5 V at 85°C case temperature.

‘VP TEXAS
INSTRUMENTS
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TPIC2406
INTELLIGENT-POWER QUAD MOSFET LATCH

SLIS012 - D3378, FEBRUARY 1990
——

switching characteristics, Voc =5V, Vpp =24V, Tgc = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Propagation delay time, low-to-high-level drain output
tPLH frorr??:? ock Y g utp 450 ns
Propagation delay time, high-to-low-level drain output
tPHL fron?zlgock y 0 up Cp = 30 pF, See Figure 1 550 ns
tTLH  Transition time, low-to-high-level of source-drain output 35 ns
trHL  Transition time, high-to-low-level of source-drain output 30 ns
Propagation delay time, low-to-high-level drain output
tPLH from input 380 ns
tPHL Propagation delay time, high-to-low-level drain output CL = 30 pF, See Figure 2, 380 ns
from input Ip = IN = 700 mA
tr Rise time, low-to-high-level of source-drain output 35 ns
t Fall time, high-to-low-level of source-drain output 70 ns
- IF=3A, di/dt = 100 A/ps,
ta Reverse-recovery-current rise time See Notes 5and 6, See Figure 3 45 ns
NOTES: 5. Technique should limit Tj — T¢ to 10°C maximum.
6. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts.
thermal resistance
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
RgJc  Junction-to-case thermal resistance i 8.33
- - All four outputs with equal power °CW
RgJA  Junction-to-ambient thermal resistance 50
operating characteristics over —-40°C to 125°C case temperature range
PARAMETER MIN TYP MAX| UNIT
Undervoltage shutdown 3 4.5 Vv
Thermal shutdown temperature 155 °C
Thermal shutdown hysteresis 15 °C
INSTRUMENTS
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TPIC2406
INTELLIGENT-POWER QUAD MOSFET LATCH

SLIS012 - D3378, FEBRUARY 1990

PARAMETER MEASUREMENT INFORMATION

5V 24V
[
Input 1
| Vcc CLR Vg
Waveform R =37Q
Generator J.- ENBL 5 L
(see Note A) Circuit @— Output
Under DRAIN
\gavefotrm Test
enerator o IN | e =30 pF
(see Note A) “T> (see Note B)
GND
Input J- =
(a) TEST CIRCUIT
5V
IN \ /
————————— ov
————— 5V
ENBL 50% 50% 50% ov
| I
t,
p— w(ENBL) —4 |
—J' l¢ tPLH -D{ |b— tPHL
| ——
— VOH
90% 90%
Output 10% | 1 10%
| | VoL
> tTLH -» f_ tTHL
(b) SWITCHING TIMES FROM ENABLE INPUT
— w —>
| fo o — —— 3v
50%
ENBL i 50% 50%
| ov
- tw(ENlisL)—J|
e tgy
| ¢ th ¥
| 3v

oV

(c) INPUT SETUP AND HOLD WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: t; < 10 ns, tf < 10 ns, ty, = 300 ns, PRR = 5 kHz, Zg = 50 Q.
B. C includes probe and jig capacitance.

Figure 1. Test Circuit and Voltage Waveforms

e
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TPIC2406
INTELLIGENT-POWER QUAD MOSFET LATCH

SLIS012 — D3378, FEBRUARY 1990

PARAMETER MEASUREMENT INFORMATION

5V 13v. 13V

—

Vce CLR Vop

————— 5V
§ RL=17.8Q Input 90%
- ENBL 10% | ov
I Clrcult ¢—— Output

|

= Under . -l

Waveform Test PRAN L :‘— > tou :‘—

Generator o—! In - 10% | A10% 13v
(see Note A) = L=30p |

I aND /[\ (see Note B) Output | 90% 90% | ———ovV
Input T = L
(8) TEST CIRCUIT (b) VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: t; = 10 ns, t¢ < 10 ns, tyy = 5 ms, PRR = 5§ kHz, Zg =50 Q.
B. Ci includes probe and jig capacitance.

Figure 2. Test Circult and Voltage Waveforms

di/dt =100 A/us

- 25%otigM

IRM-
(see Note A)

NOTES: A. IRM = maximum recovery current.
B. tr = reverse recovery time.

Figure 3. Reverse-Recovery-Current Waveforms of Source-Drain Diode

‘@‘ TEXAS
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TPIC2406
INTELLIGENT-POWER QUAD MOSFET LATCH

SLIS012 ~- D3378, FEBRUARY 1990

PARAMETER MEASUREMENT INFORMATION

5V 20V :‘—‘w—"' y— ty
|
Input 1.5ms |
Vcc CLR Vos o1a 0 ——_j(eoNoteB)| |
ENBL
[ Circuit
N Under 10 mH
Waveform Tost
Generator ® IN -
(see Note A) I DRAIN — Vbs Vos : V(BR)DSX = 60 V Min
GND los .
Input l 0 l
= )
(a) TEST CIRCUIT (b) VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: t; = 10 ns, tf s 10 ns, ty, = 1 ms, PRR = 5 kHz, Zo=50Q.
B. Input pulse duration (t) is increased until peak current Ipp = 3 A.

| XV X ty
Energy test level is defined as EAS - oM (B: JOSX = 50 mJ min.

Figure 4. Single-Pulse Avalanche Energy Test Circuit and Waveforms

*’? TEXAS
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Ip—Drain Current- A

TPIC2406
INTELLIGENT-POWER QUAD MOSFET LATCH

SLIS012 - D3378, FEBRUARY 1890

MAXIMUM RATINGS
MAXIMUM DRAIN CURRENT MAXIMUM DRAIN CURRENT
vs vs
DUTY CYCLE DUTY CYCLE
3 T 1 T T 3 T T T T T
\ Ta=25°C \\ TA=50°C
278 \ \ \ N = Number of Outputs 275 N = Number of Outputs 1
2.50 Conducting Simuitaneously — 2.50 Conducting Simuitaneously |__]
\\ \ See Note A \ See Note A
2.25 \ \ < 2.25 \ AN
| N
2 — N= 2 2
V] I
178 \\\\ A N=3 E 1.75 \ \‘ \/ N -12
N 3 W R Nt #-3
150 \};\ Nt e 150 N N
125 R ~ 5 128 ~ ~_N=11
7\\‘ - ‘\\\
0.75 Nod 0.75 Ned
0.50 0.50
0.25 0.25
00102030405060108090100 00102030405080708090100
d - Duty Cycle - % d - Duty Cycle - %
Figure 5 Figure 6
MAXIMUM DRAIN CURRENT MAXIMUM DRAIN CURRENT
vs vs
DUTY CYCLE PULSE DURATION
3 \ T T Tc T 1 100 T T
A = 125° 70F Ta=25°C :
278 \ \\ N =Number of Outputs | | [ Nonrepetitive Puise Operation |
2.50 Conducting Simultaneously —— 3 1
225 \ N\, [ See Note A a0
aE\Aw 1 y
| | 20
—t N= 2
E 1.75 \\ \\; 4—  N-3 E [
3 150 NS VN 3 10 i
£ 125 A\ \‘ ™~ N-1 £ 7
g | P D \N g —
_IQ ! ‘\\ Iﬂ 4 H Py
0.75 — - .
0.50 2
0.25
0 1
0 10 20 30 40 50 60 70 80 90 100 0.1 04 1 4 10 40 100 400 1000
d - Duty Cycle - % tw — Puise Duration - ms
Figure 7 Figure 8
tw _10ms > | by _'I
NOTE A: For Figures 5, 6, and 7, d =E‘” = T , where ty and t are defined by the following:  tw h— -
D
0
‘w‘ TEXAS
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TPIC2406
INTELLIGENT-POWER QUAD MOSFET LATCH

SLIS012 — D3378, FEBRUARY 1930

Ip—Drain Current— A

MAXIMUM RATINGS

MAXIMUM CONTINUOUS DRAIN CURRENT

vs
FREE-AIR TEMPERATURE

14 l T T T 1
13} N=1 N = Number of Outputs
1.2 ~ Conducting Simultaneously
R ™~ C

1 — \
0.9 N=3 \‘ N
0.8 | ¥ \‘\\
o7 N=g IS\
0.6 \\\
0.5 \\
0.4 \‘ Y\
03 A\
0.2
0.1

. 1

0 20 40 60 80 100 120 140 160
TA — Free-Air Temperature - °C

Figure 9
TYPICAL CHARACTERISTICS
STATIC DRAIN-SOURCE ON-RESISTANCE STATIC DRAIN-SOURCE ON-RESISTANCE
vs vs
DRAIN CURRENT POWER MOSFET DRIVER SUPPLY VOLTAGE
0.9 T 1.3 T

G Vpp= 20V / G Ip = 500 mA

3 08 See Note A / § 1.2 [— See Note A

c . I

T 1.1

g Tc= 125°C g

g N
T 07 mé \

[
o °° 0.9 \ T 125°C

g c=

g 0.6 3 os e
3 9
s Tc= 25°C L '§ 07
a 05 ] o 06
) g " .
T o4l To= -a0c b oS N '

= c= — E 04 N~ Tc = -40°C

2 =

[7] » -

S 03 B o3

0.5 1 15 2 2.5 3 8 12 16 20 24 28
Ip — Drain Current - A Vpp - Power MOSFET Driver Supply Voltage -V
NOTE A: Technique should limit Tj — T¢ to 10°C maximum.
Figure 10 Figure 11

2-42

” TExAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



TPIC2406
INTELLIGENT-POWER QUAD MOSFET LATCH

SLIS012 — D3378, FEBRUARY 1990

Zg - Transient Thermal Impedance —°C/W

THERMAL INFORMATION

FREE-AIR TEMPERATURE
DISSIPATION DERATING CURVE

| | |
Derat'ing Factlor =20 mW/°C
RgJA = 50°C/W

75 100 125 150

TA - Free-Air Temperature - °C

Figure 12

The single-pulse curve in Figure 11 represents measured data.
The curves for various pulse durations are based on the
following equation:

_ | tw tw
Zoyy = E‘RBJA + | 1 - E|Z°(tw+lc)

* Zogyy ~ Zog)

Where:

Ze(‘w) = the single-pulse thermal impedance

fort = ty seconds

the single-pulse thermal impedance

Zo, y =
to fort = tc seconds

Zy.., + t.)= the single-pulse thermal impedance
(tw + )™ fort= tw + tc seconds

3
ES
| 25
c
i,
[=]
'
[
5,
:
0.5
n_n
0
0 25
TRANSIENT THERMAL IMPEDANCE
vs
ON TIME
100 T T
i
i 1
— d=50% 1 it
1 7
1 |
d=20% L
10} =001
E d=10% 34 = s ¥
s i
=5% 44 il
d=5% 1o i
- y
-
ek
1Ed=2% 34
A Single Pulse 111
o LTI
0.001 0.01 0.1 1 10 100
t-OnTime-s
Figure 13
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TPIC2406M

INTELLIGENT-POWER QUAD MOSFET LATCH

SGLS069 — D3378, FEBRUARY 1990 — REVISED JANUARY 1992

Output Voltage up to 60 V

Four Output Channels of 300-mA Typical
Current Per Channel

Pulsed Current ... 1 A Per Channel

Low DS(on) - - - 0.5 C Typ

Thermal Shutdown Protection With Fault
(Overtemperature) Output

Integral Output Clamp Diodes

Input Transparent Latches for Data Storage
Asynchronous Clear to Turn off All Outputs

Output Parallel Capability for Increased
Current Drive up to 4-A Total Pulsed Load
Current

J PACKAGE
(TOP VIEW)

1,4 CLAMP (] 1 U24]§ﬁ
ENBL[] 2 23[] LGND
1iN[Ja  22fJ4iN
1DRAIN[J4  21[J4DRAIN
NC[ls 20[] NC
GND [] & 19]] GND
GND[}7  18[JGND
NC[ls 17[INC
2DRAIN[|9  16[] 3DRAIN
2IN[J1o 15[]3IN
Vec ] 14l Voo

F[12 13]]23CLAMP

description

NC-No internal connection

The TPIC2406M is a monolithic, intelligent-power quad MOSFET latch designed for use in systems that require
high load power. The device contains built-in high-speed output clamp diodes for inductive transient protection.
Power driver applications include lamps, relays, solenoids, and dc stepping motors.

The device features four inverting open-drain outputs, each controlled by an input storage latch with common
clear and enable controls. All inputs accept standard TTL- and CMOS-logic levels. The CLR function is
asynchronous and turns all four outputs off regardless of data inputs. Taking ENBL low puts the input latch into
atransparent mode, allowing the data inputs to affect the output. In this state, all four outputs are held off while
CLRis low, but return to the stages on the data inputs when CLR goes high. When ENBL is taken high, the latch
is put into a storage mode and the last state of the data inputs is held in the latches. If CLR _is taken low, the
data in the latches is cleared and all outputs are turned off. If CLR is taken high again, ENBL must be cycled
low to read new data into the latch.

FUNCTION TABLE
(each channel)
INPUTS
FUNCTION OUTPUT | FAULT
ENBL CLR IN Y F
X L X H H
L H L H H
Normal Operation
L H H L H
H H X Qo H
Thermal Shutdown X X X H L
H = high level, L = low level, X = irrelevant
Informat 3 C ight © 1992, Te Instrul
:roq:‘:"r:um:ou MTHAW on I;" n;r.m j muum: :::t:. " opyrig! exas Instruments Incorporated
mnngo’vzl.lnpumo. e ’T\EXAS
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TPIC2406M

INTELLIGENT-POWER QUAD MOSFET LATCH

SGLS069 — D3378, FEBRUARY 1990 — REVISED JANUARY 1992

logic symbolt
=R 24 o
o 2 R 12 -
2 MEMPp_ "< F
ENBL —— N ¢y SHUTDOWN]
- | i~ 4
N 3 1D > ~>—————— 1DRAIN
CLAMP
S 21
an 2 4 DRAIN
1 jacLamp
9
10 2 DRAIN
2IN
16
15 P 3 DRAIN
3IN 13
2,3 CLAMP
t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
logic diagram (positive logic)
14
Vv, Voltage
oD Regulator
]
1 Undervoltage
Vee Detect o— 4
Thermal 1 DRAIN
P Shutdown
[ I 3\
I, |/ l//'ﬁ 1 14cLAMP
GLR 2 ~ Thermal 9 _2pRAIN
ENBL —— p Shutdown
3 L L d B ' 2,3 CLAMP
1IN 1D J l{
10 Thermal |16 _3pRAIN
2IN *- q Shutdown
3N 2 b “, |
22 { 21
4IN Thermal 4 DRAIN
_] Shutdown
23 N q\ l 6,7,18,19
LGND ———¢ { T GND
'H’CE, ({> 2 F
INSTRUMENTS
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TPIC2406M
INTELLIGENT-POWER QUAD MOSFET LATCH

SGLS069 - D3378, FEBRUARY 1990 — REVISED JANUARY 1892

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL DRAIN OUTPUTS
Ve ————— — r———— CLAMP
RVoItf (]
ato!
eguiator — — DRAIN

GND * L g _——— - —— GND

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Logic supply voltage, Voo (seeNote 1) ... 7V
Power MOSFET driver supply voltage, VDD - .« cvvvieiei i 60V
Logicinput vOtagE, V| .. .eiii i e e 7V
Power MOSFET drain-source voage, Vpg . c.cvevnermernei i 60V
Outputvoltage at F, Vo oo e 7V
Clamp-diode VORAGE .. ..ot ettt e e e e e i 60V
Continuous source-drain diode anode current ... i i e e 300 mA
Pulsed source-drain diode anode current (see NOt€ 2) ...ttt 1A
Pulsed drain current, each output, all outputs on, Ip1 = Ip2 =Ipz =Ip4, Ta=25°C (see Note 2) ...... 1A
Continuous drain current, each output, all outputs on, Ip1 =Ip2 =Ipg=1Ip4 . TA=25°C .......... 300 mA
Continuous total dissipation at (or below) To=25°C .........cciiiiiiiiiiiiiiiiiiiin, 1050 mwW
Operating free-air temperature range, TA -« vvv ottt ittt -55°C to 125°C
Storage temperature raNQe ... .......vouittnn et tae e ettt -55°C to 150°C
Lead temperature 1.6 mm (1/16 inch) from case for 10seconds ...............cooiiiiiinnn. 260°C

NOTES: 1. All voltage values are with respect to the five ground (GND and LGND) terminals connected together.
2. Pulse duration < 5 ms, duty cycle < 6%

TEXAS #
INSTRUMENTS
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TPIC2406M
INTELLIGENT-POWER QUAD MOSFET LATCH

SGLS069 — D3378, FEBRUARY 1990 - REVISED JANUARY 1992

recommended operating conditions

MIN MAX | UNIT
Logic supply voltage, Voo 45 55 \
Output supply voltage, Vpp 10 35 \Y
High-level input voltage, V|4 2 Vv
Low-level input voltage, V)i 0.6 Vv
Setup time, data before ENBL T, tsy (see Figure 1) 100* ns
Hold time, data after ENBL T, tj, (see Figure 1) 100* ns
] i ENBL low
Pulse duration, ty (see Figure 1) ™ 300* ns
Operating free-air temperature, Ta -55 125 °C

*These parameters are not production tested.

electrical characteristics over operating free-air temperature, Vgc = 5 V, Vpp = 14 V (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
VBRDSX Drain-source breakdown voltage Ip=1mA 60 \
VE(K) Clamp-diode forward voltage IF=1A, See Note 2 1.8 v
Vsp Source-drain diode forward voltage Ig=1A, See Note 2 1.5 v
VIK Input clamp voltage Vec=45V, lj=~12mA -15 \
VoL Low-level output voltage at F oL =4 mA 0.4 %
IH High-level input current Vcg=55V, Vi=27V 20| pA
T8 Low-level input current Vcc =55V, Vi=04V 0.15| mA
Icc Logic supply current lo=0, All outputs off 10| mA
IN Nominal current VpS(on) =0-225V, IN=Ip 300 mA
IbD Output supply current lo=0, All outputs off 6] mA
IR(K) Clamp-diode reverse current VDs =85 V. V-0, Th=25°C ! pA
Vps =55V, Vo=0 10
] VR=55V, Tp = 25°C 1
lpsx Off-state drain current VR=55V m WA
10(F) High-level fault leakage current VOH=55V 1 pA
DS(on)  Static drain-source on-state resistance Ip= 1A, Ta = 25°C See Note 2 05 ! Q
Ip=1A 08 15

NOTE 2: Pulse duration < 5 ms, duty cycle < 6%.

TEXAs #
INSTRUMENTS
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TPIC2406M
INTELLIGENT-POWER QUAD MOSFET LATCH

SGLS069 — D3378, FEBRUARY 1990 ~ REVISED JANUARY 1992

switching characteristics, Voo =5V, Vpp = 24 V, Tp = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Propagation delay time, low-to-high-level drain output
tPLH from clock 450 ns
Propagation delay time, high-to-low-level drain output
PHL ook P4 | oL =30pF, See Figure 1 550 ns
ttLH  Transition time, low-to-high-level of source-drain output 35 ns
trHL  Transition time, high-to-low-level of source-drain output 30 ns
tpLH  Delay time, low-to-high-level drain output from input 380 ns
tpHL Delay time, high-to-low-level drain output from input CL = 30 pF, Ta = Full ranget, 380 ns
tr(LH) Rise time, low-to-high-level of source-drain output ID=IN=700mA, See Figure 2 35 ns
tyHL)  Fall time, high-to-low-level of source-drain output 70 ns

1 Full range is Tp = -556°C to 125°C.
operating characteristics over operating free-air temperature range

PARAMETER MIN TYP MAX| UNIT
Undervoltage shutdown 3 4.5 \'
Thermal shutdown temperature 155 °C
Thermal shutdown hysteresis 15 °C

TEXAS {9
INSTRUMENTS
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TPIC2406M
INTELLIGENT-POWER QUAD MOSFET LATCH

SGLS069 - D3378, FEBRUARY 1990 - REVISED JANUARY 1992

PARAMETER MEASUREMENT INFORMATION

5V 24V
*— [
Input ——
Vc¢ CLR Vg
Waveform S RL=37Q
Generator o— ENBL
(see Note A) Circuit ¢——— Output
Under DRAIN
Waveform Test
Generator o IN c
- C.= 30 pF
(see Note A) T ~ (s0e Note B)
GND
Input l =
(a) TEST CIRCUIT
5V
IN \ /
————————— ov
————— 5V
ENBL 50% 50% 50% oV
| I
P—‘w(ENBL) —4 |
_’Jl l¢ tPLH - :1— tPHL
| — v
- OH
90% 90% N
Output 10% | X, 10%
| | Yo
—» @& 'TH - [t
(b) SWITCHING TIMES FROM ENABLE INPUT
j— tw —
| | v
ENBL 50% 50% 50%
ov
* tW(ENBL)—D'
e tsy ¥
[ th »l

|
| 3V
ov

(c) INPUT SETUP AND HOLD WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: ty < 10 ns, tf < 10 ns, ty = 300 ns, PRR = 5 kHz, Zo = 50 Q.
B. C includes probe and jig capacitance.

Figure 1. Switching Times

TEXAS @
INSTRUMENTS
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TPIC2406M
INTELLIGENT-POWER QUAD MOSFET LATCH

SGLS069 — D3378, FEBRUARY 1990 ~ REVISED JANUARY 1992

PARAMETER MEASUREMENT INFORMATION

5V 13v. 13V
. l
Vee 177 B Sy ————— 5V
L RL=178Q Input 90%
— ENBL, o 10% | ov
reu ¢—— Output |
= Under i tpHL ¥
Waveform T“: DRAI DHL™, r— > tpLH :4‘
?onoﬁntorA) o—! IN — 10% | A 10% 13V
see Note L cL=30p |
I GND TE (see Note B) Output 0% 90% ﬂl— ——0oV
Input T = tHy) ™ & » -ty
(a) TEST CIRCUIT

(b) VOLTAGE WAVEFORMS
NOTES: A. The pulse generator has the following characteristics: ty < 10 ns, tf = 10 ns, ty, = 5 ms, PRR = 5 kHz, Zp = 50 Q.
B. C_ includes probe and jig capacitance.

Figure 2. Switching Times

TEXAS »
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TPIC2701
7-CHANNEL COMMON-SOURCE POWER DMOS ARRAY

SLDS050A — D4044, SEPTEMBER 1992 — REVISED OCTOBER 1992

¢ Seven 0.5-A Independent Output Channels N PACKAGE
* Integrated Clamp Diode With Each Output (TOP VIEW)
* Low rps(on) - - - 0.5 Q Typical carer i+ U 16[] DRAIN1
¢ Output Voltage ... 60V GATE2 [] 2 15]) DRAIN2
® Pulsed Current. .. 3 A Per Channel GATE3 [] 3 14[] DRAIN3
* Avalanche Energy ...22 mJ GATE4 [l4  13[] DRAIN4
GATE5 [}5  12[] DRAINS
description GATE6 [J6  11[] DRAING
GATE7 || 7 10]] DRAIN7
The TPIC2701 is a monolithic power DMOS SOURCE [} 8 9[] CLAMP
transistor array that consists of seven

independent N-channel enhancement-mode
DMOS transistors connected in a common-source
configuration with open drains. The TPIC2701 is
pin-for-pin functionally compatible with the Texas
Instruments ULN2001A through ULN2004A.

logic diagram

y——s CLAMP

GATE1 L—-{Eﬁ 1% bRAIN1
'
GATE2 -2 I E .[ 15 pRAIN2
1 [N—"
GATE3 -2 {>o . 14 pRraNz
—e [N—o
GATE4 _4 { E ® 13 bRAING
y P *
GATES 3 Py 2 bRAINS
b 4
GATE6 -8 I ES .‘[ LLEY VYN
q IN—
GATE? 7 { E ° 19 pRAIN?
b
8
SOURCE
PRODUCTION DATA Information ls current as of ation date. Copyright © 1992, Texas Instruments Incorporated
Koo, B s g s e P %
munﬂpamﬁ;hn. ’rExAS
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TPIC2

701

7-CHANNEL COMMON-SOURCE POWER DMOS ARRAY

SLDS050A - D4044, SEPTEMBER 1992 — REVISED OCTOBER 1992

absolute maximum ratings over operating case temperature range (unless otherwise noted)

Drain-source VOAage, VDG ... oottt e s 60V
Gate-SoUrCe VORAGE, VG - -« ottt ittt e e 20V
Clamp-drain VORAgE, VoD .« vttt ittt e e 60V
Continuous source-drain diode CUITENt . ... ... .. citiiiii ittt iii e eanenns 05A
Pulsed drain current, each output, Ip (see Note 1and Figure 17) ............ccviiiiiiii i, 3A
Pulsed clamp current, Ig (see Note 1and Figure 18) ..........ciiiiiriii i iiin i, 3A
Continuous drain current, each output, alloutputson ........... ..ottt 05A
Single-pulse avalanche energy, Eas (see Figure ) ..............coiiiiiiiiiiiiiiiiiiiiinins. 22mJ
Continuous total dissipation at (or below) Tp =25°C (see Note 2) ...........ccviivriinnnnnen, 1.4W
Operating virtual junction temperaturerange, Ty .........o.ivriiiinriiniinnnnenenn., —40°C to 150°C
Operating case temperature range, TG . ... v.vvvttitiit it ii i it eie ey —40°C to 125°C
Storage temperature range ...............o.eirtiiuiit i e -65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds ...................c.ccovvnnen. 260°C
NOTES: 1. Pulse duration = 10 ms, duty cycle = 6%.

2. Foroperation above 25°C free-air temperature, derate linearly at the rate of 11 mW/°C. To avoid exceeding the design maximum virtual
junction temperature, these ratings should not be exceeded.

electrical characteristics, T¢c = 25°C (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
V(BR)DS Drain-source breakdown voltage ID=1uA, Vgs =0 60 v
VTGS Gate-source threshold voltage Ip=1mA, Vps=Vags 12 175 24 \
. Ip=05A, Vgs=15V,
VDS(on) Drain-source on-state voltage See Notes 3 and 4 0.25 0.4 v
| Zero-gate-voltage drain current Vps=48V, Vgg-o =2 0% ! pA
- -V¢ = : =
Dss g ¢ DS Gs T = 125°C 05 10
IGSSF Forward gate current, drain short circuited to Vgs=20V, Vpg=0 10 100 nA
source
IGSSR Reverse gate current, drain short circuited to Vas=-20V, Vpg =0 10 100| nA
source

VGs=15V, Ip=05A, [Tc=25C 0.5 0.8

DS(on)  Forward drain-source on-state resistance See Notes 3 and 4 and Q
Figures 5 and 6 Tc =125°C 0.8 1.3
Vps=15V, Ip=05A,

95 Forward transconductance See Notes 3 and 4 0.5 0.8 S

Ciss Short-circuit input capacitance, common source 105

C e -

0SS Short-circuit output capacitance, common source Vps=25V, Vgs=0, f=300kHz 65 pF
c Short-circuit reverse transfer capacitance, 15
rss common source
NOTES: 3. Technique should limit Ty — Tg to 10°C maximum.

4. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts with a single output
transistor conducting.

source-drain diode characteristics, T¢ = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Vgp  Forward on voltage Is=05A, Vgs=0 0.9 1.4 \4
trr(SD) Reverse-recovery time Is=05A, Vgs=0, Vpg =48V, 165 ns
QRR Total source-drain diode charge di/dt = 25 Alus, See Figure 1 250 nC
Texas WP
EXAS
INSTRUMENTS
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TPIC2701
7-CHANNEL COMMON-SOURCE POWER DMOS ARRAY

SLDS050A— D4044, SEPTEMBER 1992 — REVISED OCTOBER 1992

clamp diode characteristics, T¢c = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
VF Forward on-voltage IF=05A 1 1.5 \
VR  Breakdown voltage IR=1pA 60 \
IR Reverse leakage current VR=48V 0.05 1 A
trr(CD) Reverse-recovery time IF=0.1A, di/dt = 25 Alps, 90 ns
QRR Total source-drain diode charge Vcp=48V, SeeFigure 1 100 nC
resistive-load switching characteristics, Tg = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
td(on)  Tum-on delay time 10
l4(of) _ Tum-off delay time Vpp=25V, RL=100Q, ten=10ns, 30 ns
tr Rise time tdis = 10 ns, See Figure 2 15
1 Fall time 5
Qg Total gate charge 28 3.6
Vps =48V, Ip=025A, Vgs =10V,
Qgs Gate-source charge See Figure 3 1.6 2| nC
Qgqd Gate-drain charge 1.2 1.6
thermal resistance
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
RgJA  Junction-to-ambient thermal resistance All outputs with equal power 90| °CW
PARAMETER MEASUREMENT INFORMATION
05A <— di/dt =25 Alus QRR = Shaded Area
IFNs /
oF—————————Nmoamssit —————====
L 25%oflgm
RM |——F—————— |
(see Note A) | /|
| |
| |
| I
| I
| |
I |
— tr —>|
NOTE A: IRM = maximum recovery current
Figure 1. Reverse-Recovery-Current Waveforms of Source-Drain and Clamp Diodes
Toas W
EXAS
INSTRUMENTS
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TPIC2701
7-CHANNEL COMMON-SOURCE POWER DMOS ARRAY

SLDS050A — D4044, SEPTEMBER 1992 — REVISED OCTOBER 1992

PARAMETER MEASUREMENT INFORMATION

ten _;:I‘— —» |"— tdis
Vbs Vas 4 ou 9°°/
Pulse Generator
vVas
DUT |
|
Rgen| 500 td(on) —¥ !‘* — ‘d(sff)
50 Q | 90% oD
Vos | 10%/ |
| [ Vps(on)
¢ 1 t — — et
- VOLTAGE WAVEFORM

TEST CIRCUIT

Figure 2. Resistive Switching

Current »
Regulator Qg —-Hl
12-V — -;J—— {oV|———F"™—"Ff—F————— —_——
Battery —_ 0.2 uF 0ga :
|
Vas |
Gate Voltage
od L 3
Time
Qgs = Qg - Qgd
Ig Current- =  Ip Current- ge =9~ "9
Sampling Resistor  Sampling Resistor WAVEFORM
TEST CIRCUIT

Figure 3. Gate Charge Test Circuit and Waveform

R

TEXAS
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TPIC2701
7-CHANNEL COMMON-SOURCE POWER DMOS ARRAY

SLDS050A - D4044| SEPTEMBER 1992 - REVISED OCTOBER 1892

PARAMETER MEASUREMENT INFORMATION

25V
| el tav
]
4 mH — _+_ —_—— 18V
vas |
Puise Generator Ip ¢ Vos — —i—— 0
(see Note A) | R
a8 | (solANsoto B)
DUT Ip
0
500 v — — V(BR)DSX =60 V Min
DS
- ——— 0
VOLTAGE AND CURRENT WAVEFORMS
TEST CIRCUIT

NOTES: A. The pulse generator has the following characteristics: ty < 10 ns, tf< 10 ns, Zo = 50 Q.
B. Input pulse duration (ty) is increased until peak current IAg = 2.5 A.

_ 'as X Vigr)Dsx * tav

3 = 22 mJ min.

Energy test level is defined as E AS

Figure 4. Single-Pulse Avalanche Energy Test Circuit and Waveforms

TEXAS *9
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TPIC2701
7-CHANNEL COMMON-SOURCE POWER DMOS ARRAY

SLDS050A— D4044, SEPTEMBER 1992 — REVISED OCTOBER 1992

TYPICAL CHARACTERISTICS

STATIC DRAIN-SOURCE ON-STATE RESISTANCE STATIC DRAIN-SOURCE ON-STATE RESISTANCE
vs vs
FREE-AIR TEMPERATURE DRAIN CURRENT
0.9 r 1 -
Ip=05A Ta=25C
0.8 // 0.9
H A/
g 0.7 ” G 7 § 0.8 1
8 9 Vas=1 2~ 2 S o7} Ves=6V ]
e § 06 Cz |
E 5 // £ 2 os |
o g 0.5 — Vgs =15V o g Vgs=15V I
g 3 —1_— e G 05
& 5 04f=7 K
8 D o 04
5_‘3 0.3 ?§ Vgs =20V
8 o (% Oé 0.3
) 02 s 0.2
0.1 0.1
0 0
-50 -25 0 25 50 75 100 125 0 0.5 1 15 2 25
Ta - Free-Alr Temperature - °C Ip -~ Drain Current - A
Figure 5 Figure 6
DRAIN-TO-SOURCE CURRENT
DISTRIBUTION OF vs
FORWARD TRANSCONDUCTANCE DRAIN-TO-SOURCE VOLTAGE
] ST
Ta =25°C _ ogo
Ip=05A asf TA=25°C
Vps =15V <
® J ‘é )
0 E 35 Vgs=5V
g " 8 T |
§ g 3 / Vgs =45V |
© 2 -+ |
° ,§ 25 1
o
g z 2 Vgs =4V
g - £ sl T
a - VGgs =3.5
]
a a—  —
- vVgs =3V
05 [ Vgg =25V
0 ° 1T T
0.76 0.775 0.79 0.805 0.82 0 2 4 6 8 10 12 14 16 18 20
gts — Forward Transconductance - S Vps - Drain-to-Source Voltage - V
Figure 7 Figure 8
TEXAs {P’
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TPIC2701

7-CHANNEL COMMON-SOURCE POWER DMOS ARRAY

SLDS050A — D4044, SEPTEMBER 1892 ~ REVISED OCTOBER 1992

Vrgs —Gate-Source Threshold Voltage — V

IsSp - Source-to-Drain Diode Current — A

TYPICAL CHARACTERISTICS

GATE-SOURCE THRESHOLD VOLTAGE
vs

FREE-AIR TEMPERATURE
25
—
\\ Ip=10mA
2 [—y
— e
Ip=1mA
1.5
~
1
0.5
0
-50 -25 0 25 50 75 100 125
TA — Free-Alr Temperature - °C
Figure 9
SOURCE-TO-DRAIN DIODE CURRENT
vs
SOURCE-TO-DRAIN DIODE VOLTAGE
1
0.7
04— Ta=125°c [ A 7/
0.2 / 4
0.1 ,/ Ta=25°C
V4
0.07—F 4
0.04 L
0.02
0.0

1
05 055 06 065 07 075 08 085 0.9
VgD - Source-to-Drain Dlode Voltage - V

Figure 11

Vgs — Gate-Source Voitage - V

Igp —Source-to-Drain Diode Current — A

GATE-SOURCE VOLTAGE
vs
GATE CHARGE
20—
Ip=0.25A
181 1) =25°C
16
14
Z)
12
10 Vpg=20V A/
V ¥V
8 rér/
6 4 /
/ N
Vps=30V
4 P J/ Vps =48V
2
0
0 03 06 09 1.2 15 18 21 24 27 3
Q - Gate Charge —nC
Figure 10
SOURCE-TO-DRAIN DIODE CURRENT
vs
SOURCE-TO-DRAIN DIODE VOLTAGE
ST 1
Ta = 25°C /
25 /
2
1.5 /
' I
0.5 I

0
0 02 04 06 08 1

/

v,

1.2 14 16 18 2
Vsp - Source-to-Drain Diode Voltage — V

Figure 12

»
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TPIC2701
7-CHANNEL COMMON-SOURCE POWER DMOS ARRAY

SLDS050A - D4044, SEPTEMBER 1992 ~ REVISED OCTOBER 1992

Clamp-Diode Current - A

TYPICAL CHARACTERISTICS
CLAMP-DIODE CURRENT CLAMP-DIODE REVERSE RECOVERY TIME
vs vs
CLAMP-DIODE VOLTAGE REVERSE di/dt
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Figure 13 Figure 14
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Figure 15
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TPIC2701
7-CHANNEL COMMON-SOURCE POWER DMOS ARRAY

SLDS050A — D4044, SEPTEMBER 1992 — REVISED OCTOBER 1992

Vps — Drain-Source Voitage -V

15
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TYPICAL CHARACTERISTICS

T 16
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} Ta = 25°C { 14
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/ | 2
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Figure 16. Reslistive Switching Waveforms
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THERMAL INFORMATION

MAXIMUM DRAIN CURRENT MAXIMUM CLAMP-DIODE CURRENT
vs vs
DUTY CYCLE DUTY CYCLE
3 T T T T T T 3 T T T T
\ | Ta=25C LY N\ | Ta=25C
28 N = Number of Outputs ‘I‘ g \ N = Number of Outputs
2.6 \ Conducting Simultaneously e 26 Conducting Simultaneously
<« N=21) See Note A e 24 See Note A
‘I_ 24 c X
S VA 5 i
E **"N=3 [ \ N=1 2
3 2 3 2 N
E s ANANA 9 18
é 16 N=4 NN § 16 N=2 N
. o
5 1 N\ A\ 2 14 N TN
E 14 N=5 \ 3 1.2
g 1.2 | N g '1 N=3 \
| 1 N=7 \\ \\ N g 08 N=4 \\‘ \
£ .8 ~\\\X \\ IG' o T AN
06 \&\A— = s L \L<\&
o Bn— o I B——=
’ 0 10 20 30 40 50 60 70 80 90 100 ’ 0 10 20 30 40 50 60 70 80 90 100
tw — Duty Cycle - % tw — Duty Cycle - %
Figure 17 Figure 18
—tc—¥
tw l—
NOTE A: For Figures 17 and 18, d = tw/tc = 10 ms / t¢, where ty, and t are defined by the following:
PEAK AVALANCHE CURRENT MAXIMUM DRAIN CURRENT
vs vs
TIME DURATION OF AVALANCHE DRAIN-SOURCE VOLTAGE
5 < 10 mscs:
ORI T
g v LI
<| 4 5 4 rpS(on) Limit 1ms
x 8 M D
Ta = 25° 2 3
5 s vl g / #
N a =
% \\ \ £ os z Thle’ﬁmal Limit
2 \ N g 4 N il
K] N o 04 74 A
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< N 2 o2~ ™
X 2 : it
& N g o1 DC
"n TA=125°C N ,'; 0.06 -
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N
* N
0.02
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Figure 19 Figure 20
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TPIC2801
OCTAL INTELLIGENT-POWER SWITCH

WITH SERIAL INPUT
SLIS008 — D3282, AUGUST 1989 — REVISED JUNE 1990
® 8-Bit Serlal-In Parallel-Out Driver KV PACKAGE
® 1-A Output Current Capabillity Per Channel (TOP VIEW)
or 8-A Total Current / N~ 5 [ —— VY4
® Overcurrent Limiting and Out-of-Saturation 14 % ;g
Voltage Protection on Driver Outputs TP vy
® Contains Eight Open-Collector Saturating 1:) ——— > VR'ST
- wEE——
Sink Outputs With Low On-State Voltage s |Bm—= ¢ C
¢ High-impedance Inputs With Hysteresis Are 8 | —— SND
Compatible With TTL or CMOS Levels 7 Be—= S!
oV 7_ s |F—— scwk
ery Low Standby Power 5 | F—— SIOE
20 mW Typilcal 4 |\ ——> Y0
e Status of Output Drivers May Be Monitored {“:L} === \Y(;
at Serlal Output N\ A /> v3
o 3.State Serial Output Permits Serial
Cascading or Wire-AND Device The tab is electrically connected to GND.
Connections

® 25-V Transient Clamping With Inductive
Switching on Outputs, 40-mJ Rating Per
Driver Output

description

The TPIC2801 octal intelligent-power switch is a monolithic BIDFETT integrated circuit designed to sink currents
up to 1 A at 30 V simultaneously at each of eight driver outputs under serial input data control. Status of the
individual driver outputs is available in serial data format. The driver outputs have overcurrent limiting and
out-of-saturation voltage protection features. Applications include driving solenoids, relays, dc motors, lamps,
and other medium-current or high-voltage loads.

The device contains an 8-bit serial-in, parallel-out shift register that feeds an 8-bit paralle! latch, which
independently controls each of the eight Y-output drivers.

Data is entered into the device serially via the serial input (S1) and goes directly into the lowest bit (0) of the shift
register. Using proper timing signals, the input data is passed to the corresponding output latch and output driver.
A logic-high bit at S| turns the corresponding output driver (Yp)off. A logic-low bit at SI turns the corresponding
output driver on. Serial data is transferred into Sl on the high-to-low transition of serial clock (SCLK) input in 8-bit
bytes with data for the Y7 output (most significant bit) first and data for YO output (least significant bit) last. Both
Sland SCLK are active when serial input-output enable (STOE) inputis low and are disabled when SIOE is high.

Each driver output is monitored by a voltage comparator that compares the Y-output voltage level with an
internal out-of-saturation threshold voltage reference level. The logic state of the comparator output is
dependent upon whether the Y output is greater or smaller than the reference voltage level. An activated driver
output is unlatched and turned off when the output voltage exceeds the out-of-saturation threshold voltage level
except when the internal unlatch enable is low and disabled. The high-to-low transition of SIOE transfers the
logic state of the comparator output to the shift register.

1 BIDFET - Bipolar, double-diffused, N-channel and P-channel MOS transistors on same chip. This is a patented process.

Copyright © 1990, Texas Instruments Incorporated

PRODUCTION DATA information is current as of date.

Products conform to specifications per the terms of Texas Instruments
m-dm g doss not Inciude
testing of all parameters.
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TPIC2801
OCTAL INTELLIGENT-POWER SWITCH
WITH SERIAL INPUT

SLIS008 - D3282, AUGUST 1989 - REVISED JUNE 1990

logic symbolt

4 [SER PERIF DRIV]
RST —tj $6

G7
g

tup
7

7R 1 C5
7G8/TEN9

7C4
P> 7C2

SCLK P> 8C3

SRG8
> 8C1/8

m| rC L
7 (13

—18,1D 14D
sl 8 8 VCOMP,
+ 10,20 10158 [1.8V] 210

62

1 11,20 il : VCOMP
! 101458 [1.8V] 711

8L |

61 4D [1.8V] VCOMP
T 17,2D 171 58 Z17 1

61 3D oV

t This symbol is in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12.

Yo

Y1

Y2
Y3
Y4
Y5
Y6
Y7

SO
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OCTAL INTELLIGENT-POWER SWITCH
WITH SERIAL INPUT

SLIS008 - D3282, AUGUST 1989 — REVISED JUNE 1990

logic diagram (positive logic)
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TPIC2801

OCTAL INTELLIGENT-POWER SWITCH
WITH SERIAL INPUT

SLIS008 - D3282, AUGUST 1989 ~ REVISED JUNE 1990

Terminal Functions

PIN
110 DESCRIPTION

NAME NO.

GND 8 Ground. Common return for entire chip. The current from this terminal is potentially as high as 4 A if all outputs are
on. GND is used for both logic and power circuits.

RST 1 | Reset. An asynchronous reset is provided for the shift register and the parallel latches. This terminal is active when
low and has no internal pullup. When active, it causes the power outputs to turn off. A power-on clear can be
implemented using an RC network to VoG

SCLK 6 | Serial clock. This terminal clocks the shift register. The serial output (SO) changes state on the rising edge of SCLK
and serial input (S1) data is accepted on the falling edge.

SI 7 | Serial input. This terminal is the serial data input. A high on this terminal programs a particular output off, and a low
turns it on.

SIOE 5 | Serial input-output enable. Data is transferred from the shift registers to the power outputs on the rising edge of this
signal. The falling edge of this signal parallel loads the output voltage sense bits from the power output stages into
the shift register. The output driver for SO is enabled when this terminal is low, provided RST is high.

SO 9 O | Serial output. This terminal is the serial 3-state output from the shift register and is in a high-impedance state when
SIOE is high or RST is low. A high for a data bit on this terminal indicates that the corresponding power output (Yp)
is high. This means that the output was programmed to be off the last time a byte was input to the device or that the
output faulted and was latched off by the output voltage-sense indicator. A low on this output indicates that the
corresponding power output (Yp) is low (on output stage or open-circuit condition).

\Yele 10 5-V supply voltage

YO 4 O | Poweroutputs. These outputs are provided with current limiting and voltage sense for fault indication and protection.

Y1 3 The nominal load current for these outputs is 500 mA, and the current limiting is set to a minimum of 1.2 A. The

Y2 2 active-low outputs also have voltage clamps set at about 35 V for recirculation of inductive load current. Internal

Y3 1 90-kQ pulldown resistors are provided at each output. These resistors hold the output low during an open-circuit

Y4 15 condition.

Y5 14

Y6 13

Y7 12

schematic of inputs and outputs

Input

GND

3
—— ¢—— Output

EQUIVALENT OF ALL LOGIC INPUTS EQUIVALENT OF SERIAL EQUIVALENT OF Y OUTPUTS (Yp)
(Sl, SCLK, SIOE, RST) OUTPUT (SO)
y -—— —¢——9—Vec | -—9 ———Vec
vce

|

All resistor and voltage values shown are nominal.

2-66

TEXAS J@
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265




TPIC2801
OCTAL INTELLIGENT-POWER SWITCH
WITH SERIAL INPUT

SLIS008 — D3282, AUGUST 1989 ~ REVISED JUNE 1990

absolute maximum ratings over operating temperature range (unless otherwise noted)

Supply voltage range, Vo (@@ NOte 1) ... viei i -03Vto7V
INPUL VORAGE, V| oot e e e e e 7V
Output voltage range, Vo ..ot i i i e -03Vto7V
INPUE CUITENE, I e e e e i e e -15 mA
Peak output sink current at Y, |g repetitive, t, = 10 ms, duty cycle = 50%,

(sSeeNOteS 2 aNd ) ...oiiiii it internally limited
Continuous output currentat Y, Ig (see Note 3) ...t 1A
Peak current through GND:  Nonrepetitive ty, =0.2mMs ...... ..ot -8A

Repetitive, ty, = 10 ms, duty cycle =50% ............ccoieininint. -6A
Continuous current through GND .. ..ottt i -45A
Output clamp energy, Eok (after turning off Ig(on) =0.5A) ... ...t 40 mJ
Continuous dissipation at (or below) Tp =25°C (see Note4) ..............cooiiiiiiiiiinn, 3.575W
Continuous dissipation at (or below) Tc =75°C (see Note 4) ...........ccoiiiiiiiiiiininaae. 25W
Operating case or virtual junction temperaturerange .................coviiiiiiin. - 55°C to 150°C
Storage temperature range ... it s - 65°C to 150°C
Lead temperature 1, 6 mm (1/16 inch) from case for 10seconds ...............cooviiiiiiinnnn, 260°C

NOTES: 1. All voltage values are with respect to network GND.

2. Each'Y output is individually current limited with a typical overcurrent limit of about 1.4 A.

3. Multiple Y outputs of this device can conduct rated current simultaneously; however, power dissipation (average) over a short time
interval must fall within the continuous dissipation range and the GND current must fall within the GND-terminal current range.

4. Foroperation above 25°C free-airtemperature, derate linearly at the rate of 28.6 mW/°C. For operation above 75°C case temperature,
derate linearly at the rate of 333 mW/°C. To avoid exceeding the maximum virtual junction temperature, these ratings must not be
exceeded.

recommended operating conditions

MIN NOM MAX UNIT
Supply voltage, Voo 4.75 5 5.25 \
High-level input voltage, V|4 0.7Vce 5.25 \
Low-level input voltage, V|| -0.3 0.2Vce v
Output voltage, VO(off) 30 \
Continuous output current, I0(on) 1 A
Operating case temperature, T -40 25 105 °C
TEXAS ‘9
INSTRUMENTS
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TPIC2801
OCTAL INTELLIGENT-POWER SWITCH
WITH SERIAL INPUT

SLIS008 - D3282, AUGUST 1989 — REVISED JUNE 1990

electrical characteristics over recommended ranges of supply voltage and operating case
temperature (unless otherwise noted)

driver array outputs (Y0 to Y7)

PARAMETER TEST CONDITIONS MIN TYPt MAX| UNIT
lo=05A, Output programmed off and current
VoK Output clamp voltage shunted to GND 30 36 40 v
With loL=05A 0.4 0.5 Vv
ith output
VO(on) On-state output voltage programmed on loL=0.75A 0.6 1 \
loL=1A, During unlatch disable 0.8 1.5 \
VTos  Out-of-saturation threshold voltage With output programmed on and an overourrent fault 1.6 1.8 2 v
condition
10(off)  Off-state output current VO =24 V with output programmed off 1 mA
10(cl) Output current limit Vo = 3 V with output programmed on 1.05 1.4 A
shift register (Inputs SI, SIOE, SCLK, and RST)
PARAMETER TEST CONDITIONS MIN MAX UNIT
VT,  Positive-going threshold voltage 0.7Vce \Y
VT- Negative-going threshold voltage 0.2Vce Vv
Vhys  Hysteresis voltage (V. — V1) 0.85 2.25 \
I Input current Vi=0toVce +10 pA
Ci Input capacitance V|=0toVge 20 pF
shift register (output SO)
PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VoL Low-level output voltage lo=1.6mA 0.2 0.4 \
VoH  High-level output voltage lo=-0.8mA Vec-1.3 \
o Output current Vo=0toVge, SIOE input high +10 pA
Ty =105°C 150
All outputs on,
TJ =25° 200
Icc Supply current lo = 0.5 A at all outputs J=25°C mA
Ty=-40°C 250
All outputs off TJ=25°C 4 10
Co Output capacitance Vo=0toVce, SIOE input high 20| ©pF

T All typical values are at VoG = 5 V, Ty = 25°C.
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TPIC2801
OCTAL INTELLIGENT-POWER SWITCH
WITH SERIAL INPUT

SLIS008 ~ D3282, AUGUST 1989 — REVISED JUNE 1990

timing requirements over receommended ranges of supply voltage and operating case
temperature (see Figure 1)

MIN MAX | UNIT
folock Clock frequency, SCLK 0 500 | kHz
tw(SCLKH) Pulse duration, SCLK high See Note 5 840 ns
tw(SCLKL)  Pulse duration, SCLK low 840 ns
tw(RST) Pulse duration, RST low 1000 ns
tsu1 Setup time, STOE! before SCLKT 1000 ns
tsu2 Setup time, SCLK{ before SIOET 1000 ns
tsu3 Setup time, Sl high before SCLKL 500 ns
th1 Hold time, S! low after SCLK{ 500 ns
t Rise time (SCLK, S, SIOE) 2| us
tf Fall time (SCLK, SI, SIOE) 2| us

NOTE 5: For cascaded operation, the clock pulse durations [ty (SCLKL) and t,, (SCLKH)] must be a minimum of 700 ns (giving a maximum clock

frequency of 632 kHz).

thermal characteristics

PARAMETER MIN MAX| UNIT
ReJc Thermal resistance, junction-to-case temperature 3] °CwW
ReJA Thermal resistance, junction-to-ambient temperature 35| °CW

switching characteristics over recommended ranges of supply voltage and operating case

temperature
FROM TO
PARAMETER aNPUT) | (oUTRUT) TEST CONDITIONS MIN  MAX | UNIT

ten Enable time SIOEL SO CL=20pF, Ry =2k, See Figure2 1000 ns
tgis  Disable time SIOET SO CL=20pF, R_=2kQ, SeeFigure2 1000 | ns
td1 Delay time, valid data SCLKT SO C| =200 pF, See Figure 3 740 ns
tdo Delay time, unlatch disable SIOET Yn CL=20pF, R =5Q  SeeFigure 4 75 250 us
tr(s0) Rise time, SO CL =200 pF, See Figure 3 150 ns
tigo) Falltime, SO Cp =200 pF, See Figure 3 150 ns

. C_=20pF, R =28Q, IpgL=500mA,
tyon) Delay time, turn on SIOET Yn See Figure 5 10| ps

) CL=20pF, R_=28Q, IoL=500mA,
td(ofy) Delay time, tum off SIOET Yn See Figure 5 10| us

Valid time, SO output data )
W remains valid after SCLK high SCLKT S0 CL =200pF, See Figure 3 0 ns
INSTRUMENTS
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OCTAL INTELLIGENT-POWER SWITCH

WITH SERIAL INPUT

SLIS008 — D3282, AUGUST 1989 — REVISED JUNE 1990

PARAMETER MEASUREMENT INFORMATION

ViH

RST

10% w ViL
—>- tw(RST)

SIOE \ VIH
10% Y _‘/l % ViL
tgu1 —4—»! —» t —r- tsuz

[—> tw(sCLKH)| | I Vi
SCLK ! |
| 10% | 10% viL
|
tsuz—i¢—» | tW(SCLKL)_J h— .
L e 1y ]
ViH
viL
10ns —» [¢— 10ns
5V 25V [ 'I b sv
l SIOE so% X | | A 90%
Yee RL=2ka Input 25V N.10% _10% /4 28V oV
TPIC2801 []o) Output
Under utpu so
SIOE — Test Output
CL=20pF Waveform 1
GND (see Note A) (see Note B)
! SO
= Output
TEST CIRCUIT Waveform 2
FOR ENABLE AND DISABLE TIMES (see Note B)

NOTES: A. C includes probe and jig capacitance.

VOLTAGE WAVEFORMS

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control when SIOE
is high. Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control

when SIOE is high.

Figure 2. Test Circuit and Voltage Waveforms for Enable and Disable Times
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TPIC2801
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WITH SERIAL INPUT

SLIS008 — D3282, AUGUST 1989 — REVISED JUNE 1890

PARAMETER MEASUREMENT INFORMATION

5V
| vee
TPIC2801 so Output
Under
SCLK — Toest
CL =200 pF
GND (see Note A)

TEST CIRCUIT FOR VALID DATA
DELAY TIME tgq4 AND VALID TIME t,

NOTES: A. C includes probe and jig capacitance.

10ns —¥ |¢— _p ¢ 10ns

SCLK | et sV
Input 25Vl 0.7 Vece 25V
0.2vVce 0
le—»— tay
so tv —1‘—*1 | Vo
Output | | 0.7 Vce
Waveform 1 | 0.2 Vee
(see Note B) Tt o VoL
& 'dtr(sm
< .1 1
so e v
Output 0.7 Vece T OH
Waveform 2 0.2Vee
(see Note B) | ! VoL
—-» < t1(so)
VOLTAGE WAVEFORMS

B. Waveform 1 is for an output with internal conditions such that the low-to-high transition of SCLK causes the SO output to switch from
low to high. Waveform 2 is for an output with internal conditions such that the low-to-high transition of SCLK causes the SO output

to switch from high to low.

Figure 3. Test Circuit and Voltage Waveforms for Delay Times

5V 1nv
Vee
é RL=5Q
TPIC2801 Y
Under ‘ Output
I Test
SIOE —]

Cp =20 pF
GND (see Note A)

TEST CIRCUIT FOR UNLATCH DISABLE
DELAY TIME tg2
(see Notes C and D)

NOTES: A. C( includes probe and jig capacitance.

10ns —
SIOE * oI B 1Y
Input : % 90% T—
10% ] 25 v 25V 10% 0
Vott=11V
Y-Output Voltage | off
(see Note B) | 50%
t+————- Von=5V
— a2 —¥
Y-Output Current -;- ————— loicL)=1.2A
(see Note B) / 50% S|
0
VOLTAGE WAVEFORMS

B. Output voltage and current waveforms are for an output with internal conditions such that the low-to-high transition of SIOE causes

the output to switch from being off to being on.

C. tgo = delay until Y-output current goes off under fault condition.
D. Load voltage Vg and load resistance R|_are selected such that on-state voltage at the Y output under test, Vg, is greater than the
maximum out-of-saturation hold voltage, VTos. Thus VoL = Von > VTOS(max) = 1.98 V.

Figure 4. Test Circuit and Voltage and Current Waveforms for Unlatch Disable Delay
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TPIC2801
OCTAL INTELLIGENT-POWER SWITCH
WITH SERIAL INPUT

SLIS008 — D3282, AUGUST 1989 — REVISED JUNE 1990

PARAMETER MEASUREMENT INFORMATION

14V 10"'—': l"— —» [ 10ns
5V
SIOE |
Input
Vv
cc RL=28Q
SO — TPIC2801 Y o
Under hd utput
Test Y-Output
A1 CL =20 pF Waveform 1
I = Note B
P (see Note A) (see Note B)
GND
= Y-Output
Waveform 2
TEST CIRCUIT FOR TURN-OFF tg(otf) AND (s00. :‘:,T'B)
TURN-ON tg(on) DELAY TIMES
(see Note C) VOLTAGE WAVEFORMS

NOTES: A. C includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the low-to-high transition of SIOE causes the output to switch from on
to off. Waveform 2is for an output with internal conditions such that the low-to-high transition of SIOE causes the output to switch from
off to on.

C. td(off) = tPLH, td(on) = tPHL
Figure 5. Test Circuit and Voltage Waveforms for Turn-Off and Turn-On Delay Times

APPLICATION INFORMATION

10 4 R L
Vcc Y0 14V:05V
5| 3
SIOE Y1
7 2
Microcontrolier
With Bus 9 1
SO Y3
6 15
SCLK Y4
1" 14
RST Y5
8 13
l GND Yé
= 12
Vec=5V+5% Y7
R=30Q 5% TPIC2801
L=10mH £10%

8 Loads up to 0.5 A Each

Figure 6. Microcontroller Driving Eight Loads Using a TPIC2801 for Load Interface
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WITH SERIAL INPUT

SLIS008 ~- D3282, AUGUST 1989 - REVISED JUNE 1890

PRINCIPLES OF OPERATION

timing data transfer

Figure 7 shows the overall 8-bit data-byte transfer to and from the TPIC2801 interface bus. The logic state of
the eight output drivers, YO through Y7, is latched into the shift register at time tg on the high-to-low transition
of SIOE. Therefore, the SO output data (DY0, DY1 . . . ) represent the conditions at the Y-driver outputs at time
to. The data at the SO output is updated on the low-to-high transition of SCLK.

Input data present at the Sl input is clocked into the shift register on the high-to-low transition of SCLK. As shown
in Figure 6 on the Sl input, input data DI7 is clocked at time ty, DI6 is clocked at time tp, etc. Eight SCLK pulses
are used to serially load the eight bits of new data into the device. After all the new data is serially loaded, the
low-to-high transition of SIOE parallel loads the new data to the eight driver output latches, which in turn directly
control the eight Y-driver outputs.

An unlimited amount of data can be shifted through the shift register (into the Sl and out the SO), and this allows
other devices to be cascaded in a daisy chain with the TPIC2801. Once the last data bit is shifted into the
TPIC2801, the SIOE input is pulled high. The clock (SCLK) input is low at both transitions of the STOE input to
avoid any false clocking of the shift register. The SCLK input is gated by the SIOE input, so the SCLK input is
ignored whenever SIOE is high. Atthe rising edge of SIOE, the shift register data is latched into the parallel latch
and the output stages are actuated by the new data. An internal 100-us delay timer is also started on this rising
edge. During the time delay, the outputs are protected only by the analog current-limiting circuits, since the
resetting of the parallel latches by fault conditions are inhibited during this time period. This allows the device
to overcome any high switching currents that can flow during turn on. Once the delay ends, the output voltages
are sensed by the comparators and any output voltages higher than nominally 1.8 V are latched off.

Time o 4T Hl T 2l 37 t3l W4T Wl 5T t5l teT el 7T t7l tgT 8l Yo
| | | I I | I

[ N | | | | |
- H
SIOE [ e e
[ 1 1 | | L L Il L | Il L Il ! I |
T T T T T T T T T T T T T T T T ———— 1l
| e
SCLK l CP1 CcP2 CcP3 CP4 CP5 CPé6 CP7 CP8 :
L
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Figure 7. Data-Byte Transfer Timing
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TPIC2801
OCTAL INTELLIGENT-POWER SWITCH
WITH SERIAL INPUT

SLIS008 - D3282, AUGUST 1989 - REVISED JUNE 1990

PRINCIPLES OF OPERATION

fault-conditions check

Open-circuit conditions on any output can be monitored or checked by programming that output off. After a short
delay (microseconds), another control byte can be clocked into the device. If the diagnostic bit for that output

detected by programming an output on. After waiting an appropriate length of time, another byte is clocked into
the TPIC2801. The diagnostic bit clocked back from the TPIC2801 in the subsequent data transfer indicates
alow output. If a high returns, a current overload is indicated. A quick overall check is done by clocking in a test
control byte. After a sufficient time delay, clock in another control byte (same byte is used). The diagnostic data
is exclusive ORed with the original control byte. If a fault condition exists, a high results from the subsequent
exclusive OR.

2-74
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TPIC2801A
OCTAL INTELLIGENT-POWER SWITCH

WITH SERIAL INPUT
SLIS001 — D4054, MAY 1993
® 8-Bit Serlal-In Parallel-Out Driver KV PACKAGE
® 1-A Output Current Capabllity Per Channel (TOP VIEW)
or 8-A Total Current / = 5 T Y4
® Overcurrent Limiting and Out-of-Saturation 14 ::5 :((g
Voltage Protection on Driver Outputs :g —T—— v7
® Contains Eight Open-Collector Saturating 15 —T——> \l/’l'ST
. 10 | E=—> Vcc
Sink Outputs With Low On-State Voltage s | BP— <o
® High-Impedance Inputs With Hysteresis Are 8 |—I—— GND
Compatible With TTL or CMOS Levels 7 =/ Sl
6 |—T—> SCLK
® Very Low Standby Power s |F=———> SioE
20 mW Typlcal 4 —T—> Y0
I e m— B
® Status of Output Drivers May Be Monitored B/ v2
at Serlal Output N\ AT/ v3
® 3-State Serlal Output Permits Serial
Cascading or Wire-AND Device The tab is electrically connected to GND.
Connections

® 35-V Transient Clamping With Inductive
Switching on Outputs, 40-mJ Rating Per
Driver Output

description

The TPIC2801A octal intelligent-power switch is a monolithic BIDFETT integrated circuit designed to sink
currents up to 1 A at 35 V simultaneously at each of eight driver outputs under serial input data control. Status
of the individual driver outputs is available in serial data format. The driver outputs have overcurrent limiting and
out-of-saturation voltage protection features. Applications include driving solenoids, relays, dc motors, lamps,
and other medium-current or high-voltage loads.

The device contains an 8-bit serial-in, parallel-out shift register that feeds an 8-bit parallel latch, which
independently controls each of the eight Y-output drivers.

Data is entered into the device serially via the serial input (SI) and goes directly into the lowest bit (0) of the shift
register. Using proper timing signals, the input data is passed to the corresponding output latch and output driver.
A logic-high SI bit n turns the corresponding output driver (Y},) off. A logic-low bit at Si turns the corresponding
output driver on. Serial data is transferred into Sl on the high-to-low transition of the serial clock (SCLK) input
in 8-bit bytes with data for the Y7 output (most significant bit) first and data for YO output (least significant bit)
last. Both Sl and SCLK are active when the serial input-output enable (SIOE) input is low and are disabled when
SIOE is high.

Each driver output is monitored by a voltage comparator that compares the Y-output voltage level with an
internal out-of-saturation threshold voltage reference level. The logic state of the comparator output is
dependent upon whether the Y output is greater or smaller than the reference voltage level. While SIOE is held
high, an activated driver output is unlatched and turned off when the output voltage exceeds the
out-of-saturation threshold voltage level except when the internal unlatch enable is low and disabled. The
high-to-low transition of SIOE transfers the logic state of the comparator output to the shift register.

tBIDFET - Bipolar double-diffused, N-channel and P-channel MOS transistors are on the same chip. This is a patented process.

PRODUCTION DATA information Is current ss of Twuuuon date. Copyright © 1993, Texas Instruments Incorporated
Products conform to specifications 0x88 Instruments

per the terms of
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TPIC2801A

OCTAL INTELLIGENT-POWER SWITCH

WITH SERIAL INPUT

SLIS001 — D4054, MAY 1993

functional block diagram

Retriggerable

— 1 One Shot
RST s
o] T L] Ci
N One Shot 100 ps R
o 8 >
SIOE
200 ns Y0 Output Latch —q 4 vo
SR Bit 0 13
% 1D _Do 3’V
st L
6 L C1 o+ C1 :E L
SCLK Ta ‘;1_}
i Comparator STD + 1.8V 10 vee
LG_G_J. - S Reference
Y1 Output Latch =
SRBIt 1 - tpu . 3 v,
S n
1D 1D —Dc % 3J5/VT
(o] > C1 ! 1
1R y_j:
i N sl @_ 1.8V
ToDofSR3 o ] Channels 2-6 Reference !
FromQof SR6 § ) o T H
4 d Y7 Output Latch ¢ =
{ sRer7 - §8 3 = P : . e e 2.
S ]
v o 1D [ 3sv %
Cc1 q b C1 h ) 1
R ‘g—iz
sY7
. * + 1.8V
N Reference
SO Latch 3-State Buffer :_L
1D N ® so
——Do— b C1
[ %
INSTRUMENTS
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TPIC2801A

OCTAL INTELLIGENT-POWER SWITCH

WITH SERIAL INPUT

SLIS001 — D4054, MAY 1993

Terminal Functions

PIN
/0 DESCRIPTION

NAME NO /

GND 8 Ground. Common return for entire chip. The output current from this terminal is potentially as high as 8 A if all outputs
are on. GND is used for both logic and power circuits.

RST 1 | Reset. An asynchronous reset is provided for the shift register and the parallel latches. This terminal is active when
low and has no internal pullup. When active, it causes the power outputs to turn off. A power-on clear can be
implemented using an RC network to V¢ .

SCLK 6 | Serial clock. This terminal clocks the shift register. The serial output (SO) changes state on the rising edge of SCLK,
and serial input (SI) data is accepted on the falling edge.

S| 7 | Serial Input. A high on this terminal programs a particular output to be off, and a low turns it on.

SIOE [ Serial input-output enable. Data is transferred from the shift registers to the power outputs on the rising edge of this
signal. The falling edge of this siynal parallel loads the output voltage sense bits from the power output stages into
the shift register. The output driver SO is enabled when this terminal is low, provided RST is high.

SO 9 o Serial output. This terminal is the serial 3-state output from the shift register and is in a high-impedance state when
SIOE is high or RST is low. A high for a data bit on this terminal indicates that the corresponding power output (Yp)
is high. This means that the output was programmed to be off the last time a byte was input to the device or that
the output faulted and was latched off by the output voltage-sense indicator. A low on this output indicates that the

- corresponding power output (Yp) is low (on output stage or open-circuit condition).

Vee 10 5-V supply voltage

YO 4 (0] Power outputs. These outputs are provided with current limiting and voltage sense for fault indication and protection.

Y1 3 The nominal load current for these outputs is 500 mA, and the current limiting is set to a minimum of 1.05 A. The

Y2 2 active-low outputs also have voltage clamps set at about 35 V for recirculation of inductive load current. Internal

Y3 1 90-kQ pulldown resistors are provided at each output. These resistors hold the output low during an open-circuit

Y4 15 condition.

Y5 14

Y6 13

Y7 12

schematic of inputs and outputs

EQUIVALENT OF ALL LOGIC INPUTS
(SI, SCLK, SIOE, RST)

vce —_

Input

GND

EQUIVALENT OF SERIAL
OUTPUT (SO)

———¢———9——Vec

- )

— Output

N

EQUIVALENT OF Y OUTPUTS (Yn)

- Vce

Output

All resistor and voltage values shown are nominal.
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TPIC2801A
OCTAL INTELLIGENT-POWER SWITCH
WITH SERIAL INPUT

SLIS001 - D4054, MAY 1993

absolute maximum ratings over operating temperature range (unless otherwise noted)

Supply voltage range, Vo (seeNote 1) ...t -03Vto7V
3T o1V LYo 1 - T T T 7V
Output voltage range at SO, VO  vvvvvieiiiii i i e -03Vto7V
g o TU L o1 =T | P N -15mA
Peak output sink current at Y, Ig repetitive, ty, = 10 ms, duty cycle = 50%,
(SEE NOtES 2 AN B) ..ttt e e internally limited
Continuous output currentat Y, Ig (seeNote 3) ...... ..o 1A
Peak current through GND: Nonrepetitive ty =0.2mMs ... ..ot -8A
Repetitive ty, = 10 ms, dutycycle =560% ..........ccovvivivinnenn.. -6A
Output clamp energy, Eok (after turning off Io(on) =0.5A) .....coviiiiiiiiiiiiiiii i, 40md
Continuous current through GIND ... .. i i i i i it e i e it -45A
Continuous dissipation at (or below) Ta =25°C (seeNote 4) ............cooiviiiiiiinn.n. 3.575W
Continuous dissipation at (or below) Tg = 75°C (see Note d) ...........ccovuiiiiiinniiniennnnn.. 25 W
Operating case or virtual junction temperaturerange .............c.coeviiiiiiiininn.n. - 55°C to 150°C
Storage temperature range .. .......oeiuiie ittt i e —-65°C to 150°C
Lead temperature 1, 6 mm (1/16 inch) from case for 10seconds .............ccvviiiiiiennnnn.. 260°C

NOTES: 1. All voltage values are with respect to network GND.

2. EachY output is individually current limited with a typical overcurrent limit of about 1.4 A.

3. Multiple Y outputs of this device can conduct rated current simultaneously; however, power dissipation (average) over a short time
interval must fall within the continuous dissipation range and GND current range.

4. Foroperationabove 25°C free-air temperature, derate linearly at the rate of 28.6 mW/°C. For operation above 75°C case temperature,
derate linearly at the rate of 333 mW/°C. To avoid exceeding the maximum virtual junction temperature, these ratings must not be
exceeded.

recommended operating conditions

MIN NOM MAX | UNIT
Supply voltage, Vo 4.75 5 5.25 \
High-level input voltage, V|4 0.75Vce 5.25 \
Low-level input voltage, V|| -0.3 0.2Vee \
Output voltage, VO(off) 30 \
Continuous output current, I0(on) 1 A
Operating case temperature, Tg —-40 25 105 °C

electrical characteristics over recommended ranges of supply voltage and operating case
temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Ty =105°C 150
All outputs on,
Ty = 25° 200
Icc Supply current lo = 0.5 A at all outputs J=25°C mA
Ty =-40°C 250
All outputs off T =25°C 4 10
INSTRUMENTS
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: TPIC2801A
OCTAL INTELLIGENT-POWER SWITCH
WITH SERIAL INPUT

SLIS001 — D4054, MAY 1993

electrical characteristics over recommended ranges of supply voltage and operating case
temperature (unless otherwise noted) (continued)

driver array outputs (Y0 to Y7)

PARAMETER TEST CONDITIONS MIN TYPT MAX | UNIT
lo=05A, Output programmed off and current
VoK Output clamp voltage shunted to GND 30 36 40 '
With one output loL=05A 0.4 0.5 v
VO(on) On-state output voltage programmedon |loL =0.756 A 0.6 1 v
andconducting  [1 - "_7A™ During unlatch disable 08 15| V
VTos  Out-of-saturation threshold voltage zvt;:‘r;;zt:m programmed on and an overcurrent fault 1.6 1.8 2.1 v
10(off)  Off-state output current VO = 24 V with output programmed off 1 mA
lo(eh) Output current limit Vo = 3 V with output programmed on 1.06 1.4 A
shift register (Inputs SI, SIOE, SCLK, and RST)
PARAMETER TEST CONDITIONS MIN MAX | UNIT
VT,  Positive-going threshold voltage 0.75Vce \
VT-  Negative-going threshold voltage 0.2Vce v
Vhys  Hysteresis voltage (VT, - VT-) 0.85 2.25 v
Iy Input current Vi=0toVce +10 pA
Ci Input capacitance V)=0to Voo 20 pF
shift register (output SO)
PARAMETER TEST CONDITIONS MIN TYPt MAX| UNIT
VoL  Low-level output voltage lo=1.6mA 0.2 0.4 v
VoH  High-level output voltage lop=-0.8mA Vee-1.3 \
lo Output current Vo=0toVce, SIOE input high 120 pA
Co Qutput capacitance Vo =0toVce, SIOE input high 20| pF

1 All typical values are at VoG =5 V, T = 25°C.

tlmlng requirements over reccommended ranges of supply voltage and operating case temperature
(see Figure 1)

MIN  MAX | UNIT
folock Clock frequency, SCLK 0 1| MHz
tw(SCLKH) Pulse duration, SCLK high See Note 5 410 ns
tw(SCLKL)  Pulse duration, SCLK low 410 ns
tw(RST) Pulse duration, RST low 1000 ns
tsui Setup time, SIOE! before SCLKT 1 us
[ Setup time, SCLK! before SIOET 1 us

tsu3 Setup time, S| high before SCLK! 150 ns
thi Hold time, S low after SCLK{ 150 ns
Y Rise time, SCLK, SI, SIOE 90| ns
g Fall time, SCLK, S, SIOE 90| ns

NOTE 5: For cascaded operation, the clock pulse durations [ty (SCLKL) and tw (SCLKH) ] must be a minimum of 700 ns (giving a maximum clock

frequency of 632 kHz).
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TPIC2801A
OCTAL INTELLIGENT-POWER SWITCH
WITH SERIAL INPUT

SLIS001 -

D4054, MAY 1993

thermal characteristics

PARAMETER MIN MAX | UNIT
ReJC Thermal resistance, junction-to-case temperature 3| °CwW
RoJA Thermal resistance, junction-to-ambient temperature 35| °C/W

switching characteristics over recommended

ranges of supply voltage and operating case

temperature
FROM TO
PARAMETER (INPUT) | (OUTPUT) TEST CONDITIONS MIN MAX | UNIT

ten Enable time SIOEL e} CL=20pF, RL=1kQ, SeeFigure2 1000 ns
tdis Disable time SIOET SO CL=20pF, R_=1kQ, SeeFigure2 1000 ns
td1 Delay time, valid data SCLKT SO Cp =200 pF, See Figure 3 550 ns
tdo Delay time, unlatch disable SIOET Yn CL=20pF, R_L=5Q, SeeFigured 75 250 us
tys0) Rise time SO C =200 pF, See Figure 3 150 ns
tiso) Falltime SO CL =200 pF, See Figure 3 150 ns
td(on) Delay time, turnon SIOET Yn gle_e-ingu? 5'5 RL=28Q loL =500mA, 10| ps
td(offy Delay time, tumn off SIOET Yn (s;::inguF::'s RL=28Q oL =500mA, 10| us

Valid time, SO output data _ "
ty remains valid after SCLK high SCLKT SO CL =200 pF, See Figure 3 0 ns

TEXAS “?
INSTRUMENTS
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TPIC2801A
OCTAL INTELLIGENT-POWER SWITCH
WITH SERIAL INPUT

SLIS001 — D4054, MAY 1993

PARAMETER MEASUREMENT INFORMATION

ViH
RST
10% % ViL
tw(RST)
ViH
SioE \ /
10% ) o e ? 0% _ . ViL
M e twscu| | T
SCLK 0% |
| 10% viL

sV 25V
10 l SIOE
RL=1ka Input
Vee
TPIC2801A 9
Under SO -— Output so
Test
lnput—5 SIOE Output
= CL=20pF Waveform 1
SHp T (seeNote A) (see Note B)
8
B {e]
= Output
TEST CIRCUIT Waveform 2

(see Note B)

VOLTAGE WAVEFORMS

NOTES: A. C includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control when SIOE
is high. Waveform 2 is for an output with internal conditions such that the low-to-high transition of SIOE causes the output to switch

from off to on.
Figure 2. Enable and Disable Times Test Circuit and Voltage Waveforms

TEXAS %
INSTRUMENTS

POST OFFICE BOX 855303 ® DALLAS, TEXAS 75265 2-81



TPIC2801A
OCTAL INTELLIGENT-POWER SWITCH
WITH SERIAL INPUT

SLIS001 - D4054, MAY 1993

PARAMETER MEASUREMENT INFORMATION

5V 10ns —Nl — h_w,,, v
10] slfm | ZF90% T T T T
Vee 10% 1 50% ov
TPIC2801A 9 I‘—H_
Under SO Output & e a1
6 Test S0 tv || | VOH
Input —] SCLK GND CL =200 pF Output I 90%
(see Note A) Waveform 1 10% |
8 (see Note B) J..— ——————————— VoL
= ¢ %(so)
—H—;ﬁ- tdy
TEST CIRCUIT ) el Vi
Output 90% | OH
Waveform 2 10%
(see Note B) | VoL
» e ty(so)
VOLTAGE WAVEFORMS

NOTES: A. Cy includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the low-to-high transition of SCLK causes the SO output to switch from
high to low. Waveform 2 s for an output with internal conditions such that the low-to-high transition of SIOE causes the output to switch

from off to on.
Figure 3. Delay Times Test Circuit and Voltage Waveforms

5V
10 v SIOE wm_’: — t—m"' 5V
RL=5Q Input I 20% 0% X T
Vee (see Note A) 50% 50%|
10% 10%
TPIC2801A | :’IV .
U.I'.':::' M &= Output v output Voltage | | off =
5] sre (see Note C) 50% 50%
Input — SIOE —L_ CL=20pF N A =
np GND T (see Note B) le— tgz —» Von =6V

8}_— (see Note D) |

- Y-Output Current ———— lo(cL)=1.4A
TEST CIRCUIT (see Note C) A so% X )

VOLTAGE WAVEFORMS

NOTES: A. Load voltage Vg and load resistance R_are selected such that on-state voltage at the Y output under test, Vo is greater than the
maximum out-of-saturation hold voltage, VTog. Thus VoL = Von > VTOS(max) =21 V.
B. C includes probe and jig capacitance.
C. Output voltage and current waveforms are for an output with internal conditions such that the low-to-high transition of SIOE causes

the output to switch from off to on.
D. tg2 = delay until Y-output current goes off under fault condition.

Figure 4. Unlatch Disable Delay Test Circuit and Voltage Waveforms
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TPIC2801A
OCTAL INTELLIGENT-POWER SWITCH
WITH SERIAL INPUT

SLIS001 — D4054, MAY 1993

PARAMETER MEASUREMENT INFORMATION

v
sV " 10"'—”' :'— ———ﬂl lh—mns
ﬁ:‘?ﬁ | Foox soe X 1~~~ sv
10 ! 50
RL=28Q 10% 10% ov
Vee |
5 TPIC2801A |
Input —1SIOE Under Y ® Output |
Tost Y-Output td(ot —1¢ 1V
1 cL=20pF Waveform 1 | 0%
“T~ (see Note A) (seeNoteB) 4 A ™ VoL
|
8| GND td(on) —{*—H

= Y-Output _-——q\
Waveform 2 50%
TEST CIRCUIT (see Note B) VoL

VOLTAGE WAVEFORMS
(see Note C)

NOTES: A. Ci includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the low-to-high transition of SIOE causes the output to switch from on
to off. Waveform 2 is for an output with internal conditions such that the low-to-high transition of SIOE causes the output to switch from
offto on.

C. td(off) = tPLH, td(on) = tPHL

Figure 5. Turn-Off and Turn-On Delay Times Test Circuit and Voltage Waveforms

APPLICATION INFORMATION

10 4 R -
Vce Yo 14V:05V
5| — 3
SIOE Y1
7 2
st v2
Microcontroller
With Bus 9 1
SO Y3
6 15
SCLK Y4
1 14
RST Y5
8 13
.1 GND Y6
= 12
Ve = 5V+5% Y7
R = 30Q:5% TPIC2801A
L = 45mH£10%
8 Loads up to 0.5 A Each

Figure 6. Microcontroller Driving Eight Loads Using a TPIC2801A for Load Interface
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TPIC2801A
OCTAL INTELLIGENT-POWER SWITCH
WITH SERIAL INPUT

SLIS001 - D4054, MAY 1993

PRINCIPLES OF OPERATION

timing data transfer

Figure 7 shows the overall 8-bit data-byte transfer to and from the TPIC2801A interface bus. The logic state of
the eight output drivers, YO through Y7, is latched into the shift register at time tg on the high-to-low transition
of SIOE. Therefore, the SO output data (DYO, DY1 . . . ) represents the conditions at the Y-driver outputs at time
to. The data at the SO output is updated on the low-to-high transition of SCLK.

Input data present at the Slinput is clocked into the shift register on the high-to-low transition of SCLK. As shown
in Figure 7 on the Sl input, input data DI7 is clocked at time ty, DI6 is clocked attime tp etc. Eight SCLK pulses
are used to serially load the eight bits of new data into the device. After all the new data is serially loaded, the
low-to-high transition of SIOE parallel loads the new data to the eight driver output latches, which in turn directly
control the eight Y-driver outputs.

An unlimited amount of data can be shifted through the shift register (into the Sl and out the SO), and this allows
other devices to be cascaded in a daisy chain with the TPIC2801A. Once the last data bit is shifted into the
TPIC2801A, the SIOE input is pulled high. The clock (SCLK) input is low at both transitions of the SIOE input
to avoid any false clicking of the shift register. The SCLK input is gated by the STOE input, so the SCLK input
is ignored whenever SIOE is high. At the rising edge of SIOE, the shift register data is latched into the parallel
latch and the output stages are actuated by the new data. An internal 100-ps delay timer is also started on this
rising edge. During the time delay, the outputs are protected only by the analog current-limiting circuits, since
the resetting of the parallel latches by fault conditions is inhibited during this time period. This allows the device
to overcome any high switching currents that can flow during turn on. Once the delay ends, the output voltages
are sensed by the comparators and any output voltages higher than nominally 1.8 V are latched off.

Time to HT tHl t27 t2l t37 t30 W7 tl 57 tsl T tel t77 tzL tgT tgl toT
I [ I [

I N D [
e A A e I ) I S R R S el
SIOE I A e A [ A I A A R I
L L L L L L I ! T L L L I L 1 —_———
T T T L i T T T T T T T T T T T
| _L_L__ 4
SCLK i CP1 CcP2 CP3 CP4 CP5 CP6 CP7 cP8 I :
L
[

XXX X XXX TN

H
so— | DY7 DYGX ovsX Dv4Xnva>(TX DY1X Dvo>———— HI-Z
i T T T T -

! |
I I I i I 5 H

Y0 Prior (old) X DIO (new)
] l M v T 0 T T T T T o T T T ST M 1 L
| \ | | | | | | | | [ | | | | | X H

Y1 Prior (old) X DIt (new)
e -
| | L | 1 1 L | | | J | 1 L L1 ! H

Y7 Prior (old) X DI7 (new)
L

N
L L e e e e e

Figure 7. Data-Byte Transfer Timing
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TPIC2801A
OCTAL INTELLIGENT-POWER SWITCH
WITH SERIAL INPUT

SLIS001 — D4054, MAY 1993

fault-conditions check

Open-circuit conditions on any output can be monitored or checked by programming that output off. After a short
delay (microseconds), another control byte can be clocked into the device. If the diagnostic bit for that output
comes back low, it indicates that the output is low and open circuited. A current overload condition is detected
by programming an output on. After waiting an appropriate length of time, another byte is clocked into the
TPIC2801A. The diagnostic bit clocked back from the TPIC2801A in the subsequent data transfer indicates a
low output. If a high returns, a current overload is indicated. A quick overall check is done by clocking in a test
control byte and after a sufficient time delay, clock in another control byte. The diagnostic data is exclusive ORed
with the original control byte. If a fault condition exists, a high results from the subsequent exclusive OR.
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TPIC2802
OCTAL INTELLIGENT-POWER SWITCH

WITH SERIAL INPUT
SLDS042 — D4022, APRIL 1992
¢ 8-Bit Serial-In Parallel-Out Driver KV PACKAGE
¢ 1-A Output Current Capability Per Channel (TOP VIEW)
or 8-A Total Current / ST [ e m— \44
¢ Overcurrent Limiting and Out-of-Saturation 14 % Yg
Voltage Protection on Driver Outputs :g Y7
* Contains Eight Open-Collector Saturating 11| RST
" 10 | —/—I——> V¢c
Sink Outputs With Low On-State Voltage s | F——— s9
¢ High-impedance Inputs With Hysteresis Are 1> GND
Compatible With TTL or CMOS Levels 7| B=2=—= 9
* Exceptionally Low On-S = &K
xceptionally Low On-State Supply Current s |E=——> SioE
50 mA L o s— ¥}
¢ Very Low Standby Power g —T—— \\g
20 mW Typical N\ AL v
® Status of Output Drivers May Be Monitored
at Serial Output The tab is electrically connected to GND.
¢ 3-State Serial Output Permits Serial

oo allinme o VAS2ea A AL o2 o

uusuuumg or "IIB'HI‘U UBVIbB
Connections

® 45-V Translent Clamping With Inductive
Switching on Outputs, 20-mJ Rating Per
Driver Output

description

The TPIC2802 octal intelligent-power switch is a monolithic BIDFET integrated circuit designed to sink currents
up to 1 A at 45 V simultaneously at each of eight driver outputs under serial input data control. Furthermore,
use of a Darlington output structure enables an 80% reduction in the on-state supply current compared with
earlier designs. Status of the individual driver outputs is available in serial data format. The driver outputs have
overcurrent limiting and out-of-saturation voltage protection features. Applications include driving solenoids,
relays, dc motors, lamps, and other medium-current or high-voltage loads.

The device contains an 8-bit serial-in, parallel-out shift register that feeds an 8-bit parallel latch, which
independently controls each of the eight Y-output drivers.

Data is entered into the device serially via the serial input (S!) and goes directly into the lowest bit (0) of the shift
register. Using proper timing signals, the input data is passed to the corresponding output latch and output driver.
A logic-high SI bit n turns the corresponding output driver (Yp)off. A logic-low bit at SI turns the corresponding
output driver on. Serial data is transferred into Sl on the high-to-low transition of the serial clock (SCLK) input
in 8-bit bytes with data for the Y7 output (most significant bit) first and data for YO output (least significant bit)
last. Both Sl and SCLK are active when the serial input-output enable (SIOE) input is low and are disabled when
SIOE is high.

Each driver output is monitored by a voltage comparator that compares the Y-output voltage level with an
internal out-of-saturation threshold voltage reference level. The logic state of the comparator output is
dependent upon whether the Y output is greater or smaller than the reference voltage level. While SIOE is held
high, an activated driver output is unlatched and turned off when the output voltage exceeds the
out-of-saturation threshold voltage level except when the internal unlatch enable is low and disabled. The
high-to-low transition of SIOE transfers the logic state of the comparator output to the shift register.

1 BIDFET - Bipolar, double-diffused, N-channel and P-channel MOS transistors on same chip. This is a patented process.

PRODUCTION DATA information ls current as of publication date. Copyright © 1992, Texas Instruments Incorporated
Prodoc onlrn o spcatons pu the e of s e %
testing of all parameters. g ms
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functional block diagram
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1D VWA
st L 3
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SR Bit 1 S { T 3 v
o H o —‘DO'—W 49V
(3] ¢+ C1 n
[ s 1
i sY1) Q:_ vey =
ToDofSR3 ¢ _G—C:l_4 Channels 2-6 Reforence I
From Q of SR6 H - l.'
¢ ® Y7 QutputLatch ® =
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WITH SERIAL INPUT

SLDS042 —- D4022, APRIL 1992

Terminal Functions

PIN
[{e] DESCRIPTION

NAME NO.

GND 8 Ground. Common return for entire chip. The output current from this terminal is potentially as high as 8 A if all outputs
are on. GND is used for both logic and power circuits.

RST 1 | Reset. An asynchronous reset is provided for the shift register and the parallel latches. This terminal is active when
low and has no internal pullup. When active, it causes the power outputs to turn off. A power-on clear can be
implemented using an RC network to VcC.

SCLK 6 | Saerial clock. This terminal clocks the shift register. The serial output (SO) changes state on the rising edge of SCLK
and serial input (Sl) data is accepted on the falling edge.

Si 7 1 Serial Input. A high on this terminal programs a particular output to be off, and a low turns it on.

SIOE 5 ! Serial input-output enable. Data is transferred from the shift registers to the power outputs on the rising edge of this

signal. The falling edge of this signal parallel loads the output voltage sense bits from the power output stages into
the shift register. The output driver SO is enabled when this terminal is low, provided RST is high.

SO 9 (o} Serial output. This terminal is the serial 3-state output from the shift register and is in a high-impedance state when
SIOE is high or RST is low. A high for a data bit on this terminal indicates that the corresponding power output (Yp,)
is high. This means that the output was programmed to be off the last time a byte was input to the device or that
the output faulted and was latched off by the output voltage-sense indicator. A low on this output indicates that the
corresponding power output (Yp) is low (on output stage or open-circuit condition).

vece 10 5-V supply voltage

Yo 4 o Power outputs. These outputs are provided with current limiting and voltage sense for fault indication and protection.
Y1 3 The nominal load current for these outputs is 500 mA, and the current limiting is set to a minimum of 1 A. The
Y2 2 active-low outputs aiso have voltage clamps set at about 45 V for recirculation of inductive load current. internal
Y3 1 90-kQ pulldown resistors are provided at each output. These resistors hold the output low during an open-circuit
Y4 15 condition.

Y5 14

Y6 13

Y7 12

schematic of inputs and outputs

EQUIVALENT OF ALL LOGIC INPUTS EQUIVALENT OF SERIAL EQUIVALENT OF Y OUTPUTS (Yn)
(S1, SCLK, SIOE, RST) OUTPUT (SO)

- — Vce - Vee
Vee —-—-
- Output
[‘} -—— a9V
Input
I — Output T 90 ka

GND
L N s

All resistor and voltage values shown are nominal.

TEXAS {'P
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absolute maximum ratings over operating temperature range (unless otherwise noted)

Supply voltage range, Vog (SEENOtE 1) ..o eiiin i e -03Vto7V
INPUEVORAGE, V| o i e i e e e i e, 7V
Output voltage range, SO .....iu i e -03Vto7V
INPUE CUITBNE, 1] oo e e e e e e -15mA
Peak output sink current at Y, lo repetitive, ty, = 10 ms, duty cycle = 50%,

(seeNotes2and3) ...t internally limited
Continuous output currentat Y, lg (See Note 3) ... i 1A
Peak current through GND terminal: Nonrepetitive ty, =0.2ms ... ... -8A

Repetitive t, = 10 ms, duty cycle =50% .................... -6A
Continuous current through GND terminal ...ttt it it e ianan -45A
Single-pulse avalanche energy rating, Eag (seeNote 4) ...t 20mJ
Avalanche current, Iagimax) (€8 NOte 5) ..........oooiiiiii 1A
Continuous dissipation at (or below) Tp =25°C (see Note 6) .........ccoviiiiiii i ienne. 3.575W
Continuous dissipation at (or below) Tc =75°C (see Note 6) ..........coviniiieiiiniiinninn... 25W
Operating case or virtual-junction temperaturerange .................coociiiiinnL. ~55°C to 150°C
Storage temperature range ... ........oiiiiiiit it i i i it - 65°C to 150°C
Lead temperature 1, 6 mm (1/16 inch) from case for 10seconds .............covviireenino. .. 260°C

NOTES: 1. All voltage values are with respect to network GND.

2. Each Y output is individually current limited with a typical overcurrent limit of about 1.8 A.

3. Multiple Y outputs of this device can conduct rated current simultaneously; however, power dissipation (average) over a short time
interval must fall within the continuous dissipation range and the GND terminal current range.

4. Voo =20V, starting Tj = 25°C, L = 310 mH, Iag = 0.28 A.

5. Voo =10V, starting Tj = 25°C, L = 8 mH, Iag = 1 A (see Figure 6).

6. Foroperation above 25°C free-air temperature, derate linearly at the rate of 28.6 mW/°C. For operation above 75°C case temperature,
derate linearly at the rate of 333 mW/°C. To avoid exceeding the maximum virtual-junction temperature, these ratings must not be
exceeded.

recommended operating conditions

MIN NOM MAX UNIT
Supply voltage, Voo 4.75 5 5.25 \"
High-level input voltage, ViH 0.75 Voo 5.256 Vv
Low-level input voltage, V) -0.3 0.2Vce v
Output voltage, VO (off) 45 \
Continuous output current, I0(on) 1 A
Operating case temperature, Tg -40 25 105 °C

electrical characteristics over recommended operating virtual junction temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
All t , lo=0.5A atall output 50
lcc Supply current outputs on, 9 =05 A atall outputs mA
All outputs off, Tj=25°C 4 10
INSTRUMENTS
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electrical characteristics over recommended operating virtual junction temperature range (unless
otherwise noted) (continued)

driver array outputs (YO to Y7)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VOK  Output clamp voltage lo=05A, ;“Jﬁf; ;{g“g’;’;‘:‘;" off and current 45 49 v
loL=0.175A 1 v
With one output loL=05A 1 18l v
VO(on) On-state output voltage programmed onand ||g =0.75 A 1.2 1.5 Vv
conducting loL=1A, T4 e v
During unlatch disable : ’
VTos  Out-of-saturation threshold voltage x&;‘;ﬁm programmed on and an overcurrent fault 1.6 1.8 21 v
lo(off)  Off-state output current VO =24 V with output programmed off 600 pA
10(cl) Output current limit Vo = 3 V with output programmed on 1 1.8 A
Internal output pulldown resistor 40 90 kQ
shift register (Inputs SI, SCLK, SCLK, and RST)
PARAMETER TEST CONDITIONS MIN MAX UNIT
V1,  Positive-going threshold voltage 0.75Vce \"
V1~  Negative-going threshold voltage 0.1Vce v
Vhys  Hysteresis voltage (VT — V1) 0.85 25 \'
Iy Input current Vi=0toVce 10 HA
Ci Input capacitance Vi=0toVce 20 pF
shift register (output SO)
PARAMETER TEST CONDITIONS MIN TYpt  MAX| UNIT
VoL Low-level output voltage lo=16mA 0.2 0.4 \
Von  High-level output voltage lo=-08mA Vece-1.3 \
o) Output current Vo =0to Vge, SIOE input high £20| pA
Co Output capacitance Vo =0toVcge, SIOE input high 20| pF

1 Al typical values are at Vog = 5 V, T = 25°C.

timing requirements over recommended ranges of supply voltage and operating case temperature

(see Figurs 1)

MIN MAX | UNIT
felock Clock frequency, SCLK 0 1] MHz
tw(SCLKH) Pulse duration, SCLK high See Note 7 410 ns
tw(SCLKL)  Pulse duration, SCLK low 410 ns
tw(RST) Pulse duration, RST low 1200 ns
[ Setup time, SIOE} before SCLK? 1 us
tsu2 Setup time, SCLK| before SIOE t 1 us
tsu3 Setup time, Si high before SCLK| 150 ns
thi Hold time, S low after SCLK} 150 ns
t Rise time, SCLK, SI, SIOE 90| ns
tf Fall time, SCLK, S|, SIOE 90| ns

NOTE 7: For cascaded operation, the clock pulse durations (tw(SCLKL) and tw(SCLKH)) must be a minimum of 700 ns (giving a maximum clock

frequency of 632 kHz).

TE:XAs{"P
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thermal characteristics

PARAMETER MIN  MAX | UNIT
Rgyc Thermal resistance, junction-to-case temperature 3| °CwW
RpJa Thermal resistance, junction-to-ambient temperature 35| °CW
switching characteristics over recommended ranges of supply voltage and operating case
temperature
FROM TO
PARAMETER (INPUT) | (OUTPUT) TEST CONDITIONS MIN  MAX | UNIT
ten Enable time SIOEL SO CL=20pF, Rp=1kQ See Figure2 1000 | ns
tgis  Disable time SIOET le} CL=20pF, R_=1kQ, See Figure2 1000| ns
tq1 Delay time, valid data SCLKT SO CL =200 pF, See Figure 3 550 | ns
tdo Delay time, unlatch disable SIOET Yn C_=20pF, R_=5Q, SeeFigure4 75 450 us
tr(so) Rise time SO C| =200 pF, See Figure 3 150 | ns
tso) Falltime SO CL =200 pF, See Figure 3 150 ns
) CL=20pF, RL=28Q, IoL=500mA,
td(on) Delay time, turn on SIOET Yn S:e Figupre 5 L oL 10| ps
. TS CL =20 pF, RL =28Q, |OL =500 mA,
td(of) Delay time, turn off SIOET Yn See Figure 5 10| ps
Valid time, SO output data .
ty remains valid after SCLK high SCLKT le} CL=200pF, See Figure3 0 ns

*
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PARAMETER MEASUREMENT INFORMATION

RST /
10% 10% Vi

tw(RST)

SIOE ViH
10%} | 0% ___ . viL
tg 1"0‘—’3 et l‘———ﬂ— tsu2

4 [&—> tw(SCLKH)| | \ - ViH

SCLK

10% viL

tw(SCLKL) _’( K— Y

ﬂ‘”“h

\\\ 90% 90! NN\ N
Sl Don t Care \ 10é/l‘,alld 0% Don't Care Valid Don’t Care

Figure 1. Input Timing Waveforms

10ns —» |le— —» le— 10ns
[

5V 25V
o ’ SIOE
RL=1kQ nput
Vee
TPIC2802 9
Under SO ¢— Output
| 5 Test o tSC:
nput—| SIOE - uipu
GND L CL=20pF Waveform 1
(see Note A) (see Note B)
8
SO
= Output
Waveform 2
TEST CIRCUIT (see Note B)

FOR ENABLE AND DISABLE TIMES
VOLTAGE WAVEFORMS
NOTES: A. C| includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control when SIOE

is high. Waveform 2 is for an output with internal conditions such that the low-to-high transition of SIOE causes the output to switch
from off to on.

Figure 2. Test Circuit and Voltage Waveforms for Enable and Disable Times
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PARAMETER MEASUREMENT INFORMATION

5V 10ns —> e — le— 10ns
10/ SCLK | % r______ 5V
Input | |
Vee 10% A 50% ov
TPIC2802 9 | t
Under SO Output __J 1
6 Test so ty | :4-| Vou
Input — sCLK GND CL =200 pF Output | 90%
(see Note A) Waveform 1 10%, /|
8 (see Note B) — T —————— VoL
- -LD ﬂ— t(s0)
& tgy
TEST CIRCUIT so ty Icl
Output 90% l ——————————— VOH
Waveform 2 10%
(see Note B) | VoL
-+ & ys0)
VOLTAGE WAVEFORMS

NOTES: C. C includes probe and jig capacitance.

D. Waveform 1 is for an output with internal conditions such that the low-to-high transition of SCLK causes the SO output to switch from
high to low. Waveform 2 is for an output with internal conditions such that the low-to-high transition of SIOE causes the output to switch

from off to on.

Figure 3. Test Circuit and Voltage Waveforms for Delay Times

5V
10 Y SIOE "’““’{ = le—10ns
RL=5Q Input 0% sox N
Vee (see Note A) 10%7 59% 0%, 4000
TPIC2802 | 3 v 5V
Uﬂi:r M Output Y-Output Voltage | | off =
[ —— see Note C) 50% 50%
Input —] SIOE GND C =20 pF { ) | - Von =6V
s (see Note B) |4— tg2 —P,
(see Note D) |
= Y-Output ﬁurrent o ———— locL)=18A
TEST CIRCUIT (see Note C) 50% )
VOLTAGE WAVEFORMS

NOTES: A. Load voltage Vg and load resistance R|_are selected such that on-state voltage at the Y output under test, Vo, is greater than the
maximum out-of-saturation hold voltage, VT0s. Thus VOL = Von > VTOS(max) = 2.1 V.
B. Ci includes probe and jig capacitance. -
C. Output voltage and current waveforms are for an output with internal conditions such that the low-to-high transition of SIOE causes
the output to switch from off to on.
D. tg2 = delay until Y-output current goes off under fault condition.

Figure 4. Test Circuit and Voltage Waveforms for Unlatch Disable Delay
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PARAMETER MEASUREMENT INFORMATION

14V
5V
| I
10 RL=28Q
Vee
5
Input —] SiOE ."L'S::f_’z Y ® Output
Test
1 cL=20pF
“T~ (see Note A)
8| GND

L
TEST CIRCUIT FOR TURN-OFF t(off) AND
TURN-ON t4(on) DELAY TIMES (sea'r?ote B)

NOTES: A. C|_ includes probe and jig capacitance.
B. t4(off) = tPLH, td(on) = tPHL

Y-Output
Waveform 1
(see Note C)

Y-Output
Waveform 2
(see Note C)

10ns —| Ik—

|
td(otn —¢H 14V
I 50%
[ VoL
td(on) “’{"’1
o 14V
g’g 50% VoL

VOLTAGE WAVEFORMS

C. Waveform 1 is for an output with internal conditions such that the low-to-high transition of SIOE causes the output to switch from on
to off. Waveform 2 is for an output with internal conditions such that the low-to-high transition of SIOE causes the output to switch from

off to on.

Figure 5. Test Current and Voltage and Current Waveforms for Turn-Off and Turn-On Delay Times

oV
5V |

10
Vee

TPIC2802
Under Y
5 Test
Input —

L=8mH

Output

SIOE
GND

‘|

(a) TEST CIRCUIT

| - —+ - V(BR)CEX

— |
I‘—‘J,' tav

(b) VOLTAGE AND CURRENT WAVEFORMS

Figure 6. Single-Pulse Avalanche Energy Test Circuit and Waveforms
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TYPICAL CHARACTERISTICS
PEAK AVALANCHE CURRENT PEAK AVALANCHE CURRENT
vs vs
TIME DURATION OF AVALANCHE JUNCTION TEMPERATURE
o o e o e 800 T -
1000 R tay = 0.5 ms
. Tys =25°C
‘-. ~] Il T| 78°C 1] < 700 N
] Js = H £ tay=1ms
E' NN J 600 N \k //
£ I 5 \\
g 100 Tys = 125°C ‘E’ 500 ( \ tay=3ms
(3] N
® o
.§ “:’ 400 — \\/ \ tav =7 ms
b = TN v N
g g e
; 10 x 300 P 7NN
P4 F Tys = Starting Junction a \\ NN
! I Temperature ' 200 ~
g B g \\\
100
0.1 1 10 100 00 20 40 60 80 100 120 140 160 180 200
tay - Time Duration of Avalanche - ms TJs - Starting Junction Temperature - °C
Figure 7 Figure 8
APPLICATION INFORMATION
R L
10 Vcc YO 4 14V:05V
5| ____
SIOE vy1 3
7 2
Si
Microcontroller Y2
With Bus 9 1
SO vy3
6 15
SCLK Y4
my___ 14
RST Y5
s GND Y6 13
hd
= 12
Vee = 5V+5% Y7
R = 30Q:5% TPIC2802
L = 45mH +10%
8 Loads up to 0.5 A Each

Figure 9. Microcontroller Driving Eight Loads Using a TPIC2802 for Load Interface
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PRINCIPLES OF OPERATION

timing data transfer

Figure 10 shows the overall 8-bit data-byte transfer to and from the TPIC2802 interface bus. The logic state of
the eight output drivers, YO through Y7, is latched into the shift register at time tg on the high-to-low transition
of SIOE. Therefore, the SO output data (DYO, DY1 . . . ) represent the conditions at the Y-driver outputs at time
to. The data at the SO output is updated on the low-to-high transition of SCLK.

Input data present at the Sl input is clocked into the shift register on the high-to-low transition of SCLK. As shown
in Figure 10 on the Slinput, input data DI7 is clocked at time ty, DI6 is clocked attime tp, etc. Eight SCLK pulses
are used to serially load the eight bits of new data into the device. After all the new data is serially loaded, the
low-to-high transition of SIOE parallel loads the new data to the eight driver output latches, which in turn directly
control the eight Y-driver outputs.

An unlimited amount of data can be shifted through the shift register (into the Sl and out the SO), and this allows
other devices to be cascaded in a daisy chain with the TPIC2802. Once the last data bit has been shifted into
the TPIC2802, the SIOE input is pulled high. The clock (SCLK) input is low at both transitions of the SIOE input
to avoid any false chc}_kn}n:g_of the shift register. The SCLK mput is gated by the SIOE input, so the SCLK input
is ignored whenever SiOE is high. At the rising edge of SIOE, the shift register data is iatched into the paraiiei
latch and the output stages are actuated by the new data. An internal 100-us delay timer is also started on this
rising edge. During the time delay, the outputs are protected only by the analog current-limiting circuits, since
the resetting of the parallel latches by fault conditions are inhibited during this time period. This allows the device
to overcome any high switching currents that can flow during turn-on. Once the delay ends, the output voltages
are sensed by the comparators and any output voltages higher than nominally 1.8 V are latched off.

Time to T tl tT t2) t37 t3l T Wl T 5l T tel t77 t7L teT tgl to7
I I I | |

1[_

| | | [ | | | | | |
| T B b o I | [ I
SIOE | O B [ || [ I [ I |
4 et +—t +—t +—t —t ————L
| S O
SCLK l CP1 CP2 CP3 CP4 CP5 CP6 CP7 CP8 } l L
i i P
N H
DI7 Dlé DIS Di4 DI3 DI2 DIt DI
:®< >< D ED €D ED &) L

1 |
| _ 1 —_H
o—\_/< DY7X DvsX DYX DY4XJE>< DY2X DY1X Dvo>———— HI-Z
L

I 1 I 1 | | | 1 1 | | |

1 f 1 1 L 1 L L ! L 1 i I A H

YO0 Prior (old) X DIO (new)
v M T T T T T T T L} T T T T 1 L
S T S e

Y1 Prior (old) X DIt (new)
I t
| L | ] [ S L | | ! | — S H

Y7 Prior (old) x DI7 (new)
v L

I
e e L e e e !

Figure 10. Data-Byte Transfer Timing
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fault-conditions check

Open-circuit conditions on any output can be monitored or checked by programming that output off. After a short
delay (microseconds), another control byte can be clocked into the device. If the diagnostic bit for that output
comes back low, it indicates that the output is low and open circuited. A current overload condition can be
detected by programming an output on. After waiting an appropriate length of time, another byte is clocked into
the TPIC2802. The diagnostic bit clocked back from the TPIC2802 in the subsequent data transfer indicates
a low output. If a high returns, a current overload is indicated. A quick overall check can be done by clocking
in a test control byte and after a sufficient time delay, clock in another control byte. The diagnostic data is
exclusive ORed with the original control byte. If a fault condition exists, a high results from the subsequent
exclusive OR.

2-98
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DUAL POWER DMOS ARRAY

SLDS051 - D4048, SEPTEMBER 1992

® Two 7.5-A Independent Output Channels, KV PACKAGE
Continuous Current Per Channel (TOP VIEW)
® Low rpg(on) - - - 0.09 Q Typical
SOURCE2
® Output Voltage ... 60V <7s I::D DRAIN2E
° 5T T—> GATE2
Pulsed Current. .. 15 A Per Channel V| e — )
® Avalanche Energy ... 120 mJ 3|F—T—T—— DRAIN1
2|F——— SOURCE!
description T T > GATE1

The TPIC5201 is a power monolithic DMOS array
that consists of dual independent N-channel
enhancement-mode DMOS transistors.

schematic
GATE2
DRAIN1 ‘ DRAIN2 To ensure correct device operation, the source and the drain of the
i3 5 |6 same transistor cannot simultaneously be taken below GND.
L The tab is electrically connected to GND.
1
GATE1 —,
2 l 4 7
GND
SOURCE1 SOURCE2

absolute maximum ratings over operating case temperature range (unless otherwise noted)

Drain-source voltage, VDS .« . v tvtrtinint ittt i 60V
SOUICE-GND VORAGE ... .vv ittt ittt ittt it it i i i e i e 60V
Drain-GND VORAGE . ... ...ttt ettt ettt i it s .. 60V
Gate-SOUrCE VORAGE, VG « -« v v venrrtenttt ittt ittt +20V
Continuous source-drain diode CUMTeNt . ...... ...ttt ittt i ae s 75A
Pulsed drain current, each output, all outputs on, Ip (seeNote 1) ...t 15A
Continuous drain current, each output, alloutputs on ...ttt 75A
Single-pulse avalanche energy, Eag (see Figure4) ...........cooiiiiiiiiiiiiiiiiiiiiiiinn.n, 120 mJ
Continuous power dissipation at (or below) Ta =25°C (seeNote 2) ...............coviiviiinnnn. 2W
Continuous power dissipation at (or below) T¢ = 75°C, all outputs on (see Note2) ............... 31W
Operating virtual junction temperature range, Ty .........covviiiiiiiiieniin., -40°C to 150°C
Operating case temperature range, TG+« ..vuvevninrnin i iiinininiiiienaeennn.s -40°C to 125°C
Storage temperature range . .........coeeinittiitiitt it i s —-40°C to 125°C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds .............cccvvviivivnenne.. 260°C

NOTES: 1. Pulse duration = 10 ms, duty cycle = 6%
2. For operation above 25°C free-air temperature, derate linearly at the rate of 16 mW/°C. For operation above 75°C case temperature,
and with all outputs conducting, derate linearly at the rate of 0.42 W/°C. To avoid exceeding the design maximum virtual junction
temperature, these ratings should not be exceeded.

Copyright © 1992, Texas Instruments Incorporated

PAODUCTION DATA nformatn ls curert a8 of pubcaon dah

Products conlon o specicaons per e e ofTe12 ngruments b

g ot o e on procsasing scsmmartylnck TEXAS
INSTRUMENTS

POST OFFICE BOX 666303 ® DALLAS, TEXAS 76265 2-99



TPIC5201

DUAL

POWER DMOS ARRAY

SLDS051 — D4046, SEPTEMBER 1992

electrical characteristics, Tg = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
V(BR)DS Drain-source breakdown voltage | Ip = 1 pA, Vgs =0 60 \
VTGS Gate-source threshold voltage Ip=1mA, Vps =Vas 12 175 24 \
VDs(on)  Drain-source on-state voltage Ip=75A, VGgs =15V, See Notes3and 4 068 0.94 \
v Zero-gate-voltage drai t |vps=48V, Vps=0 Tc=25C 907 oA
ero-gate-voltage drain curren = : =
DSs g g DS Ds Tc=125°C 13 70
Forward gate current, drain short _ _
lassF circuited to source Vas=20V, Vps=0 10 1001 nA
Reverse gate current, drain short _ _
IGSSR  ircuited to source Ves=-20V, Vps=0 10 100f nA
. Static drain-source on-state Vgs=15V, Ip=75A, Tc=25C 0.09 0.125 a
DS(en)  resistance See Notes 3 and 4 and Figures5and 6 | T = 125°C 0.15 0.21
dfs Forward transconductance Vps=15V, Ip=5A, See Notes 3 and 4 25 4.7 S
. Short-circuit input capacitance,
Ciss common source 490
Short-circuit output capacitance, N _ _
Coss common source Vps=25V, V@s=0, f = 300 kHz 285 pF
c Short-circuit reverse transfer %0
rss capacitance, common source
NOTES: 3. Technique should limit Tj — T¢ to 10°C maximum.
4. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts.
source-drain diode characteristics, T¢ = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
Vgp  Forward on voltage IS=75A, VGs =0, 0.8 1.3 \
trr Reverse-recovery time di/dt = 100 Alus, Vpg =48V, 200 ns
QRrR Total source-drain diode charge See Figure 1 1.5 uC
resistive-load switching characteristics, T¢c = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX]| UNIT
td(on)  Turn-on delay time 12
tr Rise time VDD=25V, RL=67R,  tgn=10ns, 43 ns
tdof)  Turn-off delay time tdis=10ns,  See Figure 2 100
tf Fall time 5
Qg Total gate charge 13.6 18
y Vpp =48V, Ip=25A, Vags = 15,
Qgs Gate-source charge See Figure 3 8.3 1 nC
Qqd Gate-drain charge 5.3 7
Lp Internal drain inductance 7 H
n
Ls Internal source inductance 7
thermal resistance
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
RpgJA  Junction-to-ambient thermal resistance All outputs with equal power 625 °CW
All outputs with equal power 24| °C
ReJc Junction-to-case thermal resistance ik w. .equ. Bo did
One output dissipating power 33| °CW
TEXAS ‘b
INSTRUMENTS
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TPIC5201
DUAL POWER DMOS ARRAY

SLDS051 — D4046, SEPTEMBER 1992

PARAMETER MEASUREMENT INFORMATION

& di/dt = 100 A/us ‘ QRR = Shaded Area

e — . —— e e — e

25% of Ipm

NOTE A: Irm = maximum recovery current

Figure 1. Reverse-Recovery-Current Waveforms of Source-Drain Diode

25V
ton —blle— —» [ tgis
RL 90%| |

Vbs Vas

Pulse Generator
Vas
DUT
Rgen| s0Q tdon)—H  M—
50 Q Vps
Py —— -I -
VOLTAGE WAVEFORMS
TEST CIRCUIT

Figure 2. Resistive Switching
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DUAL POWER DMOS ARRAY

SLDS051 - D4046, SEPTEMBER 1992

PARAMETER MEASUREMENT INFORMATION

Current
Regulator ——— g ——P
Same Type |
12V "= 0.2 \F=< 50 k) >-——, espuvT | 4 /[
Battery 1L iov |
T T~ 0.3 uF :‘—— di ——.1 |
Vpp=48V — vas |
‘ ! |
0 in T Ig=1mA _J Gate Voltage
Time
Ig Current- — Ip Current- Que = Qn - Q
Sampling Resistor  Sampling Reslstor gs =Yg —Ugd
TEST CIRCUIT WAVEFORM
Figure 3. Gate Charge Test Circuit and Waveform
- 5V | e tav
—4——— 15V
2.5mH +
|
v vaGs | 0
DS
b ¢ ' —l—— 1
Pulse Generator Vas o | | (see Note B)
50Q puT 0
R
gen
——V =60 VMIN
s0a vos_| (BR)DSX
————— 0
TEST CIRCUIT ) VOLTAGE AND CURRENT WAVEFORMS

NOTES:A. The pulse generator has the following characteristics: t, < 10 ns,

tf<10ns,Zo=50Q

B. Input pulse duration (ty) is increased until peak current Ipg = 7.5 A.

'as * VBR)DSX *

tay
= 120 mJ min.

Energy test level is defined as E AS = P

Figure 4. Single-Pulse Avalanche Energy Test Circuit and Waveforms
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TYPICAL CHARACTERISTICS
STATIC DRAIN-SOURCE ON-STATE RESISTANCE STATIC DRAIN-SOURCE ON-STATE RESISTANCE
vs vs
CASE TEMPERATURE DRAIN CURRENT
0.3 T i T - —
Ip=75A — Tc=25°C
025 Ves =56V
®
£ a Vgs=5V g a Vag =10V \
'§ y 02 -2 ! N\
H ¢ /!/ R Vag =15V )
a
o g 4/ Vgs =10V / 3 g
H g 015 — Gs § 8 0.1
[ [
vI) - —] / [
g«% 0.1 — //I 'g‘g Vas =20V ]
<> £ s |1 -3
hg © =1 N-Vgs =158V _g ©
0.05 — sz =20V
0 0.01
-850 -25 0 25 50 75 100 125 [} 3 [} 9 12 15
Tc — Case Temperature - °C ip ~ Drain Current- A
Figure 5 Figure 6
DRAIN CURRENT
DISTRIBUTION OF vs
FORWARD TRANSCONDUCTANCE DRAIN-TO-SOURCE VOLTAGE
25 T 15 ' T T T
Tc=25C \I:[ Vgs =5V Tc=25°C
:?=7.5A Vgs=10V v [ v
=15V =45
2 = 12 o
< |
': € vVgs =4V
2 15 g 9 ]
[ 3
S o |
- : Vi as5v
2 1w ns 8 il
: :
4 Vgs=3V
5 3
o - -
4.6 4.65 4.7 4.75 4.8 [} 5 10 15 20 25 30 35 40 45 50
Gig — Forward Transconductance - S Vips - Draln-to-Souics Voltags -V
Figure 7 Figure 8
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DUAL POWER DMOS ARRAY

SLDS051 — D4046, SEPTEMBER 1992

TYPICAL CHARACTERISTICS
GATE-SOURCE THRESHOLD VOLTAGE SOURCE-DRAIN DIODE CURRENT
vs vs
CASE TEMPERATURE SOURCE-DRAIN VOLTAGE
100
2 T
> N Ip=1mA
a 1.8 \ <|
g 16 ;
2 14 S~ 3 10
8 g Z
1.2 o va/a
g e [Illll
2 1 s L 1o =125°C A
g £ -t 7]
,§ 0.8 § . / I Tc =-40°C
& os 8 F—+
| | 1 f(L
g 04 7] Tc=25°C
= 02
0 0.1
-50 -25 0 25 50 75 100 125 0 0.5 1 1.5 2
Tc - Case Temperature — °C Vgp - Source-Drain Voltage - V
Figure 9 Figure 10
GATE-SOURCE VOLTAGE REVERSE-RECOVERY TIME
vs vs
GATE CHARGE REVERSE di/dt
16 T T 300 T
!rD =25 z Tc=25°C
14+ CcC= 25°
> /. %‘ 250 |—1}
T /4 K
@ A £
g VDs =20V/ / "E'. 200
S 10 4 ) \
[ >
g / 8
é 8 /A// 2 150 ~—]
&
§ o 79, : ——
>
1 é/// Vps =30V 2 100
8 / [ | )
> 2. A K 1 &
Vps =48V -
50
2
0 0
0 15 3 45 6 75 9 105 12 135 15 (] 100 200 300 400 500
Q - Gate Charge — nC Reverse di/dt — A/us
Figure 11 Figure 12
TEXAS {?
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TPIC5201
DUAL POWER DMOS ARRAY

SLDS051 — D4046, SEPTEMBER 1992

TYPICAL CHARACTERISTICS
v I RL= ;.5 Q 18
Vpg =375V Ig = 100 pA /_-
14

35 Tc =25°C

| - )
(/IR

/

/ VDs =376V

\\ ™ Vpg =28V

18 f 6
‘ \ 7 L Vpg =125V

4

R\

N [ o J AN

0 T Y --
0 50 100 150 200 250 300 350 400 450 500

Vps — Drain-Source Voltage - V
8
«@

Vgg — Gate-Source Voltage - V

10

t-Time -us

Figure 13. Resistlve Switching Waveforms

THERMAL INFORMATION
MAXIMUM DRAIN CURRENT MAXIMUM PEAK AVALANCHE CURRENT
vs vs
DRAIN-SOURCE VOLTAGE TIME DURATION OF AVALANCHE
T 1 » . ' 8 ) —— - 1w
——— =+ <
111 Tc=25°C § |
<l rgs(on) Limit 15A E
| 3
(3]
E \l.r *—\ 1ms 2
o g
£ s
I = s
€ — x 10 P
E 75A E HH
H DC : Te =25°C
F D, H 4 <
\ HHH 5 Tc =125°C u...
o ] ™
3 -
1
10 100 0.01 0.1 1 10
Vps - Drain-Source Voltage ~ V tay — Time Duration of Avalanche — ms
Figure 14 Figure 15
INSTRUMENTS
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DUAL POWER DMOS ARRAY
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THERMAL INFORMATION

NORMALIZED TRANSIENT THERMAL IMPEDANCE

vs
SQUARE-WAVE PULSE DURATION
1 o=

osf-d=1_ - H o

0.6 — = Tc=25°C I

04— 05
g ] L~ .
s 0.2 T ”
g 02~ - ] o
E 0.1 —-“'//V“/v“/
g 04 3 —’—l‘ e j”!
£ oo — Z

- 4
2 008 005
s =il
0.04 n
E ﬁoz '/ Single Pulse l“ tc"‘ ]|
€ o002
0.01 0
0.01 |1 BRI
0.01 0.1 1 10 100 1000 10000

tw — Pulse Duration - ms
NOTES: Zgyc(t) = r(t) Rgyc
tw = pulse duration
tc = period
d = duty cycle = ty/tc
Figure 16

*»
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TPIC6259
POWER LOGIC 8-BIT ADDRESSABLE LATCH

SLIS009 — D4010, APRIL 1992 — REVISED FEBRUARY 1993

® Lowr ...13Q ical DW OR N PACKAGE
DS(on) Typ ToP Vet

¢ Avalanche Energy ...75 mJ

® Eight Power DMOS Transistor Outputs of PGND (] 1 ] PGND
250-mA Continuous Current Vgg 2 % g'-R
3

® 1.5-APulsed Current Per Output oraiNo [l « ] DRAIN?
® Output Clamp Voltage at 45 V DRAIN1 {J 5 ] DRAING

DRAIN2[] 6 ] DRAINS
® Four Distinct Function Modes DRAIN3[] 7 ] DRAIN4
¢ Low Power Consumption s1ls 1G

LGND([] o ] s2

description PGND[]10  11[JPGND

This power logic 8-bit addressable latch controls
. . ) TABLE

open-drain DMOS transistor outputs and is NPUTS o::::’?:;" EACH
desugnqd for . 'general-purpose  Storage —— ADDRESSED | OTHER | FUNCTION
applications in digital systems. Specific uses CLRG D DRAIN DRAIN
include working registers, serial-holding registers, H L H L Qio | Addressable
and decoders or demultiplexers. This is a multi- H L L H Qjo | Latch
functional device capable of storing single-line H H X Qio Qo Memory
data in eight addressable latches and 3-to-8 L L H C A 8-Line
decoder or demultiplexer with active-low DMOS L L L H H Demuitiplexer
outputs. L H X H H | Clear
Four distinct modes of operation are selectable by
controlling the clear (CLR) and enable (G) inputs LATCH SELECTION TABLE
as enumerated in the function table. In the SELECT INPUTS DRAIN
addressable-latch mode, data at the data-in (D) S2 _S1_So | ADDRESSED

terminal is written into the addressed latch. The
addressed DMOS transistor output inverts the
data input with all unaddressed DMOS-transistor
outputs remaining in their previous states. In the
memory mode, all DMOS-transistor outputs
remain in their previous states and are unaffected
by the data or address inputs. To eliminate the
possibility of entering erroneous data in the latch,
enable G should be held high (inactive) while the
address lines are changing. In the 3-to-8 decoding or demultiplexing mode, the addressed output is inverted
with respect to the D input and all other outputs are high. In the clear mode, all outputs are high and unaffected
by the address and data inputs.

IITIITIXITrrrr
IIrrIIrer
IrIrIrIr
NOO A WON—=O

Separate power and logic level ground pins are provided to facilitate maximum system flexibility. Pins 1, 10, 11,
and 20 are internally connected, and each pin must be externally connected to the power system ground in order
to minimize parasitic inductance. A single-point connection between pin 9, logic ground (LGND) and pins 1, 10,
11, and 20, power ground (PGND) must be externally made in a manner that reduces crosstalk between the
logic and load circuits.

The TPIC6259 is characterized for operation over the operating case temperature range of —40°C to 125°C.

Copyright © 1993, Texas Instruments Incorporated
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TPIC6259

POWER LOGIC 8-BIT ADDRESSABLE LATCH

SLIS009 - D4010, APRIL 1992 — REVISED FEBRUARY 1993

logic symbolt

8M0/7

—+ 9,00
—+ 10,0R
—+ 9,10
—+ 10,1R
-1 920
—+ 10,2R
-t 9,30
-+ 10,3R
-1 9,4D
—+ 10,4R
—+t 9,50
- 10,5R
- 9,6D

|

14

15

16

-

- 10,6R
- 9,7D

-+ 10,7R

17

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

DRAINO

DRAIN1

DRAIN2

DRAIN3

DRAIN4

DRAIN5

DRAING

DRAIN7
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TPIC6259
POWER LOGIC 8-BIT ADDRESSABLE LATCH

SLIS009 ~ D4010, APRIL 1992 ~ REVISED FEBRUARY 1993

logic diagram (positive logic)

e
N ;_LDJ: o
=i
Filo s =HAICI
o =2l
:} ‘:>C‘ {_E:R "_I—%’—momms
N
i
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TPIC6259
POWER LOGIC 8-BIT ADDRESSABLE LATCH

SLIS009 - D4010, APRIL 1992 — REVISED FEBRUARY 1993

schematic of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL DRAIN OUTPUTS
Vee $- ——
I ;_J' r——?-——?* — DRAIN
L
45V

Input -

25V -

12V 12V

LGND —= LGND ——— —— PGND

absolute maximum ratings over the recommended operating case temperature range (unless

otherwise noted)t

Logic supply voltage, Vo (See NOte 1) .o e

Logic input voltage range, V| ..ot e -03Vto7V
Power DMOS drain-to-source voltage, Vpg (see Note 2) ..........oviiiiiiiiiiiii e, 45V

Continuous source-drain diode anode CUITENt ... .ttt ti ittt et it i eiieeeannens
Pulsed source-drain diode anode CUMENt . ... ...ttt ittt iii it iiieeenneennneanns

Pulsed drain current, each output, all outputs on, Ipn, Ta =25°C (see Note 3) .................. 750 mA
Continuous drain current, each output, all outputs on, Ipy, TA=25°C ................o.oooaal.. 250 mA
Peak drain current single output, Ipm, TA=25°C (seeNote 3) ...t

Single-pulse avalanche energy, Eag (see Note 4) ... ..o 75 mJd
Avalanche current, [ag (SEe NOte 4) ... . i

Continuous total dissipation ...........coiiiiiii i See Dissipating Rating Table
Operating virtual junction temperature range, Ty . ... .coivieiii i —40°C to 150°C
Storage temperature range . ..........c.vuinitntite e e -65°C to 150°C
Lead temperature 1.6 mm (1/16 inch) from case for 10seconds ..................ccovinin.... 260°C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. All voltage values are with respect to LGND and PGND.
2. Each power DMOS source is internally connected to PGND.
3. Pulse duration < 100 ps, duty cycle < 2%
4. DRAIN supply voltage = 15 V, starting junction temperature, (Tg) = 25°C, L = 100 mH, Iag = 1 A (see Figure 4).

DISSIPATION RATING TABLE

PACKAGE Ta <25°C DERATING FACTOR Ta = 125°C
POWER RATING ABOVE Tp = 25°C POWER RATING
DW 1125 mW 9.0 mW/°C 225 mW
N 1150 mW 9.2 mW/°C 230 mW
INSTRUMENTS
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TPIC6259
POWER LOGIC 8-BIT ADDRESSABLE LATCH

SLIS009 -~ D4010, APRIL 1992 - REVISED FEBRUARY 1983

recommended operating conditions over recommended operating temperature range (unless

otherwise noted)

MIN MAX UNIT
Logic supply voltage, Voo 45 55 Vv
High-level input voltage, V|4 0.85 Voo \
Low-level input voltage, V) 0.15Vce \
Pulsed drain output current, T = 25°C, Vo = 5 V (see Notes 3 and 5) -1.8 1.5 A
Setup time, D high before GT, tsu (see Figure 2) 10 ns
Hold time, D high after GT, ty, (see Figure 2) 5 ns
Pulse duration, ty (see Figure 2) 15 ns
Operating case temperature, Tg -40 125 °C
electrical characteristics, Vgg = 5 V, Tg = 25°C (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
V(BR)DSX Drain-source breakdown voltage Ip=1mA 45 v
Vsp Source-drain diode forward voltage | IF =250 mA, See Note 3 0.85 1 Y
IH High-level input current Vcc=55V, Vi=Vce 1 pA
i Low-level input current Vec =55V, V=0 -1 pA
Icc Logic supply current lo=0, All inputs low 15 100 WA
IN Nominal current gges&?&)e ; gssvarlm';; 'o. Tc = 85°C, 250 mA
IDSX Oft-state drain current Vps =40V 0.05 ! pA
Vpg =40V, Tc=125°C 0.15 5
Ip =250 mA, Veec=45V 1.3 2
Static drain-source on-state Ip=250mA,  Tc=125°C, | See Notes 5 and 6
DS(on)  resistance VoC=4.5V and Figures 8 and 9 2 321 @
Ip =500 mA, Vcc=45V 13
switching characteristics, Vgc =5V, T¢ = 25°C
PARAMETER TEST CONDITIONS MmN TYP WMAX | UNIT
tpLH Propagation delay time, low-to-high-level output from D 625 ns
tpHL Propagation delay time, high-to-low-level output from D | C = 30 pF, 1D =250 mA, 140 ns
tr Rise time, drain output See Figures 1, 2, and 10 650 ns
t Fall time, drain output 400 ns
ta Reverse-recovery-current rise time IF = 250 mA, di/dt = 20 A/us, 100
tr Reverse-recovery time See Notes 5 and 6 and Figure 3 300 ns
NOTES: 3. Pulse duration < 100 ps, duty cycle < 2%

5.
6.
7.

Technique should limit Tj — TG to 10°C maximum.

drop of 0.5 V at TG = 85°C.

thermal resistance

These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts.
Nominal currentis defined for a consistent comparison between devices from different sources. Itis the current that produces a voltage

PARAMETER

TEST CONDITIONS

MIN

MAX

UNIT

DW package

RgJa  Thermal resistance junction-to-ambient

N package

All 8 outputs with equal power

111

108

°C/W

TEXAS *‘?
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TPIC6259
POWER LOGIC 8-BIT ADDRESSABLE LATCH

SLIS009 - D4010, APRIL 1992 — REVISED FEBRUARY 1993

PARAMETER MEASUREMENT INFORMATION

————————— 5V
CLR I |
ov

5V
5lv 23V so
2 I
—————————————————— ov
F———=—n 3
—1so Vec ' — sV
l—i S1 § RL=ss@ O —I | | oV
word |
Generator | 45 iz put a7 L— Output 5V
(see Note A) |——; G 14-17 J
|l 191 &R  DRAIN — ov
18 —L_ € =30pF 5V
D = L p | I
_____l LGND PGND “T> (seeNoteB) G
l 9 1,10, L | —— oV
= = 11,20 5V
° LI U
TESTCRCUT el ov
22V
DRAINS L' I
-] 0.5V
22V
DRAIN3
__ osvV
VOLTAGE WAVEFORMS
Figure 1. Typical Operation Mode
———————————————————————— 5V
5V G —\ ov
1 24V sV
2 19 D ! 50% 50%
_____ Vec  CLR T +——— ov
{- Word .i 18 b l > @ tey - ¢ tPHL
] —
| Generator o P, | T 50% 90% X 24V
1 (see Noie A) wvuiput | |
————— DUT § 95 Q 10% | | 10% 05V
{- o Word | 13| 4-7, JL—- Output et _’! b
enerator G 14-17 SWITCHING TIMES
| (see Note A) Jl DRAIN
tm———— LGND PGND | ¢ ——— 5V
— Cp =30pF
9 1,10, (see Note B) 50%
11,20 1 | oV
- = ) tsy —ie—>
TEST CIRCUIT ' —sl t
——————— 5V
D 50%
| ov

h—tw——hl

INPUT SETUP AND HOLD WAVEFORMS
Figure 2. Test Circuit, Switching Times, and Voltage Waveforms

NOTES: A. The word generator has the following characteristics: t; s 10 ns, tf < 10 ns, t,, = 300 ns, pulsed repetition rate (PRR) = 5 kHz,
Zp =50 Q.
B. Cy includes probe and jig capacitance

TEXAS *’f
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TPIC6259
POWER LOGIC 8-BIT ADDRESSABLE LATCH

SUS009 — D4010, APRIL 1992 — REVISED FEBRUARY 1993

PARAMETER MEASUREMENT INFORMATION

1 TPK
orainl |
Circuit _T_ 2500 uF 0.25 A
Under 250V
Test I I R e di/dt = 20 A/us /
Ir L=1mH a3V— //
(see Note a)? A ° l {'\\Zr\vr\
N B A AT
| | | RM
— e | Y/
" 1l 3 Driver : ' | / |
' | l | RMt——————
o .
e ty-»l |
Vea %0a l a |
(see Note A) | r |
- L
TEST CIRCUIT = CURRENT WAVEFORM

NOTES: A. The Vg amplitude and Rg are adjusted for di/dt = 20 A/us. A VGG double-pulse train is used to set I = 0.25 A, where t{ = 10 ps,
to =7us, and t3 = 3 us.
B. The DRAIN terminal under test is connected to the TP K test point. All other terminals are connected together and connected to the
TP Atest point.

Figure 3. Reverse-Recovery-Current Test Circuit and Waveforms of Source-Drain Diode

sv 15V
L 2 IH——— tw ——»:‘_i_ tov
r 12 s2 Vee ot Input — | —— =5V
= Word 3 :; ot Ipi _| See Note B .TJF__M_S_: 10 X
| e 2 O L I N
| +1° DRAIN| Vbs —/ | +——
!_____.J CLR ! ' _VBR)DSX =45V
LGND PGND Vbs : MIN
1911.10,11.20 :
TEST CIRCUIT VOLTAGE AND CURRENT WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: t; = 10 ns, tf< 10 ns, Zo = 50 Q.
B. Input pulse duration, ty, is increased until peak current Ias = 1 A,
Energy test level is defined as EAS = IAS x V(BR)DSX x tav/2 = 75 mJ.

Figure 4. Single-Pulse Avalanche Energy Test Circuit and Waveforms
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TPIC6259

POWER LOGIC 8-BIT ADDRESSABLE LATCH

SLIS008 - D4010, APRIL 1992 - REVISED FEBRUARY 1993

PEAK AVALANCHE CURRENT

TIME DURATION OF AVALANCHE

vs

TYPICAL CHARACTERISTICS

MAXIMUM CONTINUOUS
DRAIN CURRENT OF EACH OUTPUT
vs
NUMBER OF OUTPUTS CONDUCTING
SIMULTANEOUSLY

10  w—

800 T T

1T T

[~ Tys =25°C

Vec=5V

700

b3
=3
—

g
A

N Tp = 25°C

[~
1=
o

0.4

of Each Output —mA
-
o
o

N
\ [ ——

N — Ta = 100°C
N

200

Ias — Peak Avalanche Current - A

0.2

Ta = 125°C

| p —Maximum Continuous Drain Current

100

0.1

0.1 0.2 0.4 1

Figure 5

Ip —Peak Drain Current —-A

2
tay - Time Duration of Avalanche - ms

1.5

0.5

0

4

0
10 0 1 2 3 4 5 6 7 8
N — Number of Outputs Conducting Simultaneously

Figure 6

MAXIMUM PEAK DRAIN CURRENT

OF EACH OUTPUT
vs

NUMBER OF OUTPUTS CONDUCTING

SIMULTANEOUSLY

Veg=5V

Ta =25°C

d = tw/tperiod
=1 ms“perlolcl

\ d=5%

§ 50% N\ ¢ =|10%

a
[1]

o

\'-‘
e~

0
N - Number of Outputs Conducting Simultaneously

2 3 4 5 6 7 8

Figure 7
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TPIC6259
POWER LOGIC 8-BIT ADDRESSABLE LATCH

SLIS009 - D4010, APRIL 1992 - REVISED FEBRUARY 1993

TYPICAL CHARACTERISTICS

STATIC DRAIN-SOURCE STATIC DRAIN-SOURCE
ON-STATE RESISTANCE ON-STATE RESISTANCE
Vs Vs
DRAIN CURRENT LOGIC SUPPLY VOLTAGE
(o] 4 (o] 3
é ! é [ 1 I 250 mA
| Vec=5V \ , D =5 m
§ 35 seeNotea i, Tc = 125°C See Note A
g / 3 N
c 3 — \
o
Tc=125°C § e
& / I & o
o o \Tc =25°C
g 2 g 15
E 15 Tc=25°C é \'\
g £ —
§ 1 ﬁ Tg=-40°C
7] Tc=-40°C » 05
' 05 !
s s
[7] 0 [7] 0
2 o025 0.5 0.75 1 1.25 15 & 3 4 5 6 7
Ip - Drain Current - A Vg - Logic Supply Voltage -V
Figure 8 Figure 9
SWITCHING TIME
Vs
FREE-AIR TEMPERATURE
700
tr
]
600 =
-~ tPLH
[ Ip = 250 mA
§ S0 See Note A
g L
5 400l — —
£
5
Z 300
200
tPHL
100
-50 0 50 100 150
TA - Free-Air Temperature - °C
Figure 10
NOTE A: Technique should limit Ty - T¢ to 10°C maximum.
INSTRUMENTS
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TPIC6273
POWER LOGIC OCTAL D-TYPE LATCH

SLISO011 - D4011, APRIL 1992 — REVISED FEBRUARY 1993

occurs at a particular voltage level and is not
directly related to the transition time of the
positive-going pulse. When the clock input (CLK)

1 This symbol is in accordance with ANSI/IEEE Standard 91-1984

and |EC Publication 617-12.

® Low rps(on)- - - 1.3 Q Typical DW OR N PACKAGE
(on) OP VIE
® Avalanche Energy ...75mJ T w3 h
Eight Power DMOS Transistor Outputs of BF: E 120 % \E/’gc
250-mA Continuous Current D2 2 :: 107
1.5-A Pulsed Current Per Output DRAIN1 [] 4 17[] DRAINS
DRAIN2[] 5 16]] DRAIN7
Output Clamp Voltage up to 45 V DRAIN3E 6 15[) DRAING
Low Power Consumption DRAIN4 [} 7 14[] DRAINS
D3] s 13[] D6
description pafls  12flos
GND | 10 11fj CLK
The TPIC6273 is a monolithic, high-voltage, { !
high-current, power logic octal D-type latch with
DMOS transistor outputs designed for use in logic symbolt
systems that require relatively high load power.
The device contains a built-in voltage clamp on the 1
outputs for inductive transient protection. Power CIR ——NR
driver applications include relays, solenoids, and CLK > C1
other medium-current or high-voltage loads. 2 m| 4
. . " D1 1D DRAIN1
The TPIC6273 contains eight positive-edge- 02 3 5 DRAINZ
triggered D-type flip-flops with a direct clear input. 8 6
Each flip-flop features an open-drain power 03 -3 7 DRAINS
DMOS transistor output. D4 > ” DRAIN4
When clear (CLR) is high, information at the D 05 43 15 DHAINS
inputs meeting the setup time requirements is Dé p " DRAING
transferred to the DRAIN outputs on the positive- D7 DRAIN?
going edge of the clock pulse. Clock triggering pg 2 7 bRAINS

is at either the high or low level, the D input signal

has no effect at the output. An asynchronous CLR F‘::i:'gramzts
is provided to turn all eight DMOS-transistor
outputs off INPUTS | ouTPUT
’ CLR CLK D DRAIN

The TPIC6273 is characterized for operation over L X X H
the operating case temperature range of -40°C H T H L
to 125°C. H T L H

H L X Latched

H = high level, L =low level, X = irrelevant

Copyright © 1993, Texas Instruments Incorporated
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TPIC6273
POWER LOGIC OCTAL D-TYPE LATCH

SLISO11 - D4011, APRIL 1992 — REVISED FEBRUARY 1993

logic diagram, total device (positive logic)

DRAIN{

1D

CLK n J|> > C1

DRAIN2

Q
o

LH[HH

—bc1

DRAIN3

Q
P

p3_8 1D

> C1

DRAIN4

D42 1D

> C1

DRAINS

TTTT

p5 12 1D :—:i
¢t
% bRAING
dr —l
‘\-1
pe 13 1D *Mj7
> C1 .
DRAIN?
dr >—|
q
p7 18 1D 37
> C1 .
DRAINS
dr —
pg —12 10 10
GND
—c1
INSTRUMENTS
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TPIC6273
POWER LOGIC OCTAL D-TYPE LATCH

SLIS011 — D4011, APRIL 1992 — REVISED FEBRUARY 1983

schematic of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL DRAIN OUTPUTS
Vee - ——
P—T 4 — DRAIN
a5V
Input - —
25V -
12V
12yv
GND —-— —_——— —=— GND

absolute maximum ratings over recommended operating case temperature range (unless
otherwise noted)t

Logic supply voltage, Voo (see Note 1) ...t 7V
Logicinput voltage range, V| .......oiuiii i i e -0.3Vto7V
Power DMOS drain-to-source voltage, Vpg (seeNote 2) .............cooiiiiiiiiiiiiiiiiiiinn, 45V
Continuous source-drain diode anode current .............cooeiiiiiiiiiii it 1A
Pulsed source-drain diode anode current .............oiiiiiiiiii i e 2A
Pulsed drain current, each output, all outputs on, Ipp, To =25°C (see Note 3) ................... 750 mA
Continuous drain current, each output, all outputs on, Ipp, TA=25°C ...l 250 mA
Peak drain current single output, Ipy Ta =25°C (see Note 3) ..............c.c.ooiiiiiiiiiiinonn.. 2A
Single-pulse avalanche energy, Eag (see Figured) ............coooiiiiiiiiiiiiiiiiiiiiiien, 75mJ
Avalanche current, Iog (SEENOE 4) ... ... i i i i i e e 1A
Continuous total dissipation ............o ittt See Dissipation Rating Table
Operating virtual junction temperaturerange, Ty ..........cviiiiiiiiiiiiiiiiinen —40°C to 150°C
Storage temperature range ............o.eviiuitt ittt e -65°C to 150°C

Lead temperature 1.6 mm (1/16 inch) from case for 10 seconds 260°C

1 Stresses beyond thosae listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. All voltage values are with respect to GND.

2. Each power DMOS source Is internally connected to GND.
3. Pulse duration s 100 us, duty cycle = 2%
4. DRAIN supply voltage = 15 V, starting junction temperature (Tyg) = 25°C, L = 100 mH, Ios = 1 A (see Figure 4).

DISSIPATION RATING TABLE

PACKAGE Ta<25°C DERATING FACTOR Ta =125°C
POWER RATING ABOVE Tp = 25°C POWER RATING
bW 1125 mW 9.0 mW/°C 225 mW
N 1150 mW 9.2 mW/°C 230 mW

TEXAS "il
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-119



TPIC6273
POWER LOGIC OCTAL D-TYPE LATCH

SLISO011 - D4011, APRIL 1992 — REVISED FEBRUARY 1993

recommended operating conditions over recommended operating temperature range (unless
otherwise noted)

MIN MAX UNIT
Logic supply voltage, Vcc 4.5 55 \"
High-level input voltage, V|4 0.85 Vce \
Low-level input voitage, V|| 0.15Vce \
Pulsed drain output current, T = 25°C, Vo = 5 V (see Notes 3 and 5) -1.8 1.5 A
Setup time, tgy, D high before CLK? (see Figure 2) 10 ns
Hold time, tn, D high after CLK? (see Figure 2) 15 ns
Pulse duration, ty, (see Figure 2) 25 ns
Operating case temperature, Tg -40 125 °C
electrical characteristics, Voc =5V, T¢ = 25°C (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
V(BR)DSX Drain-source breakdown voitage Ip=1mA 45 A%
Vsp Source-drain diode forward voltage | If = 250 mA, See Note 3 0.85 1 \
IIH High-level input current Vecc =55V, Vi=Vce 1 A
L Low-level input current Vecc=55V, Vi=0 -1 A
lcc Logic supply current lo=0, All inputs low 15 100| pA
IN Nominal current :;Dﬂg") =05 \'Il”c —gsc |SeeNotes5, 6,and7 250 mA
) Vpg =40V 0.05 1
Ipsx Off-state drain current WA
Vps=40V, Tc=125°C 0.15 5
Ip=250mA, Vcc =45V 1.3 2
0S(on) rSet:itsi(t;a?’.régn-source on-state i/D = 2_50 mA, Tc =125°C, |See Notes 5and 6 2 a2 Q
cc=45V and Figures 8 and 9
Ip =500 mA, VGG =45V 1.3 2
switching characteristics, Voc =5V, T¢ =25°C
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
tpLH Propagation delay time, low-to-high-level output from CLK 625 ns
tpHL Propagation delay time, high-to-low-level output from CLK CL = 30 pF, Ip = 250 mA, 150 ns
tr Rise time, drain output See Figures 1, 2, and 10 675 ns
1 Fall time, drain output 400 ns
ta Reverse-recovery-current rise time IF = 250 mA, di/dt = 20 Alps, 100
trr Reverse-recovery time See Notes 5 and 6 and Figure 3 300 ns

NOTES: 3. Pulse duration s 100 us, duty cycle s 2%

5. Technique should limit Ty — T to 10°C maximum.

6. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts.

7. Nominal current is defined for a consistent comparison between devices from ditferent sources. Itis the currentthat produces a voltage

drop of 0.5V at T = 85°C.

thermal resistance

PARAMETER TEST CONDITIONS MIN  MAX | UNIT
. . . DW package m
RgJA  Thermal resistance, junction-to-ambient All 8 outputs with equal power °Cw
N package 108
TEXAS W
INSTRUMENTS
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TPIC6273
POWER LOGIC OCTAL D-TYPE LATCH

SLIS011 - D4011, APRIL 1992 - REVISED FEBRUARY 1993

PARAMETER MEASUREMENT INFORMATION

5V 24V
| 20 —— 8V
CLK
Vee lp‘ | ov
1 put 3 AL=ss0 —— 5V
CLK 4-7, ¢—— Output p l | I I
Word DRAIN 14-17 ov
Generator D 5V
(see Note A) —L- CL=30pF CLR
e “T (see Note B) CLR _J I__ l _________ oV
GND N 24V
J_ 10 Output l I l I
= ———- 05V
TEST CIRCUIT VOLTAGE WAVEFORMS

Figure 1. Resistive Load Normal Operation

————————— ov
—————— 5V
q
20 1 CLK 50% 50% oy
e B ke oLn o e o
O
| Generator D . : | 24V
| (see Note A) DUT 90% 90%
b o o > oo o of Output | I
10% I\ 10%
[m———— | | 05V
I Gov::r:’tor " CLK DRAIN | » et > &t
| (soe Not 4) oL =30 pF SWITCHING TIMES
————— GND =

T

TEST CIRCUIT tsu

— ty —

INPUT SETUP AND HOLD WAVEFORMS
Figure 2. Test Circuit, Switching Times, and Voltage Waveforms
NOTES: A. The word generator has the following characteristics: t, < 10 ns, tf < 10 ns, ty, = 300 ns, pulsed repetition rate (PRR) = 5 KHz,

Zo0=50Q
B. Ci includes probe and jig capacitance.

TEXAS “9
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TPIC6273
POWER LOGIC OCTAL D-TYPE LATCH

SUIS011 — D4011, APRIL 1992 — REVISED FEBRUARY 1993

PARAMETER MEASUREMENT INFORMATION

i._ o o e e e e
| DRAIN
! Circuit 0.25A
i Under —J
di/dt = 20 A/us
est
{ el IF //
| |
F
{ (see Note B)? 0 /\\Zf\ 7\
- " 25%ofigy |
t2 RM
e e 1
i [
Rg RM
Vaa
(see Note A)
- L
TEST CIRCUIT = CURRENT WAVEFORM

NOTES: A. The VGG amplitude and Rg are adjusted for di/dt = 20 A/us. A VG double-pulse train is used to set If = 0.25 A, where t{ = 10 ps,
to =7 ps,andtz =3 ps.
B. The DRAIN terminal under test is connected to the TP K test point. All other terminals are connected together and connected to the
TP A test point.

Figure 3. Reverse-Recovery-Current Test Circuit and Waveforms of Source-Drain Diode

5V . |
tw —»
| | | tay
= Input - —|L A
npu
1 Vee o11Q P |
CLR —] See Note B oV
1A
———————
1 100 mH
Word —] ek put
Generator |
| (see Note A) D DRAIN Vps )
L | GND _ VsBR)DSX-“V
MIN
1w |
Input = |
I
TEST CIRCUIT VOLTAGE AND CURRENT WAVEFORMS

NOTES: A. The word generator A has the following characteristics: t; < 10 ns, tf< 10 ns, Zo = 50 Q.
B. Input pulse duration, t, is increased until peak current iag = 1 A.
Energy test is defined as Eas = IaS X V(BR)DSX X tav/2 = 75 mJ.

Figure 4. Single-Pulse Avalanche Energy Test Circuit and Waveforms

TEXAS *?
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2-122 POST OFFICE BOX 855303 ® DALLAS, TEXAS 75265



TPIC6273
POWER LOGIC OCTAL D-TYPE LATCH

SLIS011 - D4011, APRIL 1992 - REVISED FEBRUARY 1893

Ias — Peak Avalanche Current —A

TYPICAL CHARACTERISTICS
MAXIMUM CONTINUOUS
DRAIN CURRENT OF EACH OUTPUT
PEAK AVALANCHE CURRENT vs
vs NUMBER OF OUTPUTS CONDUCTING
TIME DURATION OF AVALANCHE SIMULTANEOUSLY
10  — 800 T
[~ Tys =25°C - Vec=5V
§ 700
4 3
S o\
g \
2 2% oo
~ S$3
1 ::3 % 400 N Ta = 25°C
" 8 -§ \\ N
E§ 300
0.4 Es 200 L Ta = 100°C
T~ Pem—
0.2 $ Ta = 125°C
" o 100
0.1 0
0.1 0.2 0.4 1 2 4 10 0 1 2 3 4 5 6 7 8
tay - Time Duration of Avalanche —ms N - Number of Outputs Conducting Simultaneously
Figure 5 Figure 6
MAXIMUM PEAK DRAIN CURRENT
OF EACH OUTPUT
vs
NUMBER OF OUTPUTS CONDUCTING
SIMULTANEOUSLY
2 T T
Vec=5V
Ta = 25°C
d = tw/tperiod
=1 ms/tperiod

1.5

\ d=56%

§ d=50% N d=10%

Ip —Peak Drain Current - A

y Q\‘ N~
\\ ———
N'\\
d =80%
|

0
0 1 2 3 4 5 6 7 8

N — Number of Outputs Conducting Simultaneously
Figure 7
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TPIC6273
POWER LOGIC OCTAL D-TYPE LATCH

SLIS011 - D4011, APRIL 1992 - REVISED FEBRUARY 1993

TYPICAL CHARACTERISTICS
STATIC DRAIN-SOURCE STATIC DRAIN-SOURCE
ON-STATE RESISTANCE ON-STATE RESISTANCE
Vs Vs
DRAIN CURRENT LOGIC SUPPLY VOLTAGE
? 4 T (? 3 T
8 Vee=5V 8 ' Ip = 250 mA
8 35I seeNotea 8 Tc=125°C See Note A
@ 2 25
g e g ~N
3 — c \
g Tc=125 C/ g 2 —
@ 25 e o~ ——]
o
o / g \Tc =e
g 2 g 15
‘E 15 Tc =25°C g . \\
£ g ——
g 1 § Te=-40°C
3 Tc=-40°C 3 05
1 05 I
s s
a0 o 0
8 025 0.5 0.75 1 1.25 1.5 o] 3 4 5 6
Ip ~Drain Current - A Ve - Logic Supply Voltage ~ V
Figure 8 Figure 9
SWITCHING TIME
Vs
FREE-AIR TEMPERATURE
700
tr
/
0~ tPLH
o Ip = 250 mA
§ 500 See Note A
£ 4
'é, 400 |— ——
]
£
2 300
200
. tPHL
100
-50 0 50 100 150

TA — Free-Air Temperature - °C
Figure 10

NOTE A: Technique should limit Ty — T¢ to 10°C maximum.

*
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TPIC6595
POWER LOGIC 8-BIT SHIFT REGISTER

SLIS010 — D4009, APRIL 1992 — REVISED FEBRUARY 1993

from the shift register to additional devices.

Outputs are low-side, open-drain DMOS
transistors with output ratings of 45 V and 250-mA

¢ Low rpg(on) - - - 1.3 Q Typical DW OR N PACKAGE
¢ Avalanche Energy ... 75 mJ (TOP VIEW)
¢ Eight Power DMOS Transistor Outputs of
250-mA Continuous Current PGND H 1 20[] PGND
R Veell 2 1ol1 LGND
1.5-A Pulsed Current Per Output SERIN[] 3 18D sER OUT
¢ Output Clamp Voltage at 45 V DRAINO([] 4 17 g DRAIN7
*® Devices Are Cascadable DRAIN1 ] 5 16[] DRAING
* Low Power Consumption DRAIN2(Je  15[] DRAINS
DRAIN3[] 7 14[] DRAIN4
description SRCLR[] s 13]] SRCK
) L ) Gl]s 12JRCK
The TPIC6595 is a monolithic, high-voltage, high- pGaND (] 10 [] PGND
current power 8-bit shift register designed for use
in systems that require relatively high load power.
The device contains a built-in voltage clamp on the logic symbolt
outputs for inductive transient protection. Power
driver applications include relays, solenoids, and G 2 DENS
other medium-current or high-voltage loads. Rek 12 b o
This device contains an 8-bit serial-in, parallel-out SRCLR BLENNN SRGa
shift register that feeds an 8-bit D-type storage srck 12— L ¢t
register. Data transfers through both the shift and rC 4
storage registers on the rising edge of the SERIN 3 1D > 2 DRAINO
shift-register clock (SRCK) and the register clock 5 DRAINt
(RCK), respectively. The storage register 5 DRAIN2
transfers data to the output buffer when shift- 7 DRAIN3
register clear (SRCLR) is high. When SRCLR is 14
iow, the input shift register is cleared. When output p DRAIN4
enable (G) is held high, all data in the output DRAIN5
buffers is held low and all drain outputs are off. 16 DRAING
When G is held low, data from the storage register >z 17 DRAIN?
is transparent to the output buffers. The serial 18
output (SER OUT) allows for cascading of the data SER OUT

1 This symbol is in accordance with ANSI/IEEE Std 91-1984

and IEC Publication

617-12.

continuous sink current capability. When data in the output buffers is low, the DMOS-transistor outputs are off.
When data is high, the DMOS-transistor outputs have sink current capability.

Separate power and logic level ground pins are provided to facilitate maximum system flexibility. Pins 1,10,11,
and 20 are internally connected, and each pin must be externally connected to the power system ground in order
to minimize parasitic inductance. A single-point connection between pin 19, logic ground (LGND) and pins 1,
10, 11, and 20, power ground (PGND) must be externally made in a manner that reduces crosstalk between

the logic and load circuits.

The TPIC6595 is characterized for operation over the operating case temperature range of ~40°C to 125°C.

PRODUCTION DATA Information Is current as of
Products conform

standard
testing of

lication date.
1o specifications por the terms of Texas Instruments

g does not Include

ol p:r‘:'mo.

Tms‘@
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TPIC6595
POWER LOGIC 8-BIT SHIFT REGISTER

SLIS010 - D4009, APRIL 1992 — REVISED FEBRUARY 1993

logic diagram (positive logic)

G

RCK

SRCLR —

SRCK

SERIN

9

1

2

8

13

»

D D p
= c2 D——_l }
CLR 5
b-
T , OD+5
—d cLR 6
L b
DC1 >D c2 D—‘_‘I |
o cLR 7
L : ___"—Jr——
>DC1 DC2 q»—ﬂ
o cLR 14
[ b D 5
>Dc1 >DC2 ‘—J
o CLR 15
L b
Dc1 >D c2 }_J l
O CLR __16
g o
>Dc1 Dcz D—‘_’ '
o cLR 17
| . ‘ '—-l
", ", Bie
1,10,11,20
O_‘ DC 18 serout

DRAINO

DRAIN1

DRAIN2

DRAIN3

DRAIN4

DRAIN5

DRAIN6
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PGND
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TPIC6595
POWER LOGIC 8-BIT SHIFT REGISTER

SLIS010 - D4009, APRIL 1992 — REVISED FEBRUARY 1993

schematic of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL DRAIN OUTPUTS
Veo 9 —— R
,_J — — DRAIN
45V

Input —_——

25V

12V 12v
LGND - —— —————

LGND . PGND

absolute maximum ratings over recommended operating case temperature range (unless

otherwise noted)t

Logic supply voltage, Vo (see Note 1) ... 7V
Logic input voltage range, V| ........oueiuiitiiiiiii i -03Vto7V
Power DMOS drain-to-source voltage, Vpg (see Note 2) ............. ...l 45V
Continuous source-drain diode anode CUrrent ............ciiuiiiiiiiiiii i 1A
Pulsed source-drain diode anode current ...ttt e 2A
Pulsed drain current, each output, all outputs on, Ipp, Ta =25°C (see Note 3) ................. 750 mA
Continuous drain current, each output, all outputs on, ipn, TA=25°C ........................ 250 mA
Peak drain current single output, Ipm TA =25°C (see Note 3) ..., 2A
Single-pulse avalanche energy, Eag (see Figure4) ..., 75md
Avalanche current, Iag (@@ NOte d) ... ... 1A
Continuous total dissipation ............cc i See Dissipation Rating Table
Operating virtual junction temperaturerange, Ty .......oviiiiiiiiiiiiiiiiinnnnn.. —-40°C to 150°C
Storage temperature range ..............iiii i i e ~65°C to 150°C
Lead temperature 1.6 mm (1/16 inch) from case for 10seconds ...................cvvuunn.. 260°C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. All voltage values are with respect to LGND and PGND.
2. Each power DMOS source is internally connected to PGND.
3. Pulse duration < 100 ps, duty cycle <2 %
4. DRAIN supply voltage = 15 V, starting junction temperature, (T s) = 25°C, L = 100 mH, IAg = 1 A (see Figure 4).

DISSIPATION RATING TABLE

PACKAGE Ta <25°C DERATING FACTOR TA = 125°C
POWER RATING ABOVE Tp = 25°C POWER RATING
DW 1125 mw 9.0 mW/°C 225 mW
N 1150 mW 9.2 mW/°C 230 mW
INSTRUMENTS
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TPIC6595
POWER LOGIC 8-BIT SHIFT REGISTER

SLIS010 - D4009, APRIL 1992 — REVISED FEBRUARY 1993

recommended operating conditions over recommended operating temperature range (unless
otherwise noted)

MIN MAX UNIT
Logic supply voltage, Vcc 45 5.5 \J
High-level input voltage, ViH 0.85Vce \"
Low-level input voltage, Vi 0.15Vce \
Pulsed drain output current, T¢ = 25°C, Vcc =5 V (see Notes 3 and 5) -1.8 1.5 A
Setup time, SER IN high before SRCK1, tg, (see Figure 2) 10 ns
Hold time, SER IN high after SRCK1, t, (see Figure 2) 10 ns
Pulse duration, ty (see Figure 2) 20 ns
Operating case temperature, Tg -40 125 °C
electrical characteristics, Voo =5 V, T = 25°C (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
V(BR)DSX Drain-source breakdown voltage Ip=1mA 45 \
Vsp Source-drain diode forward voltage | Ir =250 mA, See Note 3 0.85 1 \
High-level output voltage, IOH =—20mA, Ve = 4.5V 44 449
VOH \%
SER OUT IoH=-4mA, Voc=45V 41 43
Low-level output voltage, loH=20mA, Vcc=45V 0.002 0.1
VoL \
SER OUT IoH=4mA, Vcc=45V 02 04
IIH High-level input current Vcc =55V, V|=Vcec 1 A
TR Low-level input current Vec =556V, V=0 -1 A
Icc Logic supply current lo=0, All inputs low 15 100 HA
. fSRck=5MHz, Ip=0, Ci =30pF,
|CC(FRQ) Logic supply current frequency See Figures 1, 2, and 6 0.6 5] mA
. VDS(on) =05V,
IN Nominal current IN = D, To =85°C See Notes 5, 6, and 7 250 mA
) Vps =40V 0.05
Ipsx Off-state drain current A
Vpg=40V, Tg=125°C 0.15
Ip=250mA, Vcc=45V 1.3 2
" Static drain-source on-state Ip=250mA, Tgc=125°C, | See Notes 5 and 6 2 32 Q
DS(on) resistance Vecc =45V and Figures 9 and 10 '
Ip=500mA, Vcc=45V 1.3 2
switching characteristics, Vg =5V, Tgc = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
tpLH  Propagation delay time, low-to-high-level output from G 650 ns
tpHL Propagation delay time, high-to-low-level output from G CL = 30 pF, ID = 250 MA, 150 ns
tr Rise time, drain output See Figures 1, 2, and 11 750 ns
t Fall time, drain output 425 ns
ta Reverse-recovery-current rise time IF = 250 mA, di/dt = 20 Alus, 100 ns
ter Reverse-recovery time See Notes 5 and 6 and Figure 3 300
NOTES: 3. Pulse duration s 100 ps, duty cycle < 2%
5. Technique should limit Ty — T¢ to 10°C maximum.
6. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts.
7. Nominalcurrentis defined for a consistent comparison between devices from different sources. Itis the current that produces a voltage
drop of 0.5V at T = 85°C.
Texas W
EXAS
INSTRUMENTS
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TPIC6595
POWER LOGIC 8-BIT SHIFT REGISTER

SLIS010 — D4009, APRIL 1992 — REVISED FEBRUARY 1993

thermal resistance

PARAMETER TEST CONDITIONS MIN  MAX | UNIT
DW pack IR
RgJA  Thermal resistance, junction-to-ambient packeee All 8 outputs with equal power °CW
N package 108
PARAMETER MEASUREMENT INFORMATION
sV v 76543210
2 sRek OAQOQMNQQNQNQNQA-———" sv
[————— v ov
8 {snern VeC 5 i - sV
RL=950Q
13 |srek L :z
Word DuUT Output I_I r_"l ——————
Generator 3 SERM oV
(see Note A) SERIN DRAIN ——
12 RCK CL=30pF RCK J L oV
9l 1\ (see Note B) sV
G 1 SRCLR | [
1 ] tNDPGNOD | T T T T T TT T ov
=== - 24V
19 1,10, 11,20 DRAIN1
I J I oev
TEST CIRCUIT VOLTAGE WAVEFORMS
Figure 1. Resistive Load Operation
_ ——— 5V
G { 50% 50%
5V 24V I | ov
‘ \ (¢ tpLH —» 4 tpHL
! L —- 24v
r ('Y p— 90% 90%
sAorR VCC I ‘ Output | I \ 10%
13 RL=95Q o5V
SRCK | |
Word . DUT 47, 4— Output el by
Generator == SWITCHING TIMES
(see Note A) SERIN DRAIN
12 -
RCK Cy =30 pF ——— 8V
P (see Note B) 50%
G LGND PGND SRCK
L e e e e e R S | QU ov
_]_19 _[_1,10,11,20 |
TEST CIRCUIT

INPUT SETUP AND HOLD WAVEFORMS

Figure 2. Test Circuit, Switching Times, and Voltage Waveforms

NOTES: A. Outputs DRAIN 1, 2, 5, and 6 low (PGND), all other DRAIN outputs are at 24 V. The word generator has the following characteristics:
ty = 10 ns, tf s 10 ns, ty, = 300 ns, pulsed repetition rate (PRR) = 5 kHz, Zo =50 Q.
B. Ci includes probe and jig capacitance.
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POWER LOGIC 8-BIT SHIFT REGISTER
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PARAMETER MEASUREMENT INFORMATION

- o e e e e e oy

TPK
oranl | _
| Clrcuit _T_ 2500 uF 0254
Under 250V -
i I ) . didt=20As
—, 25V — //
IF - N\
(see Note B)? PA I 0 T I \var\
N : | Y A - T
t, | | / |
| | |
Y | — ! "H— t3 Driver l I / ‘
M ===~ [
} } }
Voo ety |
(see Note A) — t"———>:
= CURRENT WAVEFORM

TEST CIRCUIT

NOTES: A. The Vg amplitude and Rg are adjusted for di/dt = 20 A/us. A VG double-pulse train is used to set | = 0.25 A, where ty = 10 ps,
to =7 ps, and t3 = 3 us.
B. The DRAIN terminal under test is connected to the TP K test point. All other terminals are connected together and connected to the
TP Atest point.

Figure 3. Reverse-Recovery-Current Test Circuit and Waveforms of Source-Drain Diode

5V 15V
] —pl
r==E e
8 Vi R 1
—————— SRCLR °C ona Input | 5
{- —13]sRrcK w—] SeeNote B | oV
DUT
| Word i_aSER N 100 mH : | I IAs=1A
| Generator | Ip | | |
see Note A) 12
: ( ) '}——- RCK DRAIN | Vps ‘ l
| %15 LaND PGND _V(BR)DSX =45V
Le— J Vbs ' MIN
19 [1,10,11,20 |
SINGLE-PULSE AVALANCHE ENERGY TEST CIRCUIT VOLTAGE AND CURRENT WAVEFORMS

NOTES: A. The word generator has the following characteristics: t; s 10 ns, tf s 10 ns, Zg = 50 Q.
B. Input pulse duration, ty, is increased until peak current Ipas = 1 A.
Energy test level is defined as Epg = Ias X V(BR)DSX * tav/2 = 75 mJ.

Figure 4. Single-Pulse Avalanche Energy Test Circuit and Waveforms
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SLIS010 - D4009, APRIL 1992 - REVISED FEBRUARY 1893

TYPICAL CHARACTERISTICS
PEAK AVALANCHE CURRENT SUPPLY CURRENT
Vs vs
TIME DURATION OF AVALANCHE FREQUENCY
10  —
t—1 SSTTTIT 1
[~ Tys =25°C Vec=5V I
< 3| Tyg=-40°Cto 125°C
L4 3 ,
g J 25
o 2 E
% 3 2
5 1 \ > /
S i g
< 1.5
3 3' v'
L 04 8 /
@ - Y
= Y
0.2 0.5 /
_——-"‘//
.1 0
0.1 0.2 0.4 1 2 4 10 0.1 1 10 100
tav — Time Duration of Avalanche - ms f - Frequency —~ MHz
Figure 5 Figure 6
MAXIMUM CONTINUOUS MAXIMUM PEAK DRAIN CURRENT
DRAIN CURRENT OF EACH OUTPUT OF EACH OUTPUT
vs vs
NUMBER OF OUTPUTS CONDUCTING NUMBER OF OUTPUTS CONDUCTING
SIMULTANEOUSLY SIMULTANEOUSLY
800 Pl 2 Vec=5V
_ cC=
T 100 Vec=5V Ta =25°C
§ \ < d= :v/tperlod
= msllpm
e 600 ._'. 1.5 $ od
AN § 1
1 =5%
g E N 8 N 9=5%
c - 0 E
TN P TN |
£
E |§ 300 \\ —— 2 d =50% \ d=10%
E ° \ ! \ \
E 200 o TA =100°C o 0.5 \\\\
g T 1R T
A = ———
o 100 d=80% | ]
0 0 |
0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
N - Number of Outputs Conducting Simuitaneously N - Number of Outputs Conducting Simultaneously
Figure 7 Figure 8
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TPIC6595
POWER LOGIC &-BIT SHIFT REGISTER

SLIS010 ~ D4009, APRIL 1992 - REVISED FEBRUARY 1993

TYPICAL CHARACTERISTICS

STATIC DRAIN-SOURCE STATIC DRAIN-SOURCE
ON-STATE RESISTANCE ON-STATE RESISTANCE
vs vs
DRAIN CURRENT LOGIC SUPPLY VOLTAGE
T4 T T 3 T
8 Veg=5V 8 I Ip = 250 mA
é 35} See Note A 8 Tc=125°C See Note A
B 2 25
8 / 8 \
c 3 7 « \
2 T = 125°C -
g 25 '/ § 2 o —
8 / 5 \Tc =25°C
g 2 § 15
3
] - o0 b3
g g P ————
L 1 ° Tc=-40°C
g Tc =-40°C § 0.5
1 05 !
§ 3
@ 0 a o
8 o025 0.5 0.75 1 1.25 15 e 3 4 5 6 7
Ip - Drain Current - A Vg - Logic Supply Voltage -V
Figure 9 Figure 10
SWITCHING TIME
vs
FREE-AIR TEMPERATURE
700
t
Pu——S—
600 / \
- tPLH
P Ip = 250 mA
T 500 See Note A
£ t
'é, 400 |—- — e
£
2
& 300
200
tPHL
100
-50 [} 50 100 150
TA - Free-Air Temperature - °C
Figure 11
NOTE A: Technique should limit Tj -~ TG to 10°C maximum.
INSTRUMENTS

2-132

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



TPIC6A259

POWER LOGIC 8-BIT ADDRESSABLE LATCH

SLIS004 — D4074, APRIL 1893

Low rps(on) - - - 1 © Typical
Output Short-Circuit Protection
Avalanche Energy ... 75 mJ
Elght 350-mA DMOS Outputs
50-V Switching Capability

Four Distinct Function Modes
Low Power Consumption

description

This power logic 8-bit addressable latch controls
open-drain DMOS-transistor outputs and is
designed for  general-purpose  storage
applications in digital systems. Specific uses
include working registers, serial-holding registers,
and decoders or demultiplexers. This is a
multifunctional device capable of operating as
eight addressable latches or an 8-line
demultiplexer with active-low DMOS outputs.
Each open-drain DMOS transistor features an
independent chopping current-limiting circuit to
prevent damage in the case of a short circuit.

Four distinct modes of operation are selectable by
controlling the clear (CLR) and enable (G) inputs
as enumerated in the function table. In the
addressable-latch mode, data at the data-in (D)
terminal is written into the addressed latch. The
addressed DMOS-transistor output inverts the
data input with all unaddressed DMOS-transistor
outputs remaining in their previous states. In the
memory mode, all DMOS-transistor outputs
remain in their previous states and are unaffected
by the data or address inputs. To eliminate the
possibility of entering erroneous data in the latch,

NE PACKAGE
(TOP VIEW)

® N A WN -

] DRAIN1

] so

] Vee

[] PGND
] PGND
] LR

] D

[] DRAINO

DRAIN4 [] 9 12[] DRAIN?
DRAINS [] 10 ] DRAING
FUNCTION TABLE
o OF EACH
_'NPTS Aougr':ggseo OTHER | FUNCTION
CLRG D DRAIN DRAIN
H L H L Qjo Addressable
H L L H Qo | Latch
H H X Qjo Qjo Memory
L L H L H 8-Line
L L L H H Demuttiplexer
L H X H H Clear
LATCH SELECTION TABLE
SELECT INPUTS DRAIN
S2 sS1_so | ADDRESSED
L L L 0
L L H ]
L H L 2
L H H 3
H L L 4
H L H 5
H H L 6
H H H 7

enable G should be held high (inactive) while the address lines are changing. In the 8-line demultiplexing mode,
the addressed output is inverted with respect to the D input and all other outputs are high. In the clear mode,
all outputs are high and unaffected by the address and data inputs.

Separate power ground (PGND) and logic ground (LGND) pins are provided to facilitate maximum system
flexibility. All PGND terminals are internally connected, and each PGND terminal must be externally connected
to the power system ground in order to minimize parasiticimpedance. A single-point connection between LGND
and PGND must be made externally in a manner that reduces crosstalk between the logic and load circuits.

The TPIC6A259 is characterized for operation over the operating case temperature range of —40°C to 125°C.

ication date.
oxas Instruments
Include

PRODUCTK)N DATA information Is current as of
mewmmwmmu
standard does not

warranty.
testing of all parameters.

Copyright © 1993, Texas Instruments Incorporated
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TPIC6A259

POWER LOGIC 8-BIT ADDRESSABLE LATCH

SLIS004 - D4074, APRIL 1993

logic symbolt

CIR — D710

| C
-+ 9,00

-1 9,1D

-+ 10,1R
-+ 9,20

-+ 10,2R
-1 9,3D

—+ 10,3R
—+ 9,40

~+ 10,3R
—+ 9,50

- 10,5R
9,6D

- 10,6R
—+ 9,70

—+ 10,7R

A

Il

20

10

1

12

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.

19
1008 — DRAINO

DRAIN1

DRAIN2

DRAIN3

DRAIN4

DRAINS

DRAING

DRAIN7
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TPIC6A259
POWER LOGIC 8-BIT ADDRESSABLE LATCH

SLIS004 - D4074, APRIL 1993

logic diagram (positive logic)
13

)
¢ ,_J1_9 DRAINO
. | a3
o= H - = .
‘ ,_f_ DRAIN1
Q
—_ )t o g
L/ — CLR 1
“_ED—F ,_’_ DRAIN2
St A"_,|>% b a [
— 1\ 'r_——\r * c1 7—,
L/ k_T:DJ‘_O CLR 2 DRAIN3
! I
Q
T\ ?—:\J ¢ 21 37
_J — CLR 9
"_ED-F '_,-— DRAIN4
> l”—DO_ —\ ) . 21 ¢ ::,17
|/ — L‘\_\ r—9q CR 10 s
"_—u—' ._I——: DRAIND
D a
—\ o—-—} _ 1 37
_/ FED—F g e 1 pRaING
! I
Q
L~ ) : pt
| J —J CLR 12
Jr—LDJ— '—,— DRAIN?
' —3p Q m
[ T N c1 ps
}-—J —LD_,——O CLR
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TPIC6A259
POWER LOGIC 8-BIT ADDRESSABLE LATCH

SLIS004 — D4074, APRIL 1993

schematic of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL DRAIN OUTPUTS
Vee j - DRAIN
Input —
25V T
12v b
>
RSENSE %
LGND - LGND ® . PGND

absolute maximum ratings over the recommended operating case temperature range (unless
otherwise noted)t

Logic supply voltage, Voo (SE8 NOte 1) ... ee e e e 7V
Logic input voltage range, V| ..ot e e e -03Vto7V
Power DMOS drain-to-source voltage, Vpg (see Note 2) ..............ccoiiiiiiiiiiiiiiiinn, 50V
Continuous source-drain diode anode Current .......... ... e 1A
Pulsed source-drain diode anode current (see Note 3) ........oviiiiiiiiiiiii i 2A
Pulsed drain current, each output, all outputs on, Ip, TA=25°C (seeNote 3) .................... 1.1A
Continuous drain current, each output, all outputs on, Ipp TA=25°C ...t 350 mA
Peak drain current single output, Ipm, TA=25°C (see Note 3) ...................oiiiiiiilt, 1.1A
Single-pulse avalanche energy, Epg (see Figure 8) ........ ...t 75 md
Avalanche current, Iag (see Note 4) ... ... 600 mA
Continuous total dissipation at (or below) Tp =25°C (seeNote 5) ............cocvviiiiii.... 25W
Continuous total dissipation at (or below) T = 100°C (see Note 5) ..........cvvviieneniiieienenn 6W
Operating case temperature range, TG+« vvntntntnen ettt ennenenanaens —-40°C to 125°C
Operating virtual-junction temperature range, Ty .......coovueinviinireerineneneenns -40°C to 150°C
Storage temperature range ..........o.iiiirii i i e -65°C to 150°C
Lead temperature 1.6 mm (1/16 inch) from case for 10seconds ..............cccovviiieinn.... 260°C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. All voltage values are with respect to LGND and PGND.

. Each power DMOS source is internally connected to PGND.

. Pulse duration < 100 us, duty cycle < 2%

. DRAIN supply voltage = 15 V, starting junction temperature (Tyg) = 25°C, L = 210 mH, IoS = 600 mA (see Figure 6).

. For operation above Tp = 25°C free-air temperature, derate linearly at the rate of 20 mW/°C. For operation above 100°C case
temperature, derate linearly atthe rate of 120 mW/°C. To avoid exceeding the design maximum junction temperature, this rating should
not be exceeded.

A WN
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TPIC6A259
POWER LOGIC 8-BIT ADDRESSABLE LATCH

SLIS004 — D4074, APRIL 1983

recommended operating conditions over recommended operating temperature range (unless

otherwise noted)

MIN MAX UNIT
Logic supply voltage, Voo 4.5 5.5 v
High-level input voltage, V|4 0.85Vee \/ole} \
Low-level input voltage, Vi 0 0.15Vce Vv
Pulsed drain output current, TG = 25°C (see Notes 3 and 6) -1.8 0.6 A
Setup time, D high before G1 tgy, (see Figure 2) 10 ns
Hold time, D high before G, ty, (see Figure 2) 5 ns
Pulse duration, ty (see Figure 2) 15 ns
Operating case temperature, TG -40 125 °C

electrical characteristics over recommended ranges of supply voltage and operating temperature

(unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPt MAX | UNIT
V(BR)DSX _Drain-source breakdown voltage Ip=1mA 50 v
Vsp Source-drain diode forward voltage | IF = 350 mA, See Note 3 0.8 1.1 \"
liH High-level input current Vi=Vce 1 HA
i Low-level input current V=0 -1 pA
Icc Logic supply current lo=0, V)=Vgg or0 0.5 5| mA
IoK g::z" current at which chopping |+ - _ 5500, See Note 6 and Figures 3 and 4 06 08 11| A
IN Nominal current zgg(gns) \70‘5 V. ISNe: :‘J%tes 6, 7.,r(a:u;_-d885°c, 350 mA
) Vpg =40V, Tc=25°C 0.1 1
Ipsx Off-state drain current wA
Vps =40V,  Tg=125°C 0.2 5
DS(on) Static drain-source on-state Ip=850mA, Tc=25°C |See Notes 6 and 7 1 1.5 Q
resistance Ip=350mA, T =125°C |and Figures 9 and 10 1.7 2.5
t Al typical values are at Vo = 5 V, Tg = 25°C )
switching characteristics, Ve =5V, Tg = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tpHL Propagation delay time, high-to-low-level output from D 30 ns
tpLH Propagation delay time, low-to-high-level output from D | C; = 30 pF, Ip = 350 mA, 125 ns
tr Rise time, drain output See Figures 1, 2, and 11 60 ns
1 Fall time, drain output 30 ns
ta Reverse-recovery-current rise time IF = 350 mA, di/dt = 20 Alus, 100
ter Reverse-recovery time See Notes 6 and 7 and Figure 5 300 ns
NOTES: 3. Pulse duration < 100 us, duty cycle < 2%

6. Technique should limit T — T to 10°C maximum.
7. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts.
8. Nominal current s defined for a consistent comparison between devices from different sources. Itis the current that produces a voltage
drop of 0.5 V at T = 85°C.
Al e el i B
mneéermai resisiance
PARAMETER TEST CONDITIONS MIN MAX | UNIT
RgJc Thermal resistance, junction-to-case All eight outputs with equal power 83| °CW
RegJA Thermal resistance, junction-to-ambient All eight outputs with equal power 50 | °C/W
Texas W
EXAS
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TPIC6A259
POWER LOGIC 8-BIT ADDRESSABLE LATCH

SLIS004 - D4074, APRIL 1993

PARAMETER MEASUREMENT INFORMATION

. ———— 5V
5V 24V LR I I

|17 g ¥

1 1 S0
T—1so Vec 'n} o ov
B RL=68Q 81 —I J—_—-I_—_ 5V
Word l—:’-‘ S2 DUT oV
Generator | 8| _ Output 5V

(see Note A) | G s2 I | |
HY %o  DRAN — ov
|13 CL = 30 pF 5V
D L =30p!

_J 1P tano panp T fsoNotos) @ U | | o

1* L%% = : | I oy
TEST CIRCUIT DRAINS K | [ :45‘1,

24V

DRAIN3 l I 05V

VOLTAGE WAVEFORMS

Figure 1. Typical Operation Mode

q 5V
24V
AL L D 50% 50%
_____ Vee CLR N F——— oV
[ Ganore 1 1 b o l (¢ tPLH » - ~PHL sy
| (see Note A) Output E | 0% %)
b puT 680 1% f o o
1,2,
Word 8 |_ 9-12, ¢—— Output » &t » ey
(;:",3{,‘:?,{) G oRAN |18:20 SWITCHING TIMES
LGND PGND - - ——— sy
s -
4 5,6, T L=ep 50%
_l_ J_ 15, 16 __L (see Note B) | ov
= = B tgy —¢—»
TEST CIRCUIT | n—»l— th

INPUT SETUP AND HOLD WAVEFORMS
Figure 2. Test Circuit, Switching Times, and Voltage Waveforms

NOTES: A. The word generator has the following characteristics: t, < 10 ns, tf < 10 ns, ty = 300 ns, pulsed repetition rate (PRR) = 5 kHz,
20=50Q
B. Ci includes probe and jig capacitance.
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TPIC6A259
POWER LOGIC 8-BIT ADDRESSABLE LATCH

SLIS004 — D4074, APRIL 1993

PARAMETER MEASUREMENT INFORMATION

OUTPUT CURRENT
Vs
TIME FOR INCREASING LOAD RESISTANCE REGION 1 CURRENT WAVEFORM
1.5
lok T~ — =
1.25
lok -
T , (see Notes A §
€ 1 and B)
g 3
- 3
S ors g
8 1
3 o
1 05
1
0.25 i ko ghy kol
ty~ 40us
m to~25ms
0 Region 1 Reglon 2 Time
Time First output current pulses after turn-on in chopping mode

with resistive load.
NOTES: A. Figure 3 illustrates the output current characteristics of the device energizing a load having initially low, increasing resistance, e.g.,
an incandescent lamp. In region 1, chopping occurs and the peak current is limited to IQK. In region 2, output current is continuous.
The same characteristics occur in reverse order when the device energizes a load having an initially high, decreasing resistance.
B. Region 1 duty cycle is approximately 2%.

Figure 3. Chopping-Mode Characteristics

OUTPUT CURRENT LIMIT
vs
CASE TEMPERATURE
i5 - —
\\Vcc =55V

cf 1.2 N

=

E \

-l

€ 09

§ Vec=45V N\

3

3 o0s

3 TN
e N
o)
= 03

0
-50 -25 O 25 50 75 100 125 150
T¢ - Case Temperature ~ °C

Figure 4
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TPIC6A259
POWER LOGIC 8-BIT ADDRESSABLE LATCH

SLIS004 — D4074, APRIL 1993

PARAMETER MEASUREMENT INFORMATION

| TPK
| prain|
= Circuit 0.35A
Under
| Test @& dl/dt = 20 A/us
i | " 7
IF /
= (see Note B)? o (\ \f\vf\
b — | |-t = ———
12 | l 25% of IRM
— _pl e | /A
" | 1 t3 Driver | | 1/, |
RMt————1——
.
VGG le tg ol :
|

CURRENT WAVEFORM

TEST CIRCUIT

NOTES: A. The VGgg amplitude and Rg are adjusted for di/dt = 20 A/us. A Vg double-pulse train is used to set | = 0.35 A, where t{ = 10 s,
tp =7 ps, and tz = 3 ps.
B. The DRAIN terminal under test is connected to the TP K test point. All other terminals are connected together and connected to the
TP A test point.

Figure 5. Reverse-Recovery-Current Test Circuit and Waveforms of Source-Drain Diode

sV 15V
17
————
] e
| s1
l Word 18 (1)
| Generator g DUt
| (seeNoteA) [T 73] G
| | I DRAIN
l l 14
e J CLR ' ~ _V(BR)DSX =50V
LGND PGND Vps : MIN
4 5,6, —
JT— = 15,16
TEST CIRCUIT VOLTAGE AND CURRENT WAVEFORMS

NOTES: C. The word generator has the following characteristics: t; s 10 ns, tfs 10 ns, Zg = 50 Q.
D. Input pulse duration, ty, is increased until peak current |5 = 600 mA.
Energy test level is defined as EAs = IaS x V(BR)DSX * tav/2 = 75 mJ.

Figure 6. Single-Pulse Avalanche Energy Test Circuit and Waveforms
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TPIC6A259

POWER LOGIC 8-BIT ADDRESSABLE LATCH

SLIS004 - D4074, APRIL 1993

TYPICAL CHARACTERISTICS
MAXIMUM CONTINUOUS MAXIMUM PEAK DRAIN CURRENT
DRAIN CURRENT OF EACH OUTPUT OF EACH OUTPUT
Vs \',}
NUMBER OF OUTPUTS CONDUCTING NUMBER OF OUTPUTS CONDUCTING
SIMULTANEOUSLY -f SIMULTANEOUSLY
0.7 - 09
y FE AN N
5 Vec=5V 3 08
g 06 N ] = N: 50% d=20% | |
3 Tp = 25°C 8 07
£ ol wo = b
® 0.5 5 \ \
0 \\ € 06 > ‘\
3 % 04 ‘\ =~ £ 0 \\ ~
2 8 o 5 ‘1\
E \ Ta = 100°C —— € d = 80% —
[
3 % 03 S~ § o4 —
E E 1
gu ~~— T~ 3 s
R ° 0.2 F— — E
s Ta =125°C 5 g2l Vec=5V
T L Ta = 25°C
a o1 S 1| 9=twlperiod
1 =1 ms/tperiod
0 g o ' '

1 2 3 4 5 ] 7 8
N — Number of Outputs Conducting Simultaneously

1 2 3 4 5 6 7 8
N - Number of Outputs Conducting Simultaneously

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Figure 7 Figure 8
STATIC DRAIN-SOURCE
STATIC DRAIN-SOURCE ON-STATE RESISTANCE ON-STATE RESISTANCE
Vs VS
DRAIN CURRENT LOGIC SUPPLY VOLTAGE
g 2 ¢ 2
8 ! 8
\ Vec=5V
§ 1.75 SeeNote A é 1.75 [S—
8 Tg=125°C \\ Fi Tg=125C
l; 15 j\ -4 1.5
3
] {:urrent Limit E
2 125 NG @ 125
<] Tc=25°C > <] Tc=25°C
~
g ] LN < K § 1 )\
3
3 - 3
£ 075 & 075
g TC = _4°oc g Tc =-40°C
g 05 o 05
k=]
% 3 0.25
z % = [ip=osoma
‘% 0 % See Note A
e 0 0.2 0.4 0.6 0.8 1 1.2 o 4 5 6 7
Ip - Drain Current - A Ve - Logic Supply Voltage - V
Figure 9 Figure 10
NOTE A: Technique should limit Ty — TG to 10°C maximum.
TEXAS "?
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TPIC6A259
POWER LOGIC 8-BIT ADDRESSABLE LATCH

SLIS004 — D4074, APRIL 1993

TYPICAL CHARACTERISTICS

SWITCHING TIME
vs
CASE TEMPERATURE
140 T
Ip = 350 mA
See Note A | "]
120 —
tPLH
[}
f 100
3
£
o 80
£
£
£ tr _A
2 60
[7] /
40 / tPHL _|
——.’_“
___‘
2 /‘ ‘v\ t
-50 0 50 100 150

Tc — Case Temperature — °C
NOTE A: Technique should limit Tj — Tc to 10°C maximum.
Figure 11

THERMAL INFORMATION

TRANSIENT THERMAL IMPEDANCE
vs The single-pulse curve represents measured data. The curves
for various pulse durations are based on the following equation:

ON TIME
100 T t t
T = W - W

z | Zuy =[] P 1= ¥ 2w 10
o [T d =50% 171 =
1 Hi1 muse + 2 -2
3 mui| 0 6
8 - - Where: (tw) (tc)
] L =11]

10
§ Hd =10% HH z“(t ) = the single-pulse thermal impedance
E smane— W' fort= ty seconds
s |— d =5% -]
E L Ze(t ) = the single-pulse thermal impedance
E mEil Pl ¢ fort= tgseconds

T

€ 1 L__--r' | Zﬂ(tw + t_, = the single-pulse thermal impedance
2 F d = 2% = ¢) fort= tw + tc seconds
c
g e d = twhte
l: P ingle Pulse T te
3 L
N tw e | _

0.1 Ip

0.001 0.01 0.1 1 10 100 1000
t-OnTime-s 0

Figure 12
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TPIC6A595

POWER LOGIC 8-BIT SHIFT REGISTER

SLIS005 — D4075, APRIL 1993

Low rpg(on) - - - 1 © Typical
Output Short-Circuit Protection
Avalanche Energy ... 75 mJ
Eight 350-mA DMOS Outputs
50-V Switching Capabllity
Devices Are Cascadable

Low Power Consumption

description

The TPIC6A595 is a monolithic, high-voltage,
high-current power 8-bit shift register designed for
use in systems that require relatively high load
power. The device contains a built-in voltage
clamp on the outputs for inductive transient
protection. Power driver applications include
relays, solenoids, and other medium-current or
high-voltage loads. Each open-drain DMOS
transistor features an independent chopping
current-limiting circuit to prevent damage in the
case of a short circuit.

This device contains an 8-bit serial-in, parallel-out
shift register that feeds an 8-bit D-type storage
register. Data transfers through both the shift and
storage registers on the rising edge of the shift-
register clock (SRCK) and the register clock
(RCK), respectively. The storage register
transfers data to the output buffer when shift-
register clear (SRCLR) is high. When SRCLR is
low, the input shift register is cleared. When output
enable (G) is held high, all data in the output
buffers is heid iow and aii drain outputs are off.
When G is held low, data from the storage register
is transparent to the output buffers. The serial
output (SER OUT) allows for cascading of the data
from the shift register to additional devices.

NE PACKAGE
(TOP VIEW)
DRAIN2 [] 1 Y 20[] DRAIN1
DRAIN3[|2  19] DRAINO
SRCLR[]s  18[ISERIN
G[ 4 17 ] Vce
PGND [} 5 16[] PGND
PGND[] 6 15[] PGND
RCK[}7 14]] LGND
SRCK[] 8 13[] SER OUT
DRAIN4 [] o 12[] DRAIN7
DRAIN5s[] 10 11]] DRAIN6
logic symbolt
G A _nlEN3
ReK ——Fc2
n] - SRG8
SRCLR 2 R
SRCK ——> C1
- C 19
serin 18 _T1p 25 DRAINO
20 DRAIN{
! pRaiNz
2 DRAIN3
9 DRAINS
10 DRAINS
LL DRAIN6
12
2D DRAIN7
13

1 This symbol is in accordance with ANSI/IEEE Std 91-1984

and IEC Publication 617-12.

Outputs are low-side, open-drain DMOS transistors with output ratings of 50-V and 350-mA continuous sink
current capability. When data in the output buffers is low, the DMOS-transistor outputs are off. When data is
high, the DMOS-transistor outputs have sink current capability.

Separate power ground (PGND) and logic ground (LGND) terminals are provided to facilitate maximum system
flexibility. All PGND terminals are internally connected, and each PGND terminal must be externally connected
to the power system ground in order to minimize parasiticimpedance. A single-point connection between LGND
and PGND must be made externally in a manner that reduces crosstalk between the logic and load circuits.

The TPIC6A595 is characterized for operation over the operating case temperature range of —40°C to 125°C.

PRODUCTION DATA Information Is current as of publication date.
meu lorm to specifications per the terms of Texas instruments
warranty. Pr g does not include
iotind f o parietors. EXAS
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TPIC6A595

POWER LOGIC 8-BIT SHIFT REGISTER

SLIS005 - D4075, APRIL 1983

logic diagram (positive logic)
4

G
RCK L
18
SERIN D D
srek 2 > c1 o2 | o
3
SRCLR -] CLR
L_“ D D
> C1 C2 *—
] CLR
E D D
>C1 Cc2 *—
4 CLR
!: D D
> C1 c2 *—
] CLR
E D D
> C1 > C2 *—
| CLR
E D D
>C1 Cc2 *—
-0 CLR
E D D
> C1 B> C2 —
— CLR
E D D
(3] > C2 —
——-( CLR

SEROUT

L 5Ly 5B S ST 5L

-
-

1

=

DRAINO

DRAIN1

DRAIN2

DRAIN3

DRAIN4

DRAIN5

DRAING

DRAIN7
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TPIC6A595

POWER LOGIC 8-BIT SHIFT REGISTER

SLIS005 - D4075, APRIL 1993

schematic of inputs and outputs

TYPICAL OF SERIAL OUT EQUIVALENT OF EACH INPUT TYPICAL OF ALL DRAIN OUTPUTS
- Vee Vce »—— DRAIN
)
-~ SER out| Input - R
25V -
12V )
>
RSENSE
_—— LGND LGND —— | LGND PGND
hanliita mavimime vadinmae Auvar sanammandad Anavatinege Anca tamnavatiira ranma hinlace
MOVIVLG 11IaAammiuim lcllllua vvel ICLVITIITIITHIUCJU upclcuug waov I.UIIIPUIGIUIV al IHU \uinivoo

otherwise noted)t

Logic supply voltage, Voo (Se@ Note 1) ...t e e 7V
Logic input voltage range, V| .....oieniii i e e e e -03Vto7V
Power DMOS drain-to-source voltage, Vpg (seeNote 2) ..., 50V
Continuous source-drain diode anode CUrrent ...........oiiuit ittt i 1A
Pulsed source-drain diode anode current (SEe NOtE 3) . ...ttt it it 2A
Pulsed drain current, each output, all outputs on, Ipn, Tpo =25°C (seeNote 3) ..................... 1.1A
Continuous drain current, each output. all outputs on, Ipp, TA=25°C .......................... 350 mA
Peak drain current single output, Ipp Ta=25°C (seeNote 3) ..................cooiiiiiiiiint 1.1A
Single-pulse avalanche energy, Eag (see Figure 6) ... 75md
Avalanche current, [ag (see Note 4) ... ..o 600 mA
Continuous total dissipation at (or below) Tp =25°C (see Note 5) ...t 25W
Continuous total dissipation at (or below) To = 100°C (seeNote 5) .............................. BW
Operating case temperature range, TG ......ooviiiniiiiiiiii e -40°C to 125°

Operating virtual junction temperature range, Ty ... ....oiiiiiiiii it —-40°C to 150°C
Storage temperature range . ..........veiiiiitit i e e -65°C to 150°C
Lead temperature 1.6 mm (1/16 inch) from case for 10seconds ..............c.coiiiiiiiinnn, 260°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1.

[$ I AN N

All voltage values are with respect to LGND and PGND.

. Each power DMOS source is internally connected to PGND.

. Pulse duration < 100 us, duty cycle <2 %

. DRAIN supply voltage = 15 V, starting junction temperature (Tyg) = 25°C, L = 210 mH, Ios = 600 mA (see Figure 6).

. Foroperation above 25°C free-air temperature, derate linearly at the rate of 20 mW/°C. For operation above 100°C case temperature,

derate linearly at the rate of 120 mW/°C. To avoid exceeding the design maximum junction temperature, this rating should not be
exceeded.

TEXAS ¢
INSTRUMENTS
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TPIC6A595
POWER LOGIC 8-BIT SHIFT REGISTER

SLIS005 — D4075, APRIL 1993

recommended operating conditions over recommended operating temperature range (unless
otherwise noted)

MIN MAX UNIT
Logic supply voltage, Vcc 45 55 v
High-level input voltage, V|4 0.85Vce Vee \
Low-level input voltage, V| 0 0.15Vgce Vv
Pulsed drain output current, Tg = 25°C (see Notes 3 and 6) -1.8 0.6 A
Setup time, SER IN high before SRCK1, tg, (see Figure 2) 10 ns
Hold time, SER IN high after SRCK1, tp, (see Figure 2) 10 ns
Pulse duration, ty, (see Figure 2) 20 ns
Operating case temperature, TG -40 125 °C

electrical characteristics over recommended ranges of supply voltage and operating temperature
(unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPt MAX | UNIT
Drain-source breakdown
V(BR)DSX voltage Ip=1mA 50 \
. Source-drain diode forward |, . PO an 44 ¥
vSD VOltage IF = 90V MA, oee NOle o v.0o [ v
High-level output voltage, | IOH = —20 pA Vcec-01 Ve
VOH v
SER OUT IOH =—4 mA Voc-05 Vgoc-0.2
VoL Low-level output voltage, loL =20 pA 0 0.1 v
SER OUT loL = 4 mA 0.2 0.5
IIH High-level input current Vi=Vce 1 pA
L Low-level input current Vi=0 -1 A
Tc =25°C,
lok Output clamp current See Note 6 and Figures 3 and 4 0.6 0.8 1.1 A
Icc Logic supply current lo=0, Vi=Vcgcor0 0.5 5| mA
Logic supply current at tSRCK = 5 MHz, Ip=0, CL =30 pF,
IcC(FRQ) frequency Vj=Vgcoro, Vcc =5V, See Figure7 13 mA
i Nominali current VDs(or) =05V, IN=ID, Tc =85°C, 350 mA
N Voo =5V, See Notes 6, 7, and 8
Vps =40V, Tc=25°C 0.1 1
Ipsx Off-state drain current DS < HA
Vps =40V, Tc =125°C 0.2 5
Static drain-source on-state |ID =350mA, Tc=25°C | See Notes 6and 7 1 15
SN resistance i Q
Ip=350mA, Tg =125°C |and Figures 10 and 11 1.7 25

1 All typical values are at Vo = 5V, Tg = 25°C
NOTES: 3. Pulse duration < 100 s, duty cycle < 2%
6. Technique should limit Ty — T¢ to 10°C maximum.
7. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts.
8. Nominal currentis defined for a consistent comparison between devices from different sources. Itis the current that produces a voltage
drop of 0.5V at T = 85°C.

TEXAS {'f
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TPIC6A595
POWER LOGIC 8-BIT SHIFT REGISTER

SLIS005 — D4075, APRIL 1993

switching characteristics, Vg =5 V, Tg = 26°C

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tpHL Propagation delay time, high-to-low-level output from G 30 ns
tpLH Propagation delay time, low-to-high-level output from 6 CL = 30 pF, ID = 350 mA, 125 ns
tr Rise time, drain output See Figures 1, 2, and 12 60 ns
] Fall time, drain output 30 ns
ta Reverse-recovery-current rise time IF =350 mA,  di/dt =20 Alps, 100 ns
tr Reverse-recovery time See Notes 6 and 7 and Figure 5 300

NOTES: 6. Technique should limit Ty - TG to 10°C maximum.
7. These parameters are measured with voltage-sensing contacts separate from the current-carrying contacts.

thermal resistance

PARAMETER TEST CONDITIONS MIN MAX | UNIT
RgJc  Thermal resistance, junction-to-case All eight outputs with equal power 83| °C/W
RgJA  Thermal resistance, junction-to-ambient All eight outputs with equal power 50| °C/W

PARAMETER MEASUREMENT INFORMATION

sV 24V 76543210 sV
. SRCK ﬂﬂﬂﬂﬂﬂﬂﬂ _____
s ; D ¢ ov
SACIR ¢ 2y
8 R_L=680Q G _]
sRGK %2 ¢ -7 0= 0 = ov
Word ® out Output  gep N 1 1 sV
Generator SERIN DRAIN g z
(see Note A) —_—
L4 RCK CL=30pF RCK J-I ov
4 I (see Note B) 5V
@ 1 sretR ||
wenpPe | 0 0 T T T TTTTTTTTT ov
14 [s61516 DRAING,1,4,5 | | A
i = 05V
TEST CIRCUIT DRAN2,3,6,7 | MV
———————————————— 0.5V
VOLTAGE WAVEFORMS
NOTES: A. The word generator has the following characteristics: ty < 10 ns, t; < 10 ns, t = 300 ns, pulsed repetition rate (PRR) = 5 kHz,
Zo=50Q

B. Ci includes probe and jig capacitance.
Figure 1. Resistive Load Operation
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INSTRUMENTS

POST OFFICE BOX 656303 ® DALLAS, TEXAS 75265 2-147



TPIC6A595
POWER LOGIC 8-BIT SHIFT REGISTER

SLIS005 - D4075, APRIL 1993

PARAMETER MEASUREMENT INFORMATION

——— 5V
[ {50% 50%
5V 24V | ov

l "* I" tPLH W et
17 [
Ip —- 24V
3 SROLR Vee ¢ Output | 90% 90%
10% /|
8 R_=68Q | 5V
SRCK
Word .8 DUT Output [t p— t,
Generator SWITCHING TIMES
(see Note A) SERIN  DRAIN
7 _
CL=30pF 5V
o [Pk I (see Note B) gpcx 50%
L G LGND PGND 1
_I_14 IS. 6, 15, 16
TEST CIRCUIT

INPUT SETUP AND HOLD WAVEFORMS

Figure 2. Test Circuit, Switching Times, and Voltage Waveforms

NOTES: A. The word generator has the following characteristics: t, < 10 ns, tf < 10 ns, t,, = 300 ns, pulsed repetition rate (PRR) = 5 kHz,
Zpo=50Q
B. C| includes probe and jig capacitance.

TEXAS "3
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TPIC6A595
POWER LOGIC 8-BIT SHIFT REGISTER

SLIS005 — D4075, APRIL 1993

PARAMETER MEASUREMENT INFORMATION

OUTPUT CURRENT
TIME FOR INCREASI;(SE LOAD RESISTANCE REGION 1 CURRENT WAVEFORM
15
125 ok ] ] B
lok e
‘f (see Notes A and B) g
E 1 A 5
5
3 s L g
o
: :
I 05
0.25 ity gty Ry
ty~ 40 s
to~25ms
0 Region 1 Region 2 Time
Time First output current pulses after turn-on in chopping mode

with resistive load.

NOTES: A. Figure 3 illustrates the output current characteristics of the device energizing a load having initially low, increasing resistance, e.g.,
an incandescent lamp. In region 1, chopping occurs and the peak current is limited to IQk. In region 2, output current is continuous.
The same characteristics occur in reverse order when the device energizes a load having an initially high, decreasing resistance.
8. Region 1 duty cycle is approximately 2%.

Figure 3. Chopping-Mode Characteristics

OUTPUT CURRENT LIMIT
A\
CASE TEMPERATURE
1.5
\\Vcc =55V
1.2
< N
=
£ N\
€ 09 \\
g Vec =45 \N\
-]
(3]
5 \\
g- 0.6 N
o
1 \
[o]
- 03

0
-50 -25 0 25 50 75 100 125 150
Tc — Case Temperature - °C

Figure 4
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TPIC6A595
POWER LOGIC 8-BIT SHIFT REGISTER

SLIS005 — D4075, APRIL 1993

PARAMETER MEASUREMENT INFORMATION

———— — e e e

| TP K
pRAIN|
Circult 2500 uF 0.35A}
Tt T 2s0v dUdt = 20 Alus
| F y
IF L=1mH -
N\
(see Note B) A 0 I ’l \\Z S
S = | |—f+—== ~ o]
% AR A of IRm
— i | /.
" X 3 Driver | | |/ |
I l l I RMT———"1—— |
" 11
e tg ¥ I
VGG 50 Q a |
(see Note A) ! trr |
© L
TEST CIRCUIT CURRENT WAVEFORM

NOTES: A. The Vgg amplitude and Rg are adjusted for di/dt = 20 A/us. A VGG double-pulse train is used to set I = 0.35 A, where t{ = 10 ps,
to2 =7ps, andtz =3 ps.
B. The DRAIN terminal under test is connected to the TP K test point. All other terminals are connected together and connected to the
TP Atest point.

Figure 5. Reverse-Recovery-Current Test Circuit and Waveforms of Source-Drain Diode

5V
I 17
3 ——
SRCIR 'CC
r————-1
| 81SRCK
DUT
| word 18 210 mH
| Generator SERIN
see Note A
: ( ) 7 RCK DRAIN | Vps
4| —
| 15 _onp penp
114 ]5,6,1516
SINGLE-PULSE AVALANCHE ENERGY TEST CIRCUIT VOLTAGE AND CURRENT WAVEFORMS

NOTES: A. The word generator has the following characteristics: t; < 10 ns, t < 10 ns, Zg = 50 Q.
B. Input pulse duration, ty, is increased until peak current Iag = 600 mA.
Energy test level is defined as Epg = Iag X V(BR)DSX * tav/2 = 75 mJ.

Figure 6. Single-Pulse Avalanche Energy Test Circuit and Waveforms
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TPIC6A595
POWER LOGIC 8-BIT SHIFT REGISTER

SLIS005 — D4075, APRIL 1893

TYPICAL CHARACTERISTICS
MAXIMUM CONTINUOUS
DRAIN CURRENT OF EACH OUTPUT
SUPPLY CURRENT vs
vs NUMBER OF OUTPUTS CONDUCTING
FREQUENCY SIMULTANEOUSLY
AT TTITIT T 1 07 T
Vec=5V = \ Vee=5V
3.5|™ Tyg =-40°C to 125°C / 3 0.6 =
-
E: o \ Tp =25°C
£ ’ / g oS N
[=]
g 25 / ] < \
3 / 2 N —
o 1 0.4 \
2 2 / g g N Ta=100C ~——
g f 03 S~
3 |, / § g o -
] B
- Jiim= 3 Tp = 125°C 7
0.5 =11 _L 0.1
) 0
0.1 1 10 100 1 2 3 4 5 6 7 8
f - Frequency — MHz N — Number of Outputs Conducting Simuitaneously
Figure 7 Figure 8
MAXIMUM PEAK DRAIN CURRENT STATIC DRAIN-SOURCE ON-STATE RESISTANCE
OF EACH OUTPUT vs
vs DRAIN CURRENT
NUMBER OF OUTPUTS CONDUCTING Cl‘- 2
< SIMULTANEOUSLY . |
Uy 2 \ Vec=5V
5 - \ 2 178 See Note A |
£ 0.8 I~ 8 Tc = 125°C \\
° “uso% d=20% |~ € 15 ~
S \| Current
S o7 < % 128 N Limit
s : N
£ 06 \‘ N ~] S T =25°C N
E \ " 8 1 e~
3 os \\\ 5 e
'E d =80% ~— 2 ors
o 0.4 [
x o Tc =-40°C
5 o g os
£ b
g o2 ¥:S ;55::’ 1025
3 d=tyht s
= 01| period a 0
': = 1L'“"'P"'°¢ 2 ) 02 04 06 08 1 12
8 0 1 2 3 A s 6 7 8 Ip - Drain Current - A
N - Number of Outputs Conducting Simultaneously NOTE A: Technique should limit Ty — T¢ to 10°C maximum.
Figure 9 Figure 10
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TPIC6A595
POWER LOGIC 8-BIT SHIFT REGISTER

SLIS005 — D4075, APRIL 1993

TYPICAL CHARACTERISTICS
STATIC DRAIN-SOURCE ON-STATE RESISTANCE SWITCHING TIME
vs vs
a LOGIC SUPPLY VOLTAGE CASE TEMPERATURE
140 v
| 2
Ip =350 mA
g 75 See Note A | "1
§ Tc=125°C 120 tPLH
% 1.5
g "f’ 100
1.25

5 Tg =25°C £

® \ F

e 1 o 80

=3 [

2 3
% o Tc =-40°C E 60 A
o c /
g 05 /
;‘}? 0.25| 1D =350 mA a0 ___________tﬁ'L ]
~ "I see Note A B ——

§— 20 — ~l
7] 0

o 4 5 6 7 -50 [} 50 100 150

Ve - Logic Supply Voltage — V
Figure 11

NOTE A: Technique should limit Ty - T to 10°C maximum.

T¢ - Case Temperature — °C

Figure 12

THERMAL INFORMATION

TRANSIENT THERMAL IMPEDANCE

The single-pulse curve represents measured data. The
curves for various pulse durations are based on the

ON",TSIME following equation:

" Zo, = |M|Ry, + |1 -]z
z CITY tc 8JA tc O(tw * tc)
‘,C.’ T d=50% T -

T —

8 - :’ luﬂ‘& T g Where: + Z"(tw) Ze(tc)
[ = .
(]

10 ettt T
§, = HHH a8 Z, = the single-pulse thermal impedance
£ réeh 'HJHL (lw) fort = ty seconds
® - d= 44
E 5% Il Ze(‘ ) = the single-pulse thermal impedance
é P’ Il ¢’ fort= tcseconds

-

13 —d Ju Z + = the single-pulse thermal impedance
2 1E d=2% =§J!E i " 1) fort= tw + tc seconds
c 10
£ ; i d = twhte
1 % 1] Il
5 > Single Pulse m te _'I
N | e

0.1 )

0.001 0.01 0.1 1 10 100 1000

t-OnTime-s 0
Figure 13
Texas W
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DS36801
QUAD TELEPHONE RELAY DRIVER

SLRS014B ~ D2758, MARCH 1986 - REVISED APRIL 1993

Designed for —52-V Battery Operation
50-mA Output Current Capabillity

Input Compatible With TTL and CMOS
High Common-Mode Input Voltage Range
Very Low Input Current

Fall-Safe Disconnect Feature

Bulit-In Output Clamp Diode

Direct Replacement for National DS3680
and Fairchild pA3680

description

The DS36801 telephone relay driver is a
monolithic integrated circuit designed to interface
~-48-V relay systems to TTL or other systems in
telephone applications. It is capable of sourcing
up to 50 mA from standard -52-V battery power.
To reduce the effects of noise and IR drop between
logic ground and battery ground, these drivers are
designed to operate with a common-mode input
range of +20 V referenced to battery ground. The
common-mode input voltages for the four drivers
can be different, so a wide range of input elements
can be accommodated. The high-impedance
inputs are compatible with positive TTL and
CMOS levels or negative logic levels. A clamp
network is included in the driver outputs to limit
high-voltage transients generated by the relay coil
during switching. The complementary inputs
ensure that the driver output is off as a fail-safe
condition when either output is open.

The DS3680I is characterized for operation from
—-25°C to 85°C.

D OR N PACKAGE

(TOP VIEW)
1|N+E 1 ~J 14]) BAT GND
1IN-[J2  13fJ10UT
2IN-[| 3 12 2 ouT
2IN+[] 4 11[]30UT
3IN+[] 5 10[] 4 OUT
3IN-[l 6 9[] BAT NEG
4IN-[] 7 sl]4IN+

symbol (each driver)

BAT GND
IN+ —§
ouT
IN- —15
BAT NEG

schematic diagram (each driver)

N+, 15kQ BAT GND

ouT

BAT NEG

< @ \ 4

All resistor values shown are nominal.

Copyright © 1993, Texas Instruments Incorporated

PRODUCTION DATA Information Is current as of lication date.
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DS3680!
QUAD TELEPHONE RELAY DRIVER

SLRS014B - D2758, MARCH 1986 — REVISED APRIL 1993

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage range at BAT NEG, VgaT_(seeNote 1) ............coiiiiiiiiiiiinet. -70Vto 0.5V
Input voltage range with respect to BATGND ...........ciiiiiiiiiiiii i -70Vto20V
Input voltage range with respectto BATNEG .......... ..ottt -05Vto70V
Differential input voltage, Vip (see Note 2) ... ... i e 20V
Output current: Resistiveload ......... ..ot e -100 mA

Inductive load . ...... ...t e e e -50 mA
Inductive output l0ad ... ... et SH
Continuous total dissipation ..............cciiiiiiiiiiiiiiiii i See Dissipation Rating Table
Operating free-air temperature range, TA .« ..o vvventint i i —40°C to 85°C
Storage temperature range .............iiueiiitiii i e —65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds ..............cciviiivninnnnn. 260°C

NOTES: 1. All voltages are with respect to BAT GND, unless otherwise specified.

2. Differential input voltages are at the noninverting input terminal IN + with respect to the inverting input terminal IN—.

DISSIPATION RATING TABLE

PACKAGE Ta =25°C DERATING FACTOR Ta=70°C Ta =85°C
POWER RATING ABOVE Tp =25°C POWER RATING POWER RATING
D 950 mW 7.6 mW/°C 608 mW 494 mW
N 1150 mW 9.2 mW/°C 736 mW 598 mW

recommended operating conditions

MIN MAX| UNIT
Supply voltage, VBAT - -10 -60 \"
Input voltage, either input —20t 20 v
High-level differential input voltage, V|pH 2 20 \J
Low-level differential input voltage, V|p —20t 0.8 \
Operating free-air temperature, Ta -25 85 °C

1 The algebraic convention, in which the less positive (more negative) limitis designated minimum, is used in this data sheet for input voltage levels.

electrical characteristics over recommended operating free-air temperature range, VgaT—=-52 V
(unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPF MAX| UNIT
IH High-level input current (into IN+) Vip=2V 0 1901 A
Vip=7V 375 1000
, ) Vip=0.4V 0.01 5
L Low-level input current (into IN +) HA
Vip=-7V -1 -100
VO(on) On-stage output voltage lo =50 mA Vip=2V -16 -21 \"
10(off) Off-stage output current Vo = VBAT- Vip=08V -2 100 A
Inputs open -2 -100
IR Clamp diode reverse current Vo=0 2 100 A
VoK Output clamp voltage o =50 mA 08 121
lo=-50mA, VBAT-=0 -09 -12
IBAT(on) On-state battery current All drivers on -2 -44 mA
|BA‘[1°ff) Off-state battery current All drivers off -1 -100 A

¥ Al typical values are at T = 25°C.
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DS36801
QUAD TELEPHONE RELAY DRIVER

SLRS014B — D2758, MARCH 1888 — REVISED APRIL 1983

switching characteristics Vgar— = -52 V, Tp = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
ton _ Tum-on time Vip =3-Vpulse, R =1kQ, 1 10| ps
toff Tumn-off time L=1H, See Figure 2 1 10| ps

PARAMETER MEASUREMENT INFORMATION

1

BAT GND

| —
wt= N

g
BAT NEG vo
= ~-52V l -52V

Figure 1. Generalized Test Circuit, Each Driver

Load

BAT GND
Input N
Output
v RL=1kQ
= BAT NEG
L=1H
[
-52V
TEST CIRCUIT
—————— 3V
mpot_ oo/ N
| | | oV
[ Lo
_ﬂl 1= ton — [ topy
| |
| ] — ~ Vo(on)
Output —25V '/ -—25V\|
~—52V
VOLTAGE WAVEFORMS

Figure 2. Test Circuit and Voltage Waveforms, Each Driver
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DS3680
QUAD TELEPHONE RELAY DRIVER

SLRS014B — D2758, MARCH 1986 — REVISED APRIL 1993

APPLICATION INFORMATION

52-V Battery
L
=i
s =
-7 9 DS3680
I | 1 BAT NEG q K1
T 1IN+ £
| I 2 11IN- o ?/
4
—— )3 P rour |2
2IN-
J | 5 1 k2
| 3IN+
I | 6 1aIN- - f/
8 12
l p v 4IN + 20UT
l 7 aiN-
[ K3 g—
Control = -
Signal
Source 1
30UT
Ka g——
4 0UT
K1 Thru K4
50-V Relay Colls — 50 mA MAX
BAT GND

ra

Figure 3. Relay Driver
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L293
QUADRUPLE HALF-H DRIVER

SLRS005 — D2942, SEPTEMBER 1986 — REVISED MAY 1980

¢ 1-A Output Current Capability Per Driver
® Pulsed Current 2-A Driver

¢ Wide Supply Voltage Range: 4.5V to 36 V
¢ Separate Input-Logic Supply

®* NE Package Designed for Heat Sinking

® Thermal Shutdown

¢ Internal ESD Protection

¢ High-Noise-immunity inputs

® Functional Replacement for SGS L293

description

The L293 is a quadruple high-current half-H driver
designed to provide bidirectional drive currents of
up to 1 A at voltages from 4.5 V to 36 V. It is
designed to drive inductive loads such as relays,
solenoids, dc and bipolar stepping motors, as well
as other high-current/high-voltage loads in
positive-supply applications.

All inputs are TTL compatible. Each output is a
complete totem-pole drive circuit with a Darlington
transistor sink and a pseudo-Darlington source.
Drivers are enabled in pairs with drivers 1 and 2
enabled by 1,2EN and drivers 3 and 4 enabled by
3,4EN. When an enable input is high, the
associated drivers are enabled and their outputs
are active and in phase with their inputs. When the
enable input is low, those drivers are disabled and
their outputs are off and in a high-impedance
state. With the proper data inputs, each pair of
drivers form a full-H (or bridge) reversible drive
suitable for solenoid or motor applications.

External high-speed output clamp diodes should
be used for inductive transient suppression. A
Vcc1terminal, separate from Vo, is provided for
the logic inputs to minimize device power
dissipation.

The L293 is designed for operation from 0°C
to 70°C.

NE PACKAGE
(TOP VIEW)
1,2EN ] 1 4 16]] Veet
A2 15[]4A
VK 4[] 4Y
HEAT SINKAND J" [|4  13[] | HEAT SINK AND
GROUND \ |5 12| S GROUND
2v[]s 1] sy
2A[l7 10[] 3A
Veez [} 8 9[] 3,4EN
logic symbolt
2
>
1A v 3 .y
1 EN
1,26N —4 | v .
7 v 2y
A —
3A > L
9 EN
34N —¢ | T “
15 v ay
aA

t This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC publication 617-12.

logic diagram

2 3
1A 1Y
1
1,2EN
7 [
2A 2y
10 1
3A 3y
9
3,4EN
15 14
4A 4y
FUNCTION TABLE
(each driver)
INPUTS# OUTPUT
A EN A
H H H
L H L
X L z

H = high-level, L = low-level,

X =irrelevant, Z = high-impedance (off)

¥In the thermal shutdown mode, the
output is in the high-impedance state
reqardless of the input levels.

PRODUCTION DATA Information Is current as of publication date.
spacifications per the terms of Texas Instruments

standard warrenty.
testing of sl parameters.

RUEEE 1. W

Copyright © 1990, Texas Instruments Incorporated
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L293
QUADRUPLE HALF-H DRIVER

SLRS005 - D2942, SEPTEMBER 1986 - REVISED MAY 1990

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT

Veel *-

Current
Source

Input

GND ® *

TYPICAL OF ALL OUTPUTS

® °-

Veez

¢————— Output
:—-—0
q

* GND

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vo1 (see Note 1)
Output supply voltage, Vgoo
Input voltage, V|
Output voltage range

Peak output current (nonrepetitive, t < 5 ms)
Continuous OUtPUL CUITENt, 10 . ..ot e s
Continuous total dissipation at (or below) 25°C free-air temperature (see Notes 2 and 3)
Continuous total dissipation at 80°C case temperature (see Note 3)
Operating case or virtual junction temperature range
Storage temperature range . ........ouuuii i e
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds

NOTES: 1. All voltage values are with respect to the network ground terminal.
2. For operation above 25°C free-air temperature, derate linearly at the rate of 16.6 mW/°C.
3. Foroperation above 25°C case temperature, derate linearly at the rate of 71.4 mW/°C. Due to variations in individual device electrical
characteristics and thermal resistance, the built-in thermal overload protection may be activated at power levels slightly above or below

the rated dissipation.

recommended operating conditions

+2A
1A
2075 mW
5000 mW
—-40°C to 150°C
—-65°C to 150°C
260°C

MIN MAX | UNIT
Logic supply voltage, VoG4 4.5 7 \"
Output supply voltage, Voo 36 \
High-level input voltage, ViH Voer<7V 23 \Y
Vece127V 2.3 7
Low-level output voltage, V| -0.3f 15 Vv
Operating free-air temperature, Ta 0 70 °C

tThe algebraic convention, in which the least positive (most negative) designated minimum, is used in this data sheet for logic voltage levels.

TExas

*p

INSTRUMENTS
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L293
QUADRUPLE HALF-H DRIVER

SLRS005 ~ D2942, SEPTEMBER 1986 — REVISED MAY 1990

electrical characteristics, Vog1 =5V, Vg2 = 24 V, T = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
VOH High-level output voltage loH=-1A Vcce-1.8 Vgoce-14 \%
VoL Low-level output voltage loL=1A 1.2 1.8 \
H High-level input current a Vi=7V 02 130 pA
EN 0.2 +10
i Low-level input current A Vi=0 -3 10 pA
EN -2 -100
All outputs at high level 13 22
lcct1  Logic supply current lo=0 |Alloutputs at low level 35 60 mA
All outputs at high impedance 8 24
All outputs at high level 14 24
Icc2  Output supply current lo =0 |All outputs at low level 2 6| mA
All outputs at high impedance 2 4
switching characteristics, Voc1 =5V, Vg2 =24 V, Tp = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tpLH Propagation delay time, low-to-high-level output from A input 800 ns
tpHL Propagation delay time, high-to-low-level output from A input . 400 ns
— - CL =30 pF, See Figure 1
tTLH  Transition time, low-to-high-level output 300 ns
trHL Transition time, high-to-low-level output 300 ns

PARAMETER MEASUREMENT INFORMATION

e
90% | | 90% 3v
input 5V 241v Input 1.5V : : 15V
| |
Vce1 Veez
Puise
Generator 1A
(see Note A)
Y T Output
3Vv—1EN CL =30 pF
GND I (see Note B)
=+ L
TEST CIRCUIT

VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: ty < 10 ns, tf< 10 ns, ty = 10 us, PRR =5 kHz, Zo =50 Q.
B. Ci includes probe and jig capacitance.

Figure 1. Test Circuit and Voltage Waveforms

TEXAS 'k?
INSTRUMENTS
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L293

QUADRUPLE HALF-H DRIVER

SLRS005 - D2942, SEPTEMBER 1986 — REVISED MAY 1990

Control A

APPLICATION INFORMATION

5V 24V

éwm

Veet

Vee2

1Y

ﬁ
N w
<

4 q

3,4EN
ape=id;

3A

Control B

10

4A 4y

15

bt
>

Thermal
Shutdown

14, 5,12, 13

GND

ARV

14 i'

Figure 2. Two-Phase Motor Driver
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L293D
QUADRUPLE HALF-H DRIVER

SLRS008A - D3511, SEPTEMBER 1986 — REVISED MAY 1980

¢ 600-mA Output Current Capability Per
Driver

® Pulsed Current 1.2-A Per Driver
¢ Output Clamp Diodes for inductive

¢ Wide Supply Voltage Range
45Vto36V

¢ Separate Input-Logic Supply

¢ Thermal Shutdown

® Internal ESD Protection

¢ High-Noise-Immunity Inputs

¢ Functional Replacement for SGS L293D

description

The L293D is a quadruple high-current half-H
driver designed to provide bidirectional drive
currents of up to 600-mA at voltages from 4.5V to
36 V. Itis designed to drive inductive loads such as
relays, solenoids, dc and bipolar stepping motors,
as well as other high-current/high-voltage loads in
positive-supply applications.

All inputs are TTL-compatible. Each output is a
complete totem-pole drive circuit with a Darlington
transistor sink and a pseudo-Darlington source.
Drivers are enabled in pairs with drivers 1 and 2
enabled by 1,2EN and drivers 3 and 4 enabled by
3,4EN. When an enable input is high, the
associated drivers are enabled, and their outputs
are active and in phase with their inputs. External
high-speed output clamp diodes should be used
for inductive transient suppression. When the
enable inputis low, those drivers are disabled, and
their outputs are off and in a high-impedance
state. With the proper data inputs, each pair of
drivers form a full-H (or bridge) reversible drive
suitable for solenoid or motor applications.

AV terminal, separate from Voo, is provided
for the logic inputs to minimize device power
dissipation.

The L293D is designed for operation from 0°C
to 70°C.

NE PACKAGE
(TOP VIEW)
1,2EN [] 1 16]] Vcci
1Al 154A
1Y ] 4Y
HEAT SINK AND ]\ HEAT SINK AND
GROUND ] S GROUND
2y ] 3Y
2A ] 3A
Veez ] 3,4EN
logic symbolt
2
3
1A 1 N o 3
1,2EN —¢ |
EN O ]
7 v 2y
2A 10
>4
3A ] " v 1" ay
s4eN —4 | EN » 14
AL v ay

t This symbol is in accordance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12.

logic diagram

2 3
1A 1Y
1
1,2EN
7 6
2A 2y
10 1
3A 3y
9
3,4EN
15 14
4A ay
FUNCTION TABLE
(each driver)
INPUTS# OUTPUT
A EN Y
H H H
L H L
X L z

H = high-level, L = low level,

X = irrelevant, Z = high-impedance (off)

¥in the thermal shutdown mode, the
output is in the high-impedance state
regardless of the input levels.

PRODUCTION DATA information Is current as of publication date.
mmumwmm exas Instruments

standard waranty.
taating of e parameters.

= Toms ¥

Copyright © 1990, Texas Instruments Incorporated
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L293D
QUADRUPLE HALF-H DRIVER

SLRS008A - D3511, SEPTEMBER 1986 — REVISED MAY 1990

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
- Veea
Veet T -
Input Output
GND
-—— *® . GND

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Logic supply voltage, Vo1 (SE@ NOte 1) ...t 36V
Output SUPPLY VORAGE, V02 -+ttt ettt ittt et e e e 36V
INPUL VORAGE, V| .o e e e e 7V
Outputvoltage range .............oouiuiniriiiii it -3VtoVgea+3V
Peak output current (nonrepetitive, t s 100 US) . .....vvtiit it e +1.2A
Continuous output CUITENt, 10 .. ..o\ttt e +600 mA
Continuous total dissipation at (or below) 25°C free-air temperature (see Notes 2and 3) ....... 20756 mW
Continuous total dissipation at 80°C case temperature (seeNote3) ......................... 5000 mW
Operating case or virtual junction temperature range ..............c..vvvvererenennns. —40°C to 150°C
Storage temperature range .............o.veiiiie ittt —-65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds ................ccvvvininennnn. 260°C

NOTES: 1. All voltage values are with respect to the network ground terminal.

2. For operation above 25°C free-air temperature, derate linearly at the rate of 16.6 mwW/°C.

3. Foroperation above 25°C case temperature, derate linearly at the rate of 71.4 mW/°C. Due to variations in individual device electrical
characteristics and thermal resistance, the built-in thermal overload protection may be activated at power levels slightly above or below
the rated dissipation.

recommended operating conditions

MIN  MAX | UNIT
Logic supply voltage, Voc1 45 7 Vv
Output supply voltage, Voo Veet 6| Vv
High-level input voltage, Vi Vee1=7V 23 Vooi|
Vece1=z7V 23 7
Low-level input voltags, Vi -0.3% 1.5 \
Operating free-air temperature, Tp 0 70 °C
tThe Ialgebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for logic voltage
levels.
s
INSTRUMENTS
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L293D
QUADRUPLE HALF-H DRIVER

SLRS008A - D3511, SEPTEMBER 1986 — REVISED MAY 1990

electrical characteristics, Vog1 =5V, Vo2 =24V, Tp = 25°C

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
VoH  High-level output voltage loH =-0.6 A Vcca-1.8 Vgoce-1.4 v
VoL Low-level output voltage loL=06A 1.2 1.8 v
VOkH High-level output clamp voltage lok=-0.6A Veeca+1.3 v
VokL Low-level output clamp voltage lok=-0.6 A 1.3 \
iH High-level input current A Vi=7V 02 1% HA
EN 0.2 =10
A -3 -10
L Low-level input current =N Vi=0 mr =300 HA
All outputs at high level 13 22
Icct Logic supply current lo=0 All outputs at low level 35 60 mA
All outputs at high impedance 8 24
All outputs at high level 14 24
Icc2  Output supply current lo=0 All outputs at low level 2 6| mA
All outputs at high impedance 2 4
switching characteristics, Voc1 =5V, Vgc2 =24V, Tp = 25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
tpLH Propagation delay time, low-to-high-level output from A input 800 ns
tpHL Propagation delay time, high-to-low-level output from A input . 400 ns
— - CL =30 pF, See Figure 1
trLH  Transition time, low-to-high-level output 300 ns
trHL Transition time, high-to-low-level output 300 ns

PARAMETER MEASUREMENT INFORMATION

Y b
90% I : 90% 3v
Input S5V 24V input 1.5V | | #1s8v
I I '\ 10% 10%. /!
Veet Veez ' ————— 0
Pulse
G t — A
(see Note A)
Y —T Output
av—EN CL=30pF
GND I (see Note B) Output
L L
TEST CIRCUIT

VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: t; < 10 ns, tf < 10 ns, t, = 10 ps, PRR = 5 kHz, Z0 =50 Q.
B. Cy includes probe and jig capacitance.

Figure 1. Test Circuit and Voltage Waveforms

TEXAS *’f
INSTRUMENTS
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L293D

QUADRUPLE HALF-H DRIVER

SLRS008A - D3511, SEPTEMBER 1986 — REVISED MAY 1990

APPLICATION INFORMATION

5V 24V

Veel

16

Control A ADC

Control B ‘-DO

o re—
AT
T O
N
inniiSiat
A
NI~ A
Y i

Figure 2. Two-Phase Motor Drive
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L298

® 2-A Output Current Capability Per Full-H
Driver

® Wide Range of Output Supply
Voltage...5Vto 46 V

Separate Input-Loglc Su
Thermal Shutdown
Internal Electrostatic Discharge Protection
High Noise Immunity

Functional Replacement for SGS L298

v Vplta

description

The L298 is a dual high-current full-H (bridge)
driver designed to provide bidirectional drive
currents of up to 2 A at voltages from 5 V to 46 V.
It is designed to drive inductive loads such as
relays, solenoids, dc motors, stepping motors,
and other high-current or high-voltage loads in
positive-supply applications. All inputs are TTL
compatible. Each output (Y) is a complete
totem-pole drive with a Darlington transistor sink
and a pseudo-Darlington source. Each full-H
driver is enabled separately. Outputs 1Y1and 1Y2
are enabled by 1EN, and outputs 2Y1 and 2Y2 are
enabled by 2EN. When an EN input is high, the
associated channels are active. When an EN input
is low, the associated channels are off (i.e., in the
high-impedance state).

Each half of the device forms a full-H reversible
driver suitable for solenoid or motor applications.
The current in each full-H driver can be monitored
by connecting a resistor between the sense output
terminal 1E and GND and another resistor
between sense output terminal 2E and GND.

External high-speed output-clamp diodes should
be used for inductive transient suppression. To
minimize device power dissipation, Vggci,
separate from Vgogo, is provided for the logic
inputs.

The L298 is designed for operation from 0°C to
70°C.

DUAL FULL-H DRIVER
SLRS011 - D2942, OCTOBER 1986 — REVISED JUNE 1990
KV PACKAGE
(TOP VIEW)
/ T N q5[——> °E
u—— 2v2

13— 2
12| —— 2A2
n|F——> 2EN
10| F/—= 2a1
— VoY
—————— GND

O

9
8
NE———> 1A2
6| ———> 1EN
5| ————> 1At
2| —V 7%
K]} e— ]
] || — A
\ A N> €
The tab is electrically connected to GND.
logic symbolt
5 2
1Al ——— g vV i1
6 EN 1
¥ 1E
1EN 7—x—+: T 3 )
1A2 —— ViEP———— 1y2
10 13
2A1 ——— > v 211
1 EN 15
2EN X 2E
a1
12 14
2A2 ——— Vi 2y2

1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC publication 617-12.

FUNCTION TABLE
(each channel)

INPUTS 3 OUTPUT
EN Y
H

L
Z

tIn the thermal shutdown mode, the
outputs are in the high-impedance state
regardless of the input levels.

H = high level, L = low level,

X =irrelevant, Z = high impedance (off)

XrrI|>»
rIxI

date.

PRODUCTION DATA information Is current as of Tptmmon

Productscorfom 1 specficatons u el of Teas nsrumens #

teating of il parametas. ’ Y TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

Copyright © 1990, Texas Instruments Incorporated
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L298
DUAL FULL-H DRIVER

SLRS011 - D2942, OCTOBER 1986 ~ REVISED JUNE 1990

logic diagram (positive logic)

9
Veet o

1Y1 1v2 Vee2 2v1 2v2
2 3 14 13 14

1A1 5 —( o g P 12 2A2
*— ¢ *— o
1A2 L 10 2A1
1EN6 1 2EN
1 8 15
1E GND 2E

absolute maximum ratings over operating temperature range (unless otherwise noted)

Logic supply voltage, Vog1, (See Note 1) ... e 7V
Output SUPPIY VOIAGE, VOG22 -+t v vt etettti ittt it ie it ieiieae e 50V
Input voltagerange at AOrEN, V| ... -03Vto7V
Output voltage range, Vo .. .vveie ittt -2VtoVgeo +2V
Emitter terminal (1E and 2E) voltagerange, VE ......ccvviiiiiiiiiiiiiiiiiiiin i, -05Vto23V
Emitter terminal (1E and 2E) voltage (nonrepetitive, ty, <50 us) ...t -1V
Peak output current, Iopm (nonrepetitive, ty, <01 mMs) ... +3A

(repetitive, ty, <10 ms, duty cycle <80%)) ...........coooiiiiiiinin.n, +25A
Continuous oUtPUt CUITENE, 10 - ..o ettt et 12A
Peak combined output current for each full-H driver (see Note 2)

(nonrepetitive, ty, SOTMS) ...iiiiii +3A

(repetitive, ty, <10 ms, duty cycle <80%) .........coovvviiniiiiii, +25A
Continuous combined output current for each full-H driver (see Note 2) ....................... 3.576 W
Continuous dissipation at (or below) 25°C free-air temperature (see Note 3) ................... 3575 W
Continuous dissipation at (or below) 75°C case temperature (seeNote 3) ........................ 25W
Operating free-air, case, or virtual junction temperaturerange ........................ —40°C to 150°C
Storage temperature range ............vieiieint ittt i e -65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds ...........c.ccvviiieiiinniennnn 260°C

NOTES: 1. All voltage values are with respect to network GND, unless otherwise noted.

2. Combined output current applies to each of the two full-H drivers individually. This current is the sum of the currents at outputs 1Y1
and 1Y2 for full-H driver 1 and the sum of the currents at outputs 2Y1 and 2Y2 for full-H driver 2. The full-H drivers can carry the rated
combined current simultaneously.

3. Foroperation above 25°C free-air temperature, derate linearly at the rate of 28.6 mW/°C. For operation above 75°C case temperature,
derate linearly at the rate of 333 mW/°C. Due to variations in individual device electrical characteristics and thermal resistance, the
built-in thermal overload protection can be activated at power levels slightly above or below the rated dissipation.

3-16
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L298
DUAL FULL-H DRIVER

SLRS011 — D2942, OCTOBER 1986 — REVISED JUNE 1990

recommended operating conditions

MIN MAX UNIT
Logic supply voltage, Vo1 45 7 \
Output supply voltage, Vo2 5 46 \
-0.5t 2
Emitter terminal (1E or 2E) voltage, Vg (see Note 4) Voot -3.5 v
Vcc2 -4
A 23 Veet
High-level input voltage, V)i (see Note 4) >3 veca —72'5 v
EN
Veer
Low-level input voltage at A or EN, Vj_ -0.3t 1.5 Vv
Output current, lo 12 A
Commutation frequency 40 kHz
Operating free-air temperature, Ta 0 70 °C

t The algebraic convention, in which the least positive (most negative) value is designated minimum, is used in this data sheet for emitter terminal
voltage and logic voltage levels.
NOTE 4: For optimum device performance, the maximum recommended voltage at any A input is 2.5 V lower than VG2, the maximum
recommended voltage atany ENinputis V1, andthe maximumrecommended voltage atany emitter terminal is 3.5 V lower than VGG 1
and 4 V lower than Vcca.

electrical characteristics, Vo1 =5V, Vgc2 =42 V, VE = 0, T = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
loH=-1A Vcca-1.8 Vgoeoe-1.2
VOH High-level output voltage OH cc2 ce2 v
lIoH=-2A Vcco-2.8 Vgogo-1.8
loL=1A VE +1.2 VE+1.8
VoL Low-level output voltage oL E* E* \Y
loL=2 A VE+17 VE+26
Total source plus sink loH=-1A, loL=1A 2.4 3.4
Vv See Note 5 v
drop  output voltage drop loH=-2A, loL=1A | o o¢ 35 52
A V=V 30 100
1 High-level input current ! H pA
EN |V|=V|H<Vce1-06V 30 100
L Low-level input current ll=0to 1.5V -10 pA
All outputs at high level 7 12
Icc1  Logic supply current lo=0 All outputs at low level 24 32 mA
All outputs at high impedance 4 6
All outputs at high level 38 50
Icc2  Output supply current lo=0 All outputs at low level 13 20 mA
All outputs at high impedance 2

NOTE 5: The Vdrop specification applies for IoH and lo|_ applied simultaneously to different output channels. Vdrop =Voc2-VoH + VoL -VE.

TEXAS "9
INSTRUMENTS
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L298
DUAL FULL-H DRIVER

SLRS011 — D2942, OCTOBER 1986 — REVISED JUNE 1990

switching characteristics, Vgc1 =5V, Vgc2 =42V, VE = 0, T =25°C

PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
 td(on) _ Tum-on delay time, source current from A input 25 us
td(om Turn-off delay time, source current from A input 1.7 us
Rise time, source current (turning on 0.4
L " ¢ - 9 on) Ci =30 pF, See Figure 1 o
t Fall time, source current (turning off) 0.2 us
.ld.(.o"‘) Tum-on delay time, source current from EN input 25 us
td(off) Tum-off delay time, source current from EN input 1.7 us
td(on)  Tum-on delay time, source current from A input 1.5 us
tdm Tum-off delay time, source current from A input 0.7 us
Rise time, source current (turning on 0.2
L - { - g on) CL =30 pF, See Figure 2 ot
1 Fall time, source current (turning off) 0.2 us
td(on)  Tum-on delay time, sink current from EN input 1.5 us
td(of)  Tum-off delay time, sink current from EN input 0.7 us
INSTRUMENTS
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L298
DUAL FULL-H DRIVER

SLRS011 — D2942, OCTOBER 1986 — REVISED JUNE 1990

PARAMETER MEASUREMENT INFORMATION

5V 42V
Input |
Pulse | wen| Veer  Veez
Generator * —loH |
(see Note A) | (see Note B) Circuit Y * OH'y Output
ENA Under Test l
4V ——————— CL=30pF
(see Note B) | GND E T (see Note C) RL=20Q
TEST CIRCUIT
lt—ﬂ-—l <10ns [¢—>»— <10 ns
| "
| I [y S —— 4V
I 90% 90% |
|
Input Voltage |
(see Note B) | | 2v 2v }
|
| I\l
1%F | 0% ov
;r= 20 us »
— ""‘I td(on) — :‘— td(otn)
10% I 10% loL~0A
| | |
I |
Output Current | |
I | |
| [T " loH=-2A
le—>t-t, —>t
| \—— L ———- von~a0V
|

|
i
|
|
| 90% 90% |
|
Output Voltage : :
| |
10% 10% VoL =0

VOLTAGE AND CURRENT WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR = 2 kHz, Zp = 50 Q.
B. ENis at4 Vif A is used as the switching input. A is at 0 V if EN is the switching input.
C. C includes probe and jig capacitance.

Figure 1. Sink Current Test Circuit and Voltage and Current Waveforms From Data and Enable Inputs

TEXAS ‘W
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L298
DUAL FULL-H DRIVER

SLRS011 — D2942, OCTOBER 1986 — REVISED JUNE 1990

PARAMETER MEASUREMENT INFORMATION

5V a2v
Input I
'/ V
Q;\_‘:;:gr l AEN cmc;fwﬁ oe m
(see Note A) | (see Note B) UnderTest Y * * Output
v ENA L ey esope
(see Note B) | GND T (see Note ¢) o RL=209Q

E
L4
1

TESTCIR(_:UIT

s10ns <10ns
T T w

90% |

A Input Voltage |
(see Note B) :
|

oV

4V

EN Input Volitage
(see Note B)

oV

loL~2A
Output Current
loH~0A
VoH~42V
Output Voltage
10%
————— VoL~2V

VOLTAGE AND CURRENT WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR = 2 kHz, Zg = 50 Q.
B. ENis at4 Vif Ais used as the switching input. Ais at 4 V if EN is the switching input.
C. Ci includes probe and jig capacitance.

Figure 2. Test Circuit and Sink Current Switching Times From Data and Enable Inputs

TEXAS "'J
INSTRUMENTS
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L298
DUAL FULL-H DRIVER

SLRSO11 - D2942, OCTOBER 1986 — REVISED JUNE 1990
APPLICATION INFORMATION

This circuit shows one half of an L298 used to provide full-H bridge drive for a 24-V 2-A dc motor. Speed control is
achieved with a TLC555 timer. This provides variable duty cycle pulses to the EN input of the L298. In this
configuration, the operating frequency is approximately 1.2 kHz. The duty cycle is adjustable from 10% to 90% to
provide a wide range of motor speeds. The motor direction is determined by the logic level at the direction control
input. The circuit may be enabled or disabled by the logic level at the EN input. A 5-V supply for the logic and timer
circuit is provided by a TL431 shunt regulator. For circuit operation, refer to the function table.

FUNCTION TABLE
DIRECTION
ENABLE CONTROL 1Y1 1Y2
H H source sink
H L sink source
L X disabled disabled

X =don'tcare H = highlevel L =low level

1kQ 8200

* 24V
o
Speed RESET 7 LI t
Control pisc
THR TLC555 oOUT TL431 24-vb%om§:?-e
t
TRIG l 1.2
GND CONT | 2 kQ i
0.1 uF j: 0.01 pF g =
) ) 1 AA$
2.7
kQ 1/2 L298
Y1 1Y2
Direction __|
Control —{ 1A1 q 3 1A2
— )C Veet Veez
N7401 L—AAnA _15 ?ED 1EN
—§ ): 2.7kQ = =
Enable ——+ ’.’3
2.7kQ

1 Diodes are 1N4934 or equivalent
Figure 3. L298 as Bidirectional DC Motor Driver

TEXAS {9
INSTRUMENTS
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SN55451B THRU SN55454B
SN75451B THRU SN75454B
DUAL PERIPHERAL DRIVERS

SLRS021A - D2217, DECEMBER 1976 - REVISED MAY 1993

PERIPHERAL DRIVERS FOR SN55451B, SN554528,
HIGH-CURRENT SWITCHING AT SN55453B, SN55454B . . . JG PACKAGE
VERY HIGH SPEEDS SN754518, SN754528,
SN75453B, SN75454B . . . D OR P PACKAGE
® Characterized for Use to 300 mA (TOP VIEW)
® High-Voltage Outputs a1 8] Voo
® No Output Latch-Up at 20 V (After 1B ]2 70128
Conducting 300 mA) 1 [ls sfl2A
¢ High-Speed Switching GND [} 4 sfay
® Circuit Flexibllity for Varied Applications
® TTL-Compatible Diode-Clamped Inputs SN55451B, SN55452B
o Standard Supply Voltages SN55453B, sussoan?év.l.) FK PACKAGE
® Plastic DIP (P) With Copper Lead Frame i Q
Provides Cooler Operation and Improved 2«8 292 g
Reliability
® Package Options Include Plastic NC []4 8212 1918 NC
Smali-Outline Packages, Ceramic Chip iB[]s 17[Q 28
Carriers, and Standard Plastic and Ceramic NC [1s 16[] NC
300-mil DIPs Y7 15[] 2A
SUMMARY OF DEVICES NC e 9 10 11 12 1§4E NC
o ¥ o e Vs o |
LOGIC OF
DEVICE | coMPLETE CIRcuIT | PACKAGES g98X¢
(0]
SN554518 ANDT FK, JG NC - No internal connection
SN554528 NAND JG
SN554538 OR FK, JG
SN554548 NOR JG
SN754518 AND D,P
SN754528 NAND D,P
SN754538 OR D,P
SN75454B NOR D,P
T With output transistor base connected externally to
output of gate
description

The SN55451B through SN55454B and SN75451B through SN75454B are dual peripheral drivers designed
for use in systems that employ TTL logic. This family is functionally interchangeable with and replaces the
SN75450 family and the SN75450A family devices manufactured previously. The speed of the devices is equal
to that of the SN75450 tamily, and the parts are designed to ensure freedom from latch-up. Diode-clamped
inputs simplify circuit design. Typical applications include high-speed logic buffers, power drivers, relay drivers,
lamp drivers, MOS drivers, line drivers, and memory drivers.

The SN55451B/SN75451B, SN55452B/SN75452B, SN55453B/SN75453B, and SN55454B/SN75454B are
dual peripheral AND, NAND OR, and NOR drivers, respectively (assuming positive logic), with the output of

Amaliatara

tha Annantan ta tha ha ~E e
lllG lUgIU gatco Illlclllally UUIIIIU\JIUU IU uc uaaua Ul ll |U I|P|| uulpul uanoiIstuio.

The SN55’ drivers are characterized for operation over the full military range of —55°C to 125°C. The SN75’
drivers are characterized for operation from 0°C to 70°C.

PRODUCTION DATA information is current as of publication date. Copyright © 1993, Texas Instruments Incorporated
Products conform to specifications per the terme of Texas instruments
g doss not include
testing of all parameters. l
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SN55451B THRU SN55454B
SN75451B THRU SN75454B
DUAL PERIPHERAL DRIVERS

SLRS021A~- D2217, DECEMBER 1976 ~ REVISED MAY 1993

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SN55' SN75° UNIT
Supply voltage, Vcc (see Note 1) 7 7 \Y
Input voltage 5.5 5.5 Vv
Interemitter voltage (see Note 2) 55 5.5 v
Off-state output voltage 30 30 Vv
Continuous collector or output current (see Note 3) 400 400 mA
Peak collector or output current (ty, < 10 ms, duty cycle < 50%, see Note 4) 500 500 mA

Continuous total power dissipation

See Dissipation Rating Table

Operating free-air temperature range -55t0 1256 0to 70 °C
Storage temperature range -85 to 150 -65to0 150 °C
Case temperature for 60 seconds FK package 260 °C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds JG package 300 °C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds D or P package 260 °C

NOTES: 1.

Voltage values are with respect to network GND, unless otherwise specified.

2. This is the voltage between two emitters of a multiple-emitter transistor.

3. This value applies when the base-emitter resistance (RgEg) is equal to or less than 500 Q.

4. 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.

DISSIPATION RATING TABLE

PACKAGE TA <25°C DERATING FACTOR Ta =70°C Ta = 125°C
POWER RATING ABOVE Tp = 25°C POWER RATING POWER RATING
D 725 mW 5.8 mW/°C 464 mW —
FK 1375 mW 11.0 mW/°C 880 mW 275 mW
JG 1050 mW 8.4 mW/°C 672 mW 210 mW
P 1000 mW 8.0 mwW/°C 640 mW —
recommended operating conditions
SN55' SN75'
UNIT
MIN NOM MAX MIN NOM MAX
Supply voltage, Voo 45 5 55| 4.75 5 525 "
High-level input voltage, V|4 2 2 \")
Low-level input voltage, V)i 0.8 0.8 v
Operating free-air temperature, Ta -55 125 0 70 °C

TEXAS "3
INSTRUMENTS
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SN55451B, SN75451B
DUAL PERIPHERAL POSITIVE-AND DRIVERS

SLRS021A - D2217, DECEMBER 1976 — REVISED MAY 1893

logic symbolt

1A
iB
2A
2B

&b

~N|oN

3

1Y

2y

t This symbol is in accordance with ANSI/IEEE Std 91-1984
and IEC publication 617-12.
Pin numbers shown are for the D, JG, and P packages.

FUNCTION TABLE
(each driver)

A B Y

L L L (on state)
L H L (on state)
H L L (on state)
H H H (off state)

positive logic: ___
Y = AB or A+B

logic diagram (positive logic)

3
1 1Y
1A Tw
B |/ [ N
6 t— 2Y
2A —
7
28 — A
p—— GND

schematic (each driver)

Vee

4kQ 1.6kQ < 130Q

o

Resistor values shown are nominal.

A —4
B —

electrical characteristics over recommended operating free-air temperature range

SN55451B SN75451B
PARAMETER TEST CONDITIONS# UNIT
MIN TYPS MAX| MIN TYPS MAX
Vik Input clamp voltage Vce=MIN, L=-12mA -12 -15 -12 -15 \
Vcc=MIN, Vi =08V,
loL = 100 mA 0.25 0.5 0.25 0.4
VoL Low-level output voltage v TR \
cc= ! IL=08YV,
IoL = 300 mA 0.5 0.8 05 0.7
. Vecec =MIN, V|4 =MIN,
IOH High-level output current Vou =30V 300 100 pA
I Input current at maximum input voltage | Vcc = MAX, V|=55V 1 1] mA
IH High-level input current Vece =MAX, V|=24V 40 40 pA
iL Low-level input current Vcc =MAX, V=04V -1 -16 -1 -16] mA
IccH  Supply current, outputs high Vecec=MAX, V=5V 7 1 7 1 mA
lccL Supply current, outputs low Vec=MAX, V=0 52 65 52 65 mA
% For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ All typical values are at Vo = 5 V, Ta = 25°C.
switching characteristics, Voo =5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tPLH Propagation delay time, low-to-high-level output 18 25
tpHL Propagation delay time, high-to-low-level output lo~200mA, Cp=15pF, 18 25 ns
tyLH  Transition time, low-to-high-level output RL=50Q, See Figure 1 5 8
trHL  Transition time, high-to-low-level output 7 12
' ] SN55451B | vg =20V, 1o ~ 300 mA, Vs-6.5
\"/ High-level output voltage after switchin ' ! mvV
OH  Highievel oulput vollag "0 I'SN754518 | See Figure 2 Vs-65
INSTRUMENTS
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SN55452B, SN75452B
DUAL PERIPHERAL POSITIVE-OR DRIVERS

SLRS021A- D2217, DECEMBER 1976 — REVISED MAY 1993

logic diagram (positive logic)

logic symbolt
n - &D 3
2 op—— 1y
18
A — 5
7 P 2Y
28

t This symbol is in accordance with ANSI/IEEE Std 91-1984
and IEC publication 617-12.

Pin numbers shown are for the D, JG, and P packages.

1A
1B

2B

[~ ]

1Y

4
p—— GND

FUNCTION TABLE schematic (each driver)
(each driver)
A B Y Vee
L L H (off state)
L H H (off state)
H L H (off state)
H H L (on state) Y
positive logic:
Y =ABor A+B
GND
Resistor values shown are nominal.
electrical characteristics over recommended operating free-air temperature range
SN55452B SN75452B
PARAMETER TEST CONDITIONS# UNIT
MIN TYPS MAX| MIN TYPS MAX
ViIK Input clamp voltage Vecc=MIN, |j=-12mA -12 -15 -12 -15 \
Vcc=MIN, V|4 =MIN,
loL = 100 mA 0.25 0.5 0.25 0.4
VoL Low-level output voitage v
Vcc=MIN, V|4 =MIN, 05 08 05 07
loL = 300 mA ' ’ : ’
" Vcec=MIN, Vi =08V,
loH  High-level output current Vor =30V 300 100 pA
] Input current at maximum input voltage | Voo = MAX, V|=565V 1 1 mA
[T¥] High-level input current Voo =MAX, V=24V 40 40 A
L Low-level input current Vce =MAX, V=04V -11 -16 -11 -16| mA
IccH Supply current, outputs high Ve =MAX, V=0 1 14 1 14| mA
IccL  Supply current, outputs low Vece=MAX, V=5V 56 7 56 71 mA
% For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ Al typical values are at Ve =5V, Ta=25°C.
switching characteristics, Vg =5V, T = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tpLH Propagation delay time, low-to-high-level output 26 35
tpHL Propagation delay time, high-to-low-level output lo~200mA, Cp =15pF, 24 35 ns
tyuH  Transition time, low-to-high-level output RL=50Q, See Figure 1 5 8
trHL  Transition time, high-to-low-level output 7 12
i o SN55452B [vg =20V, I ~ 300 mA, Vs-65
Vi High-level output voltage after switch ! ' mV
OH g P g "9 SN754528 | See Flgure 2 Vg-6.5
TEXAS *?
INSTRUMENTS
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SN55453B, SN75453B
DUAL PERIPHERAL POSITIVE-OR DRIVERS

SLRS021A - D2217, DECEMBER 1976 — REVISED MAY 1893

logic symbolt logic diagram (positive logic)
1 3
1A 1D 3
2 oF——— 1y 1A 1 v
1B " 2
28 — 5 B —L S A g
7 2y 6 — 2Y
2B 2A
7
t 8 4
This symbol is in accordance with ANSI/IEEE Std 91-1984 b
and |EC publication 817-12. GND
Pin numbers shown are for the D, JG, and P packages.
FUNCTION TABLE schematic (each driver)
(each driver) ¢ Vee
A B Y 4kQ 3;1.skn 3; 4kQ 3 130Q
L L L (on state)
L H | H (off state)
H L | H (off state) Y
H H H (off state) A —4 }7
positive logic: ____
Y=A+BorAB B *
b4 $ so0q
1kQ
GND
Resistor values shown are nominal.
electrical characteristics over recommended operating free-air temperature range
PARAMETER TEST CONDITIONS# SNS54538 SNz UNIT
MIN TYPS MAX| MIN TYP§ MAX
ViK Input clamp voltage Vcc=MIN, |j=-12mA -12 -15 -12 -15] V
Vec=MIN, V| =08V,
v Lowiovel " IoL = 100 mA 0.25 0.5 0.25 0.4 v
& output voltage
oL g Vcc=MIN, V|_=08V, 05 08 05 07
loL = 300 mA : : ‘ :
Vo =MIN,  Viy = MIN,
IOH High-level output current Vop =30V 300 100 A
] Input current at maximum input voltage | Vcc =MAX, V=55V 1 1 mA
iH High-level input current Vecc=MAX, V|=24V 40 40| pA
L Low-level input current Vee =MAX, V=04V -1 -16 -1 -16] mA
IccH  Supply current, outputs high Vce =MAX, V=5V 8 1 8 1] mA
lcocL Supply current, outputs low Vee =MAX, V=0 54 68 54 68] mA
% For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
§ All typical values are at VGG = 5 V, Ta = 25°C.
switching characteristics, Voc =5V, T = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tpLH Propagation deiay time, iow-to-high-ievei output 18 25
tpHL Propagation delay time, high-to-low-level output lo~200mA, Cp=15pF, 18 25 s
tyLH  Transition time, low-to-high-level output RL=50Q, See Figure 1 5 8
trHL  Transition time, high-to-low-level output 7 12
i o SN554538 [vg =20V, 10 ~ 300 mA, Vs-65
VoH High-level output voltage after switching SN75a538 | See Figure 2 Ve-65 mV
INSTRUMENTS
POST OFFICE BOX 856303 ® DALLAS, TEXAS 75265 3-27



SN55454B, SN75454B
DUAL PERIPHERAL POSITIVE-NOR DRIVERS

SLRS021A— D2217, DECEMBER 1976 — REVISED MAY 1993

logic diagram (positive logic)

1A
1B

logic symbolt
" — TS
2

2 op—— 1y
1B

)
A 3 S— 2v
28

t This symbol is in accordance with ANSI/IEEE Std 91-1984

and IEC publication 617-12.
Pin numbers shown are for the D, JG, and P packages.

2B

3
1 1Y
T,
5
(]
7
4
'—

GND

FUNCTION TABLE schematic (each driver)
(each driver)
A B Y Vec
L L H (off state)
L H L (on state)
H L L (on state)
H H | L (on state) A—e Y
positive logic: B o
Y = A+B or AB %
? ? - *> +— GND
Resistor values shown are nominal.
electrical characteristics over recommended operating free-air temperature range
PARAMETER TEST CONDITIONS# SNS54548 SN754548 UNIT
MIN TYPS MAX| MIN TYPS MAX
VIK Input clamp voltage Vec=MIN, l=-12mA -12 -15 -1.2 -15 \
?gﬁjw:" A ViH =MIN, 025 05 025 04
VoL Low-level output voltage v NV N \
lo?_C;aoo ma R 05 08 05 07
loH High-level output current xgg - |\3/|(;r</ ViL=08V, 300 10| pA
I Input current at maximum input voltage | Vcc =MAX, V|=55V 1 1] mA
IIH High-level input current Vecc=MAX, V|=24V 40 40 pA
L Low-level input current Vecc =MAX, V=04V -1 -16 -1 -16| mA
IcCH Supply current, outputs high Veoc =MAX, V=0 13 17 13 17| mA
IccL  Supply current, outputs low Voc =MAX, V|=5V 61 79 61 791 mA
% For conditions shown as MIN or MAX, usa the appropriate value specified under recommended operating conditions.
§ Al typical values are at VGG = 5 V, Ta = 25°C.
switching characteristics, Vgg =5V, T = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tpLH Propagation delay time, low-to-high-level output 27 35
tpHL Propagation delay time, high-to-low-level output lo~200mA, Cp=15pF 24 35 ns
truH  Transition time, low-to-high-level output RL=50¢2, See Figure 1 5 8
trHL  Transition time, high-to-low-level output 7 12
) . SN55454B |vg =20V, Io ~ 300 mA Vg-6.5
Vi High-level output voltage after switchin ! ' mV
OH ¢ A ¢ ening SN75454B | See Flgure 2 Vg-6.5
INSTRUMENTS
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SN55451B THRU SN55454B
SN75451B THRU SN75454B
DUAL PERIPHERAL DRIVERS

SLRS021A - D2217, DECEMBER 1976 — REVISED MAY 1883

PARAMETER MEASUREMENT INFORMATION

Input 24V v
i
'451B RL=50Q é
'452B )
Pulse Output
Generator &
(see Note A) Circuit
Under
Test
-~
| CL=15pF
4538 GND | SUB (see Note B)
'454B |
! 1l L1 L
04V = = T <
TEST CIRCUIT

VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR s 1 MHz, Zg = 50 Q.
B. C includes probe and jig capacitance.

Figure 1. Test Circuit and Voltage Waveforms, Complete Drivers

Vg=20V
2mH
Input 2.[4 vV sV
'451B 1N3064 S 65Q
'452B )
Puise Output
Generator | ¢
(see Note A) Clrcuit
Under
Test | cL=1spF
“T (see Note B)
| VoH
'4538 GND | SUB
4548 | Output
! 1 L1 L
04V = = I VoL
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR s 12.5 kHz, Zg = 50 Q.
B. C includes probe and jig capacitance.

Figure 2. Test Circuit and Voltage Waveforms for Latch-Up Test of Complete Drivers

TEXAS *9
INSTRUMENTS
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SN55451B THRU SN55454B
SN75451B THRU SN75454B
DUAL PERIPHERAL DRIVERS

SLRS021A - D2217, DECEMBER 1976 — REVISED MAY 1993

TYPICAL CHARACTERISTICS

TRANSISTOR
COLLECTOR-EMITTER SATURATION VOLTAGE
vs
COLLECTOR CURRENT

/
/

©
>

| H
£ 10
[

0.5 SeeNote A

0.4
Ta= 7%
0.3

/

—>

0.2

0.1 — Ta = 25°C

VCE(sat) — Collector-Emitter Saturation Voltage -V

0
10 20 40 70 100 200 400

I - Collector Current - mA
NOTE A: These parameters must be measured using pulse techniques, ty = 300 ps, duty cycle < 2%.

Figure 3

TEXAS *‘.’
INSTRUMENTS
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SN55461 THRU SN55464
SN75461 THRU SN75463
DUAL PERIPHERAL DRIVERS

SLRS022 - D2218, DECEMBER 1976 — REVISED MAY 1890

PERIPHERAL DRIVERS FOR SN55461, SN55462,
HIGH-VOLTAGE, HIGH-CURRENT DRIVER SN55463, SN55464 ... . JG PACKAGE
APPLICATIONS SN75461,
SN75462,SN75463. .. D OR P PACKAGE
® Characterized for Use to 300 mA (TOP VIEW)
® High-Voltage Outputs a1 Y, IVee
® No Output Latch-Up at 30 V (After 1B[]2 7])28
Conducting 300 mA) 1Y ] 3 6[) 2A
® Medium-Speed Switching GND [ 4 5[] 2y
® Circuit Flexibllity for Varied Applications
and Cholce of Logic Function sns&sasgzrsg:#smit(eﬁkcmes
® TTL-Compatible Diode-Clamped Inputs ’ (ToP wEw)
® Standard Supply Voltages o
® Plastic DIP (P) With Copper Lead Frame for 2299
Cooler Operation and Improved Reliability T
® Package Options Include Plastic Small NC [] 4 18[J NC
Outline Packages, Ceramic Chip Carriers, 1B [])s 17[] 2B
and Standard Plastic and Ceramic 300-mil NC {] 6 16[J NC
DIPs 1Y [ 15[] 2A
NC I8 14[J NC
9 10 11 12 13
SUMMARY OF SERIES 55461/75461 [ o Tom Vo T oo
DEVICE | LOGIC | PACKAGES 222%¢
SN55461 | AND FK, JG (O
SN55462 NAND FK, JG NC - No internal connection
SN55463 | OR FK, JG
SN55464 | NOR FK, JG
SN75461 | AND D,P
SN75462 | NAND D,P
SN75463 | OR D, P

description

These dual peripheral drivers are functionally interchangeable with SN55451B through SN55454B and
SN75451B through SN75453B peripheral drivers, but are designed for use in systems that require higher
breakdown voltages than those devices can provide at the expense of slightly slower switching speeds. Typical
applications include logic buffers, power drivers, relay drivers, lamp drivers, MOS drivers, line drivers, and
memory drivers.

The SN55461/SN75461, SN55462/SN75462, SN55463/SN75463, and SN55464 are dual peripheral AND,
NAND, OR, and NOR drivers, respectively (assuming positive logic), with the output of the gates internally
connected to the bases of the npn output transistors.

Series SN55461 drivers are characterized for operation over the full military temperature range of -55°C
to 125°C. Series SN75461 drivers are characterized for operation from 0°C to 70°C.

Copyright © 1990, Texas Instruments Incorporated

PRODUCTION DATA Information Is cument as of publication date.

Pmdum rm to specifications per m‘ :mn of lmwm #

mﬂng of all parameters. h TEXAS
INSTRUMENTS
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SN55461 THRU SN55464
SN75461 THRU SN75463
DUAL PERIPHERAL DRIVERS

SLRS022 - D2218, DECEMBER 1976 — REVISED MAY 1990

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

SN55' SN75’ UNIT

Supply voltage, V¢ (see Note 1) 7 7 v
Input voltage 55 55 \
Interemitter voltage (see Note 2) 5.5 5.5 \'
Off-state output voltage 35 35 v
Continuous collector or output current (see Note 3) 400 400 mA
Peak collector or output current (t s 10 ms, duty cycle = 50%, see Note 4) 500 500 mA
Continuous total power dissipation See Dissipation Rating Table
Operating free-air temperature range, Ta ~-551t0 125 0to 70 °C
Storage temperature range -65 to 150 —65 to 150 °C
Case temperature for 60 seconds FK package 260 °C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds JG package 300 °C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds D or P package 260 °C

NOTES: 1.

2. This is the voltage between two emitters A and B.
3. This value applies when the base-emitter resistance (Rgg) is equal to or less than 500 Q.
4. 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.

Voltage values are with respect to network GND unless otherwise specified.

DISSIPATION RATING TABLE
PACKAGE TA =25°C DERATING FACTOR Ta =70°C Ta =125°C
POWER RATING ABOVE Tp = 25°C POWER RATING POWER RATING
D 725 mW 5.8 mW/°C 464 mW -
FK 1375 mW 11.0 mW/°C 880 mW 275 mW
JG 1050 mwW 8.4 mW/°C 672 mW 210 mwW
P 1000 mW 8.0 mW/°C 640 mW -
recommended operating conditions
SN55’ SN75’
MIN NOM MAX| MIN NOM MAX UNIT
Supply voltage, Voo 45 5 55| 475 5§ 525 v
High-level input voltage, V|4 2 2 \J
Low-level input voltage, V| 0.8 0.8 \
Operating free-air temperature, Tp —-55 125 0 70 °C

TEXAS*?

INSTRUMENTS
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SN55461, SN75461
DUAL PERIPHERAL POSITIVE-AND DRIVERS

SLRS022 - D2218, DECEMBER 1976 — REVISED MAY 1980

loglc symbolt logic diagram (positive logic)
1 3
1A &b 3
2 o 1Y 1A v
1B 2
T 5 18— 5
6 — 2y
28 L z 2A 7—1
2B —
t This symbol is in accordance with ANSI/IEEE Std 91-1984 b GND

and IEC Publication 617-12.
Pin numbers shown are for D, JG, and P packages.

FUNCTION TABLE
(each driver)

Y
L L (on state)
H L (on state)
L L (on state)
H H (off state)

log

iC: A —4
B —1

schematic (each driver)

4kQ

1.6 kQ

130Q

Vce

W

Resistor values shown are nominal.

electrical characteristics over recommended operating free-air temperature range

PARAMETER TEST CONDITIONST Shesest SHrse UNIT
MIN TYP¥ MAX| MIN TYPt MAX
ViIK Input clamp voltage Vcc=MIN, |j=-12mA -12 -15 -12 -15 \
. Vecc =MIN, V|4 =MIN,
loH High-level output current Vor =35V 300 100 pA
Vec=MIN, VL =08V,
loL = 100 mA 0.25 0.5 0.25 0.4
VoL Low-level output voltage \
Vcc=MIN, V| =08V, 0.5 08 05 07
loL =300 mA ) ’ ’ :
] Input current at maximum input voltage | Vocc = MAX, V|=55V 1 1 mA
[IT%] High-level input current Voo =MAX, V=24V 40 40 pA
1T Low-level input current Voec =MAX, V=04V -1 -16 -1 -16| mA
ICCH Supply current, outputs high Vec=MAX, V=5V 8 1" 8 1 mA
lccL Supply current, outputs low Vcec=MAX, V=0 56 76 56 76| mA
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
% All typical values are at VoG = 5 V, Ta = 25°C.
switching characteristics, Voc =5V, Tp =25°C
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
tPLH Propagation deiay time, iow-to-high-ievei output 30 55
tPHL Propagation delay time, high-to-low-level output lo~200mA, Cp =15pF, 25 40 ns
tTLH Transition time, low-to-high-level output RL=50Q, See Figure 1 8 20
tTHL Transition time, high-to-low-level output 10 20
- - SN55461 Vg=30V, 1o ~300 mA, Vs-10
VOH High-level output voltage after switching SN75a61 See Figure 2 V10 mV
TEXAS *’f
INSTRUMENTS
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SN55462, SN75462
DUAL PERIPHERAL POSITIVE-NAND DRIVERS

SLRS022 - D2218, DECEMBER 1976 — REVISED MAY 1990

logic symbolt

1
1A & D 3

2 o3 L-_— 1Y
1B
2A s 5
7 — 2Y
£D

t This symbol is in accordance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12.
Pin numbers shown are for D, JG, and P packages.

FUNCTION TABLE
(each driver)
A B Y
L L H (off state)
L H H (off state)
H L H (off state)
H H L (on state)
positive logic:
Y=ABorA+B

logic diagram (positive logic)

1A
1B

NA
&n

2B

7

1
1O—,
6

O p—

4
——

schematic (each driver)

GND

Resistor values shown are nominal.

electrical characteristics over recommended operating free-air temperature range

Vee

PARAMETER TEST CONDITIONST SNesas2 SNTSas2 UNIT
MIN TYP MAX| MIN TYP} MAX
VIK Input clamp voltage Vec=MIN, j=-12mA -12 -15 -12 -15 \
Ion  High-level output current xgﬁ - zls”\:/’ ViL=08V, 300 100| pA
:/0(7_0:1'\0'1(;,:'1 A ViH = MIN, 025 05 025 04
VoL Low-level output voltage \
Voe =MIN, Vi = MiN, 05 08 05 07
IoL = 300 mA
] Input current at maximum input voltage |Vog = MAX, V|=55V 1 1 mA
IH High-level input current Vec =MAX, V|=24V 40 40 pA
iL Low-level input current Voo =MAX, V=04V -11  -16 -1.1 -16| mA
IccH Supply current, outputs high Vecc=MAX, V=0 13 17 13 17| mA
IccL  Supply current, outputs low Vecec=MAX, V|=5V 61 76 61 76| mA
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
# All typical values are at Vo = 5 V, Ta = 25°C.
switching characteristics, Vgc =5V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
tpLH  Propagation delay time, low-to-high-level output 45 65
tpHL  Propagation delay time, high-to-low-level output Ig~200mA, Cy =15pF, 30 50
tyLH  Transition time, low-to-high-level output RL=50, See Figure 1 13 | ™
trHL  Transition time, high-to-low-level output 10 20
Von  High-level output voltage after switching ::jzzzz \S/§e=F?:u\rI(’a 2 10~ 300 mA, Ve-10 Vs-10 mV
)
TEXAS
INSTRUMENTS
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SN55463, SN75463

DUAL PERIPHERAL POSITIVE-OR DRIVERS

SLRS022 — D2218, DECEMBER 1976 — REVISED MAY 1890

logic symbolt

1A
1B
2a

2B

1

21D

2
6
7

1Y

2y

1 This symbol is in accordance with ANSI/IEEE Std 91-1984
and |EC Publication 617-12.
Pin numbers shown are for D, JG, and P packages.

logic diagram (positive logic)

1A
1B

2A
2B

1
2

6
7

!

3
1Y

2y

4
—— GND

FUNCTION TABLE schematic (each driver)
(each driver) Vee
A B Y
L L L (on state)
L H H (off state)
H L | H(off state) Y
H H H (off state)
positive logic: ___
Y=A+BorAB
GND
Resistor values shown are nominal.
electrical characteristics over recommended operating free-air temperature range
PARAMETER TEST CONDITIONSt SNSsa63 SN75463 UNIT
¢ MIN TYP: MAX| MIN TYP? MAX
ViK Input clamp voltage Vcc=MIN, |j=-12mA -12 -15 -12 -15 \
- Vee =MIN,  ViH4 =MIN,
loH  High-level output current Vo =35V 300 100 A
Vee = MIN, Vi =08V, 025 05 025 04
loL = 100 mA
VoL Low-level output voitage \"
Vcc=MIN, V| =08V, 0.5 0.8 05 0.7
loL =300 mA ’ ' ’ '
] Input current at maximum input voltage | Voo = MAX, V=55V 1 1 mA
IH High-level input current Vce = MAX, V=24V 40 40 A
i Low-level input current Vee =MAX, V=04V -1 -16 -1 -16| mA
IccH Supply current, outputs high Veec =MAX, V=5V 8 1 8 1 mA
IccL  Supply current, outputs low Vee =MAX, V|=0 58 76 58 76 mA
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
% Al typical values are at Vog = 5 V, Ta = 25°C.
switching characteristics, Vog =5V, Tp = 25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
tei 4 Propagation delay time, low-to-high-level output 30 55
tpHL Propagation delay time, high-to-low-level output lo~200mA, C=15pF, 25 40 ns
tyLy  Transition time, low-to-high-level output RL=50Q, See Figure 1 8 25
trHL  Transition time, high-to-low-level output 10 25
i o SN55463 Vg =30V, 1o ~ 300 mA, Vg-10
VoH High-level output voltage after switching SN75463 See Figure 2 V10 mVv
i
TEXAS b
INSTRUMENTS
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SN55464
DUAL PERIPHERAL POSITIVE-NOR DRIVER

SLRS022 - D2218, DECEMBER 1976 — REVISED MAY 1990

logic symbolt logic diagram (positive logic)
1 >1D 3
A N <o N3y 1 1A
1B 1A
6 1B 2
2A 5 5
7 >— 2Y 6 2y
2B 2A
2B !
t This symbol is in accordance with ANSI/IEEE Std 91-1984 4
and |IEC Publication 617-12. —— GND

Pin numbers shown are for the JG package.

FUNCTION TABLE
(each driver)

* )¢ * * \ G Vee
B
A Y ska 32K 24k 130 Q
L L H (off state)
L H L (on state)
H L L (on state)
H H L (on state) A—¢ Y
positive logic: B 9
Y=A+BorAB <
? $1kQ 5500 Q
* * * 9—o— GND
m
Resistor values shown are nominal.
electrical characteristics over recommended operating free-air temperature range
PARAMETER ¥ SNS5464 UNIT
TEST CONDITIONS! MIN TYPE MAX
VIK Input clamp voltage Vce = MIN, l|=-12mA -12 -15 \
loH  High-level output current Vce = MIN, ViL=0.8YV, VoH =35V 300| pA
VGG = MIN, ViH = MIN, loL = 100 mA 025 05
V Low-level t volt v
OL  Low-leveloutputvoltage VCo = MIN, ViH=MIN, oL = 300 mA 05 08
1] Input current at maximum input voltage Vge = MAX, V=55V 1 mA
IiH High-level input current Voo = MAX, Vi=24V 40 pA
i Low-level input current Vee = MAX, Vi=04V -1 -16]| mA
IccH Supply current, outputs high Voe = MAX, V=0 14 19| mA
IccL  Supply current, outputs low Vce = MAX, V=5V 67 85| mA
1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
1 All typical values are at VoG = 5 V, Tp = 25°C.
switching characteristics, Voo =5V, Tp = 26°C
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
tpLH Propagation delay time, low-to-high-level output 40 65
tpHL  Propagation delay time, high-to-low-level output lo~200mA, Ci =15pF, 30 50 ns
tTLH  Transition time, low-to-high-level output RL=50Q, See Figure 1 8 20
tTHL  Transition time, high-to-low-level output 10 20
. o Vg =30V, Io =300 mA,
VoH High-level output voltage after switching See Figure 2 Vg-10 mV
INSTRUMENTS
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SN55461 THRU SN55464
SN75461 THRU SN75463
DUAL PERIPHERAL DRIVERS

SLRS022 - D2218, DECEMBER 1976 — REVISED MAY 1930

PARAMETER MEASUREMENT INFORMATION

Input 24V oV
|
461 RL=50Q
'462 <
Pulse Output ‘ - lons_ |
Sk, o | R
Under { snssaba | A 15V |
(see Note B) CL=15pF 0% [
(see Note B) —» 4 tpHL —» |¢— tPLH
‘463 GND | SUB %y | oo Yo
SN55464 | Output | 50% 50% |
10% 10
! L L L1 1 ' —A———voL
04V - T 77 ety M ey
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zo ~ 50 Q.
B. Ci includes probe and jig capacitance.

Figure 1. Test Circuit and Voltage Waveforms, Switching Times

Vg=30V s5ns —¥ [ —» [ si0ns
| |

3V

2mH Input
Input 24V 5V '461
| | '463
'461 1N3064 65Q
'462
4 s5ns P
Pulse s Output | |
Generator Py ircul nput
(see Note A) f, ;z:: '462
Test SN55464
(see Note B) 10%
| CL=15pF
'463 GND | SuB (see Note B)
SN55464 | Output
I L L
04V = - - =
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR < 12.5 kHz, Zg = 50 Q.
B. Cg includes probe and jig capacitance.

Figure 2. Test Circuit and Voltage Waveforms for Latch-Up Test

TEXAS "@
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SN553491
ROW (COMMON) DRIVER FOR DOT MATRIX LCD

SGLS042 — D4012, JANUARY 1992

® Duty Cycle for LCD Driver. .. 1/100 to 1/480 ® 5.V Power Supply Voltage
® VEg Voltage for LCD Driver...14Vto 26V ® CMOS Si-Gate High-Voltage Technology
(40 V Max) * 100-Terminal Ceramic Flat Package
¢ 80 Channel Outputs
HS PACKAGE
(TOP VIEW)
58338853 893993Iee5eeR
SSSSSSS3S3>35>33>>>==>
0000000000600 QQQ00GQ0
QOO0 0O0OO0OO0OO0OO0OODOLOOOLOLOLOLLOLO OO OO
v o o W oo W W e W o W o e W e ¥ o v ¥ o e v i s Vv |
d 10099 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83 82 81
COM30[| 1 ® 80]] COMS51
COM29[] 2 79[] COM52
comzs[] 3 78[] COM53
com27[] 4 77[] COM54
COM26(] 5 76]] COM55
COoM25[] & 75[] COMSs6
comz24[] 7 74 % COMS57
com23(] s 73]] COM58
com22[] ¢ 72[] coMs9
coM21[] 10 71]] cOMe0
COM20[] 11 70[] COMS61
comi9] 12 69[] COM62
com18(] 13 68]] cOM63
coMi17(] 14 67]] comes
comis(] 15 66|] COMS65
comisf] 16 es[] comes
com14[] 17 s4]]come?
coMi3[] 18 e3]] comes
comi2[] 19 62|] COM69
coMi11] 20 61[]com7o
com10[] 21 so[] com71
coma(] 22 s9]] com72
coms(] 23 s8] COM73
COM7([] 24 s57]] cOM74
coms[] 25 56]] COM75
coms(] 26 ss{] cOM76
coMa[] 27 sa|] com77
coms[] 28 sa[lcom7s
coM2(] 29 s2]] com7g
com1[] a0 51{] comso
31 3233 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
SRz ¥ EC080C 80805383
ZUE G 3522239225555
go g s %3

NC-No internal connection

description

The SN553491 row driver is a monolithic silicon gate CMOS integrated circuit designed to drive the row

electrodes of a liquid crystal flat panel display.

Copyright © 1992, Texas Instruments Incorporated

PRODUCTION DATA Information e current ss of cation date.

Produm conform to specifications per the ‘::m m:' Inuymhm %

mm of all pwnmm' " ’FEXAS
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SN553491

ROW (COMMON) DRIVER FOR DOT MATRIX LCD

SGLS042 - D4012, JANUARY 1992

description (continued)

This device consists of an 80-bit shift register, an 80-bit level shifter, and an 80-channel output driver. Serial data
is entered into the shift register on either the rising or falling edge of the shift clock. SOUT is used to cascade

additional devices.

functional block diagram

SCK ::
SLRF

A

80 x 1 Bidirectional Data Shiter |

1 80
80-Bit Level Shifter I—‘I Logic I———“— M
™A 80 o a7
TESTH -2 D 50 Vis
80-Channel LCD Driver
TESTL 38 I — R T
< 48 vy 2
3o¢ 29¢ 2al coe 54l 53l szl s1l
- N (v} k R [-d
588 o0 35EE
© o o 0O 0 O o
power supply circuit
VEE 5V
VR l
Py Vv Vv
T "3 EE cC
MWV VL1
R1 + R3
————————— ANWN——————— VL6
R1
E: N R3
N ———— AM—PVL3
L_—— SN553491
R2 + R3
_ —————————AM—PVLY
R1 E + R3
- —————— WA———————1 V15
R1 R3
A VL2 GND
|
GND

Resistors marked with same number have equal value.

TExXAS ‘3
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SN553491

ROW (COMMON) DRIVER FOR DOT MATRIX LCD

SGLS042 - D4012, JANUARY 1992

Terminal Functions

1o DESCRIPTION
NAME NO.
COM1-COM80 1-30, O | Common (row) drive signal output, see Table 1.
51-100
GND 41 Ground
M 35 | | Frame signal input
NC 31, 40, 42, No internal connection
45, and 46
RIC 37 I | Select right or left shift of register
Vce: Right shift, SIN— R1— R2— R3— R80— SOUT
Vgg: Left shift, SIN— R80— R79— R2— R1— SOUT
R1 — COM1 output
R2 — COM2 output
|
|
|
R80 — COM80 output
SCK 38 | Shift clock
SIN 34 | | Serial input
SLRF 39 | | Select rise or fall edge of SCK for register and output shift
Vce: Rise edge of SCK
GND: Fall edge of SCK
SOuUT 43 O | Serial output
TESTH 33 | | Output test for on level of LCD (= V). See Table 2 for output test levels.
TESTL 36 | | Output test for off level of LCD (= VcC). See Table 2 for output test levels.
Vee 44 Voltage supply
VEE 32 Output bias voltage for LCD
VL1, VL2, 47-50 Output supplies for LCD
VLS, VL6 VL1 and VL2 are on level of LCD,
VL5 and VL6 are off level of LCD.
Table 1. Level for LCD Driving Signal
OUTPUT LEVEL | VL1 VL2 VLS VL6
M 0 1 0 1
Data 1 1 0 0
Table 2. Output Test Levels
OUTPUTTEST | TESTH=Vgg | TESTL=Vgg | TESTHIL =Veg
M 1 0 1 0 1 0
Output Level vz vL1 VL6 VLS VL6 VL5
INSTRUMENTS
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SN553491
ROW (COMMON) DRIVER FOR DOT MATRIX LCD

SGLS042 - D4012, JANUARY 1992

schematics of inputs and outputs

ALL INPUTS EXCEPT TESTHIL SOUT OUTPUT TYPICAL OF ALL COM OUTPUTS
VEE

Van
Twwv

c

)
<
r~
[

vLe ] [
—_— Input — Output
- ! ¢——— Output

vis —J { __[—«
GND GND T

VL2

@

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Vo (SEE NOte 1) ..o ieie i e e -03Vto7V
Output bias voltage range, VEE « -t v vtvrtnt ittt a ittt ee e eeaeeineans -03Vto40V
Input voltage range at SCK, SIN, M, SLRF, RILV| ......cooviiiiiiiiiiiin... .. -03VtoVpgc +03V
Output voltage range at SOUT, VO . ..ovviniiiiiiii i -03VtoVgg+03V
Output supply voltage range, VLn for LCD (seeNote2) ..................couo.... -03VtoVgg+03V
INPUE CUIT BN, I e e e et ettt e e +10mA
Outputcurrent, [o: SOUT ... i e e e 10 mA

COMTtOCOMBO ..ottt e e et eeeaaeaes 5mA
Operating free-air temperature range, TA  «..ovovereneneniniiineeiiiiiaiiaanenans -55°C to 125°C
Storage temperature range ...........c.iiiiii i e —-65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. Voltage values are with respect to GND.

2. VLnvoltage range should be under the following conditions: VEg = VL1 2 VL6 2 VEE -7 V, and 7 2 VL5 > VL2 2 GND.

TEXAS
INSTRUMENTS
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SN553491
ROW (COMMON) DRIVER FOR DOT MATRIX LCD

SGLS042 - D4012, JANUARY 1992

recommended operating conditions

MIN NOM  MAX UNIT
Supply voltage, Vo (see Notes 1, 2, 3, and 4) 45 5 5.5 v
Supply voltage for LCD output VEE, VL1, VL6, VL5, VL2 14 26 v
High-level input voltage, V|4 SCK, SIN, M, SLRF, R, TESTH, TESTL 0.8Vce Vee Vv
Low-level input voltage, V) SCK, SIN, M, SLRF, R, TESTH, TESTL GND 0.2Vee \J
Operating free-air temperature, TA -55 125 °C
Pulse duration, clock high, tw(SCKH) ALSCK, SLRF = GND 125 ns
Pulse duration, clock low, tw(SCKL) 5 us
Pulse duration, clock high, tw(SCKH) ALSCK, SLRF = VGg 5 us
Pulse duration, clock low, tw(SCKL) 125 ns
Setup time, SIN high or low, tgy 100 ns
Hold time, SIN high or low, ty 100 ns
Output hold time, SOUT high or low, th(so CL =30pF 100 ns
Clock frequency, folock SCK 100 kHz

NOTES: 1. Voltage values are with respect to GND.

2. VLn voltage range should be under the following conditions: VEg 2 VL1 2 VL6 = VEg -7V, and 7 = VL5 2 VL2 =2 GND.
3. Tum on and off sequence of power must be as follows:
Turn on sequence: Voc — Input — VEE
Turn off sequence: VEg — Input — Vcc.
4. VLn voltage range should be within A V (see Figure 1).

14 20 28 38
VEg-Output Bias Voltage Range-V

Figure 1

TEXAS {’?
INSTRUMENTS
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SN553491
ROW (COMMON) DRIVER FOR DOT MATRIX LCD

SGLS042 - D4012, JANUARY 1992

elect‘;i)cal characteristics over full range of recommended operating conditions (unless otherwise
note!

PARAMETER TEST CONDITIONS? MIN TYPE MAX | UNIT

VoH High-level output voltage | SOUT loH =-0.4 mA Ve -0.4 \'
VoL Low-level output voltage | SOUT loL = 0.4 mA 0.4 v
4  High-level input current SCK, SIN, M. SLRF, AL VoG = MAX, Vi=Vce ol

TESTH, TESTL 500 | pA
L Low-level input current SCOK, SR, M, SLRF, AL Voo = MAX, V| =GND -

TESTH, TESTL -5| pA
20 Output impedance COM1 to COM80 lp = 100 pA 3 8| kQ
I Input current VLn x::; - ://tg - ¥%EGC;ED 50| pA
Icc___ Supply current Vce Ve = MAX, VEE = MAX, 200| pA
IEg  Supply current VEE Vi=Vce, GND 25| mA

1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
Al typical values are at Tp = 25°C, Voo =5 V.

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature

FROM TO
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN MAX | UNIT
tod Propagation delay time SCK SOuUT Cp =30pF 3 us
INSTRUMENTS
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SN553491
ROW (COMMON) DRIVER FOR DOT MATRIX LCD

SGLS042 —- D4012, JANUARY 1992

PARAMETER MEASUREMENT INFORMATION

—————————— Vee
SCK
(SLRF = GND) ,

&
-
£
]
o]
x
5
£
]
o
Fa
Z

|

|

| , l |

| 1 tsu 9 l'— " —ﬂ'

1 —  — Vee
SIN | ><

: } { _____ GND

|

- tpa

I S von
sout | ><

—

—>| le— th(so)

NOTE: ty<30ns, t{<30ns
Figure 2. Serial Clock Timing Diagram -
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SN553492

COLUMN (SEGMENT) DRIVER FOR DOT MATRIX LCD

SGLS043 — D4008, JANUARY 1992

¢ Duty Cycle for LCD Driver. .. 1/100 to 1/480

® VEE Voltage for LCD Driver...14Vto 26 V
(40 V Max)

¢ 80 Channel Outputs

¢ 5-V Power Supply Voltage

¢ 4-Bit Data Bus

¢ CMOS Si-Gate High-Voltage Technology
¢ 100-Terminal Ceramic Flat Package

HS PACKAGE

(TOP VIEW)
- [ - N N ]
332888 83533333333 3
DHhDBDDBGBDBDBOBBNBAD GG G B
s W o W Vo Vs T o e Vs Vv T U v U e U U e Vv Ve N o U e Ve |
" 10099 98 97 96 95 94 93 92 91 90 89 88 87 86 85 84 83 82 81
SEG30(] 1 ® so[] sEGS51
SEG29[] 2 79]] SEG52
SEG28[] 3 78[] SEG53
SEG27[] 4 77{] SEG54
SEG26(] 5 76|] SEGS55
SEG25[] 6 75]] SEGS6
SEG24[] 7 74]] SEG57
SEG23[] 8 73[] SEGS8
SEG22[] o 72[] SEG59
SEG21[] 10 71| SEG60
SEG20[] 11 70[] SEG61
SEG19[] 12 69]] SEG62
SEG18[] 13 68|] SEG63
SEG17[] 14 67[]1 SEG64
SEG16[] 15 66]|] SEG65
SEG15(] 16 65[) SEG66
SEG14[] 17 64| SEG67
SEG13[] 18 e3]] sEGes
seG12[] 19 62[] SEG69
SEG11[] 20 61|] SEG70
SEG10([] 21 e0|] SEG71
SEGO[] 22 s9|] SEG72
SEG8[] 23 s58[] SEG73
SEG7(] 24 s7|] SEG74
SEGS[] 25 s6|] SEG75
SEG5(] 26 ss|] SEG76
SEG4[] 27 s54[] SEG77
SEG3(] 28 s3[] sEG78
seG2[] 20 s2|] SEG79
seG1[] 30 51| SEG80
31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50
o950 C O RN B S B0 £
3dd32855288538G*FR3E
= F
NC-No internal connection
PRODUCTION DATA Information ls current s of ation dete, Copyright © 1992, Texas Instruments Incorporated
e e o s sy *3
teting of al parameters. o0 TEXAS
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SN553492
COLUMN (SEGMENT) DRIVER FOR DOT MATRIX LCD

SGLS043 ~ D4008, JANUARY 1992

description

The SN553492 column driver is a monolithic silicon gate CMOS integrated circuit designed to drive the column
electrodes of a liquid crystal flat panel display.

This device consists of a 4 x 20-bit data latch, an 80 x 1-bit data latch, an 80-bit level shifter, and an 80-channel
output driver. Four-bit data is entered into the 4 x 20-bit data latch on the falling edge of the shift clock. CAS is
used to cascade additionai devices.

functional block diagram

- 45
37 ®
DST 39 Control » CAS
SCK
| v
& d 38 D
20-Bit Latch Select T < LR
Y 4
Bit BusH 20 | ¢«— D3
42
, 4-Bit |<4— D2
| l | 4 x 20 Data Latch | | | { Data 43
\ MUX |-<— D1
Data 44
M 80 Bus -4— DO
L 80 x 1 Data Latch
T w
80 x 1 Data Latch < Logic |-<«48 m
80
a7 I «—2 w1
TESTH TR
80-Channel LCD Driver .35
TESTL 20 < ” VL4
< VL2
3ol 29l 2al eee 54l 5al 52l 51l
- N ® Py
w v (7] »n

TEXAS @
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SN553492
COLUMN (SEGMENT) DRIVER FOR DOT MATRIX LCD

SGLS043 — D4008, JANUARY 1992

power supply circuit
Vv
EE 5V
g
' e vee Vece
1 R3
AN~ VL1
R1 R3
————— VWNW\—P VL6
R1
R3
p————— VWN————— VL3
SN553492
R2 R3
} —AVNWN—+— VL4
R1 R3
> VVv » vis
R1
R3
{ e vi2  GND
|
GND
Resistors marked with same number have equal value.
Terminal Functions
PIN
vo DESCRIPTION
NAME NO.
CAS 48 O | Cascade output
D0-D3 41-44 || Four bits of data input
Data Segment Output
0 On level of LCD
1 Off level of LCD
DST 37 | | Data strobe — data latched to 80 x 1 data latch and sets SEG output.
GND 36 Ground
EN 45 | | Enable
LR 38 I | Select left or right shift of 4 x 20 data latch, see Table 1.
M 46 | | Frame signal input
NC 40 No intemal connection
SCK 39 | | Shift clock of 4 x 20 data latch (falling edge)
SEG 1-SEG 80 1-30, O | Segment (column) drive signal output, see Table 2.
51-100
TESTH 47 | | Output test for on level of LCD (= V). See Table 3 for output test levels.
TESTL 50 i | Output test for off ievei of LCD (= V). See Tabie 3 for output test ieveis.
Vce 49 Voltage supply
VEE 31 Output bias voltage for LCD
VL1, VL2, 32-35 Output supplies for LCD
VL3, VL4 VL1 and VL2 are on level of LCD,
VL3 and VL4 are off level of LCD.
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Table 1. Left or Right Shift of 4 x 20 Data Latch

LUR |SCK | 1 2 3 4 19
D3 1 5 9 13 73
D2 2 6 10 14 74
GND
D1 3 7 1 15 75
DO 4 8 12 16 76
D3 | 80 76 72 68 8
D2 | 79 75 7 67 7
Vee
D1 78 74 70 66 6
Do | 77 73 69 65 5
Table 2. LCD Driving Signal Level
OUTPUTLEVEL | VL1 | vL2 | VL3 | VL4
M 1 0 1 0
Data 1 1 0 0

Table 3. On- and Off-Level LCD Tests

M | TESTH | TESTL | SEG1-SEGS0
1 1 0 VL1
0 1 0 VL2
1 1 1 VL3
0 1 1 VL4
1 0 1 VL3
1 0 1 VL4
schematics of inputs and outputs
ALL INPUTS EXCEPT TESTHIL CAS OUTPUT TYPICAL OF ALL SEG OUTPUTS
Vee Vee
VL1 | f
: VL3 f
Input _— _——— Output
- p——— Output
VL4 _-IEQ
GND GND -
VL2 {
GND
INSTRUMENTS
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Vo (S@@ Note 1) ... -03Vto7V
Output bias voltage range, VEE - -« vuvvie ittt iii i i -03Vtod40V
Input voltage range at DST, SCK, M, /R, EN, DO-D3, TESTH/L, V| .............. -0.3VtoVgg +0.3V
Output voltage rangs at CAS, VO «vvvvvvrrrrrrerurnnennnenniinaaannnn -03VioVgg+0.3V
Output supply voltage range, VLn for LCD (seeNote 2) .................covvnn -03VtoVEg+03V
INPUE CUITBNE, ] o e e i i e i e e +10mA
OUPUL CUITENt, 10: CAS .ttt ettt ettt et e et ettt et 10 mA

SEGTH0OSEGBD .....iuiitititeeatatae it eataeiaeaeiieaaaiaiaaas 5mA
Operating free-air temperature range, TA  ......oviveiitiiiiiiiiiiiii i enneiennnss -55°C to 125°C
Storage temperature range . ..............cciieeiiitiiiiiii i i i -65°C to 150°C

t Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. Voltage values are with respect to GND.

2. VLn voltage range should be under the following conditions: VEg 2 VL1 2 VL3 2 VEE -7 V, and 7 2 VL4 2 VL2 2 GND.

m#
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recommended operating conditions

MIN NOM  MAX UNIT
Supply voltage, Vcc (see Notes 2, 3, and 4) 45 5 55 v
Supply voltage for LCD output VEE, VL1 VL4 14 26 \"
High-level input voltage, ViH ?Es;%i?;ég'?tl R, Do to D3, EN, 0.8Vco Vee A
Low-level input voltage,V_ '?I?;:rff"l('ég%t/ R, Doto D3, EN, Vss 0.2Vce \"
Clock frequency, felock SCK 6 MHz
Operating free-air temperature, Tp -55 125 °C
Clock cycle time, tc(SCK) SCK 166 ns
Clock cycle time, tc(DST) DST tsckx20
Pulse duration, clock high, tw(SCKH) At SCK 83 ns
Pulse duration, clock low, tw(SCKL) At SCK 83 ns
Pulse duration, clock high, tw(SCKH) AtDST 70 tsckx19 us
Setup time, data strobe, DST low before SCK, tsy(DST) 80 ns
Hold time, data strobe, SCK low before DST, th(DsT) 30 ns
Setup time, Dn high or low, tgy 30 ns
Hold time, Dn high or low, t 30 ns
Enable time, ten SCK-EN 50 ns
Disable time, tgis EN-SCK 50 ns

NOTES: 2. VLn voltage range should be under the following conditions: VEg = VL1 =2 VL3 = VEg -7 V, and 7 = VL4 = VL2 = GND.
3. Turn on and off sequence of power must be as follows:

Turn on sequence: Vcc — Input — VEE
Turn off sequence: VEg — Input — V.

4. VLn voltage range should be within AV (see Figure 1).

14 20
VEE - Output Bias Voltage Range - V

Figure 1

F

28

38
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electrical characteristics over full range of recommended operating conditions (unless otherwise

noted)
PARAMETER TEST CONDITIONST MIN TYP¥ MAX| UNIT
VOH High-level output voltage | CAS IoH =—0.4 mA Vec —0.4 \'
VoL Low-level output voltage | CAS ioL = 0.4 mA 84] V
DST, SCK, M, /R, EN, s| uA
H High-level input current | DO to D3 Voo =MAX, V|=Vce
TESTH, TESTL 500 nA
DST, SCK, M, /R, EN, -5 pA
m Low-level input current | DO to D3 Vcc =MAX, V| =GND
TESTH, TESTL 5| pA
20 Output impedance SEG1 to SEG80 10 =100 pA 2 4| kQ
I Input current vin V| = VEg, GND +50 | pA
lcc Supply current Vece See Note 5 3] mA
IEE Supply current VEE See Note 5 25| mA
li(standby) Input standby current vce See Note 6 200 pA

1 For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
$ Al typical values are at T = 25°C, VoG =5 V. '
NOTES: 5. Test conditions are at fpgT = VG = MAX, VEE = MAX, V| = Vcc, GND. Outputs are not loaded.

6. Test condition of standby current is added at EN input = V.

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature

PARAMETER (I';‘RP%“:.) (OUTI'OPUT) TESTCONDITIONS | MIN MAX| UNIT
P ation delay time CAS, SCK-CAS 3 ns
tpd _Propag yt DST CL=30pF
td Frame sync delay time M 300 ns
INSTRUMENTS
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¥
Y

tw(osml
tr— < tf

|
——————— v
: 90% 90% 90% cc
DST 10%. 10% y L

tsu(DST) |

— t |“——H— th(DsT)

| o —_ v
90% | 90% cc
| |
scK | f |\ 10% 10%
| | ' | -— GND

te(DST) =|
|

I

- f

|
|
I | [&——¥1— tw(SCKL) | | l
| ¢ twisckn) | ! | L |
—» &t | >ty e th — |
il | |
M tosck) ——¥ || | . ' -~ Vee
N/ 90% | 90% i
D0-D3 | I |
. | | -— GND
o | |
| L |
: 90% [ ! [ VoH
CAS ! / : 10% !
f | | -— Vou
|
| |
: I‘_ﬂ_l tdis |__—-'°_" -- I v
i % oo
EN | 10%
; -— GND
ta(m) —ﬁ—b;
I -— Vec
><’ 90%
M
—— GND

NOTE: t, <30 ns, tf< 30 ns.
Figure 2. Timing Diagram
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APPLICATION INFORMATION
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SN75372
DUAL MOSFET DRIVER

SLLS025A - D3004, JULY 1986

® Dual Circuits Capable of Driving D OR P PACKAGE
High-Capacitance Loads at High Speeds (TOP VIEW)
® Output Supply Voltage Range up to 24 V 1A 11} spv
® Low Standby Power Dissipation Ef2 70 1501
2A(]3 6] 2y
description aND [ « 5[l Vocs
The SN75372 is a dual NAND gate interface
circuit designed to drive power MOSFETs from logic symbolt
TTL inputs. It provides high current and voltage
levels necessary to drive large capacitive loads at E 2 EN
high speeds. The device operates from a Vg1 of
5VandaVggoof upto24 V. A - TTUMOS LA
The SN75372 is characterized for operation from 3 [
0°C to 70°C. 2A I

t This symbol is in accordance with ANSI/IEEE Std 91-1984
and IEC Publication 617-12.

schematic (each driver)

Veet vVeez

To Other { <+
Driver

—

InputA ———4
®—— OutputY

3 A
Lo one 7

} Driver

PRODUCTION DATA Information Is cument as of 1y«mu:ouon date. Copyright © 1986, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas Instruments

standard warranty. p g does not ly include

testing of all parameters.
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absolute maximum ratings over operating free-air temperature range (uniess otherwise noted)

Supply voltage range, Vg1 (see Note 1)
Supply voltage range, Vg2
INPUE VORAGE . ettt e e
Peak output current, (t, < 10 ms, duty cycle < 50%)
Continuous total power dissipation
Operating free-air temperature range, Tp
Storage temperature range

-05Vto7V
-05Vto25V
55V
500 mA

........ See Dissipation Rating Table
0°C to 70°C

-65°C to 150°C

Lead temperature 1,6 mm (1/16 inch) from case for 10seconds ..........ccciiiiiiiiinnnn.. 260°C
NOTE 1: Voltage values are with respect to network GND.
DISSIPATION RATING TABLE
PACKAGE Ta=25°C DERATING FACTOR Ta=70°C
POWER RATING ABOVE Tp =25°C POWER RATING
D 725 mW 5.8 mW/°C 464 mW
P 1000 mW 8.0 mW/°C 640 mW
recommended operating conditions
MIN NOM MAX ! UNIT
Supply voltage, VCC1 4.75 5 525 "
Supply voltage, VcC2 4.75 20 24 Y
High-level input voltage, V|H 2 \"
Low-level input voltage, V| 0.8 v
High-level output current, IoH -10| mA
Low-level output current, Io 40] mA
Operating free-air temperature, Ta 0 70 °C

3-58
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electrical characteristics over recommended ranges of Vgg1, Voga, and operating free-air
temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN Typt MAX | UNIT
ViK Input clamp voltage l|=~12mA -15 \Y
ViL=08V, loH =-50 Veez-1.3 Voece-0.8
VOH High-level output voltage 8 OH uA ce2 cC2 v
ViL=08V, loH=-10mA |Vcc2-2.5 Vgge-1.8
VIH=2V, loL =10 mA 0.15 0.3
VoL Low-level output voltage Voca=15Vto 24V, VIH=2V, Vv
) 0.25 0.5
oL = 40 mA
VE Output clamp-diode forward voltage V| =0, IF =20 mA 1.5 v
Input current at maximum input
I voltage V=55V 1] mA
| High-level input t Ay A Vi=24V 20 WA
igh-level input curren =2.
IH 9 p Any E [ 80
Any A -1 -16
L Low-level input current il V|=04V mA
Any E -2 -32
b i Supply current from Vg1, both . " A
CC1R)  outputs high Voet =5.25V, Voco =24V,
Supply current from VG G2, both Allinputs at 0 V, No load
ICC2(H)  outputs high 05| mA
Supply current from Vo1, both
[ 16 24| mA
CC1L  outputs low Voct =525V, Voo =24V,
Supply current from VG o, both Allinputs at 5 V, No load
lcC2(L)  qutputs low 7 13| mA
Supply current from Voo, standby Vcet =0, Voo =24V,
lccz(s) condition Allinputs at5 V, No load 051 mA
1 All typical values are at Vo1 =5 V, Vooa = 20 V, and T = 25°C.
switching characteristics, Vog1 =5V, Vgc2 =20V, Ta = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
tpLH  Delay time, low-to-high-level output 20 35 ns
tpHL  Delay time, high-to-low-level output 10 20 ns
Transition time, low-to-high-level output 20 30 ns
TLH Ton Tme, owo 9 up CL=390pF, Rp=10Q, See Figure 1
trHL  Transition time, high-to-low-level output 20 30 ns
tpLH  Propagation delay time, low-to-high-level output 10 40 65 ns
tpHL  Propagation delay time, high-to-low-level output 10 30 50 ns
INSTRUMENTS
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PARAMETER MEASUREMENT INFORMATION

<10 ns { H.H_ <10ns
.y L ——— 3V
s [I_ ZT-V Input _J{W% 90% |
15V 15V |S
— 10% 10%
e —
Input Vecr  Veez ll‘__.. 058 .I ov
! sl |
tPHL t
Pulse l = Rp OHL (] { PHL —ﬁ—ﬂ] ' N
Generator > - }4)'— LH
(see Note A) Output M- tTHL Lol
l oL =390 pr | oL —les VoH
I__.END__..! = (see Note B) Veez-3V\ | LH Veez-3V
24V ; Output 2V 2V VoL
TEST CIRCUIT VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zg ~ 50 Q.
B. Ci includes probe and jig capacitance.

Figure 1. Test Circuit and Voltage Waveforms, Each Driver

TYPICAL CHARACTERISTICS
HIGH-LEVEL OUTPUT VOLTAGE LOW-LEVEL OUTPUT VOLTAGE
vs vs
HIGH-LEVEL OUTPUT CURRENT LOW-LEVEL OUTPUT CURRENT
Veez T T T T 0.5 r
Vee1=5V Vee1=5V

> Veez2=20V Veez2=20V

& Vecz-05 vi=osv 3| wi=2v >
=] " .

: 5 "
2 Ta = 70°C

Veez-1 S A /

s \ = ° -

g \[I| Ta=25C 5 03 =

o L Tp =70°C 5 =00

s Vcca-15 J ? 3 / Ta=0°C

> n °

J.,’ \‘1~--:': tE\ 2 0.2 /
£ NN oy
2 Veez-2 2
T N e

; P

- TA=0°C -

>° Veez-25 o 04

Veez-3 0
-0.01 -0.1 -1 -10 -100 ) 20 40 60 80 100
IoH - High-Level Output Current - mA loL - Low-Level Output Current - mA
Figure 2 Figure 3
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tpLH — Propagation Delay Time,

TYPICAL CHARACTERISTICS

POWER DISSIPATION (BOTH DRIVERS)

vs
VOLTAGE TRANSFER CHARACTERISTICS FREQUENCY
24 T 1200 T T
Veer =5V Vee1=5V / J
Vecz=20V Vecz=20V / /
20 No Load 1000 |- Input: 3-V Square Wave
T = 25°C 2 50% Duty Cycle / /
> I Ta =25°C / Yy
® 16 5§ 800 NI EET] /
5 \ ] CL = 600 pF /

H RENIE / /
$ i CL = 1000 pF yany
§ 12 o 600 L /

CL = 2000 pF
o § LI 1 P /
| 8 a 400 | Cp =4000pF
o [ 4 7 N
> =] ’ / 3 A
¢ 1 re L~ ﬁ‘ﬂ
a 200 - =
gt
CL = 400 pF —
0 o [=—=1' Allowable in P Package Only | |
0 0.5 1 15 2 25 10 20 40 100 200 400 1000
Vi - Input Voltage - V f - Frequency - kHz
Figure 4 Figure 5
PROPAGATION DELAY TIME, PROPAGATION DELAY TIME,
LOW-TO-HIGH-LEVEL OUTPUT HIGH-TO-LOW-LEVEL OUTPUT
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
200 r | 200 306'1 - : o\',v
180 - 180 | VCC2 =
CL = 4000 pF Rp=10Q
2 160 é‘.‘:‘ 160 | See Figure 1 Ci = 4000 pF
] Vec1=5V E !
5 140} Voga=20V > 5 140
g‘ Rp=10Q 2 %
O 120 See Figure 1 e o 120
® CL = 2000 pF 3]
§ 100 L P ’as 100 C = 2000 pF
L [ 23 o —
’_j CL = 1000 pF &3 CL = 1000 pF
P CL =200 pF a0 I'=‘ 5 > CL = 200 pF | |
S & L = 200 pl . Cy =390 pF Ex | CL=200pF, CL = 390 pF
20 20 ! §
CL =50 pF Ci =50pF
) s 0
00 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
Ta - Free-Air Temperature — °C Ta - Free-Alr Temperature — °C
Figure 6 Figure 7
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TYPICAL CHARACTERISTICS

PROPAGATION DELAY TIME,
LOW-TO-HIGH-LEVEL OUTPUT

vs
Vcca SUPPLY VOLTAGE
200 , T T
Veeo1 =5V _
180 | oo ——— CL=4000pF
5 TA =25°C P
o 160
g < See Figure 1 /
33 10 v
g2 /
c O 120
&3 / CL = 2000 pF
%3 100 e
>3 /
8 <&
g2 80
a b3 Cp = 1000 pF
i 60 T
g8 “ /C|_=200pF\ CL = 390 pF
~
20 7
~a Cy =50 pF
0 :
0 5 10 15 20 25
Vcc2 - Supply Voltage -V
Figure 8
PROPAGATION DELAY TIME,
LOW-TO-HIG!:-LEVEL OUTPUT
vs
LOAD C-.. ACITANCE
200 T
Veci=5V
180 — Vgga=20V
o Ta = 25°C Vd y
E € 160 [— See Figure 1 /‘ /
23 140 |
] D2
5 120 °'24Q/47/RD=109 4
8 >
o o 100
< 7
g § // /
& 80
] é / /
b o * 60 RD =0
g3 P
= 40 7 A
20 [
0
0 1000 2000 3000 4000

CL ~ Load Capacitance - pF

Figure 10

tpLH — Propagation Delay Time,

tpLH - Propagation Delay Time,
High-to-Low-Level Output —ns

High-to-Low-Level Output —ns

PROPAGATION DELAY TIME,
HIGH-TO-LOW-LEVEL OUTPUT

Vs
Vccoz SUPPLY VOLTAGE
200
Veec1 =5V
180} Rp=10Q
TA =25°C P
160 |- See Figure 1
CL = 4000 pF /
140 =]
"
120 //
Cp =2000 pF
100 L [ L—
/ ;_._J/
80
o ’ / Ci = 1000 pF
—
40 /{F 200 pF -:iji’%_
]
20 > 1
Cp =50 pF
0 0 5 10 15 20 25

Vce2 - Supply Voltage -V

Figure 9

PROPAGATION DELAY TIME,
HIGH-TO-LOW-LEVEL OUTPUT
vs
LOAD CAPACITANCE

200 T
Veei1=5V
180 - Vgg2=20V
Ta = 25°C /
160 [~ See Figure 1 7
140 } / /
120 Rp =24 Q/, L
100
//RD =10Q
) N~
60 7
40 // Rp=0
-
20
0

0 1000 2000 3000 4000

CL - Load Capacitance - pF

Figure 11

NOTE: For Rp = 0, operation with C|_ > 2000 pF violates absolute maximum current rating.
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SLLS025A - D3004, JULY 1986

APPLICATION INFORMATION
driving power MOSFETs

The drive requirements of power MOSFETs are much lower than comparable bipolar power transistors. The
inputimpedance of a FET consists of a reverse biased PN junction that can be described as a large capacitance
in parallel with a very high resistance. For this reason, the commonly used open-collector driver with a pullup
resistor is not satisfactory for high-speed applications. In Figure 12(a), an IRF151 power MOSFET switching
an inductive load is driven by an open-collector transistor driver with a 470-Q pullup resistor. The input
capacitance (Cjgg) specification for an IRF151 is 4000 pF maximum. The resulting long turn-on time due to the
combination of Cigs and the pullup resistor is shown in Figure 12(b).

48V
————— — ——— >
5V & &- o ] 4
4 |8 | % ? e
7 8
Lm SN75447 e 3 2
[}
TLCSS5P |3 = 381
6 5 > o
3 0 05 1 15 2 25 3
2 — >

g 1 j— - t-Time —ps
T "—/" ®

= (a)

Figure 12. Power MOSFET Drive Using SN75447
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5V

APPLICATION INFORMATION

A faster, more efficient drive circuit uses an active pullup as well as an active pulldown output configuration,
referred to as a totem-pole output. The SN75372 driver provides the high speed, totem-pole drive desired in
an application of this type, see Figure 13(a). The resulting faster switching speeds are shown in Figure 13(b).

48V
>
!4
s |8 §
7 £ 3
D =
3 22
TLC555P IRF151 5
6 5 112 SNT5372 L 3
2 1—]_ > 0
) l 5 005 1 15 2 25 3
;‘F < > t-Time -us
hd (b)

= (a)
Figure 13. Power MOSFET Drive Using SN75372
Power MOSFET drivers must be capable of supplying high peak currents to achieve fast switching speeds as
shown by the equation
vC

ok =,

where C is the capacitive load, and t; is the desired drive time. V is the voltage that the capacitance is charged
to. In the circuit shown in Figure 13(a), V is found by the equation

V=VoH-VoL
Peak current required to maintain a rise time of 100 ns in the circuit of Figure 13(a) is

(3 — 0)4(10-9)
gy = —— 22— 1 = 120 mA
PK™ " 100(10-9)

Circuit capacitance can be ignored because it is very small compared to the input capacitance of the IRF151.
With a Vg of 5 V, and assuming worst-cast conditions, the gate drive voltage is 3 V.

For applications in which the full voltage of Vogo must be supplied to the MOSFET gate, the SN75374 quad
MOSFET driver should be used.

*p

TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



SN75372
DUAL MOFSET DRIVER

SLLS025A ~ D3004, JULY 1986

THERMAL INFORMATION

power dissipation precautions

Significant power may be dissipated in the SN75372 driver when charging and discharging high-capacitance
loads over a wide voltage range at high frequencies. Figure 5 shows the power dissipated in a typical SN75372
as a function of load capacitance and frequency. Average power dissipated by this driver is derived from the
equation

Pr(av) = Ppociav) + Pciav) = Ps(av)

where Ppcay) is the steady-state power dissipation with the output high or low, P (ay) is the power level during
charging or discharging of the load capacitance, and Pgay) is the power dissipation during switching between
the low and high levels. None of these include energy transferred to the load, and all are averaged over a full
cycle.

The power components per driver channel are

HHL 15y o tLH
s P L — P S
V| IN_—/

1
|
P ~C V2 f |
Cav — " e I | ety
Ps(av) = PLHLLH* PHLtHL S |
T b T= Ut ——’l
where the times are as defined in Figure 14. Figure 14. Output Voltage Waveform

P, PH, PLH, and Py _are the respective instantaneous levels of power dissipation, C is the load capacitance.
V¢ is the voltage across the load capacitance during the charge cycle shown by the equation

Ve = VoH-VoL
Ps(av) may be ignored for power calculations at low frequencies.
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THERMAL INFORMATION

power dissipation precautions (continued)

In the following power calculation, both channels are operating under identical conditions:

VoH =19.2 V and Vg = 0.15 V with Vgg1 = 6 V, Voo = 20 V, Vg = 19.05 V, C = 1000 pF, and the
duty cycle = 60%. At 0.5 MHz, Pgay) is negligible and can be ignored. When the output voltage is high, Icco
is negligible and can be ignored.

On a per-channel basis using data sheet values,
Poceav) = [(5 V) (2—'2“—'“) + (20 V) (%)] (0.6) + [(5 V) (ﬁgﬂ) +(20 V) (lg‘ﬁ)] (0.4)

Ppc(av) = 47 mW per channel
Power during the charging time of the load capacitance is

Pc(av) = (1000 pF) (19.05 V)2 (0.5 MHz) = 182 mW per channel
Total power for each driver is

Pr(av) = 47 mW + 182 mW = 229 mW
and total package power is

Pr(av) = (229) (2) = 458 mW.
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SN75374
QUADRUPLE MOSFET DRIVER

SLLS025 - D3004, SEPTEMBER 1986

® Quadruple Circuits Capable of Driving
High-Capacitance Loads at High Speeds

® Output Supply Voltage Range From 5 V
to24Vv

® Low Standby Power Dissipation

® Vcc3 Supply Maximizes Output Source
Voltage

description

The SN75374 is a quadruple NAND interface
circuit designed to drive power MOSFETs from
TTL inputs. It provides the high current and
voltage necessary to drive large capacitive loads

D OR N PACKAGE

(TOP VIEW)
Voca 1 7 18] Vet
1Y[j2 15[ 4y
1Al 3 14[] 4A
1E1[] 4 13[] 2E2
1E2[] 5 12[] 2E1
2A[] s 1 asA
2Y[}7 10]) 3Y
GND [} 8 9] Vees

schematic (each driver)

at high Speeds. vcc1 Vcca Vccz
The outputs can be switched very close to the TooOther J &
Veeo supply rail when Vg is about 3 V higher Drivers | ¢—s S b
than Vggo. Vooa can also be tied directly to Voo — e P
when the source voltage requirements are lower. $ hag
The SN75374 is characterized for operation from Input A ¢
0°C to 70°C. Enable e
" E1 DA Output
logi b ” Enable _ HJ S Y
ogic symbo £2 [~ 3
1E1 2 & f T : * '\1
5 EN1 R m GND
1E2 L— 5 5 ToOther
12 & L————» | Drivers
2E1 ‘
13 EN2
2E2 . - .
T logic diagram (positive logic)
3 TTL/MOS 2
1A 1 1Y 4
, 1E1 ;
2A s 2y 1E2 3
1 TTL/MOS 10 2E1
3A — 2 ay 1
14 15 2E2 —— 2
aA ay 3 ® v
1A
(7-48)
6 ):> LAP
t This symbol is in accordance with ANSI/IEEE Std 91-1984 2A
and |IEC Publication 617-12 Py 10
1 }; 3y
(2
3A
14 b LAY
4A |
PRODUCTION DATA information ls current as of publication date. Copyright © 1986, Texas Instruments Incorporated
mmwmnwmﬂmwﬂ‘:ﬂrﬁ tmmm ¢
tosting of all parameters. v m
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SN75374
QUADRUPLE MOSFET DRIVER

SLLS025 - D3004, SEPTEMBER 1986

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage range of Voo (SEENOte 1) .ot

Supply voltage range of VGG « .o vv v vii i e
Supply voltage range 0f Vo Ea « v vvvvint it e

INPUEVORAGE .. e e

Peak output current (ty, < 10 ms, duty cycle <50%) ...ttt e

Continuous total power dissipation .................. ..o
Operating free-air temperature range ............o.eiiiiiiiiit it i e,
Storage temperature ranNQe . ........eitiittti ittt it e,

-05Vto7V
-0.5Vto25V
-0.5Vto30V
55V
500 mA
See Dissipation Rating Table

0°C to 70°C

-65°C to 150°C

Lead temperature 1,6 mm (1/16 inch) from case for 10seconds ..............ccvviieiinnnnn.. 260°C
NOTE 1: Voltage values are with respect to network ground terminal.
DISSIPATION RATING TABLE
PACKAGE Ta<25°C DERATING FACTOR TA=70°C
POWER RATING ABOVE Tp =25°C POWER RATING
D 950 mW 7.6 mW/°C 608 mW
N 11560 mW 9.2 mW/°C 736 mW
recommended operating conditions
MIN NOM MAX | UNIT
Supply voltage, VcC1 4.75 5 525 v
Supply voltage, Voc2 4.75 20 24 \
Supply voltage, Voc3 Vcez 24 28 \"
Voltage difference between supply voltages: Vocca - Vo2 0 4 10 \
High-level input voltage, V|4 2 \
Low-level input voltage, V) 0.8 \
High-level output current, loH -10| mA
High-level output current, Io 40| mA
Operating free-air temperature, Ta 0 70 °C

TEXAS
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SN75374
QUADRUPLE MOSFET DRIVER

SLLS025 - D3004, SEPTEMBER 1986

electrical characteristics over recommended ranges of Vgg1, Voc2, Ve, and operating free-air
temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT  MAX | UNIT
VIK Input clamp voltage l|=-12mA -1.5 \
Vocc3=Vec2+3V, V=08V, IoH =~-100 pA | Vcc2-0.3 Voc2~0.1
v =V V, ViL=08Y, IoH=~-10mA |V -13 V -0.9
VoH High-level output voltage ceg=Veca +3 1L OH i cc2 cc2 \
Vces =Veea ViL=08V, loH=-50pA | Vcca-1 Vgoga-07
Vces = Vece, ViL=08V, IloH=~-10mA |Vcce-25 Vgoco-1.8
ViH=2V, loL =10 mA 0.15 0.3
VoL Low-level output voltage i OL=10m v
VCc2=15V1028V, Viy=2V, IoL = 40 mA 025 05
Output clamp-diode
VE forward voltage V| =0, IF =20 mA 1.5 \
Input current at
h maximum input voltage Vi=55V T omA
High-level Any A 40
H input current  ['Any E Vi=24V 80 A
low-level Any A -1 -16
L inputcurrent  [Any E Vi=04V 2 -32 mA
Supply current from
ICC1H) vy, all outputs high 4 8
Supply current from Vco1 =525V, Vccz2=24V, Vcc3z=28V,
IcC2(H) vey, all outputs high | Allinputs at 0 v, No load -22  026] mA
Supply current from
ICC3(H) v, all outputs high 22 35
Supply current from
lcciw Vcei, all outputs low 3 47
Supply current from Vce1 =525V, Vecc2=24V, Voc3=28Y,
IcC2(L) ey, alloutputs low | Allinputs at 5V, No load 2] mA
Supply current from
lccaw) Ve, all outputs low 16 2
Supply current from
! . 0.25
CC2(H) vy, all outputs high Voet =5.25V, Voce =24V, Voca =24V, A
Icca(H) Supply current from Allinputs at 0 V, No load 05
Vcea all outputs high ’
Supply current from
! o 0.25
CC2(S) Vcca: standby condition | ysaq =0, Voc2 =24V, Vooa=24V, A
| Supply current from Allinputs at 0 V, No load o5 m
CC3(S) Ve ea, standby condition ’
t Al rt}mical valuesareatVcc1=5V,Voc2=20V,Voc3 =24V, and Ta = 25°C except for Vo for which Voo and Vo o3 are as stated under test
conditions.
switching characteristics, Vgg1 =5V, Voc2 =20 V, Voc3 =24 V, Tp = 25°C
PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
tDLH Delay time, low-to-high-level output 20 30 ns
tDHL Delay time, high-to-low-level output 10 20 ns
tPLH Propagation delay time, low-to-high-level output gL = 2220‘§F 10 40 60 ns
tPHL Propagation delay time, high-to-low-level output Sle?e Figure 1 10 30 50 ns
tTLH Transition time, low-to-high-level output 20 30 ns
tT Transition time, high-to-low-level output 20 30 ns
HL

TEXAS“P
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SN75374
QUADRUPLE MOSFET DRIVER

SLLS025 - D3004, SEPTEMBER 1986

PARAMETER MEASUREMENT INFORMATION
24V
5V 20V
B i
Input 1 veer Veez |
l Vees |

Rp
Pulse |
Generator # >: [ T Output

see Note A) CL =200 pF
¢ ) 24V |L GND ! c-_-D (see Note B)
. _—____E-_—
TEST CIRCUIT
[}
s10ns —}<—>| :4——»1— <10ns
! I
| | L av
(. /fso% 909?—‘(\ |
input I | o
| 1.5V 1.5V |
| /i ¢———— o5 ——»l |
10% ﬂ——N—- tPHL | 10% oV
tpHL P | tpLy T
| ™ L L vou
|
Veecz-2V | tDLH > | Vecca-2V
|
Output | |
| |
2V
e— 2y VoL
VOLTAGE WAVEFORMS

Figure 1. Test Circuit and Voltage Waveforms, Each Driver

NOTES: A. The pulse generator has the following characteristics: PRR = 1 MHz, Zg ~ 50 Q.
B. Cy includes probe and jig capacitance.
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SN75374

QUADRUPLE MOSFET DRIVER

SLLS025 — D3004, SEPTEMBER 1986

vs

TYPICAL CHARACTERISTICS

HIGH-LEVEL OUTPUT VOLTAGE

HIGH-LEVEL OUTPUT CURRENT

HIGH-LEVEL OUTPUT VOLTAGE
vs
HIGH-LEVEL OUTPUT CURRENT

Veez TN Vecz Vet =5V
S NN S "‘ Vcc2=Veea=20V
) -os T _0s Vi=08V
) -
§ §
-1 -1
i T
3 /- TA =25 C|
3 -15 -15 TA =70°C
i 3 N
TA =0°C NN
> -2 2 -2
4 = ™
P Vcct =5V z
P _25 | Veca=20V > 25
Vceca=24V
V=08V
_3 Lo 1 _3
-0.01 -0.1 -1 -10 -100 -0.01 -0.1 -1 -10 -100
loH - High-Level Output Current - mA IoH — High-Level Output Current — mA
Figure 2 Figure 3
LOW-LEVEL OUTPUT VOLTAGE
vs
LOW-LEVEL OUTPUT CURRENT VOLTAGE TRANSFER CHARACTERISTICS
0.5 ~T 24
Vecy =5V
> Vecz=20V
] | Vecz=24V s 20 ~
g 046 yoav / \
£ Tp =70°C >
3 e 16
;. 02 / "Ta=0C g
A=0°
S / § 12
[
g 0.2 Ol
o 8
1 > Vec1 =5V
3 o4 i Vccz =20V
> " 4| Vecz=24V
Ta =25°C
No Load
0 0 .
0 20 40 60 80 100 0 0.5 1 1.5 2 2.5
loL = Low-Level Output Current - mA Vj-Input Voitage -V
Figure 4 Figure 5
INSTRUMENTS
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SN75374

QUADRUPLE MOSFET DRIVER

SLLS025 - D3004, SEPTEMBER 1986

TYPICAL CHARACTERISTICS

PROPAGATION DELAY TIME
LOW-TO-HIGH-LEVEL OUTPUT

PROPAGATION DELAY TIME
HIGH-TO-LOW-LEVEL OUTPUT

vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
250 T T T T T 250 |
T T . y ' l
o ——— C{_ = 4000 pF
225 Voot =5 (;lv L P 225 CL = 4000 pF
d | Veca= g o
o 2000 yoro24vy g£e 200
h e 175} Rp=24Q g 175_Vcc1=5V
5 3 See Figure 1 g 8 3822 = g%
S 3 150 CL = 2000 pF 88 150} pyszen
£3 s3 See Figure 1 C| = 2000 pF
53 125 % a2 125
© Q
g5 100 Gy = 1000 pF 8 & w0
« f a3 Cp = 1000 pF
2 75 £ 75
I i - )
23 5 i o L
- CL = 200 pF - CL =200 pF
25 s 25 T
5 CL =50 pF . CL = 50 pF
0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80
TA —Free-Alr Temperature - °C Ta - Free-Alr Temperature — °C
Figure 6 Figure 7
PROPAGATION DELAY TIME PROPAGATION DELAY TIME
LOW-TO-HIIGH-LEVEL OUTPUT HIGH-TO-LOW-LEVEL OUTPUT
Vs \']
Vcoa SUPPLY VOLTAGE Vccz SUPPLY VOLTAGE
250 T 250 T T
225 \‘;cc1 - ?Iv 4V /V 22 yeer=sy
- vVcC3=Vceoa+ 5" Vooz=Veoga+4V
3 Rp=240Q L CL = 4000 pF Rp=24Q CL = 4000 pf__{—"
g € 2001 Ta=25°C g2 200 o "oree ——
o See Figure 1 E q A= /
3 g 175 E s st See Figure 1
o3 s g
§S 150 / 3 8 150
2 2 Cy = 2000 pF £ 3 CL = 2000 pF
LR i | WER/A LT
£5 e g% ]
& T 100 = g 5 100
I I — | &3, |7
T3 z —
as =1 IS = 1000 pF
- 50 CL d 000 pF ;E. T s CL p
CL=50pF—\ CL =200 pF CL =50 pF—\ CL =200 pF
25 % 25 -
um———
0 0
0 5 10 15 20 25 0 5 10 15 20 25
Vcc2 - Supply Voitage -V Vcc2 ~- Supply Voltage -V
Figure 8 Figure 9
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SN75374

QUADRUPLE MOSFET DRIVER

SLLS025 — D3004, SEPTEMBER 1986

TYPICAL CHARACTERISTICS
PROPAGATION DELAY TIME PROPAGATION DELAY TIME
LOW-TO-HIGH-LEVEL OUTPUT HIGH-TO-LOW-LEVEL OUTPUT
vs vs
LOAD CAPACITANCE LOAD CAPACITANCE
250 T T 250 T T
Vec1=5V /] Vec1=5V
225 Vgoea=20V 7 225 Vccz=20V
R Vce3=24V / Vececa=24V
g o 200 Ta=25C 7 g o 200 Ta=25°C
' See Figure 1 / P E < See Figure 1
& 175 —t v . F i 15— =
38 Rp=24Q—\ | Pl 73 Rp=240Q
83 150 7 < 33 150
é'a 125 Rp=10Q ) 3 Rp = 10 0 — \y
2 1
§§ Rp=0 N\ ZoN §3 25 nD=o——\ =
; £ 100 £ 100 -
! E 75 A "'? 3 75 ,/{
5 / % A
a3 50 // E T 50 /,
25 —é 25 |
0 0
0 1000 2000 3000 4000 0 1000 2000 3000 4000
CL - Load Capacitance - pF CL - Load Capacitance ~ pF
Figure 10 Figure 11
POWER DISSIPATION (ALL DRIVERS)
vs
FREQUENCY
1 ¥
Veec1=5V
Veca=20V
Vcca=24V
2000} Input: 3-V Square Wave
] (50% duty cycle)
? 1800 Tp = 25°C
[
’g :x C = 600 pF [
'ﬁ CL = 1000 pF /
2 1200
[ I T1 V /
§ 1000 — CL = 2000 pF / 74
g eV AW add
a 800 A\ v
' goo| CL=4000pF paPs
& 400 |12 1
CL =400 pF
200
| L]
10 20 40 70 100 200 400 1000
f — Frequency —khz
Figure 12
NOTE: For Rp = 0, operation with C|_ > 2000 pF violates absolute maximum current rating.
INSTRUMENTS
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SN75374
QUADRUPLE MOSFET DRIVER

SLLS025 — D3004, SEPTEMBER 1986

APPLICATION INFORMATION
driving power MOSFETs

The drive requirements of power MOSFETs are much lower than comparable bipolar power transistors. The
inputimpedance of a FET consists of a reverse biased PN junction that can be described as a large capacitance
in parallel with a very high resistance. For this reason, the commonly used open-collector driver with a pullup
resistor is not satisfactory for high-speed applications. In Figure 13(a), an IRF151 power MOSFET switching
an inductive load is driven by an open-collector transistor driver with a 470-Q pullup resistor. The input
capacitance (Cjgg) specification for an IRF151 is 4000 pF maximum. The resulting long turn-on time due to the
product of input capacitance and the pullup resistor is shown in Figure 13(b).

48V

. yd

A
/

TLCS55 i
5

2 (1 l 1/2 SN75447 =

-]
iy
2
VoH -VoL — Gate Voltage -V

% 05 1 15 2 25 3
t-Time-ps
@ (®)

Figure 13. Power MOSFET Drive Using SN75447

A faster, more efficient drive circuit uses an active pull-up as well as an active pull-down output configuration,
referred to as a totem-pole output. The SN75374 driver provides the high-speed totem-pole drive desired in an
application of this type, see Figure 14(a). The resulting faster switching speeds are shown in Figure 14(b).

48V

5V

O

4 |8
| 3
TLC555 5 IRF151

1 1/4 SN75374
1

VoH -VoL — Gate Voltage -V
N

t-Time —us
(b)

Figure 14. Power MOSFET Drive Using SN75374

‘l'tx.qs"?
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SN75374
QUADRUPLE MOSFET DRIVER

SLLS025 - D3004, SEPTEMBER 1986

APPLICATION INFORMATION

Power MOSFET drivers must be capable of supplying high peak currents to achieve fast switching speeds as
shown by the equation

Pk =7,
where C is the capacitive load, and t, is the desired rise time. V is the voltage that the capacitance is charged
to. In the circuit shown in Figure 14(a), V is found by the equation

V=Von-VoL
Peak current required to maintain a rise time of 100 ns in the circuit of Figure 14(a) is
— 0)4(10 =9
o = BZ00°9)
100(10 — 9)

Circuit capacitance can be ignored because it is very small compared to the input capacitance of the IRF151.
With a Vg of 5 V and assuming worst-case conditions, the gate drive voltage is 3 V.

For applications in which the full voltage of Voo must be supplied to the MOSFET gate, Vo3 should be at least
3 V higher than Vgco.

THERMAL INFORMATION

power dissipation precautions

Significant power may be dissipated in the SN75374 driver when charging and discharging high-capacitance
loads over a wide voltage range at high frequencies. Figure 12 shows the power dissipated in a typical SN75374
as a function of frequency and load capacitance. Average power dissipated by this driver is derived from the
equation

Pr(av) = Ppc(av) + Pc(av) + Ps(av)

where Ppgav) is the steady-state power dissipation with the output high or low, Pc (ay) is the power level during
charging or discharging of the load capacitance, and Pgay) is the power dissipation during switching between
the low and high levels. None of these include energy transferred to the load and all are averaged over a full
cycle.

The power components per driver channel are

B _Phtn Py ——tLy
DC(AV) ~ T ; r
| I
~ 2f t
Poay) = C V2 } — ty—>
Pratin + Pty |
Psav) = T |

————— Tz
Figure 15. Output Voltage Waveform

where the times are as defined in Figure 15.
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SN75374
QUADRUPLE MOSFET DRIVER

SLLS025 - D3004, SEPTEMBER 1986

THERMAL INFORMATION

P(, PH, PLH, and Py are the respective instantaneous levels of power dissipation, C is the load capacitance.
V¢ is the voltage across the load capacitance during the charge cycle shown by the equation

Ve =VoH-VoL
Ps(av) may be ignored for power calculations at low frequencies.

In the following power calculation, all four channels are operating under identical conditions: f = 0.2 MHz,
Vo =19.9Vand VoL =0.15VwithVec1=5V,Vgoa =20V, Veoa =24 V, Vg =19.75V, C = 1000 pF, and the
duty cycle = 60%. At0.2 MHz for C|_ <2000 pF, Pg(ay) is negligible and can be ignored. When the output voltage
is low, Icc2 is negligible and can be ignored.

On a per-channel basis using data sheet values,

Pocav) = [(5 V(EPA) + 20 v(=224) 4 (24 V)(&?zm—A)](o.s) +
[(5 V)(314mA) + (20 V)(o_zn_A) + (24 V)(1e4mA)](0_4)

Ppc(av) = 58.2 mW per chani
Power during the charging time of the load capacitance is

Pc(av) = (1000 pF) (19.75 V)2 (0.2 MHz) = 78 mW per channel
Total power for each driver is

Prav) = 58.2 mW + 78 mW = 136.2 mW
The total package power is

Pr(av) = (136.2) (4) = 544.8 mW

3-76
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SN75435
QUADRUPLE PERIPHERAL DRIVER
WITH OUTPUT FAULT PROTECTION

SLRS003A — D2848, FEBRUARY 1985 — REVISED NOVEMBER 1989

¢ Saturating Outputs With Low On-State
Resistance

¢ Very Low Standby Power . . . 53 mW Max

¢ High-impedance MOS- or TTL- Compatible
Inputs

¢ Standard 5-V Supply Voltage
* No Power-Up or Power-Down Output Glitch

¢ Output Clamp Diodes for Transient
Suppression

¢ 2-W Power Package . . . 60°C/W Rgja
¢ 600-mA Output Current
¢ 35-V Switching Voltage

description

The SN75435 quadruple peripheral driver is
designed for use in systems requiring high
current, high voltage, and high load power. It
features four inverting open-collector drivers with
a common enable input that, when taken low,
disables all four outputs. Each driver is protected
against load shorts with its own latching
overcurrent shutdown circuitry, which turns the
output off when aload short is detected. A short on
one load does not affect operation of the other
three drivers. The latch for the shutdown holds the
output off until the input or enable pin is taken low
and then high again. A delay circuitis incorporated
in the overcurrent shutdown to allow load
capacitance of up to 5 nF at 35 V.

Applications include relay drivers, lamp drivers,
solenoid drivers, motor drivers, LED drivers, line
drivers, logic buffers, hammer drivers, and
memory drivers.

The SN75435 is characterized for operation from
0°C to 70°C.

NE PACKAGE
(TOP VIEW)
1Y+ e ] 1A
1,2CLAMP |2 15[]2A
2Y[ls 14)JG
HEATSINK J[|4  13]] | HEAT SINK
ANDGND \[|s  12[] /' AND GND
3Y[]s 1] Vee
3,4CLAMP[}7  10[]3A
av(ls 9[] 4A
logic symbolt
14
G EN
1 C 1
1A 16 > op————1y
CLAMP [—x—
15 2y
2A 2
*—8— 1,2CLAMP
10 P 3y
3A -
Tl s
9 Y
4A 7
% 3,4 CLAMP

t This symbol is in accordance with ANSI/IEEE Std 91-1984
and IEC publication 617-12.

FUNCTION TABLE
(each NAND driver)

INPUTS OUTPUT
Y

H
H
L

H = high level, L = low level
X = irrelevant

IXr|»
Ir X|o

PRODUCTION DATA Information ls current as of publication date.
Products eonform to of Texss

specifications per the terme Instruments
standard warranty. Production processing does not necessarily include
testing of sl parameters.

TEXAS"@

Copyright © 1989, Texas Instruments Incorporated
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SN75435
QUADRUPLE PERIPHERAL DRIVER
WITH OUTPUT FAULT PROTECTION

SLRS003A - D2848, FEBRUARY 1985 — REVISED NOVEMBER 1989

logic diagram (positive logic) schematic of inputs
Y Output EQUIVALENT OF EACH INPUT
Alnput Vv v -——-
neu o Clamp ce
Engble To One
Other Driver Input L

/% GND

To Three
Other Drivers

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vg (SEE NOtE 1) .o e e e e 7V
INPUE VORAGE, V| oot e e 55V
OUutpUL SUPPIY VORAGE . . .v ittt e e e ettt e e e 70V
Output diode-Clamp CUITENt . ... i e e e e i 1A
Continuous total power dissipation at (or below) 25°C free-air temperature (see Note 2) ....... 2075 mW
Operating free-air temperature range, TA - .« ovviie ittt et 0°C to 70°C
Storage temperature range . .........tititt it i e e -65°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds ..........c.ccvvviiiinnennnnnnnn 260°C

NOTES: 1. All voltage values are with respect to network GND.

2. For operation above 25°C free-air temperature, derate linearly at the rate of 16.6 mW/°C.

recommended operating conditions

MIN NOM MAX | UNIT
Supply voltage, Voo 4.75 5 525 \
High-level input voltage, V|4 2 Y
Low-level input voltage, V) 0.8 "
Output voltage 35 \
Output current 600 | mA
Load capacitance (see Figure 3) 35 nF
Operating free-air temperature, Ta 0 70 °C

3-78
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SN75435
QUADRUPLE PERIPHERAL DRIVER
WITH OUTPUT FAULT PROTECTION

SLRS003A - D2848, FEBRUARY 1985 ~ REVISED NOVEMBER 1989

electrical characteristics over recommended operating free-air temperature range

PARAMETER TEST CONDITIONS MIN TYPt MAX| UNIT
VIK Input clamp voltage Vec =475V, l|=-12mA -09 -15 v
Vo =4.75V, loL =300 mA 0.25 05
V Low-level output voltage v
o P o ViH=2V IoL = 600 mA 0.55 1
VR Output clamp-diode reverse voltage Voo =475V, IR = 100 pA 70 100 \
VF Output clamp-diode forward voltage IF = 600 mA 1.2 1.6 "
. Voo =475V, ViH=2V,

IoH High-level output current V|[ =08V, VOH =70V 100 pA
i High-level input current Vcc =525V, Vi=5.25V 0.01 10 HA
L Low-level input current Voo =525V, V=08V -05 -10 A

Overcurrent shutdown current Vcc=4.75t105.25V 650 850 mA
IcCH  Supply current, outputs high Vec =525V, V=0 6 10| mA
lccL  Supply current, outputs low Vcc =525V, Vi=5V 55 75 mA

1 All typical values are at VGG = 5 V, Ta = 25°C.
switching characteristics, Vgg =5V, Tp = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT

tpLH Propagation delay time, low-to-high-level output 750 ns
t Propagation delay time, high-to-low-level output 750 ns
PhL pag - L - ? P CL=30 pF, R_=60Q, SeeFigure1
trLH  Transition time, low-to-high-level output 200 ns
tryL  Transition time, high-to-low-level output 200 ns
VoH High-level output voltage after switching See Figure 2 Vg-10 mV

PARAMETER MEASUREMENT INFORMATION

Vee 5 —M
| —b| | '1-<5ns <10ns— | @—

j —_ !
T } ———3V
{- RL=60Q Input | 90% 90% |
| 0.7V 50% 50%
| circult Output |10% 10% | ov
|  Under . | |
Ge‘:luelrs:tor | Test c =30 pF PHL-n—q Ly —> von
‘T T — et ¥ ey
- TEST CIHCUIT- o ) VOLTAGE WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: PRR = 100 kHz, Zg = 50 Q.
B. Cy includes probe and jig capacitance.

Figure 1. Test Circuit and Voitage Waveiorms
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SN75435

QUADRUPLE PERIPHERAL DRIVER
WITH OUTPUT FAULT PROTECTION

SLRS003A - D2848, FEBRUARY 1985 — REVISED NOVEMBER 1989

Input
Puise A
Generator
(see Note A)
24V

NOTES: A. The pulse generator has the following characteristics: PRR = 12.5 kHz, Zg = 50 Q.

PARAMETER MEASUREMENT INFORMATION

Vg=35V
5V
2mH
RL=58Q -’:
Input |
Circult Output 1%
Under

Test

CL=15pF

I (see Note B)

TEST CIRCUIT

B. Cy include probe and jig capacitance.

r‘——-——40p8 —-—H

=10 ns—P| I &
(.
90% 90%% t_ 3V
1.5V 15V
10% oV

/— VOH

——-VoL

VOLTAGE WAVEFORMS

Figure 2. Latch-Up Test Circuit and Voltage Waveforms

Maximum Output Supply Voltage — V

RECOMMENDED OPERATING CONDITIONS

MAXIMUM OUTPUT SUPPLY VOLTAGE

vs
LOAD CAPACITANCE
100 T ) S————
. 1 1 1T 1T T
1 ——
TA =0°Cto 70°C
40
N
20 \
10
~
4
2
1 . 1
1 2 4 10 20 40
CL - Load Capacitance — nF

Figure 3

100
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SN75435
QUADRUPLE PERIPHERAL DRIVER
WITH OUTPUT FAULT PROTECTION

SLRS003A - D2848, FEBRUARY 1985 — REVISED NOVEMBER 1989

APPLICATION INFORMATION
001 pF 4o 5V
—[___ SN74LS1941 l Vce
— SRG4
R
S0 5V Vs
ugn
cw;‘_ccwtitj M1 [SHIFT] SN75435 | Vcc
M2 [LOAD] RL
CLK EN
Step Command ———3> 1-/C3
— — — |- " |~
SR iE“ 1,3D oa > O
2,30 A CLAMP |
YB
B 2,30 Qg ' g
Yc
c 23D Q¢ ,—_ g
%
D Qp YOI ~~~d
sLser| % \dl
(open) —x-——
T anp T anp @
= 1 =
+*
5V
(2/3) SN7427 | Ve
& )
GND

Figure 4. Four-Winding Stepper-Motor Control Circuit

swpcommand | LI LI LT LI L LML LI LI

cw/CCw# I
LG | L] LI
¥ L_J L L] |
Ye LI L_J LI
(v L LI L

Figure 5. Timing Diagram for Motor Control Circuit

1 The SN74LS194 is a universal shift register with both shift-right and shift-left capability. In this application, SO is wired high, and only the shift-right
and parallel-load modes are utilized. The logic symbol shown above has been simplified to show only the utilized modes.
¥ This signal is CW/CCW or CW/CCW depending on motor winding.

’lbms{'?
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SN75436, SN75437A, SN75438
QUADRUPLE PERIPHERAL DRIVERS

SLRS019 — D2806, DECEMBER 1986

Saturating Outputs With Low On-State
Resistance

High-Impedance Inputs Compatible With
CMOS, MOS, and TTL Levels

Very Low Standby Power . .. 21 mW Max .
High-Voltage Outputs . .. 70 V Min
No Power-Up or Power-Down Output Glitch

No Latch-Up Within Recommended
Operating Conditions

Output Clamp Diodes for Transient
Suppression

2-W Power Package

description

The SN75436, SN75437A, and SN75438
quadruple peripheral drivers are designed for use
in systems requiring high current, high voltage,
and high load power. Each device features four
inverting open-collector outputs with a common
enable input that, when taken low, disables all four
outputs. The envelope of 1-V characteristics
exceeds the specifications sufficiently to avoid
high-current latch-up. Applications include driving
relays, lamps, solenoids, motors, LEDs,
transmission lines, hammers, and other high-
power-demand devices.

NE PACKAGE
(TOP VIEW)
1Y (] 1 Y 16[] 1A
1,2D [} 2 15[] 2A
2Y[]3 14]1 G
HEATSINK S [J4  13[] | HEAT SINK
ANDGND\ [Is  12f] | AND GND
3Y[ 6 1] Vce
3,4D[]7 10[)3A
4y []s 9f] 4A
logic symbolt
14
G EN
AL 5 opb—— 1v
! CLAMPI——
15 ral
2A —e— 12D
10 3y
3A N
8
9 ay
4A vt 34D

1 This symbol is in accordance with ANSI/IEEE Std 91-1984
and IEC publication 617-12.

FUNCTION TABLE
(each NAND driver)
INPUTS OUTPUT
A G Y
H H L
L X H
X L H

H = high level, L = low level,
X = irrelevant

SELECTION GUIDE
FEATURE SN75436 | SN75437A | SN75438 | UNIT
Maximum recommended output current 0.5 0.5 1 A
Maximum Vo at m loL 0.5 0.5 1 \
Maximum recommended output supply
voltage in an inductive switching circuit, Vg 50 3 3 v

PRODUCTION DATA information ls current as of publication date.
conform of Texas

Products 10 specifications per the terms Instruments
standard warranty. Prod g does not Include
testing of sll parameters.

TEXAS {'f
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SN75436, SN75437A, SN75438
QUADRUPLE PERIPHERAL DRIVERS

SLRS019 - D2806, DECEMBER 1986

logic diagram (positive logic, each driver) equivalent schematic of each input

Alnput Vec Y Output Vece L ——

D Output

Enable
G

To One

Other Driver Input

GND

To Three
Other Drivers

absolute maximum ratings over operating temperature range (unless otherwise noted)

SUPPlY VORRAGE, VoG oot e 7V
INPUE VORAGE, V| oo e e e 30V
Output current: SN75436, SN75437A (see Note 1) ..ot e 0.75 A

SN 75438 o e e 1.25A
Output clamp-diode current, Iog ... .ot e 1.25A
Output voltage (Off-State) ...t i e i it e e e i 70V
Continuous total power dissipation at (or below) 25°C free-air temperature (see Note 2) ....... 2075 mW
Operating free-air temperature range, TA - vvivetiieir ittt eaees 0°C to 70°C
Storage temperature range . ........viirr it i e e -65°C to 150°C
Lead temperature 1,6 mm (1/16-inch) from case for 10seconds ..........cvvivineiinnnnnnnn, 260°C

NOTES: 1. Ali four sections of these circuits may conduct rated current simultaneously; however, power dissipation averaged over a short time

interval must fall within the continuous dissipation ratings.
2. For operation above 25°C free-air temperature, derate linearly to 1328 mW at 70°C at the rate of 16.6 mW/°C.

recommended operating conditions

PARAMETER SN75436 SN75437A SN75438 UNIT
MIN NOM MAX| MIN NOM MAX| MIN NOM MAX
Supply voltage, VoG 4.75 5 525| 475 5 525| 475 5 525 v
High-level input voltage, V|H 2 2 2 Vv
Low-level input voltage, V| 0.8 0.8 0.8 \
g:tep;tl ::r;;plz);’vslstage in inductive switching circuit 50 35 35 v
Output current, |o 0.5 0.5 1 A
Operating free-air temperature, Tp 0 70 0 70 0 70 °C

’ﬁ-:XAs'l?
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~ SN75436, SN75437A, SN75438
QUADRUPLE PERIPHERAL DRIVERS

SLRS019 — D2806, DECEMBER 1986

electrical characteristics over

otherwise noted)

recommended operating free-air temperature range (unless

PARAMETER TEST CONDITIONS SN78436, SN78437A SN75438 UNIT
MIN TYPt MAX| MIN TYPT MAX
VIK Input clamp voltage Vec =475V, |j=-12mA -09 -15 -09 -15 Vv
loL = 250 mA 014 025 0.14 0.25
Vec =475V, |loL =500 mA 0.28 0.5 0.28 0.5
Vi Low-level out| \"
oL w-level output voltage Vi =2V oL = 750 mA 042 075
loL=1A 0.6 1
VR(K) Output clamp-diode reverse voltage | Voo =4.75V, IR =100 pA 70 100 70 100 v
v Output ol diode f d volt IF =500 mA 1 1.6 1 1.6 v
utput clamp-diode forward voltage
F(K) P g IF=1A 1.2 2
b Vcc =475V, ViH=2V,
loH  High-level output current ViL 208V VOH =70V 1 100 1 100 pA
I+ High-level input current Vcc =525V, V=525V 0.1 10 0.1 10 pA
L Low-level input current Vcc=525V, V=08V -025 -10 -025 -10 A
IcCH Supply current, outputs high Vecc =525V, V=0 1 4 1 4] mA
lccL  Supply current, outputs low Vec=525V, V=5V 45 65 45 65 mA
1 All typical values are at Vo = 5V, T = 25°C.
switching characteristics, Vcc =5V, Tp = 25°C
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
tpLH Propagation delay time, low-to-high-level output 1950 5000 ns
tpHL <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>