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USE IN LIFE SUPPORT MUST BE EXPRESSLY AUTHORIZED

SGS-THOMSON’ PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF SGS-THOMSON

Microelectronics. As used herein:

1. Life support devices to systems are devices or systems
which, are intended for surgical implant into the body
to support or sustain life, and whose failure to perform,
when properly used in accordance with instructions for
use provided in the labeling, can be reasonably expec-
ted to result in a significant injury to the user.

2. A critical component is any component of a life sup-
port device or system whose failure to perform can be
reasonably expected to cause the failure of the life sup-
port device or system, or to affect its safety or effecti-
veness.
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The development of monolithic and discrete devi-
ces dedicated to the automotive sector has been
the natural consequence of SGS-THOMSON’s
technological knowhow, especially in power IC
technology , power packages and innovative so-
lutions.

Thanks to this remarkable background, new tech-
nologies and circuits allow our devices to withstand
the extremely hostile automotive environment: a
very wide temperature and supply voltage range,
accidental battery reversal, load dump transients,
over and undervoltage spikes.

High side, low side, single and multi output drivers
realized with these mixed technologies guarantee
high current and high voltage performance togeth-
er with diagnostic functions for external microcon-
trollers, enriching enormously the automotive pro-
duct portfolio.

Intelligent power actuators like the L9821 and
VM200 high side drivers, intelligent ignition circuits

INTRODUCTION

like the VBO020 offer a completely new approach
to power system design.

Many different memories and automotive dedicat-
ed microcontrollers like ST6 and ST9 make possi-
ble software and hardware integration in new ad-
vanced applications.

The company has been active in the automotive
field for more than 15 years and today has design,
marketing and engineering departments dedicated
to this market.

Thanks to twenty years of uninterrupted leadership
in audio amplifier technology SGS-THOMSON al-
so offers a wide choice of rugged and cost-effective
solutions for car entertainment.

SGS-THOMSON'’s automotive product portfolio co-
vers a very broad range of powertrain, body elec-
tronics, instrumentation and vehicle control
applications. For most of your design needs you
will find the solution in this book.

N

Designed to drive lamps, relays and DC motors, the L9821 smart power driver car replace for the first time the relay used in car blinker circuits.
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ALPHANUMERICAL INDEX

Type : Page
Number Function Number

1.5KE Series 1500 W/1 ms expo-Uni and Bidirectional Devices ........ 851
BDW93 12A NPN Power Darlington .......................... 281
BDW93A 12A NPN Power Darlington ............... .. ... ..... 281
BDW93B 12A NPN Power Darlington . ................. .. ... .. 281
BDW93C 12A NPN Power Darlington .......... ... ... .. ... .. ... 281
BDW94 12A PNP Power Darlington ......... ... ... .. ... .... 281
BDW94A 12A PNP Power Darlington .......................... 281
BDW94B 12A PNP Power Darlington . ............ i esanaaae s 281
BDW94C 12A PNP Power Darlington . .......... .. ... ... ...... 281
BU920 High Voltage Ignition Darlington . ..................... 25
BU920P High Voltage Ignition Darlington ...................... 25
BU920PFI High Voltage Ignition Darlington ...................... 25
BU920T High Voltage Ignition Darlington ...................... 25
BU921 High Voltage Ignition Darlington ...................... 25
BU921P High Voltage Ignition Darlington . ..................... 25
BU921PFI High Voltage Ignition Darlington ...................... 25
BU921T High Voltage Ignition Darlington ...................... 25
BU921ZP High Voltage Ignition Darlington . ..................... 31
BU921ZPFI High Voltage Ignition Darlington ...................... 31
BU921ZT High Voltage Ignition Darlington ...................... 31
BU921ZTFI High Voltage Ignition Darlington . ..................... 31
BU922 High Voltage Ignition Barlington ...................... 25
BU922P High Voltage Ignition Darlington ...................... 25
BU922PFI High Voltage Ignition Darlington ...................... 25
BU922T High Voltage Ignition Darlington ...................... 25
BU931R High Voltage Ignition Darlington ...................... 33
BU931RP High Voltage Ignition Darlington ...................... 33
BU931RPFI High Voltage Ignition Darlington ...................... 33
BU931Z High Voltage Ignition Darlington ...................... 39
BU931ZP High Voltage Ignition Darlington ...................... 39
BU931ZPFI High Voltage Ignition Darlington ...................... 39
BU932R High Voltage Ignition Darlington . ..................... 33
BU932RP High Voltage Ignition Darlington . ..................... 33
BU932RPFI High Voltage Ignition Darlington . ..................... 33
BUZ11 N-Channel Enhancement Mode Power Mosfet Transistor . . 185
BUZ11A N-Channel Enhancement Mode Power Mosfet Transistor . . 191
BUZ11FI N-Channel Enhancement Mode Power Mosfet Transistor . . 185
BUZ71 N-Channel Enhancement Mode Power Mosfet Transistor . . 475
BUZ71A N-Channel Enhancement Mode Power Mosfet Transistor . . 195
BUZ71FI N-Channel Enhancement Mode Power Mosfet Transistor . . 479
BZWO04 Series 400 W/1 ms expo-Uni and Bidirectional Devices ......... 833
BZWS50 Series 1500 W/1 ms expo-Uni and Bidirectional Devices ........ 857
BZW100 Series 1800 W/15 ms expo-Uni and Bidirectional Devices ....... 863
IRF520 N-Channel Enhancement Mode Power Mosfet Transistor . . 199
IRF520FI N-Channel Enhancement Mode Power Mosfet Transistor .. 199
IRF521 N-Channel Enhancement Mode Power Mosfet Transistor . . 199
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ALPHANUMERICAL INDEX

Type . Page
Number Function Number

IRF521FI N-Channel Enhancement Mode Power Mosfet Transistor . . 199
IRF522 N-Channel Enhancement Mode Power Mosfet Transistor . . 199
IRF522FI N-Channel Enhancement Mode Power Mosfet Transistor . . 199
IRF523 N-Channel Enhancement Mode Power Mosfet Transistor . . 199
IRF523FI N-Channel Enhancement Mode Power Mosfet Transistor . . 199
IRF530 N-Channel Enhancement Mode Power Mosfet Transistor . . 205
IRF530FI N-Channel Enhancement Mode Power Mosfet Transistor . . 205
IRF531 N-Channel Enhancement Mode Power Mosfet Transistor . . 205
IRF531FI N-Channel Enhancement Mode Power Mosfet Transistor . . 205
IRF532 N-Channel Enhancement Mode Power Mosfet Transistor . . 205
IRF532FI N-Channel Enhancement Mode Power Mosfet Transistor . . 205
IRF533 N-Channel Enhancement Mode Power Mosfet Transistor . . 205
IRF533FI N-Channel Enhancement Mode Power Mosfet Transistor . . 205
IRF540 N-Channel Enhancement Mode Power Mosfet Transistor . . 209
IRF540FI N-Channel Enhancement Mode Power Mosfet Transistor . . 209
IRF541 N-Channel Enhancement Mode Power Mosfet Transistor . . 209
IRF541FI N-Channel Enhancement Mode Power Mosfet Transistor . . 209
IRF542 N-Channel Enhancement Mode Power Mosfet Transistor . . 209
IRF542FI N-Channel Enhancement Mode Power Mosfet Transistor . . 209
IRF543 N-Channel Enhancement Mode Power Mosfet Transistor . . 209
IRF543FI N-Channel Enhancement Mode Power Mosfet Transistor . . 209
IRFZ40 N-Channel Enhancement Mode Power Mosfet Transistor . . 215
IRFZ42 N-Channel Enhancement Mode Power Mosfet Transistor . . 215
L387A 5V—0.4A Very Low Drop Regulator ................... 287
L482 Hall-Effect Pickup Ignition Controller ................... 43
L484 Magnetic Pickup Ignition Controller .................... 51
L497 Hall Effect Pickup Ignition Controller ... ................ 61
L530 Electronic Ignition Interface ............... ... ... ... 71
L584 Multifunction Injection Interface ....................... 91
L585 Car Alternator Regulator . ............................ 421
L2605 0.5A Low Drop Voltage Regulator ..................... 291
L2610 0.5A Low Drop Voltage Regulator ..................... 291
L2685 0.5A Low Drop Voltage Regulator ..................... 291
L4620 Liquid Level Alarm ....... ... ... .. .. ... ... .. ... 431
L4805 0.4A Very Low Drop Voltage Regulator ................. 295
L4810 0.4A Very Low Drop Voltage Regulator . ................ 295
L4812 0.4A Very Low Drop Voltage Regulator ................. 295
L4885 0.4A Very Low Drop Voltage Regulator ................. 295
L4892 0.4A Very Low Drop Voltage Regulator .. ............... 295
L4901A Dual 5V Regulator with Reset ........................ 299
L4902A Dual 5V Regulator with Reset and Disable .............. 309
L4903 Dual 5V Regulator with Reset and Disable Functions .. ... 319
L4904A Dual 5V Regulator with Reset .. ...................... 327
L4905 Dual 5V Regulator with Reset ........................ 335
L4916 Voltage Regulator Plus Filter . ........................ 343
L4918 Voltage Regulator Plus Filter ......................... 349
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ALPHANUMERICAL INDEX

Type . Page
Number Function Number

L4920 Very Low Drop Adjustable Regulator .................. 353
L4921 Very Low drop Adjustable Regulator ................... 353
L4922 5V-1A Very Low Drop Regulator with Reset ............. 357
L4923 5V-1A Very Low Drop Regulator with Reset and Inhibit . . 361
L4925 5V Very Low Drop Regulator with Reset ................ 365
L4926 Dual Multifunction Voltage Regulator ............... ... 365
L4927 Dual Multifunction Voltage Regulator .................. 377
L4928 Dual Multifunction Voltage Regulator .................. 369
L4930 Dual Very Low Drop Voltage Regulator . ............... 385
L4934 Dual 5V Regulator with Reset and Auxiliary Function . .. .. 389
L4935 Dual 5V Regulator with Reset and Auxiliary Function . . ... 389
L4945 5V—0.5A Very Low Drop Regulator ................... 395
L4947 5V—0.5A Very Low Drop Regulator with Reset .......... 399
L9222 Quad Inverting Transistor Switche ..................... 107
L9305 Dual High Current Relay Driver ....................... 111
L9305C Dual High Current Relay Driver . ...................... 111
L9307 Dual High Current Low Side Driver .................... 115
L9308 Dual Low Side Driver ........ .. ... . i 119
L9309 Dual High Current Low Side Driver .................... 115
L9324 Window Lift Controller ............ ... .. ... ... ....... 125
L9335 Injector Driver ....... ... ... . . 103
L9336 Injector Driver . ... ... ... . ... 103
L9350 High Side Driver ... ... ... .. i 133
L9355 6A Switchmode High Side Driver .. ................... 137
L9480VB One Chip Car Alternator Regulator . ................... 427
L9610C PWM Powermos Controller .......................... 439
L9611C PWM Powermos Controller .......................... 439
L9686 Automotive Direction Indicator . ....................... 449
L9700 Hex Precision Limiter ............................... 453
L9703 Octal Ground Contact Monitoring Circuit ............... 459
L9704 Octal Supply Contact Monitoring Circuit ................ 465
L9801 High Side Driver ......... .. ... .. i 143
L9811 DC and PWM High Side Driver ....................... 151
L9821 High Side Driver .. ... ... .. .. ... ... .. 157
L9822 Octal Serial Solenoid Driver .......................... 163
L9830 Monolithic Lamp Dimmer ............................ 171
L9842 Octal Parallel Low Side Driver ........................ 177
LM1837 Dual Low Noise Tape Preamplifier with Autoreverse . ... .. 571
LM2901 Quad Voltage Comparator . .......................... 731
LM2902 Quad Voltage Comparator . .......................... 739
LM2903 Quad Voltage Comparator ...............ccoovunvnn... 753
LM2904 Quad Voltage Comparator ........................... 761
LM2930A 5V—0.4A Very Low Drop Voltage Regulator ............. 405
LM2931A 5V—0.4A Very Low Drop Voltage Regulator ............. 409
M5450 Led Display Driver ................. ... 679
M5451 Led Display Driver ........ ... . ... ... ... ... 679
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ALPHANUMERICAL INDEX

Type : Page
Number Function Number

M5480 Led Display Driver . ... ... .. ... .. . . . 687
M5481 Led Display Driver .......... ... .. ... ... .. ... .. ... 693
M5482 Led Display Driver ....... ...t 699
M5438A Serial Input LCD Driver .......... .. ... .. ... ......... 705
M8439 Serial Input LCD Driver ...t 713
MTP3055A N-Channel Enhancement Mode Power Mosfet Transistor . . 221
MTP3055AFI| N-Channel Enhancement Mode Power Mosfet Transistor . . 221
P6KE Series 600 W/1 ms expo - Uni and Bidirectional Devices ........ 839
PL360D 300 W/1 ms expo - Unidirectional Device ............... 845
SGSD93E 12A NPN Power Darlington . ................ ... ..... 413
SGSD93F 12A NPN Power Darlington ............. ... .. .. ..... 413
SGSD93G 12A NPN Power Darlington .................. ... ..... 413
SGSP201 N-Channel Enhancement Mode Power Mosfet Transistor . . 227
SGSP222 N-Channel Enhancement Mode Power Mosfet Transistor . . 233
SGSP361 N-Channel Enhancement Mode Power Mosfet Transistor . . 239
SGSP362 N-Channel Enhancement Mode Power Mosfet Transistor . . 239
SGSP461 N-Channel Enhancement Mode Power Mosfet Transistor . . 245
SGSP462 N-Channel Enhancement Mode Power Mosfet Transistor . . 245
SGSP491 N-Channel Enhancement Mode Power Mosfet Transistor . . 251
SGSP492 N-Channel Enhancement Mode Power Mosfet Transistor . . 251
SMA4T Series 400 W/1 ms expo - Uni and Bidirectional Surface Mount

DeVICES ..o 869
SM6T Series 600 W/1 ms expo - Uni and Bidirectional Surface Mount

DEVICES ..ttt e 875
SM15T Series 1500 W/1 ms expo - Uni and Bidirectional Surface Mount

DeviCeS ... 881
ST6010/11/12/13/14 8 Bit HCMOS Microcontrollers ........................ 775
ST6040/41 8 Bit HCMOS Microcontrollers ........................ 787
ST6050/51/52 8 Bit HCMOS Microcontrollers . ....................... 799
ST6210/E10 8 Bit HCMOS Microcontrollers ........................ 813
ST6215/E15 8 Bit HCMOS Microcontrollers ........................ 813
ST90E20/21/23 ST9 8K Eprom HCMOS Microcontrollers .. ............. 821
ST90E30/31/32 ST9 8K Eprom HCMOS Microcontrollers ............... 825
ST18940/41 Digital Signal Processor . ......... ... ... .. ... ... .. 829
STHIO7N50/FI High Injection N-Channel Enhancement Mode

Power Mosfet Transistor (IGBT) ....................... 79
STLT19 N-Channel Enhancement Mode Power Mosfet Transistor . . 257
STLT19FI N-Channel Enhancement Mode Power Mosfet Transistor . . 257
STLT20 N-Channel Enhancement Mode Power Mosfet Transistor . . 257
STLT20FI N-Channel Enhancement Mode Power Mosfet Transistor . . 257
STLT29 N-Channel Enhancement Mode Power Mosfet Transistor . . 263
STLT29FI N-Channel Enhancement Mode Power Mosfet Transistor . . 263
STLT30 N-Channel Enhancement Mode Power Mosfet Transistor . . 263
STLT30FI N-Channel Enhancement Mode Power Mosfet Transistor . . 263
STVHDS0 N-Channel Enhancement Mode Power Mosfet Transistor . . 267
TDA2003 10W Car Audio Amplifier ......... ... ... . ... 485
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ALPHANUMERICAL INDEX

Type . Page
Number Function Number

TDA2004 10+ 10W Stereo Amplifier for Car Radio ............... 497
TDA2005 20W Bridge Amplifier for Car Radio ................... 505
TDA2220A AM/FM Radio ...t 649
TDA2320A Minidip Stereo Preamplifier .......... .. .. .. ... ... ... 581
TDA3410 Dual Low Noise Tape Preamplifier with Autoreverse ... ... 593
TDA3420 Dual Very Low Noise Preamplifier ..................... 601
TDA7232 Low Noise Preamplifier Compressor ................... 607
TDA7240A 20W Bridge Amplifier for Car Radio ................... 525
TDA7241 20W Bridge Amplifier for Car Radio ................... 533
TDA7256 22W Bridge Fully Protected Car Radio Amplifier . 537
TDA7260 High Efficiency Audio PWM Driver .................... 543
TDA7272 High Performance Motor Speed Regulator .............. 657
TDA7275A Motor Speed Regulator .............................. 673
TDA7282 Stereo Low Voltage Cassette Preamplifier .............. 619
TDA7300 Digital Controlled Stereo Audio Processor .............. 627
TDA7302 Digital Controlled Stereo Audio Processor .............. 639
TDA7350 Bridge-Stereo Amplifier fo Car Radio .................. 557
TDA7360 Stereo/Bridge Amplifier with Clipping Detector ........... 565
TEA7203 Automotive Lamps and Fuses Monitor Circuit ........... 471
TL7700A Series Supply Voltage Supervisors .............. ... ... .. ... 417
UCN4801A Bimos Latch-Driver .......... .. .. . i, 719
ULN2001A Seven Darlington Array . ........ ... .. ... .. .. ... 723
ULN2002A Seven Darlington Array .. ......... .. .. .. 723
ULN2003A Seven Darlington Array . .......... .. .. i 723
ULN2004A Seven Darlington Array ........... .. ... ... ... ... ... 723
ULQ2001R Seven Darlington Array .. ......... ... ... ..... .. 727
ULQ2002R Seven Darlington Array . ......... . . i 727
ULQ2003R Seven Darlington Array . .......... ... .. ... .. ... ... 727
ULQ2004R Seven Darlington Array . .......... .. ... ... ... 727
VB020 Fully Integrated High Voltage Darlington For Electronic Ignition 85
VM200 High Side Smart Solid State Relay .................... 273
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SELECTION GUIDE

DEDICATED
IGNITION
Type Description Page
Number P 9
BU920/P/PFI/T High Voltage Ignition Darlington 25
BU921/P/PFIIT High Voltage Ignition Darlington 25
BU921ZP/Fi High Voltage Ignition Darlington 31
BU921ZT/FI High Voltage Ignition Darlington 31
BU922/P/PFIIT High Voltage Ignition Darlington 25
BU931R/RP/RPFI| High Voltage Ignition Darlington 33
BU931Z/ZP/ZPFI High Voltage Ignition Darlington 30
BU932R/RP/RPFI High Voltage Ignition Darlington 33
L482 Hall Effect Pickup Ignition Controller 43
L484 Magnetic Pickup Ignition Controller 51
L497 Hall Effect Pickup Ignition Controller 61
L530 Electronic Ignition Interface 71
STHIO7N50 High Injection N-Channel Enhancement Mode Power Mosfet Transistor (IGBT) 79
STHIO7NS0FI High Injection N-Channel Enhancement Mode Power Mosfet Transistor (IGBT) 79
VB020 Electronic Ignition 85
FUEL INJECTION
Type Description P,
Number P age
L584 Multifunction Injection Interface 91
L9335/6 Injector Driver 103
MONOLITHIC POWER ACTUATORS
Type -~
Nux'lpber Description Page
L9222 Quad Inverting Transistor Switch 107
L9305/C Dual High Current Relay Drivers 111
1.9307/9 Dual High Current Low Side Driver 115
L9308 Dual Low Side Driver 119
L9324 Window Lift Controller 125
L9350 High Side Driver 133
L9355 6A Switchmode High Side Driver 137
L9801 High Side Driver 143
L9811 DC and PWM High Side Driver 151
L9821 High Side Driver 157
L9822 Octal Serial Solenoid Driver 163
L9830 Monolithic Lamp Dimmer 171
L9842 Octal Parallel Solenoid Driver 177
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SELECTION GUIDE

DEDICATED (Continued)

POWER DISCRETE

Type

Number Description Page
BUZ11 N-Channel Enhancement Mode Power Mosfet Transistors 185
BUZ11A N-Channel Enhancement Mode Power Mosfet Transistors 191
BUZ11FI N-Channel Enhancement Mode Power Mosfet Transistors 185
BUZ71A N-Channel Enhancement Mode Power Mosfet Transistors 195
IRF520 N-Channel Enhancement Mode Power Mosfet Transistors 199
IRF520F! N-Channel Enhancement Mode Power Mosfet Transistors 199
IRF521 N-Channel Enhancement Mode Power Mosfet Transistors 199
IRF521FI N-Channel Enhancement Mode Power Mosfet Transistors 199
IRF522 N-Channel Enhancement Mode Power Mosfet Transistors 199
IRF522FI N-Channel Enhancement Mode Power Mosfet Transistors 199
IRF523 N-Channel Enhancement Mode Power Mosfet Transistors 199
IRF523FI N-Channel Enhancement Mode Power Mosfet Transistors 199
IRF530 N-Channel Enhancement Mode Power Mosfet Transistors 205
|IRF530FI N-Channel Enhancement Mode Power Mosfet Transistors 205
IRF531 N-Channel Enhancement Mode Power Mosfet Transistors 205
IRF531FI1 ‘N-Channel Enhancement Mode Power Mosfet Transistors 205
IRF532 N-Channel Enhancement Mode Power Mosfet Transistors 205
IRF532FI N-Channel Enhancement Mode Power Mosfet Transistors 205
IRF533 N-Channel Enhancement Mode Power Mosfet Transistors 205
IRF533FI N-Channel Enhancement Mode Power Mosfet Transistors 205
IRF540 N-Channel Enhancement Mode Power Mosfet Transistors 209
IRF540FI N-Channel Enhancement Mode Power Mosfet Transistors 209
IRF541 N-Channel Enhancement Mode Power Mosfet Transistors 209
IRF541F1 N-Channel Enhancement Mode Power Mosfet Transistors 209
IRF542 N-Channel Enhancement Mode Power Mosfet Transistors 209
IRF542FI N-Channel Enhancement Mode Power Mosfet Transistors 209
IRF543 N-Channel Enhancement Mode Power Mosfet Transistors 209
IRF543FI N-Channel Enhancement Mode Power Mosfet Transistors 209
IRFZ40 N-Channel Enhancement Mode Power Mosfet Transistors 215
IRFZ42 N-Channel Enhancement Mode Power Mosfet Transistors 215
MTP3055A N-Channel Enhancement Mode Power Mosfet Transistors 221
MTP3055AFI N-Channel Enhancement Mode Power Mosfet Transistors 221
SGSP201 N-Channel Enhancement Mode Power Mosfet Transistors 227
SGSP222 N-Channel Enhancement Mode Power Mosfet Transistors 233
SGSP361 N-Channel Enhancement Mode Power Mosfet Transistors 239
SGSP362 N-Channel Enhancement Mode Power Mosfet Transistors 239
SGSP461 N-Channel Enhancement Mode Power Mosfet Transistors 245
SGSP462 N-Channel Enhancement Mode Power Mosfet Transistors 245
SGSP491 N-Channel Enhancement Mode Power Mosfet Transistors 251
SGSP492 N-Channel Enhancement Mode Power Mosfet Transistors 251
STLT19 N-Channel Enhancement Mode Low Threshold Power Mosfet Transistors 257
STLT19F1 N-Channel Enhancement Mode Low Threshold Power Mosfet Transistors 257
STLT20 N-Channel Enhancement Mode Low Threshold Power Mosfet Transistors 257
STLT20FI N-Channel Enhancement Mode Low Threshold Power Mosfet Transistors 257
STLT29 N-Channel Enhancement Mode Low Threshold Power Mosfet Transistors 263
STLT29FI N-Channel Enhancement Mode Low Threshold Power Mosfet Transistors 263
STLT30 N-Channel Enhancement Mode Low Threshold Power Mosfet Transistors 263
STLT30FI N-Channel Enhancement Mode Low Threshold Power Mosfet Transistors 263
STVHD90 N-Channel Enhancement Mode Power Mosfet Transistors 267
VM200 High Side Smart Solid State Relay 273
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SELECTION GUIDE

VOLTAGE REGULATORS

Type .
Number Description Page
BDW93 12A NPN Power Darlington 281
BDWBSI3A 12A NPN Power Darlington 281
BDW93B 12A NPN Power Darlington 281
BDW93C 12A NPN Power Darlington 281
BDW94 12A PNP Power Darlington 281
BDW94A 12A PNP Power Darlington 281
BDW94B 12A PNP Power Darlington 281
BDW94C 12A PNP Power Darlington 281
L387A 5V—0.4A Very Low Drop Regulator 287
L2605/85/10 0.5A Low Drop Voltage Regulators 291
L4805/85/92/10/12 0.4A Very Low Drop Voltage Regulators 295
L4901A Dual 5V Regulator with Reset 299
L4902A Dual 5V Regulator with Reset and Disable 309
L4903 Dual 5V Regulator with Reset and Disable Functions 319
L4904A Dual 5V Regulator with Reset 327
L4905 Dual 5V Regulator Reset 335
L4916 Voltage Regulator Plus Filter 343
L4918 Voltage Regulator Plus Filter 349
L4920/21 Very Low Drop Adjustable Regulators 353
L4922 5V—1A Very Low Drop Regulator with Reset 357
L4923 5V—1A Very Low Drop Reg. with Reset and Inhibit 361
L4925 5V Very Low Drop Regulator with Reset 365
L4926/8 Dual Multifunction Voltage Regulators 369
L4927 Dual Multifunction Voltage Regulator 377
L4930 Dual Very Low Drop Voltage Regulators 385
L4934/5 Dual 5V Regulator with Reset and Auxiliary Function 389
L4945 5V—0.5A Very Low Drop Regulator 395
L4947 5V—0.5A Very Low Drop Regulator with Reset 399
LM2930A 5V—0.4A Very Low Drop Voltage Regulator 405
LM2931A 5V—0.4A Very Low Drop Voltage Regulator 409
SGSD93E 12A NPN Power Darlington 413
SGSD93F 12A NPN Power Darlington 413
SGSD93G 12A NPN Power Darlington 413
TL7700A Series Supply Voltage Supervisor 417
ALTERNATOR REGULATORS
Type .
Number Description Page
L585 Car Alternator Regulator 421
19480VB One Chip Car Alternator Regulator 427
SPECIAL FUNCTIONS
Type Description Page
Number
L4620 Liquid Level Alarm 431
L9610C/11C PWM Powermos Controller 439
L9686 Automotive Indicator 449
L9700 Hex Precision Limiter 453
L9703 Octal Ground Contact Monitoring Circuit 459
L9704 Octal Supply Contact Monitoring Circuit 465
TEA7203 Automotive Lamps and Fuses Monitor Circuit 47
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SELECTION GUIDE

ENTERTAIMENT

POWER AMPLIFIERS

Type

Number Description Page
BUZ71 N-Channel Enhancement Mode Power Mosfet Transistors 479
BUZ71FI N-Channel Enhancement Mode Power Mosfet Transistors 479
TDA2003 10W Audio Amplifier 485
TDA2004 10+ 10W Stereo Amplifier 497
TDA2005 20W Bridge Amplifier 505
TDA7240A 20W Bridge Amplifier 525
TDA7241 20W Bridge Amplifier 533
TDA7256 22W Bridge Amplifier 537
TDA7260 High Efficiency Audio PWM Driver 543
TDA7350 Bridge-Stereo Amplifier 557
TDA7360 Stereo/Bridge Amplifier with Clipping Detector 565
1
PREAMPLIFIERS AND AUDIO PROCESSORS |
Type Description Page
Number
LM1837 Dual Low Noise Autoreverse Preamplifier 571
TDA2320A Stereo Preamplifier 581
TDA3410 Dual Low Noise Tape Preamp. with Autoreverse 593
TDA3420 Dual Very Low Noise Preamplifier 601
TDA7232 Low Noise Preamplifier Compressor 607
TDA7282 Stereo Low Voltage Preamplifier 619
TDA7300 Digital Controlled Stereo Audio Processor 627
TDA7302 Digital Controlled Stereo Audio Processor 639
RADIO CIRCUITS
Type -
Number Description Page
TDA2220A AM/FM Radio 649
MOTOR CONTROLLERS
Type o
Number Description Page
TDA7272 High Performance Motor Speed Regulator 657
TDA7275A Motor Speed Regulator 673
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SELECTION GUIDE

GENERAL PURPOSE

DISPLAYS
Type Number Description Page
M5450/1 Led Display Drivers 679
M5480 Led Display Driver 687
M5481 Led Display Driver 693
M5482 Led Display Driver 699
M8438A Serial Input LCD Driver 705
M8439 Serial Input LCD Driver 713
UCN4801A BIMOS Latch-Driver 719
ULN2001A to 2004A Seven Darlington Arrays 723
ULQ2001R to 2004R Seven Darlington Arrays 727
COMPARATORS & OPERATIONAL AMPLIFIERS
Type Number Description Page
LM2901 Quad Voltage Comparator 731
LM2902 Quad Omp. Amp. Single Supply 739
LM2903 Dual Vcltage Comparator 753
LM2904 Dual Omp. Amp. Single Supply 761
MICROCONTROLLERS
Type Number Description Page
ST6010/11/12/13/14 2K ROM 8-Bit HCMOS MCU with A/D Converter 775
ST6040/41 4K ROM 8-Bit HCMOS MCU with A/D Converter & LCD Driver 787
ST6050/51/52 4K ROM 8-Bit HCMOS MCU with A/D Converter & AC Preamplifier 799
ST6210/E10-ST6215/E15 2K ROM/EPROM 8-Bit HCMOS MCU with A/D Converter and LED
Driver Outputs 813
ST90E20/21/23 8K EPROM 8-Bit HCMOS MCU with SPI/SCI Interface &
Multifunction 16-bit Timer 821
ST9O0E30/31/32 8K EPROM 8-Bit HCMOS MCU with SPI/SCI Interface, Two Multifunction
16-bit Timers & A/D Converter 825
ST18940/41 Digital Signal Processor 829
PROTECTION DEVICES
TRANSIL
Type
Pe (W) Wam (V) Unidirectional Bidirectional Case  Page
400/1 ms 5.8 to 376 BZW04../BZWO04P.. BZWO04..B/BZW04P..B | F126 833
600/1 ms 5.8 to 376 P6KE.. P,A P6KE..CP, CA CB-417 839
300/1 ms 270 PL360D — F126 845
1500/1 ms 5.8 to 376 1.5KE...P,A 1.5KE...CP, CA CB-429 851
5000/1 ms 10 to 180 BZWS50... BZW50...B AG 857
1800/5 ms 20to 24 BZW100... BZW100...B AG 863
SURFACE MOUNT TRANSIL
Type
Pe (W) Wan (V) Unidirectional Bidirectional Case | Page
400/1 ms 5.5to 188 SM4T..., A — CB472 869
5.5 to 171 — SM4T..C,A CB472
600/1 ms 5.5 to 188 SM6T..., A — CB-472 875
551t 171 —_ SM6T...C,A CB-472
1500/1 ms 5.5 to 188 SM15T..., A — CB-473 881
5.5t0 171 — SM15T...C,A CB-473
Lyz SGS-THOMSON
Y/, HICRoELECTRONICS
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SELECTION GUIDE

** NMOS UV EPROM

Access Icc Max Temperature Pin
Part Number Org. Time Act St.by Vee Range Count
M2764AF6 8Kx8 250ns 75mA 35mA 5Vx 5% —40 to +85°C 28
M2764A-4F6 8Kx8 450ns 75mA 35mA 5V+ 5% —40 to +85°C 28
M27128AF6 16Kx 8 250ns 85mA 40mA 5V+ 5% —40 to +85°C 28
M27128A-4F6 16K x 8 450ns 85mA 40mA 5V+ 5% —40 to +85°C 28
M27256F1 32Kx 8 250ns 100mA 40mA 5V+ 5% 0to +70°C 28
M27256-1F1 32Kx 8 170ns 100mA 40mA 5V+ 5% 0to +70°C 28
M27256-2F1 32K x 8 200ns 100mA 40mA 5Vt 5% 0to +70°C 28
M27256-3F1 32Kx 8 300ns 100mA 40mA 5V+ 5% 0to +70°C 28
M27256-4F1 32Kx 8 450ns 100mA 40mA 5V 5% 0to +70°C 28
M27256-20F1 32Kx 8 200ns 100mA 40mA 5V+10% 0to +70°C 28
M27256-25F1 32Kx 8 250ns 100mA 40mA 5V+10% 0to +70°C 28
M27256-30F1 32Kx 8 300ns 100mA 40mA 5V+10% 0to +70°C 28
M27256-45F1 32Kx 8 450ns 100mA 40mA 5V+10% 0to +70°C 28
M27256F6 32K x 8 250ns 100mA 40mA 5V+ 5% —40 to +85°C 28
M27256-4F6 32Kx 8 450ns 100mA 40mA 5Vt 5% —40 to +85°C 28
M27512F1 64K x 8 250ns 125mA 40mA 5V+ 5% 0to +70°C 28
M27512-2F1 64K x 8 200ns 125mA 40mA 5V+ 5% 0to +70°C 28
M27512-3F1 64K x 8 300ns 125mA 40mA 5V+ 5% 0to +70°C 28
M27512-25F1 64K x 8 250ns 125mA 40mA 5V+10% 0to +70°C 28
M27512-30F1 64K x 8 300ns 125mA 40mA 5V+10% 0to +70°C 28
M27512F6 64K x 8 250ns 125mA 40mA 5V 5% —40 to +85°C 28

** For Memory Datasheets consult our Memory Databook

** CMOS UV EPROM

Access Icc Max Temperature Pin
Part Number Org. Time Act St.by Vee Range Count
TS27C64A-20VQ 8Kx8 200ns 30mA 1imA 5V+10% —40 to +85°C 28
TS27C64A-25VQ 8Kx8 250ns 30mA 1mA 5V+10% —40 to +85°C 28
TS27C64A-30VQ 8Kx 8 300ns 30mA 1mA 5V+10% —40 to +85°C 28
TS27C256-20VQ 32K x 8 200ns 30mA 1mA 5V+10% —40 to +85°C 28
TS27C256-25VQ 32K x 8 250ns 30mA 1imA 5V+10% —40 to +85°C 28
TS27C256-30VQ 32Kx 8 300ns 30mA 1mA 5V+10% —40 to +85°C 28
M27C1024-12XF1 | 64Kx 16 120ns 50mA 1mA 5V+ 5% 0to +70°C 40
M27C1024-15XF1 | 64Kx 16 150ns 50mA 1mA 5V+ 5% 0to +70°C 40
M27C1024-20XF1 | 64Kx 16 200ns 50mA 1mA 5V+ 5% 0to +70°C 40
M27C1024-25XF1 | 64Kx 16 250ns 50mA 1mA 5V+ 5% 0to +70°C 40
M27C1024-12F1 64Kx 16 120ns 50mA 1mA 5V 5% 0 to +70°C 40
M27C1024-15F1 64K x 15 150ns 50mA 1mA 5V+10% 0to +70°C 40
M27C1024-20F1 64K x 16 200ns 50mA 1mA 5V+10% 0to +70°C 40
M27C1024-25F1 64K x 16 250ns 50mA 1mA 5V+10% 0 to +70°C 40
M27C1024-15XF6 | 64K x 16 150ns 50mA 1mA 5V+ 5% —40 to +85°C 40
M27C1024-20XF6 | 64K x 16 200ns 50mA 1mA 5V+ 5% —40 to +85°C 40
M27C1024-25XF6 | 64K x 16 250ns 50mA 1mA 5Vx 5% —40 to +85°C 40
M27C256B-80XF1 | 32K x 8 80ns 50mA 1mA 5V+ 5% 0to +70°C 28
M27C256B-12XF1| 32K x 8 120ns 50mA 1mA 5V+ 5% 0to +70°C 28
M27C256B-15XF1| 32Kx 8 150ns 50mA 1mA 5V+ 5% 0to +70°C 28
M27C256B-80F1 32K x 8 80ns 50mA 1mA 5V+10% 0to +70°C 28
M27C256B-12F1 32K x 8 120ns 50mA 1mA 5V+10% 0to +70°C 28
M27C256B-15F1 32Kx 8 150ns 50mA 1mA 5V+10% 0to +70°C 28
M27C256B-12XF6 | 32K x 8 120ns 50mA 1mA 5V+ 5% —40 to +85°C 28
M27C256B-15XF6 | 32K x 8 150ns 50mA 1mA 5V+ 5% —40 to +85°C 28

** For Memory Datasheets consult our Memory Databook
Lyz SGS-THOMSON
Y/, ICROELEGTRONICS
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SELECTION GUIDE

** CMOS UV EPROM | (Continued)

Access lcc Max Temperature Pin
Part Number Org. Time Act St.by Vee Range Count
M87C257B-80XF1 | 32K x8* 80ns 50mA 1mA 5V+ 5% 0to + 70°C 28
M87C257B-12XF1 | 32K x8* 120ns 50mA 1mA 5V+ 5% 0to + 70°C 28
M87C257B-15XF1 | 32Kx 8* 150ns 50mA 1mA 5V+ 5% 0to + 70°C 28
M87C257B-80F1 32K x 8* 80ns 50mA 1mA 5V +10% 0to + 70°C 28
M87C257B-12F1 32K x 8* 120ns 50mA 1mA 5V +10% 0to + 70°C 28
M87C257B-15F1 32K x 8* 150ns 50mA 1mA 5V+10% 0to + 70°C 28
M87C257B-12XF6 | 32Kx 8* 120ns 50mA 1mA 5V 5% -40 to + 85°C 28
M87C257B-15XF6 | 32K x 8* 150ns 50mA 1mA 5V 5% —-40to + 85°C 28
M87C257B-12XF7 | 32Kx8* 120ns 50mA 1mA 5Vx 5% —40 to +105°C 28
M87C257B-15XF7 | 32K x8* 150ns 50mA 1mA 5V+ 5% —40 to +105°C 28
M27C512-10XF1 64K x 8 100ns 50mA 1mA 5Vx 5% 0to + 70°C 28
M27C512-12XF1 64K x 8 120ns 50mA 1mA 5V+ 5% 0to + 70°C 28
M27C512-15XF1 64K x 8 150ns 50mA 1mA 5Vx 5% 0to + 70°C 28
M27C512-20XF1 64K x 8 200ns 50mA 1mA 5V+ 5% 0to + 70°C 28
M27C512-10F1 64K x 8 100ns 50mA 1mA 5V+10% 0to + 70°C 28
M27C512-12F1 64K x 8 120ns 50mA 1mA 5V+10% Oto + 70°C 28
M27C512-15F1 64K x 8 150ns 50mA 1mA 5V+10% O0to + 70°C 28
M27C512-20F1 64K x 8 200ns 50mA 1mA 5V+£10% Oto + 70°C 28
M27C512-15XF6 64K x 8 150ns 50mA 1mA 5Vx 5% —40to + 85°C 28
M27C512-20XF6 64K x 8 200ns 50mA 1mA 5V+ 5% —40to + 85°C 28
M27C512-15XF7 64K x 8 150ns 50mA 1mA 5Vx 5% —40 to +105°C 28
M27C512-20XF7 64K x 8 200ns 50mA 1mA 5V 5% —40 to +105°C 28
M87C512-10XF1 64K x 8* 100ns 50mA 1mA 5V+ 5% 0to + 70°C 28
M87C512-12XF1 64K x 8* 120ns 50mA 1mA 5V+ 5% 0to + 70°C 28
M87C512-15XF1 64K x 8* 150ns 50mA 1mA 5V+ 5% 0to + 70°C 28
M87C512-20XF1 64K x 8* 200ns 50mA 1mA 5V+ 5% 0to + 70°C 28
M87C512-10F1 64K x 8* 100ns 50mA 1mA 5V+10% 0to + 70°C 28
M87C512-12F1 64K x 8* 120ns 50mA 1mA 5V+10% 0to + 70°C 28
M87C512-15F1 64K x 8" 100ns 50mA 1mA 5V+10% 0to + 70°C 28
M87C512-20F1 64K x 8* 200ns 50mA 1mA 5V+10% Oto + 70°C 28
M87C512-15XF6 64K x 8* 150ns 50mA 1mA 5V 5% —40 to + 85°C 28
M87C512-20XF6 64K x 8* 200ns 50mA 1mA 5Vx 5% —40to + 85°C 28
M87C512-15XF7 64K x 8" 150ns 50mA 1mA 5V+ 5% —40 to +105°C 28
M87C512-20XF7 64K x 8™ 200ns 50mA 1mA 5V 5% —40 to +105°C 28
M27C1001-12XF1 | 128K x 8 120ns 50mA 1mA 5Vx 5% 0to + 70°C 28
M27C1001-15XF1 | 128Kx 8 150ns 50mA 1mA 5V+ 5% 0to + 70°C 28
M27C1001-20XF1 | 128Kx 8 200ns 50mA 1mA 5V+ 5% 0to + 70°C 28
M27C1001-25XF1 | 128Kx 8 250ns 50mA 1mA 5V+ 5% Oto + 70°C 28
M27C1001-12F1 128K x 8 120ns 50mA 1mA 5V+10% 0to + 70°C 28
M27C1001-15F1 128K x 8 150ns 50mA 1mA 5V +10% Oto + 70°C 28
M27C1001-20F1 128K x 8 200ns 50mA 1mA 5V+10% 0to + 70°C 28
M27C1001-25F1 128K x 8 250ns 50mA 1mA 5V +10% 0to + 70°C 28
M27C1001-15XF6 | 128K x 8 150ns 50mA 1mA 5V+ 5% —-40to + 85°C 28
M27C1001-20XF6 | 128K x 8 200ns 50mA 1mA 5Vx 5% —-40to + 85°C 28
M27C1001-25XF6 | 128K x 8 250ns 50mA 1mA 5V+ 5% —40 to + 85°C 28
M87C1001-12XF1 | 128Kx8*| 120ns 50mA 1mA 5V+ 5% Oto + 70°C 28
M87C1001-15XF1 | 128Kx8*| 150ns 50mA 1mA 5V 5% 0to + 70°C 28
M87C1001-20XF1 | 128Kx8*| 200ns 50mA 1imA 5V 5% 0to + 70°C 28
M87C1001-25XF1 | 128Kx8*| 250ns 50mA 1mA 5V+ 5% 0to + 70°C 28
M87C1001-12F1 128Kx 8*| 120ns 50mA 1mA 5V+10% Oto + 70°C 28
M87C1001-15F1 128K x 8*| 150ns 50mA 1mA 5V+10% 0to + 70°C 28
M87C1001-20F1 128K x 8*| 200ns 50mA 1mA 5V +10% 0to + 70°C 28
M87C1001-25F1 128Kx8*| 250ns 50mA 1mA 5V +10% 0to + 70°C 28
M87C1001-15XF6 | 128Kx8*| 150ns 50mA imA 5Vx 5% —40to + 85°C 28
M87C1001-20XF6 | 128Kx8*| 200ns 50mA 1mA 5V+ 5% —-40to + 85°C 28
M87C1001-25XF6 | 128Kx8*| 250ns 50mA 1mA 5V+ 5% —-40to + 85°C 28

*

Feature Address Latch

** For Memory Datasheets consult our Memory Databook
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SELECTION GUIDE

** NMOS OTP ROM

Access lcc Max Temperature Pin
Part Number Org. Time Act St.by Vee Range Count
ST2764A-18CP 8Kx8 180ns 75mA 35mA 5V+£10% 0to +70°C 28
ST2764A-20CP 8Kx8 200ns 75mA 35mA 5V+10% 0to +70°C 28
ST2764A-25CP 8Kx 8 250ns 75mA 35mA 5V+10% 0to +70°C 28
ST2764A-30CP 8Kx8 300ns 75mA 35mA 5V+10% 0to +70°C 28
ST27128A-20CP 16K x 8 200ns 85mA 40mA 5V +10% 0to +70°C 28
ST27128A-25CP 16Kx 8 250ns 85mA 40mA 5V +£10% 0to +70°C 28
ST27128A-30CP 16Kx 8 300ns 85mA 40mA 5V 10% 0to +70°C 28
ST27256-20CP 32Kx 8 200ns 100mA 40mA 5V+£10% 0to +70°C 28
ST27256-25CP 32Kx 8 250ns 100mA 40mA 5V+£10% 0to +70°C 28
ST27256-30CP 32K x 8 300ns 100mA 40mA 5V +10% 0to +70°C 28

** For Memory Datasheets consult our Memory Databook

** CMOS OTP ROM

Access lcc Max Temperature Pin
Part Number Org. Time Act St.by Vee Range Count
TS27C64A-15CFN| 8Kx8 150ns 30mA 1mA 5V +10% Oto + 70°C 32
TS27C64A-20CFN| 8Kx 8 200ns 30mA 1mA 5V +10% Oto + 70°C 32
TS27C64A-25CFN| 8Kx8 250ns 30mA 1mA 5V+10% Oto + 70°C 32
TS27C64A-15VFN| 8Kx8 150ns 30mA 1mA 5V+10% —40to + 85°C 32
TS27C64A-20VFN| 8K x8 200ns 30mA 1mA 5V +10% -40to + 85°C 32
TS27C64A-25VFN| 8Kx8 250ns 30mA 1mA 5V+10% —-40to + 85°C 32
TS27C64A-15TFN| 8Kx8 150ns 30mA 1mA 5V +10% —40 to +105°C 32
TS27C64A-20TFN| 8Kx8 200ns 30mA 1mA 5V+10% —40to +105°C 32
TS27C64A-25TFN| 8Kx8 250ns 30mA 1mA 5V+10% —40 to +105°C 32
TS27C64A-15CP 8Kx8 150ns 30mA 1mA 5V+10% 0to + 70°C 28
TS27C64A-20CP 8Kx8 200ns 30mA 1mA 5V +10% 0to + 70°C 28
TS27C64A-25CP 8Kx8 250ns 30mA 1mA 5V +10% 0to + 70°C 28
TS27C64A-15VP 8Kx8 150ns 30mA 1mA 5V +10% —40 to + 85°C 28
TS27C64A-20VP 8Kx8 200ns 30mA 1mA 5V+10% —40to + 85°C 28
TS27C64A-25VP 8Kx8 250ns 30mA 1mA 5V+10% —40to + 85°C 28
TS27C64A-15TP 8Kx 8 150ns 30mA 1mA 5V+10% —40 to +105°C 28
TS27C64A-20TP 8Kx8 200ns 30mA 1mA 5V+£10% —40 to +105°C 28
TS27C64A-25TP 8Kx 8 250ns 30mA 1mA 5V+10% —40 to +105°C 28
ST27C256-17CFN | 32K x 8 170ns 30mA 1mA 5V+10% 0to + 70°C 32
ST27C256-20CFN | 32K x 8 200ns 30mA imA 5V+10% 0to + 70°C 32
ST27C256-25CFN | 32K x 8 250ns 30mA 1mA 5V +10% 0to + 70°C 32
ST27C256-17VFN | 32Kx 8 170ns 30mA 1mA 5V +10% —40to + 85°C 32
ST27C256-20VFN | 32K x 8 200ns 30mA 1imA 5V+10% —40to + 85°C 32
ST27C256-25VFN | 32K x 8 250ns 30mA 1mA 5V+10% —40to + 85°C 32
ST27C256-17TFN | 32Kx 8 170ns 30mA 1mA 5V+10% —40 to +105°C 32
ST27C256-20TFN | 32Kx 8 200ns 30mA 1mA 5V +10% —40to +105°C 32
ST27C256-25TFN | 32Kx 8 250ns 30mA 1mA 5V +10% —40 to +105°C 32
ST27C256-17CP | 32Kx 8 170ns 30mA 1mA 5V +10% 0to + 70°C 28
ST27C256-20CP | 32Kx 8 200ns 30mA 1mA 5V+10% 0to + 70°C 28
ST27C256-25CP | 32Kx 8 250ns 30mA 1mA 5V +10% 0to + 70°C 28
ST27C256-17VP | 32Kx 8 170ns 30mA 1mA 5V+10% —40to + 85°C 28
ST27C256-20VP | 32Kx 8 200ns 30mA 1mA 5V +10% —-40to + 85°C 28
ST27C256-25VP | 32Kx 8 250ns 30mA 1mA 5V+10% —40to + 85°C 28
ST27C256-17TP 32Kx 8 170ns 30mA 1mA 5V+10% —40 to +105°C 28
ST27C256-20TP 32K x 8 200ns 30mA 1mA 5V +10% —40 to +105°C 28
ST27C256-25TP 32Kx 8 250ns 30mA 1mA 5V+10% —40to +105°C 28

** For Memory Datasheets consult our Memory Databook
SGS-THOMSON
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SELECTION GUIDE

** NMOS EEPROMJ

lcc Max Temperature Pin
Part Number Org. Frequency Act St.by Vee Range Count
M9306B1 256 Bits | 500KHz 5mA 3.5mA 5V+10% 0to + 70°C 8
M9306B6 256 Bits | 500KHz 5mA 4.0mA 5V +10% —-40to + 85°C 8
M9306M1 256 Bits | 500KHz 5mA 3.5mA 5V +10% 0to + 70°C 8
M9306M6 256 Bits | 500KHz 5mA 4.0mA 5V +10% -40to + 85°C 8
M9306M3 256 Bits | 500KHz |. 5mA 4.5mA 5V+£10% —40to +125°C 8

** For Memory Datasheets consult our Memory Databook

** CMOS EEPROM

Icc Max Temperature Pin
Part Number Org. Frequency Act Stby Vee Range Count
ST93C06AB1 256 Bits 1MHz 3mA 50uA 5V+10% 0to + 70°C 8
ST93C06AB3 256 Bits 1MHz 5mA 100kA 5V +£10% —40 to +125°C 8
ST93C06AM1 256 Bits 1MHz 3mA 50pA 5V +10% 0to + 70°C 8
ST93C06AM6 256 Bits 1MHz 5mA 100pA 5V +10% —-40to + 85°C 8
ST93C06AM3 256 Bits 1MHz 5mA 100xA 5V+£10% —40 to +125°C 8
ST93C46AB1 1K Bits 1MHz 3mA 50pA 5V+£10% 0to + 70°C 8
ST93C46AB3 1K Bits 1MHz 5mA 100xA 5V +10% —-40to +125°C 8
ST93C46AM1 1K Bits 1MHz 3mA 50pA 5V +10% 0to + 70°C 8
ST93C46AM6 1K Bits 1MHz 5mA 100pA 5V+10% —40to + 85°C 8
ST93C46AM3 1K Bits 1MHz 5mA 100xA 5V+£10% —40 to +125°C 8
ST93CS56B1 2K Bits 1MHz 3mA 50uA 5V +10% Oto + 70°C 8
ST93CS56B3 2K Bits 1MHz 5mA 100pA 5V +10% —40 to +125°C 8
ST93CS56M1 2K Bits 1MHz 3mA 50uA 5V+10% 0to + 70°C 8
ST93CS56M6 2K Bits 1MHz 5mA 100xA 5V+10% —40 to + 85°C 8
ST93CS56M3 2K Bits 1MHz 5mA 100xA 5V+=10% —40 to +125°C 8
ST93CS5781 2K Bits 500KHz 3mA 50pA 2.5 to 5.5V Oto + 70°C 8
ST93CS5783 2K Bits 500KHz 5mA 100xA 2.5 10 5.5V —40 to +125°C 8
ST93CS57M1 2K Bits 500KHz 3mA 50uA 2.5to0 5.5V Oto + 70°C 8
ST93CS57M6 2K Bits 500KHz 5mA 100xA 2.5 to 5.5V -40to + 85°C 8
ST93CS57M3 2K Bits 500KHz 5mA 100xA 2.5 to 5.5V —40to +125°C 8
ST24C02CP 2K Bits 100KHz 3mA 100xA 5V+10% 0 to +70°C 8
ST24C02YVP 2K Bits 100KHz 5mA 100pA 5V+£10% —40 to +85°C 8
ST24C04B1 4K Bits 100KHz 3mA 50pA 5V+10% 0to + 70°C 8
ST24C04B3 4K Bits 100KHz 5mA 100nA 5V +£10% —40 to +125°C 8
ST24C04M1 4K Bits 100KHz 3mA 50pA 5V +£10% 0to + 70°C 8
ST24C04M6 4K Bits 100KHz 5mA 100pA 5V+£10% —-40to + 85°C 8
ST24C04M3 4K Bits 100KHz 5mA 100xA 5V +10% —40 to +125°C 8
ST24C16B1 16K Bits | 100KHz 4mA 50uA 5V +10% 0to + 70°C 8
ST24C16B3 16K Bits 100KHz 6mA 100xA 5V +10% —40 to +125°C 8

** For Memory Datasheets consult our Memory Databook
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SELECTION GUIDE

** SRAM
Access Cycle Icc Max Temperature Pin
Part Number Org. Time Time Act St.by Range Count
MK6116N-15 2Kx 8 150ns 150mA 70mA 3mA 0°C to 70°C 24
MK6116N-20 2Kx 8 200ns 200ns 70mA 3mA 0°C to 70°C 24
MK6116N-25 2Kx 8 250ns 250ns 70mA 3mA 0°C to 70°C 24
** For Memory Datasheets consult our Memory Databook

** ZEROPOWER

Access lcc Max Temperature Pin
Part Number Org. Time Act St.by Vee Range Count
MK148212B12 2Kx 8 120ns 80mA 3mA 5V +£10% —40to +85°C 24
MKI148Z12B15 2Kx 8 150ns 80mA 3mA 5V +10% —40 to +85°C 24
MKI148Z12B20 2Kx 8 200ns 80mA 3mA 5V +10% —40 to +85°C 24
MK148212B25 2Kx 8 250ns 80mA 3mA 5V +10% —40 to +85°C 24
MKI48Z12BU12 2Kx 8 120ns 80mA 3mA 5V +10% —40 to +85°C 24
MKI148Z12BU15 2Kx 8 150ns 80mA 3mA 5V +10% —40 to +85°C 24
MKI148Z12BU20 2Kx 8 200ns 80mA 3mA 5V+10% —40 to +85°C 24
MKI148212BU25 2Kx 8 250ns 80mA 3mA 5V +10% —40to +85°C 24

** For Memory Datasheets consult our Memory Databook
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BU920/P/PFI/T
" 77 SGS-THOMSON BU921/P/PEI/T
MICROELECTRONICS BU922/P/PFI/T

HIGH VOLTAGE POWER DARLINGTON

» HIGH VOLTAGE POWER DARLINGTON
= AUTOMOTIVE IGNITION APPLICATIONS
» HIGH CURRENT

DESCRIPTION

The BU920/921/922, BU920P/921P/922P, BU920-
PFI/BU921PFI/BU922PFI| and BU920T/921T/922T
are silicon multiepitaxial planar NPN transistors in
monolithic darlington configuration mounted res-
pectively in Jedec TO-3 metal case, SOT-93 plastic
package, ISOWATT218 fully isolated package and
TO-220 plastic package.

They are particularly intended for automative igni-
tion applications and inverter circuits for motor
control.

ABSOLUTE MAXIMUM RATINGS

ISOWATT 218

TO-220

INTERNAL SCHEMATIC DIAGRAM

[

5-3661

Parameter Value
TO-3 BU920 BU921 BU922
Symbol SOT-93 BU920P BU921P BU922P Unit
ISOWATT218 | BU920PFI BU921PFI BU922PFI

TO-220 BU920T BU921T BU922T
Vces Collector-emitter Voltage (Vge =0) 400 450 500 Vv
Vceo Collector-emitter Voltage (Ig = 0) 350 400 450 \
Veso Emitter-base Voltage (Ic =0) 5 \Y
Ic Collector Current 10 A
lcm Collector Peak Current 15 A
Ig Base Current 5 A

TO-3 [SOT-93|ISOWATT218] TO-220
Piot Total Dissipation at T¢ < 25 °C 120 105 55 105 W
Tstg Storage Temperature — 65 to 175 150 150 150 °C
T, Max. Operating Junction Temperature 175 150 150 150 °C

October 1988 1/5
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BU920/BU920P/BU920PFI/BU920T

THERMAL DATA

TO-3|SOT-93|/ISOWATT218|T0O-220
Rth -case | Thermal Resistance Junction-case Max | 1.25 1.2 2.27 1.2 °C/W
ELECTRICAL CHARACTERISTICS (T.ase = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Ices Collector Cutoff Current (Vgg =0)| Vcg =400V for 920 Types 250 A
Vce =450 V for 921 Types 250 pA
Vce =500 V for 922 Types 250 HA
Vee =400 V for 920 Types 0.5 mA
Vee =450 V for 921 Types 0.5 mA
Vce =500 V for 922 Types 0.5 mA
Tc =150 °C
Iceo Collector Cutoff Current (Ig =0) | Vecg =350V for 920 Types 250 pA
Vceg =400 V for 921 Types 250 HA
Vce =450 V for 922 Types 250 HA
leso Emitter Cutoff Current (Ic = 0) Veg =5V 50 mA
Vceosus)™ | Collector-emitter Sustaining Ic =100 mA for 920 Types | 350 Vv
Voltage for 921 Types | 400 \%
for 922 Types | 450 Vv
Vcesay)® | Collector-emitter Saturation lc=5A Ig =50 mA 1.8 Y,
Voltage lc=7A lg =140 mA 1.8 \Y
Vee(sat)” | Base-emitter Saturation Voltage lc=5A Ig =50 mA 2.2 Vv
lc=7A lg =140 mA 25 \
Vg Diode Forward Voltage Ir=7A 25 Vv
Functional Test (see test circuit for 920 Types
Fig.2 and 3) Vge =350 V L=7mH 7 A
for 921 and 922 Types
VCE=400V L=7mH 7 A
* Pulsed : pulse duration = 300 ps, duty cycle =15 %.
Safe Operating Areas. Safe Operating Areas.
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Ll e e 1 et —1 {1 & MAX CONT * PULSE DURATION |1 H]
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: } i oms‘if‘ms S \\ {00y
) OC_JOPERATION| _ | 2| s0T-93 —H \\ I
, L __éﬁ 100 | ISOWATT2I8 AN |
s — H— | == \ H
‘ ==H RN i
. 1T ‘\ . ‘i % H — N\ I:"%:
2 + 21 * FOR SINGLE NON H
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BU920/BU920P/BU920PFI/BU920T

DC Current Gain.
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BU920/BU920P/BU920PFI/BU920T

Saturated Switching Characteristics.
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Figure 1 : Clamped Es/o Test Circuit.

Clamped Reverse Bias Safe Operating Areas.
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Figure 2 : Functional Test Circuit.
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BU920/BU920P/BU920PFI/BU920T

ISOWATT 218 PACKAGE CHARACTE-
RISTICS AND APPLICATION

ISOWATT218 is fully isolated to 4000 V dc. Its ther-
mal impedance, given in the data sheet, is optimi-
zed to give efficient thermal conduction together
with excellent electrical isolation.

The structure of the case ensures optimum di-
stances between the pins and heatsink. These di-
stances are in agreement with VDE and UL cree-
page and clearance standards. The ISOWATT218
package eliminates the need for external isolation
so reducing fixing hardware.

The package is supplied with leads longer than the
standard TO-218 to allow easy mounting on pcbs.
Accurate moulding techniques used in manufacture
assures consistent heat spreader-to-heatsink capa-
citance.

ISOWATT218 thermal performance is better than
that of the standard part, mounted with a 0.1 mm
mica washer. The thermally conductive plastic has
a higher breakdown rating and is less fragile than
mica or plastic sheets. Power derating for ISO-
WATT218 packages is determined by :

THERMAL IMPEDANCE OF ISOWATT 218
PACKAGE

Fig. 4 illustrates the elements contributing to the

- thermal resistance of transistor heatsink assembly,

using ISOWATT218 package.

The total thermal resistance Rin(tor) is the sum of
each of these elements.

The transient thermal impedance, Zi for different
pulse durations can be estimated as follows :

1 - for a short duration power pulse less than 1 ms ;
Zth Rithic

2 - for an intermediate power pulse of 5 ms to
50ms:

Zth = Rinu-c

3 - for long power pulses of the order of 500 ms or
greater :

Zih = Rthy-c + Rihc-Hs + RthHs-amb
It is often possible to discern these areas on tran-
sient thermal impedance curves.

Figure 4.

b T Rin-c Rinc-ns RenHs-amb
A AAA—AAA—AAA—
r SGS-THOMSON 55
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(N7 SGS-THOMSON BU921ZP/ZPFI
Y/ icROELEGTRONICS BU921ZT/ZTFI

NPN POWER DARLINGTON

ADVANCE DATA

= HIGH RUGGEDNESS
» INTEGRATED HIGH VOLTAGE ZENER

‘ )
AUTOMOTIVE MARKET 3

m APPLICATION IN HIGH PERFORMANCE \
ELECTRONIC CAR IGNITION

SOT-93 ISOWATT 218

TO-220 ISOWATT 220

INTERNAL SCHEMATIC DIAGRAM
C

DESCRIPTION

The BU921ZP, BU921ZT, BU921ZPFI and
BU921ZTFI are silicon multiepitaxial biplanar NPN
transistors in monolithic darlington configuration
mounted respectively in SOT-93, TO-220 plastic e
packages and ISOWATT218, ISOWATT220 fully

isolated packages.

m

. ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vceo Collector-base Voltage (lg = 0) 350 \
Vcer Collector-emitter Voltage (Rge = 100 Q) 350 \
Vees Collector-emitter Voltage (Vge = 0) 350 \Y
Vceo Collector-emitter Voltage (Ig = 0) 350 \
Veso Emitter-base Voltage (Ic = 0) 5 Vv

lc Collector Current 16 A
Is Base Current 5 A
SOT-93 |ISOWATT218|TO-220 [ISOWATT220
Piot Total Dissipation at T¢ < 25 °C 125 60 100 40 w
Tstg Storage Temperature — 40 to 150 °C
T, Max. Operating Junction Temperature 150 °C
October 1988 1/2

This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice



BU921ZP/FI-BU921ZT/FI

THERMAL DATA

. SOT-93 ISOWATT218|TO-220 ISOWATT220
Rth j-case | Thermal Resistance Junction-case  Max 1 2.08 | 1.25 3.12 °C/W
ELECTRICAL CHARACTERISTICS (Tcase =25 <C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Iceo Collector Cut-off Current Vee =350 V 250 A
(ls =0) |
leso Emitter Cut-off Current Vee =—5V 50 mA
(Ic =0)
Ve Clamping Voltage either lg =0o0rVge =0
and lc =100 mA 350 500 \%
same T,=125°C 350 500 \
Vcesa)” | Collector-emitter Saturation | Ic =5 A Ig =50 mA 1.03 1.4 \
Voltage lc=6A lg =75 mA 1.08 1.5 Vv
Ic=8A Ig =120 mA 117 1.6 \
T, =125°C
Ilc=5A Iz =50 mA 0.98 \Y%
Ilc=6A Ig =75 mA 1.04 Vv
lc=8A lg =120 mA 117 \'
VeE(sat)” | Base-emitter Saturation Ic=6A Ig =75 mA 2.2 \Y
Voltage Ic=8A Ig =120 mA 2.3 \Y
hee DC Current Gain Ic=5A Vece =10V 300
Vg* Diode Forward Voltage lF=10A 25 Vv
USE TEST Vec =24V L=8mH 8 A

* Pulsed : pulsed duration = 300 ps, duty cycle = 15 %

2/2
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BU931R/RP/RPFI
BU932R/RP/RPFI

NPN POWER DARLINGTON

s AUTOMOTIVE MARKET

s HIGH PERFORMANCE ELECTRONIC
IGNITION DARLINGTON

= HIGH RUGGEDNESS

DESCRIPTION

These devices are multiepitaxial biplanar NPN
transistors in monolithic darlington configuration
mounted in TO-3, SOT-93 and ISOWATT218
packages. They are specially intended for automo-
tive ignition applications and invertes circuits for mo-
tor controls. Controlled performances in the linear
region make them particularly suitable for car igni-
tions where current limiting is achieved desaturing
the darlington.

ABSOLUTE MAXIMUM RATINGS

SOT-93
(TO-218)

ISOWATT 218

INTERNAL SCHEMATIC DIAGRAM

Parameter Value
T0-3 BU931R BU932R .
Symbol SOT-93 BU931RP BU932RP Unit
ISOWATT218 BU931RPFI BU932RPFI
VcEs Collector-emitter Voltage (Vgg= 0) 450 500 \
Veeo Collector-emitter Voltage (Igg = 0) 400 450 Vv
VEBO Emitter-base Voltage (Ic= 0) 5 \
Ic Collector Current 15 A
lcm Collector Peak Current (t; <10 ms) 30 A
Is Base Current 1 A
Ism Base Peak Current (tp< 10 ms) 5 A
TO-3 SOT-93 ISOWATT218
Piot Total Dissipation at T = 25°C 175 125 60 w
Tsig Storage Temperature —40 to 200 —40 to 150 —40 to 150 °C
Ty Max. Operating Junction Temperature 200 150 150 °C
October 1988 1/5
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BU931R/RP/RPFI-BU932R/RP/RPFI

THERMAL DATA

TO-3(SOT-93/ISOWATT218
Rih -case | Thermal Resistance Junction-case Max 1 1 2.08 °C/W
ELECTRICAL CHARACTERISTICS (T¢ase = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Ices Collector Cutoff Current for BU931R/BU931RP/BU931RPFI
(Ve =0) Vce =450 V 1 mA
Vce =450 V Te =125 °C 5 mA
for BU932R/BU932RP/BU932RPFI
Vce =500 V 1 mA
Vce =500 V Te =125 °C 5 mA
lceo Collector Cutoff Current for BU931R/BU931RP/BU931RPFI
(Ig =0) Vce =400 V 1 mA
for BU932R/BU932RP/BU932RPFI
VCE =450V 1 mA
leso Emitter Cutoff Current Veg =5 V ! 50 mA
(Ic =0)
Vceo(sus)* | Collector-emitter Sustaining | Ic =100 mA
Voltage for BU931R/BU931RP/BU931RPFI| 400 A"
for BU932R/BU932RP/BU932RPFI| 450 \%
Vcesar)* | Collector-emitter Saturation | for BU931R/BU931RP/BU931RPFI
Voltage ‘lc =7A lg =70 mA 1.05 1.6 \Y)
Ic=8A lg =100 mA 1.09 1.8 \Y
Ic=10A Ig =250 mA 1.13 1.8 \%
for BU932R/BU932RP/BU932RPFI
lc=8A Ig =150 mA 1.09 1.8 \
VBE(sat)” | Base-emitter Saturation for BU932R5BU932RP/BU932RPFI
Voltage Ilc=8A Ig =100 mA 1.75 | 2.2 \Y
lc=10A Ig =250 mA 192 | 25 Vv
for BU932R/BU932RP/BU932RPFI
lc=8A lg =150 mA 1.77 | 2.2 Vv
hee* DC Current Gain Ic=5A Ve =10V 300
Vg* Diode Forward Voltage lg =10 A 1.43 2.8 Vv
USE TEST (see fig. 2) Vee =24 V Veiamp =400 V
8 A
L=7mH
INDUCTIVE LOAD
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Vee =12V Vc|amp =300V
(see fig. 3) L=7mH
ts Storage Time Ilc=7A Ig =70 mA 15 us
ts Fall Time Vge =0 Rge =47 Q 0.5 us
* Pulsed : pulse duration = 300 ps, duty cycle = 1.5 %
25 L7 SGS-THOMSON
Y/ crorLECTRONICS
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BU931R/RP/RPFI-BU932R/RP/RPFI

Safe Operating Areas.
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BU931R/RP/RPFI-BU932R/RP/RPFI

Base-emitter Saturation Voltage.
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Figure 1: Functional Test Circuit.

Clamped Reverse Bias Safe Operating Areas

(see fig. 4).
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Figure 2 : Functional Test Waveforms.

24V 16.6 ms
1.6ms
L=7mH INPUT
SIGNAL
Vz
— 15=0.3A
DRIVER AND BASE
CURRENT 0.22 CURRENT -
LIMITING Tur. I HF
— Ic=8A
Clrcurm 1000 COLLECTOR ¢
CURRENT
0
v
COLLECTOR clamp
EMITTER
0.20 VOLTAGE
5-3676 $-3677
4/5
‘ SGS-THOMSON
Y/ HicRoEIEGTRONICS

36




BU931R/RP/RPFI-BU932R/RP/RPFI

Figure 3 : Switching Times Test Circuit.

Figure 4 : Clamped Esp Test Circuit.
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Test conditions :
5V>|-Ves|>0
Ic/ls = 40

2 lg1>]-lg2| > st
tp = adjusted for nominal Ic
Res=1Q

ISOWATT 218 PACKAGE CHARACTE-
RISTICS AND APPLICATION

ISOWATT218 is fully isolated to 4000 V dc. Its ther-
mal impedance, given in the data sheet, is optimi-
sed to give efficient thermal conduction together
with excellent electrical isolation.

The structure of the case ensures optimum dis-
tances between the pins and heatsink. These dis-
tances are in agreement with VDE and UL creepage
and clearance standards. The ISOWATT218
package eliminates the need for external isolation
so reducing fixing hardware.

The package is supplied with leads longer than the
standard TO-218 to allow easy mounting on pcbs.
Accurate moulding technigues used in manufacture
assures consistent heat spreader-to-heatsink capa-
citance.

ISOWATT218 thermal performance is better than
that of the standard part, mounted with a 0.1 mm
mica washer. The thermally conductive plastic has
a higher breakdown rating and is less fragile than

THERMAL IMPEDANCE OF ISOWATT 218
PACKAGE

Fig. 5 illustrates the elements contributing to the
thermal resistance of transistor heatsink assembly,
using ISOWATT218 package.

The total thermal resistance Ringtot) is the sum of
each of these elements. :

The transient thermal impedance, Zi for different
pulse durations can be estimated as follows :

1. for a short duration power pulse less than 1 ms ;
Zih < Rtnu-c

2. for an intermediate power pulse of 5 ms to 50 ms ;
Zih = RihJ-c

3. for long power pulses of the order of 500 ms or
greater: -

Zth = Rihs-c + Rinc-Hs + RinHs-amb

It is often possible to discern these areas on tran-

sient thermal impedance curves.

mica or plastic sheets. Power derating for ISO-  Figure 5
WATT218 packages is determined by : : RihJ-c  RthC-HS RithHS-amb
T -Te N\N-ANAAANN—
Pp =
Rin
LSy SGS-THOMSON 55
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‘ SGS-THOMSON
YF icRoELECTRONICS BU931Z/ZP/ZPFI

NPN POWER DARLINGTON

» ‘HIGH RUGGEDNESS
» INTEGRATED HIGH VOLTAGE ZENER

AUTOMOTIVE MARKET

» APPLICATION IN HIGH PERFORMANCE
ELECTRONIC CAR IGNITION

ISOWATT 218

INTERNAL SCHEMATIC DIAGRAM
C

DESCRIPTION

The BU931Z, BU931ZP and BU931ZPFI are silicon
multiepitaxial biplanar NPN transistors in monolithic

darlington configuration mounted respectively in st
TO-3 metal case, SOT-93 plastic package and ISO- £
WATT218 fully isolated package.
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Veeo Collector-base Voltage (Ig = 0) 350 \'
VcER Collector-emitter Voltage (Rge = 100 Q) 350 \Y
Vees Collector-emitter Voltage (Vsg = 0) 350 Vv
Vceo Collector-emitter Voltage (Ig = 0) 350 \%
Veso Emitter-base Voltage (Ic = 0) 5 Vv
Ic Collector Current 20 A
Ig Base Current 5 A
TO-3 SOT-93 ISOWATT218
Piot Total Dissipation at T¢ < 25 °C 175 125 60 w
Tstg Storage Temperature — 40 to 200 —40to 150 —40to 150 °C
T, Max. Operating Junction Temperature 200 150 150 °C
October 1988 1/4
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BU931Z/ZP/ZPFI

THERMAL DATA

TO-3|SOT-93|ISOWATT218
Rih j-case | Thermal Resistance Junction-case Max 1 1 2.08 °C/W
ELECTRICAL CHARACTERISTICS (T.ase = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
loL Clamping Current Vce =350
either lg =0 250 pA
or VBE =0 250 ].IA
Iceoity | Collector-emitter off State Vec=16V Tj=125°C 0.5 mA
Current (Ig =0) Vge =300 mV
leso Emitter Cutoff Current Veg =5V 50 mA
(Ic =0)
Veu Clamping Voltage either lg =0 or Vgg =0
and Ic =100 mA 350 500 \"
same T,=125°C 350 500 \
Vcesa)® | Collector-emitter Saturation | Ic =7 A lg =70 mA 1.25 1.6 \Y
Voltage Ic=8A Ig =100 mA 1.45 1.8 \
Ic=10A Ig =150 mA 1.65 2 \
Tj=125°C
le=7A Ig =70 mA 16 \
lc=8A Ig =100 mA 1.8 \Y
) Ic=10A Ig = 150 mA 2 \Y
Vee(say® | Base-emitter Saturation Ic=8A Ig =100 mA 2.2 \'
Voltage lc=10A Ig =250 mA 25 \'
VeE(on)* | Base-emitter Voltage lc=5A Vee =2V 1.67 Vv
T,=—40°C 2.1 Vv
T,=125°C 1.1 Vv
lc =10 A Vee =2V 2 Vv
T, =—40°C 24 \%
T, =125 °C 1.4 \%
Ve* Diode Forward Voltage Ir=10A 25 \
Esno Second Breakdown Energy _ _
Unclamped L=10 mH lc =10 A 500 mJ
lsib Second Breakdown Collector | Vgg =30
Current t =500 ms for BU931Z 6 A
t =250 ms for BU931ZP 4 A
t =250 ms for BU931ZPFI| 1.7 A
USE TEST (see fig. 2) Vgc =24V L=7mH 8 A

* Pulsed : pulse duration = 300 ps, duty cycle = 1.5 %.

2/4

‘ SGS-THOMSON
; Y/ rucroELECTAONICS
4



BU931Z/ZP/ZPFI

Safe Operating Areas.
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BU931Z/ZP/ZPFI

Collector-emitter Saturation Voltage.
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Figure 1 : Functional Test Circuit.
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ISOWATT 218 PACKAGE CHARACTE-
RISTICS AND APPLICATION

ISOWATT218 is fully isolated to 4000 V dc. Its ther-
mal impedance, given in the data sheet, is optimi-
zed to give efficient thermal conduction together
with excellent electrical isolation.

The structure of the case ensures optimum dis-
tances between the pins and heatsink. These dis-
tances are in agreement with VDE and UL creepage
and clearance standards. The ISOWATT218
package eliminates the need for external isolation
so reducing fixing hardware.

The package is supplied with leads longer than the
standard TO-218 to allow easy mounting on pcbs.
Accurate moulding techniques used in manufacture
assures consistent heat spreader-to-heatsink capa-
citance.

ISOWATT218 thermal performance is better than
that of the standard part, mounted with a 0.1 mm
mica washer. The thermally conductive plastic has
a higher breakdown rating and is less fragile than
mica or plastic sheets. Power derating for ISO- -
WATT218 packages is determined by :

TJ - Tc

Pp=
Rth

THERMAL IMPEDANCE OF ISOWATT 218
PACKAGE

Fig. 3 illustrates the elements contributing to the
thermal resistance of transistor heatsink assembly,
using ISOWATT218 package.

The total thermal resistance Rinoy is the sum of
each of these elements.

The transient thermal impedance, Z for different
pulse durations can be estimated as follows :

1. for a short duration power pulse less than 1 ms ;
Zth Riy-c

2. for an intermediate power pulse of 5 ms to 50 ms :
Zih = Rinu-c

3. for long power pulses of the order of 500 ms or
greater :

Zth = Rthy-c + Rthc-Hs + RthHs-amb

It is often possible to discern these areas on tran-
sient thermal impedance curves.

Figure 3.
RthJ-c  Rihc-HS RithHS-amb
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MICROELECTRONICS L482

HALL-EFFECT PICKUP IGNITION CONTROLLER

= DIRECT DRIVING OF THE EXTERNAL
POWER DARLINGTON

n COIL CURRENT CHARGING ANGLE (DWELL)
CONTROL

s COIL CURRENT PEAK VALUE LIMITATION

» CONTINUOUS COIL CURRENT PROTECTION

= CONDUCTION AND DESATURATION TIME

OUTPUT SIGNALS

= PERMANENT CONDUCTION PROTECTION
RESET OUTPUT SIGNAL

= OVERVOLTAGE PROTECTION FOR EXTER-
NAL DARLINGTON

x LOAD DUMP PROTECTION

DESCRIPTION

The L482 is an integrated circuit designed for use
with an NPN darlington in breakerless ignition sys-
tems with hall-effect pickup sensors and high energy
ignition coils.

It controls the energy stored in the ignition coil and
the desaturation time of the external darlington to
limit the power dissipation.

PIN CONNECTIONS (top views)

ORDER CODES : L482 (DIP-16)
L482D1 (SO-16J)

The L482 is also particularly suitable for use as ig-
nition control and driving stage in more sophisti-
cated car electronic systems which employ
MiCroprocessor circuits.

DIP-16
\Y

CHARGING ANGLE [ 1 16 ] DRIVING STAGE
PERIOD SIGNAL ouTPUT
HALL-EFFECT INPUT | 2 1sf]  OVERvOLTAGE
DWELL CONTROL IE] 1| couLector pRIvER
DWELL CONTROL [ 4 13 ] GROUND
TIMER
HaLL sENSOR suppLy | s 12[]  POWER suppLY
DESATURATION TIME [T ¢ 11 [Joume eroteCTION
REFERENCE VOLTAGE  [| 7 10 ]| CURRENT SENSING
PERMANENT CONDUCT. | of PERMANENT
PROTECTION TIMER e SoNDUCTION

u

5.7561

SO-164J
\

CHARGING ANGLE t ' 16 3 DRIVING_STAGE
PERIOD SIGNAL OouTPUT

OVERVOLTAGE

AL
Haw-eFFecT INeuT |2 15[] ERvoLTACE
DWELL CONTROL E 14[JcoLLECTOR DRIVER
DWELL CONTROL
DweLL I8 13]) GROUND
HALL SENSOR supeLY || 5 12| siGNAL GROUND
DESATURATION TIME
ol lls 1] power supeLy
REFERENCE VOLTAGE | 7 10[JouMe PROTECTION
PERMANENT CONDUCT
DL RMANENT COND 8 ] jCURRENT SENSING
5-7562

November 1988
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L482

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vg Reverse Battery Voltage - 14 \"
Vp Dump Voltage (t, = 5ms, 1t = 100ms) 100 \
Piot Power Dissipation at T = 90°C S016 1.2 w

DIP 0.65 w

T, Tstg Junction and Storage Temperature - 5510 150 °C

BLOCK DIAGRAM

} 1
DESATURATION toN OVERVOLTAGE
REFERENCE SIGNAL SIGNAL e——
DRIVER DRIVER PROTECTION
DRIVER
DWELL DARLINGTON
CONTROL C(L’ggffg'“ DRIVER ’ ﬁ
SOFT
CUTOFF cﬁ%”){:F CURRENT oUMP
SIGNAL TIMER CONTROL PROTECTION
DRIVER
L ! N i
S-7560
THERMAL DATA (DIP-16)
| Rih j-amb | Thermal Resistance Junction-ambient Max | 90 °C/W |
THERMAL DATA (SO-16J)
|R.hj.a.um.na*| Thermal Resistance Junction-alumina Max | 50 °C/W |

(*) Thermal resistance junction-aluminia with the device soldered on the middle of an aluminia supporting substrate measuring 15 x 20mm ;
0.65mm thickness with infinite heatsink.

2/8
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L482

PIN FUNCTIONS (refer to fig. 3 for DIP-16 package)

NO

Name

Function

1

CONDUCTION
TIME SIGNAL

A low level on this output signal indicates when the external darlington
is in the ON condition i.e. when the current flows through the coil (ton
in fig. 1).

HALL-EFFECT INPUT

Hall-effect Pickup Input. A high level on this pin enables the current
driving into te coil. The effective coil charge will be a function of the
dwell control logic. A High to Low transition from the Hall-effect pickup
is the signal for ignition actuation. The input signal, supplied by the
open collector output stage of the Hall-effect sensor, has a duty cycle
typically about 70%.

DWELL CONTROL

The average voltage on the capacitor C> connected between this pin
and ground depends on the motor speed and the voltage supply. The
comparison between V¢, and V¢s voltages determines the timing for
the dwell control. The recommended value is 100nF using a 100KQ
resistor at pin 7. For the optimized operation of the device, C2=Cs.

DWELL CONTROL TIMER

The capacitor Cs connected between this pin and ground is charged
when the Hall-effect output is high and is discharged at the High to
Low transition of the Hall-effect signal. The recommended value is
100nF using a 100KQ resistor at pin 7.

HALL SENSOR SUPPLY

This pin can be used to project the Hall-effect pickup against the
voltage transients. The resistor R, limits the currrent into the internal
zener.

DESATURATION TIME
SIGNAL

Open Collector Output Signal. This output is high when the external
darlington is in desaturatiuon condition (current limitation), see tq pulse
in fig. 1.

REFERENCE VOLTAGE

A resistor Ry connected between this pin and ground sets the internal
current used to drive the external capacitors of the dwell control (C2
and Cs) and permanent conduction protection (C,). The recommended
value is 100KQ.

PERMANENT CONDUCT.
PROTECTION TIMER

A capacitor Cy connected between this pin and ground determines
the intervention delay of the permanent conduction protection, t,. of
the figure 2. With a 1pF capacitor and 100KQ resistor Ry1 at pin 7
the typical delay is 1s.

PERMANENT CONDUCT.
RESET OUTPUT
(no available in
Micropackage) (*)

A low pulse on this output detects the intervention of the permanent
conduction protection, as shown in figure 2. Typically the duration of
the time t; is more than 100us.

CURRENT SENSING
INPUT (*)

Connection for coil current limitation. The current is measured on the
sensing resistor Rs and divided on Rj/R; resistors. The current
limitation value is given by :

R1 + Rz

| =Vsens —————
SENS R.- R,

11

DUMP PROTECTION (*)

The device is protected against the load dump. In load dump condition
an internal circuit, based on a zener diode and a darlinton transistor,
switches off the external darlington and short circuits the supply. By
means of the external divider R8/R9 the protection threshold can be
changed and is given as first approximation by :

Vpth =85+ —8X72 4 5.107* « Rg

9
(the resistor R8 value must be higher than 4KQ).

12

POWER SUPPLY (*)

Supply Voltage Input. A 7V (typ) zener is present at the input. The
external resistor R; limits the current through the Zener for high
supply voltages.

(37 SGS-THOMSON 358
Y/ GicRozLECTRONICS
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L482

PIN FUNCTIONS (continued)

Ne° Name Function
13 GROUND This pin must be connected to ground.
14 DRIVER COLLECTOR The collector current of the internal driver which drives the external

darlington is supplied through this pin. The external resistor R limits
the dissipation in the I.C. The value of the resistor is a function of the
darlington used and of the limiting current in the coil.

15 OVERVOLTAGE The darlington is protected against overvoltage by means of an
LIMITATION internal zener available at this pin. The external divider Rs/Rg defines
the limitation value, given as first approximation by :

chp =(;_S+5’10—3) * Re + 30

16 DRIVING STAGE Current driver for the external darlington. To ensure stability and
OUTPUT precision of Tgesat Cz and Rz must be used. Recommended value

for R3 is 2KQ in order not to change the open loop gain of the system.
Rc may be added to C3 to obtain greater flexibility in various
application situations.

C3 and Rc values ranges are 1 to 100nF and 5 to 30KQ depending on
the external darlington type.

(*) These pins refer only to the DIP package type.
For the SO 16 version the permanent conduction reset output signal 1s not available and the pin 9 becomes the current sensing input Pin 10
replaces the pin 11 function, pin 11 becomes the power supply input and pin 12 is used as the signal ground.

ELECTRICAL CHARACTERISTICS (Vg =14 V, —40°C < T; < 125°C referred to application circuit of
figure 3 regarding DIP-16 package version)

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Vs Operating Supply Voltage 6 28 \"
Is Supply Current Viz =4.5V 25 mA
Vz Zener Voltage (pin 12) Iz =80mA 6.5 8.8 \Y
\ Sensor Input (pin 2)
LOW Voltage 0.5 Vv
HIGH 25 Vv
Iy Sensor Input Current (pin 2) V, = LOW -12 -1 mA
Vs =6 to 16V
VHz Hall-cell Supply Zener Voltage (pin 5) Ihz = 10mA 19 22 25 v
Iz Hall-cell Supply Zener Current (pin 5) t=10ms 100 mA
TAMB =25°C
VGE sat Series Darlington Driver Sat. Voltage lo =70mA 0.6 v
(V14—V1 s) |0 =150mA 04 1.0 \
Vsens Current Limit. Sensing Voltage (pin 10) Vs =6 to 16V 200 330 mV
lap C2 Discharge Current Vs =6 to 16V 0.2 3.4 HA
lac C2 Charge Current (*) Note 1 7 20 LA
l3c/lap 6 35
Vovz External Darlington Overvoltage lovz = 5mA to 15mA 25 30 35 \
Protection Zener Voltage Tams =25°C
Vs Reference Voltage 25 3.5 \
4/8
‘_ SGS-THOMSON
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L482

ELECTRICAL CHARACTERISTICS (Continued)

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
trc Permanent Conduction Protection Time Vi=H 0.5 1 2 s
(pin 8) (see fig. 2) Ci=1pF
Vi Charging Angle Output Voltage
Low Isink =0 0.5 \Y
Isink = TMA 1.2 \
HIGH Isource = 1.5mA 3 \)
Isource = 2.5mA 5 v
Vs Desat. Time Output Low Voltage lg (sinky = 0.56MA 0.7 \'
lsL Desat. Time Leakage Current (pin 6) Vg =5V 10 HA
loL Permanent Conduction Reset Leakage Vg =5V 10.5 pA
Current (pin 9)
Vpz Zener Dump (pin 11) lpz =2mA 75 9.5 Vv
(*) Note 1 * TD/T is given by the formula :
1
T= — fig.
t/ 1+ lac/lap seef. 1
APPLICATION INFORMATION
Figure 1 : Main Waveforms.
v MAIN WAVEFORMS
us HALL EFFECT
I | | | { | e
T T t
v t ' |
" | ucs
! ! uc2 DUELL
! } CONTROL
o [ [T
R C T ‘
A ! \ , (DESATURATION, Vo
u—»,DFF | ¢ TINE td | ! 1 c
TiM2 { ] v CoIL
J ! [opueLL TIne} /1 e CURRENT
- H ¥ ¢
v ! i 0
' : '[~ Y1 conpbucTION
1 I I TIME SIGNAL
| 1 1
T T | T \ t
V6 i i i
H | r '— |
t t e L t
OUVERUOLTAGE
LIMIT UCE
ARC EXTERNAL
us UOLTAGE DARLINGTON
1 n89L482-81 ¢
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L482

Figure 2 : Low Frequency Condition and Permanent Conduction Protection.
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Figure 3 : Application circuit (DIP-16).
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L482

Figure 4 : Application Circuit (SO-16).
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CIRCUIT OPERATION

The L482 control the conduction time (dwell) and
the peak value of the primary current in the coil over
the full range of operating conditions.

The coil current is limited to a predetermined level
by means of a negative feedback circuit including a
current sensing resistor, a comparator, the driver
stage and the power switch.

The dwell control circuit maintains the output stage
in its active region during current limitation. The time
the output stage is in the active region (desaturation
time) is sufficient to compensate for possible vari-
ations in the nergy stored due to the acceleration of
the motor ; moreover this time is limited to avoid ex-
cessive power dissipation.

CONTROL OF THE DWELL ANGLE (fig. 1 and 4)

The dwell angle control circuit calculates the con-
duction time D for the output transistor in relation to
the speed of rotation, to the supply voltage and to
the characteristic of the caoil.

On the negative edge of the Hall-effect input signal
the capacitor C2 begins discharging with a constant
current Iap. When the set peak value of the coil cur-

kept constant by desaturating the driver stage and
the external darlington.

The capacitor Cs starts charging on the positive
edge of the Hall-effect input signal with a constant
current lac.

The dwell angle, and consequently the starting point
of the coil current production, is decided by the com-
parison between Vcz and Ves. A positive hysteresis
is added to the dwell comparator to avoid spurious
effects and Cs is rapidly discharged on the negative
edge of Hall-effects input signal.

In this way the average voltage on C2 increases if

the motor speed decreases and viceversa in order

to maintain constant the ra’[iot_d at any motor speed.
T

td is kept constant (and not d = cost) to control the
power dissipation and to have sufficient time to
avoid low energy sparks during acceleration.

The charging time D — td depends on the coil and
the voltage supply.

DESATURATION TIMES IN STATIC CONDI-
TIONS.In static conditions, if C2 = Cs as recom-
mended and if the values of the application circuit
of fig. 3, 4 are used.

rent is reached, this capacitor charges with a con- td 1
stant current lac = 13.3 x Iap and the coil current is T EP Y
LSy SGS-THOMSON 78
Y/ aicror EeTRONICS
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DESATURATION TIMES IN LOW AND HIGH FRE-
QUENCY OPERATION. Due to the upper limit of
the voltage range of pin 3, if the components of fig. 3,
4 are used, below 10Hz (300RPM for a 4 cylinder
engine) the OFF time reaches its maximum value
(about 50ms) and then the circuit gradually loses the
control of the dwell angle because D = T — 50ms

Over 200Hz (6000RPM for a 4 cylinder engine) the
available time for the conduction is less than 3.5ms.

If the used coil is 6mH, 6A, the OFF time is reduced
to zero and the circuit loses the dwell angle control.

TRANSIENT RESPONSE. The ignition system
must deliver constant energy even during the con-
dition of acceleration and deceleration of the motor
below 80Hz/s. These conditions can be simulated
by means of a signal generator with a linearly modu-
lated frequency between 1Hz and 200Hz (this corre-
sponds to a change between 30 and 6000RPM for
a 4 cylinders engine.

CURRENT LIMIT. The current in the coil is moni-
tored by measuring the lsense current flowing in the
sensing resistor Rs on the emitter of the external dar-
lington. Isense is given by :

Isense = lcoll + 116
When the voltage drop across Rs reaches the inter-
nal comparator threshold value the feedback loop is
activated and lsense kept constant (fig. 1) forcing the
external darlington in the active region. In this con-
dition :
Isense = lcol

When a precise peak coil currentis required Rs must
be trimmed or an auxiliary resistor divider (R1, Rz)

added :
V. R
Icpeak (A) = TSENS ( R—1
2

1
Rs +1)

PROTECTION CIRCUIT

PERMANENT CONDUCTION PROTECTION

The battery voltage is applied to ignition module by
means of the ignition key. In these conditions, with
the motor stopped, it is necessary that there is no
permanent conduction in the ignition coil irrespec-
tive of the polarity of the input signal.

The L482 incorporates a timing circuit to implement
this protection ; the duration of the intervention is set
by means of a capacitor C1 at pin 8 = 1uF, and
R11 = 100kQ, when the input signal is high for more
than 1 s, the coil current gradually decreases down
to zero to avoid spurious sparks (see fig. 2).

This timing allows normal operation of the module
above 30RPM.

8/8
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DARLINGTON OVERVOLTAGE LIMITATION

The darlington is protected against overvoltage by
means of an external divider Rs/Rs (pin 15) and an
internal zener. This zener drives the external dar-
lington in order to limit the collector voltage.

REVERSE BATTERY PRTOTECTION. Due to the
presence of external impedance at pin 5,10, 11, 14,
15, L482 is protected against reverse battery volt-
age.

DUMP PROTECTION.

The load dump protection withstands up to 100V
with a decay time < 300ms. The intervention thre-
shold for load dump is fixed by means of an exter-
nal divider connected to pin 11 (DIP-16 package
version) or to pin 10 using a Micropackage type.

NEGATIVE SPIKE PROTECTION.If correct oper-
ation is requested also during short negative spikes,
the diode DS and capacitor Cs must be used.

USE OF THE IC ELECTRONIC ADVANCE SYS-
TEM

When the device is digitally controlled the control
unit transmits a suitable input signal to the power
module, receiving in turn information that allows the
control of the dwell and the on time of the final tran-
sistor.

For this reason L482 provides the following outputs :

= a time signal equal to the time in which the final
Darlington is in the active regioni.e. when the coil
current is limited (Vds) as shown in figure 1. This
signal must be TTL compatible.

m a TTL compatible output from the timing circuit
(Vs in figure 2). This pulse, available only using
the DIP-16 package version is present after the
protection against cranking transients.

= a time signal equal to the time in which the final
Darlington, is in "on" condition (Von) i.e. when the
current flows through the coil, see fig. 1.

OTHER APPLICATION INFORMATION

If the supply voltage is disconnected - or the battery
wire is broken - while the current is flowing through
the coil, the external diode D1 keeps the coil current
from recirculating into the device : in this way both
device and darlington are protected.

The zener diode Dz, connected between pin 14 and
GND, allows to withstand positive spikes up to 200V.

The device - used in the recommended application
circuit - satisfies the ISO/DP 7637/1 overvoltage
standard.

MICROELECTRONICS
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L484

MAGNETIC PICKUP IGNITION CONTROLLER

» DIRECT DRIVING OF THE EXTERNAL DAR-
LINGTON

« OPERATES WITH A WIDE RANGE OF MAG-
NETIC PICKUP TYPES

» CHARGING ANGLE (DWELL) CONTROL

» COIL CURRENT PEAK LIMITATION

= CONTINUOUS COIL CURRENT PROTECTION

= TACHOMETER SIGNAL OUTPUT

» EXTERNAL DARLINGTON OVERVOLTAGE
PROTECTION

» LOAD DUMP AND REVERSE BATTERY PRO-
TECTION

= POSSIBILITY OF SPARK POINT DELAYING
(ANTI KNOCK SYSTEM)

DESCRIPTION

The L484 is an integrated circuit designed for use
with an NPN darlington in breakerless ignition sys-
tems with magnetic pickup sensors and high energy
ignition coils.

A key feature of the L484 is flexibility. It can be used
with a wide variety of magnetic sensors thanks to

BLOCK DIAGRAM

the special design which has two input pins from the
pickup ; the first is the zero crossing detector for the
ignition command and the second pin is used to cal-
culate the dwell time. Moreover another pin is used
to adapt the L484 to various pickup types.

Other features of the device include darlington over-
voltage protection, dump protection, a supply volt-
age range of 6-28 V.

SO-16J

DIP-16

ORDER CODES : L484 (DIP-16)
L484D1 (SO-16J)

B

-iL ! '
DWELL POWER -
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CONTROL INTERFACE
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ﬁ INTERFACE

CONTROL

DRIVER DARLINGTON
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— [

—— |

LOGIC

ZERO SOFT
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CURRENT
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CUTOFF
TIMER
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DETECTOR

CONTROL DRIVER

JEe

. }

S-7553
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vg Reverse Battery Voltage - 14 \Y
Vo Dump Voltage 100 \
Piot Power Dissipation at Tamp = 90°C 0.75 w
T, Tstg Junction and Storage Temperature Range - 55 to 150 °C
PIN CONNECTION
~ G STAGE
DRIVIN A
CURRENT SENSING 16 ouTPUT
VOLTAGE
PICKUP INPUT 1s]]  OVER O oN
PERMANENT 14 [IORIVER COLLECTOR
CONDUCTION TIMER INPUT
PERMANENT 13[] POWER GROUND
CONDUCTION INHIBIT 0
RPM OUTPUT 12 ]| DUMP PROTECTION
DWELL TIME ADJUST 1" POWER SUPPLY
DWELL TIMER 10§| SIGNAL GROUND
ZERO CROSSING INPUT [ 8 9 [JPOWER -ON INPUT
S 75541
THERMAL DATA (DIP-16)
I Rih j-amb I Thermal Resistance Junction-ambient Max | 80 °C/W I
THERMAL DATA (SO-16J)
LR”. J-al | Thermal Resistance Junction-alumina Max I 50 j °C/W ’
2/9
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L484

PIN FUNCTIONS (refer to fig. 2)

N°

Name

Function

1

CURRENT SENSING
INPUT

Connection for Coil Current Limitation. The current is measured on the
sense resistor Rsens and divided on R1/R2. The current limitation
value is given by :

R1 + R2

| =
SENS Rsens R2

PICKUP INPUT

Magnetic Pickup Signal Input. This pin sets the dwell time, i.e. the max
negative pickup voltage value starting from which the device can drive
the current into the coil: The real dwell time will be a function of the
dwell control logic. Increasing the resistor R11 the maximum
conduction time increases. The max input current foreseen is 2mA.

PERMANENT CONDUCT.
PROTECTION TIMER

A capacitor C1 connected between this pin and ground sets the delay
of the permanent conduction protection in the coil current. Using a
50nF capacitor the typical desaturation time delay for the protection is
75ms.

PERMANENT CONDUCT.
PROTECTION INHIBIT

A low level on this input (max 0.7V) disables the protection, irrespective
of the state of pin 3. If the protection is used this pin must be left open.

RPM OUTPUT

Open collector output signal which is at a low level when the final
darlington is in ON status. The current is internally limited at 10mA.

DWELL TIME ADJUST

At high motor rotation speeds, i.e. when the peak value of the
magnetic pick-up signal exceedes 6V using R12 = 100KQ, this pin may
be used to vary the dwell ratio. Adding a resistor in series R, between
this pin and pin 11 the desaturation time is reduced. It is therefore
possible to use this pin to adapt the L484 to various pickup types. The
maximum value of the resistor R, is 200KQ.

DWELL CONTROL TIMER

A capacitor C2 connected between this pin and ground sets the timing
for the dwell control. The recommended value is 100nF. The

resistors Rp/Rc provide an hysteresis to confirm ON state and avoid
spurious sparks.

ZERO CROSSING INPUT

Zero cross detector input of the magnetic pickup signal for the ignition
actuation. At high motor rotation speeds, the external resistor R12 may
be used to vary the desaturation time ratio, to adapt the L484 to
various signal waveforms of time magnetic pick-up. Reducing the
resistor value the dwell time increases. Typically the range of values
for resistor R12 is from 50KQ to 150KQ.

POWER-ON INPUT

A low level on this pin forces the external darlington into conduction
particularly useful in anti knock system. This function is particularly
useful in antiknock system because provides a spark time delay.
Anyway the current limitation, the permanent conduction protection and
the dump protection are operating even when pin 9 is at a low level. If
this function is not used it must be left open.

10

SIGNAL GROUND

This pin must be connected to ground.

11

POWER SUPPLY

Supply Voltage Input. A 7V (typ) zener is present at the input. The
external resistor R9 limits the current through the zener for higher
supply voltages.

* this function is particularly useful in antiknock systeme because provides a spark time delay. anyway the current imitation, the pemanent con
duction protection and the dump protection are operating even when pin 91s at a low level.

3/9
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PIN FUNCTIONS (continued)

Ne° Name Function

12 DUMP PROTECTION The device is protected against the load dump. In load dump condition
an internal circuit, based on a zener diode and a darlington transistor,
switches off the external darlington and short circuits the supply.
By means of the external divider R8/R9 the protection threshold can be
changed and is given as first approximation by :
Voun = 85 ( F‘BR;QF‘Q) +5+10 R8
(the resistor R9 value must be higher than 4KQ).

13 POWER GROUND This pin must be connected to ground.

14 DRIVER COLLECTOR The collector current for the internal driver which drives the external

INPUT darlington is supplied through this pin. The external resistor R10 limits

the dissipation in the IC. The value this resistor depends on the
darlington used and on the limiting current in the coil.

15 OVERVOLTAGE The external darlington is protected against overvoltage by means of

LIMITATION an internal zener available at this pin. The external divider R5/R6
defines the limitation value, typically given by :
30 -3
- (=L o1 .

Vovp (H5 +5 07°) « R6 + 30

16 DRIVING STAGE Current Driver for the External Darlington. To ensure stability on the

OUTPUT

current limitation loop a capacitor C3 (typically 2.2nF, this value
depending on the darlington used) must be connected between this pin
and the current sensing input (pin 1).

4/9
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L484

ELECTRICAL CHARACTERISTICS (Vs = 14.4V ; T, = - 40 to 125°C unless otherwise specified ;
referred to the test circuit)

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Vs Operating Supply Voltage 6 28 \"
Vis Input Stage Voltage (pin 2 with 160 | 200 | 240 mV

10KQ resistor)
V1u On Pick-up Thresh. Voltage at LOW RPM Vis-30 Vis+30{ mV
(pin 2)

Vsens Current Limitation Sensing Voltage (pin 1)| Vs =6 to 16V 200 320 mV
Vzc Zero Crossing Thresh. Voltage (pin 8) 3 20 60 mV
Vy Hysteresis Voltage (pin 8) 100 200 mV
l7¢ Cp weLL Charge Current at LOW RPM 0.7 3 pA
I7p Cp weLL Discharge Current Vpick-up = 0.5V ; 7 30 pHA

or pin 6 not connected

l7p/l7¢ (*) Note 1 7 15
I7¢ Cp weLL Charge Current at HIGH RPM 8 33 LA
I7p Cp werL Discharge Current Vpick-up = 9V 13 44 HA

l7p/l7c (**) Note 2 0.7 3.2

Voins Threshold Voltage Tamb = 25°C 1 3 \

I3 Output Current (***) Note 3 3 A
Vep Continuous Coil Current Protection Inhibit 0 0.7 \
LOW Voltage (pin 4).
VcEsat Series Darlington Driver lpin14 = 150mA 0.4 1 \
Saturation Voltage (Vpin 14 - 16) Ipin14 = 50mA 0.6 \
Vz Zener Volt. Pin 11 lpin11 = 140mA 6.5 8.8 \Y)
Vovz External Darlington Overvoltage Tamb =25°C ; 25 35 Vv
Protection Zener Voltage lpin1s =5 to 15mA
log Pin 9 Output Current in Low Status Vg =0V 3 mA
VeH Tachometer Signal Output LOW Voltage. | ON Condition 0.7 \Y
(pin 5) lsink = 0.5mA
IcH Output Leakage (pin 5) OFF Condition 10 pA
Vpins =5V
LSy SGS-THOMSON 59
Y/ WiCROELECTRONICS

55



L484

DUMP PROTECTION

Symbol Paramater Test Conditions Min. | Typ. | Max. | Unit
Vpz Zener Dump (pin 12) lpin12 = 2MA 7.5 9.5 Vv
(*) Note 1 : TD/T 1s given by the formula :
™ 1
T 1+17D/I7C
(**)Note 2:
TD ~ K
T 1+ 17D/I7C

K value depends on the pick-up used in the application ; typically K = 0.1

(***) Note 3 * the permanent conduction protection Is guaranteed over the full temperature range

CIRCUIT OPERATION

The L484 controls the charging angle (dwell) and
the peak value of the primary current in the coil over
the full range of operating conditions.

The coil current is limited to a predetermined level
by means of a negative feedback circuit including a
current sensing resistor, a comparator, the driver
stage and the power switch.

The dwell control circuit keeps the output stage in
its active region during current limitation. The time
the output stage is operating in the active region (de-
saturation time), is sufficient to compensate for
possible variation in the energy stored due to the ac-
celeration of the motor ; moreover this time is limited
to avoid excessive power dissipation.

MAGNETIC PICK-UP CHARACTERISTICS

The typical magnetic pickup waveforms are shown
in fig. 1, the amplitude of the signal being a function
of the frequency. However on the market there are
many types of magnetic pickup, of which the wave-
forms may differ very much. Adjusting the value of
the resistor R11 on pin 2 and/or adding a resistor Ra
between the pin 6 (dwell adjust) and pin 11, as
shownin the application circuit, it is possible to adapt
the L484 to a wide range of magnetic pickup wave-
forms.

Particularly by means of the resistor Ri1 on pin 2 it
is possible to define the maximum advance of the
conduction start into the coil . This is very useful at
high pick—up frequency.

6/9
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CONTROL OF THE DWELL ANGLE

The dwell angle control circuit defines the conduc-
tion time of the output darlington, versus the speed
of rotation, the supply voltage and the characteris-
tics of the coil.

In each cycle the time the transistor operates in the
active regionis compared with a reference time and
the error signal amplified to advance or delay the
conduction in the next cycle. To limit the power dissi-
pation the desaturation time is typically fixed
to 10% of the period T.

At very low frequencies the ON thershold is fixed at
200mV of the input signal and the desaturation time
is mainly determined by the peak waveform. This
positive threshold also prevents permanent conduc-
tion when the motor is stopped. When the input fre-
quency increases the dwell control gradually sets
the desaturation time to 10% of the period. At higher
frequencies the ON threshold becomes negative to
permit a conduction angle of more than 50% always
keeping desaturation time to 10% of the period.

CURRENT LIMITING

The current in the coil is measured by means of a
voltage drop across a suitable resistor in the emit-
ter lead of the power transistor. When the threshold
voltage (260mV typ) is reached, the coil current is
kept constant via a feedback loop.

MICROELECTRONICS
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DARLINGTON OVERVOLTAGE LIMITATION

The darlington is protected against overvoltage by
means of an external divider Rs/Re (pin 15) and an
internal zener. This zener drives the external dar-
lington in order to limit the collector voltage.

CHARGING ANGLE SIGNAL OUTPUT

This signal is intended for tachometer applications
(pin 5). It consists of an open collector stage with
current internally limited at 10ma

PROTECTION CIRCUITS
PERMANENT CONDUCTION PROTECTION

This function is intended to prevent continuous cur-
rent conduction in the final stage when the magnetic
pickup is open or intermittent. The duration of the in-
tervention is set by means of a capacitor 1 at pin 3.
Grounding pins 3 or 4, this protection is eliminated.
The inhibit function at pin 4 is particularly useful
when an external logic control is used to disable the
permanent conduction protection.

REVERSE BATTERY AND DUMP PROTECTION

Due to the external resistors Rs, R7, Rs, R1o the de-
vice is protected against reverse battery. The load
dump protection withstands up to 100V with a decay
time < 300ms. The intervention threshold for load

"POWER ON" SIGNAL INPUT

In the low status this input forces the external dar-
lington into conduction (pin 9). This control input can
be used together with the conduction time informa-
tion coming from pin 5 to bypass the normal dwell
time calculation. When an external logic control is
used to recognize particular engine condition (as in
anti Knock system).

dump is fixed by means of an external divider con-
nected to pin 11.

OTHER APPLICATION INFORMATION

If the supply is voltage disconnected - or the battery
wire is broken - while the current is flowing through
the coil, the external diode D1 keeps the coil current
from recirculating into the device : in this way both

- device and darlington are protected.

The zener diode Dz, connected between pin 14 and
GND, allows to withstand positive spikes up to 200V.

The device - used in the recommended application
circuit - satisfies the ISO/DP 7637/1 overvoltage
standard.

Figure 1 : Typical Magnetic Pick—up Waveform and L484 Response at low and high

fequency.
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Figure 1 : Typical Magnetic Pick-up Waveform and L484 Response at Low and High Frequency
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Figure 2 : Application Circuit.
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L497

HALL EFFECT PICKUP IGNITION CONTROLLER

= DIRECT DRIVING OF THE EXTERNAL PO-
WER DARLINGTON

= COIL CURRENT CHARGING ANGLE (dwell)
CONTROL

= PROGRAMMABLE COIL CURRENT PEAK
LIMITATION

» PROGRAMMABLE DWELL RECOVERY TIME
WHEN 94% NOMINAL CURRENT NOT REA-
CHED

= RPM OUTPUT

= PERMANENT CONDUCTION PROTECTION

= OVERVOLTAGE PROTECTION FOR EXTER-
NAL DARLINGTON

= INTERNAL SUPPLY ZENER

= REVERSE BATTERY PROTECTION

DESCRIPTION

The L497 is an integrated electronic ignition control-
ler for breakerless ignition systems using Hall effect
Sensors.

BLOCK DIAGRAM

The device drives an NPN external darlington to
control the coil current providing the required stored
energy with low dissipation.

A special feature of the L497 is the programmable
time for the recovery of the correct dwell ratio to/T
when the coil peak current fails to reach 94% of the
nominal value. In this way only one spark may have
an energy less than 94% of the nominal one during
fast acceleration or cold starts.

DIP-16 SO-16J

ORDER CODES : L4978 (DIP-16)
L497D1 (SO-16)

OVERVOLTAGE | 11> OYERVOLTAG!
movccnanl‘ —10 €

DRIVING % 5 s
EMITTER
STAGE ourpur

I CURRENT I _l 13 _ CURRENI
“*1 umirer — 0 Stnsie

MA;
TIME

DRIVER
RPM COLLECTOR
POWER SUPPLY outPuT INPUT
o o
3 3 6
BIAS o
CURRENT | REFERENCE l
L .
EFFECT O
INPUT
OWELL 5 0
CONTROL oweLL o controL
CONTROL. SWITCH
OWELL " 1
CONTROL
] pesaturanion
SENSOR
PERMANENT
- CONDUCTION
PROTECTION
RECOVERY 8 _l SLow
TIME O- RECOVERY
CiRCUIT
Aux 7
ZENER O——~H—H—J‘1
9

GND SIGNAL
GND

February 1989
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
I3 D.C. Supply current 200 mA
Transient Supply Current (t; fall time constant = 100ms) 800 mA
V3 Supply Voltage Int. Limited to V,3
Ve RPM Voltage 28 \
l16 D.C. Driver Collector Current 300 mA
Pulse ” 7 (t < 3ms) 600 mA
Vie Driver Collector Voltage 28 \"
Vis D.C. Overvoltage Zener Current
Pulse “tran = 300ps, 15 mA
treo Repetition Time = 3ms 35 mA
VR Reverse Battery Voltage if Application Circuit of Fig. 4 is -16 \
used
Tp Tsig Junction and Storage Temperature Range —55 to 150 °C
Ptot Power Dissipation
at Tajuminia = 90°C for SO-16 1.2 W
Tamb = 90°C for DIP-16 0.65 W
PIN CONNECTION'(top view)
~ coLPECIGR
GND 1] I CTOR
VERVOLT.
SIGNAL GND 2] Jis  OVERYonT
DRIVER
POWER SUPPLY 3[ ],4 EMITTER
ouTPUT
CURRENT
N l'[ ]13 SENSING
:":‘;L';TEFFE” 5] (112 B1AS curRRENT
RPM oUTPUT 6] I
DWELL
CONTROL
AUX ZENER 7] 10
MAX
RECOVERY TIME 8] ]9 coNbucTION
TIME
S-8165
THERMAL DATA
Rth j-amb Thermal Resistance Junction-ambient for DIP-16 Max 90 °C/W
Rih j-alumin (*) | Thermal Resistance Junction-alumina for SO-16J Max 50 °C/W

(*) Thermal resistance junction-aluminia with the device soldered on the middle of an aluminia supporting substrate mesuring
15 x 20 ; 0.65mm thickness

2/10
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PIN FUNCTIONS (refer to fig. 4)

N°

Name

Function

GND

This pin must be connected to ground.

SIGNAL GND

This pin must be connected to ground.

POWER SUPPLY

Supply Voltage Input. An internal 7.5V (typ. value) zener limits the
voltage at this pin. The external resistor Rs limits the current through
the zener for high supply voltages.

N.C.

This pin must be connected to ground or left open.

HALL-EFFECT INPUT

Hall-effect Pickup Signal Input. This input is the dwell control circuit
output in order to enable the current driving into the coil. The spark
occurs at the high-to-low transition of the hall-effect pickup signal.
Furthermore this input signal enables the slow recovery and
permanent conduction protection circuits. The input signal, supplied by
the open collector output stage of the Hall effect sensor, has a duty
cycle typically about 70%. Vs is internally clamped to V3 and ground by
diodes.

RPM OUTPUT

Open collector output which is at a low level when current flows in the
ignition coil. For high voltages protection of this output, connection to
the pin 7 zener is recommended.

In this situation Rg must limit the zener current, too, and Ry limits pin 6
current if RPM module pad is accidentally connected to Vs.

AUX. ZENER

A 21V (typ) General Purpose Zener. Its current must be limited by an
external resistor.

RECOVERY TIME

A capacitor connected between this pin and ground sets the slope of
the dwell time variation as it rises from zero to the correct value. This
occurs after the detection of lcon < 94% lnom, just before the low
transition of the hall-effect signal pulse.
The duration of the slow recovery is given by :

tsre = 12,9 R7 Csre (ms)
where Ry is the biasing resistor at pin 12 (in KQ) and Cs,. is the delay
capacitor at pin 8 (in pF).

MAX CONDUCTION TIME

A capacitor connected between this pin and ground determines the
intervention delay of the permanent conduction protection. After this
delay time the coil current is slowly reduced to zero.
Delay Time Ty is given by :

Tp =16 Cp R7 (ms)
where Ry is the biasing resistor at pin 12 (in KQ) and Cp is the delay
capacitor at pin 9 (in uF).

DWELL CONTROL TIMER

The capacitor Ct connected between this pin and ground is charged
when the Hall effect output is High and is discharged at the High to
Low transition of the Hall effect signal.

The recommended value is 100nF using a 62KQ resistor at pin 12.

11

DWELL CONTROL

The average voltage on the capacitor Cyw connected between this pin
and ground depends on the motor speed and the voltage supply. The
comparison between Vew and V¢t voltage determines the timing for
the dwell control. For the optimized operation of the device Ct = Cw ;
the recommended value is 100nF using a 62kQ resistor at pin 12.

12

BIAS CURRENT

A resistor connected between this pin and ground sets the internal
current used to drive the external capacitors of the dwell control
(pin 10 and 11), permanent conduction protection (pin 9) and slow
recovery time (pin 8). The recommended value is 62KQ.

LSj S5S-THOMSON /10
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PIN FUNCTIONS (continued)

NO

Name

Function

13

CURRENT SENSING

Connection for the Coil Current Limitation. The current is measured on
the sensing resitor Rg and divided on R{g/R1 resistors. The current
limitation value is given by :

R1o + Ri14

| =032
sens =0.3 Rs * R1q

14

DRIVER EMITTER
OUTPUT

Current Driver for the External Darlington. To ensure stability and
precision of Tgesat Cc and Rg must be used. Recommended value

for Rg is 2 KQ in order not to change the open loop gain of the
system.

R may be added to C. to obtain greater flexibility in various
application situations.

C. and R values ranges are 1 to 100nF and 5 to 30KQ depending on
the external darlington type.

OVERVOLTAGE LIMIT

The darlington is protected against overvoltage by means of an
internal zener available at this pin and connected to pin 14. The
external divider R3/R2 defines the limitation value given by :

225
Vovp =(?3 +5.107%) Ry + 225

DRIVER COLLECTOR
INPUT

The collector current of the internal driver which drives the external
darlington is supplied through this pin. Then the external resistor Rg
limits the maximum current supplied to the base of the external
darlington.

4/10
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ELECTRICAL CHARACTERISTICS (Vg = 14.4 V, —40 °C < T, <125 °C unless otherwise specified)

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
V3 Min Op. Voltage 3.5 \Y
I3 Supply Current V3 =6V 5 18 25 mA

V3 =4V 7 16 mA

Vs Voltage Supply 28 Vv

Vzs Supply Clamping Zener Voltage lzg = 70mA 6.8 75 8.2 \
Input Voltage

Vs Low Status 0.6 \%
Input Voltage

High Status 25 \Y

ls Input Current Vs = LOW - 510 -280| uHA

Vie-14 Darlington Driver Sat. Current l14 = 50mA 0.5 \

l14 =180 mA 0.9 '
Vsens Current Limit. Sensing Voltage Vs =6 to 16V 260 320 370 mV
li1c Cw Charge Current Vg =53 to 16V -11.0|-93|-78| pA
Viy =05V
T =10 to 33ms
l11p Cw Discharge Current Vg =53 to 16V 0.5 0.7 1.0 HA
Vi1 =05V
T =10 to 33ms
liic/lip Vs =5.3to 16V 7.8 22.0
Vi1 =05V
T =10 to 33ms
See note 1
Isre Percentage of Output Current 90 94 98 %
ISEN Determining the Slow Recovery Control
S | start (fig. 2), note 2
Tsre Duration of Altered t4/T Ratio after SRC Csrc = 1uF 0.8 S
Function Start (fig. 2) R7 = 62KQ
Vzis External Darlington over Voltage l15 = 5mA 19 22.5 26 \
Protection Zener Voltage l15 = 2mA 18 21.5 25 \
Te Permanent Conduction Time Vs = High 0.4 1.1 1.8 s
Cp = 1uF
R7 = 62KQ
VesaTt RPM Output Saturation Voltage lg = 18.5mA 0.5 Vv
lg =25mA 0.8 \Y
I6 leak RPM Output Leakage Current Ve =20V 50 HA
Vz7 Auxiliary Zener Voltage I7 =20mA 19 27 \
Via Reference Voltage 120 | 1.256 | 1.30 \
Notes : 1. tyt desaturation ratio Is given by :
td 1
; B 1+ i/l
2. lIsense = lcoi when the external Darlington 1s in the active region
L7 SGS-THOMSON 510
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APPLICATION INFORMATION
Figure 1 : Main Waveforms.
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DWELL ANGLE CONTROL

The dwell angle control circuit calculates the con-
duction time D for the output transistor in relation to
the speed of rotation, to the supply voltage and to
the characteristics of the coil.

On the negative edge of the Hall-effect input signal
the capacitor Cw begins discharging with a constant
currentl11p. When the set peak value of the coil cur-
rent is reached, this capacitor charges with a con-
stant current l11c = 13.3 x I11p, and the coil current
is kept constant by desaturathing the driven stage
and the external darlington.

The capacitor Ct starts charging on the positive
edge of the Hall-effect input signal with a constant
current l1oc. The dwell angle, and consequently the
starting point of the coil current conduction, is de-
cided by the comparison between V1o and V11.

A positive hysteresis is added to the dwell compara-
tor to avoid spurious effects and Cr is rapidly dis-
charged on the negative edge of Hall-effects input
signal.

In this way the average voltage on Cw increases if

the motor speed decreases and viceversa in order

to maintain constant the ratio t4 atany motor speed.
T

14 is kept constant (and not D = cost) to control the
T T

power dissipation and to have sufficient time to
avoid low energy sparks during acceleration.

DESATURATION TIMES IN STATIC
CONDITIONS

In static conditions, if Ct = Cw as recommended and
if the values of the application circuit of fig. 4 are
used,

td _ 1
T  1+lc/ip

DESATURATION TIMES IN LOW AND HIGH
FREQUENCY OPERATION

Due to the upper limit of the voltage range of pin 11,
if the components of fig. 4 are used, below 10Hz
(300 RPM for a 4 cylinder engine) the OFF time
reaches its maximum value (about 50ms) and then
the circuit gradually loses control of the dwell angle
because D = T — 50ms.

Over 200Hz (6000 RPM for a 4 cylinder engine) the
available time for the conduction is less than 3.5ms.

If the used coil is 6mH, 6A, the OFF time is reduced
to zero and the circuit loses the dwell angle control.

TRANSIENT RESPONSE

The ignition system must deliver constant energy
even during the condition of acceleration and de-
celeration of the motor below 80Hz/s. These condi-
tions can be simulated by means of, a signal
gene-rator with a linearly modulated frequency be-
tween 1Hz and 200Hz (this corresponds to a
change bet-ween 30 and 6000 RPM for a 4 cylin-
ders engine).

CURRENT LIMIT

The current in the coil is monitored by measuring
the lsense current flowing in the sensing resistor Rs
on the emitter of the external darlington. lsense is
given by :

Isense = lcoil + 114

When the voltage drop across Rs reaches the inter-
nal comparator threshold value the feedback loop is
activated and Isense kept constant (fig. 1) forcing the
external darlington in the active region. In this con-
dition :
Isense = lcoil

When a precise peak coil currentis required Rs must
be trimmed or an auxiliary resistor divider (R1o, R11)
added :

0.320 R10
Icpeak (A) = =T U =TT] +1)

SLOW RECOVERY CONTROL (fig. 2)

If lsense has not reached 94% of the nominal value
just before the negative edge of the Hall-effect input
signal, the capacitor Csrc and Cw are quickly dis-
charged.

These capacitors remain discharged as long as the
pick-up signal is "low". At the next positive transition
of the input signal the load current starts immediate-
ly, producing the maximum achievable Tdesat ; then
the voltage on Csgrc increases linearly until the
standby value is reached. During this recovery time
the Csrc voltage is converted into a current which,
subtrated from the charging current of the dwell ca-
pacitor, produces a Tdesat modulation. This means
that the Tgesat decreases slowly until its value
reaches, after a time Tsrc, the nominal 7% value.

The time Tsrc is given by :

Trsc = 12,9 R7 Csrc (ms)
where Rz is the biasing resistor at pin 12 (in KQ) and
Csrc the capacitor at pin 8 (in uF).

L3 $GS-THOMSON LAk
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Figure 2 : SRC : Ical Failure and Time Dependence of Active Region.
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PERMANENT CONDUCTION PROTECTION

(fig. 3)

The permanent conduction protection circuit moni-
tors the input period, charging Cp with a constant
current when the sensor signal is high and discharg-
ing it when the sensor signal is low. If the input re-
mains high for a time longer than Tp the voltage
across Cp reaches an internally fixed value forcing
the slow decrease of coil current to zero. A slow de-

OTHER APPLICATION NOTES

DUMP PROTECTION

Load dump protection must be implemented by an
external zener if this function is necessary. In fig. 4
DZ> protects the driver stage, the connection be-
tween pin 6 and 7 protects the output transistor of
pin 6. Moreover DZ1 protects both the power supply
input (pin 3) and Hall-effect sensor.

Resistor R4 is necessary to limit DZ1 current during
load dump.

OVERVOLTAGE LIMITATION

The external darlington collector voltage is sensed
by the voltage divider Rz, Rs. The voltage limitation
increases rising Rz or decreasing Ra.

Due to the active circuit used, an Ro Co series net-
work is mandatory for stability during the high vol-
tage condition.

5; SGS-THOMSON

crease is necessary to avoid undesired sparks.
When the input signal goes low again Cp is swiftly
discharged and the current control loop operates
normally.
The delay time Tp is given by :

Tp (sec) = 18 Cp R7
Where Ry is the biasing resistor on pin 12 (in KQ)
and Cp the delay capacitor at pin 9 (in uF).

Ro Co values depend on the darlington used in the
application.

Moreover the resistor R13 is suggested to limit the
overvoltage even when supply voltage is discon-
nected during the high voltage condition.

REVERSE BATTERY PROTECTION

Due to the presence of external impedance at pin 6,
3, 16, 15, L497 is protected against reverse battery
voltage.

NEGATIVE SPIKE PROTECTION

If correct operation is requested also during short
negative spikes, the diode Ds and capacitor Cs must
be used.

9/10
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Figure 4 : Application Circuit.
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ELECTRONIC IGNITION INTERFACE

= DIRECT DRIVING OF THE EXTERNAL
POWER DARLINGTON

= SEPARATE INTERFACE FOR HALL EFFECT
OR INDUCTIVE SENSOR

= SEPARATE OPEN COLLECTOR BOOSTER

= COIL CURRENT PEAK VALUE LIMITER

= SIGNAL TO pP WHEN 85% AND FULL NOMI-
NAL COIL CURRENT ARE REACHED

= CONTINUOUS COIL CURRENT PROTECTION

s EXTERNAL DARLINGTON OVERVOLTAGE
PROTECTION

DESCRIPTION

The L530 is an integrated circuit designed for use
with an NPN darlington in microprocessor controller
ignition systems.

Primarily it acts as an independent controller for the
current in the high voltage spark coil.

Charging of the coil is enabled under control of the
micro. The device generates a feedback signal for
the micro when a fixed percentage and the full nomi-
nal current into the coil are reached.

BLOCK DIAGRAM

SO-16J

ORDER CODES : L530
L530 D1

If the enable coil current input signal is active for
more than a programmable time, the coil current is
switched off slowly to protect the coil and avoid spu-
rious pulses.

The L530 also contains a pulse shaper for the posi-
tion sensor (both hall effect or magnetic) and an
open collector booster which may be used, for
example, for the RPM output.

5 9 4 16
3
INPUT OVERVOLTAGE U
STAGE PROTECTION
6
S o —1
7
10 R COIL CURRENT INGTON L
SIGNAL DADR;I:EGRO ——C 14
DRIVER
) L__|
2 INTERNAL PERMANENT  fo— CURRENT 13
¢ NDUCTI
*5v i REFERENCE OreeTon coNTROL  [*
" ls 1 S-758211

May 1989

1/8

71



L530

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vg Max. Supply Voltage (pin 16) 24 \
Vg Reverse Battery Voltage - 16 \
Piot Power Dissipation at T = 90°C 1.2 W
Ty, Tstg Junction and Storage Temperature — 551t0 150 °C
PIN CONNECTION (top view)
\J DRIVER
GROUND K 16] COLLECTOR
LOGICAL SUPPLY 2 15[] OVERVOLTAGE
VOLTAGE LIMIT
SEPARATE [ 3 14 ]DRIVING EMITTER
BOOSTER INPUT OUTPUT
CURRENT
IGNITION INPUT 34 13 ] SENSING
BOOSTER DRIVER FEEDBACK
OUTPUT 5 12]] CURRENT
PICKUP INPUT [ 6 1 ] REFERENCE
INTERFACE VOLTAGE
PICKUP INPUT [ 7 10 ] PICKUP_ INPUT
INTERFACE INTERFACE
PERMANENT
conpuction [ 8 9 [Jeickup outeuT
TIMER
$-7583/2
THERMAL DATA
Rth j-alumina (*) | Thermal Resistance Junction-alumina for SO 16 Max 50 °C/W
Rih j-amb Thermal Resistance Junction-ambient for DIP 16 Max 80 °C/W

(*) Thermal resistance junction-pins with the middle of an alumina supporting substrate measuring 15x20mm ; 0 65mm thickness and infinite

heathsink.

2/8
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L530

ELECTRICAL CHARACTERISTICS (Vg = 14.4V, —40°C < T, < 125°C unless otherwise specified ;
referred to the application circuit of fig. 2)

Symbol Parameter Test Conditons Min. Typ. Max. Unit
Vs Operating Supply Voltage 4.5 55 \Y
(pin 2)
Is Operating Supply Current Vs =5V, V4 8 13 18 mA
(pin 2)
Vz (%) Internal Zener Voltage (pin 2) | Is = 80mA 6 7.5 9 \
I3 Input Current (pin 3) V3 =2V 0 230 pA
VREF Reference Voltage at pin 11 114 =—20uA 1.18 1.23 1.35 \
Vig Input Low Voltage (pin 3) 0.4 Vv
VH3 Input High Voltage (pin 3) 2.0 \
Vig Input Low Voltage (pin 4) 0.4 \
Vs Input High Voltage (pin 4) 2.0 \
Vsens Current Limit. Sensing Voltage 210 260 310 mV
(pin 13)
VcEsat Series Darlington Driver Sat. lo =50mA 0.5 \
Voltage (pin 16-14). lo = 180mA 1.0 \
Pon Percentage of Coil Current 75 85 90 %
Determining the Feedback ON
(pin 12).
Vovp Overvoltage Protect. Zener lovp =7mA 21 25 30 \
Voltage (pin 15)
Tec Permanent Conduction 0.25 0.35 0.5 sec.
Protection Time (**)
VEL Feedback Ouptut Sat. Voltage | Vpins =H 1.0 \Y
(pin 12) |pm 12 =5mA
IL12 Leakage Current (pin 12) Vs =5V 10 pA
VzreM RPM Output Int. Zener Voltage | Iz =20mA 19 29 \Y
(pin 5)
VsATRPM RPM Output Sat. Voltage lgpm = 10mMA 0.5 \Y
(pin 5) |RPM =20mA 1.0 \
Vos Comparator Inputs Offset +15 mV
Voltage (pins 6, 7, 10)
lgias Comparator Inputs Bias -50 - 300 mA
Current
los Comparator Inputs Offset +20 | £100 nA
Current
CMR Common Mode Range 0 Vg — 1.6 Vv
Vpe Pulse Former Output Low Voine = Voin 7 > 10mV 0.8 Vv
Voltage (pin 9) Vpins =Vpin 10
Lo Pulse Former Output Leakage | Vpin7 — Vpine > 10mV 20 A
Current Vpins =Vpin 10
Vping =5V
lg Output Current (pin 7) - 650 | —380 [ — 180 UA
ILs Leakage Current (pin 5) Vg =16V 22 pA

(*) This parameter measurement must be considered if the IC is not directly supplied by 5V voltage regulator. In this case a sunted external re-
sistor must be used to limit pin 2 current.

(**) SeeFig.4.

‘7’ msﬂgfcgé&gw%@smws
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L530

PIN FUNCTIONS (refer to fig. 2)

N° Name Function

1 GROUND This pin must be connected to ground.

2 SUPPLY VOLTAGE 5V Supply input.

3 BOOSTER Input signal to separate booster stage. This drive circuit may be

INPUT SIGNAL used, for example, for the RPM output signal of the micro.

4 IGNITION INPUT SIGNAL | When this pin is kept low the external darlington is switched on and
the current flows through the coil for all the time the input is low,
being active the internal current limitation.

5 BOOSTER DRIVER Open collector output signal of the separate booster circuit. The

OUTPUT phase is the same as the input command at pin 3.
6-7 PICKUP INPUT Together with pin 10, these inputs realize a separate interface stage
INTERFACE for both hall effect or magnetic sensor. Pin 6 is the non-inverting
input of the internal comparator which sets, the internal flip-flop. Pin
7 1s connected both to the inverting input of the comparator setting
the latch and the non-inverting input of the second internal
comparator which resets the flip-flop. See fig. 4.
8 PERMANENT A capacitor C1 connected between this pin and ground sets the
CONDUCT. TIMER delay of the permanent conduction protection in the coil current. The
typical delay time value Tpc is given by :
Tec =17 C1 Rio
Where Ry is the biasing resistor at pin 11 (in kQ) and C1 is the
delay capacitor at pin 8 (in pF).

9 PICKUP OUTPUT Open collector output from the internal flip-flop of the interface circuit
for the sensor. This memory is set by the comparator connected to
pin 6 and 7 and it is reset by the second comparator connected to
pin 7 and 10. The output is a negative logic. See fig. 4.

10 PICKUP INPUT Inverting input of the second comparator which resets the internal

INTERFACE flip-flop of the sensor interface circuit. See pin 6 and 7 Description.

11 REFERENCE VOLTAGE | A resistor Ryo connected between this pin and ground sets the
current used for the internal references and to drive the external
capacitor of the permanent conduction protection. The
recommended value is 62kQ.

12 FEEDBACK CURRENT | Open collector output that indicates to micro when the 85% (typ)

OUTPUT and the full current flows through the coil. As shown in the fig. 3, this
signal goes high when the fixed percentage is reached and goes low|
when the full programmed coil current is detected. .

13 CURRENT SENSING Connection for coil current limitation. The current is measured on the
sense resistor Rsense and divided on Ry/R5. The current limitation
value is given by :
lsens =026 1 * Rz

Rsens R2
14 DRIVER EMITTER Current driver for the external darlington. To ensure stability and

OUTPUT

precision of Tgesat Ca and Rz must be used. Recommended value
for R3 is 2kQ in order not to change the open loop gain of the
system.

Ra may be added to C; to obtain greater flexibility in various
application situations.

Ca and R, values ranges are 1 to 100nf and 5 to 30kQ depending
on the external darlington type.

4/8
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L530

PIN FUNCTIONS (refer to fig. 2) (continued)

N°

Name

Function

15 OVERVOLTAGE LIMIT

The darlington is protected against overvoltage by means of an
internal zener available at this pin and connected to pin 14. The
external divider R4/Rs defines the limitation value given as first
approximation by :

22.5
Vovp =( Rs +7+10.3) Rs + 225

INPUT

16 DIRVER COLLECTOR

The collector current of the internal driver which drives the external
darlington is supplied through this pin. The maximum current
supplied through this pin. Then the external resistor Rg limits the
maximum current supplied to the base of the external darlington.

CIRCUIT OPERATION

As shown in the fig.1, the L530 is particularly suit-
able for use with a microprocessor as an electronic
ignition interface, driving the current through the coil
by means of an external darlington.

The device takes the ignition input signal (pin 4) from
the microprocessor to drive the darlington, and the
output active for all the time in which the input is low.

The ignition input signal (active Low) coming from
the microprocessor switches on the device output
stage driving the external darlington.

The peak value of the primary current flowing into
the coil is limited to a predetermined level by means
of a negative feedback circuit including a current
sensing resistor, a comparator, the driver stage and
the power switch.

An output signal, High when the current flowing into
Figure 1 : Typical System Configuration.

the coil has reached 85% of the final value and Low
when the full nominal current has been reached is
available at pin 12. This signal is used by the micro-
processor to control the dwell time. As shown in the
fig. 3 three cases are possible.

In the first case the current limitation is reached ;
then, when the input command goes high (spark
command) the feedback to microprocessor has al-
ready gone low.

In the second case the full current is not reached
(very high speed/acceleration or very low battery
voltage). Then the output signal goes low together
with the spark command.

Inthe last case a feedback pulse is not present ; this
means that the 85% of the programmed current is
not reached.

BATTERY
L48os COLLECTOR i 1
00pF DRIVER
A
10 DISTRIBUTOR
SIGNAL l 1
SENsoR  CONDITIONING . OVERVOLT PROTEC
L530 5
AIR PRESSURE FEEBACK
CURRENT
— QuTPUT
o 14| outeut DRIVER
CONTR
IGNITION
INPUT SIGNAL Ctreurm 13| CURRENT SENSING
AIR TEMP
T
WATER TEMP RPM 3 ] RPM
— >1 O our
FUEL-GEAR PQS
ALUUM R 1
YACUUM SENSUR_ Eallig N PULSE 6,7,00] SENSOR SIGNAL
SHAPER
_________ -
1
DISTRIBUTOR — L L
SENSOR FILTERING
| St P
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Figure 2 : Application Circuit.

RPM DRIVER
ouTPUT
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022uF
R1
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o—b]
Ro| | 270
PICKUP 7 °
INPUT
Combm 02uF
10 4oov
o L530 I
IGNITION o—=
INPUT
9 14
PICKUP
QuTPUT BU9I3IR
FEEDBACK 2 "

CURRENT OUT

R1
1Kn

2200

R12
Xa

2 8 u
(4

62Kn

-Iaaa
WF
Vg 5V

(LOGICAL SUPPLY)

() THE VALUE OF THESE COMPONENTS DEPENDS
o]

N THE EMPLOYED DARLINGTON -THE LIMITS ARE Rj= SK to30Kn
Ca= 11t0100nF

Rsense
60mn

S-7585N

Figure 3 : Typical Operation Waveforms.

INPUT
PIN 4

FULL CURRENT
85°%

leon

!
FEEDBACK | I
ouTPUT

PIN12

5-7586

CURRENT LIMIT

The current in the coil is monitored by measuring
the lsense current flowing in the sensing resistor
Rsense on the emitter of the external darlington. Isense
is given by :
Isense = lcoil +14

When the voltage drop across Rsense reaches the
internal comparator threshold value the feedback
loopis activated and lsense kept constant (fig. 3) forc-

6/8
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ing the external darlington in the active region. In
this condition :

Isense = lcoil
When a precise peak coil current is required Rsense
must be trimmed or an auxiliary resistor divider (R4,
Ro)added :

R4

Vsense
(?2 +1)

Icpeak (A) = Reonse




L530

PERMANENT CONDUCTION PROTECTION
(fig.4)

The permanent conduction protection circuit moni-
tors the input period, charging C1 with a constant
current when the sensor signalis Low and discharg-
ing it when the sensor signal is High. If the input re-
mains Low for a time longer than Tpc the voltage
across C1 reaches an internally fixed value forcing
the slow decrease of coil current to zero. A low de-
crease is necessary to avoid undesired sparks.
When the input signal goes High again C1 is swiftly
discharged and the current control loop operates
normally.

The typical delay time value Tpc is given by :
Tepc (ms) = 17 C1 Rio
Where Ri1o is the biasing resistor on pin 11 (in
K ohm) and C1 the delay capacitor at pin 8 (in uF).
Figure4 : Permanent Conduction Protection Tim
ing.

INPUT

oL

leon

|

|

$-7585

OTHER APPLICATION NOTES

DUMP PROTECTION

Load dump protection must be implemented by an
external zener if this function is necessary. In fig. 2
DZ- protects the driver stage.

OVERVOLTAGE LIMITATION

The external darlington collector voltage is sensed
by the voltage divider R4, Rs. The voltage limitation
increases rising R4 or decreasing Rs.

Due to the active circuit used, an Ro Co series net-
work is mandatory for stability during the high volt-
age condition.

Ro Co values depend on the darlington used in the
application.

Moreover the resistor R13 is suggested to limit the
overvoltage even when supply voltage is discon-
nected during the high voltage condition.

REVERSE BATTERY PROTECTION

Due to the presence of external impedance at pin 5,
16, 15L530is protected against reverse battery volt-
age.

NEGATIVE SPIKE PROTECTION

If correct operation is requested also during short
negative spikes, the diode D1 and capacitor C2 must
be used.

SENSOR INTERFACE

The device contains a separate pulse shaper for the
sensor. As shown infig. 5, this circuit is made by two
comparators and flip-flop.

The internal flip-flop is set by the first comparator
and reset by the second one. In this way it is possi-
ble to interface both the Hall effect and the magne-
tic pick-up sensor. Fig. 6 shows a typical solution
that implements an input comparator with hystere-
sis able to detect the zero crossing during the input's
negative edge (fig. 7). A small positive theshold gua-
rantees the correct switch-on at low RPM.

Three pins allow the use of this interface in a wide
range of configurations and, thanks to internal mem-
ory, it is possible to obtain a behaviour with hys-
teresis in order to have a good noise immunity.

Figure 5 : Interface for Hall Effect or Inductive Sen
sor.
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L530

BOOSTER OUTPUT

An independent booster output is also included in
the L530 to permit a separate driving stage from the
microprocessor (typically employed for RPM output
signal).

Figure 6 : Input Comparator with Hysteresis.

The open collector output is protected with an inter-
nal zener diode that allows the connection a unsta-
bilized voltage by means of a limiting resistor.

Figure 7 : Zero Crossing Detection.
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(— SGS-THOMSON STHIO7N50
Y7, ICROELECTRONICS STHIO7N50FI

HIGH INJECTION N-CHANNEL ENHANCEMENT MODE
POWER MOS TRANSISTORS (IGBT)

PRELIMINARY DATA

TYPE Vbss I
STHIO7N50 500 V 7A
STHIO7N5OF! 500 V 7A

LOW ON-VOLTAGE
HIGH CURRENT CAPABILITY \

APPLICATIONS: ‘\\\
AUTOMOTIVE IGNITION

e DRIVERS FOR SOLENOIDS AND RELAYS

HIGH INPUT IMPEDANCE \\?"

TO-220 ISOWATT220

N - channel High Injection POWER MOS transis-
tors (IGBT) which features a high impedance in-
sulated gate input and a low on-resistance
characteristic of bipolar transistors. This low
resistance is achieved by conductivity modulation INTERNAL SCHEMATIC D
of the drain. These devices are particularly suited DIAGRAM

to automative ignition switching. They can also be
used as drivers for solenoids and relays. G o__l

ABSOLUTE MAXIMUM RATINGS

Vps Drain-source voltage (Vgg=0) 500

Vas Gate-source voltage +20

In(*) Drain current (contin.) at T,=25°C 7

Iom Drain current (pulsed) 20

STHIO7N50 STHIO7N50FI

Piot Total dissipation at T, <25°C 100 35 w
Derating factor 0.8 0.28 W/°C

Tstg Storage temperature —65 to 150 °C

Max. operating junction temperature 150 °C

>r <<

(*) Pulse width limited by safe operating area

June 1988 16
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STHIO7N50 - STHIO7NSOFI

THERMAL DATA™ TO-220 | ISOWATT220

Rih - case Thermal resistance junction-case max 1.25 | 3.6 °C/W

ELECTRICAL CHARACTERISTICS (Tj=25°C unless otherwise specified)

Parameters Test Conditions Min. | Typ. | Max. | Unit
OFF
Visr) pss Drain-source Ip= 250 pA Vgs= 0 500 \Y
breakdown voltage
Ibss Zero gate voltage Vps= Max Rating 250 | pA
drain current (Vgg=0) | Vpg= Max Rating x 0.8 T,= 125°C 1000 | pA
lgss Gate-body leakage Vgs=+20V +100( nA
current (Vpg=0)
ON (%)
VGS (lh) Gate threshold VDS= VGS |D= 250 ;I,A 2 4 V
voltage
Vbs (on) Drain-source voltage | Vgg= 10V Ib=7A 27 |V
DYNAMIC
Ofs Forward Vpg= 20 V Ipb=T7A 25 mho
transconductance
Ciss Input capacitance 850 | 950 [ pF
Coss Output capacitance Vps= 25V = 1 MHz 90 | 140 | pF
rss Reverse transfer Vgs= 0 40 | 80 | pF
capacitance
SWITCHING
RESISTIVE LOAD
ta (on) Turn-on delay time Vpp= 400 V Ipb= 10 A 100 | 150 | ns
t, Rise time Vg= 10V Rg= 100 @ 700 | 1000 [ ns
tyom  Turn-off delay time 500 | 700 | ns
t Fall time 800 | 1500 [ ns
2/6 (N7 SGS-
7. 252 THOMSON
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STHIO7N50 - STHIO7N5S0FI

ELECTRICAL CHARACTERISTICS (Continued)

Parameters Test Conditions Min. | Typ. | Max. | Unit
SWITCHING (continued)
INDUCTIVE LOAD
VDD= 12 V
tyom  Turn-off delay time Vs clamp= 350V Ip=7 A 1 1.4 | ps
t Fall time Vgs= 10V Rg= 100 @ 11 [ 1.5 | ps
L =10 mH T;= 100°C
L=7mH
(*) Pulsed: Pulse duration = 300 gs, duty cycle 1,5%
" See note on ISOWATT220 or this datasheet
Safe operating areas Thermal impedence Derating curve
(standard package) (standard package) (standard package)
'uWI _ = GC-0905 Ppor(W) GC-05L9
: :n':' 100
: mass 10ps. 80
2 WU'AS
100 I oc ‘E \ N . 60
: i N 40
107! L] N 1oms|
== E 20
wrl LU . T 0 s s 5 W0 B Tawl0
1n0 10 10? VgslV)

Output characteristics Transconductance Static drain-souce on
voltage
GC-0692 GC-0716 GC-0691
91515, Vosion
oa [ P L L
T)=25°C_A / 100°C
Vgs=' Vps=25V| J
% 6s=15V / 2 05’ e300s /) I
[ “ RNy ANEY,
/4 ’ 7
12 = 9 Tj=25°C I
Yy = Ves=1V =) Fovec
7
v | ] /d \(//
8 _— 6 7 4 Vgs=tSV
Ty=125°C 2 Vs
: 7 by "
4 s 3 (1
/ @t
5V
JZ!’ 1
0 1 2 3 4 VpstV) 0 5 8 7 16 plA) 0 5 10 15 20 25 lA)
3/6

&7, 33 THONRN

81



STHIO7N50 - STHIO7NS0FI

Gate charge vs gate-source Normalized on voltage Reverse biased SOA
voltage vs temperature
GC-0717 GC-0902 (A] (,(.nyu:_
VgstV) Voston) l b H it S £2
{norm) ¢ it Ht
20 lb=7A ) i il
104 Vgs=10V 10
* Vos=b00V ‘ il H
5= y 1 . 1
=12A 0
12? / Ay '0: =
09 . Ty=t00°C I
8 A 2 RgzlllD ohm [T[]
\ 10_: L=180pH ] nil
L / 092 : e HH
/ 1l
2 111
088 102 I
0 0 20 30 40 50 QglaC) 50 0 B) 00 1,00 100 ST Cf e VosiVI
Functional test circuit Functional test waveforms

y NPUT
L=TnH SGNAL
Ves |—‘
DRIVER AND 022 0

CURRENT ]

F
LIMITING 1k OUT. I H \ —/_L
CIRCUIT \

100Q

thlmp
Vos jA%
[ Spp—
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SINGLE PULSE 020

SC0344/1
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STHIO7N50 - STHIO7N50FI

Switching times test circuit fo’r resistive load

Vp J
Py Voo J_—, -

) 2200 33 |V,
Y L_J—L Ry PF - pF o

SC-0345

Pulse width < 100 ps
Duty cycle < 2%

Clamped inductive load and RBSOA test circuit
Voo

I

§C03221

Gate charge test circuit

Voo
v WK | ®a
100nF
Vi=20V=V, Geconst g0
Vi=20V=Vaux = DuT.
oV
.
—r—t
PW
4 L sc-030s

PW adjusted to obtain required Vg

IS73 g&@%@é&%’g@?&@s

Switching time waveforms for resistive load

+——
tylon) tr 5-6059 td(oft) tt

Clamped inductive waveforms

VCIamp

e e e as

SC-0311
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STHIO7N50 - STHIO7NS5OFI

ISOWATT220 PACKAGE
CHARACTERISTICS AND APPLICATION.

ISOWATT220 is fully isolated to 2000V dc. Its ther-
mal impedance, given in the data sheet, is optimi-
sed to give efficient thermal conduction together
with excellent electrical isolation.

The structure of the case ensures optimum distan-
ces between the pins and heatsink. The
ISOWATT220 package eliminates the need for ex-
ternal isolation so reducing fixing hardware. Accu-
rate moulding techniques used in manufacture
assure consistent heat spreader-to-heatsink capa-
citance.

ISOWATT220 thermal performance is better than
that of the standard part, mounted with a 0.1mm
mica washer. The thermally conductive plastic has
a higher breakdown rating and is less fragile than
mica or plastic sheets. Power derating for
ISOWATT220 packages is determined by:

T, - Te

Pp=
Rin

ISOWATT DATA

Safe operating areas

Il A). GC-0903 K

T

107 [,

i ﬂ

3

6/6

J

Thermal impedance

THERMAL IMPEDANCE OF
ISOWATT220 PACKAGE

Fig. 1 illustrates the elements contributing to the
thermal resistance of transistor heatsink assembly,
using ISOWATT220 package.

The total thermal resistance Ry, oy is the sum of
each of these elements.

The transient thermal impedance, Z, for different
pulse durations can be estimated as follows:

1 - for a short duration power pulse less than 1ms;
Zp< Ringc

2 - for an intermediate power pulse of 5ms to 50ms:
Zp= Rpuc

3 - for long power pulses of the order of 500ms or
greater:

Zy= Ryyc + Rincns + Rinnsamb

It is often possibile to discern these areas on tran-
sient thermal impedance curves.

Fig. 1

Rtns-c Renc-Hs RthHs-amb
— AAM—AAM—AA—

Derating curve
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(w7 SGS-THOMSON
Y ticRoELECTRONIGS VB020

FULLY INTEGRATED HIGH VOLTAGE DARLINGTON
FOR ELECTRONIC IGNITION

ADVANCE DATA

= PRIMARY COIL VOLTAGE UP TO 450 V

» COIL CURRENT LIMIT INTERNALLY SET

» TTL/CMOS COMPATIBLE INPUT

= BUILT-IN COLLECTOR-EMITTER VOLTAGE
CLAMPING

= OVERVOLTAGE PROTECTION OF THE DRIV-
ING CIRCUIT

= FULLY INSULATED FIVE LEAD POWER
PACKAGE

DESCRIPTION

The VB020 is a monolithic high voltage integrated
circuit made using SGS-THOMSON Microelectro-
nics Vertical Intelligent Power Technology, which
combines a vertical current flow power darlington
with a TTL/CMOS compatible input driving circuit.

Built-in protection circuits for coil current limiting and
collector voltage clamping allows the VB020 to be
used as a smart, high voltage, high currentinterface
in advanced electronic ignition systems.

ISOWATT 5

SCHEMATIC DIAGRAM

s A B o LS

@
SRS Tt

DRIVER
VIN ESF 1 Rg

VOLTAGE Rs
REFERENCE

l

GND

SC-0261/2

June 1989 1/5

This is advanced information on a new product in development or undergoing evaluation Detalls are subject to change without notice
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VB020

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Ic Collector Current (internally mited) 6.25 A
Vp Driving Stage Supply Voltage 24 v
Vs Control Circuit Supply Voltage 24 Vv
Ip Control Circuit Supply Current 200 mA
Vin Maximum Input Voltage Vs \
Piot Maximum Power Dissipation at T¢ase < 25°C 50 w
Top Operating Junction Temperature Range — 40 to 150 °C
Tstg Storage Temperature Range — 55 to 150 °C
THERMAL DATA
| Rih j-case I Thermal Resistance Junction-case Max 25 | °C/W |

CONNECTION DIAGRAM

PC-0795

PIN FUNCTION

N° Name Function
1 GND Emitter and Control Ground
2 Vp Driver Stage Supply Voltage
3 Ve High Voltage Open Collector Output
4 Vs Control Circuit Supply Voltage
5 Vin Logical Input
2/5
‘_ SGS-THOMSON
Y/ iaicRoELESTRONICS
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VB020

ELECTRICAL CHARACTERISTICS :Vg=Vec =12V ;Tymp =25°C;Vy=04V;Rc=05Q;
Rs =300 Q ; Rp =50 Q ; unless otherwise specified see fig 1

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Veo High Voltage Clamp Functional Test See Figs 3, 4 380 450 \Y
Vcesaty | Saturation Voltage of the Ic=5A lp=40 mA 1.5 2 \"
Power Stage Vin =5 V pulsed
ton =300 ps, fosc =1 Hz
Vp Base Driver Stage Supply 45 18 v
Voltage
In(stdby ) | Base Driver Stage Standby Viy =04V 9 mA
Current
Vpsw on) | Base Driver Stage Current at Vi =4V 80 200 mA
Switch-on IN=
Vs Control Circuit Supply 56 9 v
Voltage
Is Control Circuit Standby 25 10 mA
Current
loL 00|.I Current Limit at Functional Test See Figs 3, 4 55 6 65 A
Switch-on
VINH High Level Input Voltage lc=5A 2.4 Vs \%
VINL Low Level Input Voltage lc<2mA, V31 =Vg 0 0.8 \Y
lINH High Level Input Current Vin=24V 100 pA
ts Storage Time lc =lgL ; VoL =350 V 12 s
Viy =12 V, See Figs 1, 2 H
t Fall Time lc =lcL ; VoL =350 V 1 s
Viy = 12V, See Figs 1, 2 "
Es/e Second Breakdown Energy | lg =lcL ; Voc = 12V
Clamped 300 mJ
Figure 1 : Test Circuit. Figure 2 : Resistive Switching Waveform.
Vin
Rg
300N S
|
Gs e
oo | Vs i
|
Vin I I
! |
ViN GND : lo

-
-~

5C-0365
- SC-0367
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VB020

Figure 3 : Application Circuit.

40\/8

. [_é e if

)il
board

150nF T
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330N 1
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2

SC-0386

Coil data - primary resistance Rc = 0.4 - 0 5 ohm
primary inductance Lc = 6 - 8 mH

Figure 4 :

Input Voltage and Output Current Waveform.
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VB020

PACKAGE MECHANICAL DATA

A
M L
]
|
r O ®O[ T
. R
N
oy ] L
_.l b
P - @n—_
NRIRF R I.L_
a |
21 I [ []s fe=V
1,3 0 T
g [
IR RIRIRL
Z1 LD
== [3
=E:

PC-0208/2

Dimensions

mm Inches
Min. | Max. | Min. | Max.
B Al 158 | 16.2 | 0.622 | 0.637
C B| 535 | 5,65 |0.210 | 0.222
C| 33 3.8 |0.130|0.149
D| 0.85 1 0.033 | 0.039

E| 10.16 Typ. 0.400 Typ.
> F| 29 3.1 [0.114|0.122
T G| 05 | 0.75 [0.019 | 0.029
Iy H|[20.25|20.75 [ 0.797 | 0.817
¥ L|4.85 | 525 |0.190 | 0.206
M| 35 | 3.7 [0.1837|0.145

N 16 Typ. 0.630 Typ.
P| 354 | 36.4 |1.393|1.433

W Q| 1.3 Typ. 0.051 Typ.
G R| 19.1 | 19.9 | 0.752 | 0.783
S| 228 | 23.6 |0.897 | 0.929
T| 2.1 23 [0.082|0.090

Ul 3.1 Typ. 0.122 Typ.

\ 1.4 Typ. 0.055 Typ.

w| 1.88 | 2.08 [0.074 | 0.081

Z| 5.08 Typ. 0.200 Typ.

The VB020 is a high voltage, power integrated cir-
cuit (P.I.C.) witha TTL/CMOS compatible input. The
device intended for use as an interface between
microprocessor and ignition coil in electronic ignition
systems.

The input, Vin, of the VB020 is fed with a TTL/CMOS
signal generated by an external controller or proces-
sor that determines both dwell time and ignition
point. When vin is high (> 2.4V) the VB020 power
output transistor conducts and a current controlled
by the IC logic flows in the ignition coil. The current

is held by the IC logic flows in the ignition coil. The
current is held constant at a level set internally by
the P.I.C. until the ignition point, when Vin is driven
low. During the turn—off of the transistor, the prima-
ry voltage is clamped at an internally set value, Vcl,
typically 415V, in case accidental secondary open
circuit conditions occur.

The transition from saturation to desaturation coil
current limiting phase implies a maximum overshoot
of 0.85 times the supply voltage without requiring an
external RC network for frequency compensation.

L7 S5S-THOMSON ok
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MULTIFUNCTION INJECTION INTERFACE

PRELIMINARY DATA
= DRIVES ONE OR TWO EXTERNAL DARLING- the drive waveshape can be adjusted by external

TONS components. Other features of the device include
= DUAL AND SINGLE LEVEL CURRENT CON- dump protection, thermal shutdown, a supply vol-
TROL tage range of 4.75 - 46V and TTL-compatible inputs.
» SWITCHMODE CURRENT REGULATION The L584 is supplied in a 16 lead Powerdip pack-
= ADJUSTABLE HIGH LEVEL CURRENT DURA- age which uses the four center pins to conduct heat
TION to the PC board copper.

= WIDE SUPPLY RANGE (4.75 - 46V)
» TTL-COMPATIBLE LOGIC INPUTS
= THERMAL PROTECTION

= DUMP PROTECTION DIP-16

(12+2+2)

DESCRIPTION

The L584 is designed to drive injector solenoids in
electronic fuel injection systems and generally in-
ductive loads for automotive applications. The de-
vice is controlled by two logic inputs and features
switchmode regulation of the load current driving an
external darlington and an auxiliary one for the cur-
rent recirculation. A key feature of the L584 is flexi- ORDER CODE : L584
bility. It can be used with a variety of darlingtons to
match the requirements of the load and it allows
both simple and two level current control. Moreover,

BLOCK DIAGRAM

SHUT-DOWN
VOLTAGE DUMP
REGULATOR PROTECTION

CONTROL
LoG1c

mo

TIME 1
ONSTANT COMPARATOR
GENERATOR [

1 1 1 “senss_[ﬁ :.1
EL -7L 9 L| s| 12 |3| H
R!Q !
cIcz Q ! :ij-_u-’w“' - ~OVext L
I S5-6832
November 1988 111
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L584

PIN CONNECTION

DUMP
prorection [| ! 6] (ARG
HOLDING
cyrRent | 2 sl oufklr
SUPPLY
SENSING q 3 4] Rl
GND [« 13] GND
GND [s 12]) GND
PEAK
CURRENT [ 6 ]l NweIT
TIMER
Wesranr {7 10 INPUT
PNP
eur [ s ]REF%E&%E
S- 6831
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value
Vs DC Supply Voltage (pin 1 open) — 0.2V min ; + 50V MAX
Positive Transient Voitage
(pin 1 connected to Vg, 14 fall time constant = 100ms) + 60V MAX
(5ms < trse < 10mMs, Rsource 2 0.5Q)
Vi Input Voltage (pins 10, 11) — 0.2V min ; + 7V MAX
V, External Reference Voltage (pin 2) — 0.2V min ; + 7V MAX
Vsens | Sense Voltage (pin 3) — 0.2V min ; + 7V MAX
Vg Max D. C. and Transient Voltage 50V
I Reference Current (pin 9) 5mA MAX
Tstg, T; | Storage and Junction Temperature Range — 55 to 150°C
THERMAL DATA
Rth -pins | Thermal Resistance Junction-pins Max 15 °C/W
Rth -amb | Thermal Resistance Junction-ambient Max 80 °C/wW*

* Obtained with the GND pins soldered to printed circuit with minimized copper area.

2/11
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L584

PIN FUNCTIONS

N° Name Functions

1 Dump Protection With pin 1 connected to pin 14 the device is protected against dump
voltage < 60V. The protection operates at Vs > 32V (typ.). If this protection
is not used the pin must be left open.

2 Holding Current Control | The voltage Vst applied to this pin sets the holding current level.

3 Sensing Connection for load current sense resistor. Value sets the peak and
holding current levels. |, = 0.45/Rs (typ.) ; Ih = Vset/Rs.
(see block diagram and fig. 4).

4 Ground Ground Connection. With pins 5, 12 and 13 conducts heat to pc board
copper.

Ground See pin 4.
Peak Current Timer A capacitor connected between this pin and ground sets the duration of

the high level current (t» in fig. 4).
If left open, the switchmode control of the peak is suppressed. If grounded,
the current does not fall to the holding level.

7 Discharge Time Constant | A capacitor connected between this pin and ground sets the duration of
tots (fig. 4). If grounded, the current switchmode control is suppressed.

8 PNP Driving Output Current sink for external PNP darlington (for recirculation). lgp =35 I, (typ.).

9 Reference Voltage A resistor connected between this pin and ground sets the internal current
reference, I;. The recommended value is 1.2kQ, giving I = TmA (typ.).

10 Input TTL-compatible Input. A high level on this pin activates the output, driving
the load.

11 Inhibit TTL-compatible Inhibit Input. A high level on this input disables the output
stages and logic circuitry, irrespective of the state of pin 10.

12 & 13 | Ground See Pin 4

14 Supply Voltage Supply Voltage Input

15 NPN Driving Output Current Source for External NPN Darlington (load driver). l¢gn = 100 I, (typ.)

16 Internal Clamping Internal Clamp Zener for Fast Turnoff

L7 S5S-THOMSON st
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L584

ELECTRICAL CHARACTERISTICS (V, (pin 14) =14.4 V;—40 <T, <105 °C ; Res = 1.20 kQ unless
otherwise noted ; refer to fig. 1)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vs Operating Supply Voltage Pin 1 Open 475 44 v
Pin 1 & 14 Connected 4.75 27 \Y
Vg Dump Protection Threshold Pin 1 =V 28 36 Vv
R4 Dump Protection Input Resistance Pin 1 to GND 18 kQ
lg Quiescent Current Pin 14 45 mA
Vi | Input Threshold Vot Pn 10811~ 08 v
| nput Threshold Voltages in High 20
| Input Current Pnioa1s W =100 A
n n
| put Curren i High 250
V, Reference Voltage Pin 9 1.15 1.35 \']
R, Reference Resistor Range Pin 9 to GND 1 3.3 kQ
Iy = V(/R;
lg Peak Duration Control Current Pin 6 11/ 9.50 I/ 6.00 A
Voine < 1.8V
Vsth Peak Duration Control Comparator Pin 6 1.20 1.60 \
Threshold
VesaT | Pin 6 Saturation Voltage Pin 6 200 mvV
(discharge state)
| 17 Off Duration Control Current Pin 7 (It min)/ 9.50 | (I; Max)/6.00 A
me 7 <£1.8V
V7th Off Duration Control Comparator Pin 7 1.20 1.60 \
Threshold
Vzsat | Pin 7 Saturation Voltage Pin 7 200 mV
(discharge state)
Vspt Peak Current Threshold Voltage Pin 3 400 500 mV
Vset Holding Current Set Voltage Range Pin 2 0 2 Vv
Vset Holding Current Threshold Voltage Pin 3, Peak Value, Vset — Vset + \
dV/dt < 1V/g 0.01 0.01
I3 Pin 3 Bias Current Vpina =500mV - 200 HA
I2 Pin 2 Bias Current Vpin 2 =200mV -50 HA
Vel Recirculation Zener Clamping Voltage | Pin 16 to Pin 15 @ 13.5 18.5 \
200pA into Pin 16
lan NPN Driver Source Current Voin 15 =0V 70 x |, 140 x |, A
ldp PNP Driver Sink Current Vping 2 4.75V 25 x I, 60 x I, A
|
4/11
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L584

APPLICATION INFORMATION

Controlled by a logic input and an inhibit input (both
TTL compatible), the device drives the external dar-
lington(s) to produce a load current waveform as
shown in figure 4. This basic waveform shows that
the device produces an initial high level current in
order to ensure a fast opening, followed by a hold-
ing level current as long as the input is active. Both
the peak and holding current are regulated by the
L584's switchmode circuitry.

The duration of the high level current and the values
of the peak and the holding currents can be adjusted
by external components.

Moreover, by omitting C1, C2 or both it is possible
to realize single-level current control, a transitory
peak followed by a regulated holding current or a
simple peak (figure 1).

The peak and holding current values are always

Figure 1: Components Connected to Pins 6 and 7 Determine the Load Current Waveshape.

COMPONENTS ON PINS 6 AND 7

LOAD CURRENT WAVEFORM

/N

S -6007

[\

$—6005

/N

5- 6001

S5-6008

/N

5 -6003
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L584

referred, in the following formula, to Ig, emitter cur-
rent of the external darlington Q2,
= 1LoAD + ldn

because the sensing detection is on the darlington
emitter (not directly on the load).

The peak current level Ip, is set by the sensing re-
sistor, Rs, and is found from :

Ip = 0.45/ Rs (typ)

The peak value of holding current level, In, is set by
a voltage (Vset) applied to pin 2, giving :

Ihp = Vsetth / Rs = (Vset £ 10mV)/Rs

Figure 2 :

The peak to hold current ratio is fixed by Vset :
|p/ |hp =0.45/ Vsetlh

Vset is fixed by an external reference and a voltage
divider (Vext, R1, R21in fig 2) :

Vset = Vext * R2/ (R1 + R2)

Due to the particular darlington storage time and the
device reaction time not very significant differences
can be found between Ip and |n values based on the
previous formula and the real values seen in the ap-
plications.

If the holding current function is not used, pin 2 can-
not be left floating and it must be connected to GND.

Application Circuit Showing the Optional Components. In particular it illustrates how the holding

current level is adjusted independently of the peak current (with R1, R2, Vext) and how the inter-
nal zener clamp is connected. This circuit produces the waveforms shown in Fig. 4.

lo (A) Q1 Q2 -
4 BDX54 BDX53 R 2 _|
8 BDW94 BDW93 L ! 2 14 1 |
12 BDV64 BDV65 INPUT O——{10 .
15— Q2 1
INHIBITO——{11 ’:Pn :
7 451203 3 Vsens i
‘nsF/s lpEF Rsens Dna
ESOmﬂ ;
———

20nF I
R
S-68331 REF

REFIB

Figure 3 : P.C. Board and Components Layout of the Circuit of Fig. 2 (1

: 1 scale).

€5.-0213

O
INHIBIT GND
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L584

The drive current for the two darlingtons and the
waveform time constants are all defined in turn by a
resistor between pin 9 and ground.

The recommended value for Ir is 1mA which is ob-
tained with a 1.2KQ resistor. The darlington drive
currents are given by :

PNP :lgp =35 Irtyp.  NPN :lgn =100 Ir typ.

The duration of the high current level (t2 in fig 4) is
set by a capacitor connected between pin 6 and

ground. This capacitor, C1 is related to the duration,
to, by :

Veth — Vi
12 _ C1 6th 6sat

=12 —— (lyp.
P e (typ.)
The discharge time constant (toff in fig 4) is set by a

capacitor Cz between pin 7 and ground and is found

from :
Vzth =V C
toff -C2. 7th 7sat =12 r

(typ)
l7 Iref

Figure 4 : Waveforms of the Typical Application Circuit of Fig. 2.

INPUT A

v

T
1
|
CURRENT ' I
o
(4!
Ip

In
The

Vg |
COMPARATOR - 1
THRESHOLD
(INTERNAL)

'
1
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0|l| '

ON
DRIVING
CONDITION

'
1
OFF .
Q2 1

A
DRIVING | 100mA
CONDITION

OFF

e -4 )= - - | =
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-
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L584

Figure 5 : When pin 6 is grounded, as shown here, the injector current is regulated at a single level.

1o (A) Q1 Q2
4 BDX54 BDX53 D2
i O+v
8 BDW94 BDW93 s
10 BDV64 BDV65 o,
2 14 1 8 16}—
I INPUT O—10 Aoz
) L584 15 a2
LOAD | Ry
CURRENT ! INHIBITO——11 ko |v
' [ 9 7 4512133 sens
' 'ner |'REF)
: T t ¢ 1.2 -ngzm Rsens
Vin ! | K RREIS.G nf 50mA
INPUT T ]
| I S-6835/1
5- 5991 t

Figure 6 : In this application circuit, pin 6 is left open to give a single peak followed by a regulated holding

current.
1, (A) Q1 Q2 VexT
D2
4 BDX54 BDX53 ¢ O,
8 BDX54 BDX53 R -
16 BDW94 BDV65 R 01
’ |
" 2 14 1 8 16
INPUT 10 iKDZ
E?J;Dncuv L584 15 Q2
l 10— IRKBA
: . INHIBI . 9 7 asund Vsens
" | - 'nss-'_l‘_nem A
INP T 1.2 C2 sens
K Rne?l_zs nf 50 m o

$-1077611
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L584

Figure 7 : Switchmode control of the current can be suppressed entirely by leaving pin 6 open and
grounding pin 7. the peak current is still controlled.

1o (A) Q1 Q2
4 BDX54 BDX53
8 BDW94 BDW93
10 BDV64 BDV65
Tt
L0aD
CURRENT
| |
INPUT "
|| |

s-s991 v

¢ OtV
at
l 01
2 14 1 8 16
INPUT O—10 i 0z
L584 15— Q2
Rg
INHIBITO——11 KO v,
6 9 7 4512133 sens
lrer
12 Rsens
K nLJReep 50 ma
S-6836/1

Figure 8 : Applications circuit using only one darlington with a single level of the injector current.

v,
"< QO+Ys
| 02 Loap
2 14 16—
10 llL
L584 15 a2
R10[ | KT
"'7[]Rz 11
KN 6 9 7 451233 3 —
Rs( 12 ==c2 RU
GND [j““ 5.6nF|
O- . -

i

LOAD
CURRENT

5-6837/1

INPUT

&r
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L584

To have a very short off time when the L584 input
goes LOW, an internal zener is available on pin 16.
This zener is used with an external divider, R8, R9,
as shown in figure 2. Suitable values can be found
from :

Vpin16 = 15V + VBeqz + VRsense

R9 + R8
VCQZ = me 16 - T

(Veaz is the voltage at the collector of Q2. Voaz max
is 47V if the pin 8 is used for slow recirculation as in
fig. 2).

To ensure stability, a small capacitor (about 200pF)
must be connected between the base and collector
of Q2 when pin 16 is used.

A different opportunity for a fast off time is based on
the use of the external zener diode Dz. In this case
also the maximum Dz voltage value is 47V.

LOAD DUMP PROTECTION

To protect the device against the positive load dump
it is necessary to connect pin 1 to Vs. In this case,
if Vs is higher than 32V, the device turns off Q2 and
turns on Q1. The external resistor Rg must be used
(see application circuit) to avoid that pin 8 voltage
exceeds 50V during load dump. Re must be :

Vv -V
Ry > pump — Ve
|
dp

where Vpump is the dump voltage value and Vs :
4.75V < Vg < 47V.

For this Re value, the minimum supply voltage Vsmn
guaranteeing Q1 operation is given by :

10711

"_l SGS-THOMSON

Ip VeEea1
Vsmin = R6 (B—cn (+2) Rs ) + Vggar
In relation to Vsmn it is no more verified lgp = 35 Iret
(typ) even if the system correct operation is comple-
tely guaranteed.

The L584 application circuit suggested in these
notes allows the use of inductive loads with the lo-
west possible series resistance (compatible with
constructional requirements) and therefore reduces
notably the power dissipation.

For example, an electronic injector driven from
14.4V which draws 2.4A has a series resistance of
6Q and dissipates 34.56W. Using this circuit a injec-
tor with a 1Q series resistance can be used and the
power dissipation is :

Pa=Rii®+VplL(1 —0) +Vsat- Lo+ Rs 26
where RL = resistance of injector = 1Q
Vb =drop across diode, Vp= 1V
Vsat = saturation voltage of Q2, =1V
Rs =R11=185mQ
¢ =duty cycle = 20%
therefore :
Pd=5.76 + 1.92 + 0.48 + 0.21 = 8.37W

This given two advantages : the size (and cost) of
the injector is reduced and the drive current is redu-
ced from 2.4A to about 0.4A.

The application circuit of figure 9 is very similar to fi-
gure 2 except that it shows the use of two supplies :
one for the control circuit, one for the power stage.

MICROELECTRONICS
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Figure 9 : Application Circuit Showing How Two Separate Supplies Can Be Used.

5V O—¢
R1

VINO—

10KQ

GNDO

In this application it is assumed that the 5V supply
for L584 is taken from a logic supply, which is al-
ready protected, against load dump transients and
vol-tage reversal.

Pin 1 must be left open, as shown in fig. 9, if Vs is
always lower than 46V even during the voltage tran-
sients.

Note that torf is also related to the required current
ripple Al on the peak or on the holding current level
by :
(lo— Al) RL + Voff

lo RL + Vot
Where : lo is the initial current value in OFF condi-

tion (equal to Ip or IH in accordance to the current
level considered),

Vorr = Vbiobe + Vceal

ty=—-L In

R is the series resistance value of the induct-
ance L:

Therefore Cz can be dimensioned directly by :

- s-6838/2
C. - IRerL  In (lo—Al) RL+ Vorr
27 7127 Rl lbRL+ VorF

Note that torf is the same for both the peak and hold-
ing current.

ton time is given by :
L Von—R(I1-Al)

o= RN VoA

where : 1 is the final current value in ON condition
(equal to Ip or I in accordance to the current level
considered),

R =RL + Rsense
Von = Vs — VcesatQ2
If the constant times are respectively

L
R 20 toff and

it is possible to consider a purely inductive load and
therefore :

B 20 ton

Al Al
foff = L Vo jton=L Von

L7 SGS-THOMSON AL
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L9335
L9336

INJECTOR DRIVER

» INTERNAL CURRENT SENSING

= PRECISION OUTPUT CURRENT LEVELS
2.4A/0.6A (L9335) AND 4A/1A (L9336)

= LOW OUTPUT SATURATION VOLTAGE 2.5V
AT lo=1.5A (L9335) AND 3V AT lo = 3A (L9336)

» MICROPROCESSOR COMPATIBLE INPUT

= DISABLE INPUT APPLICABLE FOR SWIT-
CHING OFF DURING LOAD DUMP

= INTERNAL COMPENSATION

= INTERNAL SUPPLY STABILIZING ZENER
DIODE

DESCRIPTION

The L9335 and L9336 are monolithic integrated
constant current sink drivers with internal current
sensing and precision stable output current. The
output current waveformfor inductive load with
switching to the holding current level after the peak
current level has been reached is fitted for driving
fuel injectors.

PIN CONNECTION

PENTAWATT

ORDER CODES : L9335
19336

=N W s U

>
> outPut
I

[ > DISABLE
— —

SUPPLY UOLTAGE

GROUND

INPUT

November 1988
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L9335-L9336

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Pin 5 Voltage min — 1 \
Vin Input Voltage - 61024 \
Is D.C. Supply Current 50 mA

Pulse Supply Current (dump transient : 5 ms < tise < 10 ms, 150 mA
7¢ fall time constant = 100 ms)

Tj, Tstg | Junction and Storage Temperature Range - 55to0 150 °C

PIN DESCRIPTION

N° Name Functions

1 Input A high voltage level at this pin activates the output sink stage.

2 Disable Voltage at this pin higher than the disable threshold disables the output
stage and resets the reference to the lgp value.

3 Ground Common Ground Terminal

4 Output Open collector output of the current sink darlington transistor.

5 Supply Internal zener diode between pin 5 and 3 stabilizes the supply voltage for
the signal processing circuitry.

THERMAL DATA

|Rth ,.Casal Thermal Resistance Junction Case

CW |

ELECTRICAL CHARACTERISTICS (V, = 14.4 V ;—40 °C < T, < 125 °C unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
op | CopPeccument sssnl v sy w0 | 2R 2E
on | ComroaCuTen 9Ty sy, vi-o | 8] o8 e
Vos Output Saturation Voltage (L9335) | lo=15A; V,=5V 1.0 25 v

(L9336) | lo =3 A; Vo =0 1.5 3.0
loL Output Leakage Current Vi=0;Vo=17V;V2 =0 30 pHA
BV, Output Sustaining Voltage lo=2mA;V,=0;V>=0 42 \%
Vi Input Low Voltage 0.8 \
Vin Input High Voltage 20 Vv
I Input Current V,=2V 200 HA
Va1 Disable Input Thresh Voltage 1.10 1.5 1.90 \Y
Vou Disable Input Hyster. 50 mV
Ips Disable Input Bias Current - 30 30 pPA
VzeL Supply Stabilizing Zener Is =20 mA 6 7.5 9 Vv
laq Quiescent Current Vg =55V 2.5 10 mA
437 SE5.THOMSON
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L9335-L9336

CIRCUIT OPERATION

L9335/6 are inductive load actuators particularly
suited as automotive electronic fuel injectors, relays
and solenoids drivers. The devices provide two driv-
ing output current levels : the peak and the holding
current . During the switch on phase the output re-
mains in saturation until the preset peak current,
able to guaranteed the actuation (i.e. injectors open-
ing), is reached : at this moment the internal ref-
erence is switched to the holding current value and
the holding current is stabilized. In this way the in-
jectors are held open and the load power dissipa-
tion is reduced.

The logical input, TTL compatible, in High status ac-
tivates the output current sink stage.

Figure 1 : Application and Test Circuit.

In the circuit in Fig. 1 the input voltage into the dis-
able pin is :
Va=Vs — 12

Ri + Rz

If overvoltage at VS causes the V2 to overcome the
disable threshold, the output stage is switched off.
After the supply voltage drops below the dump thre-
shold (set with the R1, R2 ratio) the switch on phase
takes place again if the input is still high.

The switch off phase is characterized by the in-
crease of the output voltage to the external clamp-
ing zener value as the output current when
overvoltages occurs.

Figure 2 : Typical Waveforms.

33K 1% [| R1 RS RL

468
5 LK

1
4
n® 2 Vs
R2 3 36U
D1
1K 1% |

MnesL 5.-735 -83

vint

SUITCH ON
PHASE

OVERVOLTAGE SUITCH OFF

nEIL93IS-84
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L9222

QUAD INVERTING TRANSISTOR SWITCH

= OUTPUT VOLTAGE TO 50V

= OUTPUT CURRENT TO 1.2A

= VERY LOW SATURATION VOLTAGE
= TTL COMPATIBLE INPUTS

= INTEGRAL SUPPRESSION DIODE

DESCRIPTION

The L9222 monolithic quad transistor switch is des-
igned for high current, high voltage switching appli-
cations.

Each of the four switches is controlled by a logic in-
put and all four are controlled by a common enable
input. All inputs are TTL-compatible for direct
connection to logic circuits. Each switch consists of
an open-collector transistor plus a clamp diode for
applications with inductive loads.

BLOCK DIAGRAM

Powerdip (12+2+2)
ORDER CODE: L9222

The emitters of the four switches are connected to-
getherto GND. The switches of the same device may
be paralled. The device is intended to drive coils such
as relays, solenoids, unipolar stepper motors, LED
etc.

+ V=5V +Vg=12V
? 0
11
ourq ¢colL1
1 1
IN1 %
2
outz| coi2
3
IN 2 015
L
COoIL 3
oura| QL3 |
IN3 O— 6
10
# 7
outs| COIL&
8
IN 4 C,L9
v, =30V
ENABLEG
14 4,5.12,13
~

May 1989
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L9222

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vout | Output Voltage - 0.7 to 50 \Y
Vee Logic Supply Voltage 7 Vv

V, Input Voltage -0.7to Vgc + 0.3 \'

T,, Tst | Junction and Storage Temperature Range - 55to 150 °C

PIN CONNECTIONS (top view)
OouT 1 16
CLAMP A 15
ouT 2 14 || ENABLE
GND 13
GND 12
ouT 3 n
CLAMPB 10
OouT 4 9
$-9258
TRUTH TABLE
Enable Input Power Out
H L ON
H H OFF
L X OFF
For each input : H= High level
L= Low level
X = Don't care
THERMAL DATA
Rtn )-amb | Thermal Resistance Junction-ambient Max 90 °C/W
Rth-J-case|] Thermal Resistance Junction-case Max 14 °C/W
23 (37 SGS-THOMSON
Y/ wicromEcTRONIGS
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L9222

ELECTRICAL CHARACTERISTICS
(Vce =5Vde £5% Ven = 5V —40 < T; £ 125°C unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vce(sus) | Output Sustaining Voltage ViN =2V Vegy =2V 46 \Y
lout = 100mA
lcex Output Leakage Current Vee =50V 1 mA
Vin =2V, Ven =0.8V
Vce(sar) | Collector Emitter Saturation Vin 2 0.8V loyt =0.1A 0.3 \
lour = 0.3A 05
2 08
lout =0.6A
— 40 + 105°C
Vi Input Low Voltage 0.8 \)
I Input Low Current Vin =04V - 15 HA
Vin Input High Voltage 2.0 Vv
I Input High Current Vin 2 2.0V -15 A
Is Logic Supply Current All Outputs ON 50 90 mA
|OUT =06A
All Outputs OFF 10 20 mA
IR Clamp Diode Leakage Current | Vg =50V 100 pA
Diode Reverse Voltage
VE Clamp Diode Forward Voltage | If = 0.6A 1.8 Vv
Ir=12A 2.0
lout Output Current Vin =04V, Vs =13V 0.9 1.2 A
1 R=10Q
TeuL | Propagation Delay Time T, =25°C 20 us
(high to low transition) IL = 600mA
TepuL | Propagation Delay Time I =600mA 20 us
(low to high transition) T,=25°C
VENL Low Enable Voltage 0.8 \%
lent Low Enable Current Ven = 0.4V - 15 pA
VENH High Enable Voltage 2.0 \
lENH High Enable Voltage Ven = 2.0V -15 15 HA
L7 SGS-THOMSON 33
Y/ MicROELECTRONICS
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L9305
L9305C

DUAL HIGH CURRENT RELAY DRIVER

= HIGH OUTPUT CURRENT

= INPUT COMPARATOR WITH WIDE RANGE
COMMON MODE OPERATION AND GROUND
COMPATIBLE INPUTS

= INPUT COMPARATOR HYSTERESIS

= SHORT CIRCUIT PROTECTION OF OUTPUT
TO 16V (for L9305) AND 12V (for L9305C)

» INTERNAL THERMAL PROTECTION WITH
HYSTERESIS

» INTERNAL OUTPUT OVERVOLTAGE CLAMP-
ING

= SINGLE SUPPLY VOLTAGE (3.5V up to 18V)

DESCRIPTION

The L9305 and L9305C are a monolithic interface
circuit with differential input comparator and open
collector output able to sink high current specifically
to drive relays, lamps, d.c. motors.

Particular care has been taken to protect the device

BLOCK DIAGRAM

POWERDIP
(8+8)

ORDER CODE : L9305
L9305C

against destructive failures - short circuit of outputs
to Vs, output overvoltages, supply overvoltage.

A built in thermal shut-down switches off the device
when the IC’s internal dissipation becomes too high
and the chip temperature exceeds the security thre-
shold.

The input comparator hysteresis increases the in-

terface’s noise immunity, allowing the correct use in
critical environments as automotive applications.

Y
ST
(e

D L
Le % R i R
rd
ouT1 ouT2
-, S
8|y U |6
21 22
REFERENCE
CURRENT UDLTAGE AND CURRENT
THERHA
LIMITED L LIMITED
PROTECTION

L

n88L8385-61
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L9305-L9305C

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Supply Voltage (*) 20 Vv
V7 Driver Supply Voltage 26 \
Izs Supply Zener Clamp Current (DC) 30 mA

(PULSED) (**) 80 mA
\ Comparator Input Voltage Range —-02to 24 \%
\ Differential Input Voltage 24 \'

T, Tstg | Junction and Storage Temperature — 55 to 150 °C
Vse Max. Output Voltage in Short Circuit (L9305) up to 16 \
Vse Max. Output Voltage in Output Short Circuit (L9305C) up to 12 \
Piot Power Dissipation at Tamp = 85°C 928 mwW

lo Output Current Int. limited

(*) The maximum allowed supply voltage without sernes resistors 1s limited by the built-in zener protection diodes.

(**) Ton < 2.5 ms ; repetition time = 30 ms.

PIN CONNECTION (top view)

NON ~
INPU}N‘VERIING [ 1 16 ]
INVERTING
INPUT 1 [ 2 15 ]
INPoTE (- e
NON IVERTING
INPUT 2 [« 1] GROUND
SuPPLY voLTAGE [| 5 12]]
OUTPUT 2 Ile 1]
DRIVER SUPPLY
(COMMON) [~ of]
oUTPUT 1 [ 8 sl
$-7933
THERMAL DATA
Rtnj-pins | Thermal Resistance Junction-pins Max 15 °C/W
Rthj-amb | Thermal Resistance Junction-ambient Max 70 °C/W
24 — LN7 SGS-THOMSON
Y/ raicRoELECTRONICS
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L9305-L9305C

ELECTRICAL CHARACTERISTICS
(Vs = 14.4V, T, = 25°C ; refer to block diagram unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vs Supply Voltage 3.5 18* \
Ig "stby" | Supply Current Vi* = Vi 270mV for L9305 5 8 mA
Ison Supply Current Vi = Vit > 70mV 18 30
Vez Output Clamping Voltage | lout = 1A 20 27 \
(for each channel)
Vzs Supply Voltage Clamp Izs = 10mA 20 27 Vv
Vin Comparator Hysteresis Vit =V =200mVpp 20 70 mV
f =1kHz
Ig Input Bias Current V* =V~ =0V 0.2 1 LA
los Input Offset Current V=V~ =0V + 20 + 200 nA
CMR Input Common Mode Vs = 3.5V to 18V 0 Vs — 1.6 Vv
Range
Isc Output Short Circuit Vi = V¥ >70mV for L9305 1.2 1.5 1.7 A
Current for Each Channel for L9305C 1 15 53
Ico Driver Transistor Current | Vi — Vjt 2 70mV DC 300 mA
Capability Pulsed (**) 600
Vcsat On Status Saturation Vi =V 270mV 1 \"
Voltage lcp = 100mA
lcout =1.2A for L9305
ICOUT =1A for L9305C
loL Output Leakage Current | V" — Vi 270mV for L9305 250 pA
for L9305C 500 pA

*  The maximum allowed supply voltage without limiting resistors is limited by the built-in protection zener diodes see Vcz, Vzs Spec. velues.
** Ton<2.5ms ; repetition time =30 ms.

TEST AND APPLICATION CIRCUIT

LRz

THERMAL
PROTECTION

W’Jﬁ
zs
Yee

I Ruy

Yo

(O]

=13

SGS-THOMSON
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L9305-L9305C

APPLICATION INFORMATIONS (refer to application circuit)

D1 and D2 diodes are required only for reverse po-
larity protection.

If Vsis higher than Vzs a resistor Rsis necessary to
limit the zener current Izs. In order to determine Rs
value the following equations can be used :

Vsmax — Vb1 = Vzsmin

1 |
) RS < Izs Max

2) Vs min— Vb1 — Rs x Isonmax Vs min

where from Tamb = 25°C :

- Vs Max and Vs min are the maximum and mini-
mum values of power supply voltage

- Vb1 is the forward diode D1 voltage drop

- Vzsmin =20V

- lzsmax=30mA for d.c. mode and Izs max = 80mA
for pulsed mode (see Absolute maximum ratings)

MOUNTING INSTRUCTION

The L9305 and L9305C are assembled in the
Powerdip package, in which 8 pins (from 9 to 16)
are attached to the frame and remove the heat dissi-
pated by the chip.

Figure 2 and 3 show two different heatsinking possi-

Figure 2 : Example of Heatsink Using PC Board
Copper (I = 65 mm).

- lsommax = 30mA
- Vsmin=3.5V
If no Rs value can satisfy the system 1), 2) a more
powerful external zener Dz1 = 18V is required.
Then 1) becomes :
Vsmax — Vp1 — 18
Rs

where Ipbz Max is the maximum allowed Dz1 current.
Va voltage cannot be higher than 20V otherwise
output overvoltage protection may be activated.
Morever Va must be less than 16V (for L9305) or
12V (for L9305C) if short circuit protection is re-
quired.

Dzz = 22 to 24V is a mandatory for output 7 pro-
tection if Vs is higher than 26V.

< Ipz Max

bilities. In the first case, a PC board copper area is
used as a heatsink (I = 65mm), while, in the second
case, the device is soldered to an external heatsink.
In both examples, the thermal resistance junction-
ambient is 35°C/W.

Figure 3 : Example of an External Heatsink.

COPPER AREA 35u THICKNESS

L €S- 0100
l

A-003711

4/4
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L9307/9

DUAL HIGH CURRENT LOW SIDE DRIVER

= HIGH OUTPUT CURRENT

= INPUT COMPARATOR WITH WIDE RANGE
COMMON MODE OPERATION AND GROUND
COMPATIBLE INPUTS

= INPUT COMPARATOR HYSTERESIS

= SHORT CIRCUIT PROTECTION WITH SOA
PROTECTION OF OUTPUT

» INTERNAL THERMAL PROTECTION WITH
HYSTERESIS

= SINGLE SUPPLY VOLTAGE (3.5V to 28V)

DESCRIPTION

The L9307/9 is a monolithic integrated circuit with
differential input comparator and open collector out-
put able to sink high current specially to drive relays,
lamps, d.c. motors.

Particular care has been taken to protect the device

against destructive failures, i.c. short circuit of out-
puts to Vs, SOA protection, supply overvoltage.

PRELIMINARY DATA

MULTIWATT-11

ORDER CODES : L9307 (Multiwatt-11)
L9309 (SIP-10)

A built in thermal shut-down switches off the device
when the IC’s internal dissipation becomes too high
and the chip temperature exceeds security thre-
shold.

The input comparator hysteresis increases the in-
terface’s noise immunity allowing the correct use in
critical environments as automotive applications.

BLOCK DIAGRAM
zs
18
o
-
A REFERENCE A
CURR. UOLTAGE AND CURR.
THERMAL
LIMIT LIMIT
Q SHUTDOUWN g
MB88LY9367-861
Qctober1988 1/4
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1.9307/9

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Izs Current Into Supply DC Conditions 30 mA
Clamp Zener Diode Pulsed : Ton < 2.5ms ;d < 8% 80 mA
Vs Supply Voltage 28 \
lo Output Current Internally Limited °C
T,, Tstg | Junction and Storage Temperature Range - 55to 150 °C
Vo 1, 2 | Output Voltage - 0.3to028 \Y%
Ptot Power Dissipation at Tamb = 85°C for MULTIWATT-11 1.7 w
Piot Power Dissipation at Tamp = 85°C for SIP-10 1.3 w

(*) TON 2 5ms ; repetition time <30ms

(**) The maximum allowed supply voltage without limiting resistor is limited by the built-in protection zener diode : see Vzs spec. values
If Vs is higher than Vzs a resistor Rs is necessary to limit the zener current Izs

PIN CONNECTIONS (top view)

N.C.

GND

N.C.

yanm

DN

-
©

N WaHa WU OO N O W

%
I

&
&

OUTPUT 1

COMMON DRIVER OUTPUT
OUTPUT 2

SUPPLY VOLTAGE

NON INVERTING INPUT 2
INVERTING INPUT 2
INVERTING INPUT 1
NON INVERTING  INPUT 1

z%
|

neBLIIBZ-82

OUTPUT 1

COMMON DRIVER OUTPUT
OUTPUT 2

N.C.

SUUPLY VOLTAGE

GND

NON INVERTING  INPUT 2
INVERTING INPUT 2
INVERTING INPUT 1

NON INVERTING  INPUT 1

]
I

neeL9389-82

THERMAL DATA

MULTIWATT SIP-10

Rth j-amb | Thermal Resistance Junction-ambient Max 38 50 °C/W
th -case| Thermal Resistance Junction-case Max 3 10 °C/W
2/4
L_ SGS-THOMSON
Y/ wicroEECTRONIGS
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L9307/9

Figure 1 : Typical Applications.

V)
5
oO—
sy
R
s
u
ST
R I R R
0 ; o] [
[ 7 7'y
Vas
L
R 3 S
D
R
B
10
_< P
8
A REFERENCE A
curr. | | voLTacE AN | [Conm.
THERMAL
LINMIT LIMIT
SHUTDOUN
JG

L

188L.9387-683

Note : a) Rs required only to limit Izs whenever Vs exceeds Vzs voltage value.
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L9307/9

ELECTRICAL CHARACTERISTICS (V¢ = 14.4V ; Tymp = —40°C to 85°C; Rg = 100Q refer to block
diagram unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vin Hysteresis of the Input Vin =200mVep ; 20 80 mV
Comparator f = 1kHz
Ig Input Bias Current 0.2 1 pA
los Input Offset Current + 50 + 400 nA
CMR Input Common Mode Range | Vs =6 to 18V 0 Vst — 1.6 \
Isc Output Short Circuit Channel | V|~ = V" > 70mV
(typ SOA curve, see fig.2) Vout 1,2 =16V
Tamb = 25 to 85°C 0.8 A
Tamp =— 40 to 25°C 0.9 A
Vout 1,2 =6V 25 A
Ip Driver Transistor Curr. V™ = V,* > 70mV
Capability Vg =6 — 16V
DC Conditions 300 mA
Pulsed : Ton =2.5ms ;d < 8% 600 mA
o 1,2 Output Current for Each (see fig.2)
Channel Vour 1,2<2V; 1.5 A
Vi~ =V* >70mV
lg =100mA
Vesat On Status Saturation Voltage| V,™ = V,* > 70mV 1.2 \Y
lg = 100mA
lout 1,2 =1.2A
loL Output Leakage Curr. Vi* - V™ > 70mV 10 250 pA
Vs =18V
Vst Supply voltage (pin 7) 35 18 \"
I "stby" | Supply Current Vi* Vi~ >70mV 5 8 mA
I"ON" Supply Current Vit Vi~ > 70mV 18 mA
Vzs Voltage Clamp Supply Izs = 10mA 20 27 \
Protection
Figure 2 : SOA Protection.
G-6142
Isc
(A
3
Ton=100us
Tott=20ms  +—1—
1
17 \
. HEREAY
a3 \\
|
01
2 3 L 5 6789 20 30 4«0
1 0 Vo (V)
4/4
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DUAL LOW SIDE DRIVER

= DARLINGTON OUTPUT STAGE

» INPUT COMPARATOR WITH WIDE RANGE
COMMON MODE OPERATION AND GROUND
COMPATIBLE INPUTS

» INPUT COMPARATOR HYSTERESIS

= SHORT CIRCUIT PROTECTION OF OUTPUT
WITH SOA PROTECTION

= INTERNAL THERMAL PROTECTION WITH
HYSTERESIS

= SINGLE SUPPLY VOLTAGE FROM3.5VUPTO
28V

DESCRIPTION

The L9308 is a monolithic interface circuit with dif-
ferential input comparator and open collector output
able to sink current specifically to drive lamps, re-
lays, d.c. motors, electro valves etc.

Particular care has been taken to protect the device
against destructive failures - short circuit of outputs
to Vs, SOA protection, supply overvoltage.

BLOCK DIAGRAM

ADVANCE DATA

MINIDIP

ORDER CODE : L9308

A built in thermal shut-down switches off the device
when the IC’s internal dissipation becomes too high
and the chip temperature exceeds the security thre-
shold.

The input comparator hysteresis increases the in-

terface’s noise immunity allowing the correct use in
critical environments as automotive applications.

1.
L1 L2

6f— I
zs
1
V) 5
7 S zs :
IN1 CouT1
A
THERMAL CURRENT
SHUTDOWN LIMITED
WITH HYST.
3
cour2
IN2 i
CURRENT
LIMITED
Ta
1 n88L9348-81

May 1989
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This is advanced information on a new product now in development

or undergoing evaluation. Details are subject to change without notice.
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L9308

PIN CONNECTION (Top view)

ivz2d1 Y s v 1
+IN 2 2 70 +IN 1
ouT 2 (3 6 [0 Vst
GND [] 4 5 [0 ouT 1

HB8L9368-85

1) -IN2 Inverting input2

2) +IN2 Non-inverting input2
3) OUT2 Output2

4) GND Ground

5) OUT1 Outputi

6) Vst Supply

7) +IN1  Non-inverting input1
8) -IN1 Inverting input1

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Isz Current Into Supply Tamp = 25°C, DC 30 mA
Clamp Zener Diode Pulsed (*) 80 mA
Vs Supply Voltage 28 V(**)
lo Output Current Internally Limited
T}, Tstg | Junction and Storage Temperature - 5510 + 150 °C
Ptot Power Dissipation at Tamp = 85°C 650 mW
(") TON <2.5ms ; repetition time > 30ms.
(**) The maximum allowed supply voltage without limiting resistor is limited by the built-in protection zener diode : see Vzs spec.
values. If Vs is higher than Vzs a resistor Rs is necessary to limit the zener current Izs
THERMAL DATA
| Rih j-amb | Thermal Resistance Junction-ambient Max 100 °C/W I
2/5
Lyy SGS-THOMSON
Y/ wicRoEECTRONICS
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L9308

ELECTRICAL CHARACTERISTICS (Vg = 14.4V ; —40°C < Tymp, < 85°C; Rg = 100Q unless
otherwise noted)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
ViH Hysteresis of the Input Vin =200mVpp ; 20 80 mV
Comparater f = 1kHz
lg Input Bias Current Vi*=V =0 0.2 1.0 HA
los Input Offset Current Vi*=V =0 + 50 + 400 nA
CMR Input Common Mode Range | Vs =6 — 18V 0 Vgt — 1.6 Vv
Tamp = 25°C
Isc Output Short Circuit Current | Viy = Vin > 70mV
for Each Channel Vg =16V
(see fig. ?) Tamp = 25°C to 85°C 0.5 A
Tamb =— 40°C to 25°C 0.6 A
Vout 1,2 =6V 1.2 A
Vesat On Status Saturation Voltage| Tamb =— 40°C to 25°C 15 A%
V- =V*>70mV
lout 1,2 =300mA 1.0 1.4 Vv
Tamb =25°C to 85°C
loL Output Leakage Current V™=V >70mV
Vg =18V 10 300 pA
Vg =5V 20 HA
Vst Supply voltage (pin 6) 3.5 18 Vv
| -stby- | Supply Current Vi* = V" >70mV 5 8 mA
l-on- Supply Current Vi~ =V/* >70mV 18 mA
Vzs Voltage Clamp Supply Izs = 10mA 20 27 \
Protection
lomin Minimum Output Current
with the Outputs connected | Vcsat = 1.5V 400 mA
Together
tr Rise Time (see fig. 2) lout = 50mA 2 us
ts Fall Time Tamb =25°C 2
tdon Delay Time On lout =50mA 10 us
tdotf Delay Time Off Tamb = 25°C 10
L7 SGS-THOMSON 35
Y/ rcRoELECTRONICS
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L9308

Figure 1 : Switching Time Test Circuit. Figure 2 : Switching Time Waveforms for Resis-
tive Loads.

IN

t t
nesL9365-4 9 OFF d on
ME8L 9368 -83
Figure 3 : Typical Application and Test Circuit.
+UsO >t
R
S U L L
ST R1 R2
CsIe.qu
6 I R R
zs L1 [J L2
Iy u 5
7 zs o
C1 oA Ucq
68nF T
THERMAL CURRENT
SHUTDOUWN LIMITED
WITH HYST. Rsens
3
-0
€2 == U
c2
68nF T
U —
1AC
VA Q CURRENT
_— LIMITED
U
IDCl = Rsens
T
L 188L 9368 -62

Notes :  a) Rsrequred onyto 1t Izs whenever Vs exceeds Vzs voltage value
b) C1, Cz cut high frequency gain during current limiting.
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L9308

Figure 4 : Typical SOA Characteristic.
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L9324

WINDOW LIFT CONTROLLER

» FOUR POWER OUTPUTS - UP TO 200 mA
EACH ONE - FOR RELAIS DRIVING PRO-
VIDED WITH INTERNAL RECIRCULATION

= TWO PROGRAMMING INPUTS FOR
WINDOWS OPERATING MODE SELECTION

= ONLY TWO WIRES CONNECTING EACH
KEYBOARD TO THE DEVICE

= WINDOW STATUS DETECTION BASED ON
THE MOTOR CURRENT RIPPLE

= IGNITION KEY AND DOOR STATUS SENSING

» CLOCK FREQUENCY DEFINED BY AN
EXTERNAL CAPACITOR

= ESD PROTECTION

DESCRIPTION

The L9324 is a monolithic low side driver - realized
with ST Multipower-BCD mixed technology - spe-
cially suited as window lift in automotive environ-
ment. The device drives four window motor control
relais and it allows two possible window operating

PIN CONNECTION (top view)

ADVANCE DATA

modes : the automatic (one touch) and the normal
mode.

The window status (steady state, travel end) is
checked by means of the ripple absence on the
motor current.

The application circuit is able to withstand the load
dump upto 80 V.

The device is assembled in 20 Lead Plastic DIP.

20 Lead Plastic Dip

ORDER CODE : L9324

IGNITION KEY INPUT

-

PROGRAMNING INPUT P1

w N

PROGRAMNING INPUT P2

DDOR INPUT

I

SUPPLY UDLTAGE
KEYBOARD SUPPLY OUTPUT
AUXILIARY DUTPUT

SIGNAL GROUND

w o N o W

KEYBOARD INPUT INTERFACE

O A[M[AMnn

KEYBOARD INPUT INTERFACE

28| ] SUPPLY UOLTAGE SENSE
19| ] CLOCK OSCILLATOR

18[] RELAY DRIVER OUTPUT

17[] RELAY DRIVER OUTPUT

16| ] POUER GROUND

15[ ] RELAY DRIVER OUTPUT

14[] RELAY DRIVER OUTPUT

13[] RIPPLE INPUT

12|7] RIPPLE COMPARATORS GROUND
11[] RIPPLE INPUT

M8BL3324-82

October 1988
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This is advanced information on a new product now in development or undergoing evaluation Details are subject to change without notice
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L9324

BLOCK DIAGRAM

S
28
17
6 REFERENCE CHARGE LEFT RELAIS
POUER-ON 18
RESET PUMP e DRIVER
1
a | ¥ -
INPUT
2 ¢+ 11
INTERFACE RIPPLE
3 13
¥ CONTROL DETECTOR |—
12
9 L—» KEYBOARD
INTERFACE
10
¥ 14
19 CLOCK RIGHT RELAIS
15
OSCILLATOR ALIM DRIVER
B i QUTPUT T 16
7
b
18819324 -61
ABSOLUTE MAXIMUM RATINGS
Symbol Value Unit
Vs D.C. Supply Voltage 25 \
D.C. Reverse Supply Voltage -07 Vv
l14, 15, Max. Relais Driver Output Currents 1 A
17,18 (in dump condition : Vpymp =80V 5ms < tse < 10ms)
7+ Fall Time Constant = 100ms Rsource 2 0.5Q
Ty, Tstg | Junction and Storage Temperature Range - 55 to 150 °C
THERMAL DATA
| Rth-amb | Thermal Resistance Junction-ambient 80 —I °C/W—|
217

126
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L9324

ELECTRICAL CHARACTERISTICS (Vgarr = 14V, —40°C < T, < 85°C, unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vs Operating Supply Voltage 8 16 \Y
lgs Quiescent Current 1 2 mA

(OFF condition)
lgson Quiescent Current 30 mA
(ON condition)
Vovth (pin 20) Overvoltage Protection 17 22 27 \
Threshold (power output stage)
Via 15, Relais Driver Output Saturation | 14, 15, 17, 18 = 200mA 0.7 1 Vv
17.18 Voltage
Vez Internal Voltage Clamp at the 26 \Y
Outputs (pin 14, 15, 17, 18)
Vit 13 Ripple Detection 20 40 mV
' Threshold
laux? Auxihary Output Source Current 20 mA
Vg Keyboard Reference Voltage 0 < lg < 100mA 55 6.5 75 Vv
lg Keyboard Reference Output 100 120 mA
Current
Keyboard Input Comparator
Threshold for
Pin 9 and Pin 10 S, Ve = 6.5V 4.65 4.90 5.15 \Y
S, Vg = 6.5V 2.42 2.55 2.68 Vv
Ss Vg = 6.5V 1.18 1.25 1.32 Y%
S4 Vg = 6.5V 0.33 0.35 0.37 \
Rg, Rio | Comparator Input Resistances 50 KQ
Vatn, Vatn | Programming Input Threshold 1.5 Vv
Voltage
Vith Ignition KeyThreshold Voltage 1.5 Vv
Vath Door Input Threshold Voltage 0.5 Y,
T Clock Period Cext =2.2nF 1 15 2 ms
tig1 Keyboard Filter Delay Time 16T 32T ms
tig2 Door and Key Filter Delay Time 32T 64T ms
tgabs Delay Time between the Ripple 30T 36T ms
Absence and the Motor Stop
tida Ripple Filter Delay Time at 32T 48T ms
Motor Start-up
tstup Start-up Delay Time 150T 182T ms
Ly7 SGS-THOMSON 4
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L9324

FUNCTIONAL DESCRIPTION

PIN FUNCTIONS

1 - Ignition key input. This pin must be connected,
through a resistor, to the ignition key ; in this way, at
ignition key turn on (high level at pin 1), the full oper-
ating mode of the device is enabled. The a.m. resis-
tor, together an internal zener, provides to protect

this input in load dump condition ; recommended
value for this resistor is 47 K.

2 and 3 - Programming inputs P1 and P2. These
two pins allow to programme the device operation
mode, according to the following truthtable :

P1 | P2

Operating Mode

0 X

no effect when P1 is low.

The device is programmed to work in a rear module. The automatic mode is disabled for both the
windows. The high to low transition of a signal applied to pin 4 changes, in this operating mode, the
status of the auxiliary output ; the device is enabled only at ignition key turn-on. The input P2 has

The device is programmed to work in a front module. The automatic mode is enabled for both the
windows if the ign. key is on ; if the key is in off condition, the device works in traditional mode if
one of the front doors is open, or it is disabled if both the front doors are closed.

1 0

In this case too the device is programmed to work in a front module. The operating mode is as for
the last case but the automatic mode, when enabled, is possible only for the left window.

Note : a logic level 0 in the above table means the pin connected to ground ; a logic level 1 means the pin open ; X = don't care.

4 - Door input. This input senses the doors status
(open or close) when the device is programmed to
work in a front module. This pin must be connected,
via an external resistor, to the door switch normally
present on all the cars for the inside lamp. A low vol-
tage level on this input means that the door is open
(inside lamp on), an high voltage level means that
the door is closed (inside lamp off). In the rear mo-
dule this pin is connected to a push button which
allows to enable and disable the module. The exter-
nal resistor, together an internal zener, provides to
protect the input against overvoltages ; recom-
mended value forthe external resistor is 4.7 Kohms.

5 - Supply voltage. This pin must be connected to
the battery through a voltage limiter not to damage
the device in load dump conditions (see the appli-
cation circuit).

6 - Keyboard supply output. The voltage on this
pin is about 4 V and the output current capability is
100 mA. An internal divider connected to this same
voltage source generates the 4 thresholds for the
keyboards interface input. This pin is connected to
the two keyboards through two resistors (recom-
mended value 220 ohms).

7 - Auxiliary output. This output, by an external
transistor, drives the relay necessary to enable the
rear keyboard when the device works in a rear mo-
dule. The output current capability of this output is
20 mA.

8 - Signal ground.

9 and 10 - Keyboards input interfaces. This two
pins are respectively connected to the left and to the
right keyboard ; pushing one of the 4 pushbuttons
of each keyboard a voltage is established on this

417
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pins. The device "understands”, by this voltage
level, which pushbutton has been pressed and ex-
ecute the command. This concept allows to have
many functions with a limited number of wires be-
tween the module and the keyboards. The voltage
levels of the keyboards are then function of the
pressed pushbutton as follow :

- traditional up......coveverireieinneninnnns 3/4 * Vpins

- automatic up..... “

- traditional down.... .

- automatic down..........ccceeveereennne 0
The recommended values of the keyboards resistor
necessary to have the a.m. values are respectively
470, 150 and 68 ohms (see schematic diagram).
11 and 13 - Ripple inputs. These inputs sense re-
spectively the ripple of the right and the left motor
through 2 decoupling capacitors connected to the
sense resistors.
12 - Ripple comparators ground. This pin must be
connected directly to the sense resistor ground, so
to avoid bad operations of the ripple comparators.
14, 15, 17 and 18 - Relay driver outputs. These
outputs control the relais to drive the window motors
in the correct way. The 4 power devices are also
switched on during the relais current recirculation
and in overvoltage condition to protect themselves.
In this way the device can withstand overvoltages
up to 80 V (t = 300 msec), because the current flow-
ing in the output power devices is limited by the re-
lais resistance.

16 - Power ground. This pin is internally connected
to the common power ground of the relay driver out-
puts.

19 - Clock oscillator. A capacitor connected bet-

MICROELECTRONICS
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ween this pin and ground set the clock frequency
necessary for the correct operation of the internal
logic. Recommended value for this capacitor is
2.2 nF.

20 - Supply voltage sense. This pin, connected by
an external resistor to the battery supply voltage,
allows the device to sense overvoltages ; in this con-
dition, as said above, all the relay drivers are
switched on to protect themselves.

APPLICATION INFORMATION

The L9324 can perform two possible window ope-
rating modes : the normal and the automatic mode.
In the normal operating mode the window goes up
or down until the keyboard push-button is pushed
and the window is not stopped by obstacles. In the

Figure 1 : Operating Modes.

automatic mode, even after releasing the keyboard
push-button, the window continues its movement
that is interrupted if another push-button is pushed
or by an obstacle. The window status (steady state,
travel end) is detected by the absence of the ripple
on the motor current. The delay time between the
ripple absence and the motor switch off is about 50
ms. During the starting phase the motor is driven up
to 250 ms even if the ripple is not present.

The complete window lift system using L9324 is
based on two modules, one for the front windows
and the other for the rear ones.

The possible operating modes, set by the pro-
gramming inputs P1 and Pz, are shown in the follow-
ing diagram.

P1-P2-1
PROGRAMMED FUNCTION:
FRONT MODULE

LEFT & RIGHT UINDOU:
AUTONATIC & NORMAL
MODE

(DISABLED SYSTEM)

STANDBY CONDITION LEFT & RIGHT UINDOU:
ONLY NORMAL MODE

P1-1 & P2.8

PROGRAMMED FUNCTION:
FRONT MODULE

RIGHT @ LEFT

ONLY NORMAL MODE

AUTOMATIC &
NORMAL MODE

DOOR

CLOSE OPEN

(DISABLED SYSTEHM)

STANDBY CONDITION LEFT & RIGHT WINDOU:
ONLY NORMAL MODE

118819324 -83

L3 SGs:THOMSON 57
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L9324

Figure 2 : Operating Modes.

P1-8 & P2-X

REAR MODULE

PROGRAMMED FUNCTION:

OFF

ON

STANDBY CONDITION
(DISABLED SYSTEM)

LEFT & RIGHT WINDOU:
ONLY NORMAL MODE

18819324 -84

Figure 3 : Application Circuit.

LEFT KEYBOARD

RIGHT KEYBOARD

1n89L9324-87A

47K
160 (])mem 160 C|> LEFT
E — M r
IGN.KEY 4ok
~. iy 1 3 2 28 lqu._ 1UF-L<
DOOR SWITCH 17
e 4 18
4.7K 15
> pV 5 14
BATTERY = g L3324 | 108nF
4780 B 2780 13 ||
540 I 9 188nF
t 1
16 1 Hh
| 2780
? 12 |—
AUX RELﬁIS 8 16 19
=T
- - == m - === r~ 2.2nF
| 1 | NUsgﬂL | 1 1 I 1] 1] i} ]
' Nisea ! ' N1soa ! il I | Ml rm
] 1
AL Uns I ! . L —
! , AUTO UP ! =
| 68Q ! | 8Q |
| — I NORMAL | |
| °© | DOUN | & I 33mQ 33mQ
| 33Q ! | 30 !
I — I auTo I =
[ el ST _! DOWN I T
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L9324

Figure 4 : Complete Window Lift System.

—— ]
BATTERY IGNITION
KEY
KEY
DOOR SWITCH -l:_] tUs | INPUT DOOR SWITCH
g PINA FRONT \T
LEFT RIGHT
KEYBOARD KEYBOARD
INPUT INPUT
FRONT FRONT
WINDOW RIGHT
KEYB. WINDOU
Th e f— KEYB.
-
REAR
WINDOU
KEYB.
A s
PUSHBUTTON TO KEY
ENABLE REAR PIN4 INPUT +Us
KEYBOARDS
REAR MODULE
REAR LEFT AUX . RELAY RIGHT REAR
LEFT KEVYB. KEYB. RIGHT
WINDOU INPUT o INPUT WINDOU
KEYB. b KEYB.
E AUX [
NBBL9324-86R
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L9350

HIGH SIDE DRIVER

= LOW SATURATION VOLTAGE

= TTL COMPATIBLE INPUT

= WIDE SUPPLY VOLTAGE

» NO EXTERNAL COMPONENTS

= INTERNAL RECIRCULATION PATH FOR
FAST DECAY OF INDUCTIVE LOAD CUR-
RENT

= SHORT CIRCUIT PROTECTION

= FAILSAFE OPERATION : OUTPUT IS OFF IF
THE LOGIC INPUT IS LEFT OPEN

DESCRIPTION

The L9350 is a monolithic integrated circuit desi-
gned to drive grounded resistive, inductive or mixed
loads from the power supply positive side. Very low
standby current (100/A typ.) and internally imple-
mented protections against load dump and reverse
voltages make the device very useful in automotive
applications. No external components are required
because the output recirculation clamping zener is
included in the chip. This zener can withstand a re-
circulation peak current of 550mA on a 80mH/25
load.

The device is self-protected against overtempera-
ture, overvoltage and overcurrent conditions. The

BLOCK DIAGRAM

ADVANCE DATA

Pentawatt
ORDER CODE: L9350

L9350 operates over the full battery voltage range,
from 4.5V (cold cranking) up to 24V (jump starting).
The L9350 withstands revers battery conditions
(- 13V) and supply voltage transients up to 100V li-
miting the maximum output transistor Vec to 70V by
an internal zener. ON and OFF delay times of 25/s
max in any output status, including recirculating si-
tuation, allow PWM use of L9350.

SUPPLY
1
" ]
| 4 |
BLOCKS | | DuMP CURRENT | Rg
Al
rereN e [TPROTECTION LIMIT
SUBSTRATEQ3 ‘ It
DRIVING AND 2],
THERMAL ANTISATURATION
PROTECTION CIRCUIT
) 2
A
INPUT TS—JCOMPARATOR -
4
O)—
IGND
$-9253/1
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PIN CONNECTIONS (top view)

> INPUT
[ " GND

[ > SUBSTRATE
> outpuTt
> SuPPLY VOLT.

- N W s

5-9254

Note : Pin 3 must be left open or connected to ground.

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs D.C. Supply Voltage 24 \
D.C. Reverse Supply Voltage -13 \Y
Load Dump : 5ms < tyse < 10ms 60 Vv
7¢ Fall Time Constant = 100ms, Rsource = 0.5Q
Low Energy Spikes : Rsource 2 10Q, trse = 14, +100 \'
tf = 2ms, fr Repetition Frequency = 0.2Hz
\ Input Voltage -03t07 \
lo Output Current Internally Limited
Piot Total Power Dissipation at Tcase = 90°C 171 w
Ty Tstg | Junction and Storage Temperature —55to 150 °C
THERMAL DATA
Rinj-amb | Thermal Resistance Junction-ambient Max 80 °C/W
Rinj-case| Thermal Resistance Junction-case Max 3.5 °C/W
24 (37 SGS-THOMSON
Y/ nichorEeTRONCS
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ELECTRICAL CHARACTERISTICS
(Vs = 14.4V, — 40°C < Tj < + 125°C unless otherwise specified).

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vs Operating Supply Voltage 4.5 24 \Y
\Y Input Voltage High 2.0

= P 9e 7 45<Vg <24 v
Vi Input Voltage Low 1 0.8
I Input Current 0.8<V, <55V 80 300 pA
lpL Output Leakage Current Vo =0V Vg =24V 1 mA
V< 0.8V
Vsat Output Saturation Voltage lo = 1256mA Vg = 4.5V 0.3 0.7 \Y
lo = 225mA Vs = 14.4V 0.5 0.8 \
lo = 550mA Vg = 14.4V 0.7 1.1 v
Isc Output Short Circuit Current 0.6 15 A
la Quiescent Current V)>2Vv 50 100 mA
V| < 0.8V Stand-by Condition 100 200 HA
Vzo Negative Output Zener Voltage RL =25Q L=80mH -36 -30 —-24 \Y
on V, Transition from "1" to "0"
Ton | Turn ON Delay Resistive Load R, = 25Q, 20 ps
Toft Turn OFF Delay T, = 25°C (fig.2) 25 us
Tdc Turn On Delay While Output is RL =25Q L = 80mH 20 us
Clamped Any Time During Internal
Clamping (fig.3)
Figure 1 : Typical Automotive Application Circuit.
V+ (5-24V)
—]h 0. 1uF v+ (5-24V)
(9350 _"" 0. 4uF
LOGIC INPUT 1 RELAY
et ' L9350
0"<0.8V | | 3 VALVE coIL, JU L e
OR OPEN 0.55 " PWM MODULATED UNIDIRECTIONAL
wogom SOLENOID
1722V SIGNAL, F=2KHz DC MOTOR
L<B80mH -
RL>250hm 59252
——
L7 SGS-THOMSON s
Y/ NicROEIECTRONICS
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Figure 2 : Resistive Load.

$-9250

Figure 3 : Inductive Load.

5V
v J—\_/
ov

Vs “Vsat

Vo / \ / \
ov
Vclarr\p\\/

V

S-9251/1
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L9355

6A SWITCHMODE HIGH SIDE DRIVER

» HIGH SIDE ACTUATION FOR GROUNDED
LOADS

= PWM LOAD CURRENT REGULATION FOR
LOW POWER DISSIPATION

s TWO LEVEL CURRENT CONTROL FOR FAST
LOAD CURRENT RISE

= SUPPLY COMPENSATED PEAK CURRENT
DURATION

» INTERNAL RECIRCULATION ZENER FOR
FAST LOAD CURRENT DECAY

= INTERNAL CURRENT SENSE CIRCUIT

» DUMP, SHORT CIRCUIT AND THERMAL PRO-
TECTION

= DIAGNOSTIC OUTPUT

DESCRIPTION

The L9355 is a monolithic power integrated circuit
designed to drive inductive grounded loads in the
automotive environment. All control, power, protec-
tion and diagnostic circuits are provided on chip.

BLOCK DIAGRAM

ADVANCE DATA

Pentawatt

ORDER CODE : L9355

CONTROL

INPUT

nesL23ss-01a

y
—_—
g &
. 5 £ < &
£.8,8 ICHARGE s
suc
DIAGNOSTICS PERK/HOLD
>  SUITCHNMODE MOD.CTR.
+ SHORT CIRCUIT REGULATION
DIAGNOSTIC % OPEN LDAD IRECIR
ouTPUT * OUERUDLT
*t THERMAL PERAK
DURATION i
OUERLOAD TIMER
I i /I\ sw |
Us
CONTROL vour ouTRUT
7y ¥
:Z LOAD
— suD
I —
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L9355

PIN CONNECTION (top view)

—
sI—————> SUPPLY INPUT
A______> QuTtPUuT
TAB I > GROUND
2" CONTROL INPUT
11— > DIAG OUT
1

ngeL3355-82A

Note : Tab is connected to GND.

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Supply Voltage (D.C.) -03 + 26 \
Transient Voltage (load dump : 5ms < tyse < 10ms + 60 \
1¢ Fall Time Constant < 100ms, Rgource = 0.5Q)
lo Output Current Internally Limited
Vv, Input Voltage - 0.3 +7 Vv
I, Input Current - 20 +20 mA
l4 Diag. Output Current -20 + 20 mA
Vi Diag. Output Voltage -03 +7 \
T,, Tstg | Junction and Storage Temperature Range - 55 + 150 °C
THERMAL DATA
| R7jc | Thermal Resistance Junction to Case Max 3 °C/W |
2/5
r SGS-THOMSON
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ELECTRICAL CHARACTERISTICS
(refer to application circuit and waveform diagram @ Vs = 14.4V and — 40°C < Tj < + 125°C unless
otherwise specified).

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vsop Operating Supply Voltage 10 24 \
Vshd Overvoltage Shutdown Treshold 26 32 \%

lg Quiescent Current Vin > Vin 30 mA
Vin <Vih, 1o =0 5 mA
lHmin Minimum Holding Current 1.9 2.1 A
lumax | Maximum Holding Current 1.4*I4min 1.6"lHmin A
lpmin Minimum Peak Current 1.9" Hmin 2.1*l4min A
lpmax | Maximum Peak Current 2.9"l4min 3.1 lumn| A
tp Peak Current Duration see fig.3 15V < Vs < 24V 9.5 125 ms
Vs =10V 14.5 19.5 ms
fsh Short Circuit Prot. Intervention 10 kHz
Frequency
lod Open Load Current Detection Vin 2 Vi 40 YolHmin
Vsat Output Saturation Voltage Vs —Vo @ I, =5A 2 \
Vosd Output Slow Delay Turn-off Vo @ |, =5A ; Slow -3 \%
Voltage Recirculation Mode
Void Output Fast Decay Turn-off Vs <24V -28 -22 Vv
Voltage
lik Output Leakage Current Vg < 24V 5 mA
Vin Input Voltage HIGH 24 \)
ViL Input Voltage LOW 8 \
Viny Input Hysteresis 9 \Y
I, Input Current Input High or Low -10 + 10 HA
Visat | Diagnostic Output LOW Voltage Iy < 1.2mA 4 \"
141 giagnostic Output HIGH Leakage | V{ < 5.5V 10 pA
urr.

FUNCTIONAL DESCRIPTION

This integrated solenoid driver provides in PWM two
driving output current levels, the peak and the hold-
ing current : the internal peak/hold switch mode
regulation (see block diagram) sets Ipmax Ipmin and
IHmax’ IHmin values.

The device is enabled by the control input voltage
(see fig. 2). If this TTL compatible input is High, the
SWC circuit is turned on, the output current in-
creases and the peak duration timer is activated.
When the output current reaches lpmax value, SWC
is turned off and the internal slow recirculation cir-
cuit SWR is switched on causing the current de-
crease to Ipmin : the output recirculation voltage is
max. 3V below the ground voltage.

"_I SGS-THOMSON

When the recirculating current has decayed to lpmin’
SWC turns on again until the charging current
reaches the maximum value and the process is re-
peated for a tp time set by the peak duration timer.
tpvs. Vs variation is shown in fig. 3. Exceeded tp dur-
ation, the peak current decays to Iumin value and the
switchmode operation between Iimin and IHmax, in-
ternally regulated, is repeated until the control input
levelis High. If the control input goes Low, SWC and
SWR are turned off while the fast recirculation cir-
cuit SWD is activated : in this way the inductive load
stored energy is quickly discharged and the output
fast decay voltage is max. 28V below ground volt-
age.

3/5
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The L9355 features thermal, overvoltage and out- 4) Ground short circuit to output : both hard

put short circuit protection. The diagnostic feedback (Rshort = 0Q2) and soft (Rshort = 15 to 35Q) short
is able to send to an external processor the follow- circuit.

ing fault information : 5) Battery short circuit to output : both hard

1) Thermal overload (Bann = 0Q) and soft (Rshort = 15 to 35Q) short
2) Overvoltage condition circuit.

3) Open load condition
Figure 1 : Test and Application Circuit.

+Us

CONTROL INPUT
uP

DIAGNOSTIC
FEEDBACK
TO uP

nE8BLY355-858

Figure 2 : Output Waveform.

CONTROL 5y

INPUT

Bu
(ON/OFF)

OUTPUT
UDLTAGE
Ip MAX - — : -25U
OUTPUT Ip MIN IH Hax !
CURRENT ! =9 !

IH MIN |
tp

! DUTPUT WAUEFDRM i
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Figure 3 : Peak Duration Time vs. Supply Voltage.
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L9801

HIGH SIDE DRIVER

= 25A PEAK OUTPUT CURRENT

= Ron = 100mQ

» DIAGNOSTIC AND PROTECTION
FUNCTIONS

= INRUSH CURRENT LIMITER

= 1P COMPATIBLE

= GROUNDED CASE

DESCRIPTION

The L9801 High Side Driver realized with ST Multi-
power - BCD mixed technology, drives resistive or
inductive loads with one side connected to ground.

The input control is TTL compatible and a diagnos-
tic output provides an indication of load (open and
short) and device status (thermal and overvoltage
shutdown). On chip thermal protection and short cir-
cuit protection are provided.

Inrush current limiting makes the L9801 particularly
suited for driving lamps. ’

The device is assembled in the Pentawatt package
with the tab connected to the ground terminal.

BLOCK DIAGRAM

ADVANCE DATA

PENTAWATT

ORDER CODE: L9801A

UOLTAGE
REGULATOR

VOLTAGE

THERAAL
SHUT DOUN
CURRENT

5

)

‘I -H’-|

DIAGNOSTIC | D

our OELAY
'
'
'
]

nesLs801-05

February 1989
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L9801

PIN CONNECTION (top view)

s> our
4[——————— DIAGNOSTIC
FEEDBACK
k] — TV
22— INPUT
||| E— 2
S-9896

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value
Vs Max Forward Voltage 50 Vdc
Positive Transient Peak Voltage (dump : 1 fall time
constant = 100 ms, 5 ms < tyge < 10 ms, Rsource = 0.5 Q)
— Resistive Load 60V
— Inductive Load 50 V (%)
Reverse Input Voltage — 0.3 Vdc

" Input Voltage Pin 2 (to GND)
V4 Pin 4 Voltage (to GND)
Vs Pin 5 Voltage (to GND)

—03V/+Vs (Vs <20V)
—-03V/+Vs (Ve <20V)
-3V/+Vs(Vs<20V)

Iy Pin 1 Current

Internally Limited

lo Pin 2 Current (forced) 0.5 mA
l4 Pin 4 Current (sink) 10 mA
Is Pin 5 Current Internally Limited

Prot | Power Dissipation
T4, Tsta| Junction and Storage Temperature Range

Internally Limited
—55°C to + 150 °C

*

due to the negative voltage at the output during the switching off.

THERMAL DATA

|Rm J-case| Thermal Resistance Junction-case Max 1.5 °C/W J
217
‘_ SGS-THOMSON
Y/ wicROEECTRONICS
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PIN FUNCTIONS

1. POWER SUPPLY

Supply voltage input. When the supply reaches the
maximum operating voltage (16 V) the device is
turned off, protecting itself and the load.

2. INPUT

TTL compatible input. High level on this pin means
output current ON. The low level voltage switches
off the charge pump, the power stage and the diag-
nostic output reducing to the minimum value the
quiescent current.

3. GROUND
This pin must be connected to ground.

4. DIAGNOSTIC FEEDBACK.

The diagnostic circuitis active ininput high level con-
dition. This output detects with 25 msec delay the
following faults :
- Overvoltage condition.
- Thermal shutdown.
- Short circuit. The power stage currentis inter-
nally limited at 25 A.
- Open load. The open load condition is de-
tected with load current < 1.1 A.

The diagnostic output is active low. The diagnostic
delay time allows to avoid spurious diagnosys (i.e :
turn ON overcurrent, overvoltage spikes etc.).

5. POWER OUTPUT.

The device is provided with short circuit protection.

ELECTRICAL CHARACTERISTICS : (V; =14.4V;-40 <C < T, <125 <C unless otherwise specified)

<7

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vop Operat. Voltage 9 16 \
Ron On Resistance Input>2V ;T =25°C 0.1 Q

Input > 2 V ; Full T Range 0.2 Q
lsc Short Circuit Curr. 25 A
IpL Over Current Detection Level 20 A
lopD Open Load Detection Level Device ON 11 A
Veiamp Output Under Voltage Clamping | ligad < 6 A inductive -9 -4 \%
lott Off State Supply Current T,<35°C 100 pA
T, =85°C 300 pA
lon On State Supply Current 4 mA
ViL Input Low Level 0.8 \
Vi Input High Level 20 \
l Input Current 0<V, <5V 100 HA
ILeakD Diagnostic Output Leakage Vee =5V, 10 pA
Current Diagnostic Output High
VsaTtD Diagnostic Output Saturat. Volt. | lgink < 3.5 MA 0.4 \
tpd Diagnostic Delay Time t; =25 °C 25 ms
taon Output ON Delay Time t, =25 °C 4 us
tr Output ON Rise Time t, =25°C 50 us
tdoFF Output OFF Delay Time t, =25 °C 6.5 us
t Output OFF Fall Time t, =25 °C 25 us
SGS-THOMSON 37
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L9801

FUNCTIONAL DESCRIPTION

The L9801 is a high side drive monolithic switch,
driven by TTL, CMOS input logic, able to supply re-
sistive or inductive loads up to 6 A DC allowing a
current peak of 25 A with a Rps (on) = 0.1 Q. The
electronic switch, in addition to its main function,
protects itself, the power network and the load
against load dump (up to 60V) and overload and it
detects short circuit, open load and overtempera-
ture conditions. All these functions (logic control and
power actuation) are possible on a single chip
thanks to the new mixed ST Multipower BCD tech-
nology that allows to integrate isolated DMOS
power transistors in combination with Bipolar and
CMOS signal structures on the same chip.

The high side drive connection (series switch be-
tween the load and the positive power source) is
particularly suited in automotive environment where
the electrochemical corrosion withstanding has pri-
mary importance. For this connection the best sol-
ution is a Power MOS N-channel which requires for
driving only a capacitive charge pump completely
integrated on the switch chip.

The L9801 is based on a power DMOS series ele-
ment, a driving circuit with a charge pump, an input
logic interface and on some protection and fault de-
tection circuits.

The power DMOS transistor has a Rps (on) =
0.1 Q (typ. value @ Ty = 25 °C, Vas = 10 V). The
low value of Rps (on) is important both to increase
the power transferred to the load and to minimize
the power dissipated in the device.

The charge pump is a capacitive voltage doubler
starting from power supply (car battery), driven by a
500 kHz oscillator.

The input interface is based on a circuitry solution
able to guarantee the stability over temperature of
the TTL logic levels and very low quiescent current
in OFF condition.

a7 L7 SGS-THOMSON

When the supply reaches the maximum operating
voltage (16 V) the device is turned OFF, protecting
itself and the load ; moreover local zener clamps are
provided in some critical points to avoid that Vas of
any MOS transistor could reach dangerous values
even during 60 V load dump transient.

The inrush current limiting is a significant feature of
the L9801. This function allows to protect the power
supply network and may extend the life of the loads.
For example, in the case of the lamps, the tungsten
wire resistance value in cold condition is about one
tenth of the nominal steady state and then the in-
rush current during the turn on is statistically one of
the main causes of lamps failures. If the high cur-
rent condition persists (e.g. load short circuit) and
the junction temperature rises above 150 °C, the
thermal protection circuit turns off the device pre-
venting any damage. The current limiting and the
thermal shutdown are sufficient to protect the device
against any overload because the power DMOS
has not the second breakdown.

When the L9801 is driven and one of the protections
(overtemperature, overvoltage, overload) is pres-
ent, afault detection open drain output turns on. This
output is active also when lioad is lower than 1.1 A
detecting the open load (disconnected or burned
out). The diagnostic output detects fault conditions
with 25 ms delay in order to avoid spurious diagno-
sys (i.e. : turn on overcurrent, overvoltage spikes
etc.). In OFF conditions the fault detection circuits
are not active to allow a minimum quiescent current.

The device can drive unipolar DC motors and sole-
noids as well because it can recirculate an inductive
current when the output voltage goes lower than
Veiamp Value (typically - 6.5 V in respect to ground).
The possibility to have a start up current is useful
also for DC motors allowing the maximum starting
torque.

MICROELECTRONICS
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L9801

TYPICAL APPLICATIONS OF THE L9801

The L9801 integrated high side driver can be used
to replace an electromechanical relay. In the follow-
ing typical application two different driving configu-
rations are shown : resistive load (i.e. lamps) and

inductive load (i.e. solenoids, motors). In this last
case no external components are required for the
coil current recirculation, because the device pro-
vides this function internally.

+5Y BATTERY
DIAGNOSTIC 1
FEEDBACK 4
L9801 s
INPUT o——— 2 X
LAMP
18819661 -83
+5U BATTERY
DIAGNOSTIC 1
FEEDBACK 4
L98O1 s
INPUT o——— 2
3 MOTOR

188198861 -64

MAKE A FULL BRIDGE USING L9801

To make a bidirectional DC motor driver for the very
hostile automotive environment, two L9801 high
side drivers and two power MOS devices can be
used.

This solution for a DC motor full bridge is self-pro-
tected against load dump transients up to 60 V, ther-
mal runaway and short circuit on the motor and to
ground.

Thanks to the L9801 features, a motor with nominal
current up to 10 A and a stall current up to 25 A can
be driven by such a system : the 10A limit for the

nominal current depends on the Rpson = 0.1 Q of
the L9801's internal power MOS device. If 1 Vis the
maximum allowed voltage drop for each power
switch at the nominal current this last one must be
no higher than 10 A ; the 25 A limit for the motor stall
current is due to the internal short circuit protection.

Moreover the described system features a diagnos-
tic output that signals short circuit and open load
conditions, main supply overvoltages and thermal
shutdown.

L7 SGS-THOMSON 57

MICRCELECTRONICS

147



L9801

CIRCUIT DESCRIPTION

Two solutions are possible to drive the 4 power de-
vices in the full bridge configuration.Fig. 1 shows the
first possibility : the system provides 4 pP-com-
patible inputs and 1 diagnostic output. The L9222
device is a quad inverting transistor switches (open
collector outputs) which operates as interface be-
tween the pP and the power stage. Depending on
the status of this 4 control inputs, the 4 power de-
vices are in ON or in OFF conditions as shown in
the truth table A.

The other status of the control inputs have no effect

on the operation of the bridge or they are danger-

ous (i.e. short circuit between the power devices on

the same side).

Due to the very short switching times of the discrete

PowerMos compared with the L9801 ones - two

problems could arise :

1) a simultaneous conduction of |1 and T+ (or I2 and
To) at the switching on of T1 (or T2)

2) an overvoltage on the drain of Ty (orT2) at the

switching off of Ty (or T2).

To avoid these two problems C1 and C2 capacitors
and the fast switching diodes D1 and D2 must be
used.

Cs and C4 are necessary to prevent overvoltages
on the main supply at the switching off phase due

TRUTH TABLE A

to the recirculation current and to the main supply
wires inductance. Note that, thanks to the cen-
tralized clamp feature of the L9222 device, only one
16 V zener is requested to protect both the power
MOS gate and the input of the L9801.

The operating voltage range is 9 Vto 16 V ; at sup-
ply voltage higher than 16 V the two upper switches,
if in ON conditions, are turned-OFF.

The diagnostic output is common for both the
L9801 ; this output may be used by the uP to detect
bad operating condition of the system.

The second solution for the control of the bridge is
that shown in fig. 2 ; in this case we have only two
control inputs, plus an enable input. The truth table
of such a system is table B.

In this case the control of the bridge is very simple
and no 5 V supply voltage is required ; in addition it
is not possible the contemporary switch-on of two
power devices on the same side of the bridge as in
the previous configuration. All the other features of
this circuit are identical ones. The L603 device (eight
darlingtons array) provides to interface the power
stage and the control stage (uP or other) ; in this
case too only one centralized clamp zener allows to
protect the system inputs against supply overvolt-
ages.

i1 12 13 14 Function Device ON
H L L H Turn Left UL LR
L H H L Turn Right UR LL
L H L H Fast Stop LL LR
H L H L Fast Stop UL UR
H H H H Disabled None
Note : UL, UR, LL and LR mean respectively upper left, upper nght, lower left and lower nght device.
TRUTH TABLE B
EN B 12 Function Device ON
L H L Turn Left uL LR
L L H Turn Right UR LL
L L L Fast Stop LL LR
L H H Fast Stop uL UR
H X X Disabled None
Note : X =don't care.
6/7
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Figure 1 : Full Bridge Configuration with 4 Control Inputs.
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Figure 2 : Full Bridge Configuration with 2 Control Inputs Plus Enable.
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L9811

DC AND PWM HIGH SIDE DRIVER

= OPERATING SUPPLY VOLTAGE RANGE 6V
TO 45V

= Ron LESS THAN 400mQ

= uP COMPATIBLE INPUT WITH THRESHOLD
HYSTERESIS

= DC AND PWM OPERATION

= HIGH PERFORMANCE DIAGNOSTIC FUNC-
TION

= SHORT CIRCUIT AND THERMAL OVERLOAD
PROTECTIONS

= GROUNDED CASE

= ENABLE INPUT FOR STANDBY MODE

DESCRIPTION

The L9811 is a monolithic integrated circuit realized
in Multipower BCD technology. It is an intelligent
high side driver designed especially for inductive or
resistive loads. It features allfunctions necessary for
automotive environment including high perfor-
mance diagnostics.

BLOCK DIAGRAM

ADVANCE DATA

Heptawatt

ORDER CODE : L9811

ws
pmmm e B T .
1 !
1 I 1
1 1
! UOLTAGE :
i [1 REBULATOR !
\ == :
| TENP. :
. SENSE i
EN ¢ EN
I
i DO
! 1
1
1
, DIAGNOSYS L
IND. 1
IN CHARGE :
! PUMP :
! DRIVING
' i ouT
| osc ?
! 1
! 1
! 1
1
GND O

ngsL9811-81

May 1989
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L9811

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vspc | DC Supply Voltage +45 Vv
-0.3
Vs- Vourt| Supply to Output Voltage 60 \]
Vin, Ven| Input and Enable Input Voltage +7 \
-02
Vas Bootstrap Voltage + 60 \Y
Vout | Output Voltage +45 \Y
-18
lout | Output Current Internally Limited
Vpo Diagnostic Output Voltage + 32 \Y
-02
Ipo Diagnostic Output Current +10 mA
THERMAL DATA
[ Rinyc | 35 C/W_|
PIN CONNECTION (top view)
I N
~ 7 > QUTPUT
6 > DIAG OUT
5 > IN
4 > GND
3 > EN
2 > BS
1 > Us
N\ e N\
ng9L9811-64
25 LN7 SGS-THOMSON
Y/ richorEcTRONICS
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L9811

ELECTRICAL CHARACTERISTICS 6V < Vg <45V (1) ; -40°C < T, < 125°C; Vgy = HIGH
unless otherwise specified

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Ron On Resistance Vin < 0.8V ; T, <125°C 200 400 mQ
Isc Short Circuit Current 2.5 5 7.5 A
loL Open Load Detection Level | Device On 30 90 140 mA

T, < 125°C
loc @ | Output Current Vo =— 18V 100 mA
lg Off State Quiescent Current | Viy > 2V 5 10 mA
la On State Quiescent Current | Vin < 0.8V 10 12 mA
Vi Input Low Level 0.8 \
Viy Input High Level 2 \Y
VitH Input Thres. Hysteresis 50 100 TBD mV
Iin Input Current 0 <V <55V 10 pA -
IoL Diagnostic Output Leak. Diagnostic 10 pA
Current Output = HIGH
VoL Diagnotic Output LOW IpF < 3.5MA 04 \Y
Voexo Excessive Dropout Voltage 1 15 2 \Y
Detection Level
VobTH Output Diagn. Threshold Vin22V 4 6 \
trD Diagnostic Delay Time 10 us
lass Standby Mode Quiesc. Ven < 0.8V 200 350 HA
Current T, <125°C ; Vg =27V
Vs =13V ; T, =25°C 30 HA
VenL Enable Level ®) LOW 0.8 \Y
VENH Enable Level HIGH 2 \Y
VENTH Enable Thresh. Hysteresis 50 100 mVv
lenH Enable Input Current HIGH 2V < Vegn £ 5.5V 10 pA
Ven £ Vs — 2V
lenL Enable Input Current LOW 0V < Ven £ 0.8V -1 1 A
troNn ON Rise Time with Cg ; 8V < Vg TBD 2 us
tioer OFF Fall Time 8V < Vg 2 us
tdon ON Delay Time 8V < Vg 1 3 us
tdoFF OFF Delay Time 8V < Vg 1 3 us
ta DIFF Delay time 8V < Vs 2 us
taon-tdoFF
Notes : 1. for Vs <6V the device can switch off.
2. an external recirculation path must be assured in PWM operation to avoid exessive power dissipation.
3 standby mode.
L&y7 3o >
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L9811

DIAGNOSTIC DECISION TABLE

Output . . .
State Enable Input VO 0 T Function Diagnostic
H H L X < Tusp Normal "Off" H
off H H L X Thermal Overload "On" L
H H X < Tusp Output Fail / "Off" L
H L H > loL < Tysp Normal "On" H
H L X X Thermal Overload "On" L
On H L X X Overcurrent "On" L
H L X X Open Load "On" L
H L X < Tusp Excessive Drop "On" L
Standby L X X X X Standy Mode H
|:| = Parameter causing Diagnostic = LOW.
* Minimum thermal shutdown threshold 150°C ; max. hysteresis 35°C.
APPLICATION DIAGRAM
Figure 1 : DC — Operation
%
ousl L 7 usar
1
[ |
UOLTAGE :
REGULATOR !
- |
I TEMP. | | !
SENSE !
1
EN (] I
—— /
u ! DIAGNOSTIC
DIAGNOSYS | ouT
IND. CHARGE t !
I
PUMP > :
DRIVING ‘out 10UT
0sc I o
! L
]
1
: max R
_____________________________________ ' i8U
85
¢
rnesLs811-62 S o1
UFB
Note : D1 can be omitted If (Vs + Vrs) max < 60V.
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L9811

Figure 2 : PWM-Operation.

.
US Al uBAaT
I
| l |
i UOLTAGE !
1 [ REGULATOR [
| == :
! TEMP. \
IEN e SENSE !
ENI M EN [] {
VEN| T — 100
1
DO
1 X H L DIAGNOSTIC
| S DIAGNOSYS X ouT
IN IND. |
CHARGE | |
vinl = pUMP . :
X DRIVING i
I | £t L0UT 10UT
i1 |osc
1 1 L
1 1
1, v | oF
R
GND: |
e o e e o e e (D e e e e e e e e e e e e e e e e = o o - 1
B85S n
189L9811-83 L1
Notes : 1. Cg recommended value
typ. Cs = 10nF
2. Csonly with flyback diode Dr
SGS-THOMSON 55
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L9821

HIGH SIDE DRIVER

» 25A PEAK OUTPUT CURRENT

= Ron = 100mQ

= DIAGNOSTIC AND PROTECTION
FUNCTIONS

= INRUSH CURRENT LIMITER

= UP COMPATIBLE

» GROUNDED CASE

DESCRIPTION

The L9821 High Side Driver realized with Multi-
power - BCD mixed technology, drives resistive or
inductive loads with one side connected to ground.

The input control is TTL compatible and a diagnos-
tic output provides an indication of load (open and
short) and device status (thermal and overvoltage
shutdown). On chip thermal protection and short cir-
cuit protection are provided.

BLOCK DIAGRAM

ADVANCE DATA

Pentawatt

ORDER CODE ' L9821

Inrush current limiting makes the L9821 particularly
suited for driving lamps.

The device is assembled in the Pentawatt package
with the tab connected to the ground terminal.

UOLTAGE UVOLTAGE
REGULATOR

21
INPUT & INPUT b
| INTERFACE

] DISRBLE_

THERMAL
SHUT DOWN

CURRENT

-

n88L9881 -85

M88L9801-05

January 1989
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L9821

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value
Vs Max Forward Voltage 50Vdc
Positive Transient Peak Voltage (dump : 14 fall time constant =
100ms, 5ms < t;se < 10mMs, Rsource = 0.5Q)
~ Resistive Load 60V
— Inductive Load 50V (%)
Reverse Input Voltage — 0.3Vdc
\ Input Voltage Pin 2 (to GND) - 0.3V /+ Vs (Vs <20V)
Va4 Pin 4 Voltage (to GND) —0.3V/+ Vs (Vs < 20V)
Vs Pin 5 Voltage (to GND) —3V/+ Vs (Vs <20V)
14 Pin 1 Current Internally Limited
lo Pin 2 Current (forced) 0.5mA
lg Pin 4 Current (sink) 10mA
Is Pin 5 Current Internally Limited
Prot | Power Dissipation Internally Limited
Ty, Tsta| Junction and Storage Temperature Range - 55°C to + 150°C

* due to the negative voltage at the output during the switching off

THERMAL DATA

|F{m ,.casel Thermal Resistance Junction-case Max 1.5

cW |

PIN CONNECTION (top view)

s> our
4> DIAGNOSTIC
‘ FEEDBACK
— 3 GND
2> INPUT
) D N P
S-9896
25 (N7 SGS-THOMSON
7’ MICROELECTRONICS
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L9821

PIN FUNCTIONS

1. POWER SUPPLY

Supply voltage input. When the supply reaches the
maximum operating voltage (32V) the device is
turned off, protecting itself and the load.

2. INPUT

TTL compatible input. High level on this pin means
output current ON. The low level voltage switches
off the charge pump, the power stage and the diag-
nostic output reducing to the minimum value the
quiescent current.

3. GROUND
This pin must be connected to ground.

4. DIAGNOSTIC FEEDBACK
The diagnosticcircuitis active ininput high level con-

dition. This output detects with 25msec delay the fol-

lowing faults :

- Overvoltage condition.

- Thermal shutdown.

- Shortcircuit. The power stage current is internally
limited at 25A.

- Open load. The open load condition is detected
with load current < 0.6A.

The diagnostic output is active low. The diagnostic
delay time allows to avoid spurious diagnosys (i.e :
turn ON overcurrent, overvoltage spikes etc.).

5. POWER OUTPUT
The device is provided with short circuit protection.

ELECTRICAL CHARACTERISTICS : (V¢ = 14.4V ; - 40°C < T, < 125°C unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vop Operat. Voltage 6 32 \
Ron On Resistance Input > 2V : T, = 25°C 0.1 Q

Input > 2V : Full T Range 0.2 Q
lsc Short Circuit Curr. A
IpL Over Current Detection Level 20 A
lopp Open Load Detection Level Device ON 0.6 A
Veiamp | Output Under Voltage Clamping livad < 6A Inductive -9 -4 \
lots Off State Supply Current T, < 35°C 100 HA
T, =85°C 300 pA
lon On State Supply Current 4 mA
Vi Input Low Level 0.8 \
ViH Input High Level 2.0 \
I Input Current 0<V, <5V 10 pA
ILeakp | Diagnostic Output Leakage Vee =5V, 10 HA
Current Diagnostic Output High
VsaTp | Diagnostic Output Saturation lsink < 3.5MA 0.4 \Y
Voltage
tod Diagnostic Delay Time Ty =25°C 25 ms
tsgon | Output ON Delay Time Ty =25°C 30 us
tr Output ON Rise Time Ty =25°C 100 us
tsorr | Output OFF Delay Time Ty =25°C 80 us
t Output OFF Fall Time Ty =25°C 100 us
7 e momson

159



L9821

FUNCTIONAL DESCRIPTION

The L9821 is a high side drive monolithic switch,
driven by TTL, CMOS input logic, able to supply re-
sistive orinductive loads up to 6A DC allowing a cur-
rent peak of 25A with a Rps(on) = 0.1. The electronic
switch, in addition to its main function, protects itself,
the power network and the load against load dump
(up to 60V) and overload and it detects short circuit,
open load and overtemperature conditions. All
these functions (logic control and power actuation)
are possible on a single chip thanks to the new
mixed ST Multipower BCD technology that allows to
integrate isolated DMOS power transistors in com-
bination with Bipolar and CMOS signal structures on
the same chip.

The high side drive connection (series switch bet-
ween the load and the positive power source) is par-
ticularly suited in automotive environment where the
electrochemical corrosion withstanding has primary
importance. For this connection the best solution is
a Power MOS N-channel which requires for driving
only a capacitive charge pump completely inte-
grated on the switch chip.

The L9821 is based on a power DMOS series ele-
ment, a driving circuit with a charge pump, an input
logic interface and on some protection and fault de-
tection circuits.

The power DMOS transistor has a Rpson) = 0.1Q
(typ. value @ Ty =25"C, Vas = 10V). The low value
of Rpbs(on) is important both to increase the power
transferred to the load and to minimize the power
dissipated in the device.

The charge pump is a capacitive voltage tripler start-
ing from power supply (car battery), driven by a
500kHz oscillator.

The input interface is based on a circuitry solution
able to guarantee the stability over temperature of
the TTL logic levels and very low quiescent current
in OFF condition.

When the supply reaches the maximum operating
voltage (32V) the device is turned OFF, protecting
itself and the load ; moreover local zener clamps are
provided in some critical points to avoid that Vas of
any MOS transistor could reach dangerous values
even during 60V load dump transient.

4/5
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The inrush current limiting is a significant feature of
the L9821. This function allows to protect the power
supply network and may extend the life of the loads.
For example, in the case of the lamps, the tungsten
wire resistance value in cold condition is about one
tenth of the nominal steady state and then the in-
rush current during the turn on is statistically one of
the main causes of lamps failures. If the high cur-
rent condition persists (e.g. load short circuit) and
the junction temperature rises above 150°C, the
thermal protection circuit turns off the device pre-
venting any damage. The current limiting and the
thermal shutdown are sufficient to protect the device
against any overload because the power DMOS has
not the second breakdown.

When the L9821 is driven and one of the protections
(overtemperature, overvoltage, overload) is pres-
ent, a fault detection open drain output turns on.
This output is active also when licad is lower than
0.6A detecting the open load (disconnected or
burned out). The diagnostic output detects fault con-
ditions with 25ms delay in order to avoid spurious
diagnosys (i.e. : turn on overcurrent, overvoltage
spikes etc.). In OFF conditions the fault detection
circuits are not active to allow a minimum quiescent
current.

The device can drive unipolar DC motors and sole-
noids as well because it can recirculate an inductive
current when the output voltage goes lower than
Vciamp value (typically - 6.5V in respect to ground).
The possibility to have a start up current is useful
also for DC motors allowing the maximum starting
torque.

TYPICAL APPLICATION OF THE L9821

The L9821 integrated high side driver can be used
to replace an electromechanical relay. The follow-
ing typical application is used to drive lamps in auto-
motive environment.

Inductive load also (i.e. solenoids, motors) can be
driven by the L9821. In this last case no external
components are required for the coil current recir-
culation, because the device provides this function
internally.




L9821

Figure 1.
+SV BATTERY
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L9822

OCTAL SERIAL SOLENOID DRIVER

» EIGHT HIGH CURRENT OUTPUTS CAPABLE
OF DRIVING UP TO 0.75A PER OUTPUT

= 8 BIT SERIAL INPUT DATA

= 8 BIT SERIAL DIAGNOSTIC OUTPUT FOR
OVERLOAD AND OPEN CIRCUIT CONDI-

ADVANCE DATA

Data is transmitted serially to the device using the
Serial Peripheral Interface (SPI) protocol.

The L9822 features the outputs status monitoring
function.

TIONS
» OUTPUT SHORT CIRCUIT PROTECTION
= CHIP ENABLE SELECT FUNCTION (active low)
= INTERNAL 34V CLAMPING FOR EACH OUT-
PUT
= CASCADABLE WITH ANOTHER OCTAL DRI-
VER
DESCRIPT.ION . . . ORDER CODE : L9822
ThelL9822 is an octal low side solenoid drive rea
lized in Multipower-BCD technology particularly MULTIWATT—15
suited for driving lamps, relays and solenoids in
automotive environment.
BLOCK DIAGRAM
RESET O
188us DELAY
CE O TRIGGER ouTPUT
88
SD O 0D .——4 INFUT zEINNETRERcNLanLnPn J
CK PARALLEL cLockK RESET
Loap 1 FAULT
SHIFT | ] DISABLE I CURRENT
SCLk o cLock o8 —— o8 o8 — LINIT
I [ —
Q7 — b7 8 BIT Q7 ——{ INPUTS
— PARALLEL —
— LATCH | mm— —o0 81
— p—- —=0 B2
8 BIT FAULT RESET 83
SHIFT [ oUTPUTS o4 QUTPUT B8
REGISTER { 1-72 1 Jes
FAULT o
PARALLEL orcators | ° &
INPUTS
SI O_SIERPIHTL
NPU FAULT INDICATOR < *h
neeLsgz2-88n < REEEgI&;CE
UDLTAGE
March 1989 17
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L9822

PIN CONNECTION (top view)

l ~ s/ OUTPUT 4
u“ur—— OUTPUT S
'$‘ & T—] QUTPUT 6
12— ouTPUT 7

FEY —] RESET

1w ————> SUPPLY VOLTAGE

s ——> so
———— > GROUND
> SI

8
4
e—————> SCLK
s—> CHIP ENABLE
L S—] oUTPUT B
_q;_ Y — ouTeUT 1
2——> outeur 2
N\ [ ,\_1_: OUTPUT 3
88L9822-87
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee DC Logic Supply -07 7 Vv
Vo Output Voltage -0.7 32 Vv
Iy Input Transient Current
(CE, SI, SCLK, RESET, SO) :
Duration Time t = 1s,
Vi<0 -25 mA
V) > Vee + 25 mA
lode Continous Output Current (for each output) Int. Limited A
T, Tstg | Junction and Storage Temperature Range - 55 150 C
THERMAL DATA
Rth j-case| Thermal Resistance Junction-case Max 3 °C/W
Rth j-amb | Thermal Resistance Junction-ambient Max 35 °C/W
217
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L9822

PIN DESCRIPTION

Vee
Logic supply voltage - nominally 5V

GROUND

Device Ground. This ground applies for the logic cir-
cuits as well as the power output stages.

RESET

Asynchronous reset for the output stages, the par-
allel latch and the shift register inside the L9822.
This pin is active low and it must not be left floating.
A power on clear function may be implemented con-
necting this pin to Vcc with an external resistor and
to ground with an external capacitor.

CE

Chip Enable. Data is transferred from the shift reg-
isters to the outputs on the rising edge of this signal.
The falling edge of this signal sets the shift register
with the output voltage sense bits coming from the
output stages. The output driver for the SO piniis en-
abled when this pin is low.

SO

Serial Output. This pin is the serial output from the
shift register and it is tri-stated when CE is high. A
high for a data bit on this pin indicates that the par-

ticular output is high. A low on this pin for a data bit
indicates that the output is low.

Comparing the serial output bits with the previous
serial input bits the external microcontroller imple-
ments the diagnostic data supplied by the L9822.

SI

Serial Input. This pin is the serial data input. A high
on this pin will program a particular output to be OFF,
while a low will turn it ON.

SCLK

Serial Clock. This pin clocks the shift register. New
SO data will appear on every rising edge of this pin
and new Sl data will be latched on every SCLK’s
falling edge into the shift register.

OUTPUTS 00-07

Power output pins. The input and output bits corres-
ponding to 07 are sent and received first via the SPI
bus and 00 is the last. The outputs are provided with
current limiting and voltage sense functions for fault
indication and protection. The nominal load current
for these outputs is 500mA, but the current limiting
is set to a minimum of 1.2A. The outputs also have
on board clamps set at about 32V for recirculation
of inductive load current.

ELECTRICAL CHARACTERISTICS (Vcc =5V £5%. T, =—40 to 125°C ; unless otherwise speciifed)

<74 -THOMSON
>/ %E@sﬁ@g@@m@[mwg

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Voc Output Clamping Volt. lo = 0.5A, Output Programmed OFF 32 35 \'
Eoc Out. Clamping Energy lo = 0.5A, When ON 20 mJ
loleak Out. Leakage Current Vo =24V, Output Progr. OFF 750 HA
Vsat Output Sat. Voltage Output Progr. ON

lo =0.5A 0.5 v
lo =0.8A 1.25 \
lo =0.95A 2.0 Vv
With Fault Reset Disabled
loL Out. Current Limit Output Progr. ON 1.2 A
tpHL Turn-on Delay lo =500mA 10 us
No Reactive Load
teLn Turn-off Delay lo =500mA 10 us
No Reactive Load
VOREF Fault Refer. Voltage Output Progr. ON 1.35 1.65 Y
Fault detected if Vo > Vorer
tuo Fault Reset Delay See fig. 3 75 125 us
(after CEL to H
transition)
Vorr Output OFF Voltage Output Progr. OFF, 1.0 \Y
Output Pin Floating.
3/7
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ELECTRICAL CHARACTERISTICS (continued)
INPUT BUFFER (SI, CE, SCLK and RESET pins)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vo Threshold Voltage at Vee =5V £ 10% 0.2Vee \
Falling Edge
V1. Threshold Voltage at Vee =5V £ 10% 0.7Vce \
Rising Edge
Vu Hysteresis Voltage V14— V- 0.85 2.25 \Y
Iy Input Current Vee =5.50V, 0 < V) < Vg -10 +10 HA
Cy Input Capacitance 0<Vi<Vce 20 nF
OUTPUT BUFFER (SO pin)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
VsoL Output LOW Voltage lo =1.6mA 0.4 \
VsoH Output HIGH Voltage lo =0.8mA Vce Y

-1.2V
Isot Output Tristate Leakage| 0 < Vo < Vce, CE Pin Held High, -10 10 HA
Current Ve =5.25V
Cso Output Capacitance 0 < Vo < Vce 20 pF
CE Pin Held High
lcc Quiescent Supply T, =125°C 120 mA
Current at V¢c Pin T, =25°C 200 mA
, =—40°C 250 mA
All Outputs Progr. ON. o = 0.5A
per Output Simultaneously
SERIAL PERIPHERAL INTERFACE (see fig. 2, timing diagram)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
fop Operating Frequency D.C. 500 KHz
tiead Enable Lead Time 1000 ns
tiag Enable Lag Time 1000 ns
twsCKH Clock HIGH Time 840 ns
twscKL Clock LOW Time 840 ns
tsu Data Setup Time 500 ns
tH Data Hold Time 500 ns
ten Enable Time 1000 ns
tpis Disable Time 1000 ns
ty Data Valid Time 740 ns
trso Rise Time (SO output) Vee =20t0 70% C. =200pF 100 ns
tiso Fall Time (SO output) Vge =7010 20% C_ =200pF 100 ns
trs Rise Time SPI Vee =20 to 70% Cp =200pF 20 us
Inputs (SCK, SI, CE)
tis) Fall Time SPI Vce =70 t0 20% Cr =200pF 2.0 us
Inputs (SCLK, SI, CE)
tho Output Data Hold Time 0] us
4/7
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FUNCTIONAL DESCRIPTION

The L9822 is a low operating power device featu-
ring, eight 0.75A open collector drivers with transient
protection circuits in output stages. Each channel is
independently controlled by an output latch and a
common RESET line which disables all eight outputs.
The driver has low saturation and short circuit pro-
tection and can drive inductive and resistive loads
such as solenoids, lamps and relais. Data is trans-
mitted to the device serially using the Serial Periph-
eral Interface (SPI) protocol. The circuit receives 8 bit
serial data by means of the serial input (SI) which is
stored in an internal register to control the output dri-
vers. The serial output (SO) provides 8 bit of diag-
nostic data representing the voltage level at the driver
output. This allows the microprocessor to diagnose
the condition of the output drivers.

The output saturation voltage is monitored by a
comparator for an out of saturation condition and is
able to unlatch the particular driver through the fault
reset line. This circuit is also cascadable with an-
other octal driver in order to jam 8 bit multiple data.
The device is selected when the chip enable (CE)
line is low.

Additionally the (SO) is placed in a tri-state mode
when the device is deselected. The negative edge
of the (CE) transfers the voltage level of the drivers
to the shift register and the positive edge of the (CE)
latches the new data from the shift register to the
drivers. When CE is Low, data bit contained into the
shift register is transferred to SO output at every
SCLK positive transition while data bit present at SI
input is latched into the shift register on every SCLK
negative transition.

INTERNAL BLOCKS DESCRIPTION

The internal architecture of the device is based on
the three internal major blocks : the octal shift reg-
ister for talking to the SPI bus, the octal latch for
holding control bits written into the device and the
octal load driver array.

SHIFT REGISTER

The shift register has both serial and parallel inputs
and serial and parallel outputs. The serial input ac-
cepts data from the SPI bus and the serial output
simultaneously sends data into the SPI bus. The
parallel outputs are latched into the parallel latch in-
side the L9822 at the end of a data transfer. The
parallel inputs jam diagnostic data into the shift reg-
ister at the beginning of a data transfer cycle.

PARALLEL LATCH

The parallel latch holds the input data from the shift
register. This data then actuates the output stages.

Individual registers in the latch may be cleared by
fault conditions in order to protect the overloaded
output stages. The entire latch may also be cleared
by the RESET signal.

OUTPUT STAGES

The output stages provide an active low drive sig-
nal suitable for 0.75A continuous loads. Each out-
put has a current limit circuit which limits the
maximum output current to at least 1.2A to allow for
high inrush currents. Additionally, the outputs have
internal zeners set to 34 volts to clamp inductive
transients at turn-off. Each output also has a volt-
age comparator observing the output node. If the
voltage exceeds 1.5V on an ON output pin, a fault
condition is assumed and the latch driving this par-
ticular stage is reset, turning the output OFF to pro-
tect it. The timing of this action is described below.
These comparators also provide diagnostic feed-
back data to the shift register. Additionally, the com-
parators contain an internal pulldown current which
will cause the cell to indicate a low output voltage if
the output is programmed OFF and the output pin
is open circuited.

TIMING DATA TRANSFER

Figure #2 shows the overall timing diagram from a
byte transfer to and from the L9822 using the SPI
bus.

CE High to Low Transition

The action begins when the Chip Enable (CE) pin is
pulled low. The tri-state Serial Output (SO) pin driver
will be enabled entire time that CE is low. At the fall-
ing edge of the CE pin, the diagnostic data from the
voltage comparators in the output stages will be
latched into the shift register. If a particular output is
high, a logic one will be jammed into that bit in the
shift register. If the output is low, a logic zero will be
loaded there. The most significant bit (07) should be
presented at the Serial Input (SI) pin. A zero at this
pin will program an output ON, while a one will pro-
gram the output OFF.

SCLK Transitions

The Serial Clock (SCLK) pin should then be pulled
high. At this point the diagnostic bit from the most
significant output (07) will appear at the SO pin. A
high here indicates that the 07 pin is higher than
1.5V. The SCLK pin should then be toggled low then
high. New SO data will appear following every ris-
ing edge of SCLK and new Sl data will be latched
into the L9822 shift register on the falling edges. An
unlimited amount of data may be shifted through the

L7 SGS-THOMSON 5
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device shift register (into the SI pin and out the SO
pin), allowing the other SPI devices to be cascaded
in a daisy chain with the L9822.

CE Low to High Transition

Once the last data bit has been shifted into the
L9822, the CE pin should be pulled high.

At the rising edge of CE the shift register data is
latched into the parallel latch and the output stages
will be actuated by the new data. An internal 100
usec delay timer will also be started at this rising
edge. During the 100 usec period, the outputs will
be protected only by the analog current limiting cir-
cuits since the resetting of the parallel latches by
faults conditions will be inhibited during this period.
This allows the part to overcome any high inrush
currents that may flow immediately after turn on.
Once the delay period has elapsed, the output volt-
ages are sensed by the comparators and any out-
put with voltages higher than 1.5V are latched OFF.
It should be noted that the SCLK pin should be low
at both transitions of the CE pin to avoid any false

Figure 1 : Byte Timing with Asynchronous Reset.

clocking of the shift register. The SCLK input is
gated by the CE pin, so that the SCLK pin is ignored
whenever the CE pin is high.

FAULT CONDITIONS CHECK

Checking for fault conditions may be done in the fol-
lowing way. Clock in a new control byte. Wait 150
microseconds or so to allow the outputs to settle.
Clockin the same control byte and observe the diag-
nostic data that comes out of the device. The diag-
nostic bits should be identical to the bits that were
first clocked in. Any differences would point to a fault
on that output. If the output was programmed ON
by clocking in a zero, and a one came back as the
diagnostic bit for that output, the output pin was still
high and a short circuit or overload condition exists.
If the output was programmed OFF by clocking in a
one, and a zero came back as the diagnostic bit for
that output, nothing had pulled the output pin high
and it must be floating, so an open circuit condition
exists for that output.
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Figure 2 : Timing Diagram.
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Figure 3 : Typical Application Circuit.
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L9830

MONOLITHIC LAMP DIMMER

= HIGH EFFICIENCY DUE TO PWM CONTROL
AND POWER DMOS DRIVER

» CURRENT LIMITATION

= OVER AND UNDERVOLTAGE PROTECTION

= THERMAL PROTECTION

= LIMITED AND PROGRAMMABLE OUTPUT
VOLTAGE SLEW RATE

= OPEN GROUND PROTECTION

= VERY LOW STANDBY POWER CONSUMP-
TION

= LOAD DUMP PROTECTION

= MINIMIZED ELECTROMAGNETIC
FERENCE

= WIDE CHOICE IN PWM FREQUENCY RANGE

» LOAD POWER LIMITATION

INTER-

DESCRIPTION

The L9830 high side driver is a monolithic integrated
circuit realized with Multipower BCD mixed technol-

BLOCK DIAGRAM '

ADVANCE DATA

HEPTAWATT

ORDER CODE : L9830

ogy to drive resistive or inductive loads in PWM
mode. The device is particularly suited as dash-
board dimmer in automotive applications.

us
?;
A
| &
oUTQ 1
~| CHARGE PUMP |
Pun >0SC
, OSCILLAT
UNDER & OUER STANDBY &
UOL TRGE OPER GND LOAD POWER
& LOAD DUMP PROTECTION
PROTECTION LIMITATION
ast~ BOOTSTRAP THERMAL CURRENT 1 Lpro
PROTECTION PROGRAMMING
MBSL8838-681 GND
May 1989 16
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PIN CONNECTION (top view)

»NR > o N

—— out
—————— >
— PRO
—c 1))
— osc
—————— 85
——— uUs

TAB CONNECTED TO PIN 4 GND

nesL9836-65

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Transient Supply Overvoltages : 60 Vv
Load Dump :
5ms < tpse < 10ms
77 Fall Time Constant = 100ms
Rsource > 0,5Q
lg Supply Current +0.2 A
lor Output Reverse Current -20 A
Vbs Drain Source-voltage 60 \%
Vin Input Voltage -0.3,VS +03 \Y
Ty, Tsta| Junction and Storage Temperature - 5510 150 °C
THERMAL DATA
| Rth J-c | Thermal Resistance Junction-case 2 | °C/W |

2/6
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PIN FUNCTION (7 Pin Heptawatt)

the PWM oscillator frequency and the short circuit current value.

Name Function
GND Common Ground Connection
VS Power Supply Connection
BS A capacitor connected between this pin and the Source of the power DMOS pin Out allows to
bootstrap the gate driving voltage of the power DMOS.
0sC A capacitance Ct connected between GND and this pin sets the PWM switching frequency.
IN Analog input controlling the PWM ratio, related to VS.
Out Source Connection of the Internal Power DMOS
PRO A resistor connected between this pin and GND allows to program the output voltage slew rate,

ELECTRICAL CHARACTERISTICS (unless otherwise noted)
6V <VS <16V, -40°C=<T; <125°C

Parameter Conditions min typ max Unit
lgo Operating Quiescent Current *1 | Vin20.2*VS 1.7 3 mA
Rp — oo
Rp = 30KQ 4.9 10.0
lgs Standby Current Vin € Vinss 80 200 400 HA
T,n < 100°C
VinsB Input Standby High Threshold V|n/VS 0.1 0.15 0.2
Vinsshys | Input Standby Hysteresis -350 | —190 - 50 mV
VinH Input High Threshold fo Xton =1 0.95VS
VS < VS pL
IiN Input Current - 0,3<V|NsVs+0,3V 1 5 HA
VS, Low Supply Voltage High Threshold 5.0 55 6 Vv
VSihys Low Supply Voltage Hysteresis -300 | —100 -50 mV
VS pL Load Power Limitation Start Supply 12.0 13.2 145 \
Voltage
VSy High Supply Voltage High Threshold 16.4 18.2 20 \]
VSHhys High Supply Voltage Hysteresis -350 | —190 - 50 mV
VS p Load Dump Supply Voltage Threshold 46 52 55 \]
RLp Load Dump Device Serial Resistance | VS = VS p 50 110 Q
K1 Internal PWM Frequency Constant fo =Kver 250 500 750 Hznf
Rp— o
Ko External PWM Frequency Constant fo= _ 1 Kvo 0.225 0.250 0.275
CtRp
30KQ<Rp<500KQ
los Short Current Limitation VS =12V 3.0 6.0 9.0 A
Notes : 1.
lo=113 22~%7 | 0.67mA, Ro<30KQ
p
l\\
3/6
r SGS-THOMSON
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ELECTRICAL CHARACTERISTICS (continued)

Parameter Conditions min typ max Unit
loso External Programmable Short VS =12V 5.1 6.0 6.9 A
Current Limit. *4 | Rp =125KQ
Rops Static Drain Source on Resistance 160 350 mQ
Sy Internal Fixed Output Voltage VS =12V 50 120 190 Vims
Slew Rate 2 | BQ<RLL7Q
So External Programmable Output VS=12V, Rp=125KQ[ 95 120 145 V/ms
Voltage Slew Rate 3 | BQ<RLST7Q
Notes : 2.

1
S1=VS§*1055 — -685V/ms
ms

10° vQ
So= — (VS*1320 V/uC ~ 860 V2HuC) —
Re ms
o PLVs-oeSV ooV
°" R Rwosz msA
4,
0S * A
= (vs-06v) 0514
64620
loso = (VS —0.6V) * R

FUNCTIONAL DESCRIPTION

To control the power of the load with a Power-MOS
transistor in the switched mode, its gate must be
driven with a PWM signal. The amplitude of the gate
driving pulse must guarantee that the Power DMOS
transistor will be completely saturated during the ON
phase. To generate the necessary gate driving volt-
age a charge pump circuit is required. With this cir-
cuit a gate voltage value approximatively given by
2(Vs —1.5V) is obtained.

The slope of the leading and trailing edge of the gate
driving signal is defined with an internal capacitor.
The important criteria for the dimensioning of the
output voltage slope are the electromagnetic radia-
tion and the power dissipation of the Power DMOS.
The typical slope value is about 120V/ms to fulfill
automotive EMI requirements.

The output signal slope is directly related to Vs value

and is in a wide range programmable through the

programming resistance Rp.

g Vou ) doas B VS-065V 10°%V
~dt T dt Rp RL+0.32Q Ams

For fast gate voltage variation the bootstrap option
can be used. The bootstrap capacitance should

4/6
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have a relation 50 times greater than DMOS para-
sitic capacitances and should be about

Ces = 100nF

The switching frequency fo is defined with a triangle
oscillator and is programmed with the capacitor Ct
or with Ct and Rp if a greater precision is required.

fo = K1/Ct (without Rp)

1
fo = ICTRP (with RP)

The modulation factor of the PWM driving signal of
the internal Power DMOS transistor is defined by
the voltage level at the analog input. The typical
trannsfer curve giving the PWM factor as a function
of the input voltage is shown in fig. 1.

For Vs values higher than the load power limitation
threshold voltage, the PWM ratio is reduced linear-
ly to transfer a constant power to the load.

The input voltage is referred to the supply voltage.
The PWM factor regulation can be realized using a
potentiometer connected to the supply voltage and
the analog input (see the typical application circuit
diagram).

MICROELECTRONICS
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TRANSFER CHARACTERISTIC

PUM RATIOD

160%

15%

nesL9830-82

UIN/US

The maximum load current in the short circuit con-
dition is limited internally with a sense DMOS cell.

The short circuit current value depends on the sup-
ply voltage value : this allows to achieve in any con-
dition the lamp required warm up current which will
be normally two or three times higher than the nomi-
nal current value. The typical short circuit current
value can be programmed by the external resistor
Rp according to the following formula :
VS-0.6V
lose = 64620
Rp

If the short current condition is detected the gate will
be driven with a DC voltage regulated to maintain

the specified current. With this function the switch
on phase for a lamp as a load will be speeded up.

The circuit features also a protection function which
allows to withstand high overvoltage for a limited time
(load dump in automotive application). Above the
VSH threshold the gate driving of the Power MOS
transistor is switched off. When the Vgar rises above
the internal supply clamp voltage VSip the Power
DMOS gate voltage arises up to VS. In this condition
the current limitation works too the voltage is limited
to VsLp with a serial resistance of RLp and the load
voltage can be calculated.
VL=VS-Vas2IsoRL

The device is provided with an internal thermal pro-
tection.

(—” SGS-THOMSud 5/6
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APPLICATION CIRCUIT DIAGRAM FOR DASHBOARD DIMMING

U%Ft Rpot 5BK/LINEAR
—=_—
us J 1IN IN
G
Icg —1
ouT
24U |Load | { CHARGE PUMP |— oo o0se
oscictat(| | L
CTj:ZBnF
UNDER & DUER STANDBY &
UDLTAGE OPEN GND
LOAD PDUER
& LOAD DuMP PROTECTION
PRDTECTION LIMITATION
BS O+ BOOTSTRAP THERMAL CURRENT 1 4pRo
PROTECTION PROGRAMMING]
n83L9836-63 GNDi
Ig

Note : All node voltage are referred to ground pin GND The currents flowing in the arrow direction are assumed positive

APPLICATION CIRCUIT DIAGRAM FOR DASHBOARD DIMMING WITH OPTIMIZED DEVICE POWER
DISSIPATION

Ubat 2BuF/68BV

Rpot 58K/LINEAR
cB P

uUs IING IN
LI =
Ig t I

CHARGE PUNMP F—

Pt

Of
<
=

Load| 24V

cT
osc
0SCILLAT 1

20nF
UNDER L DUER STANDBY &
UDLTAGE OPEN GND
10enF == cas | ||, VOLTAGE ROTECTION LOAD POUER
PROTECTION LINITATION
THERMAL CURRENT Re
BOOTSTRAP
PROTECTION|  [PROGRAMMIN

MBSL9836-64

Note : All node voltage are referred to ground pin GND The currents flowing in the arrow direction are assumed positive.

6/6

F SGS-THOMSON

MICROELECTRONICS

176




|

“—- GS-THOMSON
’I %U@%@E&E@TR@?@H@S

- L9842

OCTAL PARALLEL LOW SIDE DRIVER

= OPERATING DC SUPPLY VOLTAGE RANGE
5V TO 25V

» SUPPLY OVERVOLTAGE PULSE UP TO 40V

» VERY LOW STANDBY QUIESCENT CUR-
RENT 100pA

= EIGHT BIT PARALLEL STRUCTURE WITH
MEMORY FEATURE

» BIDIRECTIONAL INPUTS-OUTPUTS

= 1C COMPATIBLE INPUT LEVELS WITH THRE-
SHOLD HYSTERESIS

» INTERNAL 4.5V REFERENCE DEFINING THE
OUTPUT HIGH LEVELS

» EIGHT HIGH CURRENT OUTPUTS FOR DC
CURRENTS UP TO 350mA WITH ON RESIST-
ANCE LESS THAN 3Q (typ. 1,5Q)

» OUTPUT SHORT CIRCUIT PROTECTION
WITH TIME DELAY CHARACTERISTICS FOR
DRIVING LAMPS

= THERMAL OVERLOAD PROTECTION

BLOCK DIAGRAM

ADVANCE DATA

\

I‘IIIIIIII u
v, “‘||
\

DIP-20 Plastic

SO-20L

ORDER CODES : L9842 (DIP-20)
L9842D (SO-20L)

DESCRIPTION

The L9842 is an octal parallel input power interface
circuit in the Multipower BCD technology with bidi-
rectional inputs and outputs and output status moni-
toring.

___________________

e
r Lus

ouT1

ouTs

PROTECT.

UOLTAGE
REFERENCE

J:——__—iiijr -

nagL9842-81

May 1989
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PIN CONNECTIONS (top view)

ouT1 [ 1 ~ 28 [1 0UT8
ouT2 [ 2 18 [ ouT?
D1 3 18 [1 D8
D2 é 4 17 [1 b7
ENCS 16 [1 Us
TR 6 15 [J D6
D3 O ~ 14 [J DS
D4 [ 8 13 [0 0UT6E
ouT3 [ 9 12 [1 0UTS
ouUT4 [ 18 11 [J GND

rn88L9842-66

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Transient Supply Voltage :Load Dump : 40 \
5ms < trise < 10ms
¢ Fall Time Constant = 100ms
Rsource > 0.5Q
Vour Output Voltage Int. Clamped to Vs ! \Y
dVouyt/dt | Output Voltage Transient 100 Vius
louT bC DC Output Current 350 mA
lout e (*) | Peak Output Current of Clamping Diode (T = 0.2s, tp = 2ms) 1 A
Vb I Input Voltage -03to7 Vv
Vg Enable Input Voltage -03to7 Vv
VR Transfer Input Voltage -03to7 Vv
T-Tstg Junction and Storage Temperature Range - 55t0 150 °C
Pmax Power Dissipation (Tamp = 80°C) DIP-20 875 mw
SO-20L 420 mw
(*) Schaffner pulses type 1 and 2
THERMAL DATA
DIP-20 SO-20L
Rth j-amb | Thermal Resistance Junction-ambient Max. 80°C/W 165°C/W
2/8
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ELECTRICAL CHARACTERISTICS (unless otherwise noted)
5V <Vg <25V, -40°C<T, < 125°C

Symbol Parameter Test Conditions Min. Typ. Max. Unit
VoinL Input Voltage LOW Ve =L, Vg =L 0 1.0 Y
(input-mode) "
VoINH Input Voltage HIGH 2.0 7.0 \Y)
Vg =L,Vig=H
(output-mode)
VpouTL Output Voltage LOW Ipoutr = TMA 4.0 04 \Y)
VpouTH Output Voltage HIGH Ipoutr == 0.1mA 5.0 Vv
loin Input Current Ve =L, Vg =L -10 10 pA
(input-mode) 1)
VeL Enable Voltage LOW 0 1.0 \
VEeH Enable Voltage HIGH 2.0 7.0 \Y
VTRL Transfer Voltage LOW 0 1.0 Vv
VTRH Transfer Voltage HIGH 2.0 7.0 \
le TR Enable, Transfer Input Current | 0 < Ve 1 < 5V -1 1 LA
VEH Enable Threshold Hysteresis 50 150 300 mV
VTR H Transfer Threshold Hysteresis 50 150 300 mV
Rour Out=L
Output Resistance 0 < lout < 200mA
RouTt-characteristic 8V < Vg <25V 15 3.0 Q
See fig. 2 Vg1 =6.5V 25 Q
Vs =5.0V 1000 Q
Isc Output Short Current Out=L:Voyr =Vs
louTtsc-characteristic Tsch =2.5mS 1 15 2 A
See fig. 3 TsoL = 40mS 0.4 0.65 0.9 A
Vout Output Voltage Qut =H Vs + 0.5
lout = 0.35A (DC) Vs +15/ V
lout = 1A (pulsed) Vs + 1.5 Vs +4 \
YlouTL Output Leakage Current Out=H, T, =85°C 0 10 100 pA
Vout = 16V
dVouyt/dt | Output Voltage Transient Out =H 0 100 ViuS
Cout Output Capacitance Out =H, Voyr =5V 60 90 120 pF
Vourt = 15V 30 60 90 pF
la Quiescent Current 5V < Vg <16V
T, =100°C
STANDBY MODE Ve =H, Vrr =H 100 HA
TRANSFER-,
HOLD MODE Vi =L 200 HA
READ MODE Ve =L, Vrr=H 400 pA
lpout =0
lg Quiescent Current Vs =25V 1 mA
Iscop Short Circuit VE = L, VDIN =L 300 400 500 LI.A
Operating Current Vigr =L
Per Channel lout 2 1A
Vom Output Monitor Threshold 25 3.5 \
Note: 1. Vp are bidirectional data inputs or outputs depending on the Vg, Vrn status
L3y SGS-THOMSON 318
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ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. Typ. Max. | Unit

TscH (2) | Duration of High Short Current | lout > lscH 1.25 25 3.75 mS
Limiting

TscL (2) | Duration of Low Short Current lout > IscL 20 40 60 mS
Limiting

th ON ON-delay Time (5) See fig. 1 10 uS

tn OFF (3)| OFF-delay Time (5) Ry = 1KQ 10 us

ts ON ON-delay Time (5) See fig. 1 20 40 uS

ts OFF (3) | OFF-delay Time (5) Ry = 1KQ 20 40 us

lton-torr/ | Delay Time Difference Except STANDBY MODE 4 us

Notes : 2. If the output current exceeds the high short current threshold Iscw an internal timer is started and if after the time period of TscH + TscL

©@

the current limiting is still active the overload condition is recognized and this output 1s switched off. To restart the output the corre-
sponding input voltage Voin must become HIGH to reset the internal overload latch.

Because the output capacitance is the drain-source capacitance of the power switch the nsetime of the outputs depends of the used
supply voltage Vs, the load resistor R and the output capacitance Cour and can be calculated with the following equation :
Ta=TIn 10 (reaching 90% of Vs) T=RL x Courx K (4) K= 15

This additional delay time T must be added to torr.

Because the drain source capacitance of the output transistor is voltage dependent, it is necessary to multiply Cour (specified at the
maximum Vour) with a correction factor K to obtain the average output capacitance Cout

Delay time between alla modes except STANDBY MODE.

6 Delay time between STANDBY MODE and any other mode and vice versa.
TRUTH TABLE FOR THE CONTROL INPUTS
Enable Vg Transfer Vg Mode Symbol Function Mode
L H RM READ MODE
(output monitoring)
L L ™ TRANSFER MODE
(input data transferred to
output)
H L HM HOLD MODE
(output corresponds to the
data latch)
H H SM STANDBY MODE
(all outputs open)
48 L7 SGS-THOMSON
Y/ sicroELECTROWICS
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Figure 1 : Timing Diagram with Function Modes.
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Figure 4 : Test Circuit.
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FUNCTIONAL DESCRIPTIONS OUTPUT BLOCK

This device is developed specially for automotive
applications to drive different loads like relais,
lamps, data buses or actuators with very low current
consumption.

The L9842 contains eight identical channels each
with a separate DATA input/output and the power
output. In each channel the memory function, the
output short circuit function and the diagnostic func-
tion is realized.

The common part determines the function modes
through ENABLE and TRANSFER inputs whereas
the reference part biases all current sources and
generates the threshold voltages and the stabilized
supply voltage for the whole CMOS-logic.

A special thermal protection, ESD-protected in-
puts/DATA pins and a particular output short circuit
characteristic prevent a damage or the destruction
of the device.

Referring to the clock diagram it can be seen that
each channel works independent and contains all
necessary functions described in the following
points.

6/8

L?I' SGS-THOMSON

TRANSFER FROM DATA INPUT TO POWER
OUTPUT. The DATA pins are used bidirectional.
The main path is the transfer of a digital signal from
the DATA pin to the power output (transfer mode).
The data pass the input latch that works also as a
memory in the HOLD MODE. They remain stored
until the TRANSFER MODE is selected to write in
new data.

This means that in all other modes the memory con-
tent will not be changed except the output short cir-
cuit protection was active more than the check time
of 42.5ms. In this case the storage flip-flop will be
reset to set the output for protection into the Off-
state. By activating the READ MODE in this position
it is possible to detect short-circuit load.

To switch on the output again the external control
processor has to select the TRANSFER MODE and
to change the input signal at the corresponding data
terminal to "HIGH" to set the storage flip-flop and
then to write in "LOW". An additional reading of this
channel output (selecting the READ MODE afterthe
mentioned check time) shows whether the short-cir-
cuit is still present.

MICROELECTRONICS
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TRANSFER FROM POWER OUTPUT TO DATA
OUTPUT.The opposite signal path (READING
MODE) from the output to the DATA terminals is
used for the diagnostic function to monitor the out-
put status. Output voltages greater than 3.5V lead
to "HIGH" state at the DATA terminals. The HIGH
level is typical 4.5V and internally stabilized. For
LOW level the saturation voltage of an NPN-transis-
tor is relevant.

SHORT-CIRCUIT PROTECTION. For the use of
lamps a particular short-current characteristic is im-
plemented that is drawn in fig. 3. Because of the low
resistance of lamps during the ON-phase the cur-
rent limit is for typical 2.5ms about the double as for
the second current limiting phase. This prevents a
switching off of this channel after the check time of
42.5ms (dotted line in fig. 3).

These time periods are generated from two frequen-
cies 400Hz/6.4kHz coming from the common oscil-
lator part. If the current limiting is active after the
check period an overload is recognized and the re-
garding channel is switched off and the DATA flip-
flop is also reset as explained earlier.

In order to save supply current a special short-cir-
cuit protection is used that needs no quiescent cur-
rent during the ON-state as long as no overload is
present at the output. Because of this special circuit
configuration the output current must exceed a
given threshold to activate the current regulation
loop.

This current threshold ItH is determined by the ON-
resistance Rpson of the output DMOS and the mini-
mum operating supply voltage Vsmin of the limiting
circuit and can be easily calculated in the following
way :

ITH = Vsmin/Roson = 4V/1.5Q = 2.7A (typical value
at Ty = 25°C)

When the output is shorted for instance to V = a
maximum peak current will occur for a short dura-
tion up to the limiting circuit is switched on and the
settling time is over. Under worst case conditions
(Tj= 40°C), Vs = 16V, where Rpson is lowest) the
peak current can reach 7A with a duration of 1us at
Vout = 15V and 4A with a duration of 20us at
VOLII = 5V

COMMON PARTS

MODE CONTROL. By the TRANSFER and EN-
ABLE input the working modes can be selected as
shown in the truthtable in the upper part of fig. 1.
The control signals coming from both input com-
parators which determine the logic threshold and
hysteresis drive the mode logic that distributes the
right data to all output blocks.

TRANSFER, HOLD and READ MODE are ex-
plained before. The remaining STANDBY MODE
switches the clock oscillator and all outputs off and
reduces the quiescent current below 100uA. This
means that only the both mode comparators and the
bandgap regulator are active. The input data stored
before will be not changed.

OSCILLATOR PART. The clock oscillator contains
an on-chip capacitor and requires therefore no ex-
ternal components. The oscillation frequency is ap-
proximately in the range of 50kHz. This oscillator
signal is devided by a 7 bit-counter which creates
the two frequencies for the timing of all short current
control circuits in each output block.

VOLTAGE REFERENCE. The main reference cell
is a bandgap controlled very low drop voltage regu-
lator. All threshold voltages for the input compara-
tors, the diagnostic comparators and the thermal
overload comparators as well as the reference volt-
age for the CMOS supply buffers are derived from
one resistor devider.

Because of the low current capability of the regula-
tor two buffers are used to supply the CMOS logic
for every four channels. These voltage followers
work like a current multiplier at a very low quiescent
current. A clamping circuit prevents that the CMOS
breakdown voltage will be reached.

CURRENT REFERENCE + POWER-ON RESET.
The two temperature compensated current lines are
generated directly from the bandgap voltage and
are switched off by the mode logic to save supply
current. A third unswitched current line biases the
input comparators and CMOS buffers.

During the supply voltage rise the power-on reset
circuit provides a defined status of all latches in the
CMOS logic. From a supply voltage of about 4V on
it enables the whole logic and the device can work.

PROTECTION CIRCUITS

ESD-PROTECTION. Both input comparators (EN-
ABLE, TRANSFER) are ESD protected and include
zener diodes that clamp the gates of the internal
MOSFETSs to minimal 15V. Second diodes clamp
theseinputs to V =if the supply voltage is lower than
0.6V below the zener voltage.

The eight DATA terminals has the same ESD pro-
tection structure as the comparator inputs only with
the difference that the zener diode has a clamping
voltage of minimal 7V.

SHORT CURRENT LIMITING. The detailed func-
tion explanation is given in a former section where
the output block is described. This kind of protection

L7 S5S-THOMSON 8
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determines the limits within the safe operating area
of the used DMOS structure.

The big chip area and the heat capacity of silicon
allow for short durations peak currents up to five
times the maximum DC current that occur under cer-
tain conditions as expounded above.

THERMAL SHUTDOWN. Because of the symmetry
and the big size of the chip two thermal overload
protection circuits were placed on each side of the
chip where the output structures are concentrated

8/8

"— SGS-THOMSON

to ensure minimum thermal gradients to the thermal
sensors.

At a chip temperature of about 160°C the device is
switched off. This state is similar to the STANDBY
MODE. After the temperature remains under ap-
proximately 135°C the element is switched on. The
thermal shut-down does not influence any logic be-
cause it switches only the gates of all output DMOS-
transistors directly to ground.

MICROELECTRONICS
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7 - BUZ11
> 4 gm&@%@&'&%%&m?@% BUZ11FI

N - CHANNEL ENHANCEMENT MODE
POWER MOS TRANSISTORS

TYPE Vpss Rps(on) Ip"
BUZ11 50 V 0.04 Q 30 A
BUZ11FI 50V 0.04 @ 20 A

HIGH SPEED SWITCHING
VERY LOW ON-LOSSES

LOW DRIVE ENERGY FOR EASY DRIVE
HIGH TRANSCONDUCTANCE/C,., RATIO

INDUSTRIAL APPLICATIONS:
* AUTOMATIVE POWER ACTUATORS

N - channel enhancement mode POWER MOS field T0-220 ISOWATT 220
effect transistors. Easy drive and very fast switch-
ing times make these POWER MOS transistors
ideal for high speed switching circuits in applica-
tions such as power actuator driving, motor drive INTERNAL SCHEMATIC 0
including brushless motors, hydraulic actuators and DIAGRAM
many other uses in automotive applications. They
also find use in DC/DC converters and uninterrupt-
ible power supplies. G

s
ABSOLUTE MAXIMUM RATINGS
Vps Drain-source voltage (Vgg=0) 50 \
Vber Drain-gate voltage (Rgs =20 KQ) 50 \Y
Vas Gate-source voltage +20 \Y
Iom Drain current (pulsed) T,=25°C 120 A

BUZ 11 BUZ11FI
Ipb" Drain current (continuous) T,=30°C 30 20 A
Piot™ Total dissipation at T, <25°C 75 35 w
Tatg Storage temperature —55 to 150 °C
T Max. operating junction temperature 150 °C
DIN humidity category (DIN 40040) E
IEC climatic category (DIN IEC 68-1) 55/150/56

" See note on ISOWATT 220 in this datasheet
June 1988 1/5
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THERMAL DATA*®

TO-220 | ISOWATT 220

Rihj - case Thermal resistance junction-case max 1.67 | 3.57 °C/W
Rihj - amp Thermal resistance junction-ambient max 75 °C/W

ELECTRICAL CHARACTERISTICS (T =25°C unless otherwise specified)

Parameters Test Conditions Min. | Typ. | Max. | Unit
OFF
Vier) pss Drain-source Ip= 250 pA Vas= 0 50 \Y
breakdown voltage
Ipss Zero gate voltage Vps= Max Rating 250 | pA
drain current (Vgg=0) | Vpg= Max Rating T;j= 125°C 1000 | pA
lgss Gate-body leakage Vgs=+20V +100| nA
current (Vpg=0)
ON
Vas @n Gate threshold Vps= Vas o= 1 mA 2.1 14 | v
voltage
Robs (on) Static drain-source Vgs= 10V Ipb=15A 004 @
on resistance
DYNAMIC
Ors Forward Vps= 25V Ib= 15 A 4 mho
transconductance
Ciss Input capacitance 2000 | pF
Coss Output capacitance Vpg= 25V f=1MHz 1100 | pF
rss Reverse transfer Vgs= 0 400 | pF
capacitance
SWITCHING
tyon  Turn-on time Vpp= 30 V Ib=3A 45 | ns
t Rise time Rgs= 50 Q Vgs= 10V 110 | ns
tyop  Turn-off delay time 230 | ns
t Fall time 170 | ns

® See note on ISOWATT 220 in this datasheet

2/5
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BUZ11 - BUZ11FI

ELECTRICAL CHARACTERISTICS (Continued)

Parameters Test Conditions Min. | Typ. [ Max. | Unit
SOURCE DRAIN DIODE
Isp Source-drain current | T,= 25°C 30 A
lspm Source-drain current 120 | A
(pulsed)
Vsp Forward on voltage lsp= 60 A Vgs= 0 26 | V
tr Reverse recovery 200 ns
time
Q Reverse recovered lsp= 30 A di/dt = 100A/us 0.25 nC
charge
Safe operating areas Thermal impedance Derating curve
(standard package) (standard package) (standard package)
bA) Sk Zmyc Gu-1330
. (K/W) ~
‘ N
102 10’
. - K N
— R
10! 10"
10° =
00 ! ‘ 10 50 100 Tease(°C)
Output characteristics Transfer characteristics Transconductance
oAl VGS=ZWI GC-0869 WA GC-0666 g“(s‘ GC-0667
s ot Ao ]
0 [/ f—Lev W h
171/ — i 15 Vps=25V [ 15 =
40 T
1/ Tease=25°C ]
1y i
30 I/ Y 10 1 10
20 / ] Vos=25V
/ 5 / 5
0 SV
i LV /
0 1 2 3 L S Vpstv) 0 2 L 6 8 VgslV) 0 S 10 15 (A
(37 SGS-THOMSON 815
Y/, ICROELECTRONICS
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Static drain-source on

Maximum drain current

resistance vs temperature
GC-0698 GU-1393
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35 B
\\
3
° 20 \\
2 o0 \\
20
20 10
15 \
10
0 10 20 30 L0 50 IplA) 0 50 100 Tc (O
Capacitance variation Gate threshold voltage
vs temperature
GC-0523 GC-0556/1
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Trase=25°C {norm)
f=1MHz 2
3000 Vgs=0V
N
10
2000 ™~
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Source-drain diode forward
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BUZ11 - BUZ11FI

ISOWATT220 PACKAGE
CHARACTERISTICS AND APPLICATION.

ISOWATT220 is fully isolated to 2000V dc. Its ther-
mal impedance, given in the data sheet, is optimi-
sed to give efficient thermal conduction together
with excellent electrical isolation.

The structure of the case ensures optimum distan-
ces between the pins and heatsink. The
ISOWATT220 package eliminates the need for ex-
ternal isolation so reducing fixing hardware. Accu-
rate moulding techniques used in manufacture
assure consistent heat spreader-to-heatsink capa-
citance.

ISOWATT220 thermal performance is better than
that of the standard part, mounted with a 0.1mm
mica washer. The thermally conductive plastic has
a higher breakdown rating and is less fragile than
mica or plastic sheets. Power derating for
ISOWATT220 packages is determined by:

T - T,
Rin

from this Ip,,, for the POWER MOS can be cal-
culated:

Po
Ibmax< Ro o ——
DS(on) (at 150°C)

ISOWATT DATA

Safe operating areas

7

102
00 e st T e S ey 10 10‘3

Thermal impedance

|
||||||

w10 tpls) 0 25 50 75 100 125 Teoel®C)

THERMAL IMPEDANCE OF
ISOWATT220 PACKAGE

Fig. 1 illustrates the elements contributing to the
thermal resistance of transistor heatsink assembly,
using ISOWATT220 package.

The total thermal resistance Ry, (to) is the sum of
each of these elements.

The transient thermal impedance, Zy, for different
pulse durations can be estimated as follows:

1 - for a short duration power pulse less than 1ms;
Zp< Ryngc

2 - for an intermediate power pulse of 5ms to 50ms:
Zin= Rinc

3 - for long power pulses of the order of 500ms or
greater:

Zp= Ripyc + Rinchs + RinHs-amb

It is often possibile to discern these areas on tran-
sient thermal impedance curves.

Fig. 1

Rtns-c Rinc-ts RthHs-amb
— AAA—AAA—AAN—

Derating curve

Prot(W) C-0415

50

40

30

20

- 5/5
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BUZ11A

N - CHANNEL ENHANCEMENT MODE

POWER MOS TRANSISTOR

TYPE Vbss
BUZ11A 50 V

Rps(on) Ip
0.06 2 25 A

HIGH CURRENT

ULTRA FAST SWITCHING

VERY LOW ON-LOSSES

LOW DRIVE ENERGY FOR EASY DRIVE

INDUSTRIAL APPLICATIONS:
AUTOMOTIVE POWER ACTUATORS
MOTOR CONTROLS

TO-220
N - channel enhancement mode POWER MOS field
effect transistor. Easy drive and very fast switching
times make this POWER MOS transistor ideal for
high speed switching applications. INTERNAL SCHEMATIC 0
Typical uses include power actuator driving, mo- DIAGRAM
tor drive including brushless motors, hydraulic ac-
tuators and many other uses in automotive
applications. It also finds use in DC/DC converters G
and uninteruptible power supplies.
S
ABSOLUTE MAXIMUM RATINGS
Vps Drain-source voltage (Vgg=0) 50 \Y
Vbar Drain-gate voltage (Rgg =20 KQ) 50 \
Vas Gate-source voltage +20 \Y
Ip Drain current (continuous) T,=25°C 25 A
Iom Drain current (pulsed) 100 A
Piot Total dissipation at T, <25°C 75 W
Tetg Storage temperature —55 to 150 °C
T Max. operating junction temperature 150 °C
DIN humidity category (DIN 40040) E
IEC climatic category (DIN IEC 68-1) 55/150/56

June 1988
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THERMAL DATA

Rinj - case Thermal resistance junction-case max 1.67 °C/W
Ripj - amp Thermal resistance junction-ambient max 75 °CIW

ELECTRICAL CHARACTERISTICS (T i= 25°C unless otherwise specified)

Parameters Test Conditions Min. | Typ. [ Max. | Unit
OFF
Vier) pss Drain-source Ip= 250 pA Vgs= 0 50 \
breakdown voltage
Ipss Zero gate voltage Vps= Max Rating 250 | pA
drain current (Vgg=0) | Vpg= Max Rating T,= 125°C 1000 [ pA
lgss Gate-body leakage Vgs=+20V +100( nA
current (Vpg=0)
ON
VGS (th) Gate threshold VDS = VGS [D= 1 mA 2.1 4 \)
voltage
Ros (on) Static drain-source Vgs= 10V Ipb= 156 A 006 | Q
on resistance
DYNAMIC
Oss Forward Vps= 25V Ib=15A 4.0 mho
transconductance
Ciss Input capacitance 2000 | pF
Coss Output capacitance Vpg= 25V f= 1 MHz 1100 | pF
Ciss Reverse transfer Vgs= 0 400 | pF
capacitance
SWITCHING
t4n  Turn-on time Vpp= 30V Ib=3A 45 ns
t, Rise time Rgs= 50 @ Vgs= 10V 110 | ns
tyoy  Turn-off delay time 230 | ns
t; Fall time 170 | ns
2/4 SGS-
I°73 mn@ﬁ@g&gv%l@sw%@%
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BUZ11A

ELECTRICAL CHARACTERISTICS (Continued)

Parameters Test Conditions Min. | Typ. | Max. | Unit
SOURCE DRAIN DIODE
lsp Source-drain current | T,= 25°C 25 A
lspm Source-drain current 100 | A
(pulsed)
Vsp Forward on voltage Isp= 50 A Vgs= 0 24 |V
t, Reverse recovery 200 ns
time
Q,, Reverse recovered lsp= 25 A di/dt = 100A/ps 0.25 uC
charge
Safe operating areas Thermal impedance Derating curve
an.\ = 1847 Pfof(w) 6U-1390
: 70 A
¢ N
' 60
L ﬁ\ =
: e it 50 N
<5 -+ 1
. NN e 40
NIK N o
0, e N = 0
N H Tms H
. AN 20 N
D ons AY
. NN 10 N
o [
100 1
w T e 0 50 100 Tease (O
Output characteristics Transfer characteristics Transconductance
GC-0715 GC-0710 GC-0712
blA) [T IplA) 91s(S)
Vgs=20V 10
50 & 2» / %
Vps=25V
40 eV
Va 15 7
WS/ [ |
/, v /
» ) 10 / 8
N//4 v
1 4
10 v > / Vps=25V
[/ 48 v |
0 1 2 3 3 5 VpstV) 0 2 L 6 8 Vgstv) 0 5 10 15 20 lplA)
;7 SGS-THOMSON 814
Y/, HIGROELECTRONIGS
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Static drain-source on
resistance
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Lyy SGS-THOMSON

BUZ71A

N - CHANNEL ENHANCEMENT MODE

POWER MOS TRANSISTOR

TYPE Vpss
BUZ71A | 50V

Rps(on) Ip
0.12 Q 13 A

ULTRA FAST SWITCHING
LOW DRIVE ENERGY FOR EASY DRIVE
COST EFFECTIVE

INDUSTRIAL APPLICATIONS:
AUTOMOTIVE POWER ACTUATORS
MOTORS CONTROL

INVERTERS

\(e)
N

TO-220
N - channel enhancement mode POWER MOS field
effect transistor. Easy drive and very fast switch-
ing times make this POWER MOS transistor ideal
for high speed switching applications such as pow- INTERNAL SCHEMATIC 2
er actuator driving, motor drive including brushless DIAGRAM
motors, hydraulic actuators and many other uses
in automotive and automotive and automatic guid-
ed vehicle applications. It also finds use in DC/DC G
converters and uninteruptable power supplies.
S
ABSOLUTE MAXIMUM RATINGS
Vbs Drain-source voltage (Vgg="0) 50 \Y
Vber Drain-gate voltage (Rgs =20 KQ) 50 \Y
Vas Gate-source voltage +20 \Y
Ip Drain current (continuous) T,=25°C 13 A
Iom Drain current (pulsed) 52 A
Piot Total dissipation at T, <25°C 40 W
Tstg Storage temperature —55 to 150 °C
T; Max. operating junction temperature 150 °C
DIN humidity category (DIN 40040) E
IEC climatic category (DIN IEC 68-1) 55/150/56
June 1988 1/4
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THERMAL DATA

Rip; - case Thermal resistance junction-case max 3.1 °C/W
Rihj - amp Thermal resistance junction-ambient max 75 °C/IW

ELECTRICAL CHARACTERISTICS (T;=25°C unless otherwise specified)

Parameters Test Conditions Min. | Typ. | Max. | Unit
OFF
Vigr) pss Drain-source Ip= 250 pA Vgs= 0 50 \
breakdown voltage
Ipss Zero gate voltage Vps= Max Rating 250 | pA
drain current (Vgg=0) | Vpg= Max Rating Tj= 125°C 1000 | pA
lgss Gate-body leakage Vgs=+20V +100| nA
current (VDS = 0)
ON
VGS (th) Gate threshold VDS= VGS |D= 1 mA 2.1 4 V
voltage
Rps (on) Static drain-source Vgg= 10V Ib=9A 012 | @
on resistance
DYNAMIC
Oss Forward Vps= 25V Ib=9A 3 mho
transconductance
Ciss Input capacitance 650 | pF
Coss Output capacitance Vpg= 25V f= 1 MHz 450 | pF
Crss Reverse transfer Vgs= 0 280 | pF
capacitance
SWITCHING
t4n)  Turn-on time Vpp= 30V Ib=3A 30 ns
t, Rise time Rgs= 50 @ Vgs= 10V 85 | ns
taoy  Turn-off delay time 20 ns
t Fall time 110 | ns
2/4 SGS-
Ly 353 THOMSON
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BUZ71A

ELECTRICAL CHARACTERISTICS (Continued)

Parameters Test Conditions Min. | Typ. | Max. | Unit
SOURCE DRAIN DIODE
lsp Source-drain current | T,= 25°C 13 A
Ispm Source-drain current 52 A
(pulsed)
Vsp Forward on voltage lsp= 26 A Vgs= 0 2.2 \'
tr Reverse recovery 120 ns
time
Q. Reverse recovered Isp= 13 A di/dt = 100A/us 0.15 uC
charge
Safe operating areas Thermal impedance Derating curve
-7 GU-1610/1 LU-1620/1
Ip (A, === (Z'w) Prot (W)
. ETER FHHH—
fou's 1]
. N N} | |11 .
”‘. \\ \ h L1 ‘L 100122 ;E v \\\\
¢ SEEE 0207 a 20
‘ im =01 4
. § il -l N
— 10ms > !
10°' e R\ 1|0| I 101E oo:M |’7 | 20
: e
0:42
! | | vl !
w (] PEE ] 2 L 0’ = = : 3 10 107 10°
10 10 Vos ™ 10 10 10 tpls) 0 50 100 Tease!'0)
Output characteristics Transfer characteristics Transconductance
GC-0559 6C-0553 (s) GC-0560
(A) p— (A) 9ts!
’ 1200: P v k ‘
WV 10
16 8v 20
/ . =
Tease=25°C / L
127 15 /
6 A
— SV / /
3 " /
yd / - [ Vps=25V
5
‘¢ W Vgs=25V z
ol/ 1 2 3 L VstV 0 3 8 VgstV) 0 10 20 30 40 50 GlAl
N7 SGS-THOMSON 8/a
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Static drain-source on

resistance
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Capacitance variation
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ﬁ_ SGS-THOMSON IRF 520/FI-521/FI
Y/, ICROELECTRONICS IRF 522/FI-523/FI

N - CHANNEL ENHANCEMENT MODE
POWER MOS TRANSISTORS

TYPE Vpss Rps(on) Ip "
IRF520 100 V 0.27 9 9.2 A
IRF520F1 | 100 V 0.27 Q 7 A
IRF521 80 V 0.27 Q 9.2A
IRF521FI 80 V 0.27 0 7 A @
IRF522 100 V 0.36 Q 8 A \
IRF522F1 | 100 V 0.36 Q 6 A n
IRF523 80 V 0.36 Q 8 A
IRF523F] 80 V 0.36 © 6 A

e 80-100 VOLTS - FOR DC/DC CONVERTERS

e HIGH CURRENT

* RATED FOR UNCLAMPED INDUCTIVE TO-220 ISOWATT220
SWITCHING (ENERGY TEST) ¢

e ULTRA FAST SWITCHING

¢ EASY DRIVE- FOR REDUCED COST AND SIZE

INDUSTRIAL APPLICATIONS: INTERNAL SCHEMATIC D
e UNINTERRUPTIBLE POWER SUPPLIES DIAGRAM
¢ MOTOR CONTROLS
N - channel enhancement mode POWER MOS field ef-
fect transistors. Easy drive and very fast switching times G
make these POWER MOS transistors ideal for high speed
switching applications. Applications include DC/DC con-

verters, UPS, battery chargers, secondary regulators, ser- S
vo control, power-audio amplifiers and robotics.
ABSOLUTE MAXIMUM RATINGS IRF
TO-220 520 521 522 523
ISOWATT220 520F1 521F1 522F1 523FI
Vpg * Drain-source voltage (Vgg=0) 100 80 100 80 \
Vpgr *  Drain-gate voltage (Rgg =20 KQ) 100 80 100 80 \
Vas Gate-source voltage +20 \
Ipv (®)  Drain current (pulsed) 37 37 32 32 A
520 521 522 523
Ip Drain current (cont.) at T,= 25°C 9.2 9.2 8 8 A
Ip Drain current (cont.) at T,= 100°C 6.5 6.5 5.6 5.6 A
520F1 521F1 522F1 523FI
Ip® Drain current (cont.) at T,= 25°C 7 7 6 6 A
Ip™ Drain current (cont.) at T = 100°C 4 4 3.5 3.5 A
TO-220 ISOWATT220
Piot™ Total dissipation at T, <25°C 60 30 i
. Derating factor 0.48 0.24 W/°C
Tag Storage temperature —55 to 150 °C
T Max. operating junction temperature 150 °C
* 25°C to 125°C
(o) Fl’epetmve Rating: Pulse width limited by max junction temperature.
= See note on ISOWATT220 on this datasheet.
* Introduced in 1988 week 44
June 1988 1/6
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IRF 520/Fl - 521/FI - 522/Fl - 523/FI

THERMAL DATA*®

TO-220 | ISOWATT220

Ripj - case Thermal resistance junction-case max 2.08 | 4.16 °C/W
thes  1hermal resistance case-sink typ 0.5 °C/W
Rin.amp  Thermal resistance junction-ambient max 80 °C/wW
| Maximum lead temperature for soldering purpose 300 °C
ELECTRICAL CHARACTERISTICS (T, =25°C unless otherwise specified)
Parameters Test Conditions Min. | Typ. | Max. | Unit
OFF
\/(BR) DSS Drain'source ID = 250 [LA VGS = 0
breakdown voltage for IRF520/522/520FI1/522FI 100 Vv
for IRF521/523/521FI1/523FI 80 \
Ipss Zero gate voltage Vps= Max Rating 250 | pA
drain current (Vgg=0) | Vpg= Max Rating x 0.8 T,= 125°C 1000 | pA
lgss Gate-body leakage Vgs=+20V +500| nA
current (Vpg=0)
ON *
Vaes@n Gate threshold voltage| Vps= Vgs Ip= 250 pA 2 4 \
Ip(on) On-state drain current | Vps> Ip (on) X Rps(on) max Vas=10 V
for IRF520/521/520F1/521FI1 9.2 A
for IRF521/523/521FI1/523FI 8 A
Rps (on) Static drain-source Vgg= 10V Ipb= 5.6 A
on resistance for IRF520/521/520FI1/521FI 027 | Q
for IRF522/523/522FI/523F]I 036 | Q
ENERGY TEST
luis Unclamped inductive | Vpp= 30 V L = 100 xH
switching current starting Tj= 25°C
(single pulse) for IRF520/521/520F1/521FI 9.2 A
for IRF522/523/522FI1/523FI 8 A
DYNAMIC
O, ** Forward VDS> ID X RDS 2.7 mho
° transconductance Ip= 5.6 X) K (o) max
Ciss Input capacitance 600 | pF
0sS Output capacitance Vps= 25V f= 1 MHz 400 | pF
rss Reverse transfer Vgs= 0 100 | pF
capacitance
26 57 SGS-THOM
/. mu@m@@&.@gm@swgu)@ngl
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IRF 520/FI - 521/FI - 522/Fl - 523/FI|

ELECTRICAL CHARACTERISTICS (Continued)

Parameters Test Conditions Min. | Typ. [ Max. | Unit
SWITCHING
ty Turn-on time Vpp= 40 V Ib=40A 40 | ns
£©  Rise time RZ 50 0 70 | ns
taom  Turn-off delay time (see test circuit) 100 | ns
t Fall time 70 | ns
Qq Total Gate Charge Vgs=15V Ipb=9.2A 15 | nC
Vps= Max Rating x 0.8
(see test circuit)
SOURCE DRAIN DIODE
lsp Source-drain current 9.2 [ A
Ispm (*) Source-drain current 37 A
(pulsed)
Vgp** Forward on voltage lsgp= 9.2 A Vgs= 0 25 |V
t, Reverse recovery T;=150°C 280 ns
time
Q, Reverse recovered lsp=9.2A di/dt = 100 Alps 1.6 uC
charge

** Pulsed: Pulse duration < 300 ps, duty cycle < 1.2%
(*) Repetitive Rating: Pulse width limited by max junction temperature
® See note on ISOWATT220 in this datasheet

Safe operating areas
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IRF 520/FI - 521/FI - 522/FI - 523/FI

Output characteristics

Ge-051

Output characteristics
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IRF 520/FI - 521/FI - 522/FI - 523/FI

Normalized on resistance
vs temperature
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IRF 520/FI - 521/FI - 522/FI - 523/FI

ISOWATT220 PACKAGE
CHARACTERISTICS AND APPLICATION.

ISOWATT220 is fully isolated to 2000V dc. Its ther-
mal impedance, given in the data sheet, is optimi-
sed to give efficient thermal conduction together
with excellent electrical isolation.

The structure of the case ensures optimum distan-
ces between the pins and heatsink. The
ISOWATT220 package eliminates the need for ex-
ternal isolation so reducing fixing hardware. Accu-
rate moulding techniques used in manufacture
assure consistent heat spreader-to-heatsink capa-
citance.

ISOWATT220 thermal performance is better than
that of the standard part, mounted with a 0.1mm
mica washer. The thermally conductive plastic has
a higher breakdown rating and is less fragile than
mica or plastic sheets. Power derating for
ISOWATT220 packages is determined by:

T - T
Rth

from this Ipmay for the POWER MOS can be cal-
culated:

Po

IDmax<

Rbs(on) (at 150°¢)

ISOWATT DATA
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Thermal impedance

72 SGS-THOMSON
' MICROELECTRONICS

THERMAL IMPEDANCE OF
ISOWATT220 PACKAGE

Fig. 1 illustrates the elements contributing to the
thermal resistance of transistor heatsink assembly,
using ISOWATT220 package.

The total thermal resistance Ry, (o is the sum of
each of these elements.

The transient thermal impedance, Zy, for different
pulse durations can be estimated as follows:

1 - for a short duration power pulse less than 1ms;
Zin< Rpsc

2 - for an intermediate power pulse of 5ms to 50ms:
Zin= Riuc

3 - for long power pulses of the order of 500ms or
greater:

Zyp= Riyc + Rinchs + Rinns-amb

It is often possibile to discern these areas on tran-
sient thermal impedance curves.

Fig. 1

Rtns-c Rinc-s RthHs-amb
— AAM—AAA—AAA—

Derating curve
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(_ SGS-THOMSON IRF 530/FI-531/FI
Y/, NICROELECTRONICS IRF 532/FI-533/FI

N - CHANNEL ENHANCEMENT MODE
POWER MOS TRANSISTORS

PRELIMINARY DATA

TYPE Vbss Rps(on) Ip "
IRF530 100 V 0.16 Q 14 A
IRF530FI 100 V 0.16 Q 9A
IRF531 80V 0.16 @ 14 A
IRF531FI 80V 0.16 Q 9A
IRF532 100V 0.23 Q 12 A
IRF532FI 100 V 0.23 Q 8A
IRF533 80V 0.23 Q 12 A
IRF533FI 80V 0.23 Q 8A

80-100 VOLTS - FOR DC/DC CONVERTERS
HIGH CURRENT

ULTRA FAST SWITCHING TO-220 ISOWATT220
EASY DRIVE- FOR REDUCED COST AND SIZE

INDUSTRIAL APPLICATIONS:
¢ UNINTERRUPTIBLE POWER SUPPLIES
* MOTOR CONTROLS INTERNAL SCHEMATIC 0

N - channel enhancement mode POWER MOS field DIAGRAM
effect transistors. Easy drive and very fast switch-
ing times make these POWER MOS transistors
ideal for high speed switching applications. Appli- G
cations include DC/DC converters, UPS, battery
chargers, secondary regulators, servo control,

power-audio amplifiers and robotics. S
ABSOLUTE MAXIMUM RATINGS IRF
TO-220 530 531 532 533
ISOWATT220 530FI 531F1 532FI 533FI
Vps * Drain-source voltage (Vgg=0) 100 80 100 80 \Y
Vpgr *  Drain-gate voltage (Rgg =20 KQ) 100 80 100 80 Vv
Vas Gate-source voltage +20 \
Ipm (®)  Drain current (pulsed) 56 56 48 48 A
loum Drain inductive current, clamped (L= 100 pH) 56 56 48 48 A
530 531 532 533
Ip Drain current (cont.) at T,= 25°C 14 14 12 12 A
Ip Drain current (cont.) at T,= 100°C 9 9 8 8 A
530FI 531FI 532F1 533FI
Ib" Drain current (cont.) at T,= 25°C 9 9 8 8 A
Ipb" Drain current (cont.) at T,= 100°C 55 5.5 5 5 A
TO-220 ISOWATT220
Pyt ™ Total dissipation at T, <25°C 79 35 W
- Derating factor 0.63 0.28 W/eC
Tetg Storage temperature —55 to 150 °C
T Max. operating junction temperature 150 °C
* T,= 25°C to 125°C
(o) Ffepetiﬁve Rating: Pulse width limited by max junction temperature.
= See note on ISOWATT220 on this datasheet.
June 1988 113
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IRF 530/FI - 531/FI -

532/Fl - 533/FI

THERMAL DATA*™

TO-220 I ISOWATT220

1.58 | 3.57

Rinj - case Thermal resistance junction-case max °C/W
ihe.s  Thermal resistance case-sink typ 0.5 °C/IW
Rth] amb Thermal resistance junction-ambient max 80 °C/W
Maximum lead temperature for soldering purpose 300 °C
ELECTRICAL CHARACTERISTICS (T .5, =25°C unless otherwise specified)
Parameters Test Conditions Min. | Typ. | Max. | Unit
OFF
V, Drain-source Ip= 250 pA Vgs= 0
(B DSS breakdown voltage for IRF530/532/530FI1/532FI 100 \
for IRF531/533/531FI/533FI 80 v
Ipss Zero gate voltage Vps= Max Rating 250 | pA
drain current (Vgg=0) | Vpg= Max Rating x 0.8 T,= 125°C 1000 | pA
lgss Gate-body leakage Vgg=+20V +100( nA
current (Vpg=0)
oN * *
Vas (th) Gate threshold voltage| Vpg= Vas Ip= 250 pA 2 4 \
Ipon) On-state drain current | Vpg> Ip (on) X Rpgon) max Vas=10 V
for IRF530/531/530FI/531FI 14 A
for IRF532/533/532FI1/533FI 12 A
Rps on) Static drain-source =10V Ip= 83 A
on resistance for IRF530/531/530FI1/531FI 0.16 | @
for IRF532/533/532FI1/533FI 023 | @
DYNAMIC
s > Forward VDS> IDXm) X RDS (on) max 5.1 mho
transconductance Ip=
Ciss Input capacitance 850 | pF
0sS Output capacitance Vpg= 25V f= 1 MHz 260 | pF
rss Reverse transfer Vags= 50 | pF
capacitance
SWITCHING
t4ony  Turn-on time Vpp= 36V Ip=8.0A 30 ns
t, Rise time R = 15Q 75 | ns
td (ofp) Turn-off delay time ¥  (see test circuit) 40 ns
t Fall time 45 | ns
Qq Total Gate Charge Vgs=10V Ib= 14 A 30 | nC
Vps= Max Rating x 0.8
(see test circuit)
2/3
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IRF 530/Fl - 531/Fl - 532/FI - 533/FI

ELECTRICAL CHARACTERISTICS (Continued)

Parameters Test Conditions Min. | Typ. [ Max. | Unit
SOURCE DRAIN DIODE

Isp Source-drain current 14 A

Ispm () Source-drain current 56 A
(pulsed)

Vgp** Forward on voltage lsp= 14 A Vgs= 0 2.5 \

ty Reverse recovery Tj=150°C 360 ns
time

Q. Reverse recovered Isp= 14 A di/dt = 100 Alps 21 uC
charge

** Pulsed: Pulse duration < 300 s, duty cycle < 2%

(*) Repetitive Rating: Pulse width limited by max junction temperature

" See note on ISOWATT220 in this datasheet

ISOWATT220 PACKAGE
CHARACTERISTICS AND APPLICATION.

ISOWATT220 is fully isolated to 2000V dc. Its ther-
mal impedance, given in the data sheet, is optimi-
sed to give efficient thermal conduction together
with excellent electrical isolation.

The structure of the case ensures optimum distan-
ces between the pins and heatsink. The
ISOWATT220 package eliminates the need for ex-
ternal isolation so reducing fixing hardware. Accu-
rate moulding techniques used in manufacture
assure consistent heat spreader-to-heatsink capa-
citance.

ISOWATT220 thermal performance is better than
that of the standard part, mounted with a 0.1mm
mica washer. The thermally conductive plastic has
a higher breakdown rating and is less fragile than
mica or plastic sheets. Power derating for
ISOWATT220 packages is determined by:

THERMAL IMPEDANCE OF
ISOWATT220 PACKAGE

Fig. 1 illustrates the elements contributing to the
thermal resistance of transistor heatsink assembly,
using ISOWATT220 package.

The total thermal resistance Ry, oy is the sum of
each of these elements.

The transient thermal impedance, Z, for different
pulse durations can be estimated as follows:

1 - for a short duration power pulse less than 1ms;
Zih< Rinyc

2 - for an intermediate power pulse of 5ms to 50ms:
Zih= Rinsc

3 - for long power pulses of the order of 500ms or
greater:

Zp= Rpyc + Rinchs + Rinns-amb

T-T. It is often possibile to discern these areas on tran-
Pp= TR, sient thermal impedance curves.
th
from this I for the POWER MOS can be cal-
culated: Fig. 1
Po R R R
Ipmax< R thJ-C MthC-HS "™thHS-amb
Robs(on) (at 150°c) — AAA—AAA—AAA —
K MSON 3/3
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r SGS-THOMSON IRF 540/FI1-541/FI
Y/, CROELECTRONICS IRF 542/F1-543/FI

N - CHANNEL ENHANCEMENT MODE
POWER MOS TRANSISTORS

TYPE Vpss Rps(on) Ip "
IRF540 100 V 0.077 Q@ 28 A
IRF540FI 100 V 0.077 @ 15 A
IRF541 80V 0.077 Q 28 A
IRF541FI 80V 0.077 Q 15 A
IRF542 100 V 0.100 Q 25 A
IRF542FI 100 V 0.100 Q 14 A
IRF543 80V 0.100 @ 25 A
IRF543FlI 80V 0.100 @ 14 A

80-100 VOLTS - FOR DC/DC CONVERTERS
HIGH CURRENT

ULTRA FAST SWITCHING TO-220 ISOWATT220
EASY DRIVE- FOR REDUCED COST AND SIZE

INDUSTRIAL APPLICATIONS:

e UNINTERRUPTIBLE POWER SUPPLIES
e MOTOR CONTROLS INTERNAL SCHEMATIC 0
N - channel enhancement mode POWER MOS field DIAGRAM

effect transistors. Easy drive and very fast switch-
ing times make these POWER MOS transistors
ideal for high speed switching applications. Appli- G
cations include DC/DC converters, UPS, battery
chargers, secondary regulators, servo control,

power-audio amplifiers and robotics. S
ABSOLUTE MAXIMUM RATINGS IRF
TO-220 540 541 542 543
ISOWATT220 540F1 541F1 542F1 543FI
Vps * Drain-source voltage (Vgg=0) 100 80 100 80 \'4
Vpgr * Drain-gate voltage (Rgs=20 KQ) 100 80 100 80 Vv
&s Gate-source voltage +20 \"
Ipm (®) Drain current (pulsed) 110 110 100 100 A
IoLm Drain inductive current, clamped (L= 100 xH) 110 110 100 100 A
540 541 542 543
Ip Drain current (cont.) at T,= 25°C 28 28 25 25 A
I Drain current (cont.) at T,= 100°C 20 20 17 17 A
540F1 541F1 542F1 543FI
Ip® Drain current (cont.) at T,= 25°C 15 15 14 14 A
Ip" Drain current (cont.) at T,= 100°C 9 9 8 8 A
TO-220 ISOWATT220
Piot™ Total dissipation at T, <25°C 125 40 W
" Derating factor 1 0.32 wi/°C
Tetg Storage temperature —55 to 150 °C
T, Max. operating junction temperature 150 °C
* T.= 25°Cto 125°C
(o) H'epetitive Rating: Pulse width limited by max junction temperature.
= See note on ISOWATT220 on this datasheet.
June 1988 1/6
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IRF 540/FI1 - 541/FI - 542/F1 - 543/FlI

THERMAL DATA™

TO-220 | ISOWATT220

Rinj - case Thermal resistance junction-case max 11312 °CIW
thes  Thermal resistance case-sink typ 0.5 °C/W
Rm, amb Thermal resistance junction-ambient max 80 °C/W
T Maximum lead temperature for soldering purpose 300 °C
ELECTRICAL CHARACTERISTICS (T.,sc=25°C unless otherwise specified)
Parameters Test Conditions Min. | Typ. | Max. | Unit
OFF
V(BR) DSS Dra|n'source |D = 250 [.lA VGS = 0
breakdown voltage for IRF540/542/540F1/542FI| 100 \
for IRF541/543/541FI1/543FI1 80 \'
Ipss Zero gate voltage Vps= Max Rating 250 | pA
drain current (Vgg=0) | Vpg= Max Rating x 0.8 T,= 125°C 1000 | pA
lgss Gate-body leakage Vgg=+20V +500{ nA
current (Vpg=0)
ON **
Vasany Gate threshold voltage| Vps= Vgs Ip= 250 pA 2 4 \Y
Ip(on) On-state drain current | Vpg> lp (on) X Rpgion) max Vas=10 V
for IRF540/541/540F1/541FI 28 A
for IRF542/543/542F1/543FI 25 A
Rps (on) Static drain-source Vgs= 10V Ip= 17 A
on resistance for IRF540/541/540F1/541FI 0.077| @
for IRF542/543/542FI/543FI| 0.100| @
DYNAMIC
O **  Forward Vbs> Ip (on) X Rps (on) max 8.7 mho
transconductance Ip= 17 A
Ciss Input capacitance 1600 | pF
0SS Output capacitance Vps= 25V f= 1 MHz 800 | pF
rss Reverse transfer Vas= 0 300 | pF
capacitance
SWITCHING
td (on) Turn-on time VDD= 30V ID= 15A 30 ns
t, Rise time Ri= 4.7 Q 60 ns
taoy  Turn-off delay time (see test circuit) 80 ns
t Fall time 30 | ns
Qq Total Gate Charge Vgs=10V Ip= 28 A 59 | nC
Vps= Max Rating x 0.8
(see test circuit)
2/6
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IRF 540/Fl - 541/FI - 542/FI - 543/FI

ELECTRICAL CHARACTERISTICS (Continued)

Parameters Test Conditions Min. | Typ. | Max. | Unit
SOURCE DRAIN DIODE
Isp Source-drain current 28 A
Ispm (*) Source-drain current 110 | A
(pulsed)
Vgp**  Forward on voltage lsp= 28 A Vgs= 0 25 |V
ter Reverse recovery T;=150°C 500 ns
time
Q. Reverse recovered lsp= 28 A di/dt = 100 A/us 2.9 uC
charge
** Pulsed: Pulse duration < 300 gs, duty cycle < 1.5%
(°) Repetitive Rating: Pulse width limited by max junction temperature
® See note on ISOWATT220 in this datasheet
Safe operating areas Thermal impedance Derating curve
(standard package) (standard package) (standard package)
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IRF 540/F| - 541/FI - 542/FI - 543/FI

Transconductance
GC-0502
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IRF 540/FI - 541/FI - 542/F1 - 543/FI

Clamped inductive test circuit
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Clamped inductive waveforms
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IRF 540/Fl - 541/F1 - 542/FI - 543/FI|

ISOWATT220 PACKAGE
CHARACTERISTICS AND APPLICATION.

ISOWATT220 is fully isolated to 2000V dc. Its ther-
mal impedance, given in the data sheet, is optimi-
sed to give efficient thermal conduction together
with excellent electrical isolation.

The structure of the case ensures optimum distan-
ces between the pins and heatsink. The
ISOWATT220 package eliminates the need for ex-
ternal isolation so reducing fixing hardware. Accu-
rate moulding techniques used in manufacture
assure consistent heat spreader-to-heatsink capa-
citance.

ISOWATT220 thermal performance is better than
that of the standard part, mounted with a 0.1mm
mica washer. The thermally conductive plastic has
a higher breakdown rating and is less fragile than
mica or plastic sheets. Power derating for
ISOWATT220 packages is determined by:

T, - Te
Rth

from this Ipyay for the POWER MOS can be cal-
culated:

Pp
Ipmax< R
DS(on) (at 150°C)

ISOWATT DATA

Safe operating areas
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THERMAL IMPEDANCE OF
ISOWATT220 PACKAGE

Fig. 1 illustrates the elements contributing to the
thermal resistance of transistor heatsink assembly,
using ISOWATT220 package.

The total thermal resistance Ry, oy is the sum of
each of these elements.

The transient thermal impedance, Zy, for different
pulse durations can be estimated as follows:

1 - for a short duration power pulse less than 1ms;
Zn< Ryyc

2 - for an intermediate power pulse of 5ms to 50ms:
Zp= Ric

3 - for long power pulses of the order of 500ms or
greater:

Zp= Riyc + Rinchs + Rinks-amb

It is often possibile to discern these areas on tran-
sient thermal impedance curves.

Fig. 1
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L_ SGS-THOMSON IRFZ40
Y7, ICROELECTRONICS IRFZ42

N - CHANNEL ENHANCEMENT MODE
POWER MOS TRANSISTORS

TYPE Vpss Rps(on) Ip
IRFZ40 50V 0.028 Q 35 A
IRFZ42 50V 0.035 Q 35 A

* VERY LOW Rps (on) \‘

e LOW DRIVE ENERGY FOR EASY DRIVE N

e HIGH TRANSCONDUCTANCE /C, s RATIO \\
INDUSTRIAL APPLICATIONS:

e AUTOMOTIVE POWER ACTUATORS

e MOTOR CONTROLS
* INVERTERS TO-220

N - channel enhancement mode POWER MOS field
effect transistors. Easy drive and very fast switch-
ing times make these POWER MOS transistors
ideal for high speed switching circuits applications
such as power actuators driving, motor drive includ-
ing brushless motor, hydraulic actuators and many
other in automotive and automatic guided vehicle
applications. They also find use DC/DC convert- S
ers and uninterruptible power supplies

INTERNAL SCHEMATIC 0
DIAGRAM

ABSOLUTE MAXIMUM RATINGS IRFZ40 IRFZ42
Vps * Drain-source voltage (Vgg=0) 50 \Y
Vpgr * Drain-gate voltage (Rgg=20 KQ) 50 v
Vas Gate-source voltage +20 \
Ip Drain current (cont.) at T;=25°C 35 35 A
Ip Drain current (cont.) at T,=100°C 32 29 A
lom(®) Drain current (pulsed) 160 145 A
loLm Drain inductive current, clamped (L= 100 pH) 160 145 A
Piot Total dissipation at T, <25°C 125 w
Derating factor 1.2 W/°C
Teg Storage temperature ~55 to 150 °C
T; Max. operating junction temperature 150 °C
* T;= 25°C to 125°C
*) hepetitive Rating: Pulse width limited by max junction temperature
June 1988 1/5
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IRFZ40 - IRFZ42

THERMAL DATA

Rinj - case Thermal resistance junction-case max 1.0 °CIW
s Thermal resistance case-sink typ 0.5 °CIwW
Rihjamp Thermal resistance junction-ambient max 80 °C/W
T Maximum lead temperature for soldering purpose 300 °C
ELECTRICAL CHARACTERISTICS (T .., =25°C unless otherwise specified)
Parameters Test Conditions Min. | Typ. | Max. | Unit
OFF
\/(BR) DSS Drain-source |D= 250 ﬂA VGS= 0 50 \Y)
breakdown voltage
Ipss Zero gate voltage Vps= Max Rating 250 | pA
drain current (Vgs=0) | Vpg= Max Rating x 0.8 T,= 125°C 1000 | pA
lgss Gate-body leakage Vgg= 20V +500( nA
current (Vpg=0)
ON * &
VGS (th) Gate threshold VDS= VGS |D= 250 [LA 2 4 \Y
voltage
ID(OI'\) On-state drain VDS> ID (on) X RDS(on) max VGS =10V 35 A
current
Rpbs (ony Static drain-source Vgs= 10V Ipb= 29 A
on resistance for IRFZ40 0.028| @
for IRFZ42 0.035| Q
DYNAMIC
O, **  Forward Vbs> Ip (on) X Rbs (on) max 17 mho
transconductance Ip=29 A
Ciss Input capacitance 3000 | pF
Coss Output capacitance Vpg= 25V f= 1 MHz 1200 | pF
Ciss Reverse transfer Vgs= 0 400 | pF
capacitance
SWITCHING
t4ony  Turn-on time Vpp= 25V Ipb=29 A 25 ns
t, Rise time Zi=47Q 60 | ns
taom  Turn-off delay time (see test circuit) 70 ns
& Fall time 25 ns
Qq Total gate charge Vgs= 10V Ip= 64 A 60 | nC
Vps= Max Rating x 0.8
(see test circuit)
215 SGS-THOM
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IRFZ40 - IRFZ42

ELECTRICAL CHARACTERISTICS (Continued)

Parameters Test Conditions Min. | Typ. | Max. | Unit
SOURCE DRAIN DIODE
Isp Source-drain current 35 A
Ispm (°) Source-drain current | for IRFZ40 160 | A
(pulsed) for IRFZ42 145 | A
VGS= O
Vgp**  Forward on voltage for IRFZ40 lsp= 51 A 25 [V
for IRFZ42 Isp= 46 A 2.2 \%
t Reverse recovery T;= 150°C 350 ns
time
Q. Reverse recovered Isp= 51 A di/dt = 100 Alus 2.1 nC
charge
** Pulsed: Pulse duration < 300 ps, duty cycle < 1.5%
(*) Repetitive Rating: Pulse width limited by max junction temperature
Safe operating areas Thermal impedance Derating curve
[D(A) GU-1L63/1 GU-1464 GU-1L73
: EE T PratW)
‘ %; i i 125
: M —<. e {
10? g@i‘_ LTSN 7 1] 100
Esd 3
PN : = "
L oderbabb NN Il —Th
L == - I [Jzth=krmny=c [[|__[[] 50
Ll - ¢ ; || s:.’tl l
R | il =
oL Ismate puuse | \ tle
oo LU \ il |l
00 T e T Tt T g 07 107 07 100 0 25 S0 75 100 125 Tease (D)
tp(s)
Output characteristics Output characteristics Transfer characteristics
GU-146: GU-1460 GU-1661
IpA) | IpA) S Ip(A) ====
Tease= 25°C —Y05>1D {on)* RDS (on)max
160 160
Vgs =10V ov ,
Vgs =10V, L~ 10 EEE%
120 | vl 120 Ve 7
A [ o
80 LA, vl 80 ) —
/ ] /] - == ===
w S o Wl =1)-25
= Y / 6V [ Ty=-55°C
V] sy | | | |
LV [AY 1001
0 1 2 3 L Vps(V) 0 10 20 30 40 Vpstv) 0 2 &4 6 8 10 12 1 16 VsV
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IRFZ40 - IRFZ42

Transconductance
GU-1465
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IRFZ40 - IRFZ42

Clamped inductive test circuit Clamped inductive waveforms
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(— SGS-THOMSON MTP3055A
Y/, CROELECTRONICS MTP3055AFI

N - CHANNEL ENHANCEMENT MODE
POWER MOS TRANSISTORS

TYPE Vbss Rps(on) Ip"
MTP3055A 60V 0.15Q 12 A
MTP3055AFI| 60V 0.15 Q 10 A

* ULTRA FAST SWITCHING - UP TO > 100KHz @ =
¢ LOW DRIVE ENERGY FOR EASY DRIVE \ ‘
REDUCES SIZE AND COST

* INTEGRAL SOURCE - DRAIN DIODE N \\\ \\\\

INDUSTRIAL APPLICATIONS:
e GENERAL PURPOSE SWITCH
* SERIES REGULATOR

TO-220 ISOWATT220
N - channel enhancement mode POWER MOS field
effect transistors. Easy drive and very fast times
make these POWER MOS transistors ideal for high
speed switching circuit in applications such as po- INTERNAL SCHEMATIC 0
wer actuator driving, motor drive including bru- DIAGRAM

shless motors, robotics, actuators lamp driving,
series regulator and many other uses in industrial
control applications. They also find use in DC/DC G
converters and uninterruptible power supplies.

ABSOLUTE MAXIMUM RATINGS
TO-220 MTP3055A
ISOWATT220 MTP3055AFI
Vpbs Drain-source voltage (Vgg=0) 60 \
Vbgr Drain-gate voltage (Rgg=20 KQ) 60 \
Ves Gate-source voltage +20 \
Iom Drain current (pulsed) 26 A
lam Gate current (pulsed) 1.5 A
TO-220 ISOWATT220

Ib™ Drain current (continuous) 12 10 A
Piot™ Total dissipation at T, <25°C 40 30 w

" Derating factor 0.32 0.24 W/°C
Tstg Storage temperature —-65 to 150 °C
T; Max. operating junction temperature 150 °C
" See note on ISOWATT220 in this datasheet
June 1988 1/6
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MTP3055A - MTP3055AFI

THERMAL DATA *®

TO-220 | ISOWATT220

3.12 , 4.16

Rihj - case Thermal resistance junction-case max °C/W
T Maximum lead temperature for soldering purpose max 275 °C
ELECTRICAL CHARACTERISTICS (T,s, =25°C unless otherwise specified)
Parameters Test Conditions Min. | Typ. | Max. | Unit
OFF
Visr) pss Drain-source Ip= 250 pA Ves= 0 60 \Y
breakdown voltage
Ipss Zero gate voltage Vps= Max Rating 50 | pA
drain current (Vgg=0) | Vps= Max Rating x 0.8 T = 125°C 1000 | pA
lgss Gate-body leakage Vgs=+20V +100( nA
current (Vpg=0)
ON *
VGS (th) Gate threshold VDS= VGS |D= 1mA 2 4.5 \%
voltage Vps= Vgs Ip= 1 mA T;= 100°C 1.5 4 \Y
Rps (on) Static drain-source Vgs= 10V Ip=6A 0.15
on resistance
Vbs (on) Drain-source on Vgs= 10V Ip= 12A 2.0 \'
voltage Vgs= 10V Ip= 6A 09 | V
Vgs= 10V Ip= 6 A T,= 100°C 15 | V
DYNAMIC
O™ Forward Vps= 10V Ip= 6 A 45 mho
transconductance
Ciss Input capacitance 500 | pF
0ss Output capacitance Vps= 25V f= 1 MHz 200 | pF
rss Reverse transfer Vgs= 0 100 | pF
capacitance
Qq Total gate charge Vpg= 48V Ip= 12A 17 | nC
Vgs= 10V
SWITCHING
tyony  Turn-on time Vpp= 25V Ip=6A 20 | ns
r Rise time Rgen= 50 60 ns
tyoy  Turn-off delay time 65 [ ns
t Fall time 65 ns
2/6 y7 SGS- N
Y7, 53 THoMeon
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MTP3055A - MTP3055AFI

ELECTRICAL CHARACTERISTICS (Continued)

Parameters Test Conditions Min. | Typ. | Max. | Unit
SOURCE DRAIN DIODE
Vsp Forward on voltage lsp= 12 A Vgs= 0 2 \Y
te Reverse recovery lsp= 12 A Vgs= 0 75 | ns
time
* Pulsed: Pulse duration < 300 ps, duty cycle < 2%
- ™ See note on ISOWATT220 in this datasheet
Safe operating areas Thermal impedance Derating curve
(standard package) (standard package) (standard package)
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MTP3055A - MTP3055AFI

Static drain-source on

Gate charge vs gate-source
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MTP3055A - MTP3055AFI

Switching times test circuit for resistive load Switching time waveforms for resistive load
R
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v, R 200 133
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Pulse width < 100 us SC-0008/1
Duty cycle < 2%
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MTP3055A - MTP3055AFI

ISOWATT220 PACKAGE
CHARACTERISTICS AND APPLICATION.

ISOWATT220 is fully isolated to 2000V dc. Its ther-
mal impedance, given in the data sheet, is optimi-
sed to give efficient thermal conduction together
with excellent electrical isolation.

The structure of the case ensures optimum distan-
ces between the pins and heatsink. The
ISOWATT220 package eliminates the need for ex-
ternal isolation so reducing fixing hardware. Accu-
rate moulding techniques used in manufacture
assure consistent heat spreader-to-heatsink capa-
citance.

ISOWATT220 thermal performance is better than
that of the standard part, mounted with a 0.1mm
mica washer. The thermally conductive plastic has
a higher breakdown rating and is less fragile than
mica or plastic sheets. Power derating for
ISOWATT220 packages is determined by:

T - T,
Rin

from this Ipy,ay for the POWER MOS can be cal-
culated:

Po
Ipmax< B
DS(on) (at 150°C)

ISOWATT DATA

Safe operating areas

GC-088t

Thermal impedance

THERMAL IMPEDANCE OF
ISOWATT220 PACKAGE

Fig. 1 illustrates the elements contributing to the
thermal resistance of transistor heatsink assembly,
using ISOWATT220 package.

The total thermal resistance Ry, (o is the sum of
each of these elements.

The transient thermal impedance, Zy, for different
pulse durations can be estimated as follows:

1 - for a short duration power pulse less than 1ms;
Zn< Rinsc

2 - for an intermediate power pulse of 5ms to 50ms:
Zn= Rpc

3 - for long power pulses of the order of 500ms or
greater:

Zy= Rypyc + Rinchs + Rinnsamb

It is often possibile to discern these areas on tran-
sient thermal impedance curves.

Fig. 1
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Lyz SCS-THOMSON

SGSP201

N - CHANNEL ENHANCEMENT MODE

POWER MOS TRANSISTOR

TYPE Vpss Rps(on) Ip

SGSP201 100 V 1.4 Q 20A

HIGH SPEED SWITCHING APPLICATIONS
ULTRA FAST SWITCHING
EASY DRIVE FOR REDUCED COST AND SIZE

INDUSTRIAL APPLICATIONS:
GENERAL PURPOSE SWITCHING

N - channel enhancement mode POWER MOS field

effect transistor. Easy drive and very fast switching SOT-82 OPTION
times make this POWER MOS transistor ideal for SOT-194
high speed switching applications. Typical appli-
cations include general purpose low voltage swit-
ching, solenoid driving, motor and lamp control, INTERNAL SCHEMATIC 0
switching power supplies, and driving, bipolar po- DIAGRAM
wer switching transistors.
G
S

ABSOLUTE MAXIMUM RATINGS
Vbs Drain-source voltage (Vgg=0) 100 \
Vbar Drain-gate voltage (Rgg =20 KQ) 100 \
Vas Gate-source voltage +20 \
Ib Drain current (cont.) at T,=25°C 2.0 A
Ip Drain current (cont.) at T,=100°C 1.2 A
Ipm (*) Drain current (pulsed) 6 A
loum () Drain inductive current, clamped 6 A
Pyot Total dissipation at T, <25°C 18 W

Derating factor 0.144 W/°C
Tetg Storage temperature —65 to 150 °C
T Max. operating junction temperature 150 °C

(*) Pulse width limited by safe operating area

June 1988
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SGSP201

THERMAL DATA

Rihj - case Thermal resistance junction-case max 6.95 °C/W
T Maximum lead temperature for soldering purpose 275 °C
ELECTRICAL CHARACTERISTICS (T,s =25°C unless otherwise specified)
Parameters Test Conditions Min. | Typ. | Max. | Unit
OFF
Vir) pss Drain-source Ip= 250 pA Vgs= 0 100 \
breakdown voltage
Ipss Zero gate voltage Vps= Max Rating 250 | pA
drain current (Vgg=0) | Vpg= Max Rating x 0.8 T,= 125°C 1000 | pA
lass Gate-body leakage Vgs=+20V +100( nA
current (Vpg=0)
ON (*)
VGS (th) Gate thresho'd VDS= VGS ID= 250 [I.A 2 4 \%
voltage
Rps (on) Static drain-source Vgs= 10V Ip=12A 1.4 Q
on resistance Vgs= 10V Ip=12A T,= 100°C 2.8 Q
DYNAMIC
Ofs Forward Vps= 25V Ipb=12A 0.5 mho
transconductance
Ciss Input capacitance 90 | 125 | pF
0ss Output capacitance Vps= 25V f= 1 MHz 45 | pF
Ciss Reverse transfer Vgs= 0 30 | pF
capacitance
SWITCHING
t4ny  Turn-on time Vpp= 50 V Ip=12A 10 15 ns
t Rise time Vi= 10V Ri= 47 Q 20 | 30 ns
taoy  Turn-off delay time (see test circuit) 15 | 20 | ns
t Fall time 15 | 20 | ns
2/5
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SGSP201

ELECTRICAL CHARACTERISTICS (Continued)

Parameters Test Conditions Min. | Typ. | Max. | Unit
SOURCE DRAIN DIODE
lsp Source-drain current 20 | A
Ispm (*) Source-drain current 6 A
(pulsed)
Vsp Forward on voltage Isp= 2.0 A Vgs= 0 135| V
tr Reverse recovery Isp= 2.0 A Vgs= 0 20 ns
time di/dt = 25 Alus
(*) Pylsed: Pulse duration = 300 ps, duty cycle 1.5%
(*) Pulse width limited by safe operating area
Safe operating areas Thermal impedance Derating curve
blA) T = Hm PrerlW) acoses
R TR R 0 1] 2
: Saw N T
. | \\\ \ 1oops | ||| %
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100 | N 12
YA \C
€ " ms
11 8
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SGSP201

Transconductance
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SGSP201

Switching times test circuit for resistive load

= Vip

Pulse width < 100 ps SC-0008/1
Duty cycle < 2%

Clamped inductive load test circuit

L=100uH
Yoo 7
lD S = —L
q71'90 3 Tetamp
M
" D"L
$C0310

Vi= 12V - Pulse width: adjusted to obtain
Speleled IDM' Vclamp- 0.75 V(BR) DSS-

Gate charge test circuit

SC-0305

PW adjusted to obtain required Vg

= VoD

or.

THOMSO
v MICROELEGTRONICS

Switching time waveforms for resistive load

90%%

=t
tylon) tr 5-6059 td(oft) tt

Clamped inductive waveforms

Velamp

| S .

SC-0311

Body-drain diode t,, measurement
Jedec test circuit

VARIAC

7/

MAINS
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SGSP222

N - CHANNEL ENHANCEMENT MODE

POWER MOS TRANSISTOR

TYPE Vpss Rps(on) Ip

SGSP222 50 vV 0.13 @ 10A

HIGH SPEED SWITCHING APPLICATIONS
ULTRA FAST SWITCHING
EASY DRIVE FOR REDUCED COST AND SIZE

INDUSTRIAL APPLICATIONS:
SWITCHING POWER SUPPLIES
MOTOR CONTROLS.

N - channel enhancement mode POWER MOS field SoT-82 So(;T '10':
effect transistor. Easy drive and very fast switching -19
times make this POWER MOS transistor ideal for
high speed switching applications. Uses include ge-
neral motor speed control, low voltage DC/DC con- INTERNAL SCHEMATIC 0
verters and solenoid driving. DIAGRAM
6
S

ABSOLUTE MAXIMUM RATINGS
Vps Drain-source voltage (Vgg=0) 50 \
Vber Drain-gate voltage (Rgg=20 KQ) 50 \
Vas Gate-source voltage +20 \
Ip Drain current (cont.) at T,=25°C 10 A
Ip Drain current (cont.) at T,=100°C 6.3 A
Iom () Drain current (pulsed) 40 A
Ipum (°)  Drain inductive current, clamped 40 A
Piot Total dissipation at T, <25°C 50 W

Derating factor 0.4 W/°C
Tstg Storage temperature —65 to 150 °C
T] Max. operating junction temperature 160 °C

(°) Pulse width limited by safe operating area

June 1988

1/5
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SGSP222

THERMAL DATA

Rinj - case Thermal resistance junction-case max 25 °C/W
L Maximum lead temperature for soldering purpose 275 °C
ELECTRICAL CHARACTERISTICS (T, =25°C unless otherwise specified)
Parameters Test Conditions Min. | Typ. | Max. | Unit
OFF
Vier) pss Drain-source Ip= 250 pA Vgs= 0 50 \
breakdown voltage
Ipss Zero gate voltage Vps= Max Rating 250 | pA
drain current (Vgg=0) | Vpg= Max Rating x 0.8 T,= 125°C 1000 | pA
lgss Gate-body leakage Vgs=+20V +100| nA
current (Vpg=0)
ON (")
VGS (th) Gate threshold VDS= VGS |D= 250 [LA 2 4 \'
voltage
Rps (on) Static drain-source Vgs= 10V Ip=5A 013 ] Q
on resistance Vgs= 10V Ip=5A T.= 100°C 026 | Q
DYNAMIC
Ois Forward Vpg= 25V Ipb=5A 3 mho
transconductance
Cies Input capacitance 460 | 550 | pF
Coss Output capacitance Vps= 25V f= 1 MHz 350 | pF
Crss Reverse transfer Vgs= 0 180 | pF
capacitance
SWITCHING
tyony  Turn-on time Vpp= 25V Ib=5A 15 | 20 | ns
t Rise time Vi= 10V R;= 479 40 | 55 ns
t4om  Turn-off delay time (see test circuit) 40 | 55 ns
t Fall time 20 | 30 | ns

2/5
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SGSP222

ELECTRICAL CHARACTERISTICS (Continued)

Parameters Test Conditions Min. | Typ. | Max. | Unit
SOURCE DRAIN DIODE
Isp Source-drain current 10 A
Ispm (°) Source-drain current 40 A
(pulsed)
Vsp Forward on voltage lsp= 10 A Vgs= 0 14 |V
te Reverse recovery lsp= 10 A Vgs= 0 100 ns
time di/dt = 25 Alps

(*) Pulsed: Pulse duration = 300 ps, duty cycle 1.5%
(*) Pulse width limited by safe operating area

Safe operating areas

WA __GCO0sTe
ol :

. — s
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. T \r - TopsFH
N A N

2 n&f\ < < 100psH
10" ¥ 13 L

¢ ims

2 10ms H

Thermal impedance

100 2 . “« . 10‘ 1 0 L VDS(V'
Output characteristics Output characteristics
6-529% 6329
J .
(B L] Vésj“"l I°[' v & Yas+o¥ 114} [svl
= T T
T, =25°C
8 1737 . a0ms PULSE TEST |.
? Teaser 5T "
6 8013 PULSE TEST 2
S 1 0 = &
& 8
Wy/r 4 :
3 6
i6v | |
=1
2 rEE “ .1
— LISV
! Iov : ——
i ]
° 1 2 3 Vps (V) o 10 20 30 Vpg (V)

SGS-THOMSON

Derating curve

6C-0551

0 25 S0 75 M0 125 Toel°0

Transfer characteristics

65298

Ip [TTTTT
) [ Togosv 1 /
80ps PULSE TEST
16
Temse s 25°C
« case | reoc 1
~ssec— i
7 t
10
L]
6
&
2
0 2 3 & 5 6 7 8 9 vggtv)
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SGSP222

Transconductance Static drain-source on
resistance
6-5199 R GC-058%
[ TTT11 Uston
SRann "
IHEREEER
s Teage = -55°C[ ] "
= t 012 Vgs=10V |7
. 1 25l I
4 I
4 T
3 4 Vos = 25V on 7
80us PULSE TESY | 11
2
010 = 20V T
1 T T =
I
| AN 009 I
0 123 45 67 89 10 IpA) 0 1 » o0 b

Capacitance variation

Normalized gate threshold
voltage vs temperature

65303 L0755

c J Vosith) [
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Vo520 T
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Normalized on resistance

Source-drain diode forward

vs temperature characteristics
GL-0783 6-530¢
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Gate charge vs gate-source

voltage
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SGSP222

Switching times test circuit for resistive load

Pulse width < 100 ps SC-0008/1

Duty cycle < 2%

Clamped inductive load test circuit

§L=IOOFH
Yo —t

T

) = = VoD
oO— i}go '3)2 Velamp
WwOIL Nour
l;..l O
w I 500
L SC-0310

i= 12V - Pulse width: adjusted to obtain
specified IDMY Vclamp= 0.75 V(BH) DSS:

Gate charge test circuit

Switching time waveforms for resistive load

— - 90%

90% ¢ | === == -

!
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I o,
ANLA
|
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td(oft) tf

rp—
tyon) tr  s-goss

Clamped inductive waveforms

Vpp

SC-0311

Body-drain diode t,, measurement
Jedec test circuit

VARIAC
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r SGS-THOMSON SGSP361
Y/, MICROELECTRONICS SGSP362

N - CHANNEL ENHANCEMENT MODE
POWER MOS TRANSISTORS

TYPE Vpss Rps(on) Ip
SGSP361 100 V 0.15 Q 18 A
SGSP362 80V 0.1Q 22 A

HIGH SPEED SWITCHING APPLICATIONS \\‘

® 80 - 100 VOLTS - FOR UPS APPLICATIONS R
ULTRA FAST SWITCHING

RATED FOR UNCLAMPED INDUCTIVE \\
SWITCHING (ENERGY TEST) ¢

EASY DRIVE FOR REDUCED SIZE AND COST

INDUSTRIAL APPLICATIONS:
UNINTERRUPTIBLE POWER SUPPLIES
e MOTOR CONTROLS

TO-220

N - channel enhancement mode POWER MOS field
effect transistor. Easy drive and very fast switching
times make this POWER MOS transistor ideal for
high speed switching applications. Typical appli-
cations include UPS, battery chargers, printer ham-
mer drivers, solenoid drivers and motor control.

INTERNAL SCHEMATIC 0
DIAGRAM

ABSOLUTE MAXIMUM RATINGS SGSP361 SGSP362

Vps Drain-source voltage (Vgg=0) 100 80
Vber Drain-gate voltage (Rgs =20 KQ) 100 80
Vas Gate-source voltage +20
Ip Drain current (cont.) at T,=25°C 18 22
Ip Drain current (cont.) at T,=100°C 11 14
lom () Drain current (pulsed) 72 88
Piot Total dissipation at T, <25°C 100
Derating factor 0.8 W
Tetg Storage temperature —65to 150 °C
Max. operating junction temperature 150 °C

S
OS>»>»>» << <

(*) Pulse width limited by safe operating area
¢ Introduced in 1988 week 44

| June 1988 1/6
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SGSP361 - SGSP362

THERMAL DATA

Rinj - case Thermal resistance junction-case max 1.25 °C/wW
T, Maximum lead temperature for soldering purpose 275 °C
ELECTRICAL CHARACTERISTICS (T, =25°C unless otherwise specified)
Parameters Test Conditions Min. | Typ. | Max. | Unit
OFF
Vier) pss Drain-source Ip= 250 pA Vgs= 0
breakdown voltage for SGSP361 100 \
for SGSP362 80 \'
Ipss Zero gate voltage Vps= Max Rating 250 | pA
drain current (Vgg=0) | Vpg= Max Rating x 0.8 T,= 125°C 1000 | pA
lgss Gate-body leakage Vgs= 20 V +100| nA
current (Vpg=0)
ON (%)
Vas ) Gate threshold voltage| Vpg= Vgg Ip= 250 pA 2 4 \'%
Rps (on) Static drain-source Vgs= 10V
on resistance Ip= 9 A for SGSP361 015| Q
Ip= 11 A for SGSP362 0.1 Q
Vgg= 10V T.= 100°C
Ip= 9 A for SGSP361 03| @
Ip= 11 A for SGSP362 02| Q

ENERGY TEST

luis Unclamped inductive | Vpp= 30 V L = 100 pH
switching current starting T;j= 25°C
(single pulse) for SGSP361 18 A
for SGSP362 22 A
DYNAMIC
Ois Forward Vps= 25V Ipb=9A 4.5 mho
transconductance
Ciss Input capacitance 950 (1200 | pF
Coss Output capacitance Vps= 25 V f= 1 MHz 480 | pF
Crss Reverse transfer Vags= 0 230 | pF
capacitance
26 (N7 SGS-THOMS
/A mn@m@nsﬂ,ﬁ@m@w?@lgs
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SGSP361 - SGSP362

ELECTRICAL CHARACTERISTICS (Continued)

Parameters Test Conditions Min. | Typ. | Max. | Unit
SWITCHING
tyony  Turn-on time Vpp= 50 V Ipb= 11 A 20 | 30 | ns
t, Rise time V=10V Ri=47Q 50 | 65 | ns
tyom  Turn-off delay time (see test circuit) 65 | 85 | ns
t Fall time 25 | 35 | ns
SOURCE DRAIN DIODE
lsp Source-drain current | for SGSP361 18 A
for SGSP362 22 A
Ispm (°) Source-drain current | for SGSP361 72 A
(pulsed) for SGSP362 88 A
Vsp Forward on voltage Vgs= 0
Isp= 18 A for SGSP361 135 | V
Isp= 22 A for SGSP362 185| V
tr Reverse recovery Isp= 22 A Vgs= 0 180 ns
time di/dt = 25 Alus
(*) Pulsed: Pulse duration = 300 ps, duty cycle 1.5%
(°) Pulse width limited by safe operating area
L3y SGS-THOMSON 316
Y/, HICROELECTRONIGS
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SGSP361 - SGSP362

Safe operating areas
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SGSP361 - SGSP362

Capacitance variation

Normalized gate threshold
voltage vs temperature

GC-0732

Normalized breakdown
voltage vs temperature
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SGSP361 - SGSP362

Switching times test circuit for resistive load

= Vo

SC-0008/1

Pulse width < 100 ps
Duty cycle < 2%

Unclamped inductive load test circuit

é L=100pH

Vo o—4

o— =
b g R REE i

o— yF HF
Vi
—_ =ouT
1
3 50Q
W
- SC-0317

j= 12 V - Pulse width: adjusted to obtain
specified Ipy

Gate charge test circuit

SC-0305

6/6 ﬁ
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Switching time waveforms for resistive load
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Unclamped inductive waveforms

Visrinss

SC-0316

Body-drain diode t,, measurement
Jedec test circuit
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r SGS-THOMSON SGSP461
Y/, ICROELECTRONICS SGSP462

N - CHANNEL ENHANCEMENT MODE
POWER MOS TRANSISTORS

TYPE Vpss Rps(on) Ib

SGSP461 100 V 0.15 @ 20 A
SGSP462 80V 01 @ 25 A

HIGH SPEED SWITCHING APPLICATIONS
80 - 100 VOLTS - FOR UPS APPLICATIONS

RATED FOR UNCLAMPED INDUCTIVE
SWITCHING (ENERGY TEST) ¢

ULTRA FAST SWITCHING
EASY DRIVE FOR REDUCED COST AND SIZE

INDUSTRIAL APPLICATIONS:
UNINTERRUPTIBLE POWER SUPPLIES
e MOTOR CONTROLS

N - channel enhancement mode POWER MOS field
effect transistors. Easy drive and very fast switching
times make these POWER MOS transistors ideal
for high speed switching applications. Typical ap-
plications include UPS, battery chargers, printer
hammer drivers, solenoid drivers and motor control.

INTERNAL SCHEMATIC D
DIAGRAM

ABSOLUTE MAXIMUM RATINGS SGSP461 SGSP462

Vps Drain-source voltage (Vgg=0) 100 80 \
Vber Drain-gate voltage (Rgg =20 KQ) 100 80 \
Vas Gate-source voltage +20 \'
Ip Drain current (cont.) at T,=25°C 20 25 A
Ip Drain current (cont.) at T,=100°C 13 16 A
Iom () Drain current (pulsed) 80 100 A
Piot Total dissipation at T, <25°C 125 W

Derating factor 1 Wi/°C
Tetg Storage temperature —65 to 150 °C
j Max. operating junction temperature 150 °C

(°) Pulse width limited by safe operating area
¢ Introduced in 1988 week 44

June 1988 1/6
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SGSP46

1 - SGSP462

THERMAL DATA

Riynj - case Thermal resistance junction-case max 1 °C/wW
L Maximum lead temperature for soldering purpose 275 °C
ELECTRICAL CHARACTERISTICS (T, =25°C unless otherwise specified)
Parameters Test Conditions Min. | Typ. | Max. | Unit
OFF
Visr) pss Drain-source Ip= 250 pA Vgs= 0
breakdown voltage for SGSP461 100 \'
for SGSP462 80 \'%
Ipss Zero gate voltage Vps= Max Rating 250 | pA
drain current (Vgg=0) | Vpg= Max Rating x 0.8 T,= 125°C 1000 | pA
lgss Gate-body leakage Vgg= 20 V =100 nA
current (Vpg=0)
ON (%)
Vgs @ Gate threshold voltage| Vpg= Vgs Ip= 250 pA 2 4 \'%
Rps (on) Static drain-source Vgs= 10V
on resistance Ip= 10 A for SGSP461 015 | Q
Ip= 12.5 A for SGSP462 0.1 Q
Vgg= 10V T.= 100°C
Ip= 10 A for SGSP461 03| @
Ip= 12.5 A for SGSP462 0.2 Q
ENERGY TEST
luis Unclamped inductive | Vpp= 30 V L = 100 uH
switching current starting T;j= 25°C
(single pulse) for SGSP461 20 A
for SGSP462 25 A
DYNAMIC
Ors Forward Vps= 25V Ipb= 125 A 4.5 mho
transconductance
Ciss Input capacitance 950 (1200 | pF
0ss Output capacitance Vps= 25V f= 1 MHz 480 | pF
rss Reverse transfer Vgs= 0 230 | pF
capacitance
2/6 SGS-
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SGSP461 - SGSP462

ELECTRICAL CHARACTERISTICS (Continued)

Parameters Test Conditions Min. | Typ. | Max. | Unit
SWITCHING
td (on) Turn-on time VDD= 50V |D= 125 A 20 30 ns
t, Rise time Vi= 10V R= 470 60 | 80 | ns
tyom  Turn-off delay time (see test circuit) 65 85 ns
t Fall time 25 | 35 | ns
SOURCE DRAIN DIODE
Isp Source-drain current | for SGSP461 20 A
for SGSP462 25 A
Ispm (°) Source-drain current | for SGSP461 80 A
(pulsed) for SGSP462 100 | A
Vsp Forward on voltage Vgs= 0
Isp= 20 A for SGSP461 135 | V
Isp= 25 A for SGSP462 135 | V
tr Reverse recovery lsp= 25 A Vgs= 0 190 ns
time di/dt = 25 Alus
(*) Pulsed: Pulse duration = 300 ps, duty cycle 1.5%
(*) Pulse width limited by safe operating area
3/6
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SGSP461 - SGSP462

Safe operating areas
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SGSP461 - SGSP462

Capacitance variation

Normalized gate threshold
voltage vs temperature

Normalized breakdown
voltage vs temperature

G-5460 GC-0732 v, GC-0117/;
c | | :/nsnn; } : } oty |
norm|
hat v 1
Vgs: OV Voe=Vee ———
ren oo s " A " 25ty
14K
12K 10
\ Ciss
*® - — 1
800 09
\ P
600 \\
00 \ Coss| 08 09
\ :§~.~~_
200
07 08
° S 0 15 20 25 30 35 40 Vg (V) -50 0 50 100 T0 -50 0 50 00 1,0
Normalized on resistance Source-drain diode forward
vs temperature characteristics
Ros(an] | | l (»0“7/!_. ‘sn(A) ,(-0120/1
{norm) 1T A/
=0A -
1s Vgs=10V L
Ty=150°C 25°C
10 10' i}
717
oA &1
I
05 I
04 100 I l
-50 0 50 0 Te0 0 1 2 Vsp(V)
5/6

r - N
/. %5@%@&%8%5[@@3

249



SGSP461 - SGSP462

Switching times test circuit for resistive load

Pulse width < 100 us SC-0008/1
Duty cycle < 2%

Unclamped inductive load test circuit

é L=100pH

Vo o—4
o] L
= = =
b g 2200 |33
_ o— pF WF
Vi [
- DUT.
]
P—J 500
W
- SC-0317

V,= 12V - Pulse width: adjusted to obtain
specified Ipy

Gate charge test circuit

Switching time waveforms for resistive load
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Unclamped inductive waveforms
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Body-drain diode t,, measurement
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r SGS-THOMSON SGSP491
Y/, ICROELECTRONICS SGSP492

N - CHANNEL ENHANCEMENT MODE
POWER MOS TRANSISTORS

TYPE Vpss Rpsion) Ip

SGSP491 60 V 0.033 @ 40 A
SGSP492 50 V 0.033 @ 40 A

HIGH SPEED SWITCHING APPLICATIONS
50 - 60 VOLTS FOR INVERTER AND UPS

RATED FOR UNCLAMPED INDUCTIVE
SWITCHING (ENERGY TEST) ¢

EASY DRIVE - REDUCED SIZE AND COST

INDUSTRIAL APPLICATIONS:
DC/DC CONVERTERS
e MOTOR CONTROLS

N - channel enhancement mode POWER MOS field

effect transistors. Easy drive and very fast switching g‘ﬂgm\’:ﬂl' SCHEMATIC c
times make these POWER MOS transistors ideal
for high speed switching applications such as
DC/DC converters, UPS, inverters, battery chan-
gers and solar power converters.

ABSOLUTE MAXIMUM RATINGS SGSP491 SGSP492

Vps Drain-source voltage (Vgg=0) 60 . 50 \Y
Vber Drain-gate voltage (Rgg =20 KQ) 60 50 \Y
Vas Gate-source voltage +20 v
Ip Drain current (cont.) at T,=25°C 40 A
Ip Drain current (cont.) at T,=100°C 25 A
Ipm (*) Drain current (pulsed) 160 A
Piot Total dissipation at T, <25°C 150 w

Derating factor 1.2 W/°C
Tstg Storage temperature —65 to 150 °C
i Max. operating junction temperature 150 °C

(°) Pulse width limited by safe operating area
¢ Introduced in 1988 week 44

June 1988 1/5
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SGSP491 - SGSP492

THERMAL DATA

Rynj - case Thermal resistance junction-case max 0.83 °C/W
T, Maximum lead temperature for soldering purpose 275 °C
ELECTRICAL CHARACTERISTICS (T, =25°C unless otherwise specified)
Parameters Test Conditions Min. | Typ. | Max. | Unit
OFF
Vier) pss Drain-source Ip= 250 pA Vgs= 0
breakdown voltage for SGSP491 60 \
for SGSP492 50 \'
Ipss Zero gate voltage Vps= Max Rating 250 | pA
drain current (Vgg=0) | Vpg= Max Rating x 0.8 T = 125°C 1000 | pA
lgss Gate-body leakage Vgs=+20V +100| nA
current (Vpg=0)
ON (*)
VGS (th) Gate threshold VDS= VGS |D= 250 [LA 2 4 \%
voltage
Rps (ony Static drain-source Vgs= 10V Ip=20A 33 | mQ
on resistance Vgs= 10V Ip=20A T.,= 100°C 66 | mQ
ENERGY TEST
luis Unclamped inductive | Vpp= 30 V L = 100 pH 40 A
switching current starting T;j= 25°C
(single pulse)
DYNAMIC
Jis Forward Vps= 25V Ipb=20A 10 mho
transconductance
Ciss Input capacitance 1900 | 2800 | pF
0sS Output capacitance Vps= 25V f= 1 MHz 1500 | pF
rss Reverse transfer Vgs= 0 850 | pF
capacitance
SWITCHING
t4n)  Turn-on time Vpp= 25 V Ipb=20A 35 | 45 ns
t, Rise time Vi= 10V Ri= 47 Q 110 | 145 | ns
tyor  Turn-off delay time (see test circuit) 90 | 120 | ns
t Fall time 55 | 70 | ns
2/5
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SGSP491 - SGSP492

ELECTRICAL CHARACTERISTICS (Continued)

Parameters Test Conditions Min. | Typ. | Max. | Unit

SOURCE DRAIN DIODE

Isp Source-drain current 40 A

Ispm (°) Source-drain current 160 | A
(pulsed)

Vsp Forward on voltage lsp= 40 A Vgs= 0 14 [V

te Reverse recovery Isp= 40 A Vgs= 0 140 ns
time di/dt = 25 Alus

(*) Pulsed: Pulse duration = 300 s, duty cycle 1.5%
(°) Pulse width limited by safe operating area

Safe operating areas Thermal impedance Derating curve
iA) C-058! K - . GC-0467 Prot(W) GC-0547
== aaa e
= i It (TR 160 |—
| SIS o I o LA
: ]S R 100ps H 601 LA Zh=KRIN)-c } 120
~ =t
' N 1'ms w800 fimat = ’ TEE ,5
' ~ z e 0
10" — > 10ms = 7 02” | il “['.'_l:l
. 1100ms A16-001 i %
. i SINGLE PULSE Lo
0C 1]
! SGSP4Y' ~-” l
10° ISYE_ 1072 8 0
W T et T C s T L ey 108 107+ 103 102 107 tpls) 0 L0 80 120 160 Tepel°0
Output characteristics Output characteristics Transfer characteristics
o W WA T T TN ' T -
“ Vs = o e gl
- Teasez25°C / / v 7 30 Veo2s l
1,=300ps g |
0 /) 65 3 ]
/ 65V
4 } 6
& » [ J .
|
| - sy :
0 i " S,Sﬁ= »
5y SV lr— /)
\ ! vm;:.sv ‘g% A
0L o8 12 16 VesIV) ° " 20 " w0 1] 1 2 3 ‘ s 6 7 L] VestV)
VostV)
57 SGS-THOMSON 355
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SGSP491 - SGSP492

Transconductance
s won
2%
Vos=25V.
Tema=-55°C
2] T
1
/ 25°C
n /‘ 125°C
6
[ 0 0 30 0 biA

Capacitance variation

wm
CipF) \ I |
2700
Ves=0V
2400 fa1hz —
\ \ Tema*25°C
2100
SN G
100
\ T
1500
1200 G
~
[t
900
I~ G
600)
300
[]
[ 2 3 w0 VestV)

Normalized on resistance
vs temperature

GC-0735

Roston '
{norm)

V=10V

15 Ip=20A /

07

-50 0 50 100 Ty°0

4/5

Static drain-source on
resistance

GC-0726

Roston
(mN)

L0

30

Vos=10V
o 20v

20

0 40 80 120 lp(A)

Normalized gate threshold
voltage vs temperature

01t/
VGS"M
tnorm) I
Vos=Ves
"
1p=2508A
1
09
08
-s0 0 50 100 0

Source-drain diode forward

characteristics
) e
50 e
74
Tease=150°C Tease=25°C Vgs=0

‘7_1 SGS-THOMSON

28 Vg

Gate charge vs gate-source
voltage

-

VstV |

10 z:-‘ v l/ /

Vps=50V vi
, AWV
v
6 /
. eS0A
Teaa?25°C
Hf
0 2 0 6 1] W ako

Normalized breakdown
voltage vs temperature

6C-0106/2
Veross
(norm)
1 /
9=250A

105

1

09

09

-s0 0 50 0 Te0
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SGSP491 - SGSP492

Switching times test circuit for resistive load Switching time waveforms for resistive load

R am— —_—
tylon) tr  s-6ose td(ott) tt

Pulse width < 100 ps SC-0008/1

Duty cycle < 2%

Unclamped inductive load test circuit Unclamped inductive waveforms
! Vigrioss
L=100pH
Vo o——3
Vi
S
b g 2200 1: _
_ o— pF »
[ I s SC-0316
Py
o SC-0317
Vj= 12V - Pulse width: adjusted to obtain
specified Ipy
Gate charge test circuit Body-drain diode t,, measurement

Jedec test circuit

VARIAC
MAINS /
INPUT 00
1NL72) c; ouT
")
S5.6916
SC-0305
PW adjusted to obtain required Vg
(N7 SGS-THOMSON 5/5
V7. tICROELECTRONICS

255






L_' SGS-THOMSON STLT20/FI
Y/, VICROELECTRONICS STLT19/FI

N - CHANNEL ENHANCEMENT MODE
LOW THRESHOLD POWER MOS TRANSISTORS

PRELIMINARY DATA

TYPE Vbss Rps(on) Ip
STLT20 60 V 0.15Q 15A
STLT20FI 60 V 0.15 Q 10 A
STLT19 50V 0.15Q 15 A
STLT19FI 50V 0.15 Q 10 A

¢ LOGIC LEVEL (+5V) CMOS/TTL
COMPATIBLE INPUT

e HIGH INPUT IMPEDANCE
* ULTRA FAST SWITCHING

N - channel enhancement mode POWER MOS field

effect transistors. The low input voltage - logic le- T0-220 ISOWATT220
vel - and easy drive make these devices ideal for
automotive and industrial applications. Typical uses
are in relay and actuator driving in the automotive
enviroment. INTERNAL SCHEMATIC 0
DIAGRAM
G
S
ABSOLUTE MAXIMUM RATINGS
TO-220 STLT20 STLT19
ISOWATT220 STLT20FI STLT19FI
Vbs Drain-source voltage (Vggs=0) 60 50 \Y
Vber Drain-gate voltage (Rgg =20 KQ) 60 50 \
Vas Gate-source voltage +15 Vv
TO-220 ISOWATT220
Ip Drain current (cont.) at T,=25°C 15 10 A
Ip Drain current (cont.) at T,=100°C 9.5 6.3 A
Iom® Drain current (pulsed) 40 40 A
Ptot Total dissipation at T, <25°C 75 _ 30 w
Derating factor 0.6 0.24 W/°C
Tetg Storage temperature —65to 150 °C
T Max. operating junction temperature 150 °C
(*) Pulse width limited by safe operating area
June 1988 1/6
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STLT20/FI - STLT19/FI

THERMAL DATA TO-220 | ISOWATT220
Rin) - case Thermal resistance junction-case max 1.67 ‘ 4.16 °C/w
T, Maximum lead temperature for soldering purpose max 275 °C
ELECTRICAL CHARACTERISTICS (T, =25°C unless otherwise specified)
Parameters Test Conditions Min. | Typ. | Max. | Unit
OFF
VisR) pss Drain-source Ip= 250 pA Vgs= 0
breakdown voltage for STLT20/FI 60 \
for STLT19/FI 50 \
Ibss Zero gate voltage Vps= Max Rating 250 | pA
drain current (Vgg=0) | Vpg= Max Rating x 0.8 T = 125°C 1000 | pA
lgss Gate-body leakage Vgg=+x15V +100( nA
current (Vpg=0)
ON * &
VGS (th) Gate threshold VDS= VGS |D= 250 pA 1 2.5 \'
voltage
Rps (on) Static drain-source Vgs= 5V Ib=75A 015 Q
on resistance
DYNAMIC
Ots Forward Vps= 15V Ip=75A 5 mho
transconductance
Ciss Input capacitance 480 pF
Coss Output capacitance Vpg= 25V f= 1 MHz 170 pF
Crss Reverse transfer Vgs= 0 40 pF
capacitance
SWITCHING
tyon)  Turn-on time Vpp= 25V Ipb=75A 10 ns
t, Rise time Vi=5V R;= 50 @ 70 ns
tyom  Turn-off delay time 35 ns
t Fall time 40 ns
Qq Total Gate Charge Vpp= 48 V Ipb= 15 A 8 183 | nC
VGS= 5 V
216 ;37 SGS-TH
Y. emomson
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STLT20/FI - STLT19/FI

ELECTRICAL CHARACTERISTICS (Continued)

Parameters Test Conditions Min. | Typ. | Max. | Unit
SOURCE DRAIN DIODE
lsp Source-drain current 15 A
Ispm®)  Source-drain current 60 | A
(pulsed)
Vgp**  Forward on voltage lsp= 15 A Vgs= 0 125 | V
ter Reverse recovery 80 ns
time
Q. Reverse recovered lsp= 15 A di/dt = 100A/us 0.15 uC
charge
** Pulsed: Pulse duration < 300 gus, duty cycle < 2%
(*) Pulse width limited by safe operating area
Safe operating areas Thermal impedance Derating curve
(standard package) (standard package) (standard package)
lA) == == == K T Prot(W)[ ] s
S = 1 i 7 -\\
_gov 10ps EEI “]::1 ‘[
‘| & N{[l[100ps [ &
0,4 == . f ll 50 N
. HIS jJ |
' il - s 107 &0 14 40 ™
. | _D.C_OPERATION { " o i A
o [T A *
. = == 1] * 20
) i 1 - e 10 AN
. STLT19 1
o [ T]]]smrze - I N
W e g 1 ey gy 0 0 107 1072 10 'p(; J 0 20 40 60 B0 100 120 Tease (°C)
Output characteristics Transfer characteristics Transconductance
GC-0719 GC-0720 1s) GC-0723
IplA) ] Vgs=10V I blA) ; 9rs! I l }
7 SV 1 Vos=25V
16 — 16 1 T)=25°C
yi 15
y 1
4 i T)=25°C 2 [ Vos=25V -] mw =
T)=25°C © =
i I
8 u 3% _( 8 I B
/
// / 5
L L
/ 3V 7 /
// T /
| ¥
0 1 2 3 Vos(V) 0 2 4 6 8 Vgstv) 0 4 8 12 16 lplA)
3/6
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STLT20/FI - STLT19/FI

Static drain-source on

resistance
R?s(am 7 GC-0718
N) Ves=5V
T)=25°C
03
02
01 =
0 3 8 12 16 IplA)
Normalized gate threshold
voltage vs temperature
GC-0870
Vesitny
(norm)
12
10,
A8
Vos=VYes
Ip=250pA
06
0 4
50 0 50 100 150 1,0
Source-drain diode forward
characteristics
GU-144
IsplA) =
7/
L/ Ty=-55°
10! A Tj=25°C
1 Ty =150°C
Illrl
1 Vsp (V)

4/6

Gate charge vs gate-source
voltage

GC-0721

VgstV)

/

L
/ Vps=48V
2 Ip=15A
/ T)=25°C
0 4 8 ”? 16 0g(n0)

Normalized breakdown
voltage vs temperature

GU-1LL7/1

260

Capacitance variation

GC-0722
ClpF)
[T
Tease=25°C
65=0V
900 f=iMHz
600
T ——— Ciss
300 I
T~ Coss
Gss
T
0 10 20 30 Vgstv)

Normalized on resistance vs

temperature
GC-0871
RS (on)|
(norm)
15
10 Vgs=5Y]
Ip=75A
P |
05 |

0 w0 0 40 80 120 0

V(BRIDSS
{norm)
115
-
L1
105
/
/
] Vgs=0
095 P 22500
085
075
-40 0 w0 80 20 T, (°0
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STLT20/FI - STLT19/FI

Switching times test circuit for resistive load

R
P
Y — [ —
Vo - Vg,
\/ R, 2200 |33
pF pF
puT
-_—

SC-0008/1

Pulse width < 100 us
Duty cycle < 2%

Gate charge test circuit

PW adjusted to obtain required Vg

SC-0305

or.

Switching time waveforms for resistive load

90°%

90%.

!

!

I o

b\ o
( [
td(ott) tt

ty(on) tr 5-6059

Body-drain diode t,, measurement
Jedec test circuit

MAINS
INPUT

5.6916

SGS-THOMSON

VARIAC

/

son
1INLT2)

5/6
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STLT20/FI - STLT19/FI

ISOWATT220 PACKAGE
CHARACTERISTICS AND APPLICATION.

ISOWATT220 is fully isolated to 2000V dc. lts ther-
mal impedance, given in the data sheet, is optimi-
sed to give efficient thermal conduction together
with excellent electrical isolation.

The structure of the case ensures optimum distan-
ces between the pins and heatsink. The
ISOWATT220 package eliminates the need for ex-
ternal isolation so reducing fixing hardware. Accu-
rate moulding techniques used in manufacture
assure consistent heat spreader-to-heatsink capa-
citance.

ISOWATT220 thermal performance is better than
that of the standard part, mounted with a 0.1mm
mica washer. The thermally conductive plastic has
a higher breakdown rating and is less fragile than
mica or plastic sheets. Power derating for
ISOWATT220 packages is determined by:

T - T,
Rin

from this Ipy,ay for the POWER MOS can be cal-
culated:

Po
Ipmax< R
DS(on) (at 150°C)

ISOWATT DATA

Safe operating areas

Thermal impedance

THERMAL IMPEDANCE OF
ISOWATT220 PACKAGE

Fig. 1 illustrates the elements contributing to the
thermal resistance of transistor heatsink assembly,
using ISOWATT220 package.

The total thermal resistance Ry, o) is the sum of
each of these elements.

The transient thermal impedance, Z, for different
pulse durations can be estimated as follows:

1 - for a short duration power pulse less than 1ms;
Zn< Rinyc

2 - for an intermediate power pulse of 5ms to 50ms:
Zp= Rinuc

3 - for long power pulses of the order of 500ms or
greater:

Zp= Rpyc + Richs + BinHs-amp

It is often possibile to discern these areas on tran-
sient thermal impedance curves.

Fig. 1

Rths-c Rinc-s RthHs-amb
— AAA—AAA—AAA—

Derating curve

GC-
VD[AZ ; L] Prot(W) GC-0414.
€ T T T
—H
\x\"‘« 10ps 50
H—— e
/« ~N N N
10} 100 40
f
I
) L s 30
DC OPERAT
100' 1N é\ N 1oms 20 ™
¢ = 100ms]
0
, STLTIH N
0 ; STLT20F1 o o
o) w102 oW tpls) 0 25 50 75 100 25 Teel°C)
6/6 "I SGS-THOMSON
~ MICROELECTRONICS
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(ST e

STLT30/FI
STLT29/FI

N - CHANNEL ENHANCEMENT MODE
LOW THRESHOLD POWER MOS TRANSISTORS

ADVANCE DATA

TYPE Vbss Rbs(on) Ip
STLT30 60 V 0.08 @ 25 A
STLT30/FI 60 V 0.08 Q 15A
STLT29 50 V 0.08 Q 25 A
STLT29/FI 50V 0.08 @ 15 A

e LOGICAL LEVEL (+5V) CMOS/TTL
COMPATIBLE INPUT

e HIGH INPUT IMPEDANCE
* ULTRA FAST SWITCHING

N - channel enhancement mode POWER MOS field

\@
A

effect transistors. The low input voltage - logic le- T0-220 ISOWATT220
vel - and easy drive make these devices ideal for
automotive and industrial applications. Typical uses
are in relay and actuator driving in the automotive
enviroment. INTERNAL SCHEMATIC 0
DIAGRAM
G
s
ABSOLUTE MAXIMUM RATINGS
TO-220 STLT30 STLT29
ISOWATT220 STLT30FI STLT29FI
Vps Drain-source voltage (Vgg=0) 60 50 \
Vbar Drain-gate voltage (Rgs =20 KQ) 60 50 \Y
Vas Gate-source voltage +15 \
TO-220 ISOWATT220
Ip Drain current (cont.) at T,=25°C 25 15 A
Ip Drain current (cont.) at T,=100°C 16.7 9.5 A
Iom Drain current (pulsed) 80 80 A
Piot Total dissipation at T, <25°C 100 35 W
Derating factor 0.8 0.28 W/°C
Tetg Storage temperature —65 to 150 °C
T Max. operating junction temperature 150 °C
June 1988 13

This 1s advanced information on a new product now in development or undergoing evaluation Details are subject to change without notice
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STLT30/FI - STLT29/FI

THERMAL DATA

TO-220 I ISOWATT220

Rinj - case Thermal resistance junction-case
th - amb Thermal resistance junction-ambient

max
max

1.256 | 3.75 °
75 °

C/W
Cc/w

ELECTRICAL CHARACTERISTICS (T_,s=25°C unless otherwise specified)

Parameters Test Conditions Min. | Typ. | Max. | Unit
OFF
V(BH) DSS Drain-source |D= 250 [LA VGS= 0
breakdown voltage for STLT30/FI 60 \
for STLT29/FI 50 Vv
Ibss Zero gate voltage Vps= Max Rating 250 | pA
drain current (Vgg=0) | Vpg= Max Rating x 0.8 T,= 125°C 1000 | wA
lgss Gate-body leakage Vgg=%15V +100| nA
current (Vpg=0)
ON
VGS (th) Gate threshold VDS= VGS ID= 250 [J.A 1 2.5 \
voltage
Rps (on) Static drain-source Vgs= 5V Ip= 125 A 0.08| Q
on resistance
DYNAMIC
Ois Forward Vpg= 15V Ip= 125 A 9 mho
transconductance
Ciss Input capacitance 930 | 1200 | pF
oss Output capacitance Vpg= 25V f= 1 MHz 600 | pF
rss Reverse transfer Vgs= 0 130 | pF
capacitance
SWITCHING
tyon)y  Turn-on time Vpp= 25V Ipb= 125 A 25 ns
. Rise time Rgs= 50 Q Vgg= 5V 210 ns
taofy  Turn-off delay time 55 ns
t Fall time 75 ns
Qg Total Gate Charge Vpg= 25V Ib=25A 19 nC
VGS= 5 V
213 37 SGS-THOM
/. mn@@@@m@gmmsmﬁ@%

264




STLT30/FI - STLT29/FI

ELECTRICAL CHARACTERISTICS (Continued)

Parameters Test Conditions Min. | Typ. | Max. [ Unit
SOURCE DRAIN DIODE
Isp Source-drain current 25 A
lspm Source-drain current 80 A
(pulsed)
Vsp Forward on voltage Isp= 25 A Vgs= 0 1.5 \'
t Reverse recovery 300 ns
time
Q. Reverse recovery Isp= 25 A di/dt = 100A/us 0.3 uC
charge
- 3/3
o7 3 TNeoN
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KYIW %ﬂg@%&{l@gﬁ%@%ﬂ?@% STVHD90

N - CHANNEL ENHANCEMENT MODE
POWER MOS TRANSISTOR

PRELIMINARY DATA

TYPE Vpss Rpsion) Ip
STVHD90 50V 0.023 Q 52 A

VERY HIGH DENSITY
VERY LOW Rpg (on)
VERY HIGH CURRENT

HIGH TRANSCONDUCTANCE/C,s, RATIO \\\
LOW DRIVE ENERGY

ULTRA FAST SWITCHING

N - channel enhancement mode very high density TO-220
POWER MOS transistors. Easy drive and low on

voltage make this device ideal for automotive and
industrial applications requiring high current and
low on-losses. Typical uses are actuators lamp and
motor control in the automotive and industrial en- D
viroments. It can also be used in DC/DC converters. gﬂg’:&:ﬂ" SCHEMATIC

ABSOLUTE MAXIMUM RATINGS

Vps Drain-source volitage (Vgg=0) 50 \Y
Vas Gate-source voltage +20 Vv
Ip Drain current (cont.) at T,=25°C 52 A
Ip Drain current (cont.) at T,=125°C 32 A
Ipm (%) Drain current (pulsed) 200 A
YY) Drain inductive current clamped 200 A
Piot Total dissipation at T, <25°C 125 W

Derating factor 1 wWieC
Tag Storage temperature —65 to 150 °C
T; Max. operating junction temperature 150 °C

(*) Pulse width limited by safe operating area

June 1988 1/5
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STVHD90

THERMAL DATA

Rihj - case Thermal resistance junction-case max 1 °C/wW
L Maximum lead temperature for soldering purpose 275 °C
ELECTRICAL CHARACTERISTICS (T,s¢ =25°C unless otherwise specified)
Parameters Test Conditions Min. | Typ. | Max. | Unit
OFF
VisRr) pss Drain-source Ip= 250 pA Vgs= 0 50 \Y
breakdown voltage
Ipss Zero gate voltage Vps= Max Rating 250 | pA
drain current (Vgg=0) | Vpg= Max Rating x 0.8 T,= 125°C 1000 | pA
lgss Gate-body leakage Vgs=+20V 100 | nA
current (Vpg=0)
ON (%)
VGS (th) Gate threshold VDS= VGS |D= 250 [I.A 2 4 \%
voltage
Rps (on) Static drain-source Vgs= 10V Ipb=30A 23 | mQ
on resistance
DYNAMIC
Ois Forward Vps= 25V Ipb=380A 30 mho
transconductance
Ciss Input capacitance 2500 (3000 | pF
0ss Output capacitance Vpg= 25V f=1MHz 850 | 1000 | pF
rss Reverse transfer Vgs= 0 120 | 150 | pF
capacitance
SWITCHING
t4n  Turn-on time Vpp= 40 V Ipb=25A 40 | ns
. Rise time V= 50V R,= 50 Q 100 | ns
taom  Turn-off delay time (see test circuit) 250 | ns
t Fall time 170 | ns
Qq Total Gate Charge Vpp=25V Ipb= 30 A 56 nC
Vgs= 10V
215 37 SGS-THOMSON
Y/. mn@m@@m@m@mﬁ@g
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STVHD90

ELECTRICAL CHARACTERISTICS (Continued)

Parameters Test Conditions Min. | Typ. | Max. | Unit

SOURCE DRAIN DIODE

Isp Source-drain current 52 A

Ispm () Source-drain current 200 | A
(pulsed)

Vsp Forward on voltage Isp= 52 A Vgs= 0 16 | V

tr Reverse recovery Isp= 52 A Vgg= 0 70 ns
time di/dt = 100 Alus

Q, Reverse recovery 110 nC
charge

(*) Pulsed: Pulse duration = 300 ps, duty cycle 1.5%

Safe operating areas Thermal impedance Derating curve
- GC-0760 »
oA, = oe-0rse X ; Prot(W) Gu-1621
T
‘ T I 140
, = i .
T AT ] il
‘ So57 e 100
= ps]
, R e 0
D.C OP| - "
10‘, 2N_10ms ! s :c had
‘ Syess i 1 40
'Iml)"' [[I"(siNGLE_pu __[",—LJ
2 s 20
M CHIT .
2 n v T . 108 wh 0 e 10 s
10° AR VosiV) [ 0 50 00 Toane 0
Output characteristics Transfer characteristics Transconductance
A GC-0810 ) GC-0808 a (s) GC-0807
IptA) Vgs=T0V- 1) I 5!
“ T,=-55°C]
80 yatil 80 ’ — 80
8v Vps=25V
Vps=25V s
0§ 125°C
- 60
60 60 // T,=-55°C.
— Tj=25°C Ny e ——
T,=125°C I
40 ™ 40 / w0 ! —
Tease=25°C | T
6V
20 20 20 /
5V 4
LV
0 2 4 6 8 Vpsivi 0 2 4 6 8 Vgsivi 0 20 40 60 a‘o To(A)
y7 SGS-THOMSON 3/5
Y/, GROELECTRONIGS
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STVHD90

Static drain-source on

resistance
GC-0798
Roson
(mN)
80
60
Vgs=10V
40
20V
71 S —
=
0 40 80 120 160 plA)
Normalized gate threshold
voltage vs temperature
GC-0803
Vasttny
{norm)
107 \
10
093
||| Vos=Ves
=250pA
086
079
-50 0 50 100 150 T,(°0)
Static drain diode forward
characteristics
iC-0795
Isp(A) —+—]
102 A
|—{T,=150°C
/.
™ |1)=25°C
10 !
=l
1
|
|
100 l’
0 0L 08 12 16 2 2L VgplV)
4/5

Gate charge vs gate-source
voltage

GC-031¢

Vestv)

20

lp=30A

Vps=25V,

Lov

0 16 32 48 3 Qg(nC)

Normalized breakdown
voltage vs temperature

GC-0811

Vigioss

{norm)
112
[ | |Ves=
1p=250pA
106
10
094
088
-50 0 50 100 150 Ty°0)
Lyz SGS-THOMSON
7[u MICROELECTRONICS

Capacitance variation

GC-e81:
CipF) 1T
[
Tease=25°C
4000 f=1MHz
Vgs=0
3000
\ 155
2000
1000 R e
N [

0 10 20 30 L0 Vgstv)
Normalized on resistance vs
temperature

GC-0812
Roston)
(norm)
22
Vgs=10V

18 0=30A /

14

10

L1
06
-50 0 50 100 Ty°0
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STVHD90

Pulse width < 100 ps SC-0008/1
Duty cycle < 2%

Clamped inductive load test circuit

L=100pH

Yo -t

1O <
0

T

HF

l Vob
OoO— ’?0 3 Veamp
bl G

=il

W[l Pour
L SC-0310

Vi= 12V - Pulse width: adjusted to obtain
specified Ipy, Velamp= 0.75 V(gR) Dss-

Gate charge test circuit

SC-0305

PW adjusted to obtain required Vg

Switching time waveforms for resistive load

90%

!
|
b\ 10
!

+——*
tglon) tr  s-gosg  td(ott) ¢

Clamped inductive waveforms

vclamp

| S Y

SC-0311

Body-drain diode t,, measurement
Jedec test circuit

VARIAC

MAINS
INPUT

5.6916

- 5/6
&7, NN
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SGS-THOMSON
MICROELECTRONICS

<74

VM200

HIGH SIDE SMART SOLID STATE RELAY

= DRAIN CURRENT 25A AT
Tc=25°C

» INRUSH CURRENT LIMITATION

» TTL/CMOS COMPATIBLE INPUT

» SHORT CIRCUIT PROTECTION

» LOAD OVER-VOLTAGE PROTECTION

= THERMAL SHUTDOWN

= OPEN DRAIN DIAGNOSTIC OUTPUT

» VERY LOW STAND-BY POWER DISSIPATION

= DIGITAL DIAGNOSTIC FILTERING

(continous)

DESCRIPTION

The VM200 is a Monolithic device made using SGS-
THOMSON Microelectronics Vertical Intelligent
Power Technology, intended for driving resistive or
inductive loads, with one side connected to ground.

Built-in thermal shut-down protects the chip from
overtemperature. The power stage uses a low dissi-
pation mosfet current sensing technique which pro-
vides short circuit and open load protection.

TEST AND APPLICATION CIRCUIT

ADVANCE DATA

PENTAWATT

The input control is TTL/CMOS compatible. The di-
agnostic output provides an indication of open load
and short circuit conditions, and thermal and over-
voltage shut-down status.

*

Ros (on)
0.05Q

Ip
25A

Vpss
60V

Type
VM200

OVEl

R

INPUT

VOLTAGE

L

>

LoaIc

OSCILLATOR

AND
CHA

RGE PUMP LOAD

OPEN
LOAD

DIGITAL
FILTER

SYAIUE

OVER
CURRENT

OVER
TEMPERATURE

{1}
|I'Inmn

S0/

* See note 1

June 1989
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VM200

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
V(srypss | Drain-source Breakdown Voltage 60 Vv
Ip Drain Current (cont.) 25 A
IR Reverse Output Current -25 A
A\ Input Voltage 60 \
Vs Status Voltage 60 \
Ip Diagnostic Current (sink) 2 mA
Vesp Electrostatic Discharge (1.5KQ, 100pF) 2000 Vv
Piot Power Dissipation Internally Limited
T, Junction Operating Temperature - 40 to 150 °C
Tstg Storage Temperature - 5510 150 °C

CONNECTION DIAGRAM

O

—_ N W Lff:}

[ ))

7>
I
—

OUTPUT

Vee
INPUT
GND

PC-0289/2

————— STATUS OUTPUT

CURRENT AND VOLTAGE CONVENTIONS

L=

Vee
LOAD

GROUND

lioad

Vioad

Vce

217

274

ﬁ SGS-THOMSON

MICROELECTRONICS




VM200

THERMAL DATA

Rtn-case | Thermal Resistance Junction—case Max. 1.67 °C/W
Rth ;-amb | Thermal Resistance Junction—-ambient Max. 0.60 °C/W
ELECTRICAL CHARACTERISTICS : (V¢ = 13V; T, = 25°C unless otherwise specified)
POWER
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vee Operating Voltage 6 30 \
Ron On State Resistance Ip =12A T, =25°C 0.05 Q
Is Supply Current Off State 100 HA
SWITCHING
Symbol Parameter Test Conditions Min. Typ. Max. Unit
ta(on) Turn—on Delay Time of Output| Ip = 12A Resistive Load 16 us
Current Input Rise Time < 0.1ps
tr Rise Time of Output Current | Ip = 12A Resistive Load 130 us
Input Rise Time < 0.1us
td (off) Turn—off Delay Time of Output| Ip = 12A Resistive Load 16 us
Current Input Fall Time < 0.1ps
ts Fall Time of Output Current Ip = 12A Resistive Load 6 us
Input Fall Time < 0.1ps
(di/dt)on | Turn—on Current Slope Ip =12A 0.1 Alus
Ip =lsc 2
(di/dt)ots | Turn—off Current Slope Ipb =12A 15 3
Io =lsc
LOGIC INPUT
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vi Input Low Level Voltage 0.8 \
Vi Input High Level Voltage 2 Vv
Vi(hysty | Input Hysteresis Voltage 0.2 \
Iin Input Current V, =5V 10 HA
L7 SGS-THOMSON 87
Y/ sicrosEcTRONIGS

275



VIM200

ELECTRICAL CHARACTERISTICS (continued)

PROTECTIONS AND DIAGNOSTICS

Symbol Parameter Test Conditions Min. Typ. Max. Unit
VpiaGL Diagnostic Voitage Output Low| Igink = 1.6mA 0.8 \%
IpiagH Diagnostic Current Output Vee =5V 1 HA

High
Vosbp Over Voltage Shut Down 30 40 \Y
Isc Short Circuit Current 25 A
loL Open Load Current Level 50 mA
td (sc) Short Circuit Delay Turn—off IN TURN ON 30 ms
Time IN OPERATION 1 1.5
tg(oL) | Open Load Delay Turn—off ’ 1 15 ms
Time
T1sp Thermal Shut Down 150 °C
Temperature
TRsD (hyst) | Thermal Shut Down 10 20 °C
Hysteresis

The device has a diagnostic output which indicates
open circuit (no load), short circuit, over current and
over temperature conditions.

The truth table shows input, diagnostic output volt-
age level in normal operation and in fault condition.
The output signals are processed by internal logic.

The internally generated short circuit/over current
signal is ignored for 33ms at turn-on, the load cur-
rent is limited at the short circuit value without diag-

TRUTH TABLE

nostic signalling during this period. After this time if
a fault is present the device is turned off and the di-
agnostic signal becomes low.

If, during normal conduction, a fault condition is de-
tected for more than 1ms (see truth table), the de-
vice is turned off and the diagnostic output goes low.
This allows short load current interruptions caused
typically by brush contacts in a D. C. motor.

| ' Diagnostic o
n t
pu Output Delay (ms) utput
Normal Operation L H L
H H H
Open Circuit L H 1 L
(no load) H L H
Short-circuit/ L H 33 Turn—on L
Over-current H L 1 Normal Op. L
Over—temperature L H L
H L
L = Low Level
H = High Level
Note 1. Internally imited by overcurrent protection (typical value).
4/7
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VIM200

SHORT-CIRCUIT BEHAVIOUR
Figure 1 : Test Circuit.

Vee
STATUS
ouT
o— VM200
IN
L
SC-0369
SWITCHING A LAMP
Figure 2 : Application Circuit.
Vee
STATUS
ouT
o—— VM200 LAMP
IN 60W
L
SC-0370
IS7;

SGS-THOMSON
MICRCELECTRONICS

Photo 1 : Waveform.

1 : Input Voltage 5V/div.
2 - Status Voltage 10V/dv.
3 * Output Current 10A/div.

Photo 2 : Waveform.

1 : Input Voltage 5V/div.
2 : Status Voltage 10V/div.
3 : Output Current 10A/div.

5/7
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VM200

SWITCHING A SOLENOID
Figure 3 : Application Circuit.

Photo 3 : Waveform.

Vee
TUS
STA ouT
o——] VM200 % -~
IN :
L
SC-0371

1 " Input Voltage 5V/div.
2 - Status Voltage 10V/div.
3 : Output Current 10A/div

OPEN LOAD BEHAVIOUR

Figure 4 : Test Circuit. Photo 4 : Waveform.

Vee
STATUS ouT
B
N VM200 NO LOAD
-L SC-0372

1. Input Voltage 5V/div.
2 - Status Voltage 10V/div
3 . Output Current 10A/div
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VM200

Input Current vs Vpat.

GC-1124

In(pA)

100
NT,=-40°C
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On Resistance vs Junction Temperature.
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Status Current vs Junction Temperature.
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(N7 SGS-THOMSON BDW93/A/B/C
Y/ GicRoELECTRONICS BDW94/A/B/C

NPN/PNP POWER DARLINGTONS

DESCRIPTION

The BDW93, BDW93A, BDW93B and BDW93C are
silicon epitaxial-base NPN transistors in monolithic
Darlington configuration and are mounted in Jedec
TO-220 plastic package. They are intended for use

in power linear and switching applications. The com- .@
plementary PNP types are the BDW94, BDW94A, N
BDW94B and BDW94C respectively.

TO-220
INTERNAL SCHEMATIC DIAGRAM
c
I R
|
NPN & PNP
| 4
| Il
| R R
R Typ. 10kQ L (5 —"‘l Ri Typ. 10 kQ
Rz Typ. 150 Q. $-1037n E Rz Typ. 150 Q.
ABSOLUTE MAXIMUM RATINGS
Value
Symbol Parameter NPN |BDW93 (BDW93A|BDW93B(BDWI3C|Unit
PNP* |BDW94 |BDW94A|BDW94B|BDW94C
Veeo Collector-base Voltage (lg = 0) 45 60 80 100 \Y
Vceo Collector-emitter Voltage (Ig = 0) 45 60 80 100 Y
e Collector Current 12 A
Icm Collector Peak Current 15 A
Ig Base Current 0.2 A
Piot Total Power Dissipation at T¢ase < 25 °C 80 w
Tstq Storage Temperature - 65to 150 °C
T Junction Temperature 150 °C
* For PNP types voltage and current values are negative.
November 1988 1/5
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BDW93/A/B/C-BDW94/A/B/C

THERMAL DATA

| Rth j-case I Thermal Resistance Junction-case Max I 1.56 °C/wW |
ELECTRICAL CHARACTERISTICS (T¢ase = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
IcBo Collector Cutoff Current for BDW93/94 Veg =45V 100 A
(le =0) for BDW93A/94A Vg =60V 100 pA
for BDW93B/94B Vg =80V 100 pA
for BDW93C/94C Vcg =100 V 100 HA
Tcase = 150 °C
for BDW93/94 Veg =45V 5 mA
for BDW93A/94A Vg =60V 5 mA
for BDW93B/94B Vg =80V 5 mA
for BDW93C/94C Vg =100 V 5 mA
IcEO Collector Cutoff Current for BDW93/94 Vceg =40V 1 mA
(lg =0) for BDW93A/94A Ve =60V 1 mA
for BDW93B/94B Ve =80V 1 mA
for BDW93C/94C Ve =80V 1 mA
lego Emitter Cutoff Current Ves =5V 2 mA
(Ic =0)
Vceo(sus)®| Collector-emitter Sustaining lc =100 mA for BDW93/94 45 Y
Voltage (lg = 0) for BDW93A/94A 60 \
for BDW93B/94B 80 \Y
for BDW93C/94C| 100 Vv
Vce(sat)* | Collector-emitter Saturation lc=5A lg =20 mA 2 \
Voltage Ic =10 A Ig = 100 mA 3 \%
VeEe(sa® | Base-emitter Saturation lc=5A Ig =20 mA 25 Y
Voltage lc =10 A lg =100 mA 4 \Y
heg* DC Current Gain Ic=3A Vee =3V 1000
lc=5A Vee =3V 750 20000
lc =10 A Vce =3V 100
VE* Parallel-diode Forward IF=5A 1.3 2 \Y
Voltage lr=10A 1.8 4 Vv
hte Small Signal Current Gain lc=1A Vce =10V
f=1MHz 20

* Pulsed pulse duration = 300 us, duty cycle=15%

For PNP types voltage and current values are negative.

2/5
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BDW93/A/B/C-BDW94/A/B/C

Safe Operating Areas (for BDW93, BDW93A,
BDW94, BDW94A).

G-263012
fe o i
(A) ¢ m
‘ il
N il
PULSE i
Ic MAX OPERATION|
10 Smshl! rs
L]
s f— N
‘ DC_OPERATION [N
X R A
#FOR SINGLE NON
' REPETITIVE PULSE]|
= SstnEss
R IEREIII
HH sowsargc—
) - 1] ||Bows3ars: 1
i I
10" LIt ' I |
1 L 68 2 “ 608 2 4 68
1 10 10 VCE (V)
DC Current Gain (NPN types).
6-2600
hre e "
VCE=3V
10 =
N
]0) l’/
—~
10?
10" 1 Ic (A
DC Transconductance (NPN types).
G-2603
c
(A)
Veg=3V
75
I
3 /
25 l
J
0 ' 2 3 Ve (V)

&7

Safe Operating Areas (for BDW93B, BDW93C,
BDW94B, BDW94C).
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‘ I
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Collector-emitter Saturation Voltage (NPN types).
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BDW93/A/B/C-BDW94/A/B/C

Saturated Switching Characteristics (NPN types).

t 625891
(ns) 4; B
heg=250
Vec=30V
lg1=-1g2
by
=
~_|ts
~s]
1
ton 1]
—
]0-‘ 2 o 13 8
1 Ic (&)

Collector-base Capacitance (PNP types).

G- 55
Cceo
(pF) HH
.
2
2 T
10
8
. =
.
2
10 2 “ 6 8 H & 6 8
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Small Signal Current Gain (PNP types).

Small Signal Current Gain (NPN types).
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BDW93/A/B/C-BDW94/A/B/C

Collector-emitter Saturation Voltage (PNP types).

G- 5519 G- 5520
“VeE(sat) hre
(v) T
hpg=25 ! Veg=-3v
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2 ' B > N
A 3 |
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ol 3
1 m—— .
2
2
10 4 2 + 6 8 2 DR )
0 25 5 75 -Ic (A) 10 1 -1¢ (A)
DC Transconductance (PNP types). Saturated Switching Characteristics (PNP types).
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Lyy 50S:THOMSON L387A

VERY LOW DROP 5V REGULATOR

» PRECISE OUTPUT VOLTAGE (5 V +4 %)

= VERY LOW DROPOUT VOLTAGE

» OUTPUT CURRENT IN EXCESS OF 500mA

= POWER-ON, POWER-OFF INFORMATION
(RESET FUNCTION)

= HIGH NOISE IMMUNITY ON RESET DELAY
CAPACITOR

DESCRIPTION

The L387A is a very low drop voltage regulator in
a Pentawatt® package specially designed to pro-
vide stabilized 5V supplies in consumer and indus-
trial applications. Thanks to its very low
input/output voltage drop this device is very useful ORDER CODE : L387A
in battery powered equipment, reducing consump-
tion and prolonging battery life. A reset output
makes the L387A particularly suitable for micro-
processor systems. This output provides a reset removed, inhibiting the microprocessor. An hys-
signal when power is applied (after an external teresis on reset delay capacitor raises the im-
programmable delay) and goes low when power is munity to the ground noise.

Pentawatt®

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
V, D.C. Input Voltage 35 \
Ty, TsTa | Junction and Storage Temperature Range — 5510 150 °C

TEST AND APPLICATION CIRCUIT

OuTPUT
VOLTAGE
IN 1 [ L*—I'Of Sv

rm

ImnF L387A L 1Ko IOOPF *
L 3 2 LA—?
_E: RESET
won ¢ & ouTeur
S

-5898/1

September 1988 1/4
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L387A

PIN CONNECTIONS (top views)

] E— +Vour
4[> DELAY CAPACITOR (Cd)
k] E— GROUND
> RESET OUTPUT
||| E— +VIN
(tab connected to pin 3) S-5307
BLOCK DIAGRAM
PNP OUTPUT
"gUT TRANSISTOR OUT%JST
1 ‘\ﬁ.
OUTPUT
ERRO <
CURRENT
— AMP LIMITER
[ [ wer | cecr
ouggr
THERMAE] RESET
PROTECT. CIRCUIT
GROUND
20 O3
J> DELAY
40O CAPACITOR S-5899
THERMAL DATA
l Rih j-case | Thermal Resistance Junction-case Max 35 | °C/W |
2/4 (37 SGS-THOMSON
Y/ wicroEECTRONICS
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L387A

ELECTRICAL CHARACTERISTICS (refer to the test circuit, V; = 14.4V, T; = 25°C, C, = 100pF;
unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. | Max. Unit
Vo Output Voltage lo = 5mA to 500mA T, =25°C 4.80 5.00 5.20 \
-40<T,<125°C 4.75 5.00 5.25
Vi Operating Input (*), Over Full T Range (- 40 to 125°C) 26 Vv
Voltage (see note **)
AV, Line Regulation V, =6V to 26V lo =5mA 5 50 mV
AV, Load Regulation lo = 5mA to 500mA 15 60 mV
V|, -V, | Dropout Voltage lo = 350mA 0.40 0.65 \%
lo =500mA 0.60 0.80
lq Quiescent Current lo =0mA 5 15
lo = 150mA 20 35
lo = 350mA 60 100 mA
lo =500mA 100 160
V, =6.2V lo = 500mA 160 180
AVo Temperature -05 mV/°C
AT Output Voltage Drift
SVR Supply Voltage lo = 350mA f =120Hz 60 dB
Rejection V, =12V £ 5V;p
lsc Output Short Circuit 1.2 1.6 A
Current
Vg Reset Output Ig =3mA 1<V, <4.75V 0.5 \Y
Voltage lg = 16mA 15 <V, < 4.75V 0.8
Over Full T (- 40°C < T, < 125°C)
In Reset Output V, in Regulation 50 HA
Leakage Current Over Full T Range
tq Delay Time for Cd =100nF 20 ms
Reset Output Over Full T Range
VRT (off) Vo @ Reset out H to L Transition, Over 4.75 Vo \
Full T Range -0.15
lca Charging Current Vs =3V 10 20 30 pA
(current generator)
VRT (on) | Power on Vo, @ Reset out L to H Transition, Over Full VRt (otfy| Vo \Y
V, Threshold T Range + 0.05V |- 0.04V
Va Comparator V4 @ Reset out H to L Transition 3.2 3.9 \Y
Threshold
(pin 4) V4 @ Reset out L to H Transition 3.7 4.0 4.3 Vv
Vi Hysteresis Voltage | Over Full T Range 450 mV

(*) Fora DC voltage 26 < Vi < 35V the device I1s not operating.
(**) The hmits are guaranteed by design, correlation and statistical control on production samples over the indicated temperature
and supply voltage ranges.

3/4
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L387A

Figure 1 :Dropout Voltage vs. Output Figure 2 :Quiescent Current vs. Output
Current. Current.
V,- Vo G-5102 |q G-51031
(42 (mA))
0.6
- 100
7
0.4 pd 80 A
. > —
= e 60
0.2 40
20
0 //
100 200 300 400 To(mA) ° 100 200 300 400 15(mA)

Figure 3 :Output Voltage vs. Temperature.

G -5101
Yo 111
) TTT1
lo=5mA
5.2
51
5 - —t
4.9
4.8
=40 -20 O 20 40 60 80 100 T, (°c)
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‘ SGS-THOMSON L2605
VI icRoELECTRONICS L2685-L2610

LOW DROPOUT VOLTAGE REGULATORS

= OUTPUT VOLTAGE OF 5,8.5 AND 10 V
= OUTPUT CURRENT UP TO 500 mA

= NO EXTERNAL COMPONENTS

= LOW DROP-OUT VOLTAGE

= OVERVOLTAGE PROTECTION (+ 100 V)
= REVERSE VOLTAGE PROTECTION

= SHORT CIRCUIT PROTECTION \\
= CURRENT LIMITING

=« THERMAL SHUTDOWN

TO-220

‘@

SOT-82

%@

DESCRIPTION

The L2600 series of three terminal positive regula-
tors is specially designed to stabilize power supplies

car instrumentation in vehicles with 12V batte- Order Code
ry.Available with output voltages equal to 5V, 8.5V, er bodes Output Voltage
10V, they can supply an output current up to 500mA. TO-220 SOT-82
These devices are protected against load dump and L2605V L2605X 5V
field decay transients (+ 100V), reverse battery, L2685V L2685X 85V
short circuit and thermal overload. L2610V L2610X 10V
BLOCK DIAGRAM
IN REVERSE
1 ( )—j VOLTAGE
PROTECTION —
L
ERROR POWER 02
AMP. STAGE oUT
START REF
DUMP THERMAL CURRENT
PROTECTION PROTECTION LIMIT
GND(case) l ]
30— :
S$-4005
November 1988 1/3
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L2605-L2685-L2610

PIN CONNECTION (top view)

—
 ——> output
GND4- @ " GROUND
[ =/ INPUT
hamam—
S- 2568/1
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
V, DC Input Voltage 35 \
DC Input Reverse Voltage - 28 Vv
Transient Input Overvoltage :
Load Dump : + 100 Vv
5ms < tpse < 10ms,
1¢ Fall Time Constant = 100ms,
Rsource 2 0.5Q
Field Decay : - 100 \"
5ms < tgay < 10ms
7, Rise Time Constant = 33ms,
Rsource 2 10Q
Po Power Dissipation Internally Limited
T, Tstg | Junction and Storage Temperature Range — 55 to 150 °C
THERMAL DATA
SOT-82 TO-220
Rtn -case | Thermal Resistance Junction-case Max 8 °C/W 4 °C/W
Rth -amb | Thermal Resistance Junction-ambient Max 100 °C/W 75 °C/W

APPLICATION CIRCUIT

VsO—-L—’— L 2600 zlovo
cr¥ 2%

=

=

$-77751

(*) Note : Cy and C2 are only needed if the load capacitance exceeds 1000 pF, Recommended values are C1 = 0.1 pF and C22 100 pF.

2/3
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L2605-L2685-L2610

ELECTRICAL CHARACTERISTICS (T, =25 °C, V; = 14 V, unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vo Output Voltage V,=121t0 16 V (L2605) | 4.80 5.00 5.20
lo =500 mA | V,=121t0 16 V (L2685) | 8.15 8.50 8.85 Vv
V,=12to 16 V (L2610) | 9.60 10.00 10.40
Vi Operating Input See Note (*) 28 \
Voltage
AV, Line Regulation lo =50 mA Vi=12t0 20 V 8 mV/V
Vo Load Regulation V, =14V lo =50 to 500 mA 9 mv/vV
AV, Dropout Voltage lo =500 mA 1.9 \Y
lg Quiescent Current lo =50 mA 20 45 mA
AV, Output Voltage Drift | 1o =50 mA -1 mV/°C
AT Vi=14V Tambp =— 12 to 80 °C
lsc Output Short Circuit 1.1 1.8 A
Current
SVR Supply Voltage V,=16V V,=2V
Rejection f=100 Hz lo =500 mA 60 dB
Ro Output Resistance I, =500 mA 0.05 Q
en Output Noise Voltage| BW = 100 Hz to 10 KHz 20 pnv
(*) Note : For DC input voltage 28 V <V, < 35 V the device is not operating.
ELECTRICAL CHARACTERISTICS (- 40 <T; <125 °C (note 2), V; = 14 V, unless otherwise
specified)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vo Output Voltage V,=1251t0 16 V (L2605)| 4.70 5.00 5.30
lo =500 mA| V, =12.5t0 16 V (L2685)| 8.00 8.50 9.00 Vv
V,=12510 16 V (L2610)| 9.40 10.00 | 10.60
A Operating Input See Note (°) 26 \
Voltage
AV, Line Regulation lo =50 mA V,=1251t0 20 V 12 mV/NV
Vo Load Regulation V,=14V lo =50 to 500 mA 13 mV/V
AV,.o Dropout Voltage lo =500 mA 25 \"
lg Quiescent Current lo =50 mA 29 65 mA
lse Output Short Circuit 1.1 2.1 A
Current
Notes : (°). Fora DCinput voltage 26 V < Vi < 35 V the device is not operating.

2. The limits are guaranteed by design, correlation and statistical control on production samples over the indicated tempera-

ture and supply voltage ranges.
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(N7 SGS-THOMSON L4805-L4885-L4892
Y icRozLEGTRONICS L4810-L4812

VERY LOW DROP VOLTAGE REGULATORS

= INPUT/OUTPUT DROP TYP. 0.4V

= 400mA OUTPUT CURRENT

= LOW QUIESCENT CURRENT

= REVERSE POLARITY PROTECTION

s OVERVOLTAGE PROTECTION (+ 60V)
= FOLDBACK CURRENT LIMITING

= THERMAL SHUTDOWN

DESCRIPTION

L4800 series devices are voltage regulators with a
very low voltage drop (typically O.4V atfull rated cur-
rent), output current up to 400mA, low quiescent
current and comprehensive on-chip protection.
These devices are protected against load dump and
field decay transients of + 60V, polarity reversal and
overheating. A foldback current limiter protects
against load short circuits. Available in 5V, 8.5V,
9.2V, 10V and 12V versions (all £ 4%, Ti = 25°C)
these regulators are designed for automotive, in-
dustrial and consumer applications where low con-
sumption is particularly important.

BLOCK DIAGRAM

SOT-82 TO-220

In automotive applications the L4805 is ideal for 5V
logic supplies because it functions even when the
battery voltage falls below 6V. In battery backup and
standby applications the low consumption of these
devices extends battery life.

INPUT < OUTPUT

o— :

BANDGAP

REFERENCE
PREREGULATOR AND
ERROR
_L AMPLIFIER
DUMP
PROTECTION
THERMAL E%;%%ﬁ'(
PROTECTION LIMITER
_GND
$5-5897 L
November 1988 1/4
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L4805-L4885-L4892-L4810-L.4812

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
\ DC Input Voltage + 35 \
Reverse Input Voltage - 18 \
Transient Input Overvoltages :
Load Dump : 60 \
5ms < Tyse < 10ms,
7 Fall Time Constant = 100ms,
Rsource 2 0.5Q
Field Decay : - 60 v
5ms < tra < 10mMs, Rsource 2 10Q
7, Rise Time Constant = 33ms
T, Tstg Junction and Storage Temperature Range —55to + 150 °C
THERMAL DATA
SOT-82 TO-220
Rth-case | Thermal Resistance Junction-case Max 8 °C/W 4 °C/W
Rth j-amb Thermal Resistance Junction-ambient Max 100 °C/W 75 °C/W
PIN CONNECTION (top view)
2 ——> ourpurt Order Codes
Volt:
T0-220 SOT-82 OutputVoltage
@ 3| > GROUND L4805CV L4805CX 5V
L4885CV L4885CX 85V
V[ —— pur L4892CV 1L4892CX 9.2V
L an conmected 1o i3 L4810CV L4810CX 10V
o589 L4812CV L4812CX 12V

TEST AND APPLICATION CIRCUIT

The output capacitor is required for stability. Though
the 100 uF shown is the minimum recommended
value, actual size and type may vary depending
upon the application load and temperature range.
Capacitor effective series resistance (ESR) also fac-
tors in the IC stability. Since ESR varies from one
brand to the next, some bench work may be required
to determine the minimum capacitor value to use in
production. Worst-case is usually determined at the
minimum ambient temperature and maximum load
expected.

Output capacitors can be increased in size to any
desired value above the minimum. One possible
purpose of this would be to maintain the output volt-
ages during brief conditions of negative input tran-
sients that might be characteristics of a particular
system.

24 L3y SGS-THOMSON

Capacitors must also be rated at all ambient tem-
perature expected in the system. Many aluminum
type electrolytics will freeze at temperatures less
than — 30 °C, reducing their effective capacitance to
zero. To maintain regulator stability down to—40 °C,
capacitors rated at that temperature (such as tanta-
lums) must be used.

Vi 1 L4800 Z—IO Vo
3
T)..‘l,u F -F)OpF

S-5894n
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L4805-L4885-L4892-L4810-L4812

ELECTRICAL CHARACTERISTICS (V,=14.4V, T, = 25 °C, C, = 100 puF)

Symbol Parameter Test Conditions Min. Typ. Max. | Unit
Vo Output Voltage lo =5 mA to 400 mA* 4.80 5.00 5.20 Vv
8.16 8.50 8.84 \
8.83 9.20 9.57 \'
9.60 10.00 | 10.40 \'
11.50 12.00 12.50 \
V, Operating Input Voltage 26 \')
AVo/V, | Line Regulation V,=13t0 26 V lo =5 mA 1 10 mvV/\V
AVo/N, | Load Regulation lo =5 to 400 mA* 3 15 mV/V
V, — V, | Dropout Voltage lo =400 mA* 0.4 0.7 \"
lo =150 mA 0.2 0.4 \Y
lq Quiescent Current lo =0 mA 0.8 2 mA
lo =150 mA 25 45 mA
lo =400 mA* 65 90 mA
AV, Temperature Output Voltage 0.1 mV
A—T Ve Drift GV
SVR Supply Voltage Rejection lo =350 mA f=120 Hz 60 dB
Co=100puF V, =V, +3V +2Vpp
lo Max Output Current 800 mA
lsc Output Short Circuit Current 350 500 mA
(fold back condition)

* only for L4892 the current test condition is lo = 300mA.

ELECTRICAL CHARACTERISTICS(V; = 14.4 V, — 40 < T, < 125 °C (note 1), C, = 100 pF, unless

otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. | Unit
Vo Output Voltage lo =5 mA to 400 mA* 4.70 5.00 5.30 \Y
8.00 8.50 9.00 Vv
8.65 9.20 9.75 Y
9.40 10.00 | 10.60 \
11.30 12.00 | 12.70 \
V, Operating Input Voltage see note 2 26 Vv
AVo/N, | Line Regulation V,=14to 26 V lo =5 mA 2 15 mV/V
AVo/NV, | Load Regulation lo =5 to 400 mA* 5 25 mV/NV
V, — Vo | Dropout Voltage lo = 400 mA* 0.5 0.9 \'
lo =150 mA 0.25 0.5 \Y
lg Quiescent Current lo =0 mA 1.2 3 mA
lo =150 mA 40 70 mA
lo =400 mA* 80 140 mA
lo Max Output Current 870 mA
lsc Output Short Circuit Current 230 mA
(fold back condition)
Notes : 1. This imits are guaranteed by design, correlation and statistical control on production samples over the indicated temperature and
supply voltage ranges..
2. For a DC voltage 26V < Vi< 35V the device is not operating.

‘7_’ SGS-THOMSON
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L4805-L4885-L4892-L4810-L4812

Figure 1 : Dropout Voltage vs. Output Current. Figure 2 : Quiescent Current vs. Output Current.
G-5104
V-V G-5105/1
v I
(mA)
0.5 100
0.4 80
0.3 > 60 —13
0.2 40 >
o 20
0 100 200 300 400 lg(mA)
[s] 100 200 300 400 Ig(mA)
Figure 3 : Output Voltage vs. Temperature. Figure 4 : Foldback Current Limiting (L4805).
6-5872 o
Ve T v G-5106
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lg=SmA (V)
Vo=5V
5.2
51
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5
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4 >
4.8
3
2
1
-40-20 O 20 40 60 80 100 T, (C) 0 350 800 Ig(mA)
Figure 5 : Preregulator for Distributed Supplies.
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% L2 andC2are necessary to reduce the switching frequency spikes
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Lyz 30S-THOMSON

L4901A

DUAL 5V REGULATOR WITH RESET

® OUTPUT CURRENTS: lo; = 400mA
loo = 400mA

® FIXED PRECISION OUTPUT VOLTAGE 5V
2%

® RESET FUNCTION CONTROLLED BY IN-
PUT VOLTAGE AND OUTPUT 1 VOLTAGE

® RESET FUNCTION EXTERNALLY PRO-
GRAMMABLE TIMING

® RESET OUTPUT LEVEL RELATED TO
OUTPUT 2

® QUTPUT 2 INTERNALLY SWITCHED WITH
ACTIVE DISCHARGING

® LOW LEAKAGE CURRENT, LESS THAN
1A AT OUTPUT 1

® LOW QUIESCENT CURRENT (INPUT 1)

® INPUT OVERVOLTAGE PROTECTION UP
TO 60V

ABSOLUTE MAXIMUM RATINGS

PRELIMINARY DATA

® RESET OUTPUT HIGH

® QUTPUT TRANSISTORS SOA PROTEC-
TION

® SHORT CIRCUIT AND THERMAL OVER-
LOAD PROTECTION

The L4901A is a monolithic low drop dual 5V
regulator designed mainly tor supplying micro-
processor systems.

Reset and data save functions during switch on/
off can be realized.

Heptawatt

ORDERING NUMBER: L4901A

Vin DC input voltage
Transient input overvoltage (t = 40 ms)
lo Output current

T; Storage and junction temperature

24

60

internally limited
-40 to 150 °C

<<

BLOCK DIAGRAM

— 7 v
Vi O ! REG. 1 O Yot
L ] <&

Vi20 Z =X 6 O Vo2
1 T L

DISABLE
THERMAL DELAVED O RESET
PROTECTION RESET 3 OTIMING
ﬁ $.-776712

June 1988
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L4901A

CONNECTION DIAGRAM
(Top view)

DS
|

OUTPUT 1
————— > OUTPUT 2
> RESET
> GROUND
— TIMING CAPACITOR
> INPUT 2
> INPUT 1

PIN FUNCTIONS

$-7768

N° NAME FUNCTION

1 INPUT 1 Low quiescent current 400mA regulator input.

2 INPUT 2 400mA regulator input.

3 TIMING CAPACITOR If Reg. 2 is switched-ON the delay capacitor is charged
with a 10uA constant current. When Reg. 2 is switch-
ed-OFF the delay capacitor is discharged.

4 GND Common ground.

5 RESET OUTPUT When pin 3 reaches 5V the reset output is switched high.

5V
= —_—) = F
Therefore tgp = C (10;1A ); trp (ms) = C; (nF)

6 OUTPUT 2 5V - 400mA regulator output. Enabled if Vg 1> Vg
and Viny2 > Vit. If Reg. 2 is switched-OFF the Cgy
capacitor is discharged.

7 OUTPUT 1 5V - 400mA regulator output with low leakage (in

switch-OFF condition).

THERMAL DATA

Rih j-case Thermal resistance junction-case max 4 ‘c/w
Ly7 SGS-THOMSON 39
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L4901A

TEST CIRCUIT

o.1)JFI IZ.ZFF

L

ik
I

$-9348f1

=

7 Vo1
4
6
' —0
5 RESET V02
3
47FF

"J—L‘ZZ}JF

ELECTRICAL CHARACTERISTICS (V,y; = Vin2 = 14,4V, Tamp = 25°C unless otherwise

specified)
Parameter Test Conditions Min. Typ. Max. Unit
Vi DC operating input voltage 20 \%
Vo1 Output volfage 1 R load 1KQ 4.95 5.05 5.15 \
VoaH  Output voltage 2 HIGH R load 1KQ Vo1-0.1 5 Vo1 \
Vo2  Output voltage 2 LOW lg2 =-BmA 0.1 \
lo1 Output current 1 AVg1 =-100mV 400 mA
ILo1 Leakage output 1 current VinN =0 1 KA
Vo1 <3V
lo2 Output current 2 AVgo = -100mV 400 mA
Vio1 Output 1 dropout voltage (*) | lg; = 10mA 0.7 0.8 \
lo1 = 100mA 0.8 1 \
lg; = 300mA 1.1 1.4 \Y
Vit Input threshold voltage Vo1+1.2 6.4 Vort1.7| V
ViTH Input threshold voltage hyst. 250 mV
AVg1  Line regulation 1 7V < V|n < 18V
lo1 = 5mA . 5 50 mV
AVgo Line regulation 2 lo2 = BmA 5 50 mV
AVoi1 Load regulation 1
5mA < lg; < 400mA 50 100 mVv
AVgo Load regulation 2 5mA < lgp < 400mA 50 100 mV
lQ Quiescent current 0<Vny<13V 4.5 6.5 mA
7V < V|N <13V 1.6 3.5 mA
|02 = |01 < 5mA
lQi Quiescent current 1 6.3V < VN1 < 13V 0.6 0.9 mA
VIN% =0
|01 < BmA |02 =0
4/9
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L4901A

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test Conditions Min. Typ. Max. Unit
VRT Reset threshold voltage Vpo-0.15| 4.9 |Vgo-005( V
VRrTH  Reset threshold hysteresis 30 50 80 mV
VRH Reset output voltage HIGH Ir = 500uA Vo2-1 412 Vo2 \
VRL Reset output voltage LOW IR = -5mA 0.25 0.4 \
trRD Reset pulse delay C; = 10nF 3 5 1 ms
ty Timing capacitor discharge C¢ = 10nF 20 us
time
AY01  Thermal drift -20°C < Tamp < 125°C 0.3 mv/°C
AT am -0.8
8Y02  Thermal drift -20°C < Typp < 125°C 0.3 mv/°C
AT amb -0.8
SVR1 Supply voltage rejection f = 100Hz Vg = 0.5V 50 84 dB
lo = 100mA
SVR2  Supply'voltage rejection 50 80 dB
Tysp Thermal shut down 150 °c

* The dropout voltage is defined as the difference between the input and the output voltage when the output voltage is

lowered of 25mV under. constant output current condition.

APPLICATION INFORMATION

In power supplies for uP systems it is necessary
to provide power continuously to avoid loss
of information in memories and in time of day
clocks, or to save data when the primary supply
is removed. The L4901A makes it very easy to
supply such equipments; it provides two voltage
regulators (both 5V high precision} with separ-
ate inputs plus a reset output for the data save
function.

CIRCUIT OPERATION (see Fig. 1)

After switch on Reg. 1 saturates until Vg,
rises to the nominal value.

When the input 2 reaches V|1 and the output 1
is higher than Vgt the output 2 (Vy,) switches
on and the reset output (Vg) also goes high after
a programmable time Tgp (timing capacitor).

Voo and Vg are switched together at low level
when one of the following conditions occurs:

— an input overvoltage

— an overload on the output 1 (Vo; < Vgrt);
— a SWitCh off (VIN < VlT - VITH );

and they start again as before when the con-
dition is removed.

An overload on output 2 does not switch Reg. 2,
and does not influence Reg. 1.

The Vg, output features:

— 5V internal reference without voltage divider
between the output and the error comparator;

— very low drop series regulator element util-
izing current mirrors;

permit high output impedance and then very
low leakage current error even in power down
condition.

This output may therefore be used to supply
circuits continuously, such as volatile RAMs, al-
lowing the use of a back-up battery. The Vo,

57 SGS-THOMSON 5/9
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L4901A

CIRCUIT OPERATION (continued)

regulator also features low consumption (0.6mA
typ.) to minimize battery drain in applications
where the V; regulator is permanently connected
to a battery supply.

The Vg, output can supply other non essential
5V circuits wich may be powered down when
the system is inactive, or that must be powered

down to prevent uncorrect operation for supply
voltages below the minimum value.

The reset output can be used as a “POWER
DOWN INTERRUPT"”, permitting RAM access
only in correct power conditions, or as a “BACK-
UP ENABLE" to transfer data into in a NV
SHADOW MEMORY when the supply is in-
terrupted.

Fig. 1
g AV Voy
Vint=Yinz L4
T
R g T T = Vit
Vor , 1
v 4 NG — N [}
RT oS \i } \
[
1
P !
1 | 1 tk
P! |
Yoz 'r P :
[ 1
11 Vo2
-
/ VR
t P
'RD tRD ) trRD
fe—an! Fe—a| re—> S . 77691
v v v THERMAL
SWITCH 01 02 IN SHUT SWITCH
ON OVERLOAD OVERLOAD | OVERLOAD | DOWN | OFF

APPLICATION SUGGESTIONS

Fig. 2 shows an application circuit for a uP
system typically used in trip computers or in
car radios with programmable tuning.

Reg. 1 is permanently connected to a battery
and supplies a CMOS time-of-day clock and a
CMOS microcomputer chip with volatile memory.
Reg. 2 may be switched OFF when the system
is inactive.

Fig. 4 shows the L4901A with a back up battery
on the Vp; output to maintain a CMOS time-of-
day clock and a stand by type N-MOS uP. The
reset output makes sure that the RAM is forced
into the low consumption stand by state, so the
access to memory is inhibit and the back up
battery voltage cannot drop so low that memory
contents are corrupted.

In this case the main on-off switch disconnects
both regulators from the supply battery.

&/9 ﬁ SGS-THOMSON

The L4901A is also ideal for microcomputer sys-
tems using battery backup CMOS static RAM:s.
As shown in fig. 5 the reset output is used both to
disable the uP and, through the address decoder
M74HC138, to ensure that the RAMS are disabled
as soon as the main supply starts to fall.

Another interesting application of the L4901A is
in uP system with shadow memories. (see fig. 6)

When the input voltage goes below V,r, the
reset output enables the execution of a routine
that saves the machine’s state in the shadow
RAM (xicor x 2201 for example).

Thanks to the low consumption of the Reg. 1
a 680uF capacitor on its input is sufficient to
provide enough energy to complete the operation.
The diode on the input guarantees the supply
of the equipment even if a short circuit on V,
occurs.

MICROELECTRONICS
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L4901A

APPLICATION SUGGESTION (continued)

Fig. 2
) IN1 " M ey 17, oun VoD CMOS
J-BATTERV o —J Ca T CLock
\uF
I 0.22p FI I . s
CMOS
NP WITH
VOLATILE
IN2 2 _@ 6 ouUT 2 RESET RAM
c2 l L 1to10uF
wI vl
OTHER
3 LOGIC
c3 @sv
10 nF I-r L4901A |5 RESET OuT RESET
L
$.7770 13
Fig. 3 - P.C. board component layout of fig. 2 (1: 1 scale)
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O c3 [] O
c1 '
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L4901A

APPLICATION SUGGESTION (continued)

Fig. 4
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L4901A

APPLICATION SUGGESTION (continued)

Fig. 6

1
Yo IN1
! R our1 P2 T Vs X2201
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Fig. 7 - Quiescent current
(Reg. 1) vs. output current
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Fig. 10 - Regulator 1 out-
put current and short circuit
current vs. input voltage
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Fig. 9 - Total quiescent cur-
rent vs. input voltage
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L4902A

DUAL 5V REGULATOR WITH RESET AND DISABLE

DOUBLE BATTERY OPERATING

® QUTPUT CURRENTS: lp; = 300mA
|02 = 300mA

® FIXED PRECISION OUTPUT VOLTAGE 5V
+2%

® RESET FUNCTION CONTROLLED BY IN-
PUT VOLTAGE AND OUTPUT 1 VOLTAGE

® RESET FUNCTION EXTERNALLY PRO-
GRAMMABLE TIMING

® RESET OUTPUT LEVEL RELATED TO
OUTPUT 2

® OQUTPUT 2 INTERNALLY SWITCHED WITH
ACTIVE DISCHARGING

® OUTPUT 2 DISABLE LOGICAL INPUT

® L OW LEAKAGE CURRENT, LESS THAN
1A AT OUTPUT 1

® RESET OUTPUT NORMALLY HIGH

ABSOLUTE MAXIMUM RATINGS

PRELIMINARY DATA

® INPUT OVERVOLTAGE PROTECTION UP
TO 60V

® QUTPUT TRANSISTORS SOA PROTEC-
TION

® SHORT CIRCUIT AND THERMAL OVER-
LOAD PROTECTION

The L4902A is a monolithic low drop dual 5V
regulator designed mainly for supplying micro-
processor systems.

Reset and data save functions and remote switch
on/off control can be realized.

Heptawatt

ORDERING NUMBER: L4902A

Vin DC input voltage

Transient input overvoltage (t = 40 ms)
lo Output current
Tstg, Tj Storage and junction temperature

28

60

internally limited
-40 to 150 °C

<<

BLOCK DIAGRAM
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June 1988
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L4902A

CONNECTION DIAGRAM
(Top view)

[—————— OUTPUT1
————————>O0uTPUT2
> RESET
> GROUND
> DISABLE INPUT
> TIMING CAPACITOR
> INPUT

|
b

i S-7841
PIN FUNCTIONS
N° NAME FUNCTION
1 INPUT 1 Regulators common input.
2 TIMING CAPACITOR If Reg. 2 is switched-ON the delay capacitor is charged

with a 5uA constant current. When Reg. 2 is switch-
ed-OFF the delay capacitor is discharged.

3 Vg2 DISABLE INPUT A high level (> Vpt) disable output Reg. 2.

4 GND Common éround.

5 RESET OUTPUT When pin 2 reaches 5V the reset output is switched high.
Therefore tgp = C; (% ); trp (ms) = C; (nF).

6 OUTPUT 2 5V - 300mA regulator output. Enabled if Vo 1> Vgr.

DISABLE INPUT < Vpt and Vi > V7. If Reg. 2 is
switched-OFF the Cq, capacitor is discharged.

7 OUTPUT 1 5V - 300mA. Low leakage (in switch-OFF condition)
output. ’

THERMAL DATA

Rih jcase Thermal resistance junction-case max 4 ‘c/w
37 SGS-THOMSON 39
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L4902A

TEST CIRCUIT

2.2}1 F,I

7

G a
sRESETL
3 —2——>
4.7’11-'
- T - L

IZ.Z}J F

10nF = I

$-936012

ELECTRICAL CHARACTERISTICS (V |y = 14.4V, Tmp= 25°C unless otherwise specified)

Parameter Test Conditions Min. Typ. Max. Unit
Vi DC operating input voltage 24 \%
Vo1 Output voltage 1 R load 1K 4.95 5.05 5.15 \
Voo  Output voltage 2 HIGH R load 1KQ Vp1-0.1 5 Vo1 \
Voo  Output voltage 2 LOW lg2 = -5mA 0.1 \
lo1 Output current 1 max. AVgp3 =-100mV 300 mA
ILo1 Leakage output 1 current Vin=0 1 kA
Vg1 < 3V
lo2 Output current 2 max. AVgp = -100mV 300 mA
Vio1 Output 1 dropout voltage (*) | 1g3 = 10mA 0.7 0.8 \
lp1 = 100mA 0.8 1 Vv
lg1 = 300mA 1.1 1.4 \
Vit Input threshold voltage Vo1+1.2 | 64 Vo1+1.7| V
ViTH Input threshold voltage 250 mV
hysteresis
AVy; Line regulation 1 7V < V,N;< 24V lg; = 5mA 5 50 mV
AVo,  Line regulation2 lo2 = 5mA 5 50 mV
AVo1 Load regulation 1
5mA < lg; < 300mA 40 80 mv
AVga Load regulation 2 5mA < lpp < 300mA 50 80 mV
Iq Quiescent current 0<Vny <13V ) 4.5 6.5 mA
7V <V N < 13V Vgp LOW 2.7 45 mA
7V < VN <13V Vo2 HIGH 1.6 3.5 mA
lo1 = loz < 5mA
VRT Reset threshold voltage Vo2-0.156 | 4.9 |V2-005| V
VrTH  Reset threshold hysteresis 30 50 80 mV
4/9 SGS-THOMSON
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L4902A

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test Conditions Min. Typ. Max. Unit
| VRH Reset output voltage HIGH Ir = 500uA Voa-1 412 Vo2 Vv
VRL Reset output voltage LOW Ir = -TmA 0.25 0.4 \
tRD Reset pulse delay Ci = 10nF 3 5 11 ms
tq Timing capacitor discharge C¢ = 10nF 20 us
time

VpT Vg2 disable threshold voitage 1.25 24 \
Ip Vg2 disable input current Vp < 04V -150 KA
Vp = 2.4V -30 BA

% Thermal drift 120°C < Tymp < 125°C 93 mV/°C

AAL;’z Thermal drift -20°C < Toymp < 125°C _8,'3 mV/°C|
SVR1 Supply voltage rejection f=100Hz VR=05V Iy = 100mA 50 84 dB
SVR2 Supply voltage rejection 50 80 dB
Tysp  Thermal shut down 150 .°c

* The dropout voltage is defined as the difference between the input and the output voltage when the output voltage is

lowered of 26mV under constant output current condition.

APPLICATION INFORMATION

In power supplies for uP systems it is necessary
to provide power continuously to avoid loss
of information in memories and in time of day
clocks, or to save data when the primary supply
is removed. The L4902A makes it very easy to
supply such equipments; it provides two voltage
regulators (both 5V high precision) with common
inputs plus a reset output for the data save func-
tion and a Reg. 2 disable input.

CIRCUIT OPERATION (see Fig. 1)

After switch on Reg. 1 saturates until Vg,
rises to the nominal value.

When the input reaches V| and the output 1
is higher than Vgt the output 2 (Vg,) switches
on and the reset output (Vg) also goes high after
a programmable time Trp (timing capacitor).

Vo, and Vg are switched together at low level
when one of the following conditions occurs:
— a high level (> Vpy) is applied on pin 3;

— an input overvoltage;
— an overload on the output 1 (Vo; < Vgt);
— aswitch off (VIN < VIT - VITH);

and they start again as before when the con-
dition is removed.

An overload on output 2 does not switch Reg. 2,
and does not influence Reg. 1.

The Vp; output features:

— BV internal reference without voltage divider
between the output and the error comparator

— very low drop series regulator element util-
izing current mirrors

permit high output impedance and then very
low leakage current even in power down con-
dition.

This output may therefore be used to supply
circuits continuously, such as volatile RAMs, al-
lowing the use of a back-up battery.

‘ﬂ SGS-THOMSON 5/9
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L4902A

CIRCUIT OPERATION (continued)

The Vg, output can supply other non essential
5V circuits wich may be powered down when
the system is inactive, or that must be powered
down to prevent uncorrect operation for supply
voltages below the minimum value.

The reset output can be used as a "POWER
DOWN INTERRUPT"”, permitting RAM access

Fig. 1

only in correct power conditions, or as a “BACK-
UP ENABLE"” to transfer data into in a NV
SHADOW MEMORY when the supply is in-
terrupted.

The disable function can be used for remote
on/off control of circuits connected to the Vq,
output.

VITH

Vo

A\

7in t

fa—d

a——

Vo2
OVERLOAD

Vor
OVERLOAD

SWITCH
ON

APPLICATION SUGGESTION

Fig. 2 illustrate how the L4902A’s disable input
may be used in a CMOS uComputer application.

The Vp; regulator (low consumption) supply
permanently a CMOS time of day clock and a
CMOS pcomputer chip with volatile memory.
Vo2' output, supplying non-essential circuits, is
turned OFF under control of a uP unit.

Configurations of this type are used in products
where the OFF switch is part of a keyboard
scanned by a micro which operates continuously
even in the OFF state.

Another application for the L4902A is supplying a
shadow-ram microcomputer chip (SGS M38SH72
for exemple) where a fast NV memory is backed
up on chip by a EEPROM when a low level on

ar.

6/9
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g 0 1
RD |, RD RD,
THERMAL
YIN SHUT Vo2 SWITCH
OVERLOAD | DOWN pisABLE | OFF s-180212

SGS-THOMSON
MICROELECYRONICS

the reset output occurs.

By adding two CMOS-SCHMIDT-TRIGGER
and few external components, also a watch dog
function may be realized (see fig. 5). During
normal operation the microsystem supplies a
periodical pulse waveform; if an anomalous
condition occours (in the program or in the
system), the pulses will be absent and the disable
input will be activated after a settling time de-
termined by R1 C1. In this condition all the
circuitry connected to Vg, will be disabled,
the system will be restarted with a new reset
front.

The disable of Vg, prevent spurious operation
during microprocessor malfunctioning.




L4902A

APPLICATION SUGGESTION (continued)

Fig. 2
INY 1 Py 7 ouT1 Voo cMOS
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c3
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Fig. 3 - P.C. board and component layout of the circuit of Fig. 2 (1: 1 scale)
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L4902A

APPLICATION SUGGESTION (continued)

Fig. 4
Vi Vo1
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L4902A

APPLICATION SUGGESTION (continued)

Fig. 6 - Quiescent current
vs. output current

G-5865/1
seesh

Fig. 7 - Quiescent current
vs. input voltage
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Fig. 8 - Supply voltage
rejection regulators 1 and 2
vs. input ripple frequence
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Lyz 365-THOMSON

L4903

DUAL 5V REGULATOR WITH RESET AND DISABLE FUNCTIONS

® OUTPUT CURRENTS: lo; = 50mA
loo = 100mA

® FIXED PRECISION OUTPUT VOLTAGE
5V +2%

® RESET FUNCTION CONTROLLED BY IN-
PUT VOLTAGE AND OUTPUT 1 VOLTAGE

® RESET FUNCTION EXTERNALLY PRO-
GRAMMABLE TIMING

® RESET OUTPUT LEVEL RELATED TO
OUTPUT 2

® OUTPUT 2 INTERNALLY SWITCHED WITH
ACTIVE DISCHARGING

® OUTPUT 2 DISABLE LOGICAL INPUT

® | OW LEAKAGE CURRENT, LESS THAN
1A AT OUTPUT 1

® INPUT OVERVOLTAGE PROTECTION UP
TO 60V

ABSOLUTE MAXIMUM RATINGS

PRELIMINARY DATA
® RESET OUTPUT NORMALLY LOW

® QUTPUT TRANSISTORS SOA PROTEC-
TION

® SHORT CIRCUIT AND THERMAL OVER-
LOAD PROTECTION

The L4903 is a monolithic low drop dual 5V
regulator designed mainly for supplying micro-
processor systems.

Reset, data save functions and remote switch
on/off control can be realized.

Minidip Plastic

ORDERING NUMBER: L4903

Vin DC input voltage

Vi Transient input overvoltage (t = 40 ms)
Piot Power dissipation at T,y,= 50°C

Tstgr Tj Storage and junction temperature

24 \

60 \Y

1 w

-40 to 150 °C

BLOCK DIAGRAM

Vi1 O ! Il REG. 1 || 8 —Q Vo1
Vi20- 2 [Rec.2 | LR Y
5 ]
DISO DISABLE
6
THERMAL DELAYED “O RESET
PROTECTION RESET 3 OTIMING
ﬁ S—-9416/2

June 1988
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L4903

CONNECTION DIAGRAM

(Top view)

INPUT 1
INPUT 2
TIMING
CAPACITOR

GND

PIN FUNCTIONS

[
t

w

@

OUTPUT1

~

QUTPUT 2

[22]

ouTPUT

wn

]
J
u RESET
!

5-9417

N° NAME FUNCTION

1 INPUT 1 Low quiescent current 50mA regulator input.

2 INPUT 2 100mA regulator input.

3 TIMING CAPACITOR If Reg. 2 is switched-ON the delay capacitor is charged
with a T0uA constant current. When Reg. 2 is switched-
OFF the delay capacitor is discharged.

4 GND Common ground.

5 Vo2 DISABLE INPUT A high level (> Vp) disables output Reg. 2.

6 RESET OUTPUT When pin 3 reaches 5V the reset output is switched low.

5V
Therefore tgp = C¢ ‘1—0[1—A ; trp (mMs) = C; (nF).

7 OUTPUT 2 5V - 100mA regulator output. Enabled if Vo 1 > V.
DISABLE INPUT < Vprt and Vy2 > V7. If Reg. 2 is
switched OFF the Cy, capacitor is discharged.

8 OUTPUT 1 5V - 50mA regulator output with low leakage in switch-

OFF condition.

THERMAL DATA

Rtnj-pin  Thermal resistance junction-pin 4 max 70 - :C/W
Rinj-amb  Thermal resistance junction-ambient max 100 C/W
SGS-THOMSON 317

7
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L4903

TEST CIRCUIT P.C. board and components layout
of the test circuit (1 : 1 scale)
1
o l onD Viz Vit
117
=T0.apF
viZO r 2 L4903 CS-0245
HOO
Vo2 5 Co1
ors 4 nnon
==, AL
w—— IZPF Coz q CIZ
14

S-9418

O Tu

ELECTRICAL CHARACTERISTICS (V,y = 14,4V, T,mp= 25°C unless otherwise specified)

Parameter Test Conditions Min. Typ. Max. Unit
v, DC operating input voltage 20 \%
Vo1 Output voltage 1 R load 1K 4.95 5.05 5.15 \
VooH  Output voltage 2 HIGH R load 1K Vo1-01| 5 Vo1 v
Voo  Output voltage 2 LOW lg2 = -BmA 0.1 \
lo1 Output current 1 max. {*) AVpy =-100mV 50 mA
I o1 Leakage output 1 current Vin =0 1 rA
Vpy < 3V
lo2 Output current 2 max. (*) AVgp =-100mV 100 mA
Vio1 Output 1 dropout voltage (*) | lg; = 10mA 0.7 0.8 \Y%
lg1 = 50mA 0.75 0.9 \
VT Input threshold voltage Vo1+1.2| 6.4 |Vg1+1.7 \
ViTH Input threshold voltage 250 mV
hysteresis
AV Line regulation 1 7V < VN <18V lg1 =5mA 5 50 mV
AVo2 Line regulation 2 lp2 =5mA 5 50 mV
AVpy  Load regulation 1 Vin1 = 8V 5mA < lg; < 50mA 5 20 mV
AVpa  Load regulation 2 5mA < lgp < 100mA 10 50 mV
lq Quiescent current 0<V|y <13V 4.5 6.5 mA
7V <V Ny <13V Vg, LOW 2.7 45 mA
7V <V N < 13V Vg5 HIGH 1.6 35 mA
Ip1 = loo < BMA
lQ1 Quiescent current 1 6.3V < VN3 < 13V
Ving = 0 0.6 0.9 mA
lo1 < BmMA lo2 =0
47 {y7 SGS-THOMSON
Y/ 5iicRoLECTRONICS
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L4903

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test Conditions Min. Typ. Max. Unit
VRT Reset threshold voltage Vo2-04 47 Vp2-0.2 \%
VrTH  Reset threshold hysteresis 30 50 80 mV
VRH Reset output voltage HIGH Ig = 500uA Voa2-1 4.12 Vo2 \%
VeL Reset output voltage LOW Ir = -65mA 0.25 0.4 \
trRD Reset pulse delay C¢ = 10nF 3 5 11 ms
tg Timing capacitor discharge Ct = 10nF 20 us
time
VpT Vg2 disable threshold voltage 1.25 2.4 \
Ip Vg2 disable input current Vp < 0.4V -150 BA
Vp > 2.4V 30 uA
AV . o 03
—==  Thermal drift -20°C < T, < 125°C . mV/°C
AT amb -0.8
AV . o 0.3 o
-A7°?- Thermal drift -20°C < Tamp < 125°C iy mv/°C
SVR1 Supply voltage rejection f=100Hz VR=0.5V Iy=50mA 50 84 dB
SVR2 Supply voltage rejection Io = 100mA 50 80 dB
TisD Thermal shut down 150 °C

* The dropout voltage is defined as the difference between the input and the output voltage when the output voltage is
lowered of 25mV under constant output current conditions.

APPLICATION INFORMATION

In power supplies for uP systems it is necessary
to provide power continuously to avoid loss
of information in memories and in time of day
clocks, or to save data when the primary supply
is removed. The L4903 makes it very easy to
supply such equipments; it provides two voltage
regulators (both 5V high precision) with separate
inputs plus a reset output for the data save func-
tion and Reg. 2 disable input.

CIRCUIT OPERATION (see Fig. 1)

After switch on Reg. 1 saturates until Vg, rises
to the nominal value.

When the input 2 reaches V|t and the output 1
is higher than Vgt the output 2 (Vo and Vg)
switches on and the reset output (Vg) goes low
after a programmable time T (timing capacitor).
Vg2 is switched at low level and Vg at high level
when one of the following conditions occurs:

a high level (> Vpt) is applied on pin 5;
an input overvoltage;

— an overload on the output 1 (Vo5; < Vgr);
a switch off (Vi <Vi1 -Vith):

and they start again as before when the condi-
tion is removed.

An overload on output 2 does not switch Reg. 2,
and does not influence Reg. 1.

The Vg output features:

— BV internal reference without voltage divider
between the output and the error comparator

— very low drop series regulator element util-
izing current mirrors

permit high output impedance and then very
low leakage current even in power down con-
ditions.

This output may therefore be used to supply
¢ircuits continuously, such as volatile RAMs, al-
lowing the use of a back-up battery.

‘ﬂ SGS-THOMSON 577
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L4903

CIRCUIT OPERATION (continued)

The Vg, output can supply other non essential
BV circuits wich may be powered down when
the system is inactive, or that must be powered
down to prevent uncorrect operation for supply
voltages below the minimum value.

The reset output can be used as a POWER
DOWN INTERRUPT", permitting RAM access

only in correct power conditions, or as a “BACK-
UP ENABLE” to transfer data into in a NV
SHADOW MEMORY when the supply is in-
terrupted.

The disable function can be used for remote
on/off control of circuits connected to the Vj,
output.

Fig. 1
YinYor,Yo
in=Yin2 JU%
ML e e Y VitH
Vor 7 9
VRT 4 / ~ Il \
: |
- AN A S Vois X
v, : | t
o : | >
I
A ] |
! |
1 VOZ
VR
' -
‘RO trRD I. trp |, tRD 'RD g
THERMAL
SWITCH Yor Vo2 VIN SHUT Vo2 SWITCH
ON OVERLOAD OVERLOAD | OVERLOAD | DOWN pisaBLE | OFF s-sc19n

APPLICATION SUGGESTION

Fig. 2 illustrates how the L4903's disable input
may be used in a CMOS uComputer application.

The Vy; regulator (low consumption) supply
permanently a CMOS time of day clock and a
CMOS .ucomputer chip with volatile memory.
Vg, output, supplying non-essential circuits, is

turned OFF under control of a uP unit.

Configurations of this type are used in products
where the OFF switch is part of a keyboard
scanned by a micro which operates continuously
even in the QFF state.

Fig. 2
INY 1 ['TEG‘—'L 8 out ! Yoo CMOS
_LBA”ERV _L J AL | CLOCK
\WF
I 4 7~FI Vop
v, DIs 0!
§ o2 out PORT], pFETNI?H
VOLATILE
2 rmz—. 7 ouT 2 IN PORT RAM
1to10uF
oo
OTHER
3 LOGIC
cr @sv
10nF Ir L4903 [6 RESET out RESET
L
5-9420
6
/7 C_YI SGS-THOMSON
MICROELECTRONICS

324



APPLICATION SUGGESTIONS (continued)

Fig. 3 - Quiescent current
(Reg. 1) vs. output current
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Fig. 5 -~ Total quiescent
current vs. input voltage

G- 588611

Fig. 4 - Quiescent current
(Reg. 1) vs. input voltage

G-519612

‘ay
(ma)

vy =0
lIyE5mA |

Fig. 6 - Supply voltage re-
jection regulators 1 and 2
vs. input ripple frequence
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Lyy SGS:THOMSON

L4904A

DUAL 5V REGULATOR WITH RESET

® OUTPUT CURRENTS: lo; = 50mA
lo = 100mA

® FIXED PRECISION OUTPUT VOLTAGE
5V £ 2%

® RESET FUNCTION CONTROLLED BY IN-
PUT VOLTAGE AND OUTPUT 1 VOLTAGE

® RESET FUNCTION EXTERNALLY PRO-
GRAMMABLE TIMING

® RESET OUTPUT LEVEL RELATED TO
OUTPUT 2

® QUTPUT 2 INTERNALLY SWITCHED WITH
ACTIVE DISCHARGING

® LOW LEAKAGE CURRENT, LESS THAN
1A AT OUTPUT 1

® LOW QUIESCENT CURRENT (INPUT 1)

® INPUT OVERVOLTAGE PROTECTION UP
TO 60V

ABSOLUTE MAXIMUM RATINGS

PRELIMINARY DATA

® RESET OUTPUT NORMALLY HIGH

® OUTPUT TRANSISTORS SOA PROTEC-
TION

® SHORT CIRCUIT AND THERMAL OVER-
LOAD PROTECTION

The L4904A is a monolithic low drop dual 5V
regulator designed mainly for supplying micro-
processor systems.

Reset and data save functions during switch on/
off can be realized.

1

iy Minidip Plastic

ORDERING NUMBER: L4904A

Vin DC input voltage

Transient input overvoltage (t = 40 ms)
lo Output current
Piot Power dissipation at Ty, = 50°C

i Storage and junction temperature

24
60
internally limited

0s <<

o

1
-40 to 150

BLOCK DIAGRAM
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41 |
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L4904A

CONNECTION DIAGRAM

(Top view)
N\
INPUT 1 [ 1 8 J OUTPUT1
INPUT 2 [ 2 7 JOUTPUTZ
E%&gnm[ 3 6 ] o%%gg;
GND [« 5 ] N.C
$-9412

PIN FUNCTIONS

N° NAME FUNCTION

1 INPUT 1 Low quiescent current 50mA regulator input.

2 INPUT 2 100mA regulator input.

3 TIMING CAPACITOR If Reg. 2 is switched-ON the delay capacitor is charged
with a 10uA constant current. When Reg. 2 is switched-
OFF the delay capacitor is discharged.

4 GND Common ground.

6 RESET OUTPUT When pin 3 reaches 5V the reset output is switched high.

5V
Therefore tgp = C; | m ); trp (ms) =C; (nF).

7 OUTPUT 2 5V - 100mA regulator output. Enabled if Vo 1 > Vgt
and Vin2 > Vit. If Reg. 2 is switched-OFF the Cg,
capacitor is discharged.

8 OUTPUT 1 5V - 50mA regulator output with low leakage in switch-
OFF condition.

THERMAL DATA

Rihjamp  Thermal resistance junction-ambient max 100 °c/w
(37 SGS-THOMSON . ki
Y/.. FICROELECTRONICS
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L4904A

TEST CIRCUIT
P.C. board and components layout
of the test circuit (1 : 1 scale)

8 Vool
Vit 1 7 onD Viz Vit
' 0 (o] o]
L4904A |6 RESET Vo2
Viz 2 3—> CS-0244
LI pF T
% ’J C“ ‘(\

QIpF 22pF 10nF Cr $2,2}JF
I I $-94131 I I

ey
ELECTRICAL CHARACTERISTICS (V,y = 14,4V, T mp= 25°C unless otherwise specified)
Parameter Test Conditions ‘ Min. Typ. Max. Unit
v, DC operating input voltage 20 \%
Vo1 Output voltage 1 R load 1KQ 4.95 5.05 5.156
Vo2 H Output voltage 2 HIGH R load 1KQ Vo1 -0.1 5 Vo1
Vg2  Output voltage 2 LOW lg2 = -5mA 0.1
lo1 Output current 1 AVpp = -100mV 50 mA
ILo1 Leakage output 1 current ViN=0 1 rA
Vo3 <3V ’
loz2 Output current 2 AVgp = -100mV 100 mA
Vio1 Output 1 dropout voltage (*) | lg; = 10mA 0.7 0.8 \Y%
lp1 = 50mA 0.75 09 \
Vit Input threshold voltage Vo1 +1.2| 6.4 |V +1.7
ViTH Input threshold voltage hyst. 250 . mV
AVo1 Line regulation 7V < Vin < 18V g1 = BmA 5 50
AVgo Line regulation 2 lo2 = 5mA 5 50 m
AVg;  Load regulation 1 Vin = 8V BmA < lg; < 50mA 5 20
AVo2 Load regulation 2 ‘ 5mA < lgz < 100mA 10 50 ™
lqQ Quiescent current 0 < Vy <13V 4.5 6.5 mA
7V < VN <13V 1.6 35 mA
lg2 = lp1 < 5mA
lQ1 Quiescent current 1 6.3V < Vin31 < 13V 0.6 0.9 mA
102 Sma loa = 0
= &7, 3B THOMEN
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L4904A

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test Conditions Min. Typ. Max. Unit
Ve Reset threshold voltage Vo2-0.16| 49 |Vp2-005| V
VrtH  Reset threshold hysteresis 30 50 80 mV
VRH Reset output voltage HIGH ~ | Ig = 500pA Voz-1 | 4.12 Voo
VgL Reset output voltage LOW IR = -5mA 0.25 0.4 \
trRD Reset pulse delay Cy = 10nF 3 1 ms
tq Timing capacitor discharge C; = 10nF 20 us
time
8Y01  phormal drife -20°C < Tymp < 125°C 0.3 {mvre
AT amb -0.8
AVoz  1ermal drift -20°C € Tamp < 125°C 0.3 mv/°C
AT amb -0.8
SVR1 Supply voltage rejection lo = 50mA 50 84 dB
f = 100Hz
R R VR = 0.5V
SVR2 Supply voltage rejection lo = 100mA 50 80 dB
Tysp Thermal shut down 150 °c

* Thedropout voltage is defined as the difference between the input and the output voltage when the output voltage is
lowered of 25mV under constant output current condition,

APPLICATION INFORMATION

In power supplies for uP systems it is necessary
to provide power continuously to avoid loss
of information in memories and in time of day
clocks, or to save data when the primary supply
is removed. The L4904A makes it very easy to
supply such equipments; it provides two voltage
regulators (booth 5V high precision) with separ-
ate inputs plus a reset output for the data save
function.

CIRCUIT OPERATION (see Fig. 1)

After switch on Reg. 1 saturates until Vg,
rises to the nominal value.

When the input 2 reaches V|1 and the output 1
is higher than Vgt the output 2 (Vq,) switches
on and the reset output (Vg ) also goes high after
a programmable time Tgp (timing capacitor).

Voo and Vg are switched together at low level
when one of the following conditions occurs:

— an input overvoltage

— an overload on the output 1 (Vo; < VgT);
— aswitch off (Vin < Vit - ViThH):

and they start again as before when the con-
dition is removed.

An overload on output 2 does not switch Reg. 2,
and does not influence Reg. 1.

The Vp; output features:

— BV internal reference without voltage divider
between the output and the error comparator;

— very low drop series regulator element util-
izing current mirrors;

permit high output impedance and then very
low leakage current even in power down con-
ditions.

This output may therefore be used to supply
circuits continuously, such as volatile RAMs, al-
lowing the use of a back-up battery. The Vg,
regulator also features low consumption (0.6mA

[7—[' SGS-THCMSON 5/8
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L4904A

CIRCUIT OPERATION (continued)

typ.) to minimize battery drain in applications
where the V, regulator is permanently connected
to a battery supply.

The Vg, output can supply other non essential
5V circuits which may be powered down when
the system is inactive, or that must be powered
down to prevent uncorrect operation for supply

voltages below the minimum value.

The reset output can be used as a “POWER
DOWN INTERRUPT", permitting RAM access
only in correct power conditions, or as a “BACK-
UP ENABLE"” to transfer data into in a NV
SHADOW MEMORY when the supply is in-
terrupted.

Fig. 1
AVinVor
YiINt=Vin2 JL_,L
Vit H e e 1N Virh
Voi | T
VRT + N N ! \

I

|

I
I t
I -

|

A I

v I

02
VR /
‘ -
tRD trD tRD tRD
ft—a | —— re—> S-.7769
v v v THERMAL
SWITCH 01 02 IN SHUT SWITCH
ON OVERLOAD OVERLOAD | OVERLOAD | DOWN | OFF

APPLICATION SUGGESTIONS

Fig. 2 shows an application circuit for a uP
system.

Reg. 1 is permanently connected to a battery
and supplies a CMOS time-of-day clock and a
CMOS microcomputer chip with volatile memory.

Reg. 2 may be switched OFF when the system
is inactive.

Fig. 3 shows the L4904A with a back up battery

58 ‘Y_I SGS-THOMSON

on the Vy; output to maintain a CMOS time-of-
day clock and a stand by type C-MOS uP. The
reset output makes sure that the RAM is forced
into the low consumption stand by state, so the
access to memory is inhibit and the back up
battery voltage cannot drop so low that memory
contents are corrupted.

In this case the main on-off switch disconnects
both regulators from the supply battery.

MICROELECTRONICS
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APPLICATION SUGGESTIONS (continued)

Application Circuits of a Microprocessor system (Fig. 2) or with data save battery (Fig. 3). The reset

output provide delayed rising front at the turn-off of the regulator 2.

Fig. 2
i INY W\ ouT 1 VoD CMOS
REG.1
2 J
_l_autem 1 L Cor CcLoCK
0.22uF 'wF
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LL"I to10uF
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1pFI I DD
OTHER
3 LOGIC
¢ Qsy
10nE I L4904A}6 RESET our RESET
L
S-941411
Fig. 3
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L4904A

APPLICATION SUGGESTIONS (continued)

Fig. 4 - Quiescent current Fig. 5 - Quiescent current
(Reg. 1) vs. output current (Reg. 1) vs. input voltage
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L4905

DUAL 5V REGULATOR WITH RESET

DOUBLE BATTERY OPERATING
OUTPUT CURRENTS: lg; =200mA
|02 =300mA
® FIXED PRECISION OUTPUT VOLTAGE 5V
1%
® RESET FUNCTION CONTROLLED BY IN-
PUT VOLTAGE AND OUTPUT 1 VOLTAGE

® RESET FUNCTION EXTERNALLY PRO-
GRAMMABLE TIMING

® RESET OUTPUT LEVEL RELATED TO
OUTPUT 2

® QUTPUT 2 INTERNALLY SWITCHED WITH
ACTIVE DISCHARGING

® LOW LEAKAGE CURRENT, LESS THAN
1uA AT QUTPUT 1

® LOW QUIESCIENT CURRENT (INPUT 1)

® INPUT OVERVOLTAGE PROTECTION UP
TO 60V

ABSOLUTE MAXIMUM RATINGS

ADVANCE DATA

® RESET OUTPUT HIGH

® QUTPUT TRANSISTORS SOA PROTEC-
TION

® SHORT CIRCUIT AND THERMAL OVER-
LOAD PROTECTION

The L4905 is a monolithic low drop dual 5V
regulator designed mainly for supplying micro-
processor systems.

Reset and data save functions during switch on/
off can be realized.

I~
/.
/ ﬁ

\
ORDERING NUMBER: L4905

Heptawatt

Vin DC input voltage

Transient input overvoltage (t = 40 ms)
lo Output current
T; Storage and junction temperature

28

60

internally limited
-40 to 150 °C

<<

BLOCK DIAGRAM

— 7
vi1O ! REG. 1 0 Vo1
L — 1 1<
v: I 2 6 I v,
i20 ;, REG. 2 TO 02
DISABLE
THERMAL DELAYVED O RESET
PROTECTION RESET 3 OoTIMING

L

June 1988

$-7767/2

1/8

This 1s advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice
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L4905

CONNECTION DIAGRAM
(Top view)

S ] | me— QUTPUT 1
pl————> OUTPUT 2
s |——> RESET
) | GROUND
)] | E——) TIMING CAPACITOR
b | INPUT 2
[ | ) INPUT 1
S | N— -
$-7768

PIN FUNCTIONS

N° NAME FUNCTION

1 INPUT 1 Low quiescent current 200mA regulator input.

2 INPUT 2 300mA regulator input.

3 TIMING CAPACITOR If Reg. 2 is switched-ON the delay capacitor is charged
with a T0uA constant current. When Reg. 2 is switch-
ed-OFF the delay capacitor is discharged.

4 GND Common ground.

5 RESET OUTPUT When pin 3 reaches 5V the reset output is switched high.

5V
Therefore trp = C; ( TOuA ); tro (ms) = C; (nF)

6 OUTPUT 2 5V - 300mA regulator output. Enabled if Vo 1> Vgt
and V|2 > Vir. If Reg. 2 is switched-OFF the Cp,
capacitor is discharged.

7 OUTPUT 1 5V - 200mA regulator output with low leakage (in

switch-OFF condition).

THERMAL DATA

Rin j-case Thermal resistance junction-case max 4 °cw
[y7 SGS-THOMSON 3/8
Y/ acRozECTRONICS
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L4905

TEST CIRCUIT

7 Vo1
V. 1 N
1
i 6 . o
RESET v

v 2 5—’ 02

i2 3

4.7}.11-'
_ —l
10nF '_—L'Z.Z)JF

0.1)JF-L 2.2pF
I 1 L

5-9348/1

ELECTRICAL CHARACTERISTICS (Vin; = Vinz = 14,4V, Tamp = 25° unless otherwise
specified)

Parameter Test Conditions Min. Typ. Max. Unit
Vi DC operating input voltage 24 \Y
Vo1 Output voltage 1 R load 1KQ2 5.0 5.05 5.1 \
Voam  Output voltage 2 HIGH R load 1K Vo1-01| & Vo1 v
VozL  Output voltage 2 LOW lg2 =-BmA 0.1 \
lo1 " Output current 1 AVg1 =-100mV 200 mA
ILo1 Leakage output 1 current VinN =0 1 pA
Vo1 < 3V
lo2 Output current 2 AVgp = -100mV 300 mA
Vio1 Output 1 dropout voltage (*) | 197 = 10mA 0.7 0.8 \
. lp1 = 100mA 0.8 1 \Y
lg1 = 200mA 1.05 12
Vit Input threshold voltage Vo1+1.2 64 (Vi +1.7| V
ViTH Input threshold voltage hyst. 250 mV
AVoy Line regulation 1 7V < Vn < 24V
|01 = 5mA 5 50 mV
AVga  Line regulation 2 loz = 5mA 5 50 mvV
AV Load regulation 1
5mA < lp; < 200mA 40 80 mv
AV Load regulation 2 5mA < lgo < 300mA 50 100 mV
la Quiescent current 0<V|ny<13V 4.5 6.5 mA
7V <V N <13V 1.6 35 mA
|02 = |01 < 5mA
lQ1 Quiescent current 1 S.SV <_ \éml < 13V 0.6 0.9 mA
lo1 Z 5mA loz =0
e (N7 SGS-THOMSON
Y/ ICROELECTRONICS
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L4905

ELECTRICAL CHARACTERISTICS (continued)

Parameter Test Conditions Min. Typ. Max. Unit
Vet Reset threshold voltage Vo2-0.15| 49 [Vgo-005| V
VrtH  Reset threshold hysteresis 30 50 80 mV
VRH Reset output voltage HIGH Ir = 500uA Voo-1 4,12 Vo2 \
VRL Reset output voltage LOW Ir = -5mA 0.25 0.4 \%
trD Reset pulse delay C¢ = 10nF 3 5 1 ms
ty Timing capacitor discharge C¢ = 10nF 20 us

time
AVor Thermal drift -20°C < Tamp < 125°C 0.3 mv/°C
AT -08
8Y92  Thermal drift -20°C < Tymp < 125°C 03 mv/°C
AT -038
SVR1 Supply voltage rejection f = 100Hz VR = 0.5V 54 84 dB
lo = 100mA 50

SVR2 Supply voltage rejection 50 80 dB
Tysp  Thermal shut down 150 °c

* The dropout voltage is defined as the difference between the input and the output voltage when the output voltage is

lowered of 25mV under constant output current condition.

APPLICATION INFORMATION

In power supplies for uP systems it is necessary
to provide power continuously to avoid loss
of information in memories and in time of day
clocks, or to save data when the primary supply
is removed. The L4905 makes it very easy to
supply such equipments; it provides two voltage
regulators (both 5V high precision) with separ-
ate inputs plus a reset output for the data save
function.

CIRCUIT OPERATION (see Fig. 1)

After switch on Reg. 1 saturates until Vg,
rises to the nominal value.

When the input 2 reaches V|t and the output 1
is higher than Vgt the output 2 (V) switches
on and the reset output (Vg) also goes high after
a programmable time Trp (timing capacitor).

Vo2 and Vg are switched together at low level
when one of the following conditions occurs:

— an input overvoltage

— an overload on the output 1 (Vo; < Vgt);
— aswitch off (Viy < Vit - Viru):

and they start again as before when the con-
dition is removed.

An overload on output 2 does not switch Reg. 2,
and does not influence Reg. 1.

The Vp; output features:

— BV internal reference without voltage divider
between the output and the error comparator;

— very low drop series regulator element util-
izing current mirrors;

— permit high output impedance and then very
low leakage current error even in power down
condition.

This output may therefore be used to supply
circuits continuously, such as volatile RAMs, al-
lowing the use of a back-up battery. The Vg,

- 5/8
L7 3TN
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L4905

CIRCUIT OPERATION (continued)

regulator also features low consumption (0.6mA
typ.) to minimize battery drain in applications
where the V; regulator is permanently connected
to a battery supply.

The Vg, output can supply other non essential
5V circuits wich may be powered down when
the system is inactive, or that must be powered

Fig. 1

down to prevent uncorrect operation for supply
voltages below the minimum value.

The reset output can be used as a “POWER
DOWN INTERRUPT", permitting RAM access
only in correct power conditions, or as a “BACK-
UP ENABLE" to transfer data into in a NV
SHADOW MEMORY when the supply is in-
terrupted.

4VinVor
Vini=Yin2 L lT
N R A Bl TR - v
Vor = ™
: I 1
VRT +— Y INC > [l
RT Y ! \
1 v, [} 1
! RTH| | | |
1
| ' 1 t
H ™ 1
Voo V ! 1
A : o '
1
! : 1 Vg !
7,
7| 7 7
) 1
trD trD trRD tRD
b fe—| re—> S-21691
v v v THERMAL
SWITCH 01 02 IN SHUT | SWITCH
ON OVERLOAD OVERLOAD | OVERLOAD | DOWN | OFF

APPLICATION SUGGESTIONS

Fig. 2 shows an application circuit for a uP
system typically used in trip computefs or in
car radios with programmable tuning.

Reg. 1 is permanently connected to a battery
and supplies a CMOS time-of-day clock and a
CMOS microcomputer chip with volatile memory.

Reg. 2 may be switched OFF when the system
is inactive.

s/8 ‘ﬂ SGS-THOMSON

Fig. 4 shows the L4905 with a back up battery
on the Vy; output to maintain a CMOS time-of-
day clock and a stand by type N-MOS uP. The
reset output makes sure that the RAM is forced
into the low consumption stand by state, so the
access to memory is inhibit and the back up
battery voltage cannot drop so low that memory
contents are corrupted.

In this case the main on-off switch disconnects
both regulators from the supply battery.

MICROELECTRONICS
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APPLICATION SUGGESTION (continued)

Fig. 2

IN1

| M 7

T 1L
I 0.22pFI

IN2

Cc2

of—l REG. 2 } 2
T

1 REG.1 J

L4905 |3

Fig. 3 - P.C. board component layout of fig. 2 (1: 1 scale)

ouT 1 Voo CMOS
L“ CLOCK
1uF
T
CMOS
uP WITH
VOLATILE
ouT2 RESET RAM
1to10uF
Ics Voo
OTHER
LOGIC
(CEY"
RESET OUT RESET
$—-10540

Cc2

O
-

e

C4 C5

CSU O

179

CS-0242

f
IS

17 7
o REgT£OUT1

ouT2

IN2

Is73

SGS-THOMSON
MICROELECTRONICS
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L4905

APPLICATION SUGGESTION (continued)
Fig. 4

1uA
- IN1 1 [T‘ , OuT1 lpr<Tu Vpp CMOS
[ A |
BATTERY J_ J: CLOCK
0.22uF
I I IHF Vsg
I. BACKUP
BATTERYV up
IN2 — out2 p. | WITH BATTERY
L : REG.2 : L > BACKUP
1to10uF
4.7[.IF I I RESET RAM
3 Voo
cr l OTHER LOGIC
L4905 |5 ReseT out| RESET @ sv

lnFI J:

Fig. 7 - Total quiescent cur-
rent vs. input voltage

G-5191°

latot
(ma)

lo1=lg2 S5mA
Vi Yiz

/

6 9 7 15 .’

v (v)

S—10541
. . ! . .
Fig. 5 - Quiescent current Fig. 6 - Quiescent current
(Reg. 1) vs. output currert (Reg. 1) vs. input voltage
G.579% 6579612
1ay I ‘ar
(ma) (ma)
Vi =12V V2 =0
3 6 In<€SmA
5
2 4
— — 3
// /
1 — 2
L , / /
4 4
o 100 200 1oy (mA) 0 3 6 9 7 15 1’ Yy (V)
8/8 Ly7 SGS-THOMSON
Y/ IGROELECTRONICS

342




(v, SGS-THOMSON
Y inicroELECTRONIGS

L4916

VOLTAGE REGULATOR PLUS FILTER

= FIXED OUTPUT VOLTAGE 8.5V

= 250 mA OUTPUT CURRENT

» HIGH RIPPLE REJECTION

= HIGH LOAD REGULATION

» HIGH LINE REGULATION

= SHORT CIRCUIT PROTECTION

= THERMAL SHUT DOWN WITH HYSTERESIS
= DUMP PROTECTION

DESCRIPTION

This circuit combines both afilter and a voltage regu-
lator in order to provide a high ripple rejection over a
wider input voltage range.

A supervisor low-pass loop of the element prevents
the output transistor from saturation at low input volt-
ages.

The non linear behaviour of this control circuitry
allows a fast settling of the filter.

BLOCK DIAGRAM

PRELIMINARY DATA

POWER MINIDIP
@+4)

ORDER CODE : L4916

EJ ﬂ‘i L]
avy
l av
MONOLIN OTA

oP1
Iret =

oP2 Q3

Vret

REF

CURRENT
LIMITING

THERMAL
PROTECT

T

R2

5-8

ke

I

—O GND

s

October 1988

1/6
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L4916

PIN CO

NNECTION (top view)

\J
INPUT VOLTAGE [ 1 8 ]
e A gl
GROUND
NC. [3 6 ]
ouTPUT E 4 S ]
S-nnm
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
V, Peak Input Voltage (300 ms) 40 \
V, DC Input Voltage 28 Vv
lo Output Current Internally Limited
Ptot Power Dissipation Internally Limited
Tstg, T;| Storage and Junction Temperature — 40 to 150 °C
THERMAL DATA
Rih j-amb| Thermal Resistance Junction-ambient Max 80 °C/W
Rtn -pins| Thermal Resistance Junction-pins Max 20 °C/W
26 (37 SGS-THOMSON
Y/ wicromecTRONICS
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L4916

ELECTRICAL CHARACTERISTICS (T.mp =25 °C; V; = 13.5 V, test circuit of fig. 1, unless otherwise

specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
V, Input Voltage 20 \)
Vo Output Voltage V,=12t0 18 V 8.1 8.5 8.9 Vv

lo =5 to 150 mA
AVyo | Controlled Input-output V=5t 10V 1.6 21 \Y
Dropout Voltage lo =5 to 150 mA
AV, Line Regulation V,=12t0 18 V 1 20 mV
lo =10 mA
AVq Load Regulation lo =5 to 250 mA 50 100 mV
ton =30 pus
toff =21 ms
AVo Load Regulation V, =85V 150 250 mV
(filter mode) lo =5 to 150 mA
ton =30 us
totf =21 ms
lg Quiescent Current lo =5 mA 1 2 mA
Alg Quiescent Current V,=6to 18V 0.05 mA
Change lo =5 to 150 mA
AA\{F Output Voltage Drift lo =10 mA 1.2 mv/°C
SVR Supply Voltage Rejection | Viac =1 Vims
f =100 Hz
lo =150 mA
Vioc =12t0 18 V 70 dB
Vpc=6to 11V 35(") dB
Isc Short Circuit Current 250 300 mA
Ton Switch On Time lo =150 mA
Vi=5t011V 500(*) ms
V,=11t0 18V 300 ms
Ty Thermal Shutdown 145 °C
Junction Temperature
(*) Depending of the Crr capacitor.
Figure 1 : Test and Application Circuit.
Vi 1 4 Vo
c1
Ol uF
5-8 2
Len Lo
Towr T
S_7712
L7 SGS-THOMSON 356
Y/ iCROELECTRONICS
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L4916

Figure 2 : P.C. Board and Component Layout of Fig. 1 (1 : 1 scale).

€S-0262/2

PRINCIPLE OF OPERATION

During normal operation (input voltage upper than
Vimin = Vout Nom + AVio). The device works as a
normal voltage regulator built around the OP1 of the
block diagram.

The series pass element use a PNP-NPN connec-
tion to reduce the dropout. The reference voltage of
the OP1 is derived from a REF through the OP2 and
Q83, acting as an active zener diode of value VRer.

In this condition the device works in the range (1) of
the characteristic of the non linear drop control unit
(see fig.3).

The output voltage is fixed to its nominal value:

R1
Voutnom = VRer (1 + — ) =
R2

Veer (1 + ﬂ)
R2

R1
R2
The ripple rejection is quite high (70 dB) and inde-
pendent from Crr value.

On the usual voltage regulators, when the input vol-
tage goes below the nominal value, the regulation
transistors (series element) saturate bringing the
system out of regulation making it very sensible to
every variation of the input voltage. On the contrary,
a control loop on the L4916 consents to avoid the
saturation of the series element by regulating the
value of the reference voltage (pin 2). In fact, when-
ever the input voltage decreases below V| min the
supervisor loop, utilizing a non linear OTA, forces
the reference voltage at pin 2 to decrease by dis-
charging Crt. So, during the static mode, when the

= INTERNALLY FIXED RATIO = 2.4

4% Ly7 SGS-THOMSON

input voltage goes below Vmin the drop out is kept
fixed to about 1.6V. In this condition the device
works as a low pass filter in the range (2) of the OTA
characteristic. The ripple rejection is externally ad-
justable acting on Crr as follows :

SVR (jw) =| W) |
Vout (jw)
-6
. 10
LN
JWCFT R2

Where:

gm=2. 10° Q"' =OTA'S typical transconductance
value on linear region

R1

R2
Crt = value of capacitor in F

The reaction time of the supervisor loop is given by
the transconductance of the OTA and by Crt. When
the value of the ripple voltage is so high and its ne-
gative peak is fast enough to determine an istanta-
neous decrease of the dropout till 1.2 V, the OTA
works in a higher transconductance condition
[range (3) of the characteristic] and discharge the
capacitor rapidously.

If the ripple frequency is high enough the capacitor
won't charge itself completely, and the output volt-
age reaches a small value allowing a better ripple
rejection ; the device’s again working as a filter (fast
transient range).

With Cer = 10 pF; f = 100 Hz a SVR of 35 is ob-
tained.

= fixed ratio

MICROELECTRONICS
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Figure 3 : Nonliner Transfer Characteristic of the Drop Control Unit.

1 4

| -
| Vin~Vour
I 1) Normal operating range (high ripple
| ! rejection)
[ 2) Drop controlled range (medium ripple
3 2 rejection)
5-9617/2 1 3) Fast discharge of Cer
Figure 4 : Supply Voltage Rejection vs. Input Figure 5 : Supply voltage Rejection vs.
Voltage. Frequency.
G-6241 G -5738
(48[} _150ma ‘ I [ (a8) [ 1 =100ma
1:100Hz ! Cep=100F
70 [ Viac=1VRMS I 90 | v=1vRMS
60 ! 80
1
s Cep= LT0F ‘L 70 A AN /
e | I / Vg=13.5V \/;k
0 60
10uF |}
30 ! 50 //
20 1 40
’ e L78M08 //
10 30
7 4
[ === 20
2 4 6 8 10 12w Vg(V) 10 10’ 10° 10° f(Hz)
Figure 6 : Vo vs. Supply Voltage. Figure 7 : Quiescent Current vs. Input Voltage.
G- 62381 G-623911
Vo 'n
V) (mA)
Io=5mA
74
8 7 16 1
7 aa 14
6 // [// 1.2
5 A7 Tos5 mA !
/// 12100Hz /7
4 / 7 Viac nggng—— os /
3 ,,’,' RMS: 06
A
2 g 04
1 T 02
I
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Figure 8 : Dropout vs. Load Current.

G-6240

Vi Vo) [ |
%) [
Vin =5V

o 50 100 1o (mA)

Figure 9 : Inhibit Function Realized on Cr Pin.

Vin Y L9 P r—OVour
5-8 2 ‘L -
cH 1 K
0.1uF Crres Vp
10pF
. 5-96161/1
6/6
‘ SGS-THOMSON
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L4918

VOLTAGE REGULATORS PLUS FILTER

» FIXED OUTPUT VOLTAGE 8.5V

= 250mA OUTPUT CURRENT

= HIGH RIPPLE REJECTION

= HIGH LOAD REGULATION

» HIGH LINE REGULATION

» SHORT CIRCUIT PROTECTION

= THERMAL SHUT DOWN WITH HYSTERESIS
= DUMP PROTECTION

DESCRIPTION

The L4918 combines both a filter and a voltage regu-
lator in order to provide a high ripple rejection over a
wider input voltage range.

A supervisor low-pass loop of the element prevents
the output transistor from saturation at low input vol
tages.

The non linear behaviour of this control circuitry
allows a fast setting of the filter.

BLOCK DIAGRAM

PRELIMINARY DATA

PENTAWATT

ORDER CODE : L4918

IN (‘ﬁ‘
— Ie
| a2
av
MONOLIN OTA ) - _ m
oP1 CURRENT
Iret . 1 umitne Rs
b a3
v
REF ret our
. 0
1
THERMAL
PROTECT. [] R
3 O GND
2
Crr
I S5-9¢011
October 1988 1/4
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L4918

PIN CONNECTION (top view)

—- N W N,
2]
z
o

/
(Tab connected to pin J) S-9¢08
Figure 1 : Application and Test Circuit.
v S v,

L4918
01 ufF
1 iLCFT
T ouF \WF
1 I
5-9409/1
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vs Peak Input Voltage (300ms) 40 Vv
Vg DC Voltage 28 \
lo Output Current Internally Limited
Piot Power Dissipation Internally Limited
Tstg, T)| Storage and Junction Temperature — 40 to 150 °C
THERMAL DATA
|Rm ,.casel Thermal Resistance Junction-case Max | 4 °C/W
2/4
Lyy SGS-THOMSON
>/
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L4918

ELECTRICAL CHARACTERISTICS (T mp = 25 °C; V; = 13.5 V unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vv, Input Voltage 20 \
Vo Output Voltage V,=12to 18 V 8.1 8.5 8.9 \

lo =5 to 150 mA
AVyo | Controlled Input-output Vi=5t0o 10V 1.6 2.1 \Y
Dropout Voitage lo =5to 150 mA
AVo Line Regulation V,=12t0 18 V 1 20 mV
lo =10 mA
AVo Load Regulation lo =5 to 250 mA 100 mV
ton =30 us
toff =21 ms
AVo Load Regulation V, =85V 100 250 mV
lo =5to 150 mA
ton =30 us
totf =21 ms
lg Quiescent Current lo =5 mA 1.0 2 mA
Alg Quiescent Current V,=6to 18V 0.05 mA
Change lo =5 to 150 mA
AVo .
AT Output Voltage Drift lo =10 mA 1.2 mV/°C
SVR | Supply Voltage Rejection | Viagc =1 Vims
f=100 Hz
lo =150 mA
Vipc =12to 18 V 71 dB
Vipc =6to 11V 35() dB
Isc Short Circuit Current 250 300 mA
ton Switch On Time lo =150 mA
Vi=5t011V 500(*) ms
V,=11t0 18 V 300 ms
Tysp | Thermal Shut Down 150 °C

(*) Depending of the Crr capacitor

PRINCIPLE OF OPERATION

During normal operation (input voltage upper than
Vimin = Vout NoMm + AVyo). The device works as a
normal voltage regulator built around the OP1 of the
block diagram.

The series pass element use a PNP-NPN connec-
tion to reduce the dropout. The reference voltage of
the OP1 is derived from a REF through the OP2 and
Q3, acting as an active zener diode of value VRer.

In this condition the device works in the range (1) of
the characteristic of the non linear drop control unit
(see fig.2).

The output voltage is fixed to its nominal value:

R1 R1
Vournom= VRer (1+ g5 ) =Verr(1+ 75 )

R1
2= INTERNALLY FIXED RATIO =2.4

The ripple rejection is quite high (71 dB) and inde-
pendent from Crr value.

On the usual voltage regulators, when the input volt-
age goes below the nominal value, the regulation
transistors (series element) saturate bringing the
system out of regulation making it very sensible to
every variation of the input voltage. Onthe contrary,
a control loop on the L4918 consents to avoid the
saturation of the series element by regulating the
value of the reference voltage (pin 2). In fact, when-
ever the input voltage decreases below V| min the
supervisor loop, utilizing a non linear OTA, forces
the reference voltage at pin 2 to decrease by dis-
charging Crr. So, during the static mode, when the
input voltage goes below Vwmin the drop out is kept
fixed to about 1.6 V. In this condition the device
works as a low pass filter in the range (2) of the OTA

L7 SGS-THOMSON 3/4
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characteristic. The ripple rejection is externally ad-
justable acting on Cer as follows:

Vi(w) |,
Vout (iw)|
107

SVR (jw) =

gm R R1 )
— +
jwCrT Rz

Where:
gm=2. 105" =0TA'S typical transconductance
value on linear region

R1
— = fixed ratio
R2

Figure 2 : Nonliner Transfer Characteristic of the
Drop Control Unit.

14

ViN-VouT

1) Normal operating range (high ripple rejection)
2) Drop controlled range (medium ripple rejection)

3) Fast discharge of Cer

Figure 4 : Supply voltage Rejection vs. Input Volt-
age.

65799
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Crt = value of capacitor in uF

The reaction time of the supervisor loop is given by
the transconductance of the OTA and by Crr. When
the value of the ripple voltage is so high and its ne-
gative peak is fast/enough to determine an istanta-
neous decrease of the dropout till 1.2V, the OTA
works in a higher transconductance condition
[range (3) of the characteristic] and discharge the
capacitor rapidously.

If the ripple frequency is high enough the capacitor
won't charge itself completely, and the output vol-
tage reaches a small value allowing a better ripple
rejection; the device’s again working as a filter (fast
transient range).

With Crr = 10 pF ; f = 100 Hz a SVR of 35 is ob-
tained.

Figure 3 : Supply Voltage Rejection vs. Frequen-

G-5798

(dB) | 1 =100mA
Cep=100F
80 vglvnns
80
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Figure 5 : Output Voltage vs. Input Voltage.
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Lvy SGS-THOMSON L4920
Y tnicRoELECTRONICS L4921

VERY LOW DROP ADJUSTABLE REGULATORS

= VERY LOW DROP VOLTAGE

= ADJUSTABLE OUTPUT VOLTAGE FROM
1.25V TO 20V

= 400mA OUTPUT CURRENT

» LOW QUIESCENT CURRENT

» REVERSE VOLTAGE PROTECTION

= + 60/~ 60V TRANSIENT PEAK VOLTAGE
PROTECTION

= SHORT CIRCUIT PROTECTION WITH FOLD-
BACK CHARACTERISTICS

= THERMAL SHUT-DOWN

DESCRIPTION

The L4920 and L4921 are adjustable voltage regu-
lators with a very low voltage drop (0.4V typ. at 0.4A
T, = 25°C), low quiescent current and comprehen-
sive on-chip protection.

These devices are protected against load dump and
field decay transients, polarity reversal and over
heating.

A foldback current limiter protects against load short
circuits.

The output voltage is adjustable through an exter-
nal divider from 1.25V to 20V. The minimum opera-
ting input voltage is 5.2V (Ty = 25°C).

BLOCK DIAGRAM

ADVANCE DATA

Minidip (4 + 4)

ORDER CODES : L4920 (Pentawatt)
L4921 (Minidip)

These regulators are designed for automotive, in-
dustrial and consumer applications where low
consumption is particularly important.

In battery backup and standby applications the low
consumption of these devices extends battery life.

INPUT
O

OuTPUT
O+

BANDGAP
REFERENCE
REREGULATOR AND L
ERROR
J. AMPLIFIER
REFERENCE
)
DUMP
PROTECTION
R2
FOLDBACK
THERMAL CURRENT
PROTECTION LIMITER
GND
O -
w—— 5=-7916/1
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L4920/L4921

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
A DC Input Voltage 35
DC Reverse Input Voltage - 18 \
Transient Input Overvoltages : 60 \Y
Load Dump : \Y
5ms < tyse £ 10Ms
1¢ Fall Time Constant = 100ms
Rsource 2 0.5Q
Field Decay : - 60 Vv
5ms < tiq < 10ms, Rsource 2 10Q
1, Rise Time Constant = 33ms
Ty, TsTe | Junction and Storage Temperature Range —55to0 150 °C
PIN CONNECTIONS (top view)
REF ﬂ s> ourpul
JT___————> RER
ouTPUT [z 7 ) N — GND
GROUND 5 ‘_—D——— NC.
INPUT [3 ' \[____—> INPUT
NC [ 4 : S- 7‘9’;;_
Tab connected to pin3
S-Mls
TEST AND APPLICATION CIRCUIT
lO
IN ouT '
ND REF
ono R v RI+R2
0= REF
v, B0 pF C R2
]Q R2 T
Y |
O * -0
S-7917 12
C = 100uF is required for stability (ESR < 3Q over T range)
R2 = 6.2KQ.
THERMAL DATA
N(I‘l‘n:(f:)p Pentawatt | Unit
Rth j-amb Thermal Resistance Junction-ambient Max 80 60 °C/W
Rth-pins | Thermal Resistance Junction-pins Max 15 °C/W
th-case | Thermal Resistance Junction-case Max 35 °C/W
2/4
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L4920/L4921

ELECTRICAL CHARACTERISTICS (forV, = 14.4V, T, = 25°C, V,, = 5V, C, = 100uF, unless otherwise

specified)
Symbol Parameter Test Conditions Min. Typ. Max. | Unit
V, Operating Input Vo 2 45V Vo +0.7 26 \
Voltage o =400mA
Vger £ Vo < 4.5V 5.2 26 \Y
lo =400mA
VRer Reference Voltage 5.2V <V, <26V 1.20 1.25 1.30 \'
5mA < |, < 400mA ()
AV, Line Regulation Vo +1V <V, < 26V Vo > 45V 1 10 mV/V
lo =5mA
AV, Load Regulation 5mA < 1, < 400mA (*) Vo, > 45V 3 15 mV/\V
Vo Dropout Voltage lo =10mA 0.05 \Y
lo = 150mA 0.2 04 Y
lo =400mA 04 0.7 \
lq Quiescent Current lo =0mA
Vo +1V <V, < 26V 0.8 2 mA
lo =400mA (*)
Vo +1V <V, <26V 65 90 mA
lo Maximal Output 800 mA
Current
losc Short Circuit Output 350 500 mA
Current (*)
(*) Foldback protection
ELECTRICAL CHARACTERISTICS (forV, = 144V ; - 40 < T,<125°C (note 1), V, =5V ;
C, = 100uF, unless otherwise specified)
Symbol Parameter Test Conditions Min. Typ. Max. | Unit
A Operating Input Vo 245V Vo + 0.9 26 \Y
Voltage lo = 400mA
VRer £ Vo < 4.5V 54 26 Vv
lo =400mA
VRer Reference Voltage 54V <V, < 26V 1.17 1.25 1.33 \
AV, Line Regulation Vo + 1.2V <V, <26V Vo = 4.5V 2 15 mV/V
lo =5mA
AVq Load Regulation 5mA < |, < 400mA (*) Vo 2 4.5V 5 25 mV/V
Vp Dropout Voltage \
lo = 150mA 0.25 0.5 v
lo =400mA 0.5 0.9 Vv
lq Quiescent Current lo =0mA 1.2 3 mA
Vo + 1.2V <V, <26V
lo = 400mA (*) 80 140 | mA
Vo + 1.2V <V, <26V
lo Maximal Output 870 mA
Current
losc Short Circuit Output 230 mA
Current (*)

(*) Foldback protection
Note : 1.

These limits are not used to calculate outgoing quality levels.

LY_I SGS-THOMSON

Design imits are guaranteed (but not 100% production tested) over the indicated temperature and supply voltage ranges.
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L4920/L.4921

Figure 1 : Output Voltage vs. Temperature.
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APPLICATION INFORMATION

1) The L4920 and L4921 have Vrer =1.25V. Then
the output voltage can be set down to VRer but
Vi must be greater than 5.2V (T, = 25°C).

2) As the regulator reference voltage source works
in closed loop, the reference voltage may change
in foldback condition.

3) For applications with high Vi, the total power
dissipation of the device with respect to the ther-

a4 L7 S5s-THOMSON

Figure 2 : Foldback Current Limiting.
11881 4926-861

MR
(v}
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mal resistance of the package may be limiting . The
total power dissipation is :

Ptot = Vilg + (Vi- Vo) lo
A typical curve giving the quiescent current I as a
function of the output current lo is shown in fig. 3.

MICROELECTRONICS
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L4922

5V—1A VERY LOW DROP REGULATOR WITH RESET

= VERY LOW DROP (max. 0.9V at 1A) OVER
FULL OPERATING TEMPERATURE RANGE
(~ 40 <Ty<125°C)

» LOW QUIESCENT CURRENT (max 70mA at
1A) OVER FULL T RANGE

= PRECISE OUTPUT VOLTAGE (5V +4%) OVER
FULL T RANGE

» POWER ON-OFF INFORMATION WITH SET-
TABLE DELAY

» LOAD DUMP AND REVERSE BATTERY PRO-
TECTION

= SHORT CIRCUIT PROTECTION

= THERMAL SHUTDOWN

DESCRIPTION

The L4922 is a high current monolithic voltage re-
gulator with very low voltage drop (0.70V max at 1A,
Ty=25°C).

BLOCK DIAGRAM

ADVANCE DATA

Pentawatt

ORDER CODE : L4922

The device is internally protected against load
dumps transient of + 60V, reverse polarity, overhea-
ting and output short circuit : thanks to these fea-
tures the L4922 is very suited for the automotive and
industrial applications.

l‘l ICU PNP L
IN auTt
] )
[ ||
ANTI
PROT. —{ START REF .
SAT.
apP.
——i AMP.
RESET
3 4 2]
C T NS 7
GND RESET DELAY RESET QuTPUT
NneeL4522-861
February 1989 1/4
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L4922

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
V, DC Input Voltage 35 \Y
DC Reverse Voltage -18 Vv
Transient Input Overvoltage : \Y
Load Dump : 60
5ms < tnse < 10ms,
1¢ Fall Time Constant = 100ms,
Rsource = 0.5Q
Ty, Tstg | Junction and Storage Temperature Range - 5510 150 °C
THERMAL DATA
Symbol Parameter Value Unit
Rih -case| Thermal Resistance Junction-case Max 3.5 °C/W
PIN CONNECTION (top view)
S > QUTPUT
4 > RESET DELRAY
I——— > GND
2 > RESET OQUTPUT
S I — INPUT

Tab connected to pin 3

negL4922-62

FUNCTIONAL DESCRIPTION

The operating principle of the voltage regulator is
based on the reference, the error amplifier, the dri-
ver and the power PNP. This stage uses an Isola-
ted Collector Vertical PNP transistor which allows to
obtain very low dropout voltage (typ. 450mV) and
low quiescent current (lo=20mA typically atlo = 1A).

Thanks to these features the device is particularly
suited when the power dissipation must be limited
as, for example, in automotive or industrial applica-
tions supplied by battery.

The three gain stages (operational amplifier, dri-

" ver and power PNP) require the external capacitor
(Comin = 47uF) to guarantee the global stability of
the system.

2/ L7 S5S:THOMSON

The antisaturation circuit allows to reduce drastical-
ly the supply current peak which takes place during
the start up.

The reset function is LOW when the output voltage
level is lower than the reset threshold voltage
VRthorr (typ. value : Vo — 150mV). When the output
voltage is higher than Vgion the reset becomes
HIGH after a delay time settable with the external
capacitor Cq. Typically t4 = 20ms, Cd = 0.1uF. The
reset and delay threshold hysteresis improve the
noise immunity allowing to avoid false switchings.
The typical reset output waveform is shown in fig. 1.

MICROELECTRONICS
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L4922

ELECTRICAL CHARACTERISTICS (V,=14. 4V, —40°C < T, < + 125°C unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
V, Operating Input Voltage (*) note 1 6 26 \
Vo Output Voltage lo =10mA to 1A 48 5.2 \Y

AVpine | Line Regulation V, =6 to 26V 5 25 mV
SVR Supply Voltage Rejection lo =700mA 55 dB
f = 120Hz
Co =47uF
V, = 12V4e + 5Vpp
AV oap | Load Regulation lo =10mA to 1A 15 50 mV
V, -V, | Dropout Voltage Ty =25°C, lo =1A 0.45 0.70 \
Over Full T, lp = 1A 0.90 Vv
lg Quiescent Current lo =10mA 7 12 mA
lo = 1A 25 70 mA
Isc Short Circuit Current 1.8 A
Vg Reset Output Saturation lg = 16MA 0.8 \
Voltage Vo < 4.75V
IR Reset Output Leakage Vo in Regul. 50 nA
Current (high level)
tp Reset Pulse Delay Time Cp =100nF 20 ms
Vathore | Power OFF Vo @ Reset out 4.75 Vo - 0.15 \Y
Vo Threshold H to L Transition
lco Delay Capacitor Charging V4 =3V 20 HA
Current (current generator)
Vgthon | Power ON Vo @ Reset out Vathorr + 0.03V | Vo - 0.04V \
Vo Threshold L to H Transition
Vi Delay Comparator Reset out ="1" H to 3.2 3.8 \
Threshold L Transition
Reset out ="0" L to 37 4 44 Vv
H Transition
VaH Delay Comparator 500 mV
Hysteresis

(*) Note 1 : The device is not operating within the range : 26V < V, < 35V.

L7 SGS-THOMSON o
Y/ ©1CROELECTRONICS
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L4922

Figure 1 : Typical Reset Output Waveform.

vin
Vo Uin

NE8EL4322-83

Figure 2 : Typical Application Circuit.

RESET
J I O OUTPUT
11 RD
. L1
6-26V L4922 5U/1A
Cin CD
188nF J‘ 188nF co

o1 T

RESET DELRY

T o

— ng8L4922-684R

(*) RECOMMENDED VALUE : Co = 47uF, ESR < 100hm, (lout > 10mA) OVER FULL Trange-

4/4
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L4923

5V—-1A VERY LOW DROP REGULATOR

WITH RESET AND INHIBIT

= VERY LOW DROP (max. 0.9V at 1A) OVER
FULL OPERATING TEMPERATURE RANGE
(—40 <Ty<125°C)

= LOW QUIESCENT CURRENT (max 70mA at
1A) OVER FULL T RANGE

s PRECISE OUTPUT VOLTAGE (5V £4%) OVER
FULL T RANGE

= POWER ON-OFF INFORMATION WITH SET-
TABLE DELAY

= INHIBIT FOR REMOTE ON-OFF COMMAND
(active high)

= LOW STANDBY CURRENT

= LOAD DUMP AND REVERSE BATTERY PRO-
TECTION

= SHORT CIRCUIT PROTECTION

= THERMAL SHUTDOWN

DESCRIPTION

The L4923 is a high current monolithic voltage regu-
lator with very low voltage drop (0.70V max at 1A,
Ty =25°C).

The device is internally protected against load dump
transient of + 60V, reverse polarity, overheating

BLOCK DIAGRAM

ADVANCE DATA

Heptawatt

ORDER CODE : 14923

and output short circuit : thanks to these features
the L4923 is very suited for the automotive and in-
dustrial applications.

The reset function is very useful for power off and
power on information when supplying a micropro-
cessor.

The inhibit function reduces drastically the con-
sumption when no load current is required : typically
the standby current value is 300pA.

1 ICU PNP Lo .
IN U
' ] 2
I 1 [ T
ANTI
PROT. — sTART —] REF.
saT.
oP.
AMe.
L]
INHIBIT | 3 INH. RESET
INPUT ﬁ;——
4 ’ 6 2|
~/ A
GND DELAY RESET OUTPUT
1M88L4923-61
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L4923

ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
V, DC Input Voltage 35 \
DC Reverse Voltage -18 \Y
Transient Input Overvoltage :
Load Dump : 60 \
5ms < trise < 10ms,
1¢ Fall Time Constant = 100ms,
Rsource > 0.5Q
Ty, Tstg | Junction and Storage Temperature Range — 551t0 150 °C
THERMAL DATA
I Rth )-case | Thermal Resistance Junction-case Max 3.5 °C/W |

PIN CONNECTION (top view)

[l S—— out
6> DELAY CAPACITORS
L} E— N.C.
4> GND
3> INHIBIT
2> RESET 0UT
1> INPUT
TAB CONNECTED TO PIN 4 nM88L4923-82
Figure 1 : Application Circuit.
RESET
1 I QO 0QUTPUT
|1 RD
6-26V O !
L4923 Su/1A
INHIBITO-
Cin (=
100nF — "LT Tco !
O— —O0
RESET DELAY
—h— 188L 4923 -84

(*) RECOMMENDED VALUE : Co = 47uF, ESR < 10Q, (lout > 10mA) OVER FULL Trange.

2/4
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L4923

ELECTRICAL CHARACTERISTICS (V, = 14. 4V, —40°C < T, < + 125°C unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
V, Operating Input Voltage (*) Note 1 6 26 Vv
Vo Output Voltage lo =10mA to 1A 4.8 5.2 \

AVLine Line Regulation V, =6 to 26V 5 25 mV
SVR Supply Voltage Rejection lo =700mA 55 dB
f =120Hz
o =47uF
V, = 12Vgc + 5Vpp
AVioap | Load Regulation lo =10mA to 1A 15 50 mV
V, - Vo Dropout Voltage Ty =25°C, Ip = 1A 0.45 0.70 \Y
Over Full T, I, = 1A 0.90 \%
lq Quiescent Current lo = 10mA 7 12 mA
lo =1A 25 70 mA
Active High Inhibit 0.30 0.65 mA
Isc Short Circuit Current 1.8 A
VR Reset Output Saturation Ir =16mA 0.8 \Y
Voltage Vo < 4.75V
Ir Reset Output Leakage Current| V, in Regul. 50 pA
(high level)
tp Reset Pulse Delay Time Cp =100nF 20 ms
Vathorr | Power OFF V, Threshold Vo, @ Reset out H to L 4.75 Vo - 0.15 Vv
Transition
lce Delay Capacitor Charging Vg =3V 20 HA
Current (current generator)
VRthoN Power ON V, Threshold Vo @ Resetout L to H Vithorr + | Vo — 0.04V | V
Transition 0.03V
Ve Delay Comparator Threshold | Reset out="1"Hto L 3.2 3.8 \
Transition
Reset out ="0" L to H 3.7 4 4.4 \%
Transition
VeH Delay Comparator Hysteresis 500 mV
Vinht Low Inhibit Voltage 0.8 \
VinhH High Inhibit Voltage 2.0 Vv
linhL Low Level Inhibit Current Vinh L = 0.4V - 40 - 10 pA
linhu High Level Inhibit Current Vinh 1 = 2.4V 6 20 HA
(*) Note 1 : The device Is not operating within the range : 26V < V, < 35V.
LSy SGS-THOMSON 34
YJ MicRoELECTRONICS
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L4923

FUNCTIONAL DESCRIPTION

The operating principle of the voltage regulator is
based on the reference, the error amplifier, the
driver and the power PNP. This stage uses an Iso-
lated Collector Vertical PNP transistor which allows
to obtain very low dropout voltage (typ. 450mV) and
low quiescent current (la = 20mA typically at
lo=1A).

Thanks to these features the device is particularly
suited when the power dissipation must be limited
as, for example, in automotive or industrial applica-
tions supplied by battery.

The three gain stages (operational amplifier, driver
and power PNP) require the external capacitor
(Co = 47uF) to guarantee the global stability of the
system.

The antisaturation circuit allows to reduce drastically
the supply current peak which takes place during
the start up.

Figure 2 : Typical Reset Output Waveform.

The reset function is LOW when the output voltage
level is lower than the reset threshold voltage
VRthorr (typ. value : Vo - 150mV). When the output
voltage is higher than Vrihon the reset becomes
HIGH after a delay time settable with the external
capacitor Cq. Typically t4 = 20ms, Cd4 = 0.1uF. The
reset and delay threshold hysteresis improve the
noise immunity allowing to avoid false switchings.
The typical reset output waveform is shown in fig. 2.

The inhibit circuit accepts standard TTL input le-
vels : this block switches off the voltage regulator
when the input signal is HIGH and switches on it
when the input signalis LOW. Thanks to inhibit func-
tion the consumption is drastically reduced (650pA
max) when no load current is required.

vin
Vo vin
Vo
Us
ng8L4923-83
44 LN7 SGS-THOMSON
Y/ sncrosiEcTRONICS
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{vy SGS-THOMSON
I icroELECTRONICS L4925

5V VERY LOW DROP VOLTAGE REGULATOR

ADVANCE DATA

s OUTPUT VOLTAGE PRECISION 5V * 2%
= VERY LOW QUIESCENT CURRENT, LESS
THAN 250pA
s OUTPUT CURRENT : lp = 500mA
= VERY LOW DROPOUT (max 0.6V)
= OPERATING TRANSIENT SUPPLY VOLTAGE
UP TO 40V
» POWER-ON RESET CIRCUIT SENSING THE
OUTPUT VOLTAGE
= POWER-ON RESET DELAY PULSE DEFINED
BY THE EXTERNAL CAPACITOR
= THERMAL SHUTDOWN AND SHORT CIRCUIT
PROTECTIONS
PENTAWATT
ORDER CODES : L4925H (Horizontal version)
L4925 (Vertical version)
PIN CONNECTION
s———> vouTt
4 > RESET
@— s f——— GND
2> c¢T
Y s— us
nesgL4925-82
DESCRIPTION
The L4925 is a monolithic integrated voltage regu-
lator with a very low dropout output and additional
functions such as power-on reset and programm-
able reset delay-time. It is designed for supplying
microcomputer controlled systems specially in auto-
motive applications.

May 1989 1/4
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L4925

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs DC Supply Voltage 28 \Y
Transient Supply Overvoltages : 40 \
Load Dump :
5ms < tse < 10ms
1; Fall Time Constant = 100ms
Rsource > 0.5Q
T,, Tstg | Junction and Storage Temperature Range —55to0 + 150 °C
Vgres | Reset Voltage 20 \
lges Reset Current 5 mA
Note : The circuitis ESD protected according to MIL-STD-883C.
THERMAL DATA
|th ,.casel Thermal Resistance Junction-case Max 35 | °C/W |

APPLICATION CIRCUIT

-
Co
T- T
REG
= 1.23U
1.23V
— REF
——— ot
Fm RES L o
M I
1,23V RRES
e () 2.8v
RESET Vo
IGND nasL4925-83
2 [§7 SGS-THOMSON
’I MICROELECTRONICS
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L4925

ELECTRICAL CHARACTERISTICS(Vg = 14V ; —40°C < T, 125°C unless otherwise specified).

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vo Output Voltage T,=25°C ;1o =1mA 4.95 5.00 5.05 \
Vo Output Voltage 6V < V|ny < 25V 4.90 5.00 5.10 \

1mA < lp < 500mA
Vpp Dropout Voltage lo = 100mA 0.2 0.3 \Y
lo = 500mA 0.3 0.6 \
Vio Input to Output Voltage Vin =4V, lo =350mA 0.6 Vv
Difference in Undervoltage
Condition
VoL Line Regulation 6V < Viy < 25V 20 mV
lo =1mA
VoLo Load Regulation 5mA < lp < 500mA 50 mV
ILim Current Limit Vo =4.5V (note 1) 550 1000 1500 mA
lass Quiescent Current lo =0.3mA ; T; < 100°C 140 250 HA
lq Quiescent Current lo =500mA 20 mA
RESET

Symbol Parameter Test Conditions Min. Typ. Max. Unit

VRt Reset Threshold Voltage 4.5 4.7 4.9 \
Vartu | Reset Threshold Hysteresis 50 100 200 mV
trD Reset Pulse Delay Ct =100nF ;tg > 100us 60 100 140 ms
trr Reset Reaction Time Ct =100nF 1 10 50 us
VRL Reset Output LOW Voltage Rres = 10KQ to Vo 0.4 \Y
Vg > 2V
I. res | Reset Output HIGH Leakage Vges =5V 1 HA
Vcrth | Delay Comparator Threshold 20 Vv
Vetin, hy | Delay Comparator Threshold 100 mV
Hysteresis
Note : 1. Foldback characteristic.
Figure 1 : Output Voltage vs. Input Voltage.
Vout
sU +
L 1 1 5
BU 2V 5V 1BU 25UV
Us
HBSL 4525-64
LS7 SGS-THOMSON Sr4
Y/ MiCROEIECTRONICS
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L4925

FUNCTIONAL DESCRIPTION

The L4925 is based on the SGS-THOMSON
Microelectronics modular voltage regulator ap-
proach. Several outstanding features and auxiliary
functions are provided to meet the requirements of
supplying the microprocessor systems used in auto-
motive applications.

OUTPUT VOLTAGE REGULATOR

The output voltage regulator uses an Isolated Col-
lector Vertical PNP transistor as a regulating ele-
ment. This structure allows a very low dropout
voltage at currents up to 500mA. The dropout oper-
ation of the output regulator is maintained down to
2V input supply voltage. The output voltage is regu-
lated up to the transient input supply voltage of 40V.
This feature avoids functional interruptions which
could be generated by overvoltage pulses.

The typical curve of this output voltage as a function
of the input supply voltage is shown in fig. 1.

The current consumption of the device (quiescent
current) is less than 250uA. The dropout voltage is
controlled to reduce the quiescent current peak in
the undervoltage region and to improve the transient
response in this region.

The quiescent current is shown in fig. 2 as a func-
tion of the supply input voltage.

RESET CIRCUIT

The block circuit diagram of the reset circuitis shown
in fig. 3. The reset circuit supervises the output volt-
age. The reset threshold of 4.7V is defined by the
internal reference voltage.

The reset pulse delay time trp, is defined by the
charge time of an external capacitor Cr :

‘ Cr-2Vv
RD = oA
The reaction time of the reset circuit depends on the

discharge time limitation of the reset capacitor Ct
and is proportional to the value of Cr.

The reaction time of the reset circuit increases the
noise immunity.

Infact, if the standby output voltage drops below the
reset threshold for a time shorter than the reaction
time trR, no reset output variation occurs. The nomi-
nal reset delay is generated for standby output volt-
age drops longer than the time necessary for the
complete discharging of the capacitor Ct. This time
is typically equal to 50us if Ct = 100nF. The typical
reset output waveforms are shown in fig. 4.

A L7 S5s-THOMSON

Figure 2 : Quiescent Current vs. Supply Voltage.

Qs8

28Bu+

188ut

5 18 15 Us

noseaszs-es

Figure 3 : Block Diagram of the Reset Circuit.

REF 1.23U 2u

nB9L4925-872

Figure 4 : Typical Reset Output Waveforms.
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L4926/8

DUAL MULTIFUNCTION VOLTAGE REGULATOR

= STANDBY OUTPUT VOLTAGE PRECISION 5V
+2%

= OUTPUT2TRACKED TO THE STANDBY OUT-
PUT

= OUTPUT 2 DISABLE FUNCTION FOR STAND-
BY MODE

» VERY LOW QUIESCENT CURRENT, LESS
THAN 250uA, IN STANDBY MODE

= OUTPUT 2 VOLTAGE SETTABLE FROM 5 TO
20V

» OUTPUT CURRENTS : lo1 = 50mA, lo2 = 500mA

= VERY LOW DROPOUT (max 0.4V/0.6V)

= OPERATING TRANSIENT SUPPLY VOLTAGE
UP TO 40V

» PROGRAMMABLE RESET THRESHOLD

= POWER-ON RESET CIRCUIT SENSING THE
STANDBY OUTPUT VOLTAGE

= POWER-ON RESET DELAY PULSE DEFINED
BY THE EXTERNAL CAPACITOR

= EARLY WARNING OUTPUT FOR SUPPLY
UNDERVOLTAGE

» THERMAL SHUTDOWN AND SHORT CIRCUIT
PROTECTIONS

PIN CONNECTIONS (top view)

ADVANCE DATA

Multiwatt 11

Powerdip (12+2+2)

ORDER CODES : L4926 (Multiwatt—11)
14928 (Powerdip 12+2+2)

DESCRIPTION

The L4926/28 are monolithicintegrated dual voltage
regulators with two very low dropout outputs and ad-
ditional functions such as power-on reset and input
voltage sense. They are designed for supplying
microcomputer controlled systems specially in auto-
motive applications.

R I S e— Vo2
L] o — ADJ

‘d}‘ 9T > Vo1
[ — ElY

4L o e —) RES
_Ej} 6TI——> e
L a——] EN

3 (0 S S——) ]

Q} sfr— PR
2T/ > SI

~ 1[I Us

Z— TAB CONNECTED TO PIN b neeL4926-6/n

(Multiwatt—11)

PR 1 ~— 16 [ s1I
cT 2 15 [0 us
ENC] 3 14 [J Us
GND [ 4 13 [ GND
G6ND O S 12 |1 GND
RES (] 6 11 [ Vo2
so v 19 [J voz
vo1 [ 8 3 [ ADJ

1881 4928-87

(Powerdip 12+2+2)
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L4926/8

BLOCK DIAGRAM

oo o

REG1
= 1.23v
L e
D Vo2
EN ’ ADJ
57 e
s
1.23v
— REF —>
e
1.23v cr
2u RES
PR 2.8V
RESET

s1 SENSE

1230 (optional)
LGNU n88L4326-81A
THERMAL DATA
Rih j-c Thermal Resistance Junction - case (MW11) Max 3 °C/W
Rih J-a Thermal Resistance Junction Ambient 80 °C/W
(power DIP 12 + 2 + 2)
28 LNy SGS-THOMSON
Y/ sucromEcTROMCS
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L4926/8

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs DC Supply Voltage 28 \
Transient Supply Overvoltages : 40 v
Load Dump :
5ms < trse < 10ms
1¢ Fall Time Constant = 100ms
Rsource 2 0.5Q
Is Sense Input Current (Vs < — 0.3V or Vg > Vs +1 mA
leEN Enable Input Current (Ven < — 0.3V) -1 mA
VEN Enable Input Voltage Vs mA
VRes, Vso| Reset and Sense Output Voltage 20 \)
Ires, Iso | Reset and Sense Output Current 5 mA
T,, Tstg | Junction and Storage Temperature Range — 55 to 150 °C
Pp Power Dissipation (Ta = 80°C, Tth heatsink = 90°C/W) MW11 5 w
Power DIP 12 + 2 + 2 875 mwW
Note : The circuit is ESD protected according to MIL-STD-883C.
APPLICATION CIRCUIT
vs l Vo1 .
: =
T I
REG1
- 1.23V voz
ADJ
EN . -0
5t< 1
2] e T
[j -
1.23v
— REF —>
& CcT
1.23U RES -L
2y cT
o I
RRES
PR 2.8V Vo1
RESET
RSO
S0
. o1 SENSE
H l 1230 (optional)
Cs =1iF ; Cos 2 61F ; Cop 2 104F, ESR < 102 L ono HBBL4926-83A
L3y SGS-THOMSON 8
Y/ FicRoELECTRONICS
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L4926/8

ELECTRICAL CHARACTERISTICS (Vs =14V ;-40°C < T, < 125°C unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vs Operating Supply Voltage 25 '
Vo1 Standby Output Voltage Ty =25°C ;lp1 = 1mA 4.95 5.00 5.05 Y
Vo1 Standby Output Voltage 6V < Vg < 25V 4.90 5.00 5.10 v
1mA < lpy € 50mA
Vo2 - Vo1 | Output Voltage 2 Tracking Error| 6V < Vg< 25V - 25 + 25 mV
(note 1) 5mA < lp2 < 500mA
Enable = LOW
lapy ADJ Input Current loy =1mA ; loz = 5mA -1 0.1 1 A
Vpp1 Dropout Voltage 1 lo1 = 10mA 0.1 0.2 Vv
lot =50mA 0.2 0.4 v
Vios Input to Output Voltage Vs =4V, lo1 =35mA 0.4 v
Difference in Undervoltage
Condition
Vpp2 Dropout Voltage 2 lo2 = 100mA 0.2 0.3 \
lo2 = 500mA 0.3 0.6 Vv
Vioz Input to Output Voltage Vs =4V, lgz = 350mA 0.6 \
Difference in Undervoltage
Condition
VoL12 Line Regulation 6V < Vg < 25V 20 mV
loy = 1mA, lo2 =5mA
VoLo1 Load Regulation 1 1mA < loy < 50mA 25 mV
VoLoz Load Regulation 2 5mA < lp2 < 500mA 50 mV
ILiMY Current Limit 1 Voi =4.5V 55 100 200 mA
Vo1 =0V (note 2) 20 40 80 mA
ILiM2 Current Limit 2 Voz =0V 550 1000 1500 mA
lass Quiescent Current Standby lo1 =0.3mA ; Ty < 100°C
Mode (output 2 disabled) Ven 2 24V
PR Open 140 250 HA
PR Grounded 155 280 pA
la Quiescent Current loy =50mA 20 mA
loo =500mA
ENABLE
Symbol Parameter Test Conditions Min. Typ. Max. Unit
VeNnL Enable Input LOW Voltage -03 1.5 \
(output 2 active)
VENH Enable Input HIGH Voltage 24 7 \
VENhyst Enable Hysteresis 30 75 200 mV
len Enable Input Current 0V < Ven < 1.2V -10 -15 | =05 HA
25V < Ven < 7V -1 0 +1 pA
48 Ly7 SGS-THOMSON
Y/ wicRoEECTRONICS
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L4926/8

RESET
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vit Reset Threshold Voltage PR Open 45 4.7 4.9 Vv
(note 3) PR Grounded 3.1 3.3 35 \
VRih Reset Threshold Hysteresis 50 100 200 mV
trD Reset Pulse Delay Ct =100nF ; tg > 100us 60 100 140 ms
tRR Reset Reaction Time Ct =100nF 1 10 50 us
VRL Reset Output LOW Voltage RRres = 10KQ to Vo1 0.4 Vv
Vg 2 2V
ILRes Reset Output HIGH Leakage Vges =5V 1 HA
VeTth Delay Comparator Threshold 2.0 Vv
Vertn, hyst | Delay Comparator Threshold 100 mV
Hysteresis
SENSE
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vsith Sense Threshold Voltage 1.16 1.28 1.30 \%
Vsith,hyst | Sense Threshold Hysteresis 50 100 200 mV
VsoL Sense Output LOW Voltage Vs < 1.16V ; Vg 2 3V 0.4 Vv
Rso = 10KQ to Vo1
ILso Sense Output Leakage Vso =5V ; Vg > 1.5V 1 pA
Is Sense Input Current -1 0.1 1 HA
Note : 1 :Vezconnected to ADJ.Voz can be set to higher values by inserting an external resistor divider.

2 : Foldback characteristic

3 : The reset threshold can be varied continuously from 3.3V to 4.7V by connecting an external resistor from pin PR to GND.

FUNCTIONAL DESCRIPTION

The L4926/8 are based on the SGS-THOMSON
Microelectronics modular voltage regulator ap-
proach. Several out-standing features and auxiliary
functions are provided to meet the requirements of
supplying the microprocessor systems used in auto-
motive applications.

Furthermore the device is suitable also in other ap-
plications requiring two stabilized voltages.

The modular approach allows other features and
functions to be realized easily when required.

STANDBY REGULATOR

The standby regulator uses an Isolated Collector
Vertical PNP transistor as the regulating element.
This structure allows a very low dropout voltage at
currents up to 50mA. The dropout operation of the
standby regulator is maintained down to 2V input
supply voltage. The output voltage is regulated up
to the transient input supply voltage of 40V. This fea-
ture avoids functional interruptions which could be
generated by overvoltage pulses.

The typical curve of the standby output voltage as a
function of the input supply voltage is shown infig. 1.

The current consumption of the device (quiescent
current) is less than 250uA when output 2 is dis-
abled (standby mode). The dropout voltage is con-
trolled to reduce the quiescent current peak in the
undervoltage region and to improve the transient
response in this region.

The quiescent current is shown in fig. 2 as a func-
tion of the supply input voltage 2.

OUTPUT 2 VOLTAGE

The output 2 regulator uses the same output struc-
ture as the standby regulator, but rated for an out-
put current of 500mA.

The output 2 regulator works in tracking mode with
the standby output voltage as a reference voltage
when the output 2 programming pin ADJ is con-
nected to Voa. By connecting a resistor divider Ry,
Rz to the pin ADJ as shown in fig. 3, the output volt-
age 2 can be programmed to the value :

Voz = Vo1 (1 + Ri/Rg)

The output 2 regulator can be switched off via the
Enable input.

Ly SGS-THOMSON 5/8

MICROELECTRONICS
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L4926/8

Figure 1 : Output Voltage vs. Input Voltage.

NBEL4526-84R

Vo1
Uo2
5V + I
1 1 L__g¢
[=1V] 2V 5V 18V 25V

Figure 2 : Quiescent Current vs. Supply Voltage.
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Figure 3 : Programmable Output 2 Voltage with External Resistors.
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L4926/8

RESET CIRCUIT

The block circuit diagram of the reset circuitis shown
infig. 4. The reset circuit supervises the standby out-
put voltage. The reset threshold of 4.7V is defined
by the internal reference voltage and the standby
output divider, when the pin PR is left open. The
reset threshold can be programmed in the range
3.3V - 4.7V by connecting an external resistor Rpr
from PR to GND. Rpr value can be calculated by :

22K
4.7V 1
Vet
The reset pulse delay time trp, is defined by the
charge time of an external capacitor Ct :

RpR = —-51.9K, 3.3V< VRT< 4.7V

Crx2aVv
2pA

trD =

The reaction time of the reset circuit depends on the

Figure 4 :Block Diagram of the Reset Circuit.

discharge time limitation of the reset capacitor Ct
and is proportional to the value of Cr.

The reaction time of the reset circuit increases the
noise immunity. In fact, if the standby output voltage
drops below the reset threshold for a time shorter
than the reaction time trR, no reset output variation
occurs. The nominal reset delay is generated for
standby output voltage drops longer than the time
necessary for the complete discharging of the capa-
citor Ct. This time is typically equal to 50usif Ct
= 100nF. The typical reset output waveforms are
shown in fig. 5.

SENSE COMPARATOR

This circuit compares an input signal with an inter-
nal voltage reference of typically 1.23V. The use of
an external voltage divider makes the comparator
very flexible in the application. This function can be
used to supervise the input voltage - either before
or after the protection diode - and to give additional
information to the microprocessor such as low volt-
age warnings.

REF 1.23U
22K

oUT

REBG1

2UA

M8BL4526-820

L7 SGs-THOMSON 7”8
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L4926/8

Figure 5 : Typical Reset Output Waveforms.
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"_l SGS-THOMSON

MICROELECTRONICS L4927

DUAL MULTIFUNCTION VOLTAGE REGULATOR

= STANDBY OUTPUT VOLTAGE PRECISION 5V
+2%

» OUTPUT 2 TRACKED TO THE STANDBY OUT-
PUT

= OUTPUT 2 DISABLE FUNCTION FOR STAND-
BY MODE

» VERY LOW QUIESCENT CURRENT, LESS
THAN 250uA, IN STANDBY MODE

= OUTPUT CURRENTS : lot = 50mA, loz = 500mA

= VERY LOW DROPOUT (max 0.4V/0.6V)

= OPERATING TRANSIENT SUPPLY VOLTAGE
UP TO 40V

» POWER-ON RESET CIRCUIT SENSING THE
STANDBY OUTPUT VOLTAGE

» POWER-ON RESET DELAY PULSE DEFINED
BY THE EXTERNAL CAPACITOR

= THERMAL SHUTDOWN AND SHORT CIRCUIT
PROTECTIONS

PIN CONNECTION (top view)

ADVANCE DATA

Heptawatt
ORDER CODE : L4927

DESCRIPTION

The L4927 is a monolithic integrated dual voltage
regulators with two very low dropout outputs and ad-
ditional functions such as power-on reset and input
voltage sense. It is designed for supplying micro-
computer controlled systems specially in automo-
tive applications.

> Uo2
> Vot
i > RES
GND
> EN
> cr
> Us

» N W A O N

nggL4927-87
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L4927

BLOCK DIAGRAM

sl oo

REG1 ]
& 1.23U
g Vo2
T <
} REG2
-
1.23V
L REF —
—

J CT
2u RES

E
123y b—lj- o Z.IBU
RESET

Lo 189 4927-81
THERMAL DATA
| Rth j-c I Thermal Resistance Junction-case Max 3 °C/W |
il LS SGS-THOMSON
Y wncromseTRONCS
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L4927

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs D.C. Supply Voltage 28 Vv
Transient Supply Voltage (T < 1s) 40 \
T}, Tstg | Junction and Storage Temperature Range — 55 to 150 °C
len Enable Input Current (Ven < — 0.3V) -1 mA
Ven Enable Input Voltage Vs \
Vres | Reset Output Voltage 20 \'
lres Reset Output Current 5 mA
Pp Power Dissipation (Ta = 80°C, Rt heatsink = 90°C/W) 5 w
Note : The circuitis ESD protected according to MIL-STD-883C.
APPLICATION CIRCUIT
Vo1
us °
J- Cel
T- T
REG1
-l- 1.23V
< Vo2
] l Co2
EN ’ » —
.
I o<l
——
\__ REF 1.23V
— o1
|
ES
T
RRES
1.23U
Uo1l
LN M89L4827-83
Cs 2 1pF, Co1 26pF , Coz 2 10uF, ESR < 10Q
LSy SGS-THOMSON 87
Y/ wicroEECTRONICS
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L4927

ELECTRICAL CHARACTERISTICS (Vs = 14V ;- 40°C < T; < 125°C unless otherwise specified).

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vs Operating Supply Voltage 25 Vv
Vo1 Standby Output Voltage T,=25°C ;loy =1mA 495 5.00 5.05 \Y
Vo1 Standby Output Voltage 6V < Vg < 25V 4.90 5.00 5.10 \

1mA < lp1 £ 50mA

Vo2-Vo1| Output Voltage 2 Tracking Error| 6V < Vg < 25V -25 +25 mV

(notet) 5mA < lp2 < 500mA
Enable = LOW
Vpp1 Dropout Voltage 1 lo1 = 10mA 0.1 0.2 \
lo1 =50mA 0.2 04 Vv
Vio1 Input to output Voltage Vs =4V, lp1 =35mA 0.4 \'
Difference in Undervoltage
Condition
Vpp2 Dropout Voltage 2 loz = 100mA 0.2 0.3 \"
lo2 =500mA 0.3 0.6 \"
Vioz Input to output Voltage Vs =4V, lpz =350mA 0.6 \Y
Difference in Undervoltage
Condition

VoL1 2 | Line Regulation 6V < Vg < 25V 20 mV

lo1 =1mA, lp2 =5mA

Vorio1 | Load Regulation 1 1mA < lp1 < 50mA 25 mV

VoLo2 | Load Regulation 2 5mA < lp2 < 500mA 50 mV
ILim1 Current Limit 1 Vo1 =4.5V 55 100 200 mA
Vo1 =0V (note2) 20 40 80 mA
ILim2 Current Limit 2 Vo2 =0V 550 1000 1500 mA
lass Quiescent Current Standby lo1 =0.3mA ; T, < 100°C
Mode (output 2 disabled) Ven 2 24V
PR Open 140 250 HA
PR Grounded 155 280 pA
la Quiescent Current loy =50mA 20 mA
lo2 =500mA
ENABLE
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Venr Enable Input LOW Voltage -03 15 \
(output 2 active)
Venw | Enable Input HIGH Voltage 24 7 \'

Vennyst | Enable Hysteresis 30 75 200 mV

lEN Enable Input Current 0V < Ven < 1.2V -10 -15 -05 LA
25V < Ven < 7V -1 0 +1 pA
477

380
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L4927

RESET
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vat Reset Threshold Voltage PR Open 45 4.7 4.9 \Y
(note3) PR Grounded 3.1 33 3.5 \
VRth Reset Threshold Hysteresis 50 100 200 mV
tro Reset Pulse Delay Ct =100nF ; tg > 100us 60 100 140 ms
tRR Reset Reaction Time Crt =100nF 1 10 50 us
VgL Reset Output LOW Voltage Rres = 10KQ to Vo1 0.4 Y
Vg 2 2V
I.res | Reset Output HIGH Leakage Vges =5V 1 HA
Verth | Delay Comparator Threshold 2.0 \
Verin, nyst| Delay Comparator Threshold 100 mV
Hysteresis
Note: 1 Vozconnected to ADJ.Voz can be set to higher values by inserting an external resistor divider

2 : Foldback characteristic

FUNCTIONAL DESCRIPTION

The L4927 is based on the SGS-THOMSON Micro-
electronics modular voltage regulator approach. Se-
veral out-standing features and auxiliary functions
are provided to meet the requirements of supplying
the microprocessor systems used in automotive ap-
plications.

Furthermore the device is suitable also in other ap-
plications requiring two stabilized voltages.

The modular approach allows other features and
functions to be realized easily when required.

STANDBY REGULATOR

The standby regulator uses an Isolated Collector
Vertical PNP transistor as the regulating element.
This structure allows a very low dropout voltage at
currents up to 50mA. The dropout operation of the
standby regulator is maintained down to 2V input
supply voltage. The output voltage is regulated up
to the transient input supply voltage of 40V. This fea-
ture avoids functional interruptions which could be
generated by overvoltage pulses.

The typical curve of the standby output voltage as
a function of the input supply voltage is shown in fig.
1.

The current consumption of the device (quiescent
current) is less than 250uA when output 2 is disa-
bled (standby mode). The dropout voltage is con-
trolled to reduce the quiescent current peak in the
undervoltage region and to improve the transient
response in this region.

The quiescent current is shown in fig. 2 as a func-
tion of the supply input voltage 2.
OUTPUT 2 VOLTAGE

The output 2 regulator uses the same output struc-
ture as the standby regulator, but rated for an out-
put current of 500mA.

The output 2 regulator works in tracking mode with
the standby output voltage as a reference voltage.

The output 2 regulator can be switched off via the
Enable input.

‘—" SGS-THOMSON 57

MICROELECTRONICS
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L4927

Figure 1 : Output Voltage vs. Input Voltage.

Vo1
Vo2

SV +

eV 2V SV

NBEL4326-84A

Figure 2 : Quiescent Current vs. Supply Voltage.
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RESET CIRCUIT

The block circuit diagram of the reset circuitis shown
infig. 3. The reset circuit supervises the standby out-
put voltage. The reset threshold of 4.7V is defined
by the internal reference voltage and the standby
output divider.

The reset pulse delay time tro, is defined by the
charge time of an external capacitor Ct :

The reaction time of the reset circuit depends on the
discharge time limitation of the reset capacitor Ct
and is proportional to the value of Cr.

The reaction time of the reset circuit increases the
noise immunity. In fact, if the standby output voltage
drops below the reset threshold for a time shorter
than the reaction time trr, no reset output variation
occurs. The nominal reset delay is generated for
standby output voltage drops longer than the time
necessary for the complete discharging of the capa-

Crxav citor Ct. This time is typically equal to 50us if Ct =
tro = 2uA 100nF. The typical reset output waveforms are
shown in fig.
&7 L§7 SGS-THOMSON
Y/ icrosLEcTRONICS
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L4927

Figure 3 : Block Diagram of the Reset Circuit.
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Figure 4 : Typical Reset Output Waveforms.
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DUAL VERY LOW DROP VOLTAGE REGULATOR

ADVANCE DATA

= OUTPUT VOLTAGES 5V AND 9.5V

= OPERATING DC SUPPLY VOLTAGE RANGE
5V - 25V

» OPERATING TRANSIENT SUPPLY VOLTAGE
UP TO 40V

= EXTREMELY LOW QUIESCENT CURRENT IN
STANDBY MODE

= OUTPUT 2 DISABLE FUNCTION FOR STAND-
BY MODE

= OUTPUT CURRENT CAPABILITY 100mA AND
500mA

= VERY LOW DROPOUT VOLTAGES LESS
THAN 0.4V/0.6V

= RESET CIRCUIT SENSING THE STANDBY
OUTPUT VOLTAGE

= PROGRAMMABLE RESET PULSE DELAY
WITH EXTERNAL CAPACITOR HEPTAWATT

= THERMAL SHUTDOWN AND SHORT CIRCUIT
PROTECTIONS

DESCRIPTION ORDER CODE : L4930

The L4930 is a monolithic integrated dual voltage
regulator with two very low dropout outputs and
power-on reset. It is designed especially for car
radio applications with very low quiescent current in

standby mode.
REG1

p 123y

EN |
i REG2

—_—

1.23v
|IIIIIIII|H§HIIIIIIII

2y RES

BLOCK DIAGRAM

us

cr

:D—Ii :
1.23v
> =) 2eu
RESET
L owo nggL4927-61
May 1989 174
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L4930

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs D.C. Supply Voltage 28 Vv
Transient Supply Voltage (T < 1s) 40 \
lo Output Currents Internally Limited
T;, Tstg | Junction and Storage Temperature Range ~55to + 150 °C
len Enable Input Current +1 mA
Vres | Output Voltage 20 \Y
lres Output Current 5 mA

Note : The circuit is ESD protected accorcing to MIL-STD-883C.

THERMAL DATA

| Rth j-c ,Thermal Resistance Junction-case Max 3.5 l °C/WJ

PIN CONNECTION (top view)

]
6
s/—— RES
Y e—0)
) m— €N
e
L

neyLav27-07

APPLICATION CIRCUIT

IC: I

1.23v

RRES
1.23v
S}

2.0V
RESET e

icno NESL4927-683

2/4
Ly SGS-THOMSON
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386




L4930

ELECTRICAL CHARACTERISTICS (Vs = 14V ; —25°C < T < 85°C unless otherwise specified).

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vo1 Standby Output Voltage T, =25°C ; lout = TMA 4.90 5 5.1 \
Vo Standby Output Voltage 6V < Viny < 20V 4.85 5 5.15 Vv

1mA < loy < 100V
Vo2 Output Voltage 2 10.2V < Viy < 20V 9.2 9.5 9.7 \"
5mA < lo2 < 500mA
Vppy Dropout Voltage 1 loyuts = 10mA 0.1 0.2 \Y
lout1 =50mA 0.2 0.4 Y
Vppz | Dropout Voltage 2 loyt2 = 100MA 0.15 0.3 \Y
lout2 =500mA 0.25 0.5 \Y
Vor11 2 | Line Regulation 6V < Vin < 20V 1 20 mV
loy =1mA, lo2 = 5mA
Voro1 | Load Regulation 1 1mA < lout1 < 100mA 5 25 mV
Voro2 | Load Regulation 2 5mA < loyt2 < 500mA 5 50 mV
ILiM1 Current Limit 1 Vo1 =4.5V 100 150 mA
ILim2 Current Limit 2 Vo2 =0V 550 750 1500 mA
lass Quiescent Current in Standby Ven < 1.5V (output 2 disabled) 130 200 250 HA
Mode los =0.3mA
la Quiescent Current loutt =100mA ; lout2 =500mA 25 mA

ENABLE

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vene | Enable Input LOW Voltage -03 15 Vv

(output 2 disabled)
VeNH Enable Input HIGH Voltage 2.4 7 \Y

VEnnyst | Enable Hysteresis 30 75 200 mV
len Enable Input Current 0V < Ven < 1.2V -10 -15 - 0.5 pA

25V < Ven < 7V -1 0 +1 LA

RESET

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vgt Reset Threshold Voltage 45 47 49 \"
Vath Reset Threshold Hysteresis 50 100 200 mV
trD Reset Pulse Delay Ct =68nF ;tg > 100us 60 100 140 ms
trr Reset Reaction Time Cr =68nF 1 10 50 us
VgL Reset Output LOW Voltage RRes = 10KQ to VouT1 04 \%

Vin 22V
ILRES Reset Output HIGH Leakage VRes =5V 1 pA
Current
LSy SGS-THOMSON 34
Y/ MicRoELEGTRONICS
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L4930

FUNCTIONAL DESCRIPTION

STANDBY REGULATOR

The standby regulator uses an Isolated Collector
Vertical PNP transistor as the regulating element.
This structure allows a very low dropout voltage at
currents up to 50mA. The dropout operation of the
standby regulator is maintained down to 2V input
supply voltage. The output voltage is regulated up
to the transient input supply voltage of 40V. This fea-
ture avoids functional interruptions which could be
generated by overvoltage pulses.

The current consumption of the device (quiescent
current) is less than 250pA when output 2 is dis-
abled. (standby mode). The dropout voltage is con-
trolled to reduce the quiescent current peak in the
undervoltage region and to improve the transient re-
sponse in this region.

The quiescent current is shown in fig. 2 as a func-
tion of the supply input voltage 2.

OUTPUT 2 VOLTAGE

The output 2 regulator uses the same output struc-
ture as the standby regulator, but rated for an out-
put current of 500mA and the output regulated
voltage = 9.5V.

The output 2 regulator can be switched off via the
Enable input.

RESET CIRCUIT

The block circuit diagram of the reset circuitis shown
infig. 3. The reset circuit supervises the standby out-
put voltage. The reset threshold of 4.7V is defined
by the internal reference voltage and the standby
output divider.

The reset pulse delay time trp, is defined by the
charge time of an external capacitor Cr :

CrxaVv
2UA
The reaction time of the reset circuit depends on the

discharge time limitation of the reset capacitor Ct
and is proportional to the value of Cr.

The reaction time of the reset circuit increases the
noise immunity.

In fact, if the standby output voltage drops below the
reset threshold for a time shorter than the reaction
time trr, no reset output variation occurs. The nomi-
nal reset delay is generated for standby output volt-
age drops longer than the time necessary for the
complete discharging of the capacitor Ct. The typi-
cal reset output waveforms are shown in fig. 5.

RD =

s L7 S5S:THOMSON

Figure 2 : Quiescent Current vs. Supply Voltage.
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Figure 3 : Block Diagram of the Reset Circuit.
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Figure 4 : Typical Reset Output Waveforms.
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Ly SGS-THOMSON
I iicRoELECTRONIGS L4934/5

DUAL 5V REGULATOR WITH RESET ENABLE
AND AUXILIARY CURRENT SINK OUTPUT

« VERY LOW DROPOUT VOLTAGE FOR BOTH
OUTPUTS (max 0.6V, — 40 < Ty <+ 125°C)

» VERY LOW QUIESCENT CURRENT

» OUTPUT VOLTAGE PRECISION 5V 4% OVER
FULL T RANGE

» OUTPUT CURRENTS : lot = 50mA, loz = 100mA

» POWER-ON RESET CIRCUIT SENSING THE
STANDBY OUTPUT VOLTAGE

» POWER-ON RESET DELAY PULSE DEFINED
BY THE EXTERNAL CAPACITOR

= CURRENT SINK OUTPUT FOR AUXILIARY
FUNCTIONS

= ENABLE FUNCTION FOR THE ENABLE
REGULATOR AND THE CURRENT SINK OUT-
PUT

= OVERVOLTAGE, SHORT CIRCUIT, REVERSE
BATTERY AND THERMAL PROTECTIONS

DESCRIPTION

The L4934/5 is a monolithic very low drop voltage
regulator intended primarily for applications with

microprocessors operating in low power standby -

conditions.

The device provides two 5V regulated outputs. The
first output (Vo1) delivers up to 50mA. The second

BLOCK DIAGRAM

ADVANCE DATA

MINIDIP POWEhDIP
(12 + 2 + 2 lead)

ORDER CODES : L4934 (Minidip)
L4935 (Powerdip)

output (Voz) supplies 100mA and is controlled by the
ENABLE function which also controls the current
sink output. In addition the device provides the
RESET function for the microprocessor.

The L4934/5 is mounted in two different packages :
8-lead plastic minidip for L4934, 12 + 2 + 2 Power-
dip for L4935.

l STAND-BY

Uin O— uB1
REGULATO

POWVER ON
Crst
RESET
Lﬂ UNDER

ENABLEC ENABLE UDOLTAGE RESET

LOCKOUT
NA -

Isk O ENABLE Vo2

REGULATOR
I nesL4534-81

May 1989
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L4934/5

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vin D.C. Supply Voltage +24 Vv
Transient Supply Overvoltage :
Load Dump : + 50 \
5ms < trise < 10ms, tf = 100ms, Rsource = 0.5Q
Reverse Supply Voltage - 16 \
T,, Tstg | Junction and Storage Temperature Range — 55to 150 °C

lo1, lo2 | Standby Regulator Current
Enabled Regulator Current

Internally Limited

Isk Sinking Capability Current

Internally Limited

Sourcing Capability Current 100 mA

Veag | DC Input Voltage Range (Eas, CrsT) -03 \%
Vo1 + 0.3

IrsT Output Current - 20 mA

THERMAL DATA

MINIDIP 8 [POWERDIP
124242
Rtn j-amb | Thermal Resistance Junction-ambient Max 100 70 °C/W
Rin -pins | Thermal Resistance Junction-pins 4 Max 70 15 °C/W

PIN CONNECTIONS (top view)

Vin
ENABLE
vin [ 1 8 [0 ve1 GND
ENRBLE [] 2 7 O vez oo
Isk ] 3 6 [ CRST GND
GND [ 4 5 [J RESET Isk
GND
1839L 4934 -62 ng9L4934-83
MINIDIP POWERDIP
PINS FUNCTIONS
N° Name Function
1 Vin Supply Voltage Input
2 ENABLE Enable Input Voltage : a high level on this pin enables Vo, and Isk outputs driver output.
3 Isk 100mA open collector current sink driving external circuitry. :
4 GND Ground
5 RESET Reset
6 CRST External timing capacitor setting the power-on reset delay.
7 Vo2 5V Output Controlled by the ENABLE Function
8 Vo1 Standby 5V Output
2/5
b7 35NN
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L4934/5

ELECTRICAL CHARACTERISTICS (Viy = 14.4V ;-40°C < T; <+ 125°C ; Couy = 33uF;
Coute = 33UF unless otherwise noted).

Symbol Parameter Test Conditions Min. Typ. Max. Unit
la Quiescent Current 5.85V < Viy < 16V
lo1 = 10mA
V(eas) = VEaBL
T, =—40°C 1 mA
—40<T, <125°C 25 mA
STANDBY REGULATOR
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vo1 Output Voltage 5.85V < Vjy < 16V 4.80 5.20 \
10pA < lp1 < 50mA
lotsc | Short Circuit Current Vo1 shorted to GND. 75 mA
Voi1pp | Drop Out Voltage lo1 = 10mA 0.35 \
lo1 = 50mA 0.6 \
Cvo1 Output Capacitor Capacitance 33 pF
Output Capacitor Equivalent 6 Q
Series Resistance
Vooi1svr| Supply Voltage Rejection Vipple =2Vpp ; f =120Hz 50 dB
ENABLE REGULATOR (V(EAB) > VEABH)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vo2 Output Voltage 5.85V < Viy < 16V 4.80 5.20 \
10pA < lpy < 100mA
lotsc | Short Circuit Current Vo2 shorted to GND. 125 mA
Vozpp | Drop Out Voltage lo2 = 100mA 0.6 \
Cvoz | Output Capacitor Capacitance 33 pF
Output Capacitor Equivalent 6 Q
Series Resistance
Vo2svr | Supply Voltage Rejection Vipple =2Vp-p ; f = 120Hz 50 dB
ENABLE INPUT BUFFER
Symbol Parameter Test Conditions Min. Typ. Max. Unit
VeasH | Enable Input High Voltage 24 \
VeasL | Enable Input Low Voltage 0.8 \Y)
leaB Enable Input Current 0 < Veas <5V -20 20 LA
ENABLE SINK OUTPUT
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Isksc | Enable Sink Current Visk) > 2V 125 mA
Isksat | Enable Sink Output on Voltage | lusk) =— 100mA 0.5 \%
IskLk | Enable Sink Leakage Veas =VeasL 25 HA
L7 SGS-THOMSON 8/5
Y/ aicRoELECTRONICS
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L4934/5

ELECTRICAL CHARACTERISTICS (continued)

RESET FUNCTION

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vgrst | Reset Threshold Voltage Measured at Vg1 pin. 4.0 45 \"
VgrsTL | Reset Output on Voltage V(crsT) =3.9, l(rsT) =— 16mA 0.8 \
Vive | Low Voltage Reset 1V < Vin < 16V, V(CRST) =0V, 0.8 Vv

1K resistor connected
between Rst and Voj.

TrsT Reset Delay Time
0-14.4V.

CrsT = 0.47pF, VN stepped 100 200 msec

FUNCTIONAL DESCRIPTION

The L4934/5 dual voltage regulator contains four
functional blocks. There are two 5 volt low drop regu-
lators, a current sink output driver and a reset tim-
ing module. The circuit as a whole can withstand
reverse battery voltage on the input and also con-
tains an overtemperature shutdown, which disables
both regulators, the current sink driver and pulls the
reset output low.

Additionally, if the input voltage exceeds (Vinsp),
both regulators shut down, the current sink output
disables and the reset output goes low. The circuit
is capable of handling + 50 volt load dump tran-
sients. The four major modules function as follows :

Standby Regulator (Vp1) - This regulator is always
active and is intended for 5 volt loads of up to 75mA
maximum. The regulator exhibits a very low dropout
voltage and is self protected against overcurrent
conditions. The standby output (Vo1) requires a 33
microfarad capacitor to ground for stability. The cir-
cuit does not discharge the output capacitor if the
input supply voltage is lost, granting some immunity
to input supply transients. During power up, the Vo1
output stays low forinput voltages less than 3.5 volts
and then tracks the input until regulation is achieved.
It is guaranteed that the Rst output is low until the
Vo1 output exceeds VRsT as specified in the Electri-
cal Characteristics.

Enable Regulator (V02) - This regulator is activated
only when the Enable pin voltage is more positive
than Veasn and Vo1 has exceeded VrsT (see Elec-
trical Characteristics). Whenever Vo1 is less than
VgsT, it has precedence over the state of the enable
input. The Vo2 output is intended for loads of up to

45 L7 SGS-THOMSON

125mA maximum. This regulator also exhibits a
very low dropout voltage and is self protected
against overcurrent conditions. The recommended
output capacitor for the Voz output is 33 microfarads
to ground. This circuit does not discharge the capa-
citor if the input supply is lost. If the Enable pin is
held low, the Vo2 output will stay off for all values of
VIN.

Current Sink Output Driver (Isk) - The Isk output is
an NPN open collector driver intended for actuating
an external pass transistor used as a high side
power switch. Figure 1 shows an example of an ex-
ternal PNP transistor used for this function. The Isk
output becomes active low if the Eag input pin is
more positive than VeasH and if Ve is greater than
VRsT. The Isk output is always off otherwise. The
output is capable of sinking 150mA maximum, but
is internally protected against overcurrent condi-
tions.

Reset Module (Crstand RESET) - The RESET out-
put is active low and provides a reset signal for
microprocessor systems at power up. The RESET
output is low whenever the voltage on the Crst pin
is less than 1.25 volts nominally. Normally, a 0.47
microfarad capacitor should be connected between
the CrsT pin and ground. If the Vcc output voltage
drops below VRrsr the capacitor is discharged by an .
internal pull-down. Once Vcc goes above VRrsT, an
internal charging current pulls the capacitor up. The
nominal reset pulse duration is 150msec witha 0.47
microfarad reset capacitor.

MICROELECTRONICS
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L4934/5

Figure 1 :

Typical Application Circuit.

TO 12U CIRCUITS

B+
Vo1
18K L
Vin
RESET Isk
CRST ENABLE FROM uP
— e
9.47uFI v
Vo1l 10 uP
TO OTHER
5y CIRCUITS Vo2 D
BSUFI T I35uF
MB89L 4934 -64
URST

Vo1 \ | ;
e ,: |
"'Trst :

RESET

189 4934 -85
(37 SGS-THOMSON 5/5
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L4945

5V VERY LOW DROP VOLTAGE REGULATOR

n PRECISE OUTPUT VOLTAGE (5 V % 4 %)
OVER FULL TEMPERATURE RANGE
(—40/125°C)

= VERY LOW VOLTAGE DROP (0.75 Vmax)
OVER FULL TEMP. RANGE

= OUTPUT CURRENT UP TO 500 mA

= + 80/-80 V LOAD DUMP PROTECTION

= OVERVOLTAGE AND REVERSE VOLTAGE
PROTECTIONS

= SHORT CIRCUIT PROTECTION AND THER-
MAL SHUT-DOWN (with hysteresis)

u LOW START UP CURRENT

DESCRIPTION

The L4945 is a monolithic integrated circuit in Ver-
sawatt package specially designed to provide a sta-
bilized supply voltage for automotive and industrial
electronic systems. Thanks to its very low voltage
drop, in automotive applications the L4945 can work

BLOCK DIAGRAM

ADVANCE DATA

correctly even during the cranking phase, when the
battery voltage could fall as low as 6 V. Furthermore,
it incorporates a complete range of protection cir-
cuits against the dangerous overvoltages always
present on the battery rail of the car.

T0O220

&
AN

ORDER CODE : L4945

INPUT

PNP OUTPUT
TRANSISTOR

ouTPUT
S

10—

] [}

THERMALI
PROTECT.

ANT)
f (]
OuUTPUT
ERRON
CURRENT
HIHII"' LIMITER

GROUND
— O3

30

S -10683

October 1988
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L4945

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit

Vi Forward Input Voltage 35 \

V, Reverse Input Voltage -18 \"

Positive Transient Peak Voltage (t = 300 ms) 80 \

Negative Transient Peak Voltage (t = 100 ms) - 80 Vv

Ty Junction Temperature Range — 40 to 150 °C

Topr Operating Temperature Range - 40to 125 °C

Tstg Storage Temperature - 5510 150 °C

THERMAL DATA

Rtn j-case | Thermal Resistance Junction-case Max 3 °C/W l

PIN CONNECTION (top view)

®

2 — ourpur

3[ " GROUND

1 [ /> INPUT

4tab connected to pin 3

S5-5893

ELECTRICAL CHARACTERISITCS (refer to the test circuit, V, = 14. 4 V, C, = 47/uF, ESR < 10 Q,

—40 °C < T, < 125 °C, unless otherwise specified)

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
Vo Output Voltage Range lo =5 mA to 500 mA 4.80 | 5.00 | 5.20 \%
Over Full T Range
Ty=25°C 4.90 | 5.00 | 5.10 \Y%
v, Operating Input Voltage lo =5 mA to (*) 500 mA 6 26 Vv
AV, Line Regulation V,=6Vto26V; 5 50 mv
lo =5 mA
AV, Load Regulation lo =5 mA to 500 mA 15 60 mV
Vg Dropout Voltage o =500 mA, Ty, =25 °C 0.40 | 0.55 \
Over Full T Range 0.75 \
la Quiescent Current lo=0mA, Ty=25°C 5 10 mA
o =0mAOOver Full T 6.5 13 mA
lo =500 mA Over Full T 110 180 mA
AV, Temperature Output Voltage Drift -05 mV/°C
T
SVR Supply Volt. Rej. lo =350 mA ;f =120 Hz| 50 60 dB
Co =100 pF ;
V, =12V 5V,
lsc Output Short Circuit Current 0.50 | 0.80 | 1.50 A

(*) For a DC voltage 26 < V,< 35 V the device is not operating.

2/3
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L4945

TEST CIRCUIT

1
ViOT
3

(xx)
T47'JF

-F)-JPF
-

(**) Min 20/ uF, ESR < 10 Q over full temperature range.

S-5895/1

FUNCTIONAL DESCRIPTION

The block diagram shows the basic structure of the
device : the reference, the error amplifier, the driver,
the power PNP, the protection functions.

The power stage is a Lateral PNP transistor which
allows a very low dropout voltage (typ. 400 mV at
Ty =25 °C, max. 750 mV over the full temperature
range @ lo =500 mA). The typical curve of the dro-
pout voltage as a function of the junction tempera-
ture is shown in Fig. 1 : that is the worst case, where
lo =500 mA.

The current consumption of the device (quiescent
current) is maximum 10 mA - over full T - when no
load current is required.

The internal antisaturation circuit allows a drastic re-
duction in the current peak which takes place dur-
ing the start up.

The three gain stages (operational amplifier,
driver and power PNP) require the external capaci-
tor (Comin = 20 pF) to guarantee the global stability
of the system.

Load dump protection (+ 80 V, t = 300 ms), reverse
voltage (- 18 V) and short circuit protection, thermal
shutdown are the main features that make the
L4945 specially suitable for applications in the auto-
motive enviroment.

Figure 1 : Typical Dropout Voltage vs. T, (lo = 500 mA).

MneeL4945-61

ud

(V)

6586
660

550

568

450

480 7/

350 —
300

-408 %] 40 80 Tj(°C)

L3y SGS-THOMSON 33
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L4947

5V-0.5A VERY LOW DROP REGULATOR WITH RESET

» PRECISE OUTPUT VOLTAGE (5V +4%) OVER
FULL TEMPERATURE RANGE
(—40/125°C)

= VERY LOW VOLTAGE DROP (0.75Vmax)
OVER FULL T RANGE

= OUTPUT CURRENT UP TO 500mA

= RESET FUNCTION

» POWER-ON RESET DELAY PULSE DEFINED
BY THE EXTERNAL CAPACITOR

» + 80V LOAD DUMP PROTECTION

= — 80V LOAD DUMP PROTECTION

» REVERSE VOLTAGE PROTECTION

» SHORT CIRCUIT PROTECTION AND THER-
MAL SHUT-DOWN (with hysteresis)

= LOW START UP CURRENT

DESCRIPTION

The L4947 is a monolithic integrated circuit in Pen-
tawatt package specially designed to provide a sta-
bilized supply voltage for automotive and industrial
electronic systems. Thanks to its very low voltage
drop, in automotive applications the L4947 can work

BLOCK DIAGRAM

ADVANCE DATA

Pentawatt

ORDER CODE : L4947

correctly even during the cranking phase, when the
battery voltage could fall as low as 6V. Furthermore,
it incorporates a complete range of protection cir-
cuits against the dangerous overvoltages always
present on the battery rail of the car. The reset func-
tion makes the device particularly suited to supply
microprocessor based systems : a signal is avail-
able (after an externally programmable delay) to
reset the microprocessor at power-on phase ; at
power-off, this signal becomes low inhibiting the
microprocessor.

PNP OUTPUT
INPUT TRANSISTOR ouTPUT
10- S
\A ANTI
SAT
A OUTPUT
S K|t J]
DUMP |
[Pnonzcr.l [ST““T H REF. ] I I l/ RESET
{ OUTPUT
02
THERMAL RESET
PROTECT, CIRCUIT
GROUND
30— 03
DELAY
A(g CAPACITOR S-10682
February 1989 1/5
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L4947

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vv, DC Input Voltage 35 \
DC Reverse Input Voltage — 18 \
Transient Input Overvoltages :
Load Dump : 80 \Y
5ms < tyse < 10ms
71 Fall Time Constant = 100ms
Rsource 2 0.5Q
Field Decay : - 80 \Y
5ms < ta < 10ms, Rsource = 10Q
1, Rise Time Constant = 33ms
Low Energy Spike : + 100 \Y
tnse = 1S, tran = 500us, Rsource = 10Q
f, Repetition Frequency = 5Hz
VR Reset Output Voltage 35 \)
Ty, Tstg | Junction and Storage Temperature Range — 55 to 150 °C
THERMAL DATA
l Rith j-case | Thermal Resistance Junction-case Max 35 °C/W |
PIN CONNECTION (top view)
] E— +Vout
4 SDELAY CAPACITOR(Cd)
k] — GND
] —— RESET out
| — VN
(tab connected topin 3) 510654

ELECTRICAL CHARACTERISTICS (refer to the test circuit, V, = 14. 4V, C, = 47uF, ESR < 10Q,

Ry = 1KQ, Ry = 1KQ, — 40°C < T, £125°C, unless otherwise specified)

Symbol Parameter . Test Conditions Min. | Typ. | Max. | Unit
Vo Output Voltage lo = 5mA to 500mA 4.80 | 5.00 | 5.20 \"
Over Full T Range
Ty =25°C 490 | 5.00 | 5.10 \
v, Operating Input Voltage lo =5mA to (*) 500mA 6 26 Vv
AV, Line Regulation Vi =6V to 26V ; 5 50 mV
Io =5mA
AV, Load Regulation lo = 5mA to 500mA 15 60 mV
V, - Vo Dropout Voltage lo =500mA, T, =25°C 0.40 | 0.55 \'
Over Full T Range 0.75 \
lg Quiescent Current o =0mA, Ty =25°C 5 10 mA
lo =0mA Over Full T 6.5 13 mA
lo =500mA Over Full T 110 | 180 | mA
AV, Temperature Output Voltage Drift - 05 mV/°C
T
2/5
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L4947

ELECTRICAL CHARACTERISTICS (continued)

Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
SVR Supply Volt. Rej. lo =350mA ; f = 120Hz 50 60 dB
Co = 100puF ;
V, =12V + 5V,
lse Output Short Circuit Current 0.50 | 0.80 | 1.50 A
VR Reset Output Saturation Voltage 1.5V < Vo < VRT (off), 0.40 \Y
Ig = 1.6mA
3.0 <V < Vo < VRT (off), 0.40 Y
lg = 8mA
In Reset Output Leakage Current Vo in Regulation, Vg =5V 50 HA
VRt peak | Power On-Off Reset out Peak Voltage | 1KQ Reset Pull-up to V, 0.65 | 1.0 )
VRt oty | Power OFF V, Threshold Vo @ Reset OutHto L 475 | Vo - \Y
Transition 0.15
VRT (on) Power ON V, Threshold Vo @ Reset Out L to H VAT (off)] Vo = \Y
Transition +0.05| 0.04
Vhyst Power ON-Off Hysteresis VRT (on) — VRT (off) 0.05 \
Vqg Delay Comparator Threshold Vg @ ResetOut L to H 3.65 | 4.00 | 435 \
Transition
Vg @ Reset Out Hto L 3.20 | 3.55 | 3.90 Y
Transition
\ZT Delay Comparator Hysteresis 0.45 \
lg Delay Capacitor Charging Current Vg =3V, Ty =25°C 20 HA
Vdisch Delay Capacitor Discharge Voltage Vo < VRT (off) 0.55 | 1.20 Vv
Tg Power on Reset Delay Time Cq =100nF, Ty =25°C 10 20 30 ms
(*) For a DC voltage 26 < V, < 35V the device is not operating.
TEST CIRCUIT
IN 1 5 —TO out
“
Ci ===100nF 'R Co
I L4947 ' P I“PF*
4 3 2
- RESET
T -—
100nF OuUTPUT
S$-10681
(*) Min 20uF, ESR < 10Q over full temperature range
Rp (pull up resistor) and RL (load) are both equal to 1kQ.
Ly7 SGS-THOMSON 3/5
Y/ 1CROELECTRONICS
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L4947

FUNCTIONAL DESCRIPTION

The L4947 is a very low drop 5V/0.5A voltage regu-
lator provided with a reset function and therefore
particularly suited to meet the requirements of sup-
plying the microprocessor systems used in automo-
tive and industrial applications.

The block diagram shows the basic structure of the
device : the reference, the error amplifier, the driver,
the power PNP, the protection and reset functions.

The power stage is a Lateral PNP transistor which
allows a very low dropout voltage (typ. 400mV at
Ty = 25°C, max. 750mV over the full temperature
range @ lo = 500mA). The typical curve of the dro-
pout voltage as a function of the junction tempera-
ture is shown in Fig. 1 : that is the worst case, where
lo = 500mA.

The current consumption of the device (quiescent
current) is maximum 13mA - over full T - when no
load current is required.

The internal antisaturation circuit allows a drastic re-
duction in the current peak which takes place dur-
ing the start up.

The reset function supervises the regulator output
voltage inhibiting the microprocessor when the de-

Figure 1 : Typical Dropout Voltage vs. Tj (lo = 500mA).

vice is out of regulation and resetting it at the power-
on after a settable delay. The reset is LOW when
the output voltage value is lower than the reset thre-
shold voltage. At the power-on phase the output
voltage increases (see Fig. 2) and - when it reaches
the power-on Vo threshold Vgt (On) - the reset out-
put becomes HIGH after a delay time set by the ex-
ternal capacitor Cq4. At the power-off the output
voltage decreases : at the Vrr(of) threshold value
(Vo-0.15V typ. value) the reset output instanta-
neously goes down (LOW status) inhibiting the
microprocessor. The typical power on-off hysteresis
is 50mV.

The three gain stages (operational amplifier,
driver and power PNP) require the external capaci-
tor (Comin = 20uF) to guarantee the global stability
of the system.

Load dump and field decay protections (+ 80V),
reverse voltage (— 18V) and short circuit protection,
thermal shutdown are the main features that make
the L4947 specially suitable for applications in the
automotive enviroment.

11881 4945-61

ud
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L4947

Figure 2 : Reset Waveforms : (1) Without External Capacitor Cg.
(2) With External Capacitor Cq.
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LM2930A

VERY LOW DROP VOLTAGE REGULATOR

= OUPUT CURRENT IN EXCESS OF 400mA

= INPUT/OUTPUT DROP TYP. 0.25V at 150mA
OVER FULL TEMPERATURE RANGE

= OVERVOLTAGE PROTECTION (+40V)

s REVERSE POLARITY PROTECTION

» FOLDBACK CURRENT LIMITING

» THERMAL SHUTDOWN

= VERY LOW QUIESCENT CURRENT

DESCRIPTION

The LM2930A is an improved version of the LM2930
5V voltage regulator which features an output cur-
rent rating of 400mA with a dropout voltage of 0.4V
typ. (Tj= 25°C). At 150mA the dropout voltage falls
to 0.2V. Moreover, the LM2930A includes + 40V
input overvoltage protections plus reverse polarity
protection, thermal shutdown and foldback current
limiting. Designed primarily for automotive applica-

BLOCK DIAGRAM

TO 220

ORDER CODE : LM2930A

tions, the LM2930A protects both itself and the load
from load dump field decays transients and incor-
rect battery connection. The low voltage drop of this
device allows correct operation even during starting
when the battery voltage can fall below 6V. The
LM2930A is available in a T0-220 plastic power
package. :

IN REVERSE
1 O—— VOLTAGE
PROTECTION 1
g, S
q
ERROR POWER o2
AMP. STAGE ouT
START REF
DUMP THERMAL CURRENT
PROTECTION PROTECTION LIMIT
GND(case)
30 41 ]
S-4005
September 1988 13
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LM2930A

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
" DC Input Voltage 35 \Y
DC Input Reverse Voltage - 18 \Y
Transient Input Overvoltage :
Load Dump : + 40 \"
5ms < Tpse < 10ms,
7¢ Fall Time Constant = 100ms,
Rsource > 0.5Q
Field Decay : - 40 \Y
5ms < tia < 10ms
t; Rise Time Constant = 33ms,
Rsource < 1OQ
T, Tsig | Junction and Storage Temperature Range — 5510 150 °C
THERMAL DATA
|Rm ,.casel Thermal Resistance Junction-case Max 4 J °C/W I

PIN CONNECTION (top view)

GND @

2 OuTPUT
3| /> GROUND
1 [ = INPUT

S- 2568/1

TEST AND APPLICATION CIRCUIT

The output capacitor is required for stability. Though
the 100 uF shown is the minimum recommended
value, actual size and type may vary depending
upon the application load and temperature range.
Capacitor effective series resistance (ESR) also fac-
tors in the IC stability. Since ESR varies from one
brand to the next, some bench work may be required
to determine the minimum capacitor value to use in
production. Worst-case is usually determined at the
minimum ambient temperature and maximum load
expected.

Output capacitors can be increased in size to any
desired value above the minimum. One possible
purpose of this would be to maintain the output volt-
ages during brief conditions of negative input tran-
sients that might be characteristic of a particular
system.

Capacitors must also be rated at all ambient tem-
perature expected in the system. Many aluminum

2 L7 SGS-THOMSON

type electrolytics will freeze at temperatures less
than — 30 °C, reducing their effective capacitance to
zero. To maintain regulator stability down to—40 °C,
capacitors rated at that temperature (such as tanta-
lums) must be used.

Vi OTL LM2930A rz—l—o Vo
3
FO}JF

=l S-6243/2
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LM2930A

ELECTRICAL CHARACTERISTICS (V, =14.4V, Co =100 pF, T, =25 °C unless otherwise
specified)

Symbol Parameter Test Conditions Min. | Typ. | Max. Unit
Vo Output Voltage 6V<V, <26V ("),5mA<l, <400 | 480 | 500 | 5.20 \Y
mA
AV, Line Regulation 5 50 mV
6V<V, <26V, lp=5mA
AV, Load Regulation 5mA <, <400 mA 15 75 mV
Ro Output Impedance 100 mApc & 10 mArms,
100 Hz — 10 KHz 200 mQ
lg Quiescent Current o =5 mA 0.8 2 mA
lo =150 mA 22 40 mA
en Output Noise Voltage 10 Hz — 100 KHz 140 puvVrms
LTS Long Term Stability 20 mV/1000 hr
SVR | Supply Voltage Rejection fo =120Hz V, =V, + 3V + 2 Vpp 60 dB
Co =100 puF
lo Current Limit 800 mA
V, =V, | Dropout Voltage lo =150 mA 0.2 0.4 \
lo =400 mA 0.4 0.7 Vv
Isc Output Short Circuit 350 500 mA
Current (foldback condition)

® Note : Fora DC voltage 26 V < Vi < 35 V the device is not operating

ELECTRICAL CHARACTERISTICS (V, =14.4V, Co =100 uF, —40 <T, <125 °C (see notel)
unless otherwise specified)

Symbol Parameter Test Conditions Min. | Typ. | Max. Unit
Vo Output Voltage 65V<Vi<26V, 470 | 5.00 | 5.30 \Y
5mA <1, €400 mA
AV, Line Regulation 10 75 mVv
65V<V, <26V, 1, =5mA
AV, Load Regulation 5 mA <1, £400 mA 22 110 - mV
lg Quiescent Current lo =5 mA 1.2 3 mA
Io =150 mA 40 70 mA
lo Current Limit 870 mA
V, =V, | Dropout Voltage lo =150 mA 025 | 05 \
lo =400 MA 0.5 0.9 \
Isc Output Short Circuit 230 mA
Current (foldback condition)

-

Note : . Design limits are guaranteed by statistical control on production samples over the indicated temperature and supply voltage ranges

These limits are not used to calculate outgoing quality levels

3/3
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LM2931A

VERY LOW DROP VOLTAGE REGULATOR

= OUTPUT CURRENT IN EXCESS OF 400mA
» INPUT/OUTPUT DROP TYP. 0.2 V AT 150mA
= OVERVOLTAGE PROTECTION (+60 V)

= REVERSE POLARITY PROTECTION

s FOLDBACK CURRENT LIMITING

= THERMAL SHUTDOWN

= VERY LOW QUIESCENT CURRENT

DESCRIPTION

The LM2931A s animproved version of the LM2931
5 V voltage regulator which features an output cur-
rent rating of 400mA with a dropout voltage of 0.4V
typ. (Ty =25 "C). At 150mA the dropout voltage falls
to 0.2V. A special feature of this device is the low
quiescent current of 2mA at 10mA output current
which makes it ideal for standby and backup appli-
cations. Designed for automotive applications, the
LM2931A protects itself and the load from + 60V
load dump and field decay transients and battery

ORDER CODE : LM2931A

of the LM2931A allows correct operation of 5V
automotive equipment during starting when the bat-
tery voltage can fall below 6V. The LM2931A is

reversal. It also includes a thermal shutdown circuit available in a TO-220 plastic power package.

and a foldback current limiter. The low voltage drop

BLOCK DIAGRAM

INPUT OuTPUT
o— o)
BANDGAP
REFERENCE
PREREGULATOR AND
ERROR
J_ AMPLIFIER
DUMP
PROTECTION
FOLDBACK
THERMAL CURRENT
PROTECTION LIMITER
Ggo
5~-5897 L
November 1988 1/3
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LM2931A

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
" DC Input Voltage 35 \Y

DC Input Reverse Voltage -18 \
Transient Input Overvoltage :
Load Dump : + 60 \
5ms < Tpse < 10ms,
1¢ Fall Time Constant = 100ms,
Rsource = 0.5Q
Field Decay : — 60 \
5ms < tga < 10ms
tr Rise Time Constant = 33ms,
Rsource S 1OQ

T, Tstg | Junction and Storage Temperature Range — 55 to 150 °C

THERMAL DATA
Rih j-case | Thermal Resistance Junction-case Max. 4 FC/W —|

PIN CONNECTIONS (top view)

0

3 /> GROUND

2 —> ourtpur

1 :}: INPUT

Lian
tab connected

to pin 3

S5-5893

TEST AND APPLICATION CIRCUIT

vi OTL LM2931A LIO Vo
3
To'.un-‘ -|-100,.|F

S-6243/2

The output capacitor is required for stability. Though
the 100 puF shown is the minimum recommended
value, actual size and type may vary depending
upon the application load and temperature range.
Capacitor effective series resistance (ESR) also fac-
tors in the IC stability. Since ESR varies from one

er L7 SGS:THOMSON

brandto the next, some bench work may be required
to determine the minimum capacitor value to use in
production. Worst-case is usually determined at the
minimum ambient temperature and maximum load
expected.

Output capacitors can be increased in size to any
desired value above the minimum. One possible
purpose of this would be to maintain the output volt-
ages during brief conditions of negative input tran-
sients that might be characteristic of a particular
system.

Capacitors must also be rated at all ambient tem-
perature expected in the system. Many aluminum
type electrolytics will freeze at temperatures less
than —30°C, reducing their effective capacitance
to zero. To maintain regulator stability down to —
40°C, capacitors rated at that temperature (such as
tantalums) must be used.

MICROELECTRONICS
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LM2931A

ELECTRICAL CHARACTERISTICS (V,=14.4V, Co = 100uF, T; = 25°C unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. | Unit
Vo Output Voltage 6V <V, <26V, 5mA < |, < 400mA 4.80 5.00 5.20 \Y
AV, Line Regulation 6V <V, <26V, |, =5mA 5 50 mV
AV, Load Regulation 5mA < |, < 400mA 15 75 mv

Ro Output Impedance 100mApc & 10mArms,
100Hz - 10KHz 200 mQ
lg Quiescent Current o =5mA 0.8 2 mA
lo = 150mA 22 40 mA
en Output Noise Voltage| 10Hz - 100KHz 140 uvVrms
LTS Long Term Stability 20 mv/
1000 hr
SVR Supply Voltage fo =120Hz, V, =V, + 3V + 2Vpp 60 dB
Rejection Co, =100pF
lo Current Limit 800 mA
V-Vo Dropout Voltage lo = 150mA 0.2 0.4 \%
lo =400mA 0.4 07 v
lsc Output Short Circuit 350 500 mA
Current (foldback
condition)

ELECTRICAL CHARACTERISTICS (V| =14.4V, Co = 100uF, 40 < T, < 125°C (see note 1) unless

otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. | Unit
Vo Output Voltage 6.5V <V, < 26V,(see note 2), 4.70 5.00 5.30 \Y
5mA < |, £ 400mA
AV, Line Regulation 6.5V <V, 26V, lp =5mA 10 75 mV
AV, Load Regulation 5mA < |, < 400mA 22 110 mV
lg Quiescent Current lo = 5mA 1.2 3 mA
lo = 150mA 40 70 mA
lo Current Limit 870 mA
V,-Vo Dropout Voltage lo = 150mA 0.25 0.5 \
o =400mA 0.5 0.9 Vv
lse Output Short Circuit 230 mA
Current (foldback
condition)
Notes : 1. Design imits are guaranteed by statistical control on production samples over the indicated temperature and supply voltage ranges

These limits are not used to calculate outgoing quality levels.
2. For a DC voltage 26V < Vi < 35V the device is not operating.

‘7_’ SGS-THOMSON
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SGSD93E
SGSD93F
SGSD93G

EPITAXIAL PLANAR NPN

= DAMPER DIODE

AUTOMOTIVE
s SWITCHING APPLICATION

DESCRIPTION

The SGSD93E/93F/93G are silicon epitaxial planar
NPN transistors in Darlington configuration moun-
ted in Jedec TO-220 plastic package.

ABSOLUTE MAXIMUM RATINGS

ADVANCE DATA

INTERNAL SCHEMATIC DIAGRAM

Symbol Parameter Value Unit
SGSD93E SGSD93F SGSD93G
Veeo Collector-base Voltage (Ig = 0) 160 180 200 \
Vces Collector-emitter Voltage (Vge = 0) 140 160 180 \
Vceo Collector-emitter Voltage (Is = 0) 140 160 180 Vv
VeBo Emitter-base Voltage (Ic = 0) 5 \Y
e Collector Current 12 A
lem Collector Peak Current 15 A
Ig Base Current 0.2 A
Piot Total Dissipation at T, < 25 °C 80 W
Tstg Storage Temperature — 65 to 150 °C
T, Max. Operating Junction Temperature 150 °C
October 1988 1/3

This 1s advanced information on a new product now in development or undergoing evaluation Detaills are subject to change without notice
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SGSD93E/SGSD93F/SGSD93G

THERMAL DATA

| Rth j-case [ Thermal Resistance Junction-case Max 1.56 | °C/W |
ELECTRICAL CHARACTERISTICS (T.ase = 25 °C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. | Max. | Unit
lcBo Collector Cutoff Current Veg =160 V for SGSD93E 50 HA
(le =0) Veg =180V for SGSD93F 50 HA
Ve =200 V for SGSD93G 50 HA
Vcg =160 V for SGSD93E 2 mA
Veg =180V for SGSD93F 2 mA
Veg =200V for SGSD93G 2 mA
Te =150 °C
Iceo Collector Cutoff Current Vce =140V for SGSD93E 0.5 mA
(lg =0) Vce =160 V for SGSD93F 0.5 mA
Vce =180V for SGSD93G 0.5 mA
leso Emitter Cutoff Current Vee =—5V 0.1 mA
(lc =0)
Vceo(sus)™ | Collector-emitter Sustaining for SGSD93E 140 Vv
Voltage Ic=01A for SGSD93F 160 \
for SGSD93G 180 \Y
Vcesay® | Collector-emitter Saturation Ic=5A lg=5mA 14 \Y
Voltage Ic =10 Alg =20 mA 2.0 \Y
Ic=5A lg=5mA T,=150 °C 1.4 Vv
lc =10 Alg =20 mAT. =150 °C 22 \Y%
lc=5A lg=5mA T.=-40°C 1.6 "
VeE(sat)” | Base-emitter Saturation Ic=5A lg=5mA 20 \
Voltage Ic=10Alg =20 mA 2.8 \
lc=5A Ig=5mA T,=150°C 2.0 \Y
lc=5A lg=5mA T.=-40°C 2.2 \Y
heg* DC Current Gain Ic =150 mA Vee =1V 500
Ic=3A Vee =3V 1000
N lc=5A Vce =3V 1000 20000
lc =10 A Vce =3V 750
Vg* Diode Forward Voltage le=5A 1.8 \Y)
Ir=10A 3.0 \"
hte Small Signal Current Gain lc=1A Vgg=5V f=5MHz 25
RESISTIVE LOAD
ton Turn-on Time lc=6A lgi =—Ilgz =24 mA 500 700 1100 ns
ts Storage Time Vec =30V 1.4 3.2 5.0 us
1 Fall Time 1.5 25 45 us
* Pulsed : pulsed duration = 300 ps, duty cycle =15 %
28 L7 SGS-THOMSON
MICROELECTRONICS
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SGSD93E/SGSD93F/SGSD93G

Safe Operating Areas.
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TL7700A
Series

SUPPLY VOLTAGE SUPERVISORS

= POWER-ON RESET GENERATOR

= AUTOMATIC RESET GENERATION AFTER
VOLTAGE DROP

= WIDE SUPPLY VOLTAGE RANGE ... 3V TO
18V

» PRECISION VOLTAGE SENSOR

= TEMPERATURE-COMPENSATED VOLTAGE
REFERENCE

= TRUE AND COMPLEMENT RESET OUTPUTS

s EXTERNALLY ADJUSTABLE PULSE WIDTH

DESCRIPTION

The TL7700A series are monolithic integrated cir-
cuit supply voltage supervisors specifically desi-
gned for use as reset controllers in microcomputer
and microprocessor systems. During power-up the
device tests the supply voltage and keeps the RE-
SET and RESET outputs active (high and low, res-
pectively) as long as the supply voltage has not rea-
ched its nominal voltage value. Taking RESIN low
has the same effect. To ensure that the microcom-
puter system has reset, the TL7700A then initiates
an internal time delay that delays the return of the
reset outputs to their inactive states. Since the time
delay for most microcomputers and microproces-

BLOCK DIAGRAM

sors is in the order of several machine cycles, the
device internal time delay is determined by an ex-
ternal time delay is determined by an external capa-
citor connected to the Ct input (pin 3).

ta4=1.3x10*x Cr

Where : Ctis in farads (F) and tq in seconds (s). In
addition, when the supply voltage drops below the
nominal value, the outputs will be active until the
supply voltage returns to the nominal value. An ex-
ternal capacitor (typically 0.1 pF) must be connec-
ted to the REF output (pin 1) to reduce the influence
of fast transients in the supply voltage.

The TL7700Al series is characterized for operation

from —25°C to 85°C ; the TL7700AC series is cha-
racterized from 0°C to 70°C.

! Plastic Minidip S0-8J

g O 8

I

REFERENCE
VOLTAGE

l 100A

RESET

RESET

Pl
m
a

*(See Note A)

5-8037

* TL7702AR1=0%, R2=open, TL7705A R1 =7 8 KQ, R2=10KQ ; TL7709AR1 =19 7KQ,R2 = 10KQ ; TL7712AR1=32.7KQ, R2 = 10KQ ;
TL7715A R1 =434 KQ, R2=10KQ

September 1988 1/4
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TL7700A-Series

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Supply Voltage, Vcc (see note 1) 20 Vv
v, Input Voltage Range at RESIN - 0.3to 20 \
V, Input Voltage at SENSE :  TL7702A (see note 2) —0.3to6 \
TL7705A - 0.3t0 10 \Y
TL7709A - 0.3to 15 Vv
TL7712A - 0.3 to 20 Vv
TL7715A - 0.3 to 20 Vv
loH High-level Output Current at RESET - 30 mA
loL Low-level Output Current at RESET 30 mA
Tamb | Operating Free-air Temperature Range : TL77XXAl - 2510 85 °C
TL77XXAC 0to 70 °C
Tstg Storage Temperature Range — 65 to 150 °C
Notes : 1. All voltage values are with respect to the network ground terminal.
2. For the TL7700A, the voltage applied to the SENSE terminal must never exceed Vs
RECOMMENDED OPERATING CONDITIONS
Symbol Parameter Min. Max. Unit
Vs Supply Voltage 3.6 18 \Y
ViH High-level Input Voltage at RESIN 2 Vv
ViL Low-level Input Voitage at RESIN 0.6 \Y
A Voltage at Sense Input TL7702A . 0 See Note 3
TL7705A 0 10
TL7709A 0 15 \Y
TL7712A 0 20
TL7715A 0 20
lox High-level Output Current at RESET - 16 mA
loL Low-level Output Current at RESET 16 mA
Tamb Operating Free-air Temperature Range TL77 - Al -25 85 .
TL77 - AC 0 70 c
Note :

3 For proper operation of the TL7702A, the voltage applied to the SENSE terminal should not exceed Vs —1 V or 6 V, whichever Is

less

CONNECTION DIAGRAM AND ORDER CODE

Temperature Plastic
Range Minidip S0-8

Commercial

0 to 70 °C TL77XXACP TL77XXACD

Industrial

— 40 to 85 °C TL77XXAIP TL77XXAID
24 (37 SGS-THOMSON
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TL7700A-Series

THERMAL DATA
l?'h -amb | Thermal Resistance Junction-ambient Max. l 120

CW |

ELECTRICAL CHARACTERISTICS these specifications unless otherwise specified, apply for :
Tamb =—25 t0 85 °C (TLXXAI) ; Tamp = 0to 70 °C (TL77XXAC)

Symbol Parameter Test Conditions (1) Min. Typ. Max. Unit
Vou High-level Output Voltage at RESET | lon =— 16 mA Vg-1.5 \
VoL Low-Level Output Voltage at RESET loL =16 mA 0.4 \
Vet Reference Voltage Tamb =25 °C 2.48 2.53 2.58 \Y
Vr Threshold Voltage at TL7702A 2.48 2.53 2.58

SENSE Input TL7705A 45 | 455 | 48
TL7709A | Vs =36 V1o 18V 75 7.6 7.7 v
Tamb =25 °C
TL7712A 10.6 10.8 11.0
TL7715A 13.2 13.5 13.8
Vr Threshold Voltage at TL7702A 2.45 2.53 2.58
SENSE Input TL7705A 445 | 455 | 46
TL7709A| Vg =36 Vto 18V 7.4 7.6 7.7 \%
TL7712A 10.4 10.8 11.0
TL7715A 13.0 13.5 13.8
V1., Vi | Hysteresis (2) at SENSE TL7702A 10
Input TL7705A 15
TL7709A | Vs =36 Vio 18V 20 mv
Tamb =25 °C
TL7712A 35
TL7715A 45
Iy Input Current at RESIN Input V,=24Vto Vs 20
V=04V - 100
h :'r‘]gﬂ: Current at SENSE | 11 7700A | Vyer <V, < Vs 15 V 05 2 WA
lon High-level Output Current at RESET Vo =18V 50
loL Low-level Output Current at RESET Vo=0V - 50
Is Supply Current All Inputs and out. open 1.8 3.3 mA

Notes : 1. All charactenstics are measured with C = 0.1 uF from Pin 1 to GND, and with C = 0.1 puF from Pin 3 to GND.
2 Hysteresis Is the difference between the positive going input threshold voltage V., and the negative going input threshold voltage,
Vr-

3/4
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TL7700A-Series

SWITCHING CHARACTERISTICS

T
-12v O—

ll.

o
T

Symbol Parameter Test Conditions Min. Typ. Max. Unit
tpi Pulse Width at SENSE Input Vih = Vityp + 0.04 x V, 0.9 us
Vi = Vityp — 0.04 x V,
tpi Pulse Width at RESIN Input 0.4 us
tpo Pulse Width at Output Ci =0.1 uF 0.65 1.3 2.6 ms
tpdHL Propagation Delay Time from RESIN | C_ =100 pF Vs =5V 1 us
to RESET RL =4.7 KQ
tot Rise/Falltime at RESET and RESET CL=10pF Vs=5V 1 us
RL =4.7 KQ
Figure 1 : Multiple Power Supply System Reset Generation.
+5v O—
+12v
8 8
Vo, 22Kn ™
7 7
SENSE SENSE
217E5IN RESET |2 2{RESIN  RESET ﬁg'é"
TL77M2 TL7705
3 Cr REF ! 10K 3 Cr REF
LI w1 oo T L.
C A
T 4 01uF Cr 4
wo I | T [T
8 5-8038
Vs
? Jsense
2 |—— s
RESIN  RESET
TL7NM2
2 cr reef
..E— GND

Figure 2 : Reset Controller for uP.

+5V O

GND O

ls

3

-L—Cr

Vg

ESENSE RESET |2
2 \Resin

TL7712

GND

10KQ

RESET

1

il

To

MP

GND

T).lpf

S-8039

4/4

420

&y

SGS-THOMSON

MICROELECTRONICS




.

(v SGS-THOMSON
/4 %H@%@ELE@TE&@NU@@ L585

CAR ALTERNATOR REGULATOR

PRELIMINARY DATA

= ALTERNATOR VOLTAGE CONTROL

= COMPLETE FAULT DIAGNOSTICS

= INTERNAL DRIVER FOR 3W LAMP

= LAMP SHORT CIRCUIT PROTECTION

= SENSING INTERRUPT PROTECTION

= 100V DUMP PROTECTION

= 300V LOW ENERGY SPIKE PROTECTION
= THERMAL PROTECTION

DIP-16

DESCRIPTION

The L585 is an integrated circuit designed for use
with an external NPN darlington as a voltage regu-
lator in a threephase alternator charging system. It

includes fault diagnostic circuitry which drives a 3W SO-164
warning lamp in fault conditions such as open or
short circuit connections. Protection against load ORDER CODES : L585 (DIP-16)
dump transients, short circuits and low energy L585D1 (SO-16)
spikes is incorporated.
BLOCK DIAGRAM
1 ——— ERROR
AMPL . COoMP.
2 FILTER DARLINGTON 5
g DRIVER
3
18 O ’ TRIANGULAR MONO
REFER. WUAUVE
OSCILLATOR STABLE
| L 11
DUERUOLTAGE, CURRENT LIMITING
4 C SENSING INTERR., THERMAL PROTECT.
SENSING GND OVERUOLT. PROTECT
LOU PHASE LAMP
DELAY 5> 13
15 ¢ DETECTION DRIVER
BATTERY & NO POUER 14
7 ALTER. UOLT Use—{ SUPPLY
j SENSING DETEC.
CAPACITIVE
8 3
+ HYSTERESIS T
O O —O-
S 16 1ng9L585-82 12
November 1988 1/6
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L585

PIN CONNECTIONS (top view).

N\
ALTERNATOR UDLT. SENSING [ 1 16 [ BATTERY UOLT. SENSING
FILTER CAPACITOR [ 2 15 [ PHASE UOLTAGE SENSING
GND [ 3 14 [ N.C.
ALTERNATOR OVERVOLTAGE
ADJUSTHMENT 4 13 |J LAMP DRIUVER
GND [] 5 12 [ GND
DARLINGTON DRIVER [J b 11 [J ust. CAPACITOR
N.C. (%) 7’ 18 SUPPLY UOLTAGE
N.C.(x) [ 8 ] N.C. (%)
H839L585-81
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Is D. C. Supply Current 200 mA
Pulse " " (5ms < tyse < 10ms, 600 mA
74 fall time constant = 100ms)
Vi, Via (*), | D. C. Voltages 30 \'
Vig
Transient Voltages :
Load Dump : 5ms < trse < 10ms, 100 \
Tt = 100ms, Rsource = 0.5Q
Low Energy Spikes : 200 \'
tnse = 100us, Tran = 300ps, Rsource = 800Q
l13 Lamp Driver Current (ON state) int. limited
T, TsTa Junction and Storage Temperature Range - 5510 150 °C
Pp Power Dissipation at Tamb = 80°C 875 mwW
THERMAL DATA
Rth j-amb Thermal Resistance Junction-ambient (*) for DIP 16 Max 80 °C/W
Rth j-alumina(*)| Thermal Resistance Junction-alumina for SO-16 Max 50 °C/W

Note : Soldered on PC board that simulates an application with medium device density on board.
(*) Thermal resistance junction-pins with the chip soldered on the middle of an alumina supporting substrate measuring 15 6 20 mm ; 0.65 mm
thickness and infinite heathsink.

2/6
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L585

PIN FUNCTIONS

N° Name Functions
1 Alternator Voltage Connection for voltage regulation sensing. VaLt can be changed
Sensing modifying Ry value. The regulation sensitivity is a function of R1 and is
given by :
- AVALT_ g5mvin
2-3 Filter Capacitor A capacitor connected between these two pins filters the feedback signal
from the regulated output and provides a capacitive hysteresis to avoid
spurious switchings of the external darlington. Typically the input
impedance is 15KQ.
4 Alternator Overvoltage When this pin is left floating the overvoltage threshold is a described in the
Adjustment specification. Typically the warning lamp is switched on when the voltage
at this pin is greater than 3.5V. This threshold can be modified with a
resistor between either the ground or pin 2.
5 GND This pin must be connected to ground.
6 Darlington Driver The internal open collector stage disables in PWM mode the external
power darlington.
7-8-9 | NC. These pins must be left floating.
10 IC Supply Voltage Supply Voltage Input
A 7.5V (typical) Zener is present at the input.
11 Oscillator Capacitor A capacitor connected to ground sets the frequency of the internal
oscillator. The frequency is given by :
(_ _20x10°°
%° 784 X Cose
12 GND This pin must be connected to ground.
13 Lamp Driver Driver for External Alarm Lamp
Internally protected agains short circuit (current limiting), load dump
transients and, by means of a zener, against low energy spikes.
14 NC Not connected.
15 Phase Voltage Sensing. Connection for no charge sensing from the alternator .
The internal low threshold is typically 2.4V. By means of the external
divider R3/R4 the threshold can be adjusted to give the required sensitivity.
16 Battery Voltage Sensing | Connection for Voltage Battery Sensing

This pin senses a failure of the alternator-battery lead as the voltage
difference VaLT-VeaT. The external resistor R2 limits the current in
overvoltage protection.

(37 SGS-THOMSO 356
S/ gucﬁ@mm@mn@%
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L585

ELECTRICAL CHARACTERISTICS (V, = 14.4V ; —30°C < T; < 100°C unless otherwise specified ;
refer to application circuit)

| Symbol L Parameter Test Conditions , Min. | Typ. l Max. I Unit J
REGULATION
Vs Operating Supply Voltage 6 25 \
lg Quiescent Drain Current (pin 10) Vip =5.5V 24 mA
VaLt Alternator Reg. Voltage Tj =20°C, 100ms After 14.26 | 1455 | 14.84 Vv
Ignition
R1 =1.3KQ (1)
T,=-30°C 14.60 15.50 Vv
T, =+ 100°C 13.32 14.17 \
AVaLt Voltage Reg. Range 10% < d < 90% + 60 mV
S Sensitivity to Ry Variation S =dVaL1/dR4 0.35 0.65 mV/Q
TCns Normalized S 1/S* dS/dT — 2000 ppm/°C
Temperature Coeff.
Vg sat Darlington Driver Satur. Voltage lg = 20mA 200 mV
fs Oscillation Frequency Cosc = 20nF 80 170 Hz
14 Standby Current (pin 1) Vpatt = 12V 2 mA
DIAGNOSTIC
Vah Overcharging Voltage T, =25°C 1.054Va 1.086Va \"
Threshold (2) Ry = 1.3KQ
Vs =Van (3)
—30°C < T, <+ 100°C 1.049V 4 1.091Va Vv
VpL Low Level Phase Voltage T, =25°C 5 6 7 \
Threshold (no load) (4) —30°C < T; <+ 100°C 4.5 6 75 Vv
Vas Difference Between Altern. and T, =25°C 2.33 3.10 3.88 \)
Supply Voltage (5) —30°C < T; <+ 100°C 2.00 3.31 4.18 \
Vi 3sat Lamp Driver Saturation Voltage 1 3 =250mA 15 \Y
V1 3 off Lamp Driver Voltage Without 45 \%
Power Supply (6)
tg Alarm Delay Cosc = 20nF 70 1.50 s
Notes : 1. d =50 % the duty cycle of the output signal at pin 6.
2. The lamp is switched on with a fixed delay when the alternator voltage becomes higher than Vau (overcharge indication)
3. Measured 100 ms after turn-on
4. The lamp 1s switched on with a fixed delay when the voltage V, becomes lower than Ve (the alternator is not charging the battery).
5 The lamp Is switched on when the cable B 1s broken (Vact - Vs becomes higher than Vas).
6 The lamp is switched on when the cable A is broken (IC without power voltage supply).
7. When the voltage at pin 1 is greater than Vi gp the internal darlington for the lamp driving is switched off.
4/6
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L585

ELECTRICAL CHARACTERISTICS (continued)

| Symbol | Parameter I Test Conditions l Min. l Typ. | Max. I Unit ‘
PROTECTION
Tsh Darlingtyon Thermal Shutdown 150 °C
Threshold
Vzen (pin 10) Zener Voltage lo =60mMA 6 8 \
lo =130mA 6.2 8.2 \
Vidp Overvoltage Protection T, =25°C 25 32 38 \Y
Threshold (7) —30°C < T; <+ 100°C 23 40 \"
l13sc Lamp Driver Circuit Current 300 1500 mA
Iz13 Zener Capability Current during Viz =110V@ T, =25°C 200 mA
Low Energy Spikes Vy =50V@ 1t = 100ms
Vzis Zener Clamping Voltage 11 3 = 100mA@ 110 \
t=<3ms
I1 3 =40mA@ 100 Y
t=< 6ms,0< Ty <100
-30°C<Ty<0 90 \
Notes : 1. d=50% the duty cycle of the output signal at pin 6.

The lamp is switched on with a fixed delay when the alternator voltage becomes higher than Vau (overcharge indication).

Measured 100ms after turn-on

The lamp is switched on when the cable B is broken (Va - Vs becomes higher than Vas).
. The lamp is switched on when the cable A is broken (IC without power voltage supply)
. When the voltage at pin 1 is greater than Vi g, the internal darlington for the lamp driving is switched off.

CIRCUIT OPERATION

1
2
3
4 The lamp is switched on with a fixed delay when the voltage V, becomes lower than Ve (the alternator is not charging the battery).
5
6.
7

The L585 alternator regulator performs three main functions : regulation control fault diagnostics and pro-

tections.

REGULATION

The alternator voltage is compared with a reference
voltage in an error amplifier (see block diagram), the
output of which determines the duty cycle of the ex-
ternal darlington by comparison with the triangle
wave form of the internal oscillator. This darlington
switches the current in the excitation coil of the al-
ternator.

The switching frequency is fixed and is set by the
external capacitor Cosc (see application circuit).

DIAGNOSTIC

This circuit receives information from the battery, the
alternator and one alternator phase. It indicates
anomolous conditions by driving a 3W lamp. To
prevent spurious fault warnings some indications
are not displayed immediately but are delayed by a
fixed time. No external components are needed to
implement this delay since it is produced internally
by dividing the internal oscillator with an eight-stage
divider to give a delay of 128 periods. For a one
second delay the oscillator frequency must be
128 Hz.

Capacitive positive feedback (Cr) and a monostable
eliminate spurious switching caused by VaLT output
noise and voltage drop at pin 10 during the turn on
of the external darlington.The base current de-
livered to the external darlington is set by the resis-
tor Rs (see application circuit) and must be
dimensioned according to the characteristics of this
darlington and the maximum coil current.

The lamp is driven after a delay when the following
conditions occur : overcharging, phase low level (no
charge) break or short circuit to GND in the alterna-
tor sense wire. In these two last cases the external
darlington is switched off.

The diagnostic lamp is driven immediately when the
cable connecting the alternator to the battery is bro-
ken (Va-Vbatt above 3.1 typ.) or when the IC is wi-
thout power supply (Vcesatof the lamp driveris 2.4V
typ. in this case). The external capacitor Cp, at
pin 13, avoids spurious alarms at — 40°C.

‘—" SGS-THOMSON 5/6
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PROTECTION

SHORT CIRCUIT PROTECTION

The integrated darlington is protected against short
circuits of the lamp. The short circuit current is
limited at 600mA and if this condition persistes ther-
mal protection will intervene.

DUMP PROTECTION

The whole IC is protected against load dump tran-
sients (100V, 100ms fall time constant with a rise
time within 5-10ms) in the typical application circuit.
The only component to which this transient is direct-

Figure 1 : Application Circuit.

ly applied (no series resistances) is the lamp driver
darlington. During transients the darlington is kept
off and can withstand peak voltages of 100V. Addi-
tionally, the IC can withstand low energy spikes up
to 200V (trise = 100Ls, Tt = 300S, Rsource = 800 ohm).
These spikes are clamped by an internal 100 V ze-
ner on the collector of the lamp driver darlington.

THERMAL PROTECTION

When the IC temperature reaches 170°C the lamp
driver darlington is kept off.

IGNITION
A SWITCH
WARNING = lB
LAMP T
R1 c
—( - O—
13K0
1 Ls :IRZ B
3KN
c 2 15
1 r—
33nF 3 %
22nF
4 13 JF
L}
5 12 ‘o !
1
1
h
6 "_"C_:Is-: 22nF :
1
R
7] 10 2 !
{1 !
| 1500 |
8 9 jcs A '
Rg 100nF '
3900 I !
1

|
|
BDX53C !
b e 1
. $-6830

ALTERNATOR

The device is able to withstand all the voltage tran-
sients mentioned in ISO DP7637/1. If voltage tran-
sients more severe than the above ISO standard
have to be withstood, an external protection device

6/6 L7 SGS-THOMSON

(transil) must be connected between pin 15 and
GND. For transients up to 250V, tpuise = 500y,
Rsource = 479, the transil P6KE100P is recom-
mended.
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L9480VB

ONE CHIP CAR ALTERNATOR REGULATOR

= NO EXTERNAL COMPONENTS

= PRECISE TEMPERATURE COEFFICIENT
» PRECISE REGULATED VOLTAGE

= HIGH OUTPUT CURRENT

= SHORT CIRCUIT PROTECTED

» REVERSE BATTERY PROTECTION

= + 80 VLOAD DUMP PROTECTION

= LOW ENERGY SPIKE PROTECTION

= THERMAL SHUTDOWN

= VERY LOW START UP VOLTAGE

DESCRIPTION

The L9480VB is a "single function" self-oscillating
voltage regulator for car alternators. Integrating both
the control section and the output power stage on a
single chip, the L9480VB requires no external com-
ponents, reducing significantly the cost of the sys-
tem and increasing reliability.

BLOCK DIAGRAM

ADVANCE DATA

ORDER CODE : L9480VB

TO 220

Vg 1
LOAD DUMP CURR. LIMIT,
PROTECTION AND THERM.
COMPENSAT.
| weut THERMAL
DIVIDER PROTECTION
VOLTAGE INPUT
REFERENCE COMPARATOR DRIVER
3 IGND

S -10686/1

February 1989

1/3

This 1s advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice
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L9480VB

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Transient Overvoltage : 80 Vv
Load Dump : 5ms < Tyse < 10ms
74 Fall Time Constant < 100ms, Rsource = 0.5Q
lctamp Current into Low Energy Clamping Zener 100 mA
(Truse = 5US ; Tdecay < 2ms ; duty cycle < 5%)
lout Maximum Output Current 5 A
T,, Tstg | Junction and Storage Temperature Range — 5510 + 150 °C
|
THERMAL DATA
| Rth j-case | Thermal Resistance Junction-case Max 3 °C/W |

PIN CONNECTIONS (top view)

5

2 /> output
3 ::: GROUND
[ ——s)

étab connected topin3

S$-5893/1

DEVICE OPERATION

The alternator voltage, rectified by the auxiliary
diode trio, is compared with an external reference
and the resulting signal switches the output stage,
driving the alternator field coil.

As the regulator is a self-oscillating type, the switch-
ing frequency depends on the whole system par-
ameter set (including the alternator characteristics).

The regulator has an integrated filter in the voltage
sensing path. Consequently it doesn’t need -in the
standard application- any external component.

Anyway an external capacitor (0.1 - 1uF) must be
inserted between Vs and Ground guaranteeing the
correct behaviour of the L9480VB when the recti-
fying diodes feature very high switching spikes that
are not filtered by the device.

This external capacitor must also be used when the
impedances of the cables connecting the alternator
to the battery are so high to cause a superimposed
ripple on the alternator voltage higher than 3-4V.

2/3

‘7_[ SGS-THOMSON

The L9480VB regulation voltage and the tempera-
ture coefficient may be independently set by suited
metal mask selections ; furthermore the regulation
voltage is trimmed within * 1% of the nominal value
@ 25°C.

The L9480VB has an unique -and patented- system
to compensate the self-heating of the die due to the
power dissipated in the output stage. In this way the
internal reference voltage tracks the case tempera-
ture rather than the die one.

The L9480VB can withstand the reverse battery
and the load dump (up to 80V) ; it can absorb, into
the internal clamping zeners, low energy spikes up
to alevel of 100mA and its output is short circuit pro-
tected.

Finally the internal thermal shutdown avoids any
possible device damage due to overtemperature
problems.

MICROELECTRONICS
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L9480VB

ELECTRICAL CHARACTERISTICS(- 40 «C < T, < 125 °C unless otherwise noted)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vi Regulation Voltage 144 \
eV, Error on Nominal Voltage T,=25°C + 1 +2 %
Cr Temperature Coeff. of the -10 mV/°C

Regulation Voltage
eCr Error on Nominal + 30 %
Temperature Coeff.
V., Load Regualtion 011, <lat <091, 250 mV
(note 1)
Vsy Control Circuit Minimum Measured at Supply Pin 2 3 Vv
Start up Voltage
Vsd Shutdown Voltage (dump 22 \
protection threshold)
Vsat1 | Output Saturation Voltage lteld =4 Ap 1.2 2 Vv
Vsat2 | Start Up Saturation Voltage | lfelg =200 mA 0.7 1 Y
lq Quiescent Current Field Off 20 mA
ls Supply Current ltield =4 Ap 50 mA
lts Field Pin Sink Current Field Off 5 mA
Field Pin @ 16 V
Vi cLamp| Low Energy Clamping Zener | lciamp =50 mA 120 Vv
Voltage .
fsw Switching Frequency 01 1lq <lat <09 g 30 1000 Hz
Note : 1. measured on an alternator with the following characteristics - In = < 90A ; lat / lies > = 23
APPLICATION CIRCUIT
KEY
———o0
WARNING
LAMP
_|BaTTERY ALTERNATOR
1-
V5-SENSING
FIELD
L9480VB ff
GROUND
- L
$-9282/1
Ly7 SGS-THOMSON 93
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L4620

LIQUID LEVEL ALARM

= DRIVES DIRECTLY 300 mA ALARM LOAD

» PROGRAMMABLE INPUT POLARITY TO
ACTIVATE THE OUTPUT STAGE

» PROGRAMMABLE DELAY TIME

= PROGRAMMABLE OUTPUT DUTY CYCLE

= OUTPUT SHORT CIRCUIT PROTECTION

» OVERVOLTAGE AND THERMAL
PROTECTION

DESCRIPTION

The L4620 is an integrated circuit, designed for the
liquid level control in automotive applications. The
liquid level is indicated by an attenuation between
transmitted and received signal across a sensor tip
in the lquid. If the attenuation exceedes an internal
threshold - sensor tip outside the liquid or liquid tem-
perature higher than a determined value - a square-
wave alarm output indicates an unsufficient liquid
condition. If the liquid levelis restored before the end
of a delay time the alarm is not activated.

BLOCK DIAGRAM

PRELIMINARY DATA

Through two pinsiitis possible to program : the delay
time to activate the alarm, the duty cycle of the
output squarewave, the polarity of the input thre-
shold of the sensor for alarm activation.

The above features make the L4620 particularly ver-
satile for many applications and give the possibility
to use various sensor types.

Internal circuits prevent spurious indications from
the liquid sensor and a latch keeps the alarm acti-

MINIDIP

ORDER CODE : L4620

Re
SENSOR 01—' '@
Cb
Ra Ca Rb “cc
T s

Cosc
soH SENSOR
OSCILLATOR z DRIVER o
4.InF QUTPUT
[ZNHZ
100Hz {
18?;::; 1 PROGRAMMING
PINS
s e |
CIRCUIT . DELAY oLaRIT
Vs 5600
’ bOUTPUT
Riim n-i-c'\‘ y PULSE
- DRIVING
- STAGE

S$-7157

November 1988
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L4620

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Is Supply Current (Vs > Vz) 200 mA
Vs Sensor Input Voltage (V2 High) 7 \Y
lout Output Current 500 mA
Ptot Power Dissipation at Tamp = 70°C 0.8 w

T, Tstg Junction and Storage Temperature Range - 55to 150 °C

PIN CONNECTION (top view)

SENSOR POLARITY
SELECT

DUTY-CYCLE SELECT
ALARM DELAY
SELECT

ALARM DRIVER OUTPUT

SUPPLY VOLTAGE

GROUND
$.7570
THERMAL DATA
Rtn -amb | Thermal Resistance Junction-ambient Max 100 °C/W |
27 (37 SGS-THOMSON
Y/ wicRoELECTRONICS
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L4620

PIN FUNCTION (Block Diagram)

Ne°

Name

Function

1

Oscillator

A capacitor Cysc connected to ground and a resistor Rosc connected to pin 5
(supply voltage) set the frequency of the internal oscillator. The period is given
by : Tose =0.693 (Rosc + 5000) Cose

Sensor Output

A squarewave is available at this pin to drive the external sensor. The output
frequency is 1/32 of the internal oscillator fosc, i.e. 50Hz using the values of
Rosc = 180kQ and Cosc = 4.7nF for the external components.

Sensor Input

Connection for liquid level sensing. During the zero level of the squarewave signal
at pin 2, the internal sensing circuit is disabled. During the high level of the wave
shape the input is compared with a threshold which depends on the output
sensor voltage at pin 2. When the voltage at this pin is low, the threshold value
is given by :

VsensH = 0.4V5 (typ). If the input voltage becomes higher than the above
VsensH, the Vsens value is reduced to VsensL = 0.22V3 (typ), providing an
hysteresis available with both the programmable polarities.

GND

This pin must be connected to ground.

Supply Voltage

Supply voltage input. A 4.5V (typical) zener is present at the input. The external
resistor limits the current through the zener for high supply voltages. Moreover
when the voltage at this pin is down 2.5V (typical) the internal reset circuit is
activated to inizialize the counters and to reset the memory alarm latch.

Alarm Driver Output

An internal open collector stage is available at this pin to drive the external alarm
indicator by a rectangular waveshape. The output period depends on the external
component Rosc and Cosc. Using the recommended values of block diagram the
period T is 320ms (typ). The duty cycle depends on the status of the
programming pin 8 (see pin 8 function) and can be or 1 : 2 or 1 : 64 i. e., refer to
fig. 2, t =160ms or t = 5ms.

Alarm Delay Select

This program pin selects the alarm delay to activate the output stage after a low
liquid level indication of the sensor. The delay depends on the internal oscillator
frequency. Refer to application circuit, if this pin is kept low the typical delay is
10.24s. When this pin is kept high, the typ delay becomes 20.48s.

Sensor Polarity
Select Output
Duty-cycle Select

Through this pin it is possible to program both the sensor polarity with respect to
the internal threshold and the duty-cycle of the output waveform which drives the
alarm. When this pin is kept low the output rectangular wave duty cycle is 1:64
(T =320ms, t = 5ms in fig. 2) and the output is activated, after the delay time, if
the voltage at pin 3 is higher than Vsens. When the voltage at this pin is high the
output duty cycle is 50% (t = 160ms) and the output goes on, after the delay
time, if the voltage at pin 3 is less than Vgens.

3/7
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L4620

ELECTRICAL CHARACTERISTICS (T,mp = 25°C, unless otherwise specified. Refer to block
diagram for external component values)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vz Internal Zener Voltage Is =24mA 4 45 5 \
(pin 5)
Is Supply Current (pin 5) Vg =3.8V 6.5 11 mA
fosc Oscillator Frequency (pin 1) [ Rosc = 180kQ, Cosc =4.7nF 1.45 16 1.75 kHz
V7, Vg Programming Pins Input Low State 0.3 \
Voltage (pin 7, 8) High state 2 v
I7, lg Programming Pins Input V; =Vg =0V -1 HA
Current (pin 7, 8) V7 = Vs = Vz 150 WA
Va Sensor Drive Output Vs = Low, 0.4 v
Voltage, (*) I =1mA .
Vo = High, _
Io = 1mA Vz—1 Vz-0.4 \"
I Sensor Driver Output -1 1 mA
Current
Vsensh/Vz| Sensor Input High V> = High 0.33 0.4 0.47
Threshold Voltage Versus Vpin3 < Vsenst
V2 (pin 3)
Vsenst | Sensor Input Low Threshold V2 = High 0.15 0.22 0.29
Vo Voltage Versus V (pin 3) Vpin 3 > VsensH
Vciamesar | Sensor Input Clamping — 100pA < lsens < T00pA - 0.1 0.1 \"
Voltage (pin 3) Vo = Low
VCLAMP3H Vs, = High -08 -0.6 -04 \
la =— 100].1A
I3 =+ 100pA Vz Vz + 0.8 \%
lsens Sensor Input Bias Current Vsens = High 1.2 pA
(pin 3)
T4 Delay Time fosc = 1.6kHz V7 = Low 10.24 sec
V7 = High 20.48 sec
Vout(say | Output Stage Saturation lout = 200mA 1.3 \'
Voltage (pin 6) (**)
Vout(clamp) | Output Stage Overvoltage lout = 70mA 19 21 23 v
Protection (pin 6)
*) Thisis a squarewave signal The frequency is given by : f = 1— fosc.
32
1
**) The output squarewave signal frequency Isgivenby f= ——  fosc
512

The duty cycle depends on the state of the pin 8 and canbe or 1 : 2 or 1 : 64, i.e. refer to figure 2, T = 320 ms, t = 160 or 5 ms when the
oscillator frequency fosc = 1.6 KHz.

4/7
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L4620

CIRCUIT OPERATION

The L4620 liquid level alarm is designed to operate
with a variety of sensor types which change imped-
ance depending on whether the sensor is above or
below the level of a liquid. If the impedance variation
of ther liquid itself is sensed, a very simple sensor
(two electrodes) can be used. The output stage
drives directly the alarm indicator with a 300mA rec-
tangular wave signal, the duty cycle of which is pro-
grammable.

SENSOR INTERFACE.

As shown in the application circuit, the sensor is
connected so that it varies the attenuation of a squa-
rewave signal between pin 2 and pin 3 where its po-
sitive half cycle is compared with the reference
threshold (with hysteresis).

This frequency, generated internally by a 50% duty
cycle oscillator, is 50Hz in the typical application
(Rosc = 180KQ Cosc = 4.7nF).  ~

The threshold of the sensor input is a function of the
output voltage at pin 2. The hysteresis is provided
by a Schmitt trigger comparator. As shown in fi-
gure 1, this gives hysteresis with either threshold
polarity selected.

The AC driving of the level sensor allows the use of
a capacitive filter (Ca, Cs, Cc in block diagram)
which acts as a bandpass filter at the frequency
used. Theresistor Rcin the application circuit biases
the sensor input stage. In this way the interference
problems typical of automotive applications are re-
duced considerably. If, however, it is not necessary
to decouple and filter the sensor a simple resistive
network may be used, eliminating the capacitors.

SPURIOUS INDICATION PROTECTION.
To prevent spurious alarm signals when the liquid

is agitated orin the presence of interference, the de-
vice includes two protection mechanism :

Firstly, the sensor interface which samples the po-
sitive half cycle of the sensor signal activates its out-
put only if there are four consecutive alarm condi-
tion indications. Secondly, the alarm output stage is
only activated after an externally programmable de-
lay. During this delay if the alarm condition ceases
the alarm output will not be activated.

Using the values Cosc = 4.7nF and Rosc = 180KQ,
which give a typical oscillator frequency of 1.6KHz,
delays of about 10 s (programming pin 7 low) or 20s.

INTERNAL MEMORY.

When the alarm output has been activated an inter-
nal latch holds it in the active state until the power
supply is removed. This feature ensures that the
alarm will not be interrupted if the sensor connec-
tion breaks.

OUTPUT STAGE.

Through pin 8 it is possible to program the duty cy-
cle of the alarm signal waveform (see figure 2).
When pin 8 is high the output signal has a duty cy-
cle of 50% ; if pin 8 is low the duty cycle is 1 : 64.
The period of the output signal is always 320ms
using the component values indicated in block dia-
gram.

The output stage can deliver up to 300mA and is
protected internally against overvoltages (by a ze-
ner).

A thermal shutdown circuit provides additional pro-
tection.

L3y SGS-THOMSON 5
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L4620

SENSOR INPUT WAVEFORM
Figure 1a : Pin 8 Low ; Alarm with Input Voltage > Threshold.

Vpin3 }

o

- = Vth1=0Vgriv(pin2)
hysteris
Vth2=92griy (pin 2)

Y

ALARM
CONDITION

S-76721 CONDITION

Figure 1b : Pin 8 High ; Alarm with Input Voltage < Threshold.

Vpin3 4
I , ———— = === == === == — o= Yth1 =0-4V4riv(pin2)
1 1
E H Jrhysteris
1
[ Vin2 =022 vdriv(pin2 )
| 1 [ [ [ i o
v T T ] T T b
R
| 1
! : | 1 1, ALARM : S- 76731
; . CONDITION
67 (N7 SGS-THOMSON
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L4620

’
Figure 2a : Output Alarm Waveform with Pin 8 High :t= —- T.

lout
(pin6)

1 1 I

1 1 1 >

1 I T N

:‘ t X o S-7574

>

. 1
Figure 2b : Output Alarm Waveform with Pin 8 Low :t= 54 T.
A
lout
(pinG )
[
[ 1 _
o T |
[l 1 1
1 t
S$-7575
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PWM POWER MOS CONTROLLER

ADVANCE DATA

= HIGH EFFICIENCY DUE TO PWM CONTROL
AND POWERMOS DRIVER

= LOAD DUMP PROTECTION

= LOAD POWER LIMITATION

s EXTERNAL POWERMOS PROTECTION

= LIMITED OUTPUT VOLTAGE SLEW RATE

DESCRIPTION

The L9610C/11C is a monolithic integrated circuit
working in PWM mode as controller of an external
{:}owerMOS transistor in High Side Driver configura- S0-16 J DIP-16
ion.

Features of the device include controlled slope of
the leading and trailing edge of the gate driving vol-
tage, linear current limiting with protection timer, set- ORDER CODES : L9610C
table switching frequency fo, TTL compatible enable Les11C
function, protection status ouput pin. The device is
mounted in SO 16 micropackage, and DIP 16
package.

BLOCK DIAGRAM

(l‘l OUTPUT oUT G
USR ’
STAGE 7
2
IN C UOLTAGE CHARGE P1
SENSE PUMP BS
L J P2
3 BANDGAP
UR G
UOLTAGE
4 — MON
EN TRIANGLE PRCT.
6 ~ TIM
0sc OSCILL. TIMER
PUL S GND
7 CURRENT —
SENSE
SENSE Us
B
NC M88L9618C-81A
October 1988 1/9

This 1s advanced information on a new product now in development or undergoing evaluation Details are subject to change without notice



L9610C/11C

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs D.C. Supply Voltage 26 Vv
Transient Peak Supply voltage (Ry = 100Q) :

Load Dump : 60 \Y
5ms < thge £ 10ms

1¢ Fall Time Constant = 100ms
Rsource 2 0.5Q

Field Decay : - 80 \YJ
5ms < tig < 10ms, Rsource 2 10Q
1, Rise Time Constant = 33ms

Low Energy Spike : + 100 Vv
tnse = 1uS, tran = 2ms, Rsource > 10Q
Is Maximum Supply Current (t < 300ms) 0.3 A
Vin Input Voltage —-0.3< Vn<Vs-25 \
T, Tste | Junction and Storage Temperature —551t0 + 150 °C

THERMAL DATA

S0O16J
Rin »-alu""nm Thermal Resistance Junction-alumina Mad 50 °C/W
DIP16

Rth j-a | Thermal Resistance Junction-ambient Max I 90 °C/W

Note . (*) Thermal resistance junction-pins with chip soldered on the middle of an alumina supporting substrate measuring 15 x 20mm : 0.65mm
Thickness and infinite heatsink.

CONNECTION DIAGRAM

USR [ 1 15 [0 out 6
IN[C] 2 15 [1 P1
UR [ 3 14 [1 BS
EN[C] 4 13 [J P2
PUL ] 5 12 [J MON
ost [ 6 11 [ TIM
SENSE [ 7 18 [J GND
NC 8 S [1 Vs
1ng8L9618C-62R
29 LNy SGS-THOMSON
Y/ sucrosLEcTRONICS
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L9610C/11C

PIN FUNCTIONS

Pin Name Functions
1 VSR A capacitor connected between this pin and Outg defines the GATE
Voltage Slew Rate.
2 IN Analog Input Controlling the PWM Ratio. The operating range of the
input voltage is 0 to Vg.
3 Vg Output of an Internal Voltage Reference
4 EN TTL Compatible Input for Switching off the Output
5 PWL If this pin is Connected to GND and Vs > 13V, the duty cycle and the
frequency fo are reduced : this allows to transfer a costant power to the
load.
6 Osc The capacitor connected to this pin defines the frequency of the
internal triangle oscillator.
7 SENSE Input of an Operational Amplifier for Short Current Sensing and
Regulation.
8 NC Not Connected.
9 Vs Common Supply Voltage Input
10 GND Common Ground Connection
11 TIM A capacitor connected between this pin and GND defines the protection
delay time.
12 MON Open Collector Monitoring Output off the PowerMOS Protection.
13,15 P2, P1 Connection for the Charge Pump Capacitor.
14 BS The Capacitor Connected between this Pin and the Source of the
Power MOS Allows to Bootstrap the Gate Driving Voltage.
16 Out G Output for Driving the Gate of the External PowerMOS.

3/9
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L9610C/11C

ELECTRICAL CHARACTERISITCS (Timp =

—40°C to 85°C ; 6V < Vg < 16V unless otherwise specified)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vg Operating Supply Voltage 6 16 Vv
lq Quiescent Current 25 6 mA
Vsc Internal Supply Voltage Clamp ls =20mA 28 32 36 Vv
VsH Supply Voltage High Threshold 16 18.5 21 Vv
Vst Supply Voltage Low Threshold 4 5 6 Vv
VR Reference Voltage 3.3 35 3.7 VvV
Ir Reference Current AVg < 100mV 1 mA
VinL Input Low Threshold 0.13 0.15 0.2 VinVr
Kr Oscillator Frequency Constant Note 1 900 2000 nF/s
Ks Gate Voltage Slew Rate Constant | Note 2 3.25 5 6.75 nFV/ms
Kt Protection Time Delay Constant Note 3 0.17 0.39 ms/nF
Vs, Sense Input Voltage 80 100 120 mV
Vaon Gate Driving Voltage above Vg Vs =16V 8 16 \'
VaorF Gate Voltage in OFF Condition Ig = 100pA 1.2 Vv
IIn Input Current -5 -1 LA
VENL Low Enable Voltage 0.8 \'
Venu High Enable Voltage 2.0 \
len Enable Input Current 2 LA
SR Slew Rate Without Cs 0.5 Vius
VMONsat Saturation Voltage (pin 12) ImoN =2.5mA 1.5 Vv
Notes : 1. fo = Kr/Cr
2. dVe/dt =Ks/Cs
3. torot = K1 Cr.

FUNCTIONAL DESCRIPTION
PULSE WIDTH COMPARATOR

A ground compatible comparator generates the
PWM signal which controls the gate of the external
powerMOS.

The slopes of the leading and trailing edges of the
gate driving signal are defined by the external capa-
citor Cs according to :

dVa/dt = Ks/Cs

This feature allows to optimize the switching speed
for the power and RFI performance best suited for
the application.

The lower limit of the duty cycle is fixed at 15 % of
the ratio between the input and the reference vol-
tage (see fig. 1). Input voltages lower than this va-
lue disable the internal oscillator signal and

GROUND COMPATIBLE TRIANGLE
OSCILLATOR

The triangle oscillator provides the switching fre-
quency fo set by the external capacitor Cr according
to: ’

fo = KF/CF

If the pin PWL (power limitation) is connected to
ground and Vs is higher than the PWL threshold
voltage, the duty cycle and the fo frequency are re-
duced : this allows to transfer a costant power to the
load (see fig. 2).

TIMER AND PROTECTION LATCH

When an overcurrent occurs, the device starts char-
ging the external capacitor Cr ; the protection time
is set according to :

therefore the gate driver. tprot = K1 - Ct
i L7 SGS-THOMSON
Y/ ricROELECTRONICS
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After the overcurrent protection time is reached, the
powerMOS is switched-off ; this condition is latched
by setting an internal flip-flop and is externally mo-
nitored by the low state of the MON pin.

To reset the latch the supply voltage has to fall be-
low VgL or the device must be switched off.

UNDER AND OVERVOLTAGE SENSE WITH
LOAD DUMP PROTECTION

The undervoltage detection feature resets the timer
and switches off the output driving signal when the
supply voltage is less than Vs.

If the supply voltage exceeds the max operating
supply voltage value, an interal comparator disa-
bles the charge pump, the oscillator and the exter-
nal powerMOS.

Figure 1 : Typical Transfer Curve.

In both cases the thresholds are provided with sui-
table hysteresis values.

The load dump protection function allows the device
to withstand - for a limited time - high overvoltages.
It consists of an active clamping diode which limits
the circuit supply voltage to VcLamp and an external
current limiting resistor R1. The maximum pulse
supply current (see abs. max. ratings is equal to
0.3A. Therefore the maximum load dump voltage is
given by :
Vbuwmp = Vsc + 0.3Rq4

In this condition the gate of the powerMOS is held
at the GND pin potential and thus the load voltage
is:

VL= Vs - Vciamp - Vas

TRANSFER CHARACTERISTIC

4
TON/T PUM RATID

US £ UPUL DR Us > UPUL AND PUL NDT CONNECTEC TO GND

NnB88L3618C-83A

L7 S5S-THOMSON 5
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L9610C/11C

Figure 2 : The Typical Waveforms for the Power Limitation Function.
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SHORT CIRCUIT CURRENT REGULATION

The maximum load current in the short circuit condi-
tion can be chosen by the value of the current sen-
sing resistor Rs according to :

Isc = Vsi/Rs
Two identical Vs compatible comparators are provi-
ded to realize the short circuit protection.

After reaching the lower threshold voltage (typical
value Vsi-10 mV), the first comparator enables the
timer and the gate is driven with the full continuous
pump voltage : when the upper threshold voltage
value is reached the second comparator maintains
the chosen Isc driving the NMOS gate in continuous
mode.

This function - showed in fig. 3 - speeds up the
switch on phase for a lamp as a load.

BANDGAP VOLTAGE REFERENCE
The circuit provides a reference voltage which may

6/9

"_I SGS-THOMSON

be used as control input voltage through a resistive
divider. This reference is protected against the short
circuit current.

CHARGE PUMP

The charge pump circuit holds the N-MOS gate
above the supply voltage during the ON phase. This
circuit consists of an RC astable which drives acom-
parator with a push-pull output stage. The external
charge pump capacitor Cp must be at least equal to
the NMOS parasitic input capacitance.

For fast gate voltage variation Cp must be increa-
sed or the bootstrap function can be used. The
bootstrap capacitor should be at least 10 times grea-
ter than the powerMOS parasitic capacitance.

The charge pump voltage Vpump can reach to :
VpPuMmP = 2 Vs - VBE - VCESAT

The circuit is disabled if the supply voltage is higher
than VsH.

MICROELECTRONICS

444



L9610C/11C

Figure 3 : The Typical Waveforms for Short Circuit Current Condition.
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L9610C/11C

APPLICATION CIRCUIT
Figure 4.

5
Cp
15! !lj113 9 14 Rg
P1 P2 US BS |7
3 SENSE == Cpgs
Ur
16 NMOS
R ouT
== NP | L9s1ec- o L
5
2
L9611C vsR
8 ¢ NC 1
UL
5
0SC TIM MON GND EN
i _131 }12 19 |4
'F
TT | |

R

1

M88LY9618C-88A

Note : All node voltages are referred to ground pin (GND)

The currents flowing in the arrow direction are assumed positive

without Ces : Cp = 1nF

without Cas : Css must be at least 10 times higher than the gate capacitance : Cp = 100 pF.

CONTROLLING A 120W HALOGEN LAMP WITH
THE L9610C/11C DIMMER

The L9610C/11C Lamp Dimmer is used to control
the brightness of vehicle headlamps using H4 type
lamps (see fig. 5). With switch S1 open the full sup-

switch it is a possible to reduce the average lamp
voltage as desired :

VL=VS

R3
R2 + R3
If pin 5 is connected to ground the average lamp

ply voltage is applied to the lamps : closing the voltage is constant, even for supply voltages in ex-
cessof 13 V.
8 Ly SGS-THOMSON
’I MICROELECTRONICS
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Figure 5 : Application Circuit.
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The sensing resistor Rs and timing capacitor Ct
should be dimensioned according to :

_ Vsi
Rs = inom (@Vs=14 V)
c 2 X limitation time
t =

Kt

In normal conditions (Vcc = 14 V, maximum bright-
ness) the voltage drop across the sense resistor
must be 50 mV. The current limiter intervenes att-
wice the nominal current, lnom.

<7

SGS-THOMSON
MICROELECTRONICS

The timing capacitor Ct (Ve = 3.5 V) must be cho-
sen so that the delay before intervention is twice the
duration of the current limitation at power-on.

The optimal value of the oscillator frequency, taking
tolerances into account, must be slightly higher than
the frequency at which lamp flicker is noticable (min
60 Hz).

The switching times are a compromise between
possible EMI and switching power losses. The re-
commended value for Cs is 47pF.

9/9
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L9686

AUTOMOTIVE DIRECTION INDICATOR

= RELAY DRIVER IN CAR DIRECTION
INDICATORS

= DOUBLE FLASH FREQUENCY TO INDICATE
LAMP FAILURE

= DUMP PROTECTION ( £ 80V)

= REVERSE BATTERY PROTECTION

DESCRIPTION

The L9686 is a two frequency oscillator particularly
suitable as relay driver for flashing light control in
automotive applications. The circuit may be also
used for other warning lamps like "handbrake on"
etc. The lamp failure detection is given by doubling
the flash repetition frequency. The L9686 is supplied
in a minidip 8-lead plastic package.

BLOCK DIAGRAM

ADVANCE DATA

PlasticMinidip

ORDER CODE : L9686

1
— 3 outPuT

FAULT
? 7 DETECTION

|
]
1
1
1
1 BIASING DUMP OuUTPUT
|
1 STAGE PROTECTION STAGE
1
1
|
1
1
1
pEvice 4 {
GROUND :
|
1
L STARTER LAMP
STARTER B¢ OSCILLATOR FAILURE
| DETECTION DETECTION
]
1
1
1
1
[, [ S . 1
2 4 5
ve OSCILLATOR

February 1989
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L9686

PIN CONNECTION (top view)

GND ] 1 U : STARTER
vs []2 FAULT DET.
OUTPUT [] 3 NC
OSCILLATOR  [] 4 OSCILLATOR
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vs Transient Peak Supply Voltage (R3 = 220Q) :

Load Dump : 80 \

5ms < trse < 10ms

7t Fall Time Constant = 100ms

Rsource = 0.5Q

Field Decay : -80 \

5ms < tigv 10ms, Rsource 2 Q

7, Rise Time Constant = 33ms

Low Energy Spike : + 100 \

nse = 118, tran = 2ms, Rsource 2 10Q
T, TsTa| Junction and Storage Temperature Range — 55to 150 °C

Pg Power Dissipation (Tamp = 100°C) 500 mw

THERMAL DATA
] Rthj-amb | Thermal Resistance Junction-ambient 100 °C/W |

2/4
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L9686

ELECTRICAL CHARACTERISTICS

40°C < Tamp < 85°C, 8V < Vg <18V

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vs Operating Voltage 8 18 \
V2 - V1| Clamping Voltage See Note 1 28.5 34.5
V2 — V3| Output Saturation Voltage gL = 250mA 1.7 Vv
Rz Starter Resistance See Note 2 3.6 KQ
Kn Oscillator Constant Ky Fn = 1/KnRoCo 1.27 1.74
(normal Operation) Osc Frequency
Cr Temperature Coefficient of Kn | See Note 3 —-15-. 1/°C
10-3
D.C. Duty Cycle (normal operation) 45 50 55 %
Ke Oscillator Constant Kc Fc = 1/KcRoCo 0.58 0.79
(lamp failure detection) Osc Frequency
DCLge | Duty Cycle (lamp failure 35 40 45 %
detection)
la Current Consumption Vg = 8V 2.2 3.8 mA
Relay off Ipins 13.5V 2.7 3.6
18V 3.3 4.0
Vin Lamp Failure Threshold R3 =220Q
(see note 4) Vg =13.5V 70 85 95 mV
— 40°C £ Tamp < 85°C
Notes : 1. This voltage is the threshold used to protect the circuit against overvoltage : if Vs is > than this threshold, the relay will be on and the
voltage across the device will maintain constant increasing the current in the protective resistor Ra
2. This is the maximum value for operation. This value must be higher than 1KQ in order to mit the current in pin 8 during load dumps.
A recommended value for application should be 1.5KQ.
The external leakage from the blinker unit to ground must be with an equivalent resistor higher than 5.6 KQ to avoid parasitic oper-
ation when the switch S; is off.
3. This temperature coefficient is usefull to compensate the drift of the external timing network (Rs, C1).
4. This threshold is calculated for a 20mQ shunt. The threshold is dependant of Ve as the bulb current.

oy Sy

3/4
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FUNCTIONAL DESCRIPTION

The application circuit shows the typical system con-
figuration used to drive the direction indicator flasher
relay consists of a network (R1 C1) to determine the
oscillator frequency, a shunt resistor (Rs) to detect
defective bulbs and two current limiting resistors
(R2/Ra) to protect the IC against load dump tran-
sients.

The lightbulbs L, Ls, L4, Ls, are the turn signal indi-
cators with the dashboard-light Le. The S1 switch
position is sensed across resistor R2 and Riamp by
input 8. The flashing cycle is starts closing St : then,

Figure 1 : Application Circuit.

after a delay time tq typically equal to 1.5 ms, pin 3
goes high activating the relay and switching on the
corresponding lamps Lz, L3, (or L4, Ls). These lamps
will flash at the oscillator frequency not depending
on the battery voltage value (8 - 18 V). The flashing
cycle stops and the circuit is reset to the initial posi-
tion when the switch Sy is open.

The lamp failure detection circuit senses the current
through the shunt resistor Rs. When one of the light-
bulbs is defective the voltage drop across Rs is re-
duced to a half and the failure is indicated by
doubling the flashing frequency.

—O+VBATT

RELAY COIL

R2

o

S1

c%b L1

Lé

EMERGENCY
BLINKER

"HH D

OGND

: hand brake on indicator
L3, L4,
: dash board lamp

30 mohms
82 Kohms
3.3K

220 ohms
4.7 uF

LS: 21K turn signals
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L9700

HEX PRECISION LIMITER

= HIGH PERFORMANCE CLAMPING AT
GROUND AND POSITIVE REFERENCE
VOLTAGE

s FAST ACTIVE CLAMPING

s OPERATING RANGE 4.75-5.25 V

» SINGLE VOLTAGE FOR SUPPLY AND POSI-
TIVE REFERENCE

= LOW QUIESCENT CURRENT

= LOW INPUT LEAKAGE CURRENT

DESCRIPTION
The L9700 is a monolithic circuit which is suited for
input protection and voltage clamping purpose.

The limiting function is referred to ground and the
positive supply voltage.

One single element contains six independent chan-
nels.

Very fast speed is achieved by internal feedback
and the application of a new vertical PNP-transistor
with isolated collector.

BLOCK DIAGRAM

ADVANCE DATA

ORDER CODE : L9700

MINIDIP
(Plastic)

RS VYour
UIN"—::L_" Uce

1 3 4
5
6

i
7
8
L9766
2

L9786

October 1988
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vee Supply Voltage 20 Vv
Iin Input Current per Channel 30 mA
T,, Tsyg | Junction and Storage Temperature — 55 to 150 °C
Pp Power Dissipation (Ta = 85°C) 650 mW
THERMAL DATA
| Rth j-amb [ Thermal Resistance Junction-ambient Max 100 | °C/W l
PIN CONNECTION
Y
CHANNEL 1 [ 1 8 [ ] CHANNEL 6
GROUND C 2 7 ] CHANNEL S
SUPPLY AND REFERENCE [] 3 6 [ ] CHANNEL 4
CHANNEL 2 [] 4 5 CHANNEL 3
L9766 -1
ELECTRICAL CHARACTERISTICS (Vcc =5V, Tj =—40 to 125°C unless otherwise specified)
Symbol Parameter Test Conditions Min. | Typ. Max. Unit
Vce Supply Voltage 4.75 5.25 Vv
lcc Supply Current 1.5 3 mA
Veis Static Input Clamping Voltage
Negative Iin =— 10mA - 250 0 mV
Positive Iy =+ 10mA Vce Ve + 250 mV
Iin Input Current (static) Vin=0 15 LA
Vin =Vee 15 uA
Vin =50mV 5 A
Vin = Vee — 50mV 5 pA
Veid Dynamic Input Clamping Voltage | lin =% 10mA
(*) tr =5ns
Positive Overshoot 400 mV
Negative Overshoot 400 mV
ts (*) Settling Time See fig. 2 20 ns
Rin Dynamic Input 5 Q
Crik Crosstalk between any two Inputs| 0 < Viy € Vec, 70 dB
f|N < 10kHz

(*) Design limits are guaranteed by statistical control on production samples over the indicated temperature and supply voltage ran-
ges. These limits are not used to calculate outgoing quality levels.

2/5
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L9700

Figure 1 : DC INPUT CHARACTERISTIC Limit Points of the Characteristic Approximation.
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Figure 2 : Dynamical Input Characteristics.
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L9700

Figure 2 : Dynamical Input Characteristics (continued) .
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APPLICATION INFORMATION

Most integrated circuits, both HNMOS and bipolar,
are very sensitive to positive and negative overvolt-
ages on the supply and at the inputs.

These transients occur in large numbers and with
different magnitudes in the automotive environ-
ment, making adequate protection for devices
aimed at it indispensible.

Overvoltages on the supply line are faced through
high voltage integration technologies or through ex-
ternal protection (transil, varistor).

Signal inputs are generally protected using clamp
diodes to the supply and ground, and a current
limiter resistor. However, such solutions do not al-
ways completely satisfy the protection specifica-
tions in terms of intervention speed, negative
clamping and current leakage high enough to
change analog signals.

The L9700 device combines a high intervention
speed with a high precision positive and negative

45 L7 SGS-THOMSON

clamp and a low current leakage providing the opti-
mal solution to the problems of the automotive en-
vironment.

The high intervention speed, due to the pre-bias of
the limiter stage and internal feedback, limits the
voltage overshoot and avoid the use of external ca-
pacitors for the limitation of the transient rise times.

Figure 3 illustrates a typical automotive application
scheme. The resistor Rs limits the input current of
the device and is therefore dimensioned conside-
ring the characteristics of the transients to be elimi-
nated. Consequently :

Viransient Peak

Rs =
S IIN MAX

The Cin capacitors must be used only on analog in-
puts because they present a low impedance during
the sampling period.

MICROELECTROMICS
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Figure 3 : Typical Application.
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The minimum value for Cin is determined by the ac-
curacy required, the time taken to sample the input
and the input impedance during that time, while the
maximum value is determined by the required fre-
quency response and the value of Rs.

Thus for a resistive input A/D connector where :
Ts = Sample time (Seconds)

Rp = Device input resistance (Ohms)
Vin=Input voltage (Volts)

k = Required accuracy (%)

but Q1 =CiNnVIN
and Qi—Q2=Ib-Ts

k-CiN—VIN
sothat IpTs= oo
Ip-Ts
and Cin (min) = VK Farad
. 100- Ts
SO Cin (min) = K—RD Farad

The calculation for a sample and hold type conver-

Q1 = Charge on capacitor before sampling tor is even simpler :
Q2 = Charge on capacitor after sampling k = Required accuracy (%)
Ip = Device input current (Amps) CH = Hold capacitor (Farad)
Thus : 100 - CH
k- Qi Cin (min) = Farad
Q- Q2 =355~ k
00
LNy SGS-THOMSON i
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OCTAL GROUND CONTACT MONOTORING CIRCUIT

ADVANCE DATA

s OPERATING DC SUPPLY VOLTAGE RANGE
5V TO 25V

» SUPPLY OVERVOLTAGE PULSE UP TO 40V

» VERY LOW STANDBY QUIESCENT CUR-
RENT 0.2mA

= INTERNAL CLAMPING DIODES AT CONTACT
INPUTS TO Vs AND GND

= INPUT PULSE CURRENT CAPABILITY UP TO DIP-20
+ 500mA ; - 750mA

= NOMINAL CONTACT CURRENT OF 10mA
DEFINED BY EXTERNAL CONTACT SERIES
RESISTORS Rin1-8

s CONTACT STATUS MONITORING BY COM-
PARING THE RESISTANCE AT CONTACT
SENSE INPUTS WITH THE INTERNAL REF-
ERENCE RESISTOR VALUE

n HIGH IMMUNITY DUE TO RESISTANCE COM-

ORDER CODES : L9703(DIP-20)
PARISON WITH HYSTERESIS L9703(S0-200)
DESCRIPTION
The L9703 is a bipolar monolithic integrated circuit It contains eight contact sense inputs and eight
for monitoring the status of up to eight contacts con- ~ Microcomputer compatible three-state outputs.
nected to GND.
BLOCK DIAGRAM

IENT IENB IR1 IRB "R
Us

ucc

ouT1

j CURRENT
M
N1 COMPARATOR

CH1

IENB IR1 toa

1
cHe Ji ouTe

IRB

GND ng9L9>’83-81
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L9703

PIN CONNECTION (top view)

/
us []1 28 b vce
INL [] 2 13 b ouT1
N2 [ 3 18 :l ouT2
IN3 [] 4 17[] ouTt3
INA [|5 16[ ] ouT4
Ns [] 6 15[ outs
ING [] 7 14 j ouTE
IN? [] 8 13[] outz
INB [] S 12[] ouTs
EN []18 11[] GND
ng9L5783-682
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vg Transient Supply Voltage (t < 1sec) + 40 Vv
Vce Logic Supply Voltage 7 Vv
linoc Input DC Current + 40 mA
linp Input Pulse
(test pulse specification : + 50 mA
0 <tp < 2ms, f < 0.2Hz, n = 25000) -75 mA
loutr | Output Current Internally Limited
Ven Enable Input Voltage -03to+7 \
Po Power Dissipation (Ta = 80°C)
DIP 20 875 mW
SO 20 420 mW
T), Tstg | Junction and Storage Temperature Range — 55 to 150 °C
THERMAL DATA
Rthj-a | Thermal Resistance Junction to Ambient : DIP 20 Max 80 k/W
SO 20 Max 165 kW
i (37 SGS-THOMSON
S/ S
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L9703

ELECTRICAL CHARACTERISTICS (5V <Vg <25V ;-40°C<T <125°C;4.75V <V <5.25V
unless otherwise specified ; the currents ﬂowmg in the arrow direction are assumed posmve as marked
in the application circuit dlagram fig. 1).

Value
Symbol Parameter Test Conditions - Unit
Min. Typ. Max.
VenL Enable Input Voltage LOW 0.8 \
(device activated)
VENH Enable Input Voltage HIGH 2.4 \'
VEN hyst Enable Input Hysteresis 200 300 400 mV
. \Y Y
IEN Enable Input Current 24V< Ven < Voo 5 pA
0V < Vgn < 0.8V -5 -1 HA
VouTH Output Voltage HIGH 0 < lout < 100pA 40 |[Vgc-0.1 5.25 \"
VourL Output Voltage LOW lout =— 1TMA 0.05 0.2 0.4 Y
lout Ts Output TRISTATE Current 0 < Vour < 5.5V 0.5 HA
Vin Input Voltage (device active) EN = LOW
Rin = 650Q Vs -2 [Vs — 15[ Vs - 0.6 Vv
Vin Input Clamped Voltage En = HIGH
(device disabled) Iy = 30mA Vg +03| Vg +1 | Vg +2 Vv
iy =— 30mA -2 -1 -03 \Y
lout Output Current OUT =HIGH 2 mA
Vour =0
lout Output Current OUT = LOW -15 mA
Vout = 5.5V
RiL Input Resistor (note 1) 5V < Vg < 16V 14 4 KQ
LOW Threshold |A Vgnp| < 0.1Vg )
Rin Input Resistor (note 1) 53 20 KO
HIGH Threshold
RiL Input Resistor 0.65 0.75 0.85
Rn Threshold Ratio (note1)
lac Quiescent Current EN = HIGH (tenn = 20us)
5V < Vs < 16V 0.12 0.16
—40°C < T, £100°C
las All Inputs Open 0.04 mA
All Inputs Closed 0.24 mA
las EN = LOW 3
R > 50kQ 9 mA
tdo Delay Time/Output Cour < 50pF 15 us
(EN LOW to output data ready) +3RN Oy
taTs Delay Time/Tristate Cout £ 50 pF 10 us
(EN HIGH to output TRISTATE)

Note 1. The input resistor threshold value is the resistor value from the IN-pin to ground at which the corresponding output changes
its status (see fig. 3).

L3y SGS-THOMSON %6
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L9703

APPLICATION CIRCUIT

Figure 1 : Typical Application Diagram for the L9703 Circuit. The current flowing in the arrow direction is
assumed positive. The external capacitors Cin and Cout represent the total wiring capacitance
at the corresponding pins.
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L9703

FUNCTIONAL DESCRIPTION

The L9703 circuit monitors the status of the contacts
connected to ground and through this series exter-
nal resistors Rin to the contact sense input pins. The
contacts equivalent circuit is supposed to be as
shown in fig. 2.

The L9703 circuit compares the input current with
the current through the internal reference resistor.
The device is designed to work with an externalinput
series resistor of Rint-g = 1kQ. With this input resis-
tor the contact current, when the contact is closed
and the device activated (EN = LOW) is
Vs -2V
IN =g (1)

For this calculation the limit value of the Vs to IN
saturation voltage of 2V was considered so that the
lowest limit value of Iin is calculated in (1).

The function of the circuit can be demonstrated with
the transfer characteristics, showing the output
status as a function of the input resistor Ri, shown
in figure 3. The input resistor is a sum of the Ry and
the contact resistance Rcon or Reorr, for the closed
contact :

Ri = Rin + Reon, (2
and for the open contact :
Ri = RiN + Rcorr. (3)

The output goes HIGH when the input resistance in-
creases above 5.3kQ (typical value) and goes LOW,
when the input resistance decreases below 4kQ
(typical value). The limit values of R; = 1.1KQ for
LOW and R = 2kQ for HIGH implies that a contact
with Rcon = 100Q (at Iin = 10mA) will be recognized
as ON = LOW and a contact with Rcorr = 19kQ will
be recognized as OFF = HIGH. These limits are
valid within the supply voltage range 6V <VS< 16V
and the ground potential difference of
|AVGND| = 0,1V.

The internal clamping diodes at the contact moni-
toring inputs, together with the external contacts
series resistors Rin, allows the device to withstand
transients at the contact connection. The contact
series resistor Rin limits the input current at the tran-
sient.

The dynamic behaviour of the circuit is defined by
the times tdo and tats. When the contact is open, the
input capacitor Cin must be charged through the re-
sistor RiN. In this case the total delay time may also
be influenced by the time constant RinCin.

The delay time tqts, when disabling the device, is
defined only by the internal circuitry. In both cases,
an external output capacitance less than 50pF is as-
sumed, the internal output capacitances of the
three-state buffers are less than 5pF.

Figure 2 : The Contact Sense Input Connection with the Contact Equivalent Circuit.
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L9703

Figure 3 : The Output Voltage as a Function of the Input Resistance at the Corresponding Contact Sense

input.
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L9704

OCTAL SUPPLY CONTACT MONITORING CIRCUIT

» OPERATING DC SUPPLY VOLTAGE RANGE
5V TO 25V

= SUPPLY OVERVOLTAGE PULSE UP TO 40V

=« VERY LOW STANDBY QUIESCENT CUR-
RENT 0.2mA

= INTERNAL CLAMPING DIODES AT CONTACT
INPUTS TO Vs AND GND

» INPUT PULSE CURRENT CAPABILITY UP TO
+50mA, — 75mA

= NOMINAL CONTACT CURRENTS OF 10mA
DEFINED BY EXTERNAL CONTACT SERIES
RESISTORS Rin1-8

= CONTACT STATUS MONITORING BY COM-
PARING THE RESISTANCE AT CONTACT
SENSE INPUTS WITH THE INTERNAL REF-
ERENCE RESISTOR VALUE

» HIGH IMMUNITY DUE TO RESISTANCE COM-
PARISON WITH HYSTERESIS

DESCRIPTION

The L9704 is a bipolar monolithic integrated circuit
for monitoring the status of up to eight contacts con-
nected to the power supply (battery).

BLOCK DIAGRAM

ADVANCE DATA

DIP-20

SO-20L

ORDER CODES: L9704 (DIP-20)
L9704D (SO-20L)

It contains eight contact sense inputs and eight
microcomputer compatible three-state outputs.

En p -

IENI IENB IR1 1IRB RR

L

ucc

ouT1

'i—,n ouTs

IN1 CURRENT
L COMPARATOR
0 pl
h CH1
IEN1 IR1
INB )—l CH8
J:l IENB IRB

GND

nesLsze4 -61
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L9704

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vs Transient Supply Voltage (t < 1 sec.) + 40 \
Vee Logic Supply Voltage 7 \
linDc Input DC Current + 40 mA
linp Input Pulse + 50 mA

(test pulse specification : 0 < t, < 2ms, f < 0,2Hz, n = 25000) -75 mA
lout | Output Current Internally Limited
VEN Enable Input Voltage -03to+7 \
Po Power Dissipation (Ta = 80°C)
DIP-20 875 mwW
S0-20 420 mw
T), Tstg | Junction and Storage Temperature Range - 5510 150 °C
THERMAL DATA
DIP20 SO-20L
Rin,-a | Thermal Resistance Junction to Ambient Max 80 165 °C/W

PIN CONNECTION (top view)

us []1 ~ 28] vcc
INt [] 2 1sj ouT1
IN2 [] 3 18[7 out2
IN3 [] 4 17 ouT3
IN4 []5 15@ ouT4
INS 6 15L_‘| ouTS
ING E 7 14[] ouTts
IN? [] 8 13'] ouT?
INB [] 8 12[7] ouTs
EN []18 11[] GND
rngsLs764-62
L37 S5 THoMSON
RONICS
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L9704

ELECTRICAL CHARACTERISTICS (5V < Vg <25V ; —40°C<T;<125°C;4.75V <V <5.25V ;
Vgat —0.5V < Vg < Vgar — 1V unless otherwise specmed the currents flowmg in the arrow direction are
assumed positive as marked in the application circuit dlagram fig. 1).

Value
Symbol Parameter Test Conditions au Unit
Min. Typ. Max.
VENL Enable Input Voltage LOW 0.8 \
(device activated)
VENH Enable Input Voltage HIGH 24 \Y
VEnnyst | Enable Input Hysteresis 200 300 400 mV
len Enable Input Current 2.4V< Ven < Voo 5 pA
0V < Ven < 0.8V -5 -1 HA
VouTH Output Voltage HIGH 0 < lout < 100pA 4.0 Vee— 0.1 5.25 \
VoutL Output Voltage LOW lout == 1MA 0.05 0.2 0.4 \
lout Ts Output TRISTATE Current 0 < Vout < 5.5V 0.5 HA
Vin Input Voltage (device active) EN =LOW Ry =650Q 0.6 1.5 2 v
Rp = 50kQ
ViN Input Clamped Voltage EN=HIGH Iy =50mA [Vs +03| Vs +1 | Vg +2 \'
(device disabled) INn=—50mA| -2 -1 -03 \Y
lout OUT =HIGH Vout =0 2 mA
lout OUT = LOW Vour =55V -15 mA
R Input Resistor 1) | 8V < Vs < 16V 1.1 4.8 KQ
LOW Threshold |A VBaT| < 0.1VpaT
R Input Resistor 1) 6.5 29 KQ
HIGH Threshold
1)
Ri. Ry | Input Resistor 1) 0.65 0.75 0.85
Threshold Ratio
lac Quiescent Current EN = HIGH (tenn > 80us) 0.12 0.16 mA
5V < Vg < 16V
- 40°C < T, < 100°C
las All Inputs Open 0.04 mA
Slin 2) Input Leakage Current All Inputs Closed 0.24 mA
Veat £ Vb4
lac Quiescent Current EN =LOW Rpg = 50kQ 3 mA
las 9 mA
tdo Delay Time/output Court < 50pF 15 us
(EN LOW to output data ready) +3RINCin
tats Delay Time/tristate Cour < 50pF 10 us
(EN HIGH to output TRISTATE)

Notes : 1. The inputresistor threshold value is a resistor value from the IN—pin to battery at which the corresponding output changes its status
(see fig. 3).
2. Sl is the sum of the input currents Sl —Z g I

3/5
Oy St
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L9704

APPLICATION CIRCUIT DIAGRAM

Figure 1 : Typical application diagram for the L9704 circuit. The current flowing in the arrow direction is as-
sumed positive. The external capacitors Cin and Cout represent the total wiring capacitance at

the corresponding pins.
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IENB IR1 1IRB RR

DI] ub1
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X
1 CURRENT oury  fout?
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T CINilUINi x vouT1
10 cun pl -
1 1
sg IEN1 IR1 P!
RINB INB
— CHB ouTs
IINS
couTs
IENS IRB
CINBlUINB lUUUTB I
I GND N88L97684-83 —

FUNCTIONAL DESCRIPTION

The L9704 circuit monitors the status of the contacts
connected to battery and through the series exter-
nalresistors Rin to the contact sense input pins. The
contacts equivalent circuit is supposed to be as
shown in fig. 2.

The L9704 circuit compares the input current with
the current through the internal reference resistor.
The device is designed to work with an externalinput
series resistor of RiNt-g = 1kQ. With this input resis-
tor the contact current, when the contact is closed
and the device activated (EN = LOW) is

VBAT + AVBAT — 2V

1KQ (1)
For this calculation the limit value of the Vi (satura-

tion voltage of 2V) was considered so that the lo-
west limit value of I is calculated in (1).

The function of the circuit can be demonstrated with
the transfer characteristics, showing the output

In=

45 L7 SGs-THOMSON

status as a function of the input resistor R), shown
infigure 3. The input resistor is a sum of the Rin and
the contact resistance Rcon or Reorr, for the closed
contact :

Ri=Rin + Rcon, 2
and for the open contact :
Ri = RN + Rcorr. (3)

The output goes HIGH when the input resistance in-
creases above 6.5kQ (typical value) and goes LOW,
when the input resistance decreases below 4.8KQ
(typical value). The limit values of R = 1.1KQ for
LOW and R, = 29kQ for HIGH implies that a contact
with Rcon = 1002 (at Iiv = 10mA) will be recognized
as ON = LOW and a contact with Rcorr = 28kQ will
be recognized as OFF = HIGH. These limits are
valid within the supply voltage range 5V < Vs <16V,
the battery voltage potential difference of

AVBAT| <0.1Vatandthe variation of the reverse
battery protection diode D1 voltage from 0.5V to 1V.

MICROELECTRONICS
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L9704

The internal clamping diodes at the contact moni-
toring inputs, together with the external contact
series resistors RN, allows the device to withstand
transients at the contact connection. The contact
series resistor RN limits the input current at the tran-
sient.

The dynamic behaviour of the circuit is defined by
the times tdo and tqrs. When the contact becomes

open, the input capacitor Cin must be charged
through the resistor Rin. In this case the total delay
time may also be influenced by the time constant
Rin Cin. The delay time tgts, when disabling the de-
vice is defined only by the internal circuitry. In both
cases, an external output capacitance less than
50pF is assumed, the internal output capacitances
of the three-state buffers are less than 5pF.

Figure 2 : The Contact Sense Input Connection with the Contact Equivalent Circuit.
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Figure 3 : The Output Voltage as a Function of the Input Resistance at the Corresponding Contact Sense
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TEA7203

AUTOMOTIVE LAMPS AND FUSES MONITOR CIRCUIT

= FOUR DOUBLE CONTROL CHANNELS

» SEPARATE FAULT DETECTION FOR LAMP
AND FUSE

= INTERNAL LATCH FOR STOP LAMP FAULT

= INTERNAL PROGRAMMABLE DELAY TO
PREVENT FALSE DETECTION

DESCRIPTION

The TEA7203 is a device particularly suited to con-
trol lamps and corresponding fuses in the automo-
tive environment.

Furthermore an internal control channel is dedi-
cated to the stop lamps and is able to check the
brake contact status.

The internal programmable delay avoids false fault
alarms due to spurious signals during the transients.

APPLICATION CIRCUIT

ADVANCE DATA

28 LEAD PLASTIC DIP

ORDER CODE : TEA7203

10N
uBAT I ]
R19 l
s2 , [§2290 228K
Loy “""‘;""l R28 dc =f
F1 F2 7 F3q 88
I wr 25 1 28 Lteenr
6 ¢
13 D3
128K 2 Fa FS
s1f
18 i
6880 s
14
T 1SU_|I_21 SIDE/TAIL
seen
3 — 16 ) B
c1
1s7opy hF2 02 geam 102 R18 1suizz TEA7283 MLEFT A2 B:m;m 52
R1 R2 ?“ ém RS R R? éﬂa
LEFT RIGHT J LEFT RIGHT ” 5 | .S10E TaIL J sI0E TAIL
12 4
18K 18K 7
R12 R14 8
Bas16y 02y D1
oy BAS16 s 18
R11 2780 ifgu 21
R13 23
— 17 24
2780 za| 26 18 27
16U L
R15MR16 R18AR17
L1 Lz§ Lsﬁ ug s2k|Je2kl] 3skl}3sk Ls Lﬁé L Ls@
——
TRIG pInsp1e NBITEAP283-84

HSR

TSR
TSL
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TEA7203

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vi Supply Voltage 35 Vv
Vi3, V14, Vis, | Input Voltages 35 \'
Vis, Vi7,
Vg, Vag
Va2, V3, V4, Vs,| Transient Overvoltages ( = 2ms) - 100 100 \%
Vs, V7, Vs, Vo, ( =300ms) 80 Vi
Vio, Vi1, Viz
Vig, Vo1, Transient Overvoltages
Va3, Vo4 (through external resistor R = 250Q) ( = 2ms) - 100 100 \"
( =300ms) 80 \
lyg, 121, l23, l24 Input Current 50 mA
Ty, Tsta Junction and Storage Temperature Range —55to 150 °C
PIN OUT
1 Vcc 15 D1 CHANNEL CONTROL
2 A CHANNEL FUSE CONTROL 16 D2 CHANNEL REFERENCE
3 A CHANNEL LAMP CONTROL 17 D2 CHANNEL CONTROL
4 A CHANNEL LAMP CONTROL 18 DIM/DIP
5 A CHANNEL REFERENCE 19 OUTPUT
6 B CHANNEL FUSE CONTROL 20 NC
7 B CHANNEL LAMP CONTROL 21 OUTPUT
8 B CHANNEL LAMP CONTROL 22 NC
9 B CHANNEL REFERENCE 23 OUTPUT
10 C CHANNEL REFERENCE (STOPS) 24 OUTPUT
11 C CHANNEL LAMP CONTROL 25 ADDITIONAL TRIGGER
12 C CHANNEL LAMP CONTROL 26 TRIGGER SIGNAL CONTROL
13 C CHANNEL FUSE CONTROL 27 GROUND
14 D1 CHANNEL REFERENCE 28 OSCILLATOR
INPUT/OUTPUT MATRIX
INPUT ACTIVATED OUTPUT
2 21,24
3 21
4 24
6 19, 23
7 19
8 23
11 24
12 23
13 23, 24
15 21
17 19
217
7 SE5THOMSN
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TEA7203

FUNCTIONAL DESCRIPTION
A, B CHANNELS

LAMPS CONTROL. The lamps supply current flows
through two shunt resistors. The shunt drop voltage
value is compared with an internal reference ; if this
drop is too low a fault indication is sent to a digital
timer circuit. When the delay time is exceeded, the
corresponding output is activated.

FUSES CONTROL. An input similar to the lamp in-
puts is connected to the high side fuse but, in this
case, an external diode supplies an additional off-
set. If the fuse is destroyed, this input becomes ac-
tive and signals the fault. When the fault condition
ceases, the alarm is immediately suppressed. The
faults are not detected only when the A and B chan-
nels are switched off.

D1, D2 CHANNELS

LAMPS CONTROL. Two different resistors are con-
nected to the inputs ; the input currents cause two
voltage drops. In this way, the reference voltage is
given by the voltage drops difference.

FUSES CONTROL. An external diode connected to
the fuse, and normally disactivated, is directly
biased when the fuse destruction occurs, supplying

A, B CHANNELS

the input comparator to signal the fault condition. In
this circuit configuration the input current can be
< 100mA. The D1, D2 channel inputs are not inter-
nally protected against the overvoltages.

DIM/DIP pin function : it allows to inhibit the alarms
on D1, D2 channels.

C1, C2 CHANNELS (STOP)

- Every fault on the C1, C2 channels is latched by
an internal flip-flop and is signaled at the output
until the reset signal is generated.

- Brakes and fuses contact control. Through the
Trigger pin, at the start, the flip-flop receive a SET
signal and a fault condition is signaled. To have
a RESET signal the fuse must be not damaged,
pin 13 voltage value must be higher than 1.9V
and the contact must be closed.

- Lamps control : if the lamps current is unsuffi-
cient, the corresponding flip-flop receives a SET
signal. SET has priority over RESET.

FAULT WARNING LED CONTROL

A Low level at the Trigger input activates the out-
puts. This activation continues for the STOP lamps
until the flip-flop circuits are resetted.

+KEY
! ol
24
21
DELAY r
L7 SGS-THOMSON 87
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C CHANNEL
I+cu<
1
+BAT L
ﬁ TRIGGER
[ 13
199Kﬂ | 29
23
/ DELAY
1e)
11
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MBI TEAZ283-61
D CHANNEL
R1 > R2
1’\
21
DELAY
5 19
— X DELAY {
R2 17
h 4
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TEA7203

ELECTRICAL CHARACTERISTICS T; =—-40 + 85°C Vg = 13.5V

Ky SRS

Symbol Parameter Min. Typ. Max. Unit
Al Operating Supply Voltage 9 13.5 16 Vv
1 Quiescent Current 20 mA
TIMER CIRCUIT
Symbol Parameter Min. Typ. Max. Unit
128 Oscillator Current 2 5 200 nA
Resistor Range 1 MQ
Fault Delay Time (with R = 1MQ ; C = 100nF) 1.25 S
TRIGGER
Symbol Parameter Min. Typ. Max. Unit
V26 Low Threshold Voltage (all active inputs) 26 2.8 \Y
126 Low Current Level 500 pA
V26 High Treshold Voltage 10.5 Vv
126 Input Current (high status) V26 = 10.5...16V 0 200 HA
OUTPUTS
Symbol Parameter Min. Typ. Max. Unit
119, 21 Leakage Output Current (output high) 100 HA
123, 24
V19, 21, Output Saturation Voltage 15 \
vas, 24
@IOUT =25mA
DIM/DIP DIP Function (low level)
Symbol Parameter Min. Typ. Max. Unit
Vis Inhibit Threshold 0.4 1.3 9 \
Threshold Input Current (externally limited) ' 50 A
5/7

475



TEA7203

ELECTRICAL CHARACTERISTICS 