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LM383 7W Audio Power Amplifier . .................. Section 1
LM384 5W Audio Power Amplifier ................... Section 1
LM386 Low Voltage Audio Power Amplifier ........... Section 1
LM387/LM387A Low Noise Dual Preamplifier......... Section 1
LM388 1.5W Audio Power Amplifier ................. Section 1
LM389 Low Voitage Audio Power Amplifier with NPN

Transistor Array . ....oveviiii it Section 1
LM390 1W Battery Operated Audio Power Amplifier .. .Section 1
LM391 Audio Power Driver .........c.oovviinnnnn.. Section 1
LM392 Low Power Operational Amplifier/Voltage

Comparator ........i e Section 1
LM393 Low Power Low Offset Voltage Dual L

Comparator ........covviiiiii i Section 3
LM394 Supermatch Pair ...............cccvvinnn., Section 5
LM395 Ultra Reliable Power Transistor............... Section 5
LM431A Adjustable Precision Zener Shunt Regulator . . Section 3
LMBSS Timer .ottt ittt i i .Section 4
LMBS5C TIMer. v oot ettt et eeann Section 4
LM556 Dual Timer .......cvvueieerenniieennannnn. Section 4
LM556C Dual Timer .......coviniiiiniiiinnnenn. Section 4
LM565 Phase Locked Loop .........ccovvivninnnn. Section 4
LM565C Phase Locked Loop .......coovienina ‘Section 4
LM566C Voltage Controlled Oscillator ............... Section 4
LM567 ToneDecoder ........c.coviiiiiiiiiinnnnnn.. Section 4
LM567C ToneDecoder .........covvieenennnn.. Section 4
LM611 Operational Amplifier and Adjustable

Reference .........ccoviiiiiiiiiiiiininnn, Section 1
LM612 Dual-Channel Comparator and Reference ... .. Section 3
LM613 Dual Operational Amplifier, Dual Comparator, .

and Adjustable Reference................coo.ts. Section 3
LM613 Dual Operational Amplifier, Dual Comparator,

and Adjustable Reference....................o... Section 1
LM614 Quad Operational Amplifier and Adjustable

Reference .........cooiiiiii i Section 1
LM615 Quad Comparator and Adjustable Reference. . . Section 3
LM628 Precision Motion Controller .................. Section 4
LM629 Precision Motion Controller .................. Section 4
LM675 Power Operational Amplifier ................. Section 1
LM709 Operational Amplifier ....................... Section 1
LM710 Voltage Comparator ..............covvvvvnnn. Section 3
LM723 Voltage Regulator .......................... Section 1
LM725 Operational Amplifier ....................... Section 1
LM741 Operational Amplifier ................covuut. Section 1
LM747 Dual Operational Amplifier ................... Section 1
LM748 Operational Amplifier ....................... Section 1

Operational Amplifiers

Operational Amplifiers

Operational Amplifiers

Power ICs

Application Specific Analog Products
Application Specific Analog Products
Application Specific Analog Products
Application Specific Analog Products
Application Specific Analog Products
Application Specific Analog Products

Application Specific Analog Products
Application Specific Analog Products
Application Specific Analog Products

Operational Amplifiers

Operational Amplifiers

Operational Amplifiers

Operational Amplifiers

: Power ICs
Application Specific Analog Products
Application Specific Analog Products
Application Specific Analog Products
Application Specific Analog Products
Application Specific Analog Products
Application Specific Analog Products
Application Specific Analog Products
Application Specific Analog Products
Application Specific Analog Products

Operational Amplifiers
Operational Amplifiers

Operational Amplifiers
Operational Amplifiers

Operational Amplifiers
Operational Amplifiers
Power ICs

Power ICs
Operational Amplifiers
Operational Amplifiers
Operational Amplifiers
Power ICs
Operational Amplifiers
Operational Amplifiers
Operational Amplifiers
- Operational Amplifiers

xvii




Additional Avallable Lmear Devices continuea

LM759 Power Operational Amplifier . e P Section 1
LM760 High Speed Differential Comparator ........... Section 3
LM831 Low Voitage Audio Power Ampiifier ........... Section 1
LM833 Dual Audio Operational Amplifier ............. Section 1
LM837 Low Noise Quad Operatlonal Amplifier ... ... Section 1
LM903 Fiuid Level Detector ...... e e Section 3
LM1036 Dual DC Operated Tone/Volume/ Balance

Circuit . ... Section 1
LM1042 Fluid Level Detector ................ccuvttn. Section 3
LM1131 Dual Dolby B-Type Noise Fteductlon

Processor.............oovuu et Section 1
LM1201 Video Amplifier System .................... Section 2
LM1202 230 MHz Video Amplifier System ............ Section 2
LM1203 RGB Video Amplifier System................ Section 2
LM1203A 150 MHz RGB Video Amplifier System . ..... Section 2
LM1203B 100 MHz RGB Video Amplifier System....... Section 2
LM1204 150 MHz RGB Video Amplifier System ....... Section 2
LM1205 130 MHz RGB Video Ampllfler System with '

Blanking .........oooiiii il Section 2
LM1207 85 MHz RGB Video Amphfler System with

Blanking ...........oo Section 2
LM1208 130 MHz RGB theo Ampllﬂer System with .

Blanking .......cooovviiin i i Section 2
LM1209 100 MHz RGB Vldeo Amphfter System wuth

Blanking ......oovviiiiiiiiiivi it Section 2
LM1212 230 MHz Video Amplmer System wnth 0osD

Blanking ........... oo ool AR Section 2
LM1281 85 MHz RGB theo Amplmer System with On

Screen Display (OSD) ... .c.iivieriniveiinrnnnn.. Section 2
LM1291 Video PLL System for Contmuous Sync '

Monitors . ... i o Section 2
LM1295 DC Controlled Geometry Correctlon System

for Continuous Sync Monitors .................... Section 2
LM1391 Phase-LockedLoop ............0cccvvnenn. Section 2
LM1458 Dual Operational Amplifier.................. Section 1
LM1496 Balanced Modulator-Demodulator . . ......... Section 4
LM1558 Dual Operational Amplifier .. ... . e Section 1
LM1575 SIMPLE SWITCHER 1A Step-Down Voltage

Regulator ..........0ccooiiiiiiiiiiiiiiiiiinn., Section 3
LM1575HV SIMPLE SWITCHER 1A Step-Down

Voltage Regulator. . .........ooviieiiseeneennens Section 3
LM1577 SIMPLE SWITCHER Step-Up Voltage

Regulator ........oooviiiiiiiiiiiiiiiiiiiinn., Section 3
LM1577 SIMPLE SWITCHER Step-Up Voltage

Regulator .....................loe Section 3
LM1578A Switching Regulator. ....... e Section 3
LM1596 Balanced Modulator-Demodulator . .......... Section 4
LM1801 Battery Operated Power Comparator. ........ Section 3
LM1815 Adaptive Variable Reluctance Sensor

Amplifier ... Section 3
LM1819 Air-Core MeterDriver ...................... Section 3
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Additional Available Linear Devices continueq)

LM1823 Video IF Amplifier/PLL Detector System ..... Section 2
LM1830 Fluid Detector ...............ccviivvvnnnn, Section 3
LM1851 Ground Fault Interrupter. ................... Section 4
LM1865 Advanced FMIF System ................... Section 4
LM1868 AM/FM Radio System ..................... Section 4
LM1875 20 Watt Power Audio Amplifier .............. Section 1
LM1875 20W Audio Power Amplifier................. Section 1
LM1876 Dual 20W Audio Power Amplifier with Mute

and StandbyModes ..., Section 1
LM1877 Dual Audio Power Amplifier ................. Section 1
LM1877 Dual Power Audio Amplifier ................. Section 1
LM1881 Video Sync Separator...................... Section 2
LM1882 Programmable Video Sync Generator ......... Section 2
LM1893 Carrier-Current Transceiver................. Section 4
LM1894 Dynamic Noise Reduction System DNR®. . . .. Section 1
LM1896 Dual Audio Power Amplifier . ................ Section 1
LM1896 Dual Power Audio Amplifier ................. Section 1
LM1921 1 Amp Industrial Switch .................... Section 3

LM1946 Over/Under Current Limit Diagnostic Circuit . .Section 3

LM1949 Injector Drive Controller .................... Section 3
LM1950 750 mA High Side Switch................... Section 3
LM1951 Solid State 1 Amp Switch................... Section 3

LM1971 pPot 62 dB Digitally Controlled Audio

AttenuatorwithMute ..................... ... .. Section 1
LM1972 nPot 2-Channel 78 dB Audio Attenuator with

Mute ... Section 1
LM1973 pPot 3-Channel 76 dB Audio Attenuator with

Mute ... e e Section 1
LM2416 Triple 50 MHz CRT Driver .................. Section 2

LM2416C Triple 50 MHz CRT Driver ................. Section 2

LM2418 Triple 30 MHzCRT Driver .................. Section 2
LM2419 Triple 65 MHz CRT Driver .................. Section 2
LM2427 Triple 80 MHz CRT Driver .................. Section 2
LM2524D Regulating Pulse Width Modulator ......... Section 3
LM2574 SIMPLE SWITCHER 0.5A Step-Down Voltage
Regulator ..., Section 3
LM2574HV SIMPLE SWITCHER 0.5A Step-Down
VoltageRegulator.............coooviiiiinan. Section 3
LM2575 SIMPLE SWITCHER 1A Step-Down Voltage .
Regulator ...........ccviiiiiiiiiiiinn... Section 3
LM2575HV SIMPLE SWITCHER 1A Step-Down
VoltageRegulator................ccoviiinnne, Section 3
LM2576 SIMPLE SWITCHER 3A Step-Down Voltage
Regulator...........cooiiiiiiiiiiiiiii Section 3
LM2576HV SIMPLE SWITCHER 3A Step-Down
VoltageRegulator.................ooiiiiiiiit, Section 3
LM2577 SIMPLE SWITCHER Step-Up Voltage
Regulator ...t Section 3
LM2577 SIMPLE SWITCHER Step-Up Voltage
Regulator............coviiiiiiiiiiiiiiinin.. Section 3
LM2578A Switching Regulator ............. e Section 3
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Additional Available Linear Devices continueq

LM2587 SIMPLE SWITCHER 5A Flyback Regulator . . .Section 3
LM2876 High-Performance 40W Audio Power Amplifier

W MUTE ..o e Section 1
LM2877 Dual 4 Watt Power Audio Amplifier........... Section 1
LM2877 Dual 4W Audio Power Amplifier ............. Section 1
LM2878 Dual 5 Watt Power Audio Amplifier........... Section 1
LM2878 Dual 5W Audio Power Amplifier ............. Section 1
LM2879 Dual 8 Watt Audio Amplifier................. Section 1
LM2879 Dual 8W Audio Power Amplifier ............. Section 1
LM2889 TV Video Modulator ....................... Section 2
LM2893 Carrier-Current Transceiver................. Section 4
LM2896 Dual Audio Power Amplifier ................. Section 1
LM2896 Dual Power Audio Amplifier ................. Section 1
LM2900 Quad Amplifier ...ttt Section 1
LM2901 Low Power Low Offset Voltage Quad

Comparator .........ccoviiiiiiiiiiiia e Section 3
LM2902 Low Power Quad Operational Amplifier. ... ... Section 1
LM2903 Low Power Low Offset Voltage Dual

Comparator ...ttt Section 3
LM2904 Low Power Dual Operational Amplifier ....... Section 1
LM2907 Frequency to Voltage Converter............. Section 3
LM2917 Frequency to Voltage Converter............. Section 3
LM2924 Low Power Operational Amplifier/Voltage

Comparator .......ovniiitir e Section 1
LM2925 Low Dropout Regulator with Delayed Reset . . . Section 3
LM2925 Low Dropout Regulator with Delayed Reset . . . Section 2
LM2926 Low Dropout Regulator with Delayed Reset . . . Section 2
LM2926 Low Dropout Regulator with Delayed Reset . . . Section 3
LM2927 Low Dropout Regulator with Delayed Reset . . .Section 3
LM2927 Low Dropout Regulator with Delayed Reset . . . Section 2
LM2930 3-Terminal Positive Regulator ............... Section 2
LM2931 Series Low Dropout Regulators ............. Section 2
LM2931 Series Low Dropout Regulators ............. Section 3
LM2935 Low Dropout Dual Regulator ................ Section 3
LM2935 Low Dropout Dual Regulator . ............... Section 2
LM2936 Ultra-Low Quiescent Current 5V Regulator. . . .Section 2
LM2936 Ultra-Low Quiescent Current 5V Regulator. . . .Section 3
LM2937 500 mA Low Dropout Regulator ............. Section 3
LM2937 500 mA Low Dropout Regulator ............. Section 2
LM29840/1L.M2940C 1A Low Dropout Regulators . ... ... Section 2
LM2940/LM2940C 1A Low Dropout Regulators . . . . . .. Section 3
LM2941/LM2941C 1A Low Dropout Adjustable -

Regulators .........coooviiiiiiiiiiiiii, Section 2
LM2984 Microprocessor Power Supply System ....... Section 2
LM2984 Microprocessor Power Supply System ....... Section 3
LM2990 Negative Low Dropout Regulator ............ Section 2
LM2991 Negative Low Dropout Adjustable Regulator . .Section 2
LM3001 Primary-Side PWM Driver................... Section 3
LM3045 TransistorArray . ..........covvvieen... Section 1
LM3045 TransistorArray . ..........covvvieeeinn Section 5
LM3046 Transistor Array ........ovveveeveennnnnnnn. Section 5
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Additional Available Linear Devices contineq

LM3046 Transistor Array ... ...oovvenneiineeennnen. Section 1
LM3080 Operational Transconductance Amplifier .. ... Section 1
LLM3086 Transistor Array .. ........ccovviieeeennnnnn. Section 1
LM3086 Transistor Array ... ..ooveeveninnenereneen.. Section 5
LM3101 Secondary-Side PWM Controller ............ Section 3
LM3146 High Voltage TransistorArray ............... Section 5
LM3301 Quad Amplifier ................o il Section 1
LM3302 Low Power Low Offset Voltage Quad

Comparator ...........ccoiviiiiinnn, PR Section 3
LM3303 Quad Operational Amplifier ................. Section 1
LM3403 Quad Operational Amplifier ................. Section 1
LM3411 Precision Secondary Regulator/Driver ....... Section 3
LM3420-4.2, -8.4, -12.6 Lithium-lon Battery Charge

Controller . ... Section 2
LM3524D Regulating Pulse Width Modulator ......... Section 3
LM3578A Switching Regulator . ..................... Section 3
LM3875 High Performance 40 Watt Audio Power -

Amplifier ... oo Section 1
LM3875 High Performance 56W Audio Power

Amplifier . ... ... Section 1
LM3876 High Performance 56W Audio Power Ampilifier

withMute ......... ... Section 1
LM3886 High-Performance 68W Audio Power Amplifier

withMute ........ ... Section 1
LM3900 Quad Amplifier ... ... Section 1
LM3905 Precision Timer ...........c..ooiieevevn... Section 4
LM3909 LED Flasher/Oscillator. .................... Section 4 -
LM3914 Dot/Bar Display Driver . .................... Section 4
LM3915 Dot/Bar Display Driver ..................... Section 4
LM3916 Dot/Bar Display Driver ..................... Section 4
LM3940 1A Low Dropout Regulator for 5V to 3.3V

(070 4177=T £ o] o Section 2
LM4250 Programmable Operational Amplifier......... Section 1
LM4700 Overture™ 30W Audio Power Amplifier with

Mute and StandbyModes ..............c il Section 1
LM4860 1W Audio Power Amplifier with Shutdown

Mode. ... Section 1
LM4861 1L,W Audio Power Amplifier with Shutdown

Mode. ... ....Section 1
LM4862 350 mW Audio Power Amplifier with Shutdown

Mode. ... Section 1
LM4880 Dual 200 mW Audio Power Amplifier with

ShutdownMode ...l Section 1
LM6104 Quad Gray Scale Current Feedback

Amplifier ... Section 4
LM6104 Quad Gray Scale Current Feedback

Amplifier.............. T Section 1
LM6104 Quad Gray Scale Current Feedback

Amplifier......ooeii Section 2
LM6118 Fast Settling Dual Operational Amplifier ... ... Section 1
LM6121 High SpeedBuffer......................... Section 2
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Additional Available Linear Devices continues

LM6121 High SpeedBuffer......................... Section 2
LM6125 High Speed Buffer................... e Section 2
LM6125 High SpeedBuffer......................... Section 2
LM6132 Dual High Speed/Low Power 7 MHz

Rail-to-Rail I/0 Operational Amplifier . ............. Section 1

LM6134 Quad High Speed/Low Power 7 MHz

Rail-to-Rail 170 Operational Amplifier ............. Section 1
LM6142 Dual High Speed/Low Power 17 MHz

Rail-to-Rail Input-Output Operational Amplifier . ... .. Section 1
LM6142 Dual High Speed/Low Power 17 MHz

Rail-to-Rail Input-Output Operational Amplifier . . . ... Section 1
LM6144 Quad High Speed/Low Power 17 MHz

Rail-to-Rail Input-Output Operational Amplifier ... ... Section 1
LM6144 Quad High Speed/Low Power 17 MHz

Rail-to-Rail Input-Output Operational Amplifier .. .. .. Section 1
LM6152 Dual High Speed/Low Power 45 MHz

Rail-to-Rail Input-Output Operational Amplifier ....... Section 1.
LM6152 Dual High Speed/Low Power 45 MHz

Rail-to-Rail 170 Operational Amplifier .............. Section 2
LM6154 Quad High Speed/Low Power 45 MHz -

Rail-to-Rail 170 Operational Amplifier .............. Section 2
LM6154 Quad High Speed/Low Power 45 MHz ,

Rail-to-Rail Input-Output Operational Amplifier ..... .. Section 1
LM6161 High Speed Operational Amplifier ........... Section 1
LM6161 High Speed Operational Amplifier ........... Section 2
LM6162 High Speed Operational Amplifier ........... Section 2
LM6162 High Speed Operational Amplifier ........... Section 1
LM6164 High Speed Operational Amplifier ........... Section 1
LM6164 High Speed Operational Amplifier ........... Section 2
LM6165 High Speed Operational Amplifier ... .. e Section 2
LM6165 High Speed Operational Amplifier ........... Section 1
LM6171 Voltage Feedback Low Distortion Low Power

Operational Amplifier ............cooviviiiietn Section1 -
LM6171 Voltage Feedback Low Distortion Low Power -

Operational Amplifier ..................covene. Section 2
LM6181 100 mA, 100 MHz Current Feedback

Amplifier ... Section 2
LM6181 100 mA, 100 MHz Current Feedback

Amplifier . ..o e i e Section 1
LM6182 Dual 100 mA Output, 100 MHz Dual Current

- Feedback Amplifier .............. ... ... oLl Section 1
LM6182 Dual 100 mA Output, 100 MHz Dual Current

Feedback Amplifier ...................ooo il .Section 2
LM6218 Fast Settling Dual Operational Amplifier . ..... Section 1"
LM6221 High SpeedBuffer......................... Section 2
LM6221 High SpeedBuffer......................... Section 2
LM6225 High SpeedBuffer......................... Section 2
LM6225 High SpeedBuffer......................... Section 2
LM6261 High Speed Operational Amplifier ........... Section 1
LM6261 High Speed Operational Amplifier ........... Section 2
LM6262 High Speed Operational Amplifier ........... Section 2
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Additional Available Linear Devices coninueq)

LM6262 High Speed Operational Amplifier ........... Section 1
LM6264 High Speed Operational Amplifier ........... Section 1
LM6264 High Speed Operational Amplifier ........... Section 2
LM6265 High Speed Operational Amplifier ........... Section 2
LM6265 High Speed Operational Amplifier ........... Section 1
LM6313 High Speed, High Power Operational

Amplifier ... e Section 1
LM6321 High Speed Buffer......................... Section 2
LM6321 High Speed Buffer......................... Section 2
LM6325 High SpeedBuffer.....................o00 Section 2
LM6325 High Speed Buffer......................... Section 2
LM6361 High Speed Operational Amplifier ........... Section 1
LM6361 High Speed Operational Amplifier ........... Section 2
LM6362 High Speed Operational Amplifier ........... Section 2
LM6362 High Speed Operational Amplifier ........... Section 1
LM6364 High Speed Operational Amplifier ........... Section 1
LM6364 High Speed Operational Amplifier ........... Section 2
LM6365 High Speed Operational Amplifier ........... Section 2
LM6365 High Speed Operational Amplifier ........... Section 1
LM6511 180 ns 3V Comparator ..................... Section 3
LM7121 Tiny Very High Speed Low Power Voitage

Feedback Amplifier ............ ... . il Section 1
LM7131 Tiny High Speed Single Supply Operational

Amplifier ... e Section 1
LM7131 Tiny High Speed Single Supply Operational

Amplifier . ... ... Section 2
LM7171 Very High Speed High Output Current Voltage

Feedback Amplifier .................... ... ... Section 2
LM7171 Very High Speed High Output Current Voltage

Feedback Amplifier ........... ...t Section 1
LM7800C Series 3-Terminal Positive Regulator ....... Section 1
LM8305 STN LCD Display Bias Voltage Source ........ Section 2
LM8305 STN LCD Display Bias Voltage Source . ...... Section 4
LM9044 Lambda Sensor Interface Amplifier .......... Section 3
LM9061 Power MOSFET Driver with Lossless

Protection......... ...t Section 3
LM13600 Dual Operational Transconductance

Amplifier with Linearizing Diodes and Buffers ....... Section 1
LM13700 Dual Operational Transconductance

Amplifier with Linearizing Diodes and Buffers ....... Section 1
LM18293 Four Channel Push-Pull Driver ............. Section 4
LM77000 Power Operational Amplifier ............... Section 1
LMC555CMOSTimer .....covvvvviiiiiiiinnnnnn, Section 4
LMC567 Low Power Tone Decoder.................. Section 4
LMC568 Low Power Phase-Locked Loop............. Section 4
LMC660 CMOS Quad Operational Amplifier .......... Section 1
LMC662 CMOS Dual Operational Amplifier ........... Section 1
LMCB835 Digital Controlled Graphic Equalizer ......... Section 1
LMC1982 Digitally-Controlled Stereo Tone and Volume

Circuit with Two Selectable Stereo Inputs .......... Section 1
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Additional Available Linear Dewces (Continued)

LMC1983 Digitally-Controlied Stereo Tone and Volume

Circuit with Three Selectable Stereo Inputs . ........ Section 1
LMC1992 Digitally-Controlled Stereo Tone and Volume

Circuit with Four-Channel Input-Selector ........... Section 1
LMC6001 Ultra Ultra-Low Input Current Amplifier . . . ... Section 1 -
LMC6008 8 ChannelBuffer......................... Section 4
LMC6008 8 Channel Buffer......................... Section 2
LMC6022 Low Power CMOS Dual Operational

Amplifier ...t e Section 1
LMC6024 Low Power CMOS Quad Operatlonal

Amplifier ... Section 1
LMC6032 CMOS Dual Operational Amplifier .......... Section 1
LMC6034 CMOS Quad Operational Amplifier ......... Section 1
LMC6041 CMOS Single Micropower Operational :

Amplifier ... e Section 1
LMC6042 CMOS Dual Micropower Operational

Amplifier ..o Section 1
LMC6044 CMOS Quad Micropower Operational

Amplifier . ... e Section 1
LMC6061 Precision CMOS Single Micropower

Operational Amplifier .............oooiviiiat, Section 1
LMC6062 Precision CMOS Dual Micropower

Operational Amplifier . .................coviien.. Section 1
LMC6064 Precision CMOS Quad Micropower

Operational Amplifier ................coovvee.... Section 1
LMC6081 Precision CMOS Single Operational

Amplifier ..o Section 1
LMC6082 Precision CMOS Dual Operational . ‘

Amplifier ... ..o o Section 1
LMC6084 Precision CMOS Quad Operational

Amplifier ... o Section 1
LMC6462 Dual Micropower, Rail-to-Rail Input and

Output CMOS Operational Amplifier ............... Section 1
LMC6464 Quad Micropower, Rail-to-Rail Input and

Output CMOS Operational Amplifier ............... Section 1
LMC6482 CMOS Dual Rail-to-Rail Input and Output

Operational Amplifier ................ooviiiinn.t Section 1
LMC6484 CMOS Quad Rail-to-Rail Input and Output

Operational Amplifier .................c.o ittt Section 1
LMC6492 Dual CMOS Rail-to-Rail Input and Output

Operational Amplifier ............................ Section 1
LMC6494 Quad CMOS Rail-to-Rail Input and Output

Operational Amplifier ............................ Section 1
LMC6572 Dual Low Voltage (3V) Operational

Amplifier ... Section 1
LMC6574 Quad Low Voltage (2.7V) Operational

Amplifier ... Section 1

LMC6582 Dual Low Voltage, Rail-to-Rail Input and

Output CMOS Operational Amplifier ............... Section 1

LMC6584 Quad Low Voltage, Rail-to-Rail Input and
Output CMOS Operational Amplifier ............... Section 1
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Additional Available Linear Devices continueq

LMC6681 Single Low Voltage, Rail-to-Rail Input and

Output CMOS Amplifier with Powerdown ............ Section 1
LMC6682 Dual Low Voltage, Rail-to-Rail Input and

Output CMOS Amplifier with Powerdown ........... Section 1
LMC6684 Quad Low Voltage, Rail-to-Rail Input and

Output CMOS Amplifier with Powerdown ............ Section 1
LMC6762 Dual Micropower, Rail-to-Rail Input and

Output CMOS Comparator ............ccovvvven... Section 3
LMC6764 Quad Micropower, Rail-to-Rail Input and

Output CMOS Comparator ...........ccovveennn... Section 3
LMC6772 Dual Micropower Rail-to-Rail Input and Open

Drain Output CMOS Comparator .................. Section 3
LMC6774 Quad Micropower Rail-to-Rail Input and

Open Drain Output CMOS Comparator............. Section 3
LMC7101 Tiny Low Power Operational Amplifier with

Rail-to-Rail Inputand Output ..................... Section 1
LMC7111 Tiny CMOS Operational Amplifier with

Rail-to-Rail Inputand Output ..................... Section 1
LMC7211 Tiny CMOS Comparator with Rail-to-Rail

INPUL .. e, Section 3
LMC7221 Tiny CMOS Comparator with Rail-to-Rail

Inputand Open DrainOutput ..................... Section 3
LMC7660 Switched Capacitor Voltage Converter-. ... . .. Section 3
LMD18200 3A,55VH-Bridge ....................... Section 4
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NNational Semiconductor

Data Acquisition Systems
Definition of Terms

Throughput Time: The time it takes from addressing the
analog input channels till valid data is read on the output. In
the case of systems such as the LM12454/8 family, this
includes reading the sequencer instruction, selecting the
proper multiplexer input channels and waiting for them to
settle, the conversion time of the A/D, storing the results in
the FIFO, sending a data request, and one clock cycle for
the read to occur.

Throughput Rate: The inverse of the Throughput Time.

Watchdog Mode: This mode of operation is used to moni-
tor an analog input's amplitude to two preset (and program-
mable) limits. An interrupt signal can be generated if the
input signal is above or below either of the two limits. As the
preset limits are fed into the successive approximation
A/D’s internal D/A, and then compared to the input signal,
the watchdog mode can provide a quick and accurate as-
sessment of a possible alarm condition.
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Data Acquisition Systems Selection Gui

de

Part 1/0 Mode/Res’ | Accuracy | Conversion S/H # MUX | On-Board | Supply | Temp Power o, P N
No. Type (Bits) (Max) Time (Max) Inputs | Reference | Voltage | Range | (mW Max) | ~ s
ADCO0851B Serial 8 +1,LSB 18 ps N 2 N +5V I,M 50 mW N,V
W 2 us
ADC0851C Serial 8 +1LSB 18 us N 2 N +5V LM 50 mW N,V
w
ADCO0858B Serial 8 +1,LSB 18 us N 8 N +5V LM 50 mW N,V
W
ADC0858C Serial 8 +1LSB 18 us N 8 N +5V I, M 50 mW N,V
w
LM12454 Parallel/ | 12 + Sign +1LSB 8.8 us Y 4 Y +5V | 30 mW \Y On-Board
Byte-Wide | 8 + Sign 4.2 us Timer, FIFO,
w Sequencer
LM12458 Parallel/ | 12 + Sign +1LSB 8.8 us Y 8 Y +5V M 30 mW V, VF, EL On-Board
Byte-Wide | 8 + Sign 4.2 us | Timer, FIFO,
w Sequencer
LM12H454 | Parallel/ | 12 + Sign +1LSB 5.5 us Y 4 Y +5V | 34 mW \" On-Board
Byte-Wide | 8 + Sign 2.6 ps Timer, FIFO,
w Sequencer
LM12H458 | Parallel/ | 12 + Sign +1LSB 5.5 us Y 8 Y +5V LM 34 mW V, VF, EL On-Board
Byte-Wide | 8 + Sign 2.6 us Timer, FIFO,
w Sequencer
LM12L458 | Parallel/ 12 + Sign +1LSB 7.3 ps Y 8 Y +5V M 15 mW V, VF, EL | 3V Operation
Byte-Wide | 8 + Sign 3.5 us
W
LM12L454 | Parallel/ 12 + Sign +1LSB 7.3 us Y 4 Y +5V M 15 mwW V, VF,EL | 3V Operation
Byte-Wide | 8 + Sign 3.5us :
w
LM12434 Serial 12 + Sign +1LSB 5.5 us Y 4 N +5V I 45 mW V,M On-Board
8 + Sign 2.6 us Timer, FIFO,
w Sequencer
LM12438 Serial 12 + Sign +1LSB 5.5 ps Y 8 N +5V | 45 mW V,M On-Board
8 + Sign 2.6 us Timer, FIFO,
W Sequencer
LM12L438 Serial 12 + Sign +1LSB 7.3 us Y 8 N +5V | 20 mW V,M 3V Operation
8 + Sign 35pus
W
Resolution: W  Watchdog Comparison Mode Package Codes: N Plastic DIP Temperatures: C 0°Cto +70°C
(See datasheets for details) M Small Outline | —25°Cto +85°C
\ PLCC or —40°C to +85°C
VF PQFP M —55°Cto +125°C
EL CLCC

8pIny uond’es
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&National Semiconductor

ADCO0851 and ADC0858 8-Bit Analog Data
Acquisition and Monitoring Systems

General Description

The ADC0851 and ADC0858 are 2 and 8 input analog data
acquisition systems. They can function as conventional mul-
tiple input A/D converters, automatic scanning A/D convert-
ers or programmable analog “watchdog” systems. In
“watchdog” mode they monitor analog inputs and deter-
mine whether these inputs are inside or outside user pro-
grammed window limits. This monitoring process takes
place independent of the host processor. When any input
falls outside of its programmed window limits, an interrupt is
automatically generated which flags the processor; the chip
can then be interrogated as to exactly which channels
crossed which limits.

The advantage of this approach is that its frees the proces-
sor from having to frequently monitor analog variables. It
can consequently save having to insert many A/D subrou-
tine calls throughout real time application code. In control
systems where many variables are continually being moni-
tored this can significantly free up the processor, especially
if the variables are DC or slow varying signals.

The Auto A/D conversion feature allows the device to scan
through selected input channels, performing an A/D conver-
sion on each channel without the need to select a new
channel after each conversion.

Key Specifications
® Resolution

H Total error

m Low power

m Conversion time

m Limit comparison time

Features

8 Bits

+1, LSBor £ 1LSB
50 mwW

18 us/Channel

2 ps/Limit

m Watchdog operation signals processor when any
channel is outside user programmed window limits

| Frees microprocessor from continually monitoring
analog signals and simplifies applications software

® 2 (ADCO0851) or 8 (ADC0858) anal

og input channels

m Single ended or differential input pairs

@ COM input for DC offsetting of inp!

@ 4 (ADC0851) and 16 (ADC0858)
limits

# NSC MICROWIRE™ interface

@ Power fail detection

B Auto A/D conversion feature

& Single 5V supply

ut voltage
, 8-bit programmable

B Window limits are user programmable via serial inter-

face
Applications
B Instrumentation monitoring and process control
m Digitizing automotive sensor signals
@ Embedded diagnostics
Simplified Block Diagram
RAM
HIGH LIMIT LOW LIMIT
D7 D0
CONTROL
Vin(0)—) < 1 | | Jo
Vin(1) 3 2
Vin(2)—>] . Hal 4] (ADC0BS8 ONLY)
(ADC0858) | v, :
ONLY W)= 7 6
Vn(4)—>]  MuX 9 8
Vin(5)—> 1 10
Vin(®) 13 12
' <+,
Vin(7)—> cc
n(7) 11 14 <« oo
COM
Vegr h 4 (ADCOBS1 ONLY)
—— compL
" SAR DATA CONTROL LOGIC f—————p COMPH
AGND 8 SHIFT REGISTERS
= »|  CONTROL REGISTERS
oK »|  TMING GENERATOR > DO
ol »| POWER ON RESET | ————p EoC
b NT
05¢ ————p] o0sc > T

FIGURE 1
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ADC0851 and ADC0858

Connection Diagrams

ADCO0851
2-Channel MUX
Dual-In-Line Package

ADC0858

8-Channel MUX .
Dual-In-Line Package

-/ -/ 1
Vee {1 16 |—ponp Voot 20|~cHo
0sc—2 15 |—COMPH osc—{2 19 }—CH1
s —3 14 |~ COMPL S—3 18 |—CH2
CLK — 4 13}~cHo CLK—] 4 17 }—~CH3
D=5 12}~cHi D=5 - 16 |—cH4
po—6 11}—CoM p0—6 15}—CH5
iNT—7 10 f—AGND iNT—{7  14]—CHs
EOCJ 8 9 b=Vper £0c—{8 A3}—CH7
DGND—] 9 12 f~com
TL/H/11021-1
Top View Veer =10 11}=AGND
. TL/H/1021-2
Top View
ADC0851 PLCC Package ADC0858 pLCC Package
a & o e =
w3 83 3 18 & £ 353
IO o > o ©
—CH2
= COMPL
—CH3
= NC
= CH 4
= CHO
= CH5
CH1
= CH 6
[~ NC 9 10 1 12 13
9 10 12 13 T 1T 111
L S 82 3
g § >E ‘?—2 § 8 >%2 © o
TL/H/11021-4
TL/H/11021-3 Top View
Top View
Ordering Information
Industrial : Military .

(—40°C < Tp < +85°C) Package (—55°C < Tp < +125°C) Package
ADCO0851BIN, : N16E, 16-Pin ADC0851CMJ/883 J16A, 16-Pin
ADCO0851CIN Plastic DIP ) . Ceramic DIP
ADCO0858BIN, N20A, 20-Pin ADC0858CM.J/883 J20A, 20-Pin
ADCO0858CIN Plastic DIP Ceramic DIP
ADCO0851BIV, V20A, 20-Lead
ADC0851CIV PLCC
ADC0858BIV, V20A, 20-Lead
ADC0858CIV PLCC
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Absolute Maximum Ratings (Notes1&2)
If Military/Aerospace specified devices are required,

please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.
Supply Voltage, Vcc 6.5V
Voltage at Logic and Analog .
Inputs (Note 3) —0.3Vto Vg + 0.3V
Input Current per Pin +5mA
Input Current per Package +20 mA
Storage Temperature —65°Cto +150°C
Package Dissipation 500 mW
atTp = +25°C (Board Mount) 800 mW
Lead Temperature (Soldering, 10 Sec.)
Dual-In-Line (Plastic) +260°C
Dual-In-Line (Ceramic) +300°C
ESD Susceptibility (Note 4) 7 2000V

DC Electrical Characteristics

Operating Ratings (Notes 1 &2)

Supply Voltage, Voo : 4.5V to 5.5V
Temperature Range TMIN < Ta < Tmax
ADC0858CMJ/883 —55°C < Ta < +125°C
ADC0851CMJ/883 —55°C < Tp < +125°C
ADCO0858BIN, ADC0858CIN —40°C < Tp < +85°C
ADCO0851BIN, ADC0851CIN —40°C < Tp £ +85°C
ADCO0858BIV, ADC0858CIV —40°C < Tp < +85°C
ADC0851BIV, ADC0851CIV —40°C < Tp < +85°C

The following specifications apply for Voo = +5 Vpg, VRer = +4.5 Vpc, AGND = DGND = 0V and fogc = 1 MHz (Rgxt =
3.16 k2, Cext = 170 pF) unless otherwise specified. Boldface limits apply for Tp = Ty = Tmn to Tmax; all other limits apply

atTp =Ty = +25°C.

- Typical Limit Units
P
arameter Conditions (Note 5) (Note 6) (Limits)
CONVERTER AND MULTIPLEXER CHARACTERISTICS
Total Unadjusted Error (Note 7)
ADCO0851/8/BIN, ADC0851/8/BIV +Y% LSB (Max)
ADC0851/8/CIN, ADC0851/8/CMJ, +1 LSB (Max)
ADC0851/8/CIV +1 LSB (Max)
Comparator Offset
ADCO0851/8/BIN, ADC0858BIV +2.5 +10 mV (Max)
ADC0851/8/CIN, ADC0851/8/CMJ, +2.5 +20 mV (Max)
ADCO0858CIV +2.5 +20 mV (Max)
VRer Input Resistance 3.5 kQ (Min)
10 kQ (Max)
Common Mode Input Voltage All MUX Inputs GND — 0.05 V (Min)
(Note 8) and COM Input Vec + 0.05 V (Max)
DC Common Mode Error AVgm = —0.05V to +5.05V +1/16 +1/4 LSB (Max)
Power Supply Sensitivity . VRer = 4.75V '
Voo =5V + 5% +1/16 +1/4 LSB (Max)
VRer = 4.5V + 4
Veg = 5V + 10% +1/16 +1/2
loFr, On Channel = 5V _ _
Off Channel Off Channel = OV 0.01 8 KA (Max)
Leakage Current On Channel = 0V
(Note 9) Off Channel = 5V +0.01 +3 KA (Max)
lons On Channel = 5V
On Channel _ Off Channel = 0V +o01 +3 KA (Max)
Leakage Current On Channel = OV )
(Note 9) Off Channel = 5V -0 -3 pA Max)

858020V Pue 15800QV




ADC0851 and ADC0858

DC Electrical Characteristics (continued)
The following specifications apply for Voc = +5 Vpg, VRer = +4.5 VDC: AGND = DGND = oV and fosc = 1 MHz (Regxt =
3.16 k), Cext = 170 pF) unless otherwise specified. Boldface limits apply for Ty = Ty = Tyn to Tyax; all other limits apply

atTp = Ty = +25°C.

" Typical Limit Units
Parameter Conditions (Note 5) (Note 6) (Limits)
DIGITAL CHARACTERISTICS ‘
Logic “1” Input Vce = 6.5V .
Voltage, Vi - 2.2 V (Min)
Logic “0” Input Vce = 4.5V
Voltage, V). 0.8 V(Max)
Logic “1” Input ViN = Vee , )
Current, iy _ 0.005 3 pA (Max)
Logic “0” Input ViN = 0V _ _
Current, Iy, 0.005 3 rA (Max)
Logic “1” Output Vce = 4.5V
Voltage, Vox lout = —360 pA 24 V (Min)
(Except INT) louT = —10 pA 4.2 V (Min)
- Logic “0” Output lour = 1.6 MA
Voltage, VoL Voo = 45V 0.4 V (Max)
TRI-STATE® Output CS = Logic “1” (V)
Current (DO) Vout = 0.4V -0.1 -3 pA (Max)
Vout = 5V 0.1 3 A (Max)
ISOURCE Vour Shortto GND _ _ .
(Exoont INT) 14 6.5 mA (Min)
ISINK Vout Short to Ve 16 8 mA (Min)
Supply Current, Igc fork = 1 MHz 7 10 mA (Max)
ADCO0851 or ADC0858 fok = 2 MHz 7.2 mA
(Note 10)

AC Electrical Characteristics
The following specifications apply for Vog = +5 Vpg, VRer = +4.5 Vpg, AGND = DGND = 0V, fork = 1 MHz, t, = t; =
5 ns unless otherwise specified. Boldface limits apply for Tp = Ty = Tmn to Tmax; all other limits apply at T4 = Ty = 25°C.

Typical Limit Units
Symbol Parameter Conditions (Note 5) (Note 6) (Limits)
foLk Data Clock Frequency 1 2 MHz (Max)
Clock Duty Cycle 40 % (Min)
(Note 11) 60 - % (Max)
tsET.UP CS Falling Edge or . i
Data Input Valid to 30 - 70 ns (Min)
- CLK Rising Edge
tHoLD Data Input Valid after L
CLK Rising Edge 5 30 ns (Min)
tpD1, tPDO CLK Rising Edge to Cp = 100 pF ' )
Output Data Valid 8 200 ns (Max)
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AC Electrical Characteristics (continued)
The following specifications apply for Vcg = +5 Vpg, VRer = +4.5 Vpc, AGND = DGND = 0V, foi g = 1 MHz, t, = t; =
5 ns unless otherwise specified. Boldface limits apply for Ta = Ty = Tmin to Tmax; all other limits apply at Tpo = Ty = 25°C.

. Typical Limit Units
Symbol Parameter Conditions (Note 5) (Note 6) (Limits)
t1H, toH Rising Edge of CS to C = 100 pF,R = 2k
Data Output Hi-Z (See TRI-STATE 90 200 ns (Max)
Test Circuits)
fosc Oscillator Clock Freq. Rext = 3.16 kQ2 1 1.4 MHz (Max)
(Analog Timing) Cext = 170 pF 0.6 MHz (Min)
teoc CS to End of OSC Clock
Conversion Delay Periods
1 Min
2 Max
tconv Conversion Time OSC Clock
Periods
17 (Min)
18 (Max)
tCs.INT CS to Interrupt Delay 60 120 ns (Max)
Cin Capacitance of
Logic Input 5 PF
Cour Capacitance of 5 oF
Logic Output

Note 1: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for which the device is
functional, but do not guarantee specific performance limits. For guaranteed specifications and test conditions, see the Electrical Characteristics. The guaranteed
specifications apply only for the test conditions listed. Some performance characteristics may degrade when the device is not operated under the listed test
conditions.

Note 2: All voltages are measured with respect to ground (AGND = DGND = 0V).

Note 3: All of the analog and digital input pins are internally diode clamped to the supply pins. Should the applied voltage at any pin exceed the power supply
voltage, the additional absolute value of current at that pin (caused by the forward biasing of the internal diodes) should be limited to 5 mA or less.

Note 4: Human body model, 100 pF discharged through a 1.5 kQ resistor.

Note 5: Typical specifications are at +25°C and represent the most likely parametric norm.

Note 6: Tested limits are guaranteed to National's AOQL (Average Outgoing Quality Level).

Note 7: Total unadjusted error includes comparator offset, ADC linearity and multiplexer error, and, is expressed in LSBs.

Note 8: Two on-chip diodes are tied to each analog input. The diodes will forward conduct for analog input voltages one diode drop below ground or ane diode drop
above V¢c. Care should be exercised when operating the device at low supply voltages (e.g., Vcc = 4.5V) because high analog inputs (5V) can cause the input
diodes to conduct, especially at elevated temperatures. This will cause errors for analog inputs near full scale. The specification allows 50 mV forward bias of either
clamp diode. Thus as long as V) or VRer does not exceed the supply voltage by more than 50 mV, the output code will be correct. To achieve an absolute 0 Vpc
to 5 Vpg input voltage range will therefore require a minimum supply voltage of 4.950 Vpc.

Note 9: Leakage current is measured with the oscillator clock disabled.

Note 10: Measured supply current does not include the DAC ladder current.

Note 11: A 40% to 60% clock duty cycle range ensures proper operation at all clock frequencies.

1-9
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ADC0851 and ADC0858

Typical Performance Characteristics
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Test Circuits and Waveforms

tH

TL/H/11021-6

ton
VOC VOC
T R
& 2kR oata
o—=] o OUTPUT
l 100 pF I
TL/H/11021-7
Timing Diagrams
Data Input Timing
cs
[ tser-up
DATA -
IN (1)
—> thoLp

TL/H/11021-10

DATA
OUTPUT (DO)

al

DATA
OUTPUT (DO)

CLK

s

DATA
ouT (p0)

t1H, CL = 10 pF

—

Vo mmmee————_ %

ti4, CL = 10 pF

—]

TL/H/11021-8

Data Output Timing

N

e

TL/H/11021-9

-

- - -

tppo, tep1

- ----

TL/H/11021-11
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ADCO0851 and ADC0858

Timing Diagrams (Continued)
Watchdog Timing

0sc
CLK

33 0SC CLK PERIODS MINIMUM

8 0SC CLK PERIODS MINIMUM
{FOR ADC0851
FOR ADC0858

A/D Conversion Timing
0sC
CLK _/_\.“./_\.;;./_\_/—\_/_\__

teonv

I .

teoc

BEGIN CONVERSION — END CONVERSION

‘Timing Diagrams for ADC0851 and ADC0858

Read Power Flag after Power Up ADC0851/ADC0858

&

v

al

1 2 3 15 16 17 '
w770 F1FLfleesf LILILE 2

Do TRI=STATE :/ //I P=1 V A——

Vee _‘

TL/H/11021~12

TL/H/11021-13

TO CHANGE TO A NEW MODE OF
OPERATION, THIS TIME MUST BE
SHORTER THAN 8 0SC CLOCK
PERIODS FOR ADC0851 AND
SHORTER THAN 32 0SC CLOCK
PERIODS FOR ADCO858.
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Watchdog Operation ADC0851
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ADC0851 and ADC0858

ADCO0851 Programming Chart

Function Receive (DI) Transmit Comments
" Mode (bO)

Watchdog 1000 C11...C0 T3...T0,C11...CO,P,S3...S0 Send Data after INT
Write 1 Limit 1001 A3...A0,LO...L7 Write Limit to RAM
1 A/D Conversion 1010 13...10 DO...D7,13...10 Send Data after Conversion
Read 1 Limit 1011 A3...A0 Lo...L7 Send Limit from RAM
Test 1100 Do Not Use (See Text)
Write all Limits 1101 4 Bytes, LO First Write All Limits to RAM
Auto A/D Convert 1110 C11...C0 DO0...D7,13...10 Continuous Conversion
Read all Limits 1111 4 Bytes, LO First Send all Limits from RAM

ADCO0858 Programming Chart

Function : Receive (DI) Transmit Comments
Mode (bo)

Watchdog 1000 C11...C0 T3...70,C11...C0,P,815...S0 Send Data after INT
Write 1 Limit 1001 A3...A0,LO...L7 Wirite Limit to RAM
1 A/D Conversion 1010 13...10 D0...D7,13...10 Send Data after Conversion
Read 1 Limit 1011 A3...A0 Lo...L7 Send Limit from RAM
Test 1100 Do Not Use (See Text)
Write all ILimits 1101 16 Bytes, LO First Write all Limits to RAM
Auto A/D Convert 1110 Ct11...C0 D0...D7,13...10 Continuous Conversion
Read all Limits 1111 ' 16 Bytes, LO First Send all Limits from RAM

Serial Communication Bit Order

Bit Order
Information Type ADCO0851 ADCO0858
First | l Last First | I Last

Limit Data Lo e L7 LO L7
A/D Conversion Data DO . D7 Do D7
Limit Address A3 e AO A3 AO
Status S3 .. SO S15 S0
Channel Tag T3 e TO T3 TO
Channel Configuration C11 e Co C11 Cco
Channel Information 13 e 10 13 10
Mode M3 . MO M3 . MO
Power Fail P (One Bit) P (One Bit)




Pin Descriptions

Vee

0sC

CLK

EOC

Positive power supply pin. Bypass to analog
ground with a 0.1 pF ceramic capacitor in
parallel with a 10 uF tantalum capacitor.

Input/Output pin used to generate internal
timing for A/D conversion. This pin is con-
nected to an external resistor and capacitor
to set the oscillation frequency for analog
timing (see Figure 12).

This is the chip select input pin. It must be
held low while data is transferred to or from
the ADC0851/8 (see Timing Diagram).

The serial clock input pin is used to clock
serial data either into the data input pin (DI)
or out of the data output pin (DO). Input data
is loaded on the rising edge of CLK and the
output data is valid at the falling edge of
CLK.

Serial data digital input pin.
TRI-STATE data output pin.

This is the active low interrupt pin that indi-
cates that at least one analog input channel
voltage level has exceeded the pro-
grammed window limits. Since this pin has
an open drain output, an external pull up re-
sistor is required. This allows many devices
to be wire-ORed together using a single
pull-up resistor.

End of conversion output pin. The low state
indicates that an A/D conversion is in prog-
ress. The EOC pin goes high when the con-
version is completed.

AGND
DGND

VRer

COM

CHO-CH1
(ADC0851)
CHO-CH7
(ADC0858)

COMPL,
COMPH

Analog ground reference.

Digital ground reference for the logic inputs.
Both AGND and DGND should be at same

‘potential.

This is the analog reference pin. The volt-
age applied to this pin sets the full scale
A/D conversion range. Recommended volt-
ages applied to this pin range from 1V to
Vcc. Bypass to analog ground with a 0.1 pF
ceramic capacitor in parallel with a 10uF
tantalum capacitor.

The COM pin functions as an inverting dif-
ferential input common to all analog inputs
when each channel is configured as a sin-
gle-ended channel. If the input channels are
programmed as differential pairs then the
COM input has no effect.

CHO-CH7 are analog input channels which
can be configured as single ended inputs or
as differential pairs. The analog input volt-
age should stay within the power supply
range.

These output pins are available only on the
ADCO0851. During “Watchdog” operation, if
either of the inputs exceeds the window lim-
its, not only is an interrupt generated but
also the COMPL and COMPH pins go low to
indicate whether the upper or lower bounda-
ry was exceeded (See applications section
for more information.)
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ADC0851 and ADC0858

General Overview

The ADC0851/58 is a versatile microprocessor-compatible
data acquisition system with an on-board watchdog capabili-
ty. The device is capable of synchronous serial interface
with most microprocessors and includes a multiplexer, a
RAM and a successive approximation register. The
ADCO0851 and the ADC0858 have two and eight input chan-
nels respectively.

1.0 Modes of Operation

The device can be used in any one of the eight modes of
operation listed below. A mode is selected by taking CS low
and providing the IC with an input word whose first four bits
specify the desired mode (see the “Programming Charts”
for the mode selection codes):

1.1 WATCHDOG MODE

This mode of operation allows the device to operate as a
digitally-programmable window comparator. The analog in-
put voltage at each channel is compared against the upper
and lower boundary limits stored in an internal RAM. When
an input falls outside of its programmed window limits, an
interrupt is generated. The microprocessor can then pull CS
low which causes the device to produce a bit stream that
indicates which channel(s) crossed which limit(s).

The watchdog mode is selected by taking CS low and shift-
ing in the four bit word (100 0) followed by a twelve bit
word that configures the analog inputs to operate either as
single-ended or as differential pairs (CHO-CH1, CH2-CH3,
etc.). When a channel is operating single-ended, its input
voltage is compared to the upper and lower limits stored in
RAM for that input. When two inputs are configured as a
differential pair, the limits stored in the RAM for the channel
with the lower number will be compared against the differ-
ential input voltage. For example, the differential voltage
CHO-CH?1 will be compared with the lower and upper limits
for CHO. The limits are programmed using the “write one
limit to RAM” or “write all limits to RAM” mode.

Data Input (DI) Word—ADC0851 or ADC0858

SELECT WATCHDOG MODE

Llefe]e

cnlcuolcsIca'c7|cs|cs|u|cs|cz|c1Icol
|

RS

CHANNEL
TL/H/11021-23

1.2 WRITE ONE LIMIT TO RAM

This mode allows the user to update a single limit for one of
the input channels. This is accomplished by using a 16-bit
stream of input data (see “Programming Chart”). The first
four bits (1 0 0 1) select the mode, the next four bits select

the input channel and the limit (upper or lower) that will be
preset, and the last eight bits set the limit (or comparator
threshold).
The limit data representing the input voltage limit (or com-
parator threshold) is expressed as per the following equa-
tion:

Vum = VRer (V2 L7 + Y416 + ... + 1/256 LO)
where L7 is the MSB.

Data Input (DI) Word—ADC0851 or ADC0858

SELECT WRITE ONE
LIMIT MODE

‘——LIM" DATA
1
l.‘DILI ILZILS[L4IL5IL6IL7I

| S MEMORY ADDRESS (TABLE ITA FOR ADCO851,
TABLE I[B FOR ADC0858)

Erololl

asfaz|ar]a0

TL/H/11021-24

1.3 WRITE ALL LIMITS TO RAM
This mode is used to update each pair of lower and upper
limits for all channels. This is accomplished by a stream of
input data whose first four bits select the mode of operation
followed by four bytes of limit data for the ADC0851 and
sixteen bytes of limit data for the ADC0858.
The limit data representing the input voltage limit (or com-
parator threshold) is expressed as per the following equa-
tion:

Vim = VRer (Y2 L7 + Y4 L6 + ... + 1/256 LO)
where L7 is the MSB.

Data Input (DI) Word—ADC0851 or ADC0858

LIMIT 3 (CH1 = UL) === ADC0851
LIMIT 15 (CH7 = UL) === ADC0B58

Folo o] Jrofufeefus]ue]es|us]ur] - Jro]ui]ezfisfeefusesfir]
h I

]
t LINIT 0 (CHO = LL)- OR ADCO858
SELECT WRITE ALL LIMITS MODE

TL/H/11021-25

1.4 READ ONE LIMIT FROM RAM

When the ADC0851/8 is configured in this mode, the user
can read back an 8-bit limit word from the RAM memory
location pointed to by the limit address. An 8-bit input word
selects the mode (1 0 1 1) and the memory location to be
read.

Data Input (DI)—ADC0851 or ADC0858
I 1 |o | 1 I 1 IAslAzluleI

J
L veorr aooeess (TABLE TTA FOR ADCOSS1,
TABLE I8 FOR ADC0858)
SELECT READ ONE LIMIT MODE

TL/H/11021-26




1.0 Modes of Operation (continued)

1.5 READ ALL LIMITS FROM RAM

This mode of operation allows the device to serially output
8-bit limit data from each memory location in succession
starting with CHO-lower limit (see Section 2.4 under inter-
face considerations).

Data Input (DI) Word—ADC0851 or ADC0858
1 rt IKRE

L SELECT READ ALL LIMITS MODE

TL/H/11021-27

1.6 INITIATE ONE A/D CONVERSION

At any time, the user can initiate an A/D conversion on any
input channel. Note that the input channels may be config-
ured as single ended or differential inputs. The first four bits
of the input word select the mode of operation and the next
four bits assign the multiplexer configuration.

Data Input (DI) Word—ADC0851 or ADC0858

1|o|||o

13 I 12 | 1" | 10
N —_—

SELECT ONE A/D CONVERSION MODE
TL/H/11021-28

1.7 INITIATE AUTO A/D CONVERSION

When configured in this mode, an A/D conversion is done
on a channel or channel pair and after the output data is
transmitted, conversion begins on the next subsequent
channel or channel pair. In this mode the device continually
scans through the input channels making A/D conversions
unless the device’s mode of operation is changed. The first
four bits of the input word select the mode of operation and
the next twelve bits assign the multiplexer configuration.

Data Input (DI) Word—ADC0851 or ADC0858
SELECT AUTO A/D CONVERSION MODE
—

1 | 1 | 1—| [ cnlcwlcsL<:a|c7lcs|cst4|c3|c2|crIco
IS —

TL/H/11021-29

1.8 TEST MODE

This mode is used to test the ADC0851/8 at the factory and
is not intended for normal use. If this mode is accidentally
selected, the supply voltage must be disconnected and then
reconnected to reset the device.

2.0 Conversion Timing vs

Serial Interface Timing

Note that the ADC0851/8 uses two clock signals for proper
operation. Connecting an external resister (Rext) from the
OSC pin (pin 2) to Vo and an external capacitor (Cgyt) from

the OSC pin to ground causes the device's internal oscilla-
tor to generate the OSC clock signal for A/D conversion
and watchdog timing. With Regxt = 3.16 k2 and Cgyt =
170 pF, the OSC clock frequency is approximately 1 MHz.
Note that internally, ADC0851/8 divides the OSC clock fre-
quency by two. An A/D conversion is completed in eighteen
OSC clock periods maximum. It should be noted that the
OSC pin of the ADC0851/8 should not be driven by an ex-
ternal clock.

An external clock signal is applied to the CLK pin (pin 4) of
the ADC0851/8. The CLK signal is used to clock serial data
either into the data input pin (DI) or out of the data output
pin (DO).

Note that input data is loaded at the rising edge of CLK
while the output data is valid at the falling edge of CLK. All
digital timing such as data set-up and hold times and delays
are measured with respect to the CLK signal. The OSC
clock and CLK frequencies need not be the same.

3.0 Programming Information

The ADC0851 and ADC0858 communicate data serially
over the DI (data input) and DO (data output) lines. The data
format for the input and output words for various modes of
operation are shown in the “programming charts.”

There are nine types of data as shown in the “serial com-
munication bit order” table. The order in which data is com-
municated is MSB first in all but two cases: Limit data and
A/D conversion data. The various data types are described
below.

3.1 LIMIT DATA (LO, L1,...L7)

Limits on the ADC0851/8 are 8 bits in width and can either
represent an upper or lower boundary limit. Limit data can
either be written (in the “write one limit” or “write all limits”
mode) to or read (in the “‘read one limit” or “read all limits”
mode) from the limit RAM. Being able to read back the limit
data allows system testability, and it also allows indepen-
dent software routines to see what window limits were previ-
ously written to the chip. During watchdog operation, a pro-
grammed limit must be crossed in order to cause an inter-
rupt.

3.2 A/D CONVERSION DATA (D0, D1,...D7)

There are two A/D conversion modes (One A/D conversion
and Auto A/D conversion) that produce 8-bit conversion
data. During either type of A/D conversion, a single-ended
analog input or a differential analog input pair is digitized to
produce this conversion data.

3.3 LIMIT ADDRESS (A3, A2,...A0)

The limit address points to the location, within the limit
RAM, to which limit data is sent or from which it is received.
Limit address is used in the “‘write one limit to RAM”, “write
all limits to RAM"”, “read one limit from RAM” or ‘“read all
limits from RAM” mode. There are two addresses for each
analog input; the even addresses correspond to the lower
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ADC0851 and ADC0858

3.0 Programming Information
(Continued)

limits while the odd addresses correspond to the upper lim-
its. The ADC0851 and ADC0858 both use four bits (A3-A0)
to address the limit RAM but the ADC0851 only decodes
the two LSBs while ignoring the two MSBs. The ADC0858
decodes all four bits thus yielding sixteen limit addresses.

3.4 STATUS AND CHANNEL TAG DATA
(S3, S2,..., S0, ADC0851; S15, S14, ...,
(T3, T2,..., TO)

During watchdog mode, immediately after one analog input
is determined to be outside of its programmed window limit,
its channel number is stored in the channel tag register and
the remaining inputs are checked one more time and the
pass/fail status of each input is stored in the status register.
When the microprocessor receives the interrupt signal, it
can read the status and channel tag data by pulllng ﬁ low
and clocking out the data.

3.5 CHANNEL CONFIGURATION DATA
(C11,C10,...C0)

The channel configuration data assigns the configuration of
the multiplexer. The data is comprised of twelve bits with
each group of three bits addressing an analog input channel
pair. Each channel pair can be configured for single-ended
operation, differential operation, one single ended channel
and one disabled channel, or both channels disabled. The
channel configuration data is required when the device is in
the watchdog or Auto A/D conversion mode.

3.6 CHANNEL INFORMATION DATA

(13,12,...10)

This data is used by the ADC0851/8 only when the device is
configured in the “One A/D conversion” mode. The chan-
nel information data assigns the configuration of the multi-
plexer.

3.7 MODE ADDRESS (M3, M2, ... M0)

The input word (D) configures the ADC0851/8 for various
modes of operation. The first four bits of the input word
constitute the mode address which specifies the mode of
operation.

3.8 POWER FAIL BIT (P)

The ADC0851/8 is automatically configured to the watch-
dog mode upon power-up and an interrupt is immediately
generated after CS is pulled high. Pulling CS low produces a
17-bit data stream. The seventeenth bit of the output word
DO in the watchdog mode is the power fail bit, P. If the
output data is read after power-up then P will be at logical
“1”, Changing the mode of operation resets P to logical
“0”. Any subsequent power failure will cause the device to
configure in the watchdog mode upon power-up with P at
logical “1".

S0, ADC0858)

4.0 Initialization after Power-Up

The ADC0851/8 is automatically configured in the watch-
dog mode upon power-up. After reading the power fail bit
CSis pulled high. To exit the watchdog mode and to change
to a new mode of operation, CS should be high less than
eight oscillator clock periods for the ADC0851 and less than

thirty two oscillator clock periods for the ADC0858 respec-
tively (see the Timing Diagram, “Read Power Flag after
Power Up ADC0851/8"). When changing to a new mode of
operation, the device readies itself to read a new input word
clocked in at the data input (DI) pin. The input word config-
ures the new mode of operation.

Functional Description

The simplified block diagram (Figure 1, front page) shows
the various functional blocks. The ADC0851 and ADC0858
include 2- and 8-channel analog input multiplexers respec-
tively. Using the appropriate serial input word at the Data
Input (DI) pin, the analog channels can be configured for
either single-ended operation or differential mode operation.
The COM input pin provides additional flexibility since the
COM pin functions as an inverting differential input common
to all analog inputs when each channel is configured as a
single ended channel. Applying an external DC voltage at
the COM pin allows offsetting the single ended analog input
voltages from ground (pseudo-differential mode). Input
channels that are configured as differential pairs will be un-
affected by the voltage at COM pin.

The ADC0851/8 includes an 8-bit DAC, a comparator and
an 8-bit successive approximation register. An analog-to-
digital conversion can be initiated at any time on any one of
the input channels. The 8-bit digital word corresponding to
the analog input voltage is serially clocked out at the Data
Output (DO) pin. In addition to its use as a multiplexed A/D
converter, the ADC0851/8 may also be used as a window
comparator in the watchdog mode. An upper and lower
boundary limit corresponding to each analog input voltage
may be stored in an internal RAM. The RAM consists of
sixteen memory locations, each 8 bit wide; however, for the
ADCO0851 only four memory locations are used. Limit data
can either be written into or read back from the RAM. The
read/write capability allows independent software routines
to read back previously programmed window limits. Further-
more, currently programmed limits may also be read back to
ensure system testability. An address register holds the ad-
dresses of the RAM’s memory locations where data may
either be stored or retrieved from.

When the device is operated in the watchdog mode (as de-
scribed in the “general overview” section), the analog in-
puts are continually polled and compared against their re-
spective window limits. Once an input signal that has ex-
ceeded either boundary limit is detected, a ““1” is stored in
the MSB position in a 16-bit status register, indicating a limit
crossing. Note that the ADC0851 uses only four locations of
the status register because it has only four limits. In addi-
tion, the tag register is updated so that the register holds the
address which indicates the channel and the corresponding
upper or lower limit that was crossed. After the first limit
crossing is detected, the device cycles through the remain-
ing limits and compares them against their respective input
signals. If any additional limit crossing is or are detected
then a “1” is stored in the appropriate locations of the
status register. After the completion of this operation, the
interrupt pin (INT) goes low, providing a flag to a microproc-
essor. The microprocessor can then cause the serial status
data to be shifted out by bringing the CS line low. Together
with the status and tag bits, the microprocessor can deter-
mine which channel exceeded which limit. If desired the mi-
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Functional Description (continued)

croprocessor can then initiate an A/D conversion on any
channel(s). The ADC0851 includes two additional output
pins, COMPL and COMPH. During watchdog operation, if
either of the inputs exceeds its respective window bounds
then not only is an interrupt generated but a logic low at
COMPL or COMPH indicates whether the lower or upper
boundary was crossed.

A mode register within the ADC0851/8 allows the device to
be used in any one of the eight modes of operation as de-
scribed in the “general overview” section.

The features described make the ADC0851/8 ideal for use
in microprocessor-based automotive, instrumentation and
control applications. Such applications often require moni-
toring of various transducer signals and comparison against
pre-programmed window limits. With its watchdog opera-
tion, the ADC0851/8 frees up the microprocessor from hav-
ing to continually monitor the analog variables; the micro-
processor is interrupted only when the input signal crosses
the preset bounds. Furthermore, the window limits can easi-
ly be changed with simple software control.

Applications Information

l. Digital Interface Considerations

The ADC0851 and ADC0858 communicate data serially
over the DI (Data Input) and DO (Data Output) pins. The
data transfer is synchronous with the external clock (CLK)
signal and is clocked in or out of the device at the rising
edge of clock. Note that although the output data is clocked
out starting at the rising edge of CLK, the data is valid at the
falling edge of CLK.

All internal timing in the device is with respect to the oscilla-
tor clock. The oscillator frequency is set by connecting a
resistor from the OSC pin (pin 2 for ADC0851 or ADC0858)
to Vg and a capacitor from the OSC pin to ground. The
period of the oscillator clock will determine the A/D conver-
sion time and chip select (CS) high duration as will be dis-
cussed in the following sections.

1.0 Modes of Operation

To initiate the operation of the device in any one of the eight
modes, the chip select (CS) line must go low. After a CS low
is detected, serial input data at the DI pin is clocked in start-
ing at the first rising edge of the serial clock. The first four
bits of the input word are reserved for specifying the mode

5 .

of operation, with the first bit of the input word always being
alogic “1”. Table | shows the mode addresses for selecting
the different modes of operation.

_TABLE I. Modes of Operation

Mode Address Mode
M3 [ M2 | M1 Mo
1 0 0 0 Watchdog
1 0 0 1 Write One Limit
1 0 1 0 One A/D Conversion
1 0 1 1 Read One Limit
1 1 0 0 Test (for Factory Use Only)
1 1 0 1 Write All Limits
1 1 A 0 Auto A/D Conversion
1 1 1 1 Read All Limits

1.1 POWER FAILURE DETECTION/

INITIALIZATION AFTER POWER-UP

Upon power up, the device is automatically configured in the
watchdog mode. The status of the power flag bit, P, pro-
vides power failure indication to the microprocessor. The
timing diagram of Figure 2 shows the sequence of events.

First consider the case of initial power up. After power is
applied, CS should be brought high. Bringing CS high caus-
es the INT pin to go low, which signals the microprocessor
that a failure has occurred. The microprocessor can then
interrogate the device as to the type of failure by bringing
CS low. When CS goes low, it resets the INT pin to high and
the output data is read starting at the first rising edge of
clock (CLK) after CS has gone low. Since this is the first
read cycle after power up, the power flag bit, P, is set high
and appears at the rising edge of the seventeenth clock
cycle after CS low is detected (Figure 2). After the power
flag is read by the microprocessor, CS is taken high. Note
that the duration for which CS remains high (after the power
flag is read) must be less than eight oscillator clock periods
for ADC0851 and less than thirty-two oscillator clock peri-
ods for ADC0858. This is required to interrupt the device
from watchdog mode so that when CS goes low, the device
reads a valid data input (DI) word and configures to a new
mode.

During normal operation, the power flag bit is reset to zero
after the first “‘read” cycle and will be updated to a ““1” only
if a power interruption occurs.

-~
A 4

TO CHANGE TO A NEW MODE OF
OPERATION, THIS TIME MUST BE

1 2 3 15 16 17
w77 K151 Flee e FLFLEALE

SHORTER THAN 8 0OSC CLOCK

PERIODS FOR ADC0851 AND

SHORTER THAN 32 0SC CLOCK
/,I PERIODS FOR ADC0858.

w_J L

TRI-STATE——V

0o

A1 —

Vee _’

TL/H/11021-30

FIGURE 2. Read Power Flag after
Power Up ADC0851/ADC0858
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ADCO0851 and ADC0858

2.0 Memory Access Modes

The ADC0851/8 has an internal RAM with sixteen memory
locations (one location for the upper limit and one for the
lower limit for each of the 8 input channels). Each memory
location is 8 bits wide. An 8-bit limit word representing an
upper or lower limit boundary can either be written to or read
from the RAM. The ADC0851 uses only four memory loca-
tions for the four boundary limits corresponding to the two
inputs. The eight channel ADC0858, however, makes use of
all sixteen memory locations.

Each memory location is accessed by a specific address as
shown by Table li(a) and (b). Note that even addresses cor-
respond to the lower limits while the odd addresses corre-
spond to the upper limits. The ADC0851 and ADC0858 both
use 4 bits (A3, ... AO) to address the RAM, however,
ADCO0851 decodes only the two LSBs of the address data
while ignoring the two MSBs.

TABLE lla. RAM Address and

Limit Data for ADC0851
RAM Address Corresponding
A3 A2 A1 A0 Channel and Limit"
X X 0 0 CHO-Lower Limit
X X 0 1 CHO-Upper Limit
"X X 1 0 CH1-Lower Limit
X X 1 1 - CH1-Upper Limit
Limit Data (ADC0851)

[‘Lo] e[ wluls]wk] ]
TABLE lib. RAM Address and

Limit Data for ADC0858
RAM Address Corresponding
A3 A2 A1 A0 Channel and Limit
0 0 0 0 CHO-Lower Limit
0 0 0 1 CHO-Upper Limit
0 0 1 0 GCH1-Lower Limit
0 o | 1 1 CH1-Upper Limit
0 1 0 0 . CH2-Lower Limit
0 1 0 1 CH2-Upper Limit
0 1 1 0 CH3-Lower Limit
0 1 1 1 CH3-Upper Limit
1 0 0 0 CH4-Lower Limit
1 0 0 1 CH4-Upper Limit
1| o | 1 0 CH5-Lower Limit
1 0 1 1 CH5-Upper Limit
1 1 0 0 CH6-Lower Limit
1 1 0 1 CH6-Upper Limit
1 1 1 0 CH7-Lower Limit
1 1 1 1 CH7-Upper Limit
Limit Data (ADC0858)
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2.1 WRITE ONE LIMIT )

This mode is used to update a single memory location in the
limit RAM. An 8-bit limit word is written to the location point-
ed to by the limit address. From Table | we can see that to
initiate the operation of the device in the “write one limit”
mode, the mode address has to be 1 0 0 1. The data format
for the input word is as shown below.

Data Input (D) Word—ADC0851 or ADC0858

:MODE
L1LOIO I 1 A3|A2IAIIAO
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TL/H/11021-31

1-22




2.0 Memory Access Modes (Continued)

Note that the memory address is clocked in with the MSB When writing all limits, memory address is not required. The
(bit A3) first whereas the limit data is clocked in with the LSB limit data is sequentially written into the RAM starting at the
(bit LO) first. location for CHO-Lower Limit and ending at; CH1~Upper
Figure 3 shows the timing diagram for writing one limit. After Limit for the ADC0851 (see Table lla), CH7-Upper Limit for
CS is brought low, the input word (DI) is clocked in starting ADCO0858 ‘(S.ee. Table llb). Note that LO corresponds to the
at the first rising edge of CLK. Taking CS high after the MSB LSB of the limit data. -
(bit L7) of the limit data is Ioaded completes the write opera- Figure 4 shows the timing diagram. After CS is brought low,
tion. the input word (DI) is clocked in starting at the first rising
edge of CLK. The first four bits of D1 configure the device in

2.2 WRITE ALL LIMITS MODE the “write all limits” mode. Next, the limit data is serially
This mode is used to update all memory locations in the llmn clocked in. To complete the operation, CS should be
RAM. An 8-bit limit word is written to each memory location. brought high after the data is loaded.
Note that there are four limit words for the ADC0851 and
sixteen limit words for the ADC0858. To initiate the opera- 2.3READ ONE L"V"T MODE
tion of the device in the “write all limits” mode, the mode When the mode address is 1 0 1 1, the device is configured
address has to be 1 1 0 1 (see Table I). The data format for in the “read one limit” mode. One 8-bit limit word can be
the input word is as shown below. read from the RAM memory location pointed to by the limit

Data Input (DI) Word—ADC0851 or ADC0858 Egi:zss The data format for the input word is as shown

UMIT 3 (CHY = UL) === .
T *W““S‘: Data Input (DI)—AD00851 or ADC0858

I 5 2 53 1 Y S P Y ) 2 LT EE]s]
[ 1 |

L 1 ]
t LINIT 0 (CHO= LU OR ADCOBS8 T .
MEMORY ADDRESS
MODE (TABLE TIA FOR ADCOBS!, TABLE IIB FOR ADC0858)
.o MODE
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FIGURE 3. Timing Dlagram for Write One Limit
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FIGURE 4. Timing Diagram for Write All Limits
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ADC0851 and ADC0858

2.0 Memory Access Modes (continued)

The address bits access specific memory locations as per Note that no memory address data is required. The limit
Table li(a) and (b) for the ADC0851 and ADCO0858 respec- data is sequentially transmitted out starting from the memo-
tively. The address data is clocked in with the MSB (bit A3) ry location for CHO-Lower Limit and ending at; CH1-Upper
first. Limit for the ADC0851 (see Table li(a)), CH7-Upper Limit
The timing diagram in Figure 5 shows that after CS goes for the ADC0858 (see Table li(b)).

low, the first four bits of the input word configure the device The timing diagram of Figure 6 shows that the input data is
to “read one limit” mode. Next, the address bits select the loaded starting at the first rising edge of CLK after TS goes
desired memory location. Third clock rising edge after the low. Third clock rising edge after the last bit of the input data
address data’s LSB is loaded, the limit data is output with is loaded, the limit data is serially transmitted out. Four limit

words are transmitted for the ADCO0851; sixteen for the
ADCO0858. Each limit word is output with the LSB (bit LO)
2.4READ ALL LIMITS MODE first. Taking CS high after the MSB of the last limit data is
With a mode address of 1 1 1 1, the device is configured in transmitted completes the operation.

the “read all limits mode”. When in this mode, 8-bit limit .

data from each memory location is serially transmitted out.

The data format for the input word is as follows:

Data Input (DI) Word—ADC0851 or ADC0858
nEEn

MODE

the LSB (bit LO) first.
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FIGURE 5. Timing Diagram for Read One Limit ADC0851/ADC0858
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3.0 Watchdog Mode

This is the primary real time operating mode. During watch-
dog operation, the upper and lower limits stored in the RAM
are applied sequentially to the DAC's digital inputs. The
DAC’s analog output is applied to the comparator input and
compared against the voltage at the enabled analog input
pin. The data format for the input word is as shown below.

Data Input (DI) Word—ADC0851 or ADC0858

r—uon:
1|o|o|o

cu|<:1o|c9|ca|c7|cs|cs|c4|c3|cz|c1|co

t— CHANNEL CONFIGURATION

TL/H/11021-37

The last twelve bits of the input word assign the multiplexer
channel configuration.

3.1 SELECTING THE CHANNEL CONFIGURATION

When the device is either in the watchdog or automatic A/D
conversion mode, each pair of analog input channels must
be programmed to determine which channel(s) will be ac-
tive, and whether they will be operating single-ended or dif-
ferentially. Table Ill(a) and (b) show the channel addresses
for the ADC0851 and the ADC0858 in various channel con-
figurations. When the channels are configured as single-
ended inputs, the input voltages are measured with respect
to the voltage at the COM pin. Applying a DC voltage at the

COM pin will cause the device to measure the difference
between the input signal and the voltage at the COM pin.
The voltage at the COM pin has no effect on an input chan-
nel that is configured as a differential pair. When the chan-
nel pairs are configured as differential inputs (i.e., CHO-
CH1, CH2-CH3, etc.) the differential voltage is compared
with the limits for the lower numbered channel. For exam-
ple, the differential voltage CHO-CH1 will be compared with
the limits for CHO. Note that the channel pairs are pro-
grammed in groups of three bits. The channel address is
input to the A/D converter with the MSB (bit C11) first.

The timing diagrams for ADC0851 and ADC0858 watchdog
operation are shown in Figure 7. After a CS low is detected,
the input word (DI) is clocked in starting at the first rising
edge of the serial clock (CLK). Once the least significant bit
of the channel address is loaded, CS should go high. Taking
CS high after the proper input word is loaded initiates the
operation of the device in the watchdog mode. To keep the
device in continuous watchdog mode, CS should remain
high for eight or more OSC clock periods for the ADC0851
and thirty-three or more OSC clock periods for the
ADCO0858. If the input signals are within the boundary limits,
the interrupt pin (INT) remains at logic “1” and the Data
Ouptut (DO) pin is in TRI-STATE. In addition, in the case of
the ADC0851, the COMPL and COMPH pins remain at logic
B

TABLE llla. Multiplexer Channel Configuration (ADC0851)

C11 C10 €9 C8 C7 C6 C5 C4 C3 C2 C1
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