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Analog and Interface Solutions

Are You Looking for Complete Analog and Interface Design Solutions?

Microchip’s integrated analog technology, peripherals and features are engineered to meet today’s demanding design require-
ments. Our broad spectrum of analog products addresses thermal management, power management, battery management,
mixed-signal, linear, interface and safety and security solutions. Combined with Microchip’s Intelligent Analog microcontrollers, our
extensive analog portfolio can be used in thousands of high-performance design applications in the automotive, communications
(wireless), consumer, computing and industrial control markets.

Our broad portfolio of standalone analog Microchip’s Standalone Analog and Interface Portfolio
and interface devices offers highly inte-
grated solutions that combine various
analog functions in space-saving packages
and support a variety of bus interfaces.
Many of these devices support functionality
that enhances the analog features currently
available on PIC® MCUs.

Power Management Mixed Signal

Want a Business Partner,
Not Just a Vendor?

Successful companies recognize the value
of a strategic supplier relationship to help
them deliver innovative products to market
quickly. They trust their suppliers to furnish
quality components for current design
opportunities as well as technology road
maps and innovative solutions to stay ahead of tomorrow’s design trends. Microchip provides low-risk product development,
lower total system cost and faster time to market to more than 80,000 of these successful companies worldwide. Headquartered
in Chandler, Arizona, Microchip offers outstanding technical support along with dependable delivery and quality.

Clock and Timing

Thermal Management CO and Smoke
Detector ICs

Are Quality and Delivery a Concern?

Microchip’s quality systems are certified according to the International Organization for Standards/Technical Specification (ISO/
TS)-16949:2002 requirements. This demonstrates that our quality systems meet the most stringent industry quality-management
system standards, resulting in high-quality semiconductor products. Direct control over manufacturing resources allows shortened
design and production cycles. By owning the wafer fabrication facilities and the majority of the test and assembly operations, and by
employing proprietary statistical process control techniques, Microchip has been able to achieve and maintain high production yields.

Need Additional Support and Resources?

Microchip is committed to supporting its customers by helping design engineers develop products faster and more efficiently. You
can access three main service areas at www.microchip.com. The Design Support area provides a fast way to get questions an-
swered. The Sample and Buy area offers evaluation samples of any Microchip device. microchipDIRECT provides 24-hour pricing,
ordering, inventory and credit for convenient purchasing of all Microchip devices and development tools. This site also features on-
line programming capabilities. Finally, the Training area offers opportunities to expand your knowledge with Microchip’s online web
seminars and hands-on courses at our worldwide Technical Training Centers. Our seminars and training classes are designed to fit
your schedule and offer an overview of many product, development tool and application topics. Visit www.microchip.com/training
for class content and schedules.

Have you ever encountered a technical dilemma at a critical point in your design development and your supplier was not available
to answer your questions? Microchip’s 24/7 global technical support line offers you technical support resources any time help

is needed. Because some technical problems require hands-on assistance in order to be resolved quickly, Microchip has also
developed a global team of field applications engineers and field sales engineers who provide local assistance.

Analog and Interface Product Selector Guide
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THERMAL MANAGEMENT

THERMAL MANAGEMENT: Temperature Sensors

Typical Maximum Maximum Vce Range Maximum
Part # Accuracy Accuracy Temperature 9 Supply Features Packages
(°C) @ 25°C (°C) Range (°C) Current (pA)
Logic Output Temperature Sensors
TCB501 +0.5 +3 -551t0 +125 +2.7 10 5.5 40 Cross to MAX6501, open-drain 5-pin SOT-23A
TC6502 +0.5 +3 -55to +125 +2.7 to +5.5 40 Cross to MAX6502, push-pull 5-pin SOT-23A
TCB503 +0.5 +3 -55to +125 +2.7t0 +5.5 40 Cross to MAX6503, open-drain 5-pin SOT-23A
TC6504 +0.5 +3 -55to +125 +2.7 to +5.5 40 Cross to MAX6504, push-pull 5-pin SOT-23A
TC620 +1 +3 -40 to +125 +4.5t0 +18 400 Two resistor-programmable trip points 8-pin PDIP, 8-pin SOIC
TC621 Note 1 Note 1 —40to +85 +4.51t0 +18 400 Requires external thermistor, resistor-programmable trip points 8-pin PDIP, 8-pin SOIC
TC622 +1 +5 -40to +125 +4.5t0 +18 600 Dual output, TO-220 for heat sink mounting, resistor-programmable trip points 8-pin PDIP, 8-pin SOIC, 5-pin TO-220
TC623 +1 +3 —40to +125 +2.7t0 +4.5 250 Two resistor-programmable trip points 8-pin PDIP, 8-pin SOIC
TC624 +1 +5 -40to +125 +2.7t0 +4.5 300 Dual output, resistor-programmable trip points 8-pin PDIP, 8-pin SOIC
MCP9501 +1 +4 —40to +125 +2.7 10 +6.5 40 Active-High, Push-Pull Output, Rising Temperature Switch 5-pin SOT-23
MCP9502 +1 +4 -40to +125 +2.7 10 5.5 40 Active-Low, Open Drain Output, Rising Temperature Switch 5-pin SOT-23
MCP9503 +1 +4 -40to +125 +2.7 to +5.5 40 Active-High, Push-Pull Output, Falling Temperature Switch 5-pin SOT-23
MCP9504 +1 +4 —40to +125 +2.7t0 5.5 40 Active-Low, Open Drain Output, Falling Temperature Switch 5-pin SOT-23
MCP9509 +0.5 NS —40to +125 +2.7t0 +5.5 50 Resistor-programmable temperature switch 5-pin SOT-23
MCP9510 +0.5 NS -40to +125 +2.7t0 +5.5 80 Resistor-programmable temperature switch 6-pin SOT-23
Voltage Output Temperature Sensors
MCP9700 +1 +4 -40to +1256  +2.3t0 +6.5 12 Linear Active Thermistor® IC, Temperature slope: 10 mV/°C 3-pin TO-92, 5-pin SC-70, 3-pin SOT-23
MCP9701 +1 +4 -40to +125  +3.1to +56.5 12 Linear Active Thermistor IC, Temperature slope: 19.63 mV/°C, cross to MAX6612 3-pin TO-92, 5-pin SC-70, 3-pin SOT-23
MCP9700A +1 +2 -40to +125 +2.3t0 +5.5 12 Linear Active Thermistor IC, Temperature slope: 10 mV/°C 3-pin TO-92, 5-pin SC-70, 3-pin SOT-23
MCP9701A +1 +2 -40to +125 +3.1t0 +5.5 12 Linear Active Thermistor IC, Temperature slope: 19.53 mV/°C, cross to MAX6612 3-pin TO-92, 5-pin SC-70, 3-pin SOT-23
TC1046 +0.5 +2 -40to +125 +2.7t0 +4.4 60 High precision temperature-to-voltage converter, 6.25 mV/°C 3-pin SOT-23B
TC1047 +0.5 +2 -40to +125 +2.7 to +4.4 60 High precision temperature-to-voltage converter, 10 mV/°C 3-pin SOT-23B
TC1047A +0.5 +2 —40to +125 +2.51t0 +56.5 60 High precision temperature-to-voltage converter, 10 mV/°C 3-pin SOT-23B
Serial Output Temperature Sensors
MCP9800 +05 s _55t0+125 42710455 400 %'\e/zlaBsuusrg;?e?w?mpa“ble interface, 0.0625°C to 0.5°C adj. resolution, Power-saving one-shot temperature 5-pin SOT-23
_ SMBus/I?C compatible interface, 0.0625°C to 0.5°C adj. resolution, Power-saving one-shot temperature " -
MCP9801 +0.5 +1 55 to +125 +2.7 10 +456.5 400 measurement, multi-drop capability 8-pin MSOP, 8-pin SOIC
SMBus/I?C compatible interface with time out, 0.0625°C to 0.5°C adj. resolution, - 3
MCP9802 +0.5 +1 -55to +125 +2.7 to +56.5 400 Power-saving one-shot temperature measurement 5-pin SOT-23
SMBus/I?C compatible interface with time out, 0.0625°C to 0.5°C adj. resolution, L L
MCP9803 0.5 &l =5510+125 +2.71045.5 400 Power-saving one-shot temperature measurement, Multi-drop capability 8-pin MSOP, 8-pin SOIC
MCP9804 +0.25 +1 —40to +125 +2.7 to +5.5 400 User programmable temperature limits with alert output, 1°C temp. accuracy from —40°C to +125°C 8-pin MSOP, 8-pin 2 x 3 DFN
MCP9805 +0.5 +1@ _20to +125  +3.0t0 +3.6 400 .é\E/[éE%—gSQEte\tlble register set, SMBus/I°C compatible interface, Programmable, Shut-down modes and 8-pin TSSOP, 8-pin 2 x 3 DFN
MCP9808 +0.25 +0.5 —40to +125 +2.7t0 +5.5 400 0.5°C temperature accuracy from —10°C to +100°C 8-pin 2 x 3 DFN, 8-pin MSOP
MCP9843 +0.5 +1@ -20to +125 +3.0t0 +3.6 500 Compliant to JEDEC TSE3000BS specification 8-pin TSSOP, 8-pin 2 x 3 DFN, 8-pin 2 x 3 TDFN
MCP98243 +1 +3 -40 to +125 +3.0 to +3.6 500 Serial output temperature sensor with integrated EEPROM (TSE2002B3) 8-pin TSSOP, 8-pin 2 x 3 DFN, 8-pin 2 x 3 TDFN
MCP98244 +0.5 +3 —40to +125 +1.7 to +3.6 500 Serial output temperature sensor compliant to TSE2004a 8-pin 2 x 3 TDFN
MCP9844 +0.5 +3 —40to +125 +1.7 to +3.6 500 Serial output temperature sensor with integrated EEPROM (TSE2004a) 8-pin 2 x 3 TDFN
TC77 +0.5 +1 -55to +125 +2.7t0 +5.5 400 SPI-compatible interface, 0.0625°C temperature resolution 5-pin SOT-23A, 8-pin SOIC
TC72 +0.5 +1 -55t0 +125 +2.65t0 +5.5 400 SPI-compatible interface, Power-saving one-shot temperature measurement, 0.25°C temperature resolution 8-pin MSOP, 8-pin 3 x 3 DFN
TC74 +0.5 +2 -40to +1256  +2.7to +56.5 350 SMBus/I?C-compatible interface, 1°C temperature resolution 5-pin SOT-23A, 5-pin TO-220
_ SMBus/I?C-compatible interface, power-saving one-shot temperature measurement, multi-drop capability, o L
TCN75A +0.5 +2 40 to +125 +2.7 10 6.5 500 0.0625°C to 0.5°C adjustable temperature resolution 8-pin MSOP, 8-pin SOIC
SMBus/I’C compatible interface, 0.0625°C to 0.5°C adj. resolution, power-saving one-shot temperature 8-pin SOIC, 8-pin MSOP, 8-pin 2 x 3 UDFN,
AT30TS74 +1 +2 -55to +125 +1.7 to +56.5 125 TR 4-ball WLCSP, 5-ball WLCSP
AT30TS75A 405 e _551t0 +125 1710455 105 %l\élgsltsr/elch)eﬁ?mpatible interface, 0.0625°C to 0.5°C ad. resolution, power-saving one-shot temperature 8-pin SOIC, 8-pin MSOP, 8-pin 2 x 3 UDFN
AT30TS750A +0.5 +1 -55to +125 +1.7to +5.5 125 SMBus/IPC compatible interface, nonvoltatile registers to retain user-configured or pre-defined power-up defaults ~ 8-pin SOIC, 8-pin MSOP, 8-pin 2 x 3 UDFN
AT30TSE752A 405 o 55104125 +1.710+5.5 125 SMBus/I’C compatible interface, nonvoltatile registers to retain user-configured or pre-defined power-up 8-pin SOIC, 8-pin MSOP, 8-pin 2 x 3 UDFN

defaults, integrated 2 KB serial EEPROM

Note 1: These devices use an external temperature sensor. Accuracy of the total solution is a function of the accuracy of the external sensor.
2: Maximum accuracy measured at 85°C.



2pINL) 10108|8S 1oNPOIH 8oeLslUl pue Bojeuy

(&)}

THERMAL MANAGEMENT: Temperature Sensors (Continued)

Typical Maximum Maximum Vee Range Maximum
Part # Accuracy Accuracy Temperature V) 9 Supply Features Packages
(°C) @ 25°C (°C) Range (°C) Current (uA)
Serial Output Temperature Sensors (Continued)

~ SMBus/I*C compatible interface, nonvoltatile registers to retain user-configured or pre-defined power-up defaults, 8-pin SOIC, 8-pin MSOP,

AT30TSE754A +0.5 +1 55 to +125 +1.7t0 +5.5 125 integrated 4 KB serial EEPROM 8-pin 2 x 3 UDFN
SMBus/I°C compatible interface, nonvoltatile registers to retain user-configured or pre-defined power-up defaults, 8-pin SOIC, 8-pin MSOP,

AT30TSE758A +0.5 +1 -551t0 +125 +1.7t0 +5.5 125 integrated 8 KB serial EEPROM 8-pin 2 x 3 UDFN

AT30TSE002B +1 +3 -40to +125 +2.7 t0 +3.6 500 JEDEC (JC42.4) SO-DIMM SPD + TS compliant, SMBus/I’C compatible interface, integrated 2 KB serial EEPROM 8-pin 2 x 3 UDFN

AT30TSEOC04A +0.5 455 -40to +125 +1.7t0 +3.6 500 JEDEC JC42.4 (TSE2004av) DIMM SPD + TS compliant, SMBus/I’C compatible interface, integrated 4 KB serial EEPROM 8-pin 2 x 3 UDFN

THERMAL MANAGEMENT PRODUCTS: Temperature Sensors (Continued)
# of Remote Typ. Maximum Maximum  Ambient Alert/  Hardware Vcc  Typ.Supply

Part # Temp. Accuracy Accuracy Temp.Range Temp. THERM Shutdown Range  Current Description and Additional Features Packages
Sensors (°C) @ 25°C (°C) (°C) Sensor ) (HA)
Serial Output Temperature Sensors with Remote Diode Monitors
MIC184 1 +1.0 +2.0 -55to +125 1 1 - 2.7-5.5 340 Local/Remote Thermal Supervisor 8-pin SOIC, 8-pin MSOP
MIC280 1 +1.0 +2.0 -55to +125 1 1 - 3.0-3.6 230 Precision IttyBitty® Thermal Supervisor 6-pin SOT
MIC281 1 +1.0 +3.0 -55to +125 0 1 - 3.0-3.6 230 Low-Cost lttyBitty Thermal Sensor 6-pin SOT
MIC284 1 +1.0 +2.0 -55 to +125 1 2 = 2.7-5.5 350 Two-Zone Thermal Supervisor with CRIT Output 8-pin SOIC, 8-pin MSOP.
MIC384 2 +1.0 +2.0 -55to0 +125 1 1 - 2.7-5.5 350 Three-Zone Thermal Supervisor 8-pin SOIC, 8-pin MSOP
MCP9902 1 +0.25 +1.0 —40to +125 1 2 - 3.0-3.6 450 Lower Temperature Dual Temperature Sensor 8-pin WDFN
MCP9903 2 +0.25 +1.0 —40to +125 1 2 - 3.0-3.6 450 Lower Temperature Triple Temperature Sensor 10-pin 3 x 3 VDFN
MCP9904 3 +0.25 +1.0 —40 to +125 1 2 = 3.0-3.6 450 Lower Temperature Quad Temperature Sensor 10-pin 3 x 3 VDFN
EMC1046 8 +0.25 +1.0 -40to +125 1 - - 3.0-3.6 395 Sextuple SMBus/I°C Sensor with REC, Beta Compensation and Hottest of Thermal Zones ~ 10-pin MSOP
EMC1047 6 +0.25 +1.0 —40to +125 1 - - 3.0-3.6 395 Septuple SMBus/I’C Sensor with REC, Beta Compensation and Hottest of Thermal Zones  10-pin MSOP
EMC1072 1 +0.25 +1.0 -40to +125 1 2 = 3.0-3.6 430 Dual SMBus/I’C Sensor with Selectable Address 8-pin MSOP
EMC1073 2 +0.25 +1.0 —40to +125 1 2 — 3.0-3.6 430 Triple SMBus/I’C Sensor with Selectable Address 10-pin MSOP
EMC1074 3 +0.25 +1.0 -40to +125 1 2 = 3.0-3.6 430 Quad SMBus/I°C Sensor with Selectable Address 10-pin MSOP
_ Ly Dual Channel 1.8V Temperature Sensor with Rate of Change, Resistance Error o
EMC1812 1 +0.25 +1.0 -40to +125 1 2 1.62-3.6 25 Correction, Beta Comp 8-pin WDFN
_ L Triple Channel 1.8V Temperature Sensor with Rate of Change, Resistance Error o
EMC1813 2 +0.25 +1.0 -40to +125 1 2 1.62-3.6 25 gorrgcoﬁﬁn’ Be|t$ BC\C;?P — S— - - 10-pin VDFN
_ _ . ua annel 1. emperature Sensor wi ate of Change, Resistance Error -
EMC1814 3 +0.25 +1.0 40 to +125 1 2 1.62-3.6 25 Correction, Beta Comp 10-pin VDFN
_ _ Five Channel 1.8V Temperature Sensor with Rate of Change, Resistance Error i
EMC1815 4 +0.25 +1.0 40 to +125 1 2 1.62-3.6 25 gqurecgﬁn, B(Tt? g\?q}p S_— S — : 10-pin VDFN
_ riple Channel 1. emperature Sensor with Rate of Change, Resistance Error -
EMC1833 2 +0.25 +1.0 —-40to +125 1 2 1.62-3.6 25 Correction, Beta Comp 8-pin WDFN
Dual Channel 1.8V SMBus/I°C Sensor with REC, Beta Compensation and Resistor-Settable q
EMC1186 1 +0.25 +1.0 -40to +125 1 1 1 3.0-3.6 200 s Thamme] Shuiclomm 8-pin TDFN
Triple Channel 1.8V SMBus/I?C Sensor with REC, Beta Compensation and Resistor- e
EMC1187 2 +0.25 +1.0 -40to +125 1 1 1 3.0-3.6 200 S e e T S ek 10-pin DFN
2 i i istor-
EMC1188 g £0.25 £10  -40t0+125 1 1 1 3036 200  Quad Ohannel 1.8V SMBusT Sensor with REC, Beta Compensation and Resistor 10-pin DFN
EMC1412 1 +0.25 +1.0 —40to +125 1 2 — 3.0-3.6 430 Dual SMBus/I’C Sensor with REC, Beta Compensation and Selectable Address 8-pin TDFN, 8-pin MSOP
EMC1413 2 +0.25 +1.0 -40to +125 1 2 - 3.0-3.6 430 Triple SMBus/I?C Sensor with REC, Beta Compensation and Selectable Address 10-pin DFN, 10-pin MSOP
EMC1414 3 +0.25 +1.0 —40 to +125 1 2 = 3.0-3.6 430 Quad SMBus/I’C Sensor with REC, Beta Compensation and Selectable Address 10-pin MSOP, 10-pin DFN
2 i i istor-
EMC1422 1 +0.95 +1.0 _40t0 +125 1 1 1 3.0-36 430 '?#ea: rﬁgfgﬁi/tljg va?nsor with REC, Beta Compensation and Resistor-Settable Hardware 8-pin MSOP
Triple SMBus/I?C Sensor with REC, Beta Compensation and Resistor-Settable Hardware q
EMC1423 2 +0.25 +1.0 -40to +125 1 1 1 3.0-3.6 430 Thermal Shutdown 10-pin MSOP
Quad SMBus/I’C Sensor with REC, Beta Compensation and Resistor-Settable Hardware ;
EMC1424 3 +0.25 +1.0 -40to +125 1 1 1 3.0-3.6 430 sl S 10-pin MSOP
Octal SMBus/I’C Sensor REC, Beta Compensation and Resistor-Settable Hardware f
EMC1428 7 +0.25 +1.0 —-40to +125 1 1 1 3.0-3.6 450 Thene] S e et of Tl Zomes 16-pin QFN
Octal SMBus/I’C Sensor REC, Beta Compensation and Resistor-Settable Hardware q
EMC1438 7 +0.25 +1.0 —-40 to +125 1 1 1 3.0-3.6 450 Treiinel] Shuiitenin f1e Lieat oh Tl Zomes, 16-pin QFN
Dual Channel 1.8V Temperature Sensor with Rate of Change, Resistance Error
EMC1822 1 +0.25 +1.0 -40 to +125 1 1 1 1.62-3.6 25 Correction, Beta Comp 8 WDFN
Triple Channel 1.8V Temperature Sensor with Rate of Change, Resistance Error
EMC1823 2 +0.25 +1.0 -40 to +125 1 1 1 1.62-3.6 25 Correction, Beta Comp 10 VDFN
Quad Channel 1.8V Temperature Sensor with Rate of Change, Resistance Error
EMC1824 3 +0.25 +1.0 -40 to +125 1 1 1 1.62-3.6 25 Correction, Beta Comp 10 VDFN
Five Channel 1.8V Temperature Sensor with Rate of Change, Resistance Error
EMC1825 4 +0.25 +1.0 -40 to +125 1 1 1 1.62-3.6 25 qurection, Beta Comp . . 10 VDFN
EMC1843 2 +0.25 +1.0 _40 to +125 1 1 1 1.62-3.6 25 Triple Channel 1.8V Temperature Sensor with Rate of Change, Resistance Error 8 WDFN

Correction, Beta Comp
Note 1: These devices use an external temperature sensor. Accuracy of the total solution is a function of the accuracy of the external sensor. 2: Maximum accuracy measured at 85°C. 3: TCN75 idle current is 250 mA. This device also has a Software Shutdown mode that
reduces supply current to < 1 mA.
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THERMAL MANAGEMENT: Sensor Conditioning ICs

Product

MCP9600

MCP96L00

MCP96RL00

Description

+1.5°C thermocouple to degrees C converter. Supports thermocouple types K, J, T, N, S, E, B and R.

+4°C thermocouple to degrees C converter. Supports thermocouple types K, J, T, N, S, E, B and R.

+6°C thermocouple to degrees C converter. Supports thermocouple types K, J, T, N, S, E, B and R.

ATypical Tg: Typical TI°1 Temperasure Vcc Range Max Supply Packages
ccuracy (°C)  Accuracy (°C) Range (°C) V) Current (uA)
1 1 —-40 to +125 2.7t05.5 500 5 x 5 MQFN
1 4 -40 to +125 2.7t05.5 500 5 x 5 MQFN
1 6 -40 to +125 2.7t05.5 500 5x 5 MQFN

THERMAL MANAGEMENT: Open-Loop Fan Controllers and Fan Fault Detectors

Part #

EMC2101

TC642
TC642B
TC646
TC646B
TC6B47
TC647B
TC648
TC648B
TC649
TC649B
TCB50
TC651
TC652
TC653
TC654
TC655
TC664
TC665
TC670

Description

Single SMBus [°C Fan

Manager
Fan Manager
Fan Manager
Fan Manager
Fan Manager
Fan Manager
Fan Manager
Fan Manager
Fan Manager
Fan Manager
Fan Manager
Fan Manager
Fan Manager
Fan Manager
Fan Manager

Dual SMBus Fan Manager
Dual SMBus Fan Manager
Single SMBus Fan Manager
Single SMBus Fan Manager
Predictive Fan Fault Detector
Note 1: These devices use an external temperature sensor. Accuracy of the total solution is a function of the accuracy of the external sensor.

# of Typical Maximum
Temp. Accuracy Accuracy
Monitors (°C) @ 25°C (°C)

2 +0.5 +1

1 Note 1 Note 1
1 Note 1 Note 1
1 Note 1 Note 1
1 Note 1 Note 1
1 Note 1 Note 1
1 Note 1 Note 1
1 Note 1 Note 1
1 Note 1 Note 1
1 Note 1 Note 1
1 Note 1 Note 1
1 +1 +3

1 +1 +3

1 +1 +3

1 +1 +3

1 Note 1 Note 1
1 Note 1 Note 1
1 Note 1 Note 1
1 Note 1 Note 1
1 N/A N/A

Maximum
Temperature
Range (°C)

-40to +125

-40 to +85
-40 to +85
-40 to +85
—40 to +85
—40 to +85
—-40 to +85
-40 to +85
-40 to +85
—40 to +85
—40 to +85
-40to +125
-40to +125
-40to +125
-40to +125
—40 to +85
—40 to +85
-40 to +85
-40 to +85
-40 to +85

Vcc Range Msal)l(’l)nslt;m
Current (uA)

+3.0 to +3.6 1,000
+3.0to +5.5 1,000
+3.0to +5.5 400
+3.0to +6.5 1,000
+3.0to +5.5 400
+3.0to +5.5 1,000
+3.0to +5.5 400
+3.0to +5.5 1,000
+3.0to +5.5 400
+3.0to +6.5 1,000
+3.0to +6.5 400
+2.8t0 +5.5 90
+2.81t0 +5.5 90
+2.8t0 +5.5 90
+2.8t0 +6.5 90
+3.0to +6.5 320
+3.0to +5.5 320
+3.0to +5.5 320
+3.0to +5.5 320
+3.0to +6.5 150

Features

Fan Controller with high-frequency PWM driver, programmable fan

speed table and alert
FanSense™ Fan Monitor, Minimum fan speed control

FanSense Fan Monitor, Minimum fan speed control, Fan auto-restart

FanSense Fan Monitor, Auto-shutdown
FanSense Fan Monitor, Auto-shutdown, Fan auto-restart

Packages

8-pin MSOP, 8-pin SOIC

8-pin PDIP, 8-pin SOIC, 8-pin MSOP
8-pin PDIP, 8-pin SOIC, 8-pin MSOP
8-pin PDIP, 8-pin SOIC, 8-pin MSOP
8-pin PDIP, 8-pin SOIC, 8-pin MSOP

FanSense Fan Monitor, Minimum fan speed control

FanSense Fan Monitor, Minimum fan speed control, Fan auto-restart
Overtemperature alert, Auto-shutdown

Overtemperature alert, Auto-shutdown, Fan auto-restart

FanSense Fan Monitor, Auto-shutdown

FanSense Fan Monitor, Auto-shutdown, Fan auto-restart

Overtemperature alert 8-pin MSOP
Overtemperature alert, Auto-shutdown 8-pin MSOP
FanSense Fan Monitor, Overtemperature alert 8-pin MSOP
FanSense Fan Monitor, Overtemperature alert, Auto-shutdown 8-pin MSOP
FanSense Fan Monitor, RPM data 10-pin MSOP
FanSense Fan Monitor, RPM data, Overtemperature alert 10-pin MSOP.
FanSense Fan Monitor, RPM data 10-pin MSOP
FanSense Fan Monitor, RPM data, Overtemperature alert 10-pin MSOP
FanSense Fan Monitor, Programmable threshold 6-pin SOT-23

8-pin PDIP, 8-pin SOIC, 8-pin MSOP
8-pin PDIP, 8-pin SOIC, 8-pin MSOP
8-pin PDIP, 8-pin SOIC, 8-pin MSOP
8-pin PDIP, 8-pin SOIC, 8-pin MSOP
8-pin PDIP, 8-pin SOIC, 8-pin MSOP
8-pin PDIP, 8-pin SOIC, 8-pin MSOP

THERMAL MANAGEMENT: Closed-Loop Fan Controllers with SMBus/I°C Interface

Part #

EMC2112
EMC2103-1
EMC2103-2

EMC2103-4

EMC2104

EMC2105

EMC2106

EMC2113

EMC2301
EMC2302
EMC2303
EMC2305

# of Fan
Drivers

1
1
1

a w N =

PWM/
Linear
Control

Linear
PWM
PWM

PWM
PWM

Linear

PWM &
Linear

PWM

PWM
PWM
PWM
PWM

# of Remote Ambient Typical

Temp.
Monitors

- W

N/A
N/A
N/A
N/A

Temp.

Accuracy

Sensor (°C)

1
1
1

N/A
N/A
N/A
N/A

+0.25
+0.5
+0.5

+0.5

+0.25

+0.25

+0.25

+0.5

N/A
N/A
N/A
N/A

Maximum Maximum
Accuracy Temperature
@ 25°C (°C) Range (°C)

+1.0 0to +85 +3.3 and +5
+1.0 —40to +125 +3.0to +3.6
+1.0 —40to +125 +3.0to +3.6
+1.0 —40to +125 +3.0to +3.6
+1.0 —40 to +85 +3.0to +3.6
+1.0 —40 to +85 +3.3 and +5.0
+1.0 —40 to +85 +3.3 and +5.0
+1.0 —40to +125 +3.0to +3.6
N/A -40to +125 +3.0to +3.6
N/A -40 to +125 +3.0to +3.6
N/A —40to +125 +3.0to +3.6
N/A -40 to +125 +3.0to +3.6

Yes
Yes
Yes

Yes

Yes

Yes

Yes

Yes

Yes
Yes
Yes
Yes

Vcc Range SMBus System  Voltage
V) Alert Shutdown Monitors

Yes No
Yes No
Yes No
Yes No
Yes Yes
Yes Yes
Yes Yes
Yes No
No N/A
No N/A
No N/A
No N/A

Description

RPM-Based Fan Controller with Hardware Thermal Shutdown
RPM-Based Fan Controller with Hardware Thermal Shutdown
RPM-Based Fan Controller with Hardware Thermal Shutdown

RPM-Based Fan Controller with Hardware Thermal Shutdown
and EEPROM loadable

Dual RPM-Based PWM Fan Controller with Hardware Thermal
Shutdown

RPM-Based High-Side Fan Controller with Hardware Thermal
Shutdown

RPM-Based High Side Fan Controller with Hardware Thermal
Shutdown

Single RPM-Based Fan Controller with Multiple Temperature Zones
and Hardware Thermal Shutdown

Single RPM-Based PWM Fan Speed Controller
Dual RPM-Based PWM Fan Speed Controller

Triple RPM-Based PWM Fan Speed Controller
Penta RPM-Based PWM Fan Speed Controller

Packages

20-pin QFN
12-pin QFN
16-pin QFN

16-pin QFN
20-pin QFN
20-pin QFN
28-pin QFN

16-pin QFN

8-pin MSOP
10-pin MSOP.
12-pin QFN
16-pin QFN



Switching Frequency at 30 kHz

>
= MOTOR DRIVERS
o
g MOTOR DRIVERS: Stepper Motors, DC Motors and 3-Phase BLDC Motors
>
2 Motor Input Internal/  Output Motor Temperature
= Part # T Voltage  External Current Control Scheme Speed Protections Operating Features Packages
° yp Range (V) FETs (mA) Output Range (°C)
o - .
2 ATABB26C DC Motor 71040  Internal 1000 SPI N/A Short %g:vt/‘gr g&’gg@”&gﬁm”m' —40t0 +125 guﬂggcté?]‘f%iﬁgm‘fju’f shoot:through, Very low S014
T
o Short Circuit, Overtemperature, _ 3 half bridge outputs, No shoot-through, Very low o
% ATAB831C DC Motor 7 to 40 Internal 1000 SPI N/A Power Supply Fail 40 to +125 quiescent current <2 A, PWM input 18-pin 4 x 4 QFN
o - .
~ Short Circuit, Overtemperature, _ 3 half bridge outputs, No shoot-through, Very low o
% ATAB832C DC Motor 7 to 40 Internal 1000 SPI N/A Power Supply Fail 40 to +150 quiescent current <2 A, PWM input 18-pin 4 x 4 QFN
g ATABB36C DC Motor 7t040  Internal 650 SPI N/A Srilesy gl‘jgg;?”;gﬁra‘“re' 4010 +125 Suhié"sfc%ﬂ?%i%ﬁ?‘i?p’io Sheebiieloyerjion 5028
o
- Short Circuit, Overtemperature, _ 6 half bridge outputs, No shoot-through, Very low i~
g) ATAB838C DC Motor 7 to 40 Internal 950 SPI N/A Power Supply Fail 40 to +125 quiescent current <2 A 24-pin 5 x 5 QFN
% Short Circuit, Overtemperature, Over/ Dead time adjust, Charge pump supply for external
ATAB823C DC Motor 7 to 20 External 100 PWM, DIR N/A Under Voltage, —40to +125  battery reverse protection NMOS, LDO 3V3/5V, Window  32-pin 7 x 7 QFN
Chargepump Fail Watchdog, LIN TRX, Sleep mode <45pA
Short Circuit, Overtemperature, Over/ Dead time adjust, Charge pump supply for external
ATAB824C DC Motor 71020 External 100 PWM, DIR N/A Under Voltage, —40to +150  battery reverse protection NMOS, LDO 3V3/5V, 32-pin 7 x 7 TQFP
Chargepump Fail Window Watchdog, HV interface
3-Phase Brushless Short Circuit, Overtemperature, Over/ Charge pump supply for external battery reverse
ATAB843 Motor 5.5t0 32 External 100 Direct PWM N/A Under Voltage, —-40to +125  protection NMOS, Dead time adjust, LDO 3V3/5V, 48-pin 7 x 7 QFN
Chargepump Fail Window Watchdog, LIN TRX, Sleep mode <45pA
& Fees Biudilss Short Circuit, Overtemperature, Over/ Charge pump supply for external battery reverse
ATAB844 Motor 5.5to0 32 External 100 Direct PWM N/A Under Voltage, —-40to +150  protection NMOS, Dead time adjust, LDO 3V3/5V, 48-pin 7 x 7 QFN
Chargepump Fail Window Watchdog, LIN TRX, Sleep mode <45 pA
3-Phase BLDC 180° Sinusoidal Sensorless Fan Motor
3-Phase Brushless f : Frequency Overtemperature, Motor Lock-up, _ : o i Thermally Enhanced
MCP8063 Motor 2.0t0 14.0 Internal 750 Sensorless Sinusoidal Cantariio Overcurrent, Overvoltage 40 to +125 E:é\gedér?gfgguzrrseahélmnatlon, Output Switching 8-pin 4 x 4 DFN
One Bipolar Direct PWM Input, R ; .
MTS62C19A  Stepper Motor or 12'(%0 Internal 750 Current Limit Control, No OB%%%TS;EUS’ —40to +105 Eg;l E!Lgﬁﬁﬁ %lg%ro%'g% for Stepper Motors, Pin 24-pin SOIC
Two DC Motors . Microstepping 9 P 9
One Bipolar Direct PWM Input, L . )
MTS2916A Stepper Motor or 1200 éo Internal 750 Current Limit Control, No Oﬂi%%rp\egﬁztuée' —40to +105 Eg,%l ';Lillilk)iri/(\j/%ﬁ ,’/\\/Ilgiro%’g% for Stepper Motors, Pin 24-pin SOIC
Two DC Motors . Microstepping 9 @ 9
3-Phase BLDC 180° Sinusoidal Sensorless Fan
MTDe501C ~ FPNase BIUSNIeSS 5015140 intemal 800 Sensorless Sinusoidal F1oduenCY. - Overtemperaturs, Motor Lock-up, 3010495  Motor Driver, Overcurrent imitation, Output Switching g/ oy Enhanced
g 9 Frequency at 20 kHz R
3-Phase BLDC 180° Sinusoidal Sensorless Fan Motor
MTD6501D S—Phas’\t/le O?Q:Shless 2.0t0 14.0 Internal 500 Sensorless Sinusoidal gzggiﬂg}f Overgvgrﬁrﬁrﬁé%e,Ohf/gSgltL:gg-up, -30 to +95 Driver, Boost Mode, Overcurrent limitation, Output 10-pin MSOP
g Switching Frequency at 20 kHz
3-Phase BLDC 180° Sinusoidal Sensorless Fan
MTD6501G S—Phas’\(jol?cr;:shless 2.0t014.0 Internal 800 Sensorless Sinusoidal ggggﬁ;ﬂg¥ Overtoe\?eﬁ%irrarét:];e,Ohflgscr)ll{gcg-up, —-30 to +95 Motor Driver, Overcurrent limitation, Output Switching ghﬁrnmsagyPEnhanced
’ 9 Frequency at 23 kHz p
3-Phase BLDC Sinusoidal Sensorless Fan Motor
MTD6502B S—Phas’\jo?cr)l#shless 20to5.5 Internal 750 Sensorless Sinusoidal ggﬂgg@r' Overgvgg:%rﬁé%e,Ohf/gSgltL:cg»up, —40to +125  Diriver, Direction control, Overcurrent limitation, Output 10-pin 3 x 3 TDFN
’ 9 Switching Frequency at 30 kHz
180° Sinusoidal Sensorless Drive, Direction Control,
N Programmable BEMF Coefficient Range, Output L
MTD6508 3-Phase Brushless 2.0to 5.5 Internal 750 Sensorless Sinusoidal Frequency Overcurrent, Overvoltage, —-40to +125  Switching Frequency at 30 kHz, Programmable Start-up 10-pin 8 x 3 UDFN,
Motor Generator Overtemperature, Motor Lock-up RPM and Slew Rate, Selectable Start-up Strength and 16-pin 4 x 4 UQFN
Phase Target Regulation
180° Sinusoidal Sensorless Drive, Direction Control,
MTDe505 ~ IPhaseBushless 501055 intemal 750  Sensorless Sinusoidal Foduency 0veg§r:ggr§ztﬁeolxvﬂir¥§rlt€g§'k-up ~40t0+125  Programmable BEMF Coefficient Range, Output 10-pin 3 x 3 UDFN



Bo[eUR/WOO" AIYDOIDILU MMM

POSITION SENSORS

Sensor  Origin Output ADG Samplingll 5ot e ternal

Calibration . X Redundant # of Temperature
Part # Offset Adjust Output Interface Resolution Rate ) MCU o Features Packages
Segments Adjust (bits) (bits) IC support ADCs (samples/sec) sensor (bits) Range (°C)
LX3301A 6 Yes 12 Analog, PWM 12 Yes 2 2000 N/A SR | g ey | ASSQICYEIEED U, SO SUgpei, EYEED | 44 o e
8 MHz input EMI filters
LX3302A 8 Yes 12 Analog, PWM, SENT, 12 Yes 3 2000 10 32-bit, 40 t0 +150 AEC-Q100 Grade 0, 1SO26262 Supportl, integrated 14-pin TSSOP
PSI5, Sin/Cos 8 MHz temperature sensor, external sensor interface

POWER MANAGEMENT
POWER MANAGEMENT: Voltage References

Max. Load Initial Accuracy Temperature Maximum Supply

Part # VIN(\lyl) & Outpu:\))/oltage Current (mA) (max.%) Coefficient (ppm/°C) Current (A @ 25°C) Packages
MCP1501 5.5 1.024, 1.250, 1.8, 2.048, 2.5, 3.0, 3.3, 4.096 20 +0.08 50 350 8-pin 2 x 2 WDFN, 6-pin SOT-23, 8-pin SOIC
MCP1525 515} 2.5 +2 +1 50 100 3-pin TO-92, 3-pin SOT-23B
MCP1541 515) 4.096 +2 +1 50 100 3-pin TO-92, 3-pin SOT-23B
LM4040C 15 2.5,4.096, 5.0 15 +0.5 100 65-85 3-pin SOT-23
LM4040D 15 2.5,4.096, 5.0 15 +1 150 65-85 3-pin SOT-23
LM4041C 15 1.225, Adj. (1.24-10V) 12 +0.5 100 70 3-pin SOT-23
LM4041D 15 1.225, Adj. (1.24-10V) 12 +1 150 70 3-pin SOT-23
MIC40403 10 Adjustable 15 +1 - 70 8-pin SOT-143

POWER MANAGEMENT: Single Output Linear Regulators

©
f=
=3
©
c

Vin Min  Vin Max Voltage Drop  Iq Typical PSRR 1 kHz

Part# o, 008 l(jrtnA) ) v Vour (V) T?/;t)?gael 7 S Acc?;racyt(%) S (dB) Features Packages
MCP1811 150 1.8 55 1.2,1.8,2.8,3.0, 3.3 400 250 nA 2 50 Uttra-Low Iq 185%2255'\,"880%22,_%070—5
MCP1812 300 1.8 55 1.2,1.8,2.8,3.0,3.3 400 250 nA +2 50 Uttra-Low Iq 18592253'\,"8800723,%070-5
MIC5231 10 35 12 2.75,18:0;13:3/15:0 150 650 nA +2 50 High Input Voltage, Small Package 5-pin SOT-23
MIC5232 10 2.7 7 1.2,2.5,28 33 100 1.8 UA ) 55 7V input 5-pin TSOT, 6-pin VDFN
MAQ5280 25 4.5 120 Adj. 1100 31 pA +2 80 Ultra-High Input Voltage, Load Dump 8-pin SOIC
MIC5280 25 45 120 Adi. 1100 31 pA £2 80 Hligh Inbut Voltage, Load Dump, Reverse Battery g_5in 501G
MIC5281 25 6 120 3.3, 5.0, Adi. 2000 6 uA +3 90 High Input Voltage, Load Dump 8-pin MSOP
MAQ5281 25 6 120 33, 5.0, Adj. 2000 6 LA 3 90 High Input Vottage, Load Dump 8-pin MSOP
MAQ5282 50 6 120 33,5.0, Adj. 2000 6 LA +3 % High Input Voltage, High PSRR 8-pin MSOP
MIC5282 50 6 120 3.3, 5.0, Adj. 2000 6 LA +3 90 High Input Voltage, Load Dump 8-pin MSOP
TC1014 50 2.7 6 182527, 28,285 30,33 36 40,50 85 50 pA 0.5 64 Ultra Low Dropout 5-pin SOT-23
TC1054 50 2.7 6 1825, 27,28, 285 30, 3.3, 36, 40,50 85 50 pA £05 64 Ultra Low Dropout 5-pin SOT-23
TC1070 50 2.7 6 1.23-5.5 85 50 pA +0.5 64 Ultra Low Dropout 5-pin SOT-23
TC1072 50 2.7 6 2.5,2.7,2.8,2.85, 3.0, 3.3, 3.6, 4.0, 5.0 85 50 YA £05 64 Ultra Low Dropout 6-pin SOT-23
TC1223 50 2.7 6 25,27,2.8,3.0,3.3,3.6, 40,50 85 50 pA 0.5 64 Ultra Low Dropout 5-pin SOT-23
TC2014 50 2.7 6 1.8,2.7,2.8,3.0, 3.3 45 50 pA £0.4 55 Ultra Low Dropout 5-pin SOT-23
TC2054 50 2.7 6 1.8,2.7,2.8,3.0,33 45 55 YA £0.4 50 Ultra Low Dropout 5-pin SOT-23
MCP1790 70 6 30 3.0,33,5.0 700 70 pA £0.2 90 High Input 3-pin SOT-223, 3-pin DDPAK
MCP1791 70 6 30 3.0,33,5.0 700 70 uA £0.2 % High Input 5-pin DDPAK, 5-pin SOT-223
MIC5203 80 2.5 16 2.6,2.8,3.0,3.3,3.6, 3.8, 4.0, 4.5, 5.0 300 180 pA +3 60 High Input Voltage, Small Package 4-pin SOT-143, 5-pin SOT-23
MIC5213 80 25 16 2.5,26,2.7,2.8,3.0,33,36,5.0 280 180 pA EES) 60 High Input Voltage, Small Package 5-pin SC70
TC1016 80 2.7 6 1.8,2.7,2.8,3.0 150 53 pA 05 58 Low Droput 5-pin SC-70, 5-pin SOT-23
LP2951 100 2 30 4.8,5.0, Adj. 380 100 pA £05 70 High Input Voltage, High PSRR 8-pin SOIC, 8-pin PDIP
MIC5200 100 25 26 30,33, 4.8, 5.0 230 130 pA +1 70 Low Dropout g:g;ﬂ LSS SO
MIC5233 100 2.3 36 1.8,2.5,3.0, 3.3, 5.0, Adj. 270 18 A +1 50 High Input Voltage, Reverse Battery and Cument | o iy soT-203, 5-pin SOT-23

Protection



>
3 POWER MANAGEMENT: Single Output Linear Regulators (Continued)
o
«Q Output VIN Min  VIN Max Voltage Drop IGND Output PSRR 1 kHz
3 Part#  Gurrent (mA) (V) ) Vour (V) Typical (mV) Typical (UA) Accuracy (%)  (dB) peatlies packages
5 MIC5253 100 27 5.5 12 1485 T 8 ey elo 2y 242 BI04 Eh 165 75 pA +05 70 Low Dropout 5-pin SC70
Z 2
2 MIC5270 100 -2 -16 (9)3.0, (-)4.1, (-)5.0, Adj. 500 35 LA +2 50 Negative LDO 5-pin SOT-23
2 MIC5271 100 -33 -16 (9)3.0, (-)4.1, (-)5.0, Adi. 500 25 A +2 50 Negative LDO 5-pin SOT-23
- TC1015 100 27 6 1.8,2.5,2.7, 2.8, 2.85, 3.0, 3.3, 3.6, 4.0, 5.0 180 50 pA +0.5 64 Low Droput 5-pin SOT-23
g TC1055 100 2.7 6 1.8,2.5,2.7, 2.8, 2.85, 3.0, 3.3, 3.6, 4.0, 5.0 180 50 pA +0.5 64 Low Droput 5-pin SOT-23
= TC1071 100 2.7 6 1.23-5.5 180 50 pA +0.5 64 Low Droput 5-pin SOT-23
» TC1073 100 27 6 25,2.7,2.8,2.85,30,33,3.6,4.0, 50 180 50 pA +0.5 64 Low Droput 6-pin SOT-23
2 TC1224 100 2.7 6 25,2.7,2.8,3.0,33,386,4.0,50 180 50 pA +0.5 64 Low Droput 5-pin SOT-23
% TC2015 100 2.7 6 1.8,2.7,2.8,3.0,3.3 90 55 A +0.4 55 Low Droput 5-pin SOT-23
E) TC2055 100 27 6 1.8,2.7,2.8,3.0,33 90 55 LA 0.4 50 Low Droput 5-pin SOT-23
C
g TC59 100 = -10 -8 380 3pA +0.5 50 Negative LDO 3-pin SOT-23A
TC1188 120 2.7 6 1.8,2.8,2.84,3.15 130 50 pA +0.5 80 High PSRR 5-pin SOT-23
TC1189 120 2.7 6 1.8,2.8,2.84,3.15 130 50 pA +0.5 80 High PSRR 5-pin SOT-23
MCP1810 150 25 55 1.2,1.8,2.5,3.0,33, 4.2 380 0.02 uA +1 25 Ultra Low la 5-pin SOT-23, 2 x 2 VDFN
MAQ5283 150 6 120 3.3, 5.0, Adj. 1800 8 LA +3 75 High Input Voltage, High PSRR 8-pin SOIC
MIC2951 150 2 30 3.3,5.0 320 120 pA <) 67 Load Dump, Reverse Battery Protection 8-pin MSOP, 8-pin SOIC, 8-pin PDIP
MIC5205 150 25 B | P BT /fd;' 3.2,8.3,36,38, 165 80 pA +1 75 High Input Voltage, Small Package 5-pin SOT-23
MIC5206 150 25 16 2.5,2.7,3.0,3.2,3.3,3.6,3.8, 4.0, 5.0, Ad. 165 1.3mA +1 75 High Input Voltage, Small Package 8-pin MSOP, 5-pin SOT-23
; High Input Voltage, Small Package, - g
MIC5225 150 2.3 16 1.5,1.8,2.5,27,3.0,3.3, 5.0, Adj. 310 29 A +0.5 35 Reverss Gurrent Proteation 5-pin SOT-23
q _ High Input Voltage, Load Dump, Reverse -
MIC5234 150 2.3 30 Adj. 320 20 A +1 T 8-pin SOIC
) High Input Voltage, Reverse Battery and . -~
MIC5235 150 2.3 24 1.5,1.8,2.5,2.7, 3.0, 3.3, 5.0, Adj. 310 18 pA +1 35 Gurrent Prote