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Quad High-Side Current

tive temperature range of -40Â°C to +125Â°C. These devices have a wide bandwidth of 2MHz, making them suitable for use inside battery-charger control loops. 
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Single/Dual/Quad High-Side Current-Sense Amplifiers with Internal Gain Features  Low-Cost Single/Dual/Quad High-Side CurrentSense Amplifiers  ±0.5% Typical Full-Scale Accuracy  +3V to +28V Supply Operation  Adjustable Current-Sense Capability with External Sense Resistor  Buffered Output Voltage with 2mA Drive  1mA (typ) Supply Current  2.0MHz Bandwidth (Gain = +20V/V)  Automotive Temperature Range (-40°C to +125°C)  Full 0 to 28V Common-Mode Range, Independent of Supply Voltage  Three Gain Versions Available +20V/V (MAX437_T) +50V/V (MAX437_F) +100V/V (MAX437_H)  Available in Space-Saving 5-pin SOT23 (Single), 8-pin µMAX (Dual), and 14-pin TSSOP (Quad)



Ordering Information PART



GAIN (+V/+V)



TEMP. RANGE



PINPACKAGE



TOP MARK



MAX4376TAUK-T



20



-40°C to +125°C



5 SOT23-5



ADOG



MAX4376FAUK-T



50



-40°C to +125°C



5 SOT23-5



ADOH



MAX4376HAUK-T



100



-40°C to +125°C



5 SOT23-5



ADOI



MAX4376TASA



20



-40°C to +125°C



8 SO



—



MAX4376FASA



50



-40°C to +125°C



8 SO



—



MAX4376HASA



100



-40°C to +125°C



8 SO



—



Ordering Information continued at end of data sheet.



Pin Configurations TOP VIEW



Applications OUT 1



Notebook Computers Current-Limited Power Supplies Fuel Gauges in PC General-System/BoardLevel Current Monitoring Battery Chargers



Portable/Battery-Powered Systems Cell Phones Smart Battery Packages Automotive Current Detect Power Management Systems PA Bias Control



GND 2



5



RS-



4



RS+



MAX4376



VCC 3



SOT23



Pin Configurations continued at end of data sheet.



________________________________________________________________ Maxim Integrated Products



1



For free samples and the latest literature, visit www.maxim-ic.com or phone 1-800-998-8800. For small orders, phone 1-800-835-8769.



MAX4376/MAX4377/MAX4378



General Description The MAX4376/MAX4377/MAX4378 single, dual, and quad precision high-side current-sense amplifiers are available in space-saving packages. They feature buffered voltage outputs that eliminate the need for gain-setting resistors and are ideal for today’s notebook computers, cell phones, and other systems where current monitoring is critical. These precision devices are offered in three fixed-gain versions of 20, 50, and 100: GAIN SUFFIX 20 T 50 F 100 H For example, MAX4376TAUK is a single high-side amplifier with a gain of 20. High-side current monitoring is especially useful in battery-powered systems since it does not interfere with the ground path of the battery charger. The input common-mode range of 0 to +28V is independent of the supply voltage and ensures that the current-sense feedback remains viable even when connected to a battery pack in deep discharge. The full-scale current reading can be set by choosing the appropriate voltage gain and external-sense resistor. This capability offers a high level of integration and flexibility, resulting in a simple and compact currentsense solution. The MAX4376/MAX4377/MAX4378 operate over a supply voltage range of +3V to +28V, draw 1mA of supply current per amplifier, and operate over the full automotive temperature range of -40°C to +125°C. These devices have a wide bandwidth of 2MHz, making them suitable for use inside battery-charger control loops. The buffered outputs drive up to 2mA of output current into a ground-referenced load. The MAX4376 is available in a tiny 5-pin SOT23 package. The MAX4377/MAX4378 are available in spacesaving 8-pin µMAX and 14-pin TSSOP packages, respectively.



MAX4376/MAX4377/MAX4378



Single/Dual/Quad High-Side Current-Sense Amplifiers with Internal Gain ABSOLUTE MAXIMUM RATINGS VCC, RS+, RS- to GND ...........................................-0.3V to +30V OUT to GND ...............................................-0.3V to (VCC + 0.3V) Differential Input Voltage (VRS+ - VRS- ).................................±8V Output Short Circuit to VCC ........................................Continuous Output Short Circuit to GND .....................................................1s Current into Any Pin..........................................................±20mA Continuous Power Dissipation (TA = +70°C) 5-pin SOT23 (derate 7.1mW/°C above +70°C)............571mW 8-pin µMAX (derate 4.5mW/°C above +70°C) .............362mW 8-pin SO (derate 5.88mW/°C above +70°C)................471mW



14-pin SO (derate 8.33mW/°C above +70°C)..............667mW 14-pin TSSOP (derate 9.1mW/°C above +70°C) .........727mW Operating Temperature Range .........................-40°C to +125°C Junction Temperature ......................................................+150°C Storage Temperature Range .............................-65°C to +150°C Lead Temperature (soldering, 10s) .................................+300°C



Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.



ELECTRICAL CHARACTERISTICS (VRS+ = 0 to 28V, VSENSE = (VRS+ - VRS- ) = 0, VCC = +3.0V to +28V, RL = ∞, TA = TMIN to TMAX, unless otherwise noted. Typical values are at TA = 25°C.) (Note 1) PARAMETER Operating Voltage Range



SYMBOL



CONDITIONS



MIN



TYP



VCC



Guaranteed by PSR test



3



Common-Mode Input Range



VCM



Guaranteed by total OUT voltage error test



0



Common-Mode Rejection



CMR



2V ≤ VRS+ ≤ 28V, VSENSE = 100mV



90



VSENSE = 5mV, VRS+ > 2.0V, VCC = 12V



1



Supply Current per Amplifier Leakage Current



ICC IRS+, IRSIRS+



Input Bias Current IRSFull-Scale Sense Voltage



2



mA



8



µA



VRS+ ≤ 2.0V



-400



60



VRS+ > 2.0V



0



120



VRS+ ≤ 2.0V



-800



mV ±6.75



±0.5



±3.25 ±11



VSENSE = 100mV, VCC = 28V, VRS+ = 28V, TA = +25°C



±0.5



±5



VSENSE = 100mV, VCC = 12V, VRS+ = 0.1V



±9



±32



VSENSE = 6.25mV, VCC = 12V, VRS+ = 12V (Note 3)



±7



(VCC - VOUT) VCC = 3V, IOUT = 2mA IOUT = 200µA, VCC = 3V, VSENSE = 0



µA



120 150



VSENSE = 100mV, VCC = 28V, VRS+ = 28V



VOL



2.2 60



IOUT ≤2mA



V dB



0



VSENSE = 100mV, VCC = 12V, TA = +25°C



OUT Low Voltage



V



VRS+ > 2.0V



VSENSE = 100mV, VCC = 12V, VRS+ = 12V



OUT High Voltage (Note 4)



UNITS



28 28



VCC = 0, VRS+ = 28V



VSENSE



Total OUT Voltage Error (Note 2)



MAX



0.9 30



_______________________________________________________________________________________



1.2



%



V mV
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ULN2068 Quad 1.5 A Sinking High Current Switch - Matthieu Benoit 

CMOS) logic families and peripheral loads such as relays, solenoids, dc and ... It is supplied in an improved 16â€“Pin plastic DIP package with heat sink .... purpose, nor does Motorola assume any liability arising out of the application or use of ..
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99 - Highside Chemicals 

http://www.highsidechem.com â€¢ e-mail: [email protected]. LEAK LOCKâ€” SUCCESSES. The following is a partial list of the materials and fluids that ...
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Rail-to-rail high output current quad operational ... - Matthieu Benoit 

2. Differential voltages are the non-inverting input terminal with respect to the inverting input terminal. If Vid > Â±1V, ... VOL. Low Level Output Voltage. RL= 10k. RL = 600Î©. RL = 32Î©. 180. 50. 100. mV. Avd ... Total Harmonic Distortion .... All
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Rail-to-rail high output current quad operational ... - Matthieu Benoit 

Nov 17, 2005 - Human body model, 100pF discharged through a 1.5kÎ© resistor into pin of device. ... Machine model ESD, a 200pF cap is charged to the specified voltage, then discharged directly .... Cdec is the decoupling capacitor on Pin9.
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Quad rino 

Apr 10, 2011 - Description. Power. 5V Power. Ground. Power ground plane. The indicated pin or PCB pad goes to the. PCB ground plane. Signal. Used in the ...
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MASAI 300 cc QUAD Service Manual - QUAD-TH 

4-cycle motorcycle engine oil 10W-40, Grade SF or higher. Ignition system. DC-CDI ..... Adjust the tie-rod length so that the visible thread length [E] is even on ..... Brake Pad Installation. â—‹Push the caliper piston in by hand as far as it will g
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DS14C89A Quad CMOS Receiver 

(DS14C89A) versus 26 mA (DS1489A). The DS14C89A provides on chip noise filtering which elimi- nates the need for external response control filter capacitors ...
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LED QUAD QUATRE-DEL 

NOTE: When reattached to the lantern â€œDocking Stationâ€�, the Removable Area Lights will ... RetirÃ©es de la Â«station d'accueilÂ», les plaques lumineuses amovibles ...
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Liasse fiscale LAND QUAD 

Le bilan suivant reprend la prÃ©sentation d'une liasse fiscale. ...... VS. VT. VD. VE. VF. 8. VL. * Des explications concernant cette rubrique sont donnÃ©es dans la ...
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QUAD ROLL 40 - AUDIENS 

Do not look at the beam directly with optical instruments such as magnifiers. 4. Stroboscope effects may cause epileptic seizures ...... it recycled to promote sustainable economic activity. Household users should contact either the retailer where th
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QUAD EXCLUSIVE OR GATE 

INPUT AND OUTPUT EQUIVALENT CIRCUIT. DESCRIPTION .HIGH SPEED. tPD = 10 ns (TYP.) AT VCC =5V .LOW POWER DISSIPATION. ICC = 1 ÂµA (MAX.) ...










 


[image: alt]





MASAI 300 cc QUAD Service Manual - QUAD-TH 

every possible care has been taken to make it as complete and accurate as possible. .... When using a press or driver to install a part such as a wheel bearing, apply ... (16) Direction of Engine Rotation ...... Disconnect the battery negative (-) ca
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QUAD BILATERAL SWITCH 

BILATERAL SWITCH fabricated in silicon gate. C. 2. MOS technology. It has high speed performance combined with true CMOS low power consumption.
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NE558 Quad timer 

Aug 31, 1994 - PARAMETER. TEST CONDITIONS. NE558. UNIT. SYMBOL. PARAMETER. TEST CONDITIONS. Min. Typ. Max. UNIT. VCC. Supply voltage. 4.5.
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Quad Operational Amplifiers 

4.0. , INPUT COMMON MODE VOLTAGE RANGE (V). V. 600. 500. 400. 300. 200. 100. 0 ..... CONTROLLING DIMENSION: MILLIMETER. 3. DIMENSION A AND ...










 


[image: alt]





LOW POWER QUAD OPERATIONAL AMPLIFIERS 

DESCRIPTION. These circuits consist of four independent, high gain, internally frequency compensated operational amplifiers which were designedspecifically ...
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MC1488 Quad Line Driver - ece.ufrgs 

300 Î© mininum. â€¢ Simple Slew Rate Control with External Capacitor .... 12. â€“4.0. 4.0. 16. 8.0. 20. 0. 3.0 kÎ© LOAD LINE. VO, OUTPUT VOLTAGE (V). I , OUTPUT ...










 


[image: alt]





LM346 Programmable Quad Operational Amplifiers 

Total Supply Current = 1.4 mA (ISET/10 ÂµA). Gain Bandwidth Product = 1 MHz (ISET/10 ÂµA). Slew Rate ..... Support Center. Email: [email protected].
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LMC660 CMOS Quad Operational Amplifier 

n Hand-held Analytic Instruments n Medical ...... s Registered or combinatorial operation s Registers .... combinatorial is selected, the output will be a function of.
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DM74279 Quad Set-Reset Latch 

Email cnjwge tevm2 nsc com. Ocean Centre 5 Canton Rd ... Tsimshatsui Kowloon. Fax 1(800) 737-7018. English. Tel (a49) 0-180-532 78 32. Hong Kong.
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LOW POWER QUAD VOLTAGE COMPARATOR 

DESCRIPTION. These devices consist of four independentprecision voltage comparators with an offset voltage specifi- cations as low as 2mV max for LM339A, ...
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Quad Lander 300 SERVICE MANUAL 

This service manual describes basic information of different system parts and ...... Con-Rod. Oil Route. Oil Pump. Rotate Direction. Oil Strainer. 3. Home page ...... Drive face, clutch outer, and driven pulley can be serviced on the motorcycle.
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LOW POWER QUAD OPERATIONAL AMPLIFIERS 

DESCRIPTION. These circuits consist of four independent, high gain, internally frequency compensated operational amplifiers . They operate from a single ...
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LM346 Programmable Quad Operational Amplifiers 

The LM146 series of quad op amps consists of four inde- pendent, high ..... Ex: fc = 20 kHz, Ho (gain of the filter) = 1, Q01 = 0.541, Qo2 = 1.306. â€¢Since for this ...
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