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Low noise JFET dual operational amplifiers



TL072, TL072A, TL072B. Low noise JFET dual operational amplifiers Datasheet - production data Features . +. Wide common-mode (up to VCC ) and D differential voltage range SO8 Low input bias and offset current Low noise en = 15 nV/ Hz (typ). output short-circuit protection Pin connections (top view) High input impedance JFET input stage Low harmonic distortion: % (typical). Internal frequency compensation 1 8 Latch-up free operation High slew rate: 16 V/ s (typ). 2 - 7. Related products + See TL071 for single op amp version 3 - 6. See TL074 for quad op amp version 4 + 5 Description The TL072, TL072A, and TL072B are high speed 1 - output 1 JFET input dual operational amplifiers 2 - Inverting input 1 incorporating well-matched, high-voltage JFET. 3 - Non-inverting input 1 and bipolar transistors in a monolithic integrated 4 - VCC- circuit.
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    	1 TL072, TL072A, TL072B. Low noise JFET dual operational amplifiers Datasheet - production data Features . +. Wide common-mode (up to VCC ) and D differential voltage range SO8 Low input bias and offset current Low noise en = 15 nV/ Hz (typ). output short-circuit protection Pin connections (top view) High input impedance JFET input stage Low harmonic distortion: % (typical). Internal frequency compensation 1 8 Latch-up free operation High slew rate: 16 V/ s (typ). 2 - 7. Related products + See TL071 for single op amp version 3 - 6. See TL074 for quad op amp version 4 + 5 Description The TL072, TL072A, and TL072B are high speed 1 - output 1 JFET input dual operational amplifiers 2 - Inverting input 1 incorporating well-matched, high-voltage JFET. 3 - Non-inverting input 1 and bipolar transistors in a monolithic integrated 4 - VCC- circuit.
2 5 - Non-inverting input 2 The devices feature high slew rates, low input 6 -Inverting input 2 bias and offset current, and low offset voltage 7 - output 2 temperature coefficients. 8 - VCC+. June 2014 DocID2298 Rev 8 1/16. This is information on a product in full production. Contents TL072, TL072A, TL072B. Contents 1 Schematic 3. 2 Absolute maximum ratings and operating conditions .. 4. 3 Electrical characteristics .. 5. 4 Parameter measurement information .. 10. 5 Typical application .. 11. 6 Package information .. 12. SO8 package information .. 12. 7 Ordering 14. 8 Revision history .. 15. 2/16 DocID2298 Rev 8. TL072, TL072A, TL072B Schematic diagram 1 Schematic diagram Figure 1: Schematic diagram DocID2298 Rev 8 3/16. Absolute maximum ratings and operating TL072, TL072A, TL072B. conditions 2 Absolute maximum ratings and operating conditions Table 1: Absolute maximum ratings Symbol Parameter TL072I, AI, BI TL072C, AC, Unit BC.
3 (1). VCC Supply voltage 18 V. (2). Vin input voltage 15. (3). Vid Differential input voltage 30. Rthja Thermal resistance junction to ambient, 125 C/W. (4). SO8. Rthjc Thermal resistance junction to case, 40. (4). SO8. (5). output short-circuit duration Infinite Tstg Storage temperature range -65 to +150 C. (6). ESD HBM: human body model 1 kV. (7). MM: machine model 200 V. (8). CDM: charged device model kV. Notes: (1). All voltage values, except the differential voltage, are with respect to the zero reference level (ground) of the + - supply voltages where the zero reference level is the midpoint between VCC and VCC . (2). The magnitude of the input voltage must never exceed the magnitude of the supply voltage or 15 volts, whichever is less. (3). Differential voltages are the non-inverting input terminal voltages with respect to the inverting input terminal.
4 (4). Short-circuits can cause excessive heating. Destructive dissipation can result from simultaneous short- circuits on all amplifiers . (5). The output may be shorted to ground or to either supply. Temperature and/or supply voltages must be limited to ensure that the dissipation rating is not exceeded. (6). Human body model: 100 pF discharged through a k resistor between two pins of the device. This is done for all couples of pin combinations with other pins floating. (7). Machine model: a 200 pF cap is charged to the specified voltage, then discharged directly between two pins of the device with no external series resistor (internal resistor < 5 W). This is done for all couples of pin combinations with other pins floating. (8). Charged device model: all pins plus package are charged together to the specified voltage and then discharged directly to the ground.
5 Table 2: Operating conditions Symbol Parameter TL072I, AI, TL072C, AC, Unit BI BC. VCC Supply voltage 6 to 36 V. Toper Operating free-air temperature range -40 to +125 0 to +70 C. 4/16 DocID2298 Rev 8. TL072, TL072A, TL072B Electrical characteristics 3 Electrical characteristics Table 3: Electrical characteristics at VCC = 15 V, Tamb = +25 C (unless otherwise specified). Symbol Parameter TL072I, AC, AI, BC, BI TL072C Unit Min. Typ. Max. Min. Typ. Max. Vio input offset voltage (Rs = 50 ) TL072 3 10 3 10 mV. Tamb = +25 C TL072A 3 6. TL072B 1 3. input offset voltage (Rs = 50 ) TL072 13 13. Tmin Tamb Tmax TL072A 7. TL072B 5. Vio/ T input offset voltage drift 10 10 V/ C. (1). Iio input offset current, Tamb = +25 C 5 100 5 100 pA. input offset current, Tmin Tamb Tmax 4 10 nA. (1). Iib input bias current, Tamb = +25 C 20 200 20 200 pA.
6 input bias current, Tmin Tamb Tmax (1). 20 20 nA. Avd Large signal voltage gain 50 200 25 200 V/mV. (RL = 2 k , Vo = 10 V), Tamb = +25 C. Large signal voltage gain 25 15. (RL = 2 k , Vo = 10 V), Tmin Tamb Tmax SVR Supply voltage rejection ratio 80 86 70 86 dB. (RS = 50 ), Tamb = +25 C. Supply voltage rejection ratio 80 70. (RS = 50 ), Tmin Tamb Tmax ICC Supply current, no load, Tamb = +25 C mA. Supply current, no load, Tmin Tamb Tmax Vicm input common mode voltage range 11 -12 to 11 -12 V. +15 to +15. CMR Common mode rejection ratio 80 86 70 86 dB. (RS = 50 ), Tamb = +25 C. Common mode rejection ratio 80 70. (RS = 50 ), Tmin Tamb Tmax Ios output short-circuit current, Tamb = +25 C 10 40 60 10 40 60 mA. output short-circuit current, 10 60 10 60. Tmin Tamb Tmax Vopp output voltage swing, RL = 2 k 10 12 10 12 V.
7 Tamb = +25 C. RL = 12 12 10 k . output voltage swing, RL = 2 k 10 10. Tmin Tamb Tmax RL = 12 12. 10 k . DocID2298 Rev 8 5/16. Electrical characteristics TL072, TL072A, TL072B. Symbol Parameter TL072I, AC, AI, BC, BI TL072C Unit Min. Typ. Max. Min. Typ. Max. SR Slew rate, Vin = 10 V, RL = 2 k , 8 16 8 16 V/ s CL = 100 pF, unity gain tr Rise time, Vin = 20 mV, RL = 2 k , s CL = 100 pF, unity gain Kov Overshoot, Vin = 20 mV, RL = 2 k , 10 10 %. CL = 100 pF, unity gain GBP Gain bandwidth product, Vin = 10 mV, 4 4 MHz RL = 2 k , CL = 100 pF, F= 100 kHz . 12 12. Ri input resistance 10 10. THD Total harmonic distortion, F= 1 kHz, %. RL = 2 k , CL = 100 pF, Av = 20 dB, Vo = 2 Vpp en Equivalent input noise voltage, RS = 100 , 15 15. F= 1 kHz m Phase margin 45 45 degrees Vo1/Vo2 Channel separation, Av = 100 120 120 dB.
8 Notes: (1). The input bias currents are junction leakage currents which approximately double for every 10 C increase in the junction temperature. Figure 2: Maximum peak-to-peak output voltage versus Figure 3: Maximum peak-to-peak output voltage versus frequency (RL = 2 k ) frequency (RL = 10 k ). 6/16 DocID2298 Rev 8. TL072, TL072A, TL072B Electrical characteristics Figure 4: Maximum peak-to-peak output voltage versus Figure 5: Maximum peak-to-peak output voltage versus frequency free air temperature Figure 6: Maximum peak-to-peak output voltage versus Figure 7: Maximum peak-to-peak output voltage versus load resistance supply voltage Figure 8: input bias current versus free air temperature Figure 9: Large signal differential voltage amplification versus free air temperature DocID2298 Rev 8 7/16.
9 Electrical characteristics TL072, TL072A, TL072B. Figure 10: Large signal differential voltage amplification Figure 11: Total power dissipation versus free air and phase shift versus frequency temperature Figure 12: Supply current per amplifier versus free air Figure 13: Common mode rejection ratio versus free air temperature temperature V C C = 15V. SUPP LY CURREN T (mA). No signal No load 0. -75 -50 -25 0 25 50 75 100 125. TEMPER ATURE ( C ). Figure 14: Voltage follower large signal pulse response Figure 15: output voltage versus elapsed time 28. 24. OVERSHOO T. output VOLT AGE (mV). 20 90%. 16. 12. 8. V = 15V. CC. 4 R L = 2 k . 10%. 0 Tam b = +25 C. t r -4. 0 TIME ( s ). 8/16 DocID2298 Rev 8. TL072, TL072A, TL072B Electrical characteristics Figure 16: Equivalent input noise voltage versus Figure 17: Total harmonic distortion versus frequency frequency DocID2298 Rev 8 9/16.
10 Parameter measurement information TL072, TL072A, TL072B. 4 Parameter measurement information Figure 18: Voltage follower Figure 19: Gain-of-10 inverting amplifier 10/16 DocID2298 Rev 8. TL072, TL072A, TL072B Typical application 5 Typical application Figure 20: 100 kHz quadruple oscillator 1. The resistor values of Figure 20 may be adjusted for a symmetrical output DocID2298 Rev 8 11/16. Package information TL072, TL072A, TL072B. 6 Package information In order to meet environmental requirements, ST offers these devices in different grades of ECOPACK packages, depending on their level of environmental compliance. ECOPACK specifications, grade definitions and product status are available at: ECOPACK is an ST trademark. SO8 package information Figure 21: SO8 package mechanical drawing 12/16 DocID2298 Rev 8.
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			Low-power dual operational amplifier - st.com

			www.st.com
			February 2016 DocID2471 Rev 17 1/24 This is information on a product in full production. www.st.com LM2904, LM2904A Low-power dual operational amplifier

			   Operational, Amplifier, Operational amplifier

		

	

	
				
					

		
			Datasheet - L78 - Positive voltage regulator ICs - …

			www.st.com
			TO- 2 2 0 TO-2 2 0 F P DPAK D² PAK Features • Output current up to 1.5 A • Output voltages of 5; 6; 8; 8.5; 9; 12; 15; 18; 24 V • Thermal overload protection

			

		

	

	
				
					

		
			AN3128 Application note - st.com

			www.st.com
			June 2011 Doc ID 16918 Rev 5 1/105 AN3128 Application note STM32 embedded graphic objects/touchscreen library Introduction This library is a firmware package which contains a collection of routines, data structures,

			

		

	


                
                
	
				
					

		
			AN4767 Application note - st.com

			www.st.com
			DocID028380 Rev 2 7/16 AN4767 Dual bank use cases 15 With dual bank, all the manipulation with the other bank is just another task of the main program.

			   Applications

		

	

	
				
					

		
			AN3155 Application note - st.com

			www.st.com
			October 2016 DocID17066 Rev 7 1/37 1 AN3155 Application note USART protocol used in the STM32 bootloader Introduction This application note describes the USART protocol used in the STM32 microcontroller

			

		

	

	
				
					

		
			USB Power Delivery and Type-C - st.com

			www.st.com
			USB Type -C Overview USB Power Delivery specification introduces USB Type-C receptacle, plug and cable; they provide a smaller, thinner and more robust alternative to existing USB interconnect.

			

		

	


                
                
	
				
					

		
			AN2867 Application note - st.com

			www.st.com
			May 2017 DocID15287 Rev 11 1/43 1 AN2867 Application note Oscillator design guide for STM8AF/AL/S and STM32 microcontrollers Introduction Many designers know oscillators based on Pierce-Gate topology (hereinafter referred to as

			   Notes, Applications, Application note

		

	

	
				
					

		
			AN4776 Application note - st.com

			www.st.com
			May 2017 DocID028459 Rev 2 1/73 1 AN4776 Application note General-purpose timer cookbook Introduction The timer peripheral is part of …
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			120-volt, 100-watt, DMOS audio amplifier with mute …

			www.st.com
			September 2010 Doc ID 6744 Rev 8 1/21 21 TDA7293 120-volt, 100-watt, DMOS audio amplifier with mute and standby Features Multipower BCD technology Very high operating voltage range (±50 V)

			

		

	


                
                
	
				
					

		
			Electronic transformer for a 12V halogen lamp - …

			www.st.com
			APPLICATION NOTE AN528/0999 1/4 ELECTRONIC TRANSFORMER FOR A 12V HALOGEN LAMP by P. Fichera, R. Scollo 1. INTRODUCTION Lighting that uses halogen lamps is commonly found
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			General purpose JFET single operational amplifiers

			www.st.com
			Jun 27, 2008 · Low input bias and offset current Output short-circuit protection High input impedance JFET input stage Internal frequency compensation Latch-up free operation High slew rate: 16 V/µs (typ) Description The TL081, TL081A and TL081B are high-speed JFET input single operational amplifiers incorporating well matched, high-voltage JFET

			   Operational, Input, Output

		

	

	
				
					

		
			LM741 Operational Amplifier - MIT

			www.mit.edu
			Operational Amplifier General Description The LM741 series are general purpose operational amplifi- ... The amplifiers offer many features which make their applica-tion nearly foolproof: overload protection on the input and output, no latch-up when the common mode range is ex-ceeded, as well as freedom from oscillations.

			   Operational, Input, Output

		

	

	
				
					

		
			TL08xx FET-Input Operational Amplifiers - Texas Instruments

			www.ti.com
			IN– 4 3 2 I Inverting input IN+ 3 1 3 I Noninverting input NC — — 8 — Do not connect NC — — 1 — Do not connect NC — — 5 — Do not connect OUT 1 4 6 O Output VCC– 2 2 4 — Power supply VCC+ 5 5 7 — Power supply. TL081, TL081A, TL081B, TL081H TL082, TL082A, TL082B, TL082H TL084, TL084A, TL084B, TL084H

			   Operational, Input, Texas, Texas instruments, Instruments, Output, Input operational

		

	


                
                
	
				
					

		
			LM324 - Single Supply Quad Operational Amplifiers

			www.onsemi.com
			The LM324 series are low−cost, quad operational amplifiers with ... mode input range includes the negative supply, thereby eliminating the necessity for external biasing components in many applications. The output voltage range also includes the negative power supply voltage.

			   Operational, Input, Output

		

	

	
				
					

		
			OPA657 1.6-GHz, Low-Noise, FET-Input Operational …

			www.ti.com
			OPA657 1.6-GHz, Low-Noise, FET-Input Operational Amplifier 1 Features 3 Description The OPA657 device combines a high-gain bandwidth, 1• High Gain Bandwidth Product: 1.6 GHz low-distortion, voltage-feedback operational amplifier • High Bandwidth 275 MHz (G = 10) with a low-voltage noise JFET-input stage to offer a

			   Operational, Input, Input operational

		

	

	
				
					

		
			Ultraprecision Operational Amplifier - Analog Devices

			www.analog.com
			±10 V output range. CMRR of 130 dB minimum, PSRR of 120 dB minimum, and maximum supply current of 2 mA are just a few examples of the excellent performance of this operational amplifier. The combination of outstanding specifications of the OP177 ensures accurate performance in high closed-loop gain applications.

			   Devices, Operational, Analog devices, Analog, Output, Op177

		

	


                
                
	
				
					

		
			MCP23017/MCP23S17 Data Sheet - Microchip Technology

			ww1.microchip.com
			Input High Voltage D040 A0, A1, A2 (TTL buffer) VIH 0.25 VDD + 0.8 — VDD V D041 CS, GPIO, SCL/SCK, SDA, RESET (Schmitt Trigger) VIH 0.8 VDD —VDD V For entire VDD range Input Leakage Current D060 I/O port pins IIL ——±1µAVSS VPIN VDD Output Leakage Current D065 I/O port pins ILO ——±1µAVSS VPIN VDD D070 GPIO weak pull-up current

			   Input, Output, Mcp23017
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