J-FET Input Protection in OPA627

The inputs of the OPA6x7 are protected for voltages from +VS + 2 V to –VS – 2 V. If the input voltage can exceed these limits, the amplifier should be protected. The diode clamps shown in (a) in Figure 33 prevent the input voltage from exceeding one forward diode voltage drop beyond the power supplies, which is well within the safe limits. If the input source can deliver current in excess of the maximum forward current of the protection diodes, use a series resistor, RS, to limit the current. Be aware that adding resistance to the input increases noise. The 4- nV/√Hz theoretical thermal noise of a 1-kΩ resistor will add to the 4.5-nV/√Hz noise of the OPA6x7 (by the square-root of the sum of the squares), producing a total noise of 6 nV/√Hz. Resistors less than 100 Ω add negligible noise.

Leakage current in the protection diodes can increase the total input bias current of the circuit. The specified

maximum leakage current for commonly used diodes such as the 1N4148 is approximately 25 nA, more than a

thousand times larger than the input bias current of the OPA6x7. Leakage current of these diodes is typically

much lower and may be adequate in many applications. 
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Figure 33. Input Protection Circuits





	Light falling on the junction of the protection diodes can dramatically increase leakage current, so common glass-packaged diodes should be shielded from ambient light. Very low leakage can be achieved by using a diode-connected FET as shown. The 2N4117A is specified at 1 pA and its metal case shields the junction from light. Sometimes input protection is required on I/V converters of inverting amplifiers; see (b) in Figure 33.Although in normal operation, the voltage at the summing junction will be near zero (equal to the offset voltage of the amplifier), and large input transients may cause this node to exceed 2 V beyond the power supplies. In this case, the summing junction should be protected with diode clamps connected to ground. Even with the low voltage present at the summing junction, common signal diodes may have excessive leakage current. Because the reverse voltage on these diodes is clamped, a diode-connected signal transistor can act as an inexpensive low leakage diode; see (b) in Figure 33.

	This composite amplifier uses the OPA603 current-feedback op amp to provide extended bandwidth and slew rate at high closed-loop gain. The feedback loop is closed around the composite amp, preserving the precision input  haracteristics of the OPA627/637. Use separate power supply bypass capacitors for each op amp.
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100 OPA627 5050 499 20 T 15 700
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NOTE: (1) Closest 1/2% value.
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* Minimize capacitance at this node


AD825 Кратко
	AD825 FEATURES

High speed, Cin=6pF

41 MHz, −3 dB bandwidth

125 V/μs slew rate

80 ns settling time

Input bias current of 20 pA and noise current of 10 fA/√Hz

Input voltage noise of 12 nV/√Hz

Fully specified power supplies: ±5 V to ±15 V

Low distortion: −76 dB at 1 MHz

High output drive capability

Drives unlimited capacitance load

50 mA min output current, RLoad > 150OHm

No phase reversal when input is at rail
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Figure 27. Inverting Amplifier Connection
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Figure 22. Noninverting Amplifier Connection




	The AD825 consists of common-drain, common-base FET input stage driving a cascoded, common-base matched NPN gain stage. The output buffer stage uses emitter followers in a Class AB amplifier that can deliver large current to the load while maintaining low levels of distortion. The capacitor, CF, in the output stage, enables the AD825 to drive heavy capacitive loads. For light loads, the gain of the output buffer is close to unity, CF is bootstrapped, and not much happens. As the capacitive load is increased, the gain of the output buffer is decreased and the bandwidth of the amplifier is reduced through a portion of CF adding to the dominant pole. 
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Figure 21. Closed-Loop Gain vs. Frequency, Gain






OPA603 (Замена - THS3061: 120 MHz (G = 2), 7000 V/μs current feedback amplifier)  
	● WIDE SUPPLY RANGE: ±4.5 to ±18V

● BANDWIDTH: 100MHz, G = 1 to 10 
● SLEW RATE: 1000V/µs 

● FAST SETTLING TIME: 50ns to 0.1% 

● HIGH OUTPUT CURRENT: ±150mA peak 

● HIGH OUTPUT VOLTAGE: ±12V
The OPA603 is a high-speed current-feedback op amp with guaranteed specifications at both ±5V and ±15V power supplies. It can deliver full ±10V signals into 150Ω loads with up to 1000V/µs slew rate. This allows it to drive terminated 75Ω cables. With 150mA peak output current capability it is suitable for driving load capacitance or long lines at high speed. In contrast with conventional op amps, the currentfeedback approach provides nearly constant bandwidth and settling time over a wide range of closedloop voltage gains.

The OPA603 is available in a plastic 8-pin DIP and SO-16 surface-mount packages, specified over the industrial temperature range.
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	EXTENDING BANDWIDTH
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	For gains less than approximately 20, bandwidth can be extended by adding a capacitor, CF, in parallel with a lower value for RF . The optimum feedback resistor value in this case is far lower than those shown in Figure 1. For ±15V operation, select RF  with the following equation: RF (Ω) = 30 • (30 – G) for VS = ±15V For example, for a gain of 10, use RF = 600Ω. Optimum values differ slightly for ±5V operation:

RF (Ω) = 30 • (23 – G) for VS= ±5V CF will range from 1pF to 10pF depending on the selected gain, load, and circuit layout. Adjust CF  to optimize bandwidth and minimize peaking. Figure 5 shows bandwidth which can be achieved using this technique. Typical values for this capacitor range from 1pF to 10pF depending on closed-loop gain and load characteristics. Too large a value of CF can cause instability.
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For most circuit configurations, the OPA603 current-feedback op amp can be treated like a conventional op amp. As with a conventional op amp, the feedback network connected to the inverting input controls the closed-loop gain. But with a current-feedback op amp, the impedance of the feedback network also controls the open-loop gain and frequency response. Feedback resistor values can be selected to provide a nearly constant closed-loop bandwidth over a very wide range of gain. This is in contrast to a conventional op amp where circuit bandwidth is inversely proportional to the closed loop gain, sharply limiting bandwidth at high gain. Lower feedback resistance gives wider bandwidth, more frequency-response peaking and more pulse response

overshoot.
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	Figure 3 shows a simplified schematic of an early IC CFB op amp, the AD846—introduced by Analog Devices in 1988. Notice that full advantage is taken of the complementary bipolar (CB) process which provides well matched high ft PNP and NPN transistors. Transistors Q1-Q2 buffer the non-inverting input (pin 3) and drive the inverting input (pin 2). Q5-Q6 and Q7-Q8 act as current mirrors that drive the high impedance node. The CCOMP

capacitor provides the dominant pole compensation; and Q9, Q10, Q11, and Q12 comprise the output buffer. In order to take full advantage of the CFB architecture, a high speed

complementary bipolar (CB) IC process is required. With modern IC processes, this is readily achievable, allowing direct coupling in the signal path of the amplifier.
	The CFB topology is primarily used where the ultimate in high speed and low distortion is

required. The fundamental concept is based on the fact that in bipolar transistor circuits currents

can be switched faster than voltages, all other things being equal.
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Figure 3: AD846 Current Feedback Op Amp (1988)






