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AMPLIFIER RESPONSE

Voltage Gain A

A mid
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: BANDWIDTH !
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: : > f
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FIGURE 9.1 Frequency response of an amplifier

Figure 9.1

Figure 9.1 shows the frequency response of an AC amplifier. In the midband of an amplifier, the
voltage gain is maximum. Below the midband, coupling and bypass capacitors cause the voltage
gain to decrease. Above the midband, internal and stray capacitances cause the voltage gain to
decrease. The lower critical frequency is f;, and the upper critical frequency is f,. The bandwidth

B of an amplifier is defined as:

B=f2—f1

For instance, if an AC amplifier has a lower critical frequency of 1 MHz and an upper critical

frequency of 3 MHz, then its bandwidth is:

B=3MHz-1MHz=2MHz

A tuned amplifier (one with resonant circuits) is often called a narrowband amplifier because f;

and f, are close in value. For example, if f; = 450 kHz and f2 =460 kHz, then,

B =460 kHz — 450 kHz = 10 kHz
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This is a narrowband amplifier because f, is only slightly larger than f;. On the other hand, an
untuned amplifier is often called a wideband amplifier because f; is much greater than f;.

For example, if f; = 200 Hz and f, = 10 MHz, then,

B =10 MHz -200 Hz = 10 MHz

This is a wideband amplifier because f, is much greater than f;.
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LF198/LF298/L.F398, LF198A/L.LF398A
Monolithic Sample-and-Hold Circuits

General Description

The LF198/LF298/LLF398 are monolithic sample-and-hold circults which utilize BI-FET
technology to obtain ultra-high DC accuracy with fast acquisition of signal and low droop rate.
Operating as a unity gain follower, DC gain accuracy is 0.002% typical and acquisition time is as
low as 6 us to 0.01% . A bipolar input stage is used to achieve low offset voltage and wide
bandwidth. Input offset adjust is accomplished with a single pin, and does not degrade input offset
drift. The wide bandwidth allows the LF198 to be included inside the feedback loop of 1 MHz
op amps without having stability problems. Input impedance of 10'°Q allows high source
impedances to be used without degrading accuracy. P-channel junction FET's are combined with
bipolar devices in the output amplifier to give droop rates as low as 5 mV/min with a 1 uF hold
capacitor. The JFET's have much lower noise than MOS devices used in previous designs and do
not exhibit high temperature instabilities. The overall design guarantees no feed-through from

input to output in the hold mode, even for input signals equal to the supply voltage.

Features

— Operates from £5 V to + 18 V supplies

— Less than 10 ps acquisition time

— TTL, PMOS, CMOS compatible logic input
— Low input offset

— 0.002% gain accuracy

— 0.5 mV typical hold step at C;, = 0.01 uF

— Low output noise in hold mode

— Input characteristics do not change during hold mode
— High supply rejection ratio in sample or hold
— Wide bandwidth

— Space qualified, JM38510

2 Tmya Junn
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Logic inputs on the LF198 are fully differential with low input current, allowing direct connection
to TTL, PMOS and CMOS. Differential threshold is 1.4 V . The LF198 will operate from +5 V to
+18 V supplies.

An "A" version is available with tightened electrical specifications.

Typical Connection

3

ANALOG INPUT O— OUTPUT

SAMPLE
S5V LOGIC
0V INPUT
HOLD —

Functional Diagram

OFFSET

LOGIC oll—
REFERENCE :

HOLD
CAPACITOR
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Absolute Maximum Ratings
—  Supply voltage
— Power Dissipation (Package Limitation)
— Operating Ambient Temperature Range
LF198/LF198A
LF298
LF398/LF398A
— Storage Temperature Range

— Input Voltage

— Logic To Logic Reference Differential Voltage

— Output Short Circuit Duration
— Hold Capacitor Short Circuit Duration
— Lead Temperature
H package (Soldering, 10 sec.)
N package (Soldering, 10 sec.)
M package: Vapor Phase (60 sec.)
Infrared (15 sec.)
— Thermal Resistance (64 ) (typicals):

H package

N package
M package

— 0jc (H package, typical)

4 Ty Tuvnn

+18V

500 mW

-55°C to +125°C
-25°C to +85°C

0°C to +70°C
-65°C to +150°C
Equal to Supply Voltage
+7V, =30V
indefinite

10 sec

260 °C
260 °C
215 °C

220 °C

215 °C/W (Board mount in still air)
85 °C/W (Board mount in 400 LF/min air flow)

115 °C/W
106 °C/W

20 °C/W
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Definition of Terms

Hold Step: the voltage step at the output of the sample and hold when switching from sample
mode to hold mode with a steady (DC) analog input voltage. Logic swing is 5 V.

Acquisition Time: the time required to acquire a new analog input voltage with an output step
of 10 V. Note that acquisition time is not just the time required for the output to settle, but also
includes the time required for all internal nodes to settle so that the output assumes the proper

value when switched to the hold mode.

Gain Error: the ratio of output voltage swing to input voltage swing in the sample mode expressed

as a percent difference.

Hold Settling Time: the time required for the output to settle within 1 mV of final value after the

"Hold" logic command.

Dynamic Sampling Error: the error introduced into the held output due to a changing analog input
at the time the "Hold" command is given. Error is expressed in mV with a given hold capacitor

value and input slew rate. Note that this error term occurs even for long sample times.

Aperture Time: the delay required between "Hold" command and an input analog transition, so

that the transition does not affect the held output.

Innbsna
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