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Single-/Dual-Supply
Precision Analog Limiter
Handles Widelband Signails

Limiter circuits are often needed to prevent a wide-range signal from overloading the
next stage in the signal chain—this user-adjustable circuit provides bipolar limiting at

precise preset value.

s the name implies, a limiter circuit (sometimes

called a “clipper”) prevents a signal from exceed-

ing desired thresholds, which would otherwise

cause saturation and overload of the following
stage. The circuit in Figure 1 precisely limits the wideband
input signal Vi at the VREF level and can be used with both
single and dual power supplies.

Output signal V; of the first stage, U1_1 (one-half of an
LT1810, a dual 180-MHz, 350-V/us low-distortion op amp),
is precisely limited at the level of Vg, but with inverse polar-
ity compared with the input signal. U1_1 has a gain of -1 for
the input signal V;, and a gain of +2 for the reference signal
VREF-

Since the positive input of U1_1 is referenced to Vg, the out-
put signal is referenced to 2 x Vygg. Thus, while the input signal
rises from zero to Vg, the output signal of the first stage de-
creases from 2 X Vygg to Vygr. The second stage of limiter U1_2
is an inverting amplifier with the gain of -1. It’s referenced to the
Vreras well, and restores the original dc level and polarity of the
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1. This analog circuit, based on the LT1810 op amp, precisely limits input signal V; at reference

level VReg.
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Optional network

input signal.

For the output of the first stage, Vo1 =2 X Vggp - V;if V; <
Vrer and Vg = Vyggif V; = Vg, while the output signal of the
second stage is Vi =2 X Vpgp~ Vo1 = V;, if V; < Vigp, and Vi,
= Vggr if V; = Vygg. (Note that the output-dc level, along with
the limiting point, may be shifted by an optional network of R6
and R7; otherwise, that network isn't used.)

D1 is a part of the negative feedback of U1_1, making it an
“ideal diode”—as soon as V; reaches the Vygr level, U1’s out-
put voltage increases until it compensates for voltage drop
V4 of the diode. When V;is less than Vygpand D1 is turned off,
diode D2 is on and sends the output current of U1 directly to its
input. This prevents U1 from negative saturation, which would
significantly decrease the switching speed of the first stage.

The voltage level on the output pin of Ul1_11is (2 X Vygp) -
Vi+ Vg4, and it reaches its maximum level with the minimum
level of the input signal. This determines the maximum pos-
sible level of Vpgg, which doesn’t cause the distortion of the
limiter’s output signal at its minimum level of Vggg = [(V4+)
+ V; - V4]/2. Here, V+ is the maximum
output voltage of op amp at the chosen
Ve, which is almost equivalent to V¢
for the rail-to-rail op amp.

For the same reason, the minimum
level of Vrgr should not be lower than
Vg; however, the input signal may sig-
nificantly exceed V.

The LTspice simulation shows the lim-
iter’s responses for a 1-MHz sine-wave
signal with 8-V peak-to-peak amplitude
(Fig. 2a), and for a 10-V, 2-ps piecewise
linear (PWL) signal crossing the limita-
tion level several times (Fig. 2b), both

Out

1 ELECTRONICDESIGN..COM



I, Lmier asc o Limiter raw

Viout)

--- g

Cusson 1
. WVin004)
Hoez: | 443 358780 Vest: | 54932221V
Curver 2
Vin004)

Hoez: | 474.931 3n Vet |4,7274332v

Difl [Cussor2 - Curson]
B Hosz: [31.572519m Vert: [-765 78250
[ Freo[31673114MHz  Sope: [[2 825470007

y=9.233V

(B

2. The LTspice simulation shows the limiter’s response for a 1-MHz

sine wave signal (a) and a 2-ps piecewise-linear signal (b).

with Vggg of 5.5 V. The limiter is quite accurate within the
entire output-voltage range of the op amp. The simulation
demonstrates that limitation errors don’t exceed 8 mV and
output setting time is within 30 ns around the limitation
point. When compared to the “simple op amp clipper” of Ref.
1, this limiter works at much-higher frequencies and with
significantly lower distortion.
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