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↘ The circuit in this Design Idea 
makes a voltmeter that reads to 

0.99V. The idea uses a counter IC to 
drive two sets of four LEDs (Figure 1). 
Each of these two sets represents a 
BCD (binary-coded-decimal) value. 
With all of the LEDs off, the voltmeter 
reads 0V. With all of the LEDs on, the 
reading is 0.99V. Op amp IC1A gener-
ates a predictable voltage ramp.

You use op amp IC1B as a comparator 
to compare the ramp to an input signal. 

The higher the input voltage, the longer 
the output pulse from IC1B is. You use 
this pulse to gate free-running oscillator 
IC2B. A potentiometer on this multivi-
brator circuit allows you to adjust the 
full-range count. The voltmeter has a 
maximum input of 1V and uses three 
dual-part packages. You make output 
counter IC3 work as a two-digit counter 
by strapping the enable pin of the IC3B
part to the MSB (most-significant-bit) 
output of the IC3A part.

A dual op amp is used to create the 
comparator function and the ramp 
generator. The design also uses a dual 
555-type timer chip. You use IC2A to 
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Figure 1 this 100-division voltmeter uses three simple chips.



designideas

52  EDN  |  September 22, 2011 [www.edn.com]

create the ramp and to reset it and 
the output counter, and you use IC2B
as a free-running oscillator that drives 
the counter chip. To blank the out-
put LEDs when the chip is counting, 
Q3 disables drive current to the LEDs 
when IC3 is incrementing. You use IC4
to derive a reference of 2.5V.

Tests of the design use TL084 op 
amps, but you can also use an LM358. 
A top view of the 15×15-hole proto-
type board shows component placement 
(Figure 2a). Figure 2b shows a bottom 
view of the board, with the connection 
and three resistors. You might use flat-
green LEDs with the sides painted black 
or covered with black-plastic sleeves for 
good visibility.EDN

↘ The circuit in this Design Idea 
lets you set a well-controlled 

voltage rate of change, often expressed 
as the differential dV/dt (instantaneous 
rate of voltage change over time in 
volts per second). You can vary the sen-
sitivity with a potentiometer. Set the 
dV/dt from 1V/200 nsec to 1V/3 msec. 

The input voltage can range from a few 
volts to 30V. Higher-voltage transistors 
can be used to increase the upper volt-
age limit. The circuit precharges a 
capacitor with a slow and controllable 
dV/dt to avoid a large inrush current 
during power-up. You can also use the 
circuit to create a high dV/dt for sus-

ceptibility testing on other circuits.
The circuit uses a P-channel 

MOSFET, Q1, to control the rate of 
change of the output voltage (Figure 
1). You drive the MOSFET with a con-
stant-current source comprising Q4 and 
RCS, which feeds gate-to-source resistor 
RGS. Applying a positive control voltage 
to the base of Q4 draws a current that 
creates a voltage across RGS. This volt-
age occurs across the gate and source 
of Q1, turning it on. The circuit uses 
capacitor CDVS as a sensing device of 
the rate of change of the output voltage. 
Voltage variations across CDVS generate 
a current that creates a current propor-
tional to the dV/dt, as the following 
equation shows:
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ICS=CDVS×
dVOUT(t)

dt
.

Resistor RDVS converts this current 
into a voltage signal. When that voltage 
reaches approximately 0.67V, it turns 
on Q2, which turns on Q3. The cur-
rent that Q3 supplies from the input 
tends to lower the Q1 gate-to-source 
voltage and reduces its drive. You use 
RB to limit the base current of Q2. This 
servo action puts the gate-to-source 
voltage of the MOSFET in the Miller 
plateau, a constant-current region of 
the FET’s characteristic curve. The FET 
has an internal Miller capacitance, CGD, 
between the gate and the drain pins. 

Simple circuit controls the rate  
of voltage change across  
a capacitor or another load
Fabien Dubois, Ampere Lab, Lyon, France

Figure 2 A top view of a 15×15-hole prototype board shows component placement 
and connections on the top (green) and bottom (black) for the voltmeter circuit (a). 
A bottom view of the board shows the connection on the bottom, along with three 
resistors (b). For a full-size view of this figure, go to www.edn.com/110922dia.
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Figure 1 This circuit creates a fixed dV/dt based on the control voltage and the  
setting of RDVS.
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