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A. Ancient logic! Not microproces-
sors, or fast modern logic types, but 
old slow 4000 Series CMOS. It’s not 
quite as old as Stonehenge1 but the 
4000 Series contains many valued 
ancient monoliths.

Analog circuitry often needs a little logic, 
or perhaps a simple oscillator or timer, but 
it may not operate from logic supplies, and 
fast logic generates switching noise.

4000 Series CMOS, still widely available2 
despite its age (>40 years), is ideally suited 
for this application. Working with supplies 
from 3 V to 15 V (sometimes 18 V), its cur-
rent consumption is low; it does not draw 
brief, but large, pulses of current when 
switching; and because it is slow it is quiet.

Some 4000 Series devices (4093 quad 
NAND gate and 40106 hex inverter, for 
example) have Schmitt trigger inputs and 
can create square waveforms from slow ana-
log inputs with few additional components. 
These devices may also be used in simple 
oscillators, timers, and pulse generators.

Because the input current of 4000 Series 
devices is low, and we are not usually wor-
ried about speed in these applications, the 
logic may be made more complex, where 
necessary, by adding diode/resistor AND 
or OR logic at the inputs. The 5 pF to 7 pF 
input capacitance may be used, in conjunc-
tion with high value series input resistors,  
to generate time delays of several  
microseconds.

The 4000 Series includes the 4046 phase-
locked-loop (PLL) circuit, which has a use-
ful phase comparator and a convenient, 
though low performance, voltage-controlled 
oscillator (VCO)3.  Many other useful small- 

and medium-scale logic functions are avail-
able in the family 4 .

There are, of course, disadvantages: timers 
and oscillators made with the 4000 Series 
have poor temperature and supply voltage 
sensitivity, and the oscillators have poor 
phase noise; complex logic, unless it hap-
pens to be available as an MSI function, will 
require several devices to fabricate it; and 
the devices are available only in DIL and 
SOIC packages.

Nevertheless, the 4000 Series is ideally suit-
ed to providing logic and timing functions in 
predominantly analog circuitry. Offering low 
switching noise and low power consumption 
over a wide supply-voltage range, it should 
always be considered when such functions 
are needed.
1  Over 4000 years old, Stonehenge has a slight  

advantage over the 40-year-old 4000 Series.
2  The 4000 Series is widely available, but not from 
Analog Devices.

3  If a better VCO is required, the AD654 works well 
with the 4046 phase comparator, and will operate 
with 5-V to 36-V supplies.

4  http://en.wikipedia.org/wiki/List_of_4000_series_ 
integrated_circuits
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