CURRENT CONTROLLER

USES ADJUSTABLE EXPONENT

by Galen W. Ewing*

In connection with electrochemical studies (variable-current
chronopotentiometry), an instrument was required that would
control the current i through a cell as a power of time

i(t)=kem
in which the exponent, m, can assume a wide range of values
of either sign and ranging from perhaps 1/4 to 3.0.

The 433Jt has proved to be a highly convenjent component
for accomplishing this design, using the circuit of Figure 1.

Figure 1. Power-of-time programmable galvanostat. Offset
trimming and power-supply circuitry are conventional.

Two DPDT panel switches determine the sign of the exponent
(S5) and whether it is greater or less than 1 (36). The 200Q
10-turn pot connected to S6 fixes the numerical value of the
exponent, 1000 X dial sctting for m < 1, and 1000 + dial
setting for m > 1. Switched fixed resistors could be used for
a limited set of specific m values.

Two of the inputs to the 433] are fixed: the Y input, and
cither X or Z, as sclected by S5. They are connccted to the
9-volt reference output at pin 11. The active input is supplied
from a conventional ramp gencrator utilizing 2 Model 40J
FET-input amplifier as the integrator (A1). The integrator
output is clamped to ground by diodes D1 and D2, to avoid
applying negative inputs to 433 (while not harmful, negative
inputs drive the output into saturation). The SPDT panel
switch (S3) controls the integrator: initial conditions and run;
hold is not needed. The switch is synchronized with the
recorder’s remote start control.

The 433] output (direct or inverted) is taken to a control
amplifier (A3), the galvanostat proper, the feedback for
which is the electrochemical cell.  With the programmed
current flowing through the cell, the voltage between the
reference clectrode and the “working” clectrode is unloaded
by the follower (A4) and plotted op an X-Y recorder with
its X-axis driven by the lincar time base. Figure 2 (adjacent
column) shows the programmed current, compared with
computed points for m = 3/4 and 4/3, using a 200k§? dummy
load to replace the cell for this measurement. b
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Worth Reading

LAST ISSUE OF ANALOG DIALOGUE
Vol. 7 (1973), No. 2

[f you haven’t seen the last issue of Dialogue, you can get a
copy by requesting L18. Here’s what you’ve missed:

“SERDEX" SERial Data EXchange Modules for “No Soft-
ware” Interfacing in Data Communication and Control
Systems

CMOS Quad Switches and Multiplexers — Low-Leakage,
Low-Dissipation Analog 1.C.’s (See also p. 17 this issue]

Internally-Trimmed Monolithic Multiplier (AD532) — No
External Components Required for <1% Maximum Error

Linc-Operated 3%-Digit DPM (AD2006) [See also p. 15 here]

Model 50: Widcband Fast-Settling 100mA Op Amp

Model 171: High-Voltage Op Amp — Supplies to £150V,
PSR, CMR 100dB

Log-Ratio Modules (Model 756) — 0.5% Log Conformity

Applications Quickie: Bootstrapped AC Coupling

Erratum for Vol. 7, No. 1 — Important if You’ve Considered
Using the AGC Circuit on p. 13 of 7—1

Editorials: On New Advances in ADI's Technology:
Controlled Interfacing, Analog CMOS, Dynamically-
Trimmed Monolithic IC’s

Advertisements: Conversion Products, Low-Leakage Dual
FET’s, Fasc IC Op Amps That Are Basy to Use, Three-
Variable 1C Multiplier-Divider (333

ANNOUNCEMENT OF NEW HANDBOOK
NONLINEAR CIRCUITS HANDBOOK

DESIGNING WITH ANALOG FUNCTION MODULES
AND INTEGRATED CIRCUITS

502 pages of information on Muld-
pliers, Dividers, Log, Antilog,
Power and Root, RMS, and other
non-linear circuits and their appli-
cations, incJuding some unusual
new applications. Includes
principles, circuiery, performance,
specifications, and testing. By the
engincering staff of Analog Devices,
edited by Dan Sheingold. Price $5.95.

To obtain your copy on a “bill me later” basis, use the
reply card.
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Figure 2. Power of time curves. Output voltage proportional
to the 4/3 and 3/4 powers of time. Both scales normalized
about the point of intersection. Circled points are calculated.
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