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n each issue and online, 
Electronic Design is proud 
to present articles span-
ning the entire electronics 
industry, from probing 
Engineering Features by our 

own staff to insightful columns from 
our Contributing Technical Experts 
to practical Design Solutions written 
by engineers at leading companies.

 Overall, though, we get the best 
feedback about our Ideas for Design. 
You appreciate these brief articles 
most of all because they offer hands-
on advice for everyday quandaries. 
In other words, you can go right to 
your workbench, open up your latest 
issue of Electronic Design, and get 
to work.  

BACK IN TIME

This year, we celebrate Electronic 
Design’s 60th Anniversary with a 

special look at our most popular 
department. Electronic Design 
launched in December 1952, and 
in the February 1953 issue, Editor 
Edward E. Grazda asked for submit-
ted articles that are “informative, 
with practical design information 
of direct value to the electronic 
designer.” Those early readers 
responded. That issue also featured 
what could be called the first IFD, 
though it didn’t carry the depart-
ment name: “‘Hipersil’ Design 
Data Curves” by Paul Muchnick of 
Sorensen & Company Inc. After a 
series of articles under the “Design 
Forum” banner, the first official 
IFD appeared in the March 15, 1956 
issue: “Applying Tape Resistors In 
Design” by Harlan R. Hansen of 
Hansen Electronics Company. 

Since then, we’ve published 
thousands of Ideas for Design. In 
an introduction to a 1996 supple-

ment compiling the best submis-
sions of that year, Editor Stephen 
E. Scrupski estimated a collection 
of more than 4000 articles. And 
we’ve only grown since then. In this 
issue, we look at how the depart-
ment has evolved, reprinting clas-
sic submissions from 1956, 1962, 
1972, 1982, 1993, and 2002 just as 
they originally appeared. Analog/
Power Editor Don Tuite offers some 
commentary on each of these gems, 
explaining how they were unique to 
their time—or perhaps something 
that would still work today. 

Also in this issue, we present a 
selection of contemporary Ideas 
for Design (p. 39). Some of these 
IFDs are a bit longer than usual, 
with more schematics or equations. 
We’re happy to present them here, 
where they have a little more space 
than our typical issues. We’re also 
reprinting some of the most popu-

lar IFDs, based on Web traffic, of 
the past three years (p. 53). If you 
missed them the first time around, or 
if you’d like a second look, you can 
take advantage of them here. 

Finally, the Ideas for Design 
department doesn’t work without 
you. Your passion for design is evi-
dent in your work and in the com-
ments you send us. Many of you 
began in your youth, building hobby 
kits, and that inspiration continues 
today (see “The Rise And Fall Of 
Heathkit—And Rise Of SparkFun,” 
p. 17). We want to share your enthu-
siasm and your innovations with the 
industry at large. So why not submit 
an IFD of your own? For details on 
how you can do that, go to http://
electronicdesign.com/Article-
Submission. We pay $150 for each 
IFD published. And who knows? 
Maybe we’ll publish it again in our 
next anniversary issue. 

Reader Submissions Drive Our 
Most Popular Department
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NEAL HESS OF HUGHES WEAPONS Systems Development Labs 
describes how to fabricate a test-probe head that plugs into 
plated-through holes in a printed-circuit board (PCB). This is 
more than a year before Sputnik. Even though it was possible 
to buy a “nine-transistor,” battery-powered, AM radio built on 
a PCB, consumers still were paying a premium for Philco TV 

sets because of the excellence and reliability of their hand-
wired chassis. To most people’s minds, the PCB, even with 
through-hole-mounted components, was newfangled and po-
tentially unreliable.

However, here’s an engineer at an aerospace research 
and developmentfacility talking about the mechanics of test 

probes. One can imagine going back in a time machine to 
snatch Mr. Hess and bring him forward to show him the wafer 
probers that could be found in one of today’s semiconductor 
fabs. The change in scale would impress him, but fundamen-
tally, we’re carrying through on what the engineers at Hughes 
were doing in 1956.

ETCHED BOARD TEST POINTS JUNE 1, 1956

60 Years of IFDs
RICHARD GAWEL | MANAGING EDITOR
richard.gawel@penton.com
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60 Years of IFDs1960s
TECHNIQUE FOR SIMULATING STRAIN-GAUGE-TRANSDUCER SIGNAL DECEMBER 20, 1962

SIGMUND MEIERAN OF BOEING DESCRIBES a me-
chanical switching arrangement that switches an 
excitation voltage between the output of a bridge 
sensor and a voltage divider. The object is to 
validate the performance of the measurement 
system by simulating a change in sensor output, 
while continuing to present constant impedance 
to the test electronics. 

Graphically, the schematic requires a little ef-
fort to comprehend.  Then you realize that it’s 
all based on a four-pole, double-throw switch. 
In one position (top), the output is connected 
normally—to the top and bottom terminals of the 
bridge. In the other switch position, the top and 
bottom nodes of the bridge are shorted and con-

nected to the lower output terminal, and the right 
terminal of the bridge is connected to a trimma-
ble voltage divider, with the divided output con-
nected to the upper output terminal.

Conceptually, allowing for today’s lower exci-
tation voltages (the 1962 article mentions 25 V), 
the technique should still be handy. As it was 
back in 1962, industrial process control contin-
ues to use bridge sensors. The difference is in the 
signal conditioning and processing downstream.

Unrelated to this particular IFD, this magazine 
page includes an announcement of the previous 
issue’s “Most Valuable” IFD award, as judged by 
readers—$50. That would be about $380 in to-
day’s currency.  

Looked at another way, it would have bought 
167 gallons of gasoline. Unfortunately, the re-
ward did not kept up with inflation, disappearing 
eventually because, before the Internet, counting 
bingo-card mail-in ballots every month came to 
represent just too much overhead. 

The December 20 issue also featured “DC-
Servo Amplifier Has Single-Ended Drive” by 
Richard Shaum of Sandia Corp., “Pulse Detec-
tion Circuit Monitors Computer Operation” by 
V. Lemley of Librascope Inc., “Four Design 
Techniques For Two-Terminal Regulators” by 
Ronald Zane of UC Berkeley, and “Audio Fre-
quency Amplifier Responds Over 10-Cps Band-
width” by Paul Fung of Westrex Co. 
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Department Name 1970s
ELIMINATE 
TROUBLESOME 
COMMON-
MODE OUTPUT 
VOLTAGES IN IC 
VIDEO AMPLIFIERS  
 
DECEMBER 7, 1972

BY THE TIME THIS COLLECTION 

hits the early 1970s, mono-
lithic op amps were com-
mon. However, they weren’t  
without “gotchas,” including 
output common-mode volt-
ages that were inconvenient 
if the circuit designer were 
using direct coupling to the 
following stage. Here, S. Sa-
reen of Aertech Industries 
explains how to (and how 
not to) remove the offend-
ing offset from the output of 
video op amps. 

The concept is based on 
using an an emitter follower 
with a voltage divider in the 
emitter lead that includes 
a string of diodes along 
with resistors. The signal is 
picked off at the point where 
the output offset is can-
celled, as in Figure 2.  

The problem is that what 
we would call Vf today 
(which the author calls VD), 
varies inversely with tem-
perature by –2 mV/°C The 
IFD provides an algorithm 
for picking the resistive ele-
ments of the emitter-bias 
totem pole to compensate 
for the temperature effects.  
The author also points out 
that the constant-voltage-
drop (diodes or Zener) ele-
ments must be on the lower 
side of the pick-off point in 
the voltage divider.
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Department Name1980s
D-TYPE FLIP-
FLOP ENDS 
FIFO MULTIPLE 
PULSING  
 
OCTOBER 28, 1982

THE AUTHOR OF THIS BIT 

of advice about how to 
properly clock a FIFO 
is none other than Irvin 
Feerst, the most vigorous-
ly outspoken champion 
of the working engineer 
of the second half of the 
twentieth century and 
perennial thorn in the 
side of the IEEE, which 
he felt helped encourage 
a surplus of engineers, 
helping companies drive 
down salaries.  

This IFD demonstrates 
the clarity of his writ-
ing style. It’s 1982, so 
many designers are using 
discrete FIFOs to buf-
fer data. Feerst reminds 
readers of the basics of 
FIFO timing. Then he 
points out that if the de-
signer falls for the trap 
of ANDing SHIFT-IN 
or SHIFT-Out and the 
corresponding READY 
lines, he can cause mul-
tiple shift pulses, as in Fig-
ure a.  Syncing everything 
up with a D flip-flop, as in 
b, prevents the problem. 
He then points out the 
need to realize that first-
byte latency is not the 
same as clock rate, except 
in continuous operation, 
and that older flip-flops 
do not clear the data 
from the last cycle after 
a “clear” command —an-
other potential “gotcha.”

ELECTRONIC DESIGN
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Department Name 1990s
BUILD A DIGITAL 
TEMP MONITOR  
 
DECEMBER 2, 1993

THE BEST IFDS COMBINE 

SIMPLICITY with utility. 
Here, Jim Hulsebus ex-
plains how to set up an 
Analog Devices’ AD590 
sensor to remotely read 
temperatures over as much 
as 100 feet and output the 
results directly on the volt-
age display of a digital mul-
timeter (DMM). 

There isn’t much need 
for a mental conversion. 
As Hulsebus says, a read-
ing of 0.285 V on the 
multimeter means 28.5°C 
at the sensor. The active 
devices comprise an ADI 
AD580 2.5-V voltage ref-
erence and the two halves 
of an OP220 dual op amp. 
A separate LM393 circuit 
does duty as a battery mon-
itor with an LED that stays 
lit until the battery needs 
replacing or recharging. 
The schematic shows a 
conventional 9-V battery, 
and the short descrip-
tion says it should last two 
weeks in continuous use.

Hulsebus worked for 
Miltope, a military weap-
ons contractor.  With a 
9-V battery for power and 
a stock multimeter for 
readout, it’s clear this de-
sign isn’t borrowed from 
a weapons application. In-
stead, it’s the kind of thing 
that makes IFDs popular 
in the first place—the prod-
uct of an engineering mind 
that can’t stop thinking, 
“Wouldn’t it be neat if....” 
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Chad L. Olson
Maxim Integrated Products Inc., Sunnyvale, CA; e-mail: Chad_Olson@maximhq.com

For Just Pennies, Boost Current
From Negative Linear Regulator

A dding four components to a neg-
ative linear regulator (U1 in the
figure) increases the load current

by 60%. The additional pass transistor
and associated resistors cost less than
$0.17 in 1000-unit quantities. 

Connecting the SET terminal to
ground keys U1’s output voltage to
–2.5 V. U1’s maximum load current is
200 mA. The extra components (Q1,
R1, R2, and R3) draw another 120 mA
maximum from the load. This pro-
duces a total maximum load current of
320 mA without degrading the output
regulation.

In addition to reducing the power
dissipated in Q1, R1 prevents thermal
runaway in Q1 and provides momen-
tary protection against a short-circuited
output. By limiting gain in the Q1loop,
R1 also prevents oscillation. Current
flowing through U1 from OUT to VSS
produces a voltage drop of VR2 across
R2 and R3, which enables Q1 to con-
duct load current as VR2 approaches the
base-to-emitter threshold of Q1. This
threshold (VBE) is approximately 0.7 V
at room temperature.

Choose the values of R1, R2, and R3

CIRCLE 521

to ensure that R2, R3, and Q1 dissipate
maximum power at the maximum
load current (320 mA in this case). At
320 mA, U1 conducts 200 mA and Q1
conducts 120 mA. Component power
dissipation at maximum load is as fol-
lows:

PR1 = IR1
2 · R1 = 120 mA2 · 9.1 W =

131 mW 

PQ1 = VQ1 · IQ1 = 

(VSS · VR1 · VOUT) · IQ1 = 
(5 V · 1.1 V · 2.5 V) · 120 mA = 
168 mW 

PR2 = IR2
2 · R2 = 100 mA2 · 18 W = 

180 mW

PR3 = IR3
2 · R3 = 100 mA2 · 18 W = 

180 mW

PU1 = VU1 · IU1 = 
(VSS · VR2 -VOUT) · IU1 = 
(5 V · 1.8 V · 2.5 V) · 200 mA = 
140 mW

To provide higher load current, you
can easily modify the circuit by increas-
ing the power-dissipation ratings of R1,
R2, R3, and Q1. The table details the
components shown for a 320-mA load
current. For power dissipation, the cir-
cuit board should have ample copper
connected to the leads of power-dissi-
pating components. Heat then con-
ducts through the component leads to
the circuit board, spreads into the cop-
per areas, and exits the board through
convection.

R1 9.1

R 2 18

Q1
CMPT 2222A

C 1
1 F

ON

ON
OFF

GND

VSS
–5 V  5%

–2.5 V
320 mA

R 3 18

3

2 5

4

1

C 3
1 F

C2
0.1 F

IN

SHDN

SET

GND

OUT

U1
MAX1735EUK25

COMPONENTS USED IN EXAMPLE CIRCUIT
Component

R1

R2, R3

Q1

U1

Power dissipation

250 mW
derate 4.55 mW/°C
above 70°C
250 mW
derate 4.55 mW/°C
above 70°C
350 mW
derate 2.8 mW/°C
above 25°C
571 mW
derate 7.1 mW/°C
above 70°C

Allowable power
dissipation at
85°C
181.75 mW

181.75 mW

182 mW

464.5 mW

Package

1206

1206

SOT23-3

SOT23-5

• Manufacturer
• Part Number
• Description
Kamaya Inc.
RMC18-9R1JB
9.1-V ±5% resistor
Kamaya Inc.
RMC18-18RJB
18-V ±5% resistor
Central Semiconductor Corp.
CMPT2222A
NPN transistor
Maxim Integrated Products
MAX1735EUK25
200-mA negative LDO

A pass transistor and three associated resistors increase load current by 60% in this negativelin-
ear regulator.

FOR JUST 
PENNIES, BOOST 
CURRENT FROM 
NEGATIVE LINEAR 
REGULATOR  
 
NOVEMBER 25, 2002

WHAT DO WE KNOW ABOUT 

November of 2002? The 
technology boom of the 
previous decade had im-
ploded, military action in 
Iraq was in the cards, and 
nobody knew what to ex-
pect next. It was a bad time 
to splurge. What could be 
more appropriate than an 
IFD that took an existing 
analog voltage regulator 
and boosted its maximum 
load current by 60% at a 
parts cost of less than two 
dimes? That’s what Maxim 
Integrated’s Chad Olson 
gave us. In the process, he 
provided a general lesson 
in how to add an external 
pass device to any mono-
lithic regulator.

Not surprisingly, he 
chose one of Maxim’s 
regulators. The Electronic 
Design staff has internal 
debates about using ideas 
written by apps engineers 
who work for the compa-
nies whose products are 
featured in the schematic. 
Our policy is that, if the 
idea is generic enough and 
helpful enough, either as a 
solution to a tricky prob-
lem, or as an illustration of 
a general approach, we’re 
happy to present it. (Just 
be sure to talk it over with 
your company’s marketing 
department first.) 
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ing the power-dissipation ratings of R1,
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