










































































































































































































































































vour = 2v1N The MC14093 is used to form an oscillator with complemen· 
;-- i:rc2o1A--1 tary non-overlapping outputs. R1 and C1 determine the fre· 

quency of oscillation (roughly 1.2kHz at V1N = 4.SV). The 
oscillator outputs drive two sets of switches in the LTC201A 
and ensure that one pair of switches shuts off before the 
other set turns on. C1N is alternately charged to V1N and then 

I 

' 1µF stacked on top of V1N to charge Cour. R2 reduces the supply 
330k 

Figure 2. Micropower, 4.SV-1 SV Input, Voltage Doubler 

The circuit consists of an oscillator, a servo amplifier and a 
charge pump. The oscillator's divided down output is ex· 
pressed as current (charge per time) by the LTC201A-500pF 
combination. The input voltage is converted to current by the 
220k trimmer pair. The amplifier controls the oscillator fre­
quency to force the net value of the current into A1 's 
summing point to zero. 

The 1.5MO resistor between V1N and the reference buffer am­
plifier sums a small input related voltage to the reference, im· 
proving linearity. The 0.022µF capacitor prevents excessive 
negative transitions at LTC201A 01 -02 pins. The series 
diodes in the oscillator divider supply line lower supply volt· 
age, decreasing current consumption. The 10MO resistor at 
QB's collector dominates node leakages ensuring low fre· 
quency operation by forcing QB to always source current. 

Precision Voltage Doubler 

The precision micropower voltage doubler of Figure 2 has an 
input voltage range of 4.SV to 15V. The low supply current of 
the LTC201A allows it to be powered directly from the input 
voltage. Total no load supply current of the circuit ranges 
from 20µA at V1N = 4.SV to 130µA at V1N = 15V. Output 
impedance is only 1.2k0 at V1N = 4.SV and reduced to 6000 at 
V1N = 15V. The accuracy of this circu it is better than 0.2% 
over the 4.SV to 15V input range. 

Linear Technology Corporation 
1630 McCarthy Blvd., Milpitas, CA 95035-7487 • (408) 432-19'.Xl 
FAX: (408) 434-0507. TELEX: 4m9n 

voltage to the MC14093 which keeps current drain low. The 
diode ensures latch-free power-up for any input rise time 
condition. 

Quad 12-Bit Sample and Hold 

Figure 3's sample and hold uses the low charge injection of the 
LTC201A combined with the low offset voltage of the LT1014 to 
produce a sample to hold offset of only 0.6mV. This makes it 
accurate enough for 12-bit applications. Acquisition time to 
0.6mV is 20µs. Aperture time is 300ns (the off time of the 
LTC201A). Droop rate is 2mV/ms and is limited by the IB of the 
LT1014. The input range is 3.SV to -SV with ± SV supplies. 

+5V 

.. ---- LT'iii141 

-5V 

Figure 3. Quad 12-Bit Sample and Hold 
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For additional literature on LTC201A, call (800) 637·5545. 
For applications help, call (408) 432-1900, Ext. 445. 
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MEGABIT MEMORIES 
As Big As Your Imagination 

The first time your designs start 
having density or space prob­
lems, we should be talking. 
Whether you need a few mega­
bits of SAAM in a 32-pin DIP, o 
64-Megabits of Flash PROM in a 
2" x 2" flatpack, we can help. 

Our newest models, for example, 
are a series of 4-Megabit (512Kx8) 
CMOS SRAMs in a rugged 1.6 " x 
0.6" ceramic 32-pin DIP with 
JEDEC standard pinouts. They 
offer read access times from 
45nSec to 120nSec, and three 
temperature ranges. They also 
feature a typical operating current 
of just 37mA, and data retention 
with voltages as low as 2.0 volts. 
Data retention current at 25°C 
is typically 10ua. Just right for 

those low-power battery-backed 
applications. As with all our prod­
ucts, Screening to MIL-STD-883C 
is an available option. 

If 4-Megabit isn't enough, we have 
a new 34-pin 8-Megabit Flash 
PROM module that measures just 
1.93" x 1.14 7 At 0.41 in~ it's probably 
the smallest package available 
holding that much non-volatile 
memory. Organized as 1 Mega­
byte x 8, its eight pages of one 
megabits each can be erased a 
page at a time without affecting 
the other pages. Access time is 
150nSec. Programming typically 
takes just 10uSec/byte and 2 

seconds/page. Chip erase also 
takes 2 seconds/page. We also 
have a 2 " x 2 " 64-Megabit Flash 
PROM flatpack in test now, and 
still larger capacities to follow. 

We have all the building blocks for 
your tiny systems, the memory 
and density for your terabit 

dreams, and the products to help 
you anywhere in between. If it's 
only a 2-Megabit SRAM or 
EEPROM in a miniature package, 
or a shoebox-size supercomputer 
array, we have the technology and 
the expertise to respond. Your 
imagination or ours, we'll make 
it happen. 

W White Technology, Inc. 
A wholly owned subsldl•ry of Bowm•r ln1trument Corpor•tlon 

4246 E Wood St. • Phoenix, Arizona 85040 • (602) 437-1520 
FAX 602-437-9120 • TWX 910-951-4203 
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DESIGN IDEAS 
EDITED BY CHARLES H SMALL 

Passive network is totally resistive 

Prayson Pate 
BNR, Research Triangle Park, NC 

The circuit in Fig la looks trivial, but it isn't. It can 
provide a resistive termination to a transmission line 
over a wide bandwidth-much wider than you can 
achieve with op amps. Further, you can extend the 
circuit to make multipole lowpass, highpass, and band­
pass filters. Note that although the circuit resembles 
a tank circuit, it doesn't ring. In fact, ringing arising 
from component mismatch is small for reasonable com­
ponent tolerances. 

To calcuate the circuit's impedance, first let 
Z1=RllL and Z2=RllC. If w1=R/L and w2=l/RC, 
then 

and 

Thus the circuit's input impedance equals Z1 + Z2, or 

This expression reduces to simply R if w1 = w2 = w0• 

R 
,ye 

- + --
c 

VIN R~ *c 

(a) (b) 

You can calculate values for L and C simply: 

L = wofR = 2'TT/F 0 

and 

The circuit's transfer function is then: 

which is the same transfer function as a simple LC 
lowpass filter. 

You can realize more elaborate circuits by various 
combinations of the RL and RC subcircuits. Swapping 
the subcircuits in the circuit in Fig la yields a highpass 
circuit with the same pole. Fig lb shows a 2-pole low­
pass filter, and Fig le shows a bandpass filter. In Figs 
lb and le, the resistive input impedance of the second 
filter stage acts as the parallel resistor for the first 
stage. You can repeat this arrangement many times. 
The bandpass filter in Fig le does have the disadvan­
tage of a 3-dB loss in its passband. EDN 

To Vote For This Design, Circle No. 746 

(c) 

Fig 1-The simple circuit in a provi.des resistive termination at all frequencies. Combining and swapping the circuit's elements yields the 
2-pole lowpass filter in b and the bandpass filter in c. 
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DESIGN IDEAS 

Watchdog timer sounds alarm 

N Kannan 
Centre for Development of Imaging Technology 
Kerala) India 

The watchdog timer in Fig 1 contains a counter, IC3, 

in addition to the usual retriggerable 555 timer, IC1• 

The counter will sound an audible alarm if the watch­
dog timer trys to reset the µP a certain number of 
times-eight in the case of the counter in Fig 1. The 
alarm indicates that despite numerous resets , the sys-

5V 

3 

0.01 
µF 

tern µP has failed to restart successfully, and the sys­
tem is truly dead. 

A second 555 timer, IC2, resets the counter, IC3, for 
the duration of a manual system restart. You could 
easily modify the design so that the system µP resets 
the counter. EDN 

To Vote For This Design, Circle No. 747 

TO 
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1/4 7400 
5V R0 1 R0 2 

2N2222 
6 

MANUAL~ 
2 3 

I~ 
555 RESET X' 5 

-= -= 5V 

Fig I-This watchdog timer counts reset pulses and sounds an audible alarm if the system µP doesn't respond to a certain number of resets. 

Single-chip chime sounds pleasant note 

Dennis Eichenberg 
Parma Heights) OH 

The circuit in Fig 1 uses only one IC, produces a pleas­
ant tone, and sports a single control for adjusting the 
tone's chiming rate. IC1A and ICrn form an astable mul­
tivibrator, which produces the circuit's basic tone. The 

136 

multivibrator's frequency is: 

The component values in Fig 1 produce a 668-Hz 
tone. IC1c buffers the multivibrator's output to the 
80 speaker. Current-limiting resistor, R2, determines 

EDN August 2, 1990 



SPECIFICATIONS 
TOSW-230 
ZSDR-230 

Freq. Range(MHz) 10-3000 

Insert. Loss (dB) typ. max. 
I0-100MHz 1.3 1.9 
1 00-1500MHz 1.1 1.9 
1500-3000M Hz 1.8 2.7 

Isolation( dB) lyp. min. 
10-100MHz 60 40 
100-1500MHz 40 28 
1500-3000MHz 35 22 

1 dB Compression( dBm) lyp. min. 
10- l OOMHz 17 6 
100-1500MHz 27 19 
1500-3000MHz 30 28 

VSWR(ON) typ max. 
1.3 1.6 

Sw1tch1ng Time (µsec) typ. max. 
(from 50% TIL to 90% RF) 2.0 4.0 

Oper. Temp.( 0 C) -55 to +100 

Stor. Temp.(°C) -55to +100 

Price ( 1 0-24) $39.95 
(1-9) $8995 

TOSW-425 
ZSDR-425 

10-2500 

typ. max. 
1.3 1.7 
1.1 1.7 
1.8 2.5 

typ. min. 
60 40 
40 30 
35 22 

typ. min. 
17 6 
27 19 
30 28 

typ. max. 
1.3 1.6 

typ. max. 
2.0 4.0 

-55 to +100 

-55 lo +100 

$59.95 
$10995 

Now, high-speed, high-isolation switches with 
built-i n drivers, tough enough to pass stringent 

MIL-STD-202 tests. There's no longer any need to hassle 
with the complexities pf designing a TTL driver interface and 
then adding yet another component to your subsystem ... it's 

already included in a rugged, low-cost, compact assembly. 
Available in the popular hermetically-sealed 

T0-8 package or a small EMl-shielded metal connectorized 
case, these tiny PIN-diode reflective switches, complete 

with driver, can operate over a 10 to 3000M Hz span with a fast 
2µsec switching speed. 

Despite their small size, these units offer 
isolation as high as 40dB(typ), insertion loss of only 1.1dB(typ), 

and a 1dB compression point of +27dBm over most of the 
frequency range. All models are TIL-compatible and operate from 
a de supply voltage of 4.5 to 5.5 V with 1 .8mA quiescent current. 

Switch to Mini-Circuits for highest quality 
innovative products ... and leave the driving to us. 

finding new ways 
setting h1qher standards 

O Mini-Circuits 
A D 1v1s1on ol Sc1en1 1t1c Component s C orp orat1o n 

PO Box 350166. Brook lyn . New York 11235-0003 (718) 934-4500 
Fax (718) 332-4661 Domestic and International Telexes· 6852844 or 620156 

CIRCLE NO. 82 WE ACCEPT AMERICAN EXPRESS 
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DESIGN IDEAS 

the speaker's volume. R2's minimum value is 220!1. 
ICm and IC1E form an asymmetric, astable multivi­

brator, which adds a chime effect to the circuit's basic 
tone. The chime effect's frequency is: 

+9V 

2 

10 

NOTES: 1. IC1 • 4049. 

01 
IN914 

R, 
100k 

2. ALL RESISTORS ARE 1/4 W, 10%. 
3. ALL CAPACITORS ARE 25 voe. 20%. 

4 

R7 gives this rate multivibrator a slowly varying output 
signal to produce a pleasant decay for the chime effect. 
IC1F is an inverting amplifier for the chime multivi­
brator. EDN 

C1 
0.01 
µF 

To Vote For This Design, Circle No. 748 

C2 
0.47 
µF Ra 

100k 

6 

Rg 
10M 

15 

SPEAKER 
an 

Fig 1-Using only one IC, this dual multivibrat,or produces a pleasantly decaying, chime-like sound. 

Diodes stabilize CMOS circuits 

Cezary Rudnicki 
Institute of Electronics) Warsaw) Poland 

The simple diode network in Fig 1 can stabilize the 
voltage supplied to CMOS circuitry from a battery. 

o, 10mA 
MAX 

4.5V 
D2 

3AACELLS 
03 

Fig 1-This simple diode network stabilizes the supply voltage for 
low-power CMOS circuits running at 3V . 

138 

Table 1-Voltage regulation 

Input 4.SV 4V 3.SV 3.2V 3V 2.8V 
Output 3.28V 3.21V 3.14V 3.0SV 2.94V 2.8V 
LED on on on on on off 

D1 and D2 must have a combined forward-voltage drop 
of about 1.5V. And D3 is an LED with a forward­
voltage drop of about 1. 7V. Table 1 shows the net­
work's output voltage as the battery's voltage declines. 

EDN 
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Seagate's Wren Family 

DISC DRIVES 

ince their intro­
duction, Wren® 
disc drives have 

been among the most sought after in 
the industry. With their high capacity 
and sterling performance features, it's 
no wonder we've been hard-pressed 
to fill all the orders. Fortunately, that's 
now changed. 

These 5.25" half- and full-height 
drives are ready for immediate deliv­
ery in capacities ranging from 43 to 
1200 megabytes in a variety of ST412, 
SCSI, ESDI and AT interfaces. Our 
unique Zone Bit Recording~ used in 
most models, and low-mass actuator 
give Wren drives high data transfer 
rates and average seek times as low as 
10.7 msec. These specifications make 
the Wren family the ideal choice 
for thousands of high-performance 
applications. 

Like the artist who spends years 
perfecting his craft, Seagate has spent 
the past decade mastering the fine 
art of disc drives. To become further 
enlightened about Wren and our other 
disc storage solutions, contact your 
authorized Seagate distributor, or call 
Seagate directly: 800-468-DISC, or 
408-438-6550. 

&)>Seagate 
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Design Entry Blank 
$100 Cash Award for all entries selected by editors. An 
additional $100 Cash Award for the winning design of 
each issue, determined by vote of readers. Additional 
$1500 Cash Award for annual Grand Prize Design, 
selected among biweekly winners by vote of editors. 

To: Design Ideas Editor, EDN Magazine 
Cahners Publishing Co 
275 Washington St, Newton, MA 02158 

I hereby submit my Design Ideas entry. 
Name ________________ _ 

Title __________ Phone ____ _ 

Company _______________ _ 

Division (if any) _____________ _ 

Street ________________ _ 

City ____________ State ___ _ 

Country __________ Zip ____ _ 

Design Title ______________ _ 

Home Address _____________ _ 

Social Security Number __________ _ 
(Must accompany all Design Ideas submitted by US 
authors) 

Entry blank must accompany all entries. Design entered 
must be submitted exclusively to EDN , must not be 
patented, and must have no patent pending. Design must 
be original with author(s) , must not have been previously 
published (limited-distribution house organs excepted), and 
must have been constructed and tested. 

Exclusive publishing rights remain with Cahners 
Publishing Co unless entry is returned to author or editor 
gives written permission for publication elsewhere. 

In submitting my entry, I agree to abide by the rules of 
the Design Ideas Program. 

Signed ________________ _ 

Date _________________ _ 

ISSUE WINNER 
The winning Design Idea for the March 29, 1990, issue 
is entitled "Meter quickly measures low-speed rpm," sub­
mitted by David Sherman of David Sherman Engineering 
(Everett, WA). 

Your vote determines this issue's winner. All designs 
published win $100 cash . All issue winners receive an ad­
ditional $100 and become eligible for the annual $1500 
Grand Prize. Vote now, by circling the appropriate number 
on the reader inquiry card. 
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Setup tests crystals 

Jon Dunn 
Bertan Associates) Hicksville) NY 

Certain crystals aren't suitable for oscillator circuits 
that use logic gates (Fig 1). If a crystal has more than 
one series-resonant mode, such a circuit can oscillate 
indeterminately at one of several frequencies. 

With the simple test setup in Fig 2a, you can quickly 
identify crystals with spurious modes on your scope 
(Fig 2b). If you identify unsuitable crystals, your crys­
tal supplier may be able to change its manufacturing 
methods to eliminate the spurious modes. EDN 

To Vote For This Design, Circle No. 750 

I I 

Fig I-Simple oscillator circuits that employ logic gates depend 
on the crystal's series-resonant rrwde, so a crystal that has more 
than one series-resonant rrwde is not suitable for such circuits. 

RAMP 

(a) 

200 kHz 

NO GOOD 

(b) 

FOUR RESISTORS 
220 EACH 

450 kHz 

50 

200 kHz 

GOOD 

I 
0 
:D 

§ 
z 
i! 
r 

Fig 2--This simple test setup (a) will quickly ferret out unsuitable 
crystals (b) . 

EDN August 2, 1990 


	2023-07-24-0001
	2023-07-24-0002
	2023-07-24-0003
	2023-07-24-0004
	2023-07-24-0005
	2023-07-24-0006
	2023-07-24-0007
	2023-07-24-0008
	2023-07-24-0009
	2023-07-24-0010
	2023-07-24-0011
	2023-07-24-0012
	2023-07-24-0013
	2023-07-24-0014
	2023-07-24-0015
	2023-07-24-0016
	2023-07-24-0017
	2023-07-24-0018
	2023-07-24-0019
	2023-07-24-0020
	2023-07-24-0021
	2023-07-24-0022
	2023-07-24-0023
	2023-07-24-0024
	2023-07-24-0025
	2023-07-24-0026
	2023-07-24-0027
	2023-07-24-0028
	2023-07-24-0029
	2023-07-24-0030
	2023-07-24-0031
	2023-07-24-0032
	2023-07-24-0033
	2023-07-24-0034
	2023-07-24-0035
	2023-07-24-0036
	2023-07-24-0037
	2023-07-24-0038
	2023-07-24-0039
	2023-07-24-0040
	2023-07-24-0041
	2023-07-24-0042
	2023-07-24-0043
	2023-07-24-0044
	2023-07-24-0045
	2023-07-24-0046
	2023-07-24-0047
	2023-07-24-0048
	2023-07-24-0049
	2023-07-24-0050
	2023-07-24-0051
	2023-07-24-0052
	2023-07-24-0053
	2023-07-24-0054
	2023-07-24-0055
	2023-07-24-0056
	2023-07-24-0057
	2023-07-24-0058
	2023-07-24-0059
	2023-07-24-0060
	2023-07-24-0061
	2023-07-24-0062
	2023-07-24-0063
	2023-07-24-0064
	2023-07-24-0065
	2023-07-24-0066
	2023-07-24-0067
	2023-07-24-0068
	2023-07-24-0069
	2023-07-24-0070
	2023-07-24-0071
	2023-07-24-0072
	2023-07-24-0073
	2023-07-24-0074
	2023-07-24-0075
	2023-07-24-0076
	2023-07-24-0077
	2023-07-24-0078
	2023-07-24-0079
	2023-07-24-0080
	2023-07-24-0081
	2023-07-24-0082
	2023-07-24-0083
	2023-07-24-0084
	2023-07-24-0085
	2023-07-24-0086
	2023-07-24-0087
	2023-07-24-0088
	2023-07-24-0089
	2023-07-24-0090
	2023-07-24-0091
	2023-07-24-0092
	2023-07-24-0093
	2023-07-24-0094
	2023-07-24-0095
	2023-07-24-0096
	2023-07-24-0097
	2023-07-24-0098
	2023-07-24-0099
	2023-07-24-0100
	2023-07-24-0101
	2023-07-24-0102
	2023-07-24-0103
	2023-07-24-0104
	2023-07-24-0105
	2023-07-24-0106
	2023-07-24-0107
	2023-07-24-0108
	2023-07-24-0109
	2023-07-24-0110
	2023-07-24-0111
	2023-07-24-0112
	2023-07-24-0113
	2023-07-24-0114
	2023-07-24-0115
	2023-07-24-0116
	2023-07-24-0117
	2023-07-24-0118
	2023-07-24-0119
	2023-07-24-0120
	2023-07-24-0121
	2023-07-24-0122
	2023-07-24-0123
	2023-07-24-0124
	2023-07-24-0125
	2023-07-24-0126
	2023-07-24-0127
	2023-07-24-0128
	2023-07-24-0129
	2023-07-24-0130
	2023-07-24-0131
	2023-07-24-0132
	2023-07-24-0133
	2023-07-24-0134
	2023-07-24-0135
	2023-07-24-0136
	2023-07-24-0137
	2023-07-24-0138
	2023-07-24-0139
	2023-07-24-0140
	2023-07-24-0141
	2023-07-24-0142

