
IDEAS FOR DESIGN 

Keyboard for 64-key ASCII code 
features very low power consumption 

The substantial power consumption of most 
MOS alphanumeric keyboard encoders, typically 
400 mW, is undesirable for portable and other 
power-critical applications. Fig, 1 shows an en-
coder circuit that draws nanowatts in standby 
and less than 0.5 mW at 5 V when any key is de-
pressed. The keyboard encoder circuit uses only 
three standard CMOS ICs and a few discrete 
parts, and can encode up to 64 keys in the ASCII-
6 character code (see table). Further, the circuit 
requires no clocks, and contains circuitry to re-
move keyswitch contact bounce. 

The keyswitches are arranged in an 8 X 8 
electrical matrix, with the position of each switch 
determining the corresponding ASCII bit pattern. 

A CD4532 binary encoder encodes eight lines 

into three lines. Its gate-select output (GS) goas 
HIGH whenever any input, DO to 1)7, is HIGH at 
the same time that its enable input (EI) is 
HIGH. 

When a key is pressed, a connection is made 
between the base of one of the transistors that 
drives a key switch-matrix row and an input of 
the column encoder. The resulting current flow 
saturates the transistor, raises its collector volt-
age close to V,M and presents a positive input 
to the column encoder to produce a HIGH at 
the column-encoder's GS output. A Schmitt trig-
ger and filter made of inverters and associated 
circuitry remove contact bounce from the GS out-
put, which becomes the strobe-out signal. 

When the strobe-out signal goes HIGH, it indi-
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1. Few components are needed to build this 64-key 
ASCII encoder. Low-power consumption—only nano-

watts when in standby—allows its use in portable 
and other low-power applications. 
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Borrow my coffee cup. 
but never my C-Meter. 

/ 
•• 

a new route to efficient 
designing. It's so handy 
that you'll find yourself 
measuring capacitors as a 
matter of course. Why? 
Because its pushbutton speed 
high accuracy (.1%), small size an 
versatility (.1pf to .2 farads), make 

With the C-Meter, you'll waste no time twiddling, and nulling, and 
you'll cut the need for expensive tight-tolerance capacitors or 
tweak pots in your circuits. You'll be a much more efficient 
engineer. And popular too, because people just can't keep their 
hands off the C-Meter. 

You owe it to yourself to try one. Our reps are stocking them at * 2 8 9 -

E C D CORP. 
19S BROADWAY, CAMBRIDGE. MASS. OS139 
(G17) 6S1-4dOO 

SALES OFFICES. AL, Huntsville {205) 533-5896; AZ, Scottsdale [602) 947-7841: CA. Costa Mesa 
(714) 540-7160; CA, Sunnyvale 1408) 733-8690; CO, Denver 1303) 7501222; FL, Winter Haven 
(813) 2945815; GA, Chamblee (404) 457-7117; IL, Elk Grove Vill (312) 593-0282; IN, Indianapolis 
(317) 293-9827; MO, Silver Spring (301) 622-4200; MA, Burlington (617) 273-0198; MN, Minne-
apolis (612) 781-1611; N l Camden (215) 925-8711; NM, Albuquerque (505) 299-7658: NY, Great 
Neck (516) 482-3500, (212) 895-7177, Syracuse (315) 446-0220; NC, Raleigh (919) 787-5818; 
OH, Centerville (513) 433-8171; TX, Houston 1713) 688-9971; IX, Richardson 1214) 231-2573. 
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The ASCI 1-6 code: keyswitch matrix 
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ASCII 

000000 

000001 
000010 
000011 

000100 

000101 
000110 

000111 
001000 

001001 

001010 
001011 

001100 
001101 

001110 
001111 

010000 
010001 

010010 
010011 

010100 

010101 
010110 

010111 

011000 
011001 

011010 
011011 

011100 

011101 
011110 
011111 

Character 
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ASCI __ 
100000 
100001 
100010 
100011 
100100 
100101 
100110 
100111 
101000 
101001 
101010 
101011 
101100 
101101 
101110 
101111 
110000 
110001 
110010 
110011 
110100 
110101 
110110 
110111 
111000 
111001 
111010 
111011 
111100 
111101 
111110 

n u n 
Note: The rowericoder output corresponds to the most-siRniticant th...-,.-
t r immed Ai.CH code. The Control and Shift functions found on some 

lines to a CPU as two additional input bits. 
bits and the column encoder to the least-significant three bi ts of . 
keyboards may bo employed, i f desired, in software presenting their 

cates that a key has been pressed and that valid 
data are present on the ASCII output lines. The 
leading edge of the strobe-out signal can be used 
to gate the ASCII data into a register or input 
port, or to provide a keyboard-interrupt request 
to a central processor. The outputs are directly 

IFD Winner for September 1, 1976 

T. A. O. Gross, Consulting Engineer, T. A. O, 
Gross & Associates, Lincoln, MA 01773. His 
idea "Super Toroids with 'Zero' External Field 
Made with Regressive Windings" has been 
voted the most Valuable of Issue Award. 

Vote for the Best Idea in this issue by circling 
the number of your selection on the Reader 
Service Card at the back of this issue. 

compatible with NM0S, CMOS and low-threshold 
PMOS logic when the logic is operated from the 
same power supply as the keyboard. 

Max W. Hauser, Engineering Associate, Plas-
ma Research Laboratory, Cory Hall, University 
of California., Berkeley, CA 91,720. 

CIRCLE NO. 313 

SEND US YOUR IDEAS FOR DESIGN. You may w.n a 
grand total ol $1050 (cash)! Here's how. Submit your 
IFD describing a new or important circuit or design 
technique, the clever use of a new component or test 
equipment, packaging tips, cost-saving ideas to our 
Ideas for Design editor. Ideas can only be considered 
for publication if they are submitted exclusively to 
ELECTRONIC DESIGN. You will receive $20 for each 
published idea, $30 more if it is voted best of issue 
by our readers. The best of issue winners become 
eligible for the Idea of the Year award of $1000. 

ELECTRONIC DESIGN cannot assume responsibility for circuits shown nor represent freedom from patent infringement. 
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97-555 
Single Twist 
series for use 

when space is 
at a premium 
Measures a 
scant % 

****** mtm*> M Mjn-Ml« ..jfl 

Series 97-520* 
A smaller size Sticky Fingers tor high 
shielding effectiveness in less space. 

* f i c k % 
flCBOPQ* 

RFI/EMI SHIELDING 
from Instrument Specialties 

attaches faster, shields better 
than anything e le ! 

Instrument Specialties line of Sticky-Fingers ber ilium copper gaskets 
provides the answer for just about every RFI/EMi problem. 

Each strip is backed with a strong, teally sticky self-adhesive that at-
taches quickly, grips and holds securely. There's no need to drill holes, 
no need for metal fasteners. You merely cut the strip to the desired 
length, peel the backing, and apply. 

What's more, you get shielding effectiveness of up to 126 d8 at 10 GHz 
plane wave, or greater than 90 dB at 1 MHz magnetic. Whether you want 
to keep interference in or out—in new installations or retrofits—-with 
standard or narrow flanges—there's a Sticky Fingers contact strip to do 
your job Defter! 

Our complete catalog of RF shielding strips and rings is available free. 
Write today to Dept.ED-85. 

INSTRUMENT SPECIALTIES CO., INC. 
Little Falls, New Jersey 07424 
telephone: 201-256-3500 twx: 710-988-5732 

Specialists in beryllium cooper since 1938 

Series 97-500" 
The original, ¥«•" 

wide Sticky Fingers 
with superior shielding 
effectiveness. 

Series 97-E 60 
Newest siries 
W wide dou-
ble-twist, ideal t 
for panel di- I k 
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Series 97-505 
A 90°-configuration 

version ol 97-SOC 
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jr.J Series97-538" 
W'Jr^' For maximum 
.jr . effectiveness at 10 GHz 

j ^ V <-* plane wave, specify this 
j r J strip, a bit less than 1" wide. 

'patented 

CIRCLE NUMBER 72 

http://Ai.CH

