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c Heart specialists and biomedical 
cu electronics engineers recently ·polled by 
] Electronic Engineering . Times agree 
~ that, although the immunity of cardiac 
_.:; pacemakers to electromagnetic radia

.@ tion has been· substantially improved, 
§ further development is needed. 

;:g Dr. Thomas Ely, clinical ass.istant 
professor in preventative medicine at 
the, University of Rochester, warns 
that radiation sensitivity can vary con
siderably from one pacemaker manu
facturer to another. "If a field is strong 
enough," he contends, "it can probably 
interfere with pacer operations." 

The Beat Goes On 
Demand-type pacemakers are con

trolled by the electrical activity of the 
heart, and older models can be 
disrupted by external radiation. A 

. major. threat, _explains Wesley Grace, 
sEinior project engineer at American 
Optical in Bedford, Mass., "comes 
from impulses repeating at regular in
tervals - especially at frequencies 
close to that of the human pulse rate." 
This type of signal can compete with 
that of the heartbeat arid cause the 
pacer to shut off at the wrong time. 

Dr. - John Osepchuk, consulting 
scientist at Raytheon in Waltham, 
Mass., explains that early pacemakers 
were not adequately shielded to filter 
out potential interference. Osepchuk 
feels there was insufficient communica
tion between physicians and research 
engineers during the time pacemakers 
were evolving. He is confident that 
engineers can alter design to suit the 
type of instrumentation required by 
cardiologists as need dictates. 

He refers to the interference problem·· 
as a' "mixed bag" of opinions. 
Physiciaris are not in agreement as to 

-~ether there is definite need for 
further interference protection. 
"G.urrent pacemaker models being pro
duced by major manufacturers are be
coming, in general, less sensitive to 
outside interference," according to 
John C. Mitchell, chief of radiation 
physics at Brooks Air Base school of 
aerospace medicine. Manufacturers, he 
believes, are moving quickly toward 
the solution of the radiation problem 
by continuously improving product 
design. 

Mitchell'.s beliefs are echoed by 
James Toler, senior research engineer , 
· and member of the electromagnetic · 
compatibility group at Georgia Tech. 
B4t Toler ca~tions pacem<!ker w~arers 
about the continuing need for discre-
tion. Persons exposed to more intense 
fields are more likely candidates for 
disruption problems. Toler cites lower 
UHF and upper VHF portions of the 
spectrum (between 200-600 MHz) as 
disruptive frequencies. 

"Persons with pacemakers working 
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Counte~Radiation 
in an industrial environment where 
they are exposed to radiation sources 
need to be aware of the signals that 
contribute to their particular environ
ment," says Toler. "Since physicians 
implant pacers on the basis of heart , 
defects, both the patient and the doctor 
must be aware of possible pacer reac
tions to industrial radiation condi-
tions." . 

Dr. Sol Michaelson, professor of 
radiation biology and biophysics at the 
University of Rochester, is' confident 
that workers wearing pacemakers who 
are occupationally exposed to radiation 
will be further protected as older 
models are replaced by modern, more 
protective demand pacemakers (Pacers 
are replaced approximately every 30· 
months). 

Shielding and filtering techniques 
are being employed by most major 
pacemaker designers. David Link, 
acting director at the bureau of medical 
devices in Rockville, Md. is confident 
-that manufacturers are aware of inter
ference possibilities and are making 

· efforts to minimize pot~ntial problems. 

John M. Osepchuk 

Brian Parker, director of bio-engi
neering at' Montefiore Hospital in New 
York recommends that wearers of older 

model pacers take particular caution in 
allowing themselves radiation ex
posure. Proximity to the source of 
radiation increases the hazard. "By 
recognizing the danger and · moving 
away from the source, serious· pace
maker disruption can be avoided," Jim 
Toler affirms. · 

Hobert Schlentz, manager of the 
electromagnetic compatibility depart
ment for Medtronics, Inc. in Minn
eapolis, emphasizes that field strength,· 
modulation rate, and frequency all act 
on pacer sensitivity. Russell Crumb, a 
standards engineer at Medtronics, is 
looking toward the Association for the 
Advancement of Medical Instrumenta-
tion (AAMI) committee to establish 
the needed standards to reduce pace-
maker sensitivity to interference. 

The FDA has contracted AAMI to 
prepare both test standards and per
formance requirements for cardiac 
pacemakers. These standards will 
l,lltimately be endorsed by the FDA to 
further eliminate hazardous radiation 
interference on cardia~ 
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Fir1nWare to· c·ut Board Test 

Microprocess s can significantly 
reduce the ini · al cost of future 
automatic test s stems for printed 
ch:cuit boards, sa Eric Mud1:1,.:,.r 
marketing manager o GA 
Component and N: 
Division. 
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Technology Marketing Inc. showed 

its model 2160 PC board tester 
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Strong Trend to CMOS Logic Taking 
Place in New Equipment Designs 

NEW YORK -'- CMOS logic continues to gain in 
popularity, an Electronic Engineering Times 
survey indicates. After a slow start, · action in 
National Semiconductor's 7 4C- family is picking up 
although 4000 series still holds· a commanding 

d. . 
any key integrated circuit users contacted. ~y 
s indicate that the high noise immunity and 
·,wer dissipation of CMOS mote than com

. for its higher cost. Complaints about 
bility to handling damage (a proble~~f~ j 

ble dimensions a year ago) appear t~tJ>eif "; · ' q 
off. . <·,.M:·· I 

actor in 4000's popularity is good avail= ,.,..., _,.,; • 
second sources. 

Story on Page 28 

Melllory Reliability 
d Superior to Core 

~TINO, CA - The s~miconduct?r mem
<:)~bw considered as a reliable substitute for 

0 ~~ory at Hewlett-Packard. Analysis of 6_.5 
- · 0<k device test hours on 4k RAMs has indi
iit£a MTBF rates superior to those of core • 

he RAM IC failure rate observed for TI 22-pin 
Ms used in the 21MX minicomputer is 0.11 per 
t per thousand hours. _ 
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