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Using the LT10n and LT101 4
In earl ie r sing le-supply designs

using such devi ces as th e LM124,
LM158, O P-20, and O P-221, if th e
in pu t goes mo re than a few mi ll i
vo lts below ground, tw o kinds of
p rob lem s m ay occ u r, bot h o f
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i n p u t vo ltage : e q u a l to t he
posit ive supp ly vo ltage. Operatin g
temp erature range is - 55°C to
+ 125°C fo r devi ces with the AM

and M suffixes, and O°C to + 70°C
for devices w it h th e AC, C and D

suffixes.
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are the mainstay of medi cal and
in du strial inst rumentat ion. Lin ear
Technol ogy Co rpo ratio n recently
in t rodu ced the LT1014 p rec ision
op-am p, w hich is t he fi rst im
proved rep laceme nt for such in
dust ry-standard, 14-p in quad op
amps as the LM 324, LM 348, OP-11
and 4156. The LT1014's 50-f.LVoffset
vo ltage, 0.3-f.LVrC drift , 0.15- nA
offset current, ope n-loop gain of 8
mil li on, 117-d B commo n-mode re
ject ion rat io and nO-d B power
supp ly rejecti on rat io def ini tely
p lace it in the precision class.

The offset voltage of the LT1014 is
so low that no offset adjust ment
terminals are p rov ided on the lC.
A new and improved outp ut stage
draw s o nly 350 f.LA, can source or
sink more than 20 mA , and sti ll
retain s high vo ltage gain.

An other member of th e family,
the LT1013, is the f irst improved di
rect re p lac eme nt fo r in d ust ry 
sta nda rd , 8-p in d ua l packages
such as t he MC1458/1558 , LM148
and O P-221. The LT1013's spec if ica
tio ns are sim ilar to, but sl ig ht ly
better than, the LT1014's.

Both th e LT101 3 and th e LT1014
can be operated from a single 5
vo lt supp ly. The co mmon- mo de
input range includes gro und , and
the output can sw ing to within a
few m il livo lt s of g r o u n d.
Crossover d istortio n , a ch arac -

~ teri stic of early single-supply de
z signs, has been eliminated . Linear
~ Techno lo gy gives complete speci 
o fications for both single-ended 5
~ vo lt and ± 15-vo lt ope ration .
uio Abso lut e maximum rat in gs are :
~ sup p ly vol t age : ± 22 vo lts , d i f
a: ferent ial input vo ltage : ±30 vo lts,
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ELECTRONICS IN MEDICINE

continued f rom page 64

The15-oh m heater is a Dale Elec
tronics 25-watt wirewound re
sistor, type HL-25. Thermistors T1
and T2 are YSI type 44201 ther
mi stor networks availab le from
Yellow Spr ings Inst rument Co .,
Bo x 465 , Yellow Springs , OH
45387. For additional in fo rmat ion
o n t he LT1013!1014 prec ision op
amps w rite to Linear Techn ol ogy
Corporation , 1630McCarthy Blvd .,
M ilpitas, CA 95035. R-E

broad categories, rigid and flexible. Here
we will look at flexib le endoscopes .
Those use fiber optics to allow the viewing
of regions deep inside the body.

Actually. modern technology allows
physicians to do more than just look into
those areas. It is possible to take tissue
samples and even do surgery from a dis
tance through a slender endoscope passed
into the area of interest. That is possible
because the structure of an endoscope
contains several channels that run the full
length of the instrument. Several of those
cha'lmels carry the fiber optics. One fiber
optic channel is usually used for illumina
tion (light sources used for endoscopes
include tungsten projection lamps. lasers,
and xenon and mercury arc lamps). A
second channel can be used for viewing.
taking photographs. and. if desired. mak
ing videotapes of procedures. Fiber-optic
channels can also be used to transmit laser
light for surgical cutting or for providing
heat to close bleed ing blood vessels .
Other channels of the endoscope carry
fl uids for cleansing the area being viewed,
suction for clearing away fluids and
blood. and mechanical devices for cutting
and taking biopsies (collecting samples of
tissue).

Endoscopes of different diameters are
used for different applications. Needle
endoscopes. I. 7 millimeters in diameter.
or instance. are used to examine the in
sides of knees and other joints. Similar
instr uments are useful in exami ning
fetuses. Larger endoscopes are used in the
gastrointestinal tract and other areas to
find and treat tumors and bleeding blood
vessels . Using such a device. foreign
bodies can be found and removed. and
other conditions can be diagnosed.

As we've seen. the fi eld of medical
optics has taken on new importance. Now.
thanks to advances in such areas as fiber
optics and lasers. it has become possible
to visually examine and operate on many
internal areas without resorting to con
ventional surgical techniques. And future
advances are sure to make this area of

. medical electronics even more important
and valuable in the coming years. R-E

w hich the Linear Technol ogy de
vices provide protection against.
• If the input falls mo re than 400
mV below ground, transistors in
the in put stage saturate and ph ase
reversal cou ld cause lock-up in
servo systems . The LT1013!1014 de
vices incl ude unique phase-rever
sal p rotectio n ci rc ui t ry th at pre
ve nts the output fro m reversin g
phase, even w hen the inputs are as
low as -1 .5 vo lts .
• If the input falls more than a di
ode-drop be low ground, the de
vice cou ld be dest royed because
essent ia lly u nli m i t e d cu r rent
co uld f low f ro m t he subst rate
( - Vssl to the in pu t terminal. The
LT1013!1014 devices are protected
agai nst that type of fa i lure by a
4000-oh m res istor in series w ith
each op-a mp in put.

There is o ne circumstance in
w hic h the phase -reversal protec
t io n circuity wi ll not work : w hen
the o utput of another op-amp in
t he same package is d riven hard
into negative satu ration . In t he
LT1013, either op-amp can disable
the other's protection circuit ry. In
t he LT1014, amplifie rs A and 0 can
affect each other, but amp lif iers B
and c are com pletely independent
of the former. Sim ila rly, amp lifiers
B and c can affect each other, bu t
amp lifie rs A and 0 are co mp lete ly
independent of them.

An application
Fig u re 1 shows a liquid- fl ow

meter designed aro und an LT1014
(or two LT1013's). The rate of f low
through the pipe is determined
from the temperature d iff erenti al
that occ urs as liqu id flows th rou gh
a heated section of pipe . The am
bient temperature of the liquid is
measured by thermistor TI at the
input end of the pipe. Therm istor
T2 meas ures the te mperat ure at
the o utput end of the pipe . The
temperatu re difference varies in
verse ly w ith the rate of f low.

O p-arnps 1C1-a and 1C1-b arnpl i
fy the di f f e re nti al vo ltage de
veloped by the thermisto rs, and
op-amps 1C1-c and IC1-d form a
linear vo ltage-to-frequency con 
vert e r. Th e o utput freq ue ncy
ranges from zero (for a flow rate of
zero) to 300 Hz (for a flow rate of
300 milli liters per minute). The rate
of f low can be read directly on any
aud io-frequency meter.




