
ttndustrial

rtion

intronies
CALL TOLL FREE 1-800-367-0004



U\I75 UUIRA-IINEAR
ISOIATION AMPLIIIER WITH
E}fiT,RNAt SYNC CAPABITITY

Fully Compatible with 12-Bit Acquisition Systems

FEATURES
r UL Component Recognized
r Provision for External Synchronization
. High Linearity: 0.fi)590 Peak, Typical
. High Input/Output Isolation: 5000VDC continuous,

3000vAC Rr\{s
o 10fi):l Programmable Gain
. Low Drift: +0.0190/oC Maximum
r l26dB Common-Mode Rejection

The Model IAl75 Isolation Amplifier features very
high l inearity, input,/output isolation, and common-mode
rejection, very low drift, and externally programmable
gain. Its 0.00590 linearity assures compatibil i ty with l2-bit
data acquisit ion systems, and its abil ity to operate at
common-mode input voltages up to 5000 VDC enables
operation with single sources in high voltage systems and
other hazardous locations. Common-mode rejection is at
least 120 dB with source imbalance of up to 5000 ohms.
lnput voltage noise is lpV, lOHz to I kHz, and current
noise is l0 pA for the same range. The gain of the ampli-
f ier is programmable from lV,/V to 1000V/V by means of
an externally connected resistance value. The internal oscil-
lator used to provide modulation and demodulation for
input isolation can be synchronized with those of asso-
ciated Model IAl75 amplif iers by means of an external
trigger, to avoid imposition of beat-frequency phenomena
on the output signals. An independent + I4VDC, + l5 mA
supply in the input section, with the same voltage isolation
as the amplif ier input, is used to power an external trans-
ducer, or preamplif ier.

BLOCK DIAGRAM IAI75

CONNECTION NOTES:
L Gain Adjustment Resistor (Rn) is connected between GAIN and

LO- lN  p i ns .
l. If no output-offset adjustment is required, connect LO-OUT to

COMMON pin. Otherwise, consult factory.

CHARACTERISTICS
(Typicrf, @ 25"C, Vs = + 15 VDC unless oaherwisc noled,)

GAIN (Non-lnverting)
Range
Formula
Deviation from Formula
rs .  Tempera lu re  (0  to  +  70 'C)
vs. Temperature (0 to + 70'C)
Nonlinearity, t 5V Output
Nonlinearity, t lOV Output

INPUT VOLTAGE RATINGS
Linear Differential Range
Max. Safe Differential Input rms

a lOV min

Continuous l25V rms
Peak Pulse. 5 ms Duration. One Pulse/Sec t 600V

Max. CMV, lnputs to Outputs/Power Common
Peak AC, 6O HZ, I Minute 3,m0V

I to 1000V/V
I + (30k4/Rg)
t  lqo
t 0.00590,/ "C

t  0.0190/ "C max.
t  0.0190 max.
t 0.0290 max.

Peak DC Continuous
CMR, Inputs to Outputs, 60 Hz

Balanced Source lmpedance
5kQ Source Imbalance

CMR, lnputs to Guard, 6O Hz
5kQ Source Imbalance

i 5,m0v

l 26dB
l20dB

80dB
Max. Leakage Current, lnputs to Common

I 15 vAC, 60Hz 8pA max.

INPUT IMPEDANCE
Differential
Overload
Common Mode

l0 'a l l3 pF
21k9
l0 '  'a l l20pf

INPUT BIAS CURRENT
Ini t ia l ,  @ +25"C
vs. Temperature (0 to +70'C)

t znA
r 0.01nA/ "C

INPUT NOISE
Voltage,

0 .01  Hz to  l0Hz
lOHz to  l kHz

Current
0 .0 lHz  to  lOHz

lrV p-p
lgV rms

lpA p-p

}.REQUENCY RESPONSE
Small Signal, - 3dB Cain = l00V/V
Full Power, 20V p-p Output
Slew Rate

I  kHz
500H2
30mV/ps

OFFSET VOLTAGE. REFERRED TO INPUT
ln i t i a l ,  @ +25 'C
vs. Temperature (0 to + 70'C)

Gain -  IVlV GVl 'C max.)
Gain = l00V/V (rrvl"C max.)
At other Gains (/V,/"C mil.)

vs. Supply Voltage

r 3 5
: t  l5
i ( 1 5
a ( l  +

+ 5/G)mV

20/G)
20/C)pv /v

RATED OUTPUT
Voltage, 50kQ Load
Output Ripple, 20 kHz
Output lmpedance

1 l0V min
lOmV p-p
l .Oka

Mu. CMV. Outout Common to Power Common
Peak AC or DC Continuous t 50Vok

ISOLATED POWER CIRCUIT
Voltage, t l5 mA Load
Accuracy
Current
Regulation

No load to full load
A Gain
A Output Offset
A Input Offset

t  14  vDC
t 5qo
t  l 5  m A  m i n .

+0, 29o
+ 0.00590
+ l00tV
t 5sV

POWER SUPPLY, SINGLE POLARITY
Voltage, for rated performance
vol lage. op€ralrng
t urrenl-  oulescent
Current,  ful l  load
External Sync. Frequency

+ l5VDC,  : t0 .5V
+  l 2  t o  +  I S V D C
70mA
lOOmA
7 - 8 kHz, 5VDC @

50qo duty cycle-

TEMPERATURE RANGE
Rated Performance
Storage

0'C to 70'C
- 5 5 ' C r o  + 8 5 ' C

CASE DIMENSIONS 3 .5 "  x2 .5 "  x  . 62 "
MATING S(rcKET sl 32

S H I  E  L D
G U A R O

LO IN
*Vs oUT
V5 OUT

r  a t (a raa t r r r

.,I;I.LL
rqu)

- NOMINAL WEIGHT 1.3 ounces



u\l 84 lowcosT, H|GH-UNEARITY
ISOIATION AJIIPLITTER WTTH
E}fiERNAt SYNC CAPABITITY

Fully Compatible with l0-Bit Data Acquisition Systems

FEATURES
o UL Component Recognized (lAlE4)
o Provision for External Synchronization
o High Linearity: 0.02590 Peak, Typical
. 2500 V Input/Output Isolation
. 126 dB Common-Mode Rejection
. lf iX):l Programmable Gain
o Smal l  S ize:  only  1.5"  x  1.5"  x  0.63"

The Model IAlt4 Isolation Amplif ier is an ultra-
compact module offering high l inearity, 2500-Volt input/
output isolation, 126 dB common-mode rejection, exter-
nally programmable gain, a floating internal supply for
powering an external transducer, and external synchroniza-
tion of the internal oscil lator used in obtaining the input
isolation. Its 0. I q0 l inearity assures compatibil i ty with
l0-bit data acquisit ion systems, and input voltage noise is
held to lpV, l0 Hz to I kHz, with l0 pA maximum currenl
noise for the same range. The internal oscil lator used to
provide modulation and demodulation for input isolation
can be synchronized with those of associated Model IAl84
amplif iers by an external trigger, to prevent imposition of
beat-frequency phenomena on the output signal. An inde-
pendent + l5 VDC, + l5 mA supply in the input section,
with the same voltage isolation as the input, can be used to
power an external transducer or preamplif ier.

BLOCK DIAGRAM IA IE4
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CONNECTION NOTES:
l .  Gain Adjustment Resistor  (Re) is  connected between GAIN and

LO- lN  p i ns .
2. lf no output-offset adjustment is required, connect LO-OUT to

COMMON pin. Otherwise, consult factory.
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CHARACTERISTICS
(Typlcrl, @ 2S'C, Yr = + f 5 VDC gnless otherwise noted.)

t a t l ,
cAlN (Notr-lnvcrtint)

I  to lomv/v

C a i n = ( l + l 0 0 k ! l ,

i f o t o  i t '

i  0.01 5qol t

@ ! 5 V ,  ! 0 . 0 2 5 o / o
@ i l 0 V ,  i 0 . l q o
@  1 1 0 V ,  t 0 . 2 q o  m d

INPUT VOLTAGE R,IITING
Lincar Diffcrcntial Rangc, C =
lV /V i  lov  min .
Mu. Safc Diffcrcntial Input

Continuous l25V rms
PulF, loms Duration. I
pulsc/Io ss r6mvpt max.

Md. CMV, lnputs to Outputs
AC,60 Hz. I Minute durarion 2J00V rms
Pulsc, loms duration, I
pulsc/Io sG i250ovpk mu.

With 5l0kQ in scries wirh
Guard t 5movDk mu.

Continuous, AC or DC . 2500V;k mil.
CMR, Inputs to Ourpurs, 60 Hz,
Rc<5kQ

Balanced Sourcc lmpcdancc l26dB
5KQSourcclmbalancc l20dB

CMR, Inputs to Cuard, 60 Hz
lkQ Source lmbalanac 80db

Max. Leakage Current,
Inputs to Power

Common @ | l5 VAC, 60 Hz l.2FA rms mu.
INPUT IMPEDANCE

Differential
Overl@d
Comon Mode

Range (50kQ Load)
Formula

Dcviation from Fornula
vs. Tcmpcrature (0 to + ?0.C)
Nonl ineari ty,  G = lV,rV to
l0v,/v

l 0 'a l l3  pF
2'tk9
5  x  l0  "a l l20  pF

INPUT BIAS CURRENT
I n i t i a l , @ + 2 5 " C  t 2 n A
vs. Temp€raturc (0 to + 70"C) i0.0lnA/.c

INPUT NOISf,
Voltage

0.05  Hz to  loHz
loHz to  l kHz

Currcnt
0.05H2 to loOHz
l0Hz ro  l kHz

FREQUENCY
Smail Signal,
to l0v,/v
Full Powcr, l0v p-p Ourpur

Gain = lVlV 500H2
Gain = lOv./v J00Hz

Recovery Timc, ro i l00rV after
application of a 6O0Vpk
differcntial input pulsc 50ms

OFFSET VOLTAGE. RETERRED TO INPUT
In i t ia l ,  @ +25t

lpV rms

5pA p-p
lopA rms

- l d B c  =  l v l v
l k H z

r ( l  +  s /C lmv
vs. Temperature (0 Io + 70"C)

C a i n  =  l V , / V  ( ! V , / ' C  m u . )  a 6 5
C a i n  =  l m V / V  ( f v l f  m u . )  r  l 5
A t  o t h e r  G a i n s  ( / / V / " C  m d . )  t ( 1 5  +  5 0 / C )

vs. Supply Voltage t( l  + JolC)sVlV

RATED OIJTPTJT
Voltagc,50kQ Load i  lov min.
Output lmpedance lkA
Mu. CMV, Output Common to Power Common,

Peak AC or DC Continuous r sOV Dk

Volta8c, a5 mA Load r 15 VDC
! 5o/o
t  I5  mA min .
+0 ,  -  3qo

Ripple, lmkHz Bandwidth l00m V p-p

Vo l tage.  Rated  Per fo rmance r  l5VDC,  r .5V
Vol rape.  OEra t inc  '  (8  ro  15 .5)  VDC
Curre-nt, Quiesceni + 20mA
Current. Full Load 50mA
Extc rna l  Sync  Freq .  l3  to  3?  kHz.  5VDC @

50qo duty cycle

TEiIPE'I^Tt'RE RANGE

Accuracy
Currcnt
Regulation, NL to FL

Ratcd Performance
Storagc

0 t o  + 7 0 t
- 5 5 " C t o  + 8 5 " c

1 . 5 " x 1 . 5 " x 0 . 6 2 "
1 . 3  o u n c e s

s l  14
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1A284 tOW COST, HIGH-TINFARITY
ISOIAIION AMPTITIER

Fully Compatible with 10-Bit Data Acquisition Systems

FEATURES
e Linearity: 0.02590 Peak, Typical
. 2500 V Input/Output Isolation
. 126 dB Common-Mode Rejection
r l0:1 Programmable Gain

The Model IA2E4 lsolation Amplifier is an ultra-
compact module offering high linearity, 2500-volt input/
output isolation, 126 dB common-mode rejection, program-
mable gain and a floating internal supply for powering
an external transducer. Its .1E0 linearity assures compati-
bil i ty with l0-bit data acquisit ion systems, and input voltage
noise is held to I V, l0 Hz to I kHz, with l0 pA
maximum current noise for the same range. An independent
+ 15 VDC, + l5 mA supply in the input section, with the
same voltage isolation as the input, can be used to power
an external transducer or preamplif ier.

BLOCK DIAGRAM IA284

CHARACTERISTICS
(Typicrf, @ 25"C, Vs = + l5 VIrc utrlcsr othcrwbc no&d.)

rA2t4
GAIN (Non-lnv.rth!)

Rantc (50kQ L@d) I to l0 V/V
Formula

Dcviation from Formula
vs. Tcmpcraturc (0 to +70"C)
Nonl incari ty,c = lVlV ro
tov/v @r5V,  t0 .025q0

r l o v ,  i o . l q o
i  l0V,  f0 .29 .  md

Cain = ( l  + lmkQ .

r  lqo 
l0Jk o * Rg'

t  0.01 590/ qC

Mil .  9fc Dif fcrcnt ial  lnput
Continuous
Puk, loms Durat ion, I
pulsc/10 ss

Mu. CMV, lnputs to Ourpurs
AC, 60 Hz, I  Minutc durat ion
Pulsc, lOms durat ion,
I  pulsc/10 scc

With 5loka in scr ics * i th
Cuard

Continuous, AC or DC
CMR, lnputs to Outputs, @ Hz
R q ( J k Q

Bahnccd Sourcc lmpcdance
5KQ Sourcc lmbalancc

CMR, lnputs to Cuard, 60 Hz
lkQ Sourcc lmbalancc

Mu. Lcalagc Currcnt,
lnpu6 to Powcr

Common @ I l5 VAC, 60 Hz

i  l 0v  min .

24OV rms

6500V pk max.

2J00v rms

r 2500vpk mu

t SmOVpk mu
I 2500vpl md

l 26dB
| 20dB

todb

l .2FA rms mu.

s H r E t o
G U A R O

L O  I N
' v s  O U T
v s  o u l

INPUT IMPEDANCE
Diffcrcnt ial
Ovcrl@d
Comon Mode

l0'4il l0pF
390k a
5 x l0 ' "91120 pF

l n i t i a l ,  @  +  2 5 q C t 2nA
v s .  T c m p c r a t u r c ( 0  l o  + 7 0 " C )  r 0 . 0 l n A / " C

|W
VoltaSc

0.05  Hz to  l0Hz
loHz to  l kHz

Currcnt
0 .05H2 to  l00Hz
l0Hz to  l kHz

FREQUENCY RESPONSE
Smal lS i tna l ,  -3dBC = IV , /v
to IOV./V I kHz
Full Powcr, lov p-p Output

Ga in  =  lV lV  SmHz
Gain  =  loV/V JmHz

Rccovcry Time, to t 100!V aftet
application of r 600vpk
diffcrcntial input pulsc 50ms

OTTSE'I VOLIAGtr, RUTf,RXf,D TO INPUT
ln i t ia l ,  @ +25eC
vs. Tcmperaturc (0 to + 70'C)

ca in  =  l v , /v  kv lqc  mi l . )  r65
Gain  =  l00v /v  ( rv lqC mu. )  r  l5
At  o ther  Ca ins  ( rV l t  mu. )  i (15

vs. Supply VoltaSc r(l

Voltagc,sOkQ Load t lov min.
Output Impcdance lkA
Max. CMV, Output Common
to Power Common. Peak AC
or DC Continuous t 50V pk

v o l t a g e ,  t 5 m A L o a d
Accuracy
Currcnt

voltagc, Raicd
Voltagc,
Cuffcnt.

Ratcd Pcrformancc 0 t o  + 7 0 q c
StoraSc - J5'C to + 85 "c

NOMINAL WEIGHT LJ ounccs

8cV
l 0 g v  r m s

spA p-p
lopA rms

CONNECTION NOTES:
l .  Cain Adjustment Resistor  (Rs) is  connected between CAIN and

LO- lN  p i ns .
2.  l f  no output-of fset  adjustment is  required,  connect  LO-OUT to

COMMON pin.  Otherwise,  consul t  factory.

r-
I

| . 5 2 ( 5 8  6 r )  - -

t A  x .
T-
I
i

r . 5 2  ( 3 t . 6 r )

50/c )
5o/Gly\'l /Y

T-
6 a ( 1 6 . 2 6 )

I

20 {5.Ot

loTTol
vtt f i  l-- o.r(2.54)

o F r o

i  l J  V D C
x 5 9 o
l  I 5  m A  m i n
+ 0 ,  - 1 5 9 0

+  l 5  V D C ,  i  . 5 V
+ ( 8  t o  1 5 . 5 )  v D C
+ 2ftnA

T-
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tA294
MEDICAT ISOIATION AMPTIFIER

tOW NOISE, WITH ACTTVE INPUT
REFERT,NCE AND SHIETD DRIVES

FEATURES
. UL componenl recognized
r True inslrumenlation front-end
r Aclive input reference
r Active shield drives
o Low noise: E sv P-P. .05 to lfi) Hz.
o High CMRR: 126 dB input to output, 120 dB input to

guard
o Isolaled Power: + l5V @ 15 mA
o Small size:,2" x 3 "

o External Sync capabil ity for multi-channel monitors

The Model IA294 Isolation Amplifier features small
size, low noise, high common mode rejection, active guard
and shield drives. CMRR is 126 dB input to output with
balanced source impedance. CMRR from input to active
input reference is 120 dB. This Isolation Amplif ier con-
tains most of the front-end circuitry that is found in
monitor and diagnostic ECG's. The IA294 has a true
instrumentation front-end for high CMRR, active right leg
drive, sync capabil ity for multichannel use, isolated power
( + l5 V @ l5 mA) and separate active drives for either,
individual shielded inputs or a common outer shield. This
model also features 6500 V input to output protection and
6500 V differential input protection for defibri l lators.
Input to output leakage current is less than l0 FA.

BLOCK DIAGRAM (IA294I

(76.711r^x.--l

T-
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t
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CHARACTERISTICS
(Typical @ 25 'C, V. = + l5 VDC unless otherwise noted.)
GAIN (NON.INVERTING)
ACCURACY

vs. Temperature
Non-Linear i ty
Differential lnput lmpedance
Common-Mode Input Impedance

I N P U T V O L T A G E  + l V m i n .
Max. Safe Differential Input + 240 V rms
Pulse,  l0 ms Durat ion +6500 V peak
Max. Safe Common Mode Input (DC cont.) + 5000 VDC

t 0v / v
+ 2Vo
+ .0190/ "C
+  0 .1  90

INPUT BIAS CURRENT
vs. Temperature

3  x  l 03Q l l 3pF
5  x  l 0 ' ' a l l 20pF

+ 2 n A
+ .02 nA/ "C

l0gA maxSAFETY CURRENT LIMITS

INPUT NOISE (5 K UNBALANCE)
Voltage .05 to 100 Hz, pp
Vol tage l0 Hz to I  kHz,  rms
Current  .05 Hz to I  kHz,  rms

8rv
5lv
l 0  pA

COMMON MODE RE.IECTION
Input to Output ,  CMV :  I  l5  VAC,60 Hz

Balanced Source Impedance
5kQSource Imbalance

Two Inputs to lnput Reference
CMV :  lOV p-p,6O Hz

5kQ Source Imbalance

126  dB
120  db

120  dB

OUTPUT
Range (50kQ Load)
Output  Impedance
Max. CMV, Outputs to power common
Offset voltage referred to input

vs. Temperature (0' to 70'C)
vs. Supply Voltage

+ l 0 v
I  K \ Z
+ 30 V peak
+ 5  m V
t l00sV/ 'C
+20 tY/Vo

FREQUENCY RESPONSE
Smal l  Signal ,  -3 dB
F u l l  P o w e r , 6 V p p
Overload Recovery

I  k H z
500 Hz
20 msec

ISOLATED POWER OUTPUT
Voltage, + l0 mA load
Accuracy
Current ,  min.

t  15  vDC
x 5Vo
t 1 5 m A

NOMINAL WEIGHT 8 ounces
POWER SUPPLY, SINGLE POLARITY

Voltage Rated Performance
Current, Quiescent

r  1 4 . 5  t o  +  1 6  V D C
+ 4 0 r A

TEMPERATURE RANGE
Rated Performance
Storaee

0"c to 70"c
25 'C to  +  85 'C

SOCKET s l 3 5

T-
toTTox vtEw J  Lo . , t . . r . tn " ,o



t4296
UUTRA tOW NOISE

TRUE INSTRUMENTATION
MEDICAT ISOIATION AJT{PIIFIER

FEATURES
. UL Component Recognized
r Ultra Low Noise
o Failure of any internal component results in ( l0 sA

bias current
o Excellent CMRR: 170 dB; 160 dB with 5 kQ source

imbalance
. External Sync Capabil ity

The Model 1,4296 Isolation Amplif ier features very
high input/output isolation and very low noise. It can
operate at common mode input voltages up to 5000 VDC
cont inuous;  CMRR is  170 dB wi th balanced source impe-
dance, and 160 dB with 5 kQ source imbalance. Input volt-
age noise is held to 0.3 prV, l0 Hz-l kHz rms, and current
noise to 4 pA,  0.5 Hz- l  kHz rms.  Inpur  b ias current  is
only 200 pA, and on the failure of any component is l im-
ited to l0 prA. An independent + l2 VDC, l0 mA supply
in the input section with the same voltage isolation as
the amplif ier input, is used to power optional external
c i rcu i t ry .

BLOCK DIAGRAM 1A296
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CHARACTERISTICS
(Typicaf @ 25 'C, Vr = + 15 VDC unless otherwise noted.)
GAIN (NON-INVERTING)
ACCURACY

vs. Temperature
Non-Linearity
Differential lnput Impedance
Common-Mode Input lmpedance

t ov / v
+ 2Vo
l:0.0l5o/o/'C
t 0 . l 9 o
3 x l0'Qll  2.2 nF
l0"a l l  l0  pF

INPUT VOLTAGE +0.5 V min.
Max. Safe Di f ferent ia l  Input  t30 V rms
Pulse, l0 ms Duration + 500 V oeak
Max. Safe Common Mode Inpur (DC conr.) + 5000 VDC

INPUT BIAS CURRENT
vs. Temperature

+ 200 pA
+5  pA l "C

SAFETY CURRENT LIMITS lOtA max.
INPUT NOISE (5 K unbalance)

Voltage .05 to 100 Hz, pp
Voltage l0 Hz to I kHz, rms
Current  .05 Hz to I  kHz,  rms

l .5pV
0.3pV
4 p A

COMMON MODE REIECTION
lnput to Output ,  CMV = I  15 VAC, 60 Hz

Balanced Source lmpedance
5kQ Source Imbalance

Input to Reference, CMV = lOV p-p, 60 Hz
5 kQ Source lmbalance

170  dB
160 db

120  dB
OUTPUT

Range (50kQ Load)
Output Impedance
Max. CMV, Outputs to power common

+ 5  V
l k a
+ 30 V peak
+ 5  m V
t l00pV/ 'C
+20 pY/Vo

I  k H z
500 Hz
20 msec

Offset voltage referred to input
vs.  Temperature (0"  to 70"C)
vs.  Supply

ENCY RESPONSE*
I  S igna l ,  - 3  CB ,

F u l l P o w e r , 6 V p p
Overload Recovery

ISOLATED POWER OUTPUT
Voltage, + l0 mA load
Accuracy
Current

+  l 2  VDC
+ l09o
+ l 0 m A

POWER SUPPLY, SINGLE POLARITY
Voltage Rated Performance +  14 .5  t o  +  16  VDC
Current, Quiescent +,10 mA

TEMPERATURE RANGE
Rated Performance 0"c to 70"c
Storage -  25.C to + g5.C

*For l0kHz bandwidth specify P/N IA297 when consulting facrory


