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PRODUCT HIGHLIGHTS
High Speed Dynamic Characteristics: The A0206 features a
minimum full power bandwidth of 100 kHz. J t"pical risetime
of 3 fLSand a maximum settling time of 12 I.I.s,The high speed

pe~formance of the,A0206 allows for the amPliN(ati~Ra ise - re: :-:--lanon of dynamic signals, 11m @; rn 0 "0y i~:.._'

. ""'~j

FEATURES

Wide Bandwidth: 100 kHz. min (Full Powerl
Fast Settling Time: 12 I.I.s.max
Low Harmonic Distortion: -80 dB (a 1 kHz
Low Nonlinearity: ::to,O05%
Wide Output Range: ::t10 V. min
High CMV Isolation: 1,5 kV RMS. min
Buffered Output
Isolated Power: ::t15 V DC (ci ::t10 mA
Performance Rated over -40°C to +85°C

APPLICATIONS INCLUDE
High Speed Data Acquisition Systems
Transient Monitoring
Power Line Monitoring
Motor Control
Vibration Analysis

GENERAL DESCRIPTIO~

The A0206 is a high speed. m'o-port. tran,tl\rm<:r-(l\upied i,u-
[atien amplifier expressly deslgm:d for applic;!uons [hat require
the amplification and isolation 01 extremeh' fa~t analog signals,
The innovati,'e circuit and translormer design of the .-\0206 en-
sures the wideband dynamic characteristics uf the .-\0206 while
preser\'ing the key dc perlormance spcciticatlons,

The A0206 prondes total gah'anic isolation between the inpUt
and output stages 01 the isolation amplitier, including the p\\\\'er
,>upplies. through [he use of internal transturmer (()upiing, The
functionally complete design 01 the .-\0206. p<)\\wed b,' a bipo-
lar = 15 \' dc supply. diminates the need lor a u,cr supplied
isolated dc/dc con"erter. This permits the designer to minimize
the necessary circuit overhead and consequentl\' reduce the o"er-
all system design and component costs,

The design of the A0206 emphasizes maximum t1exibilin' and
ease of use in a broad range 01 applications where rapidly "ary-
ing analog signals must be measured and transmitted under high
c.\IV conditions, The A0206 has a = 10 \' input/output range.
a specified gain range of 1 to 10. a buffered output and a from-
end power supply of :: 15 \' de with = 10 mA of current dri,'e
capability.

Information furnished by Analog Devices is believed
reliable. However. no responsibility is auumed by Analog Devices for its
use; nor for any infringemera of patents or other rights of third partiN... "

which may result from its U88. No Ilcen.. ia granted by implication or
otherwise under any patent or patent rights of Analog Devices,

A0206 FUNCTIONAL BLOCK DIAGRAM

,6,0206

.:::: llo::~,

Flexible Input and Buffered Output Stages: An uncommitted
<\1'amp is provided on the inpUt stage 01 the A0206, This al-
lows for inpUt buffering and gain as needed. The .-\0206 also
teatUres a buffered oUtpUt stage, allowing it to drive low imped-
,!r'.celoads.

High Accuracy: Exhibiting a typical nonlinearity of =0.005%
B grade' of full-scale range and a total harmonic distortion of

- 80 dB I typical ((l 1 kHz), the .-\0206 provides high isolation
\\'ithoUt loss of signal integrity and quality,

Excellent Common-Mode Performance: The A0206BY
.-\0206:\Y prO\'ides 1.5 kV rms ,0.75 k\" rms) of common-

mode protection. Both grades featUre a low common-mode ca-
!';1citance of ~,5 pF, inclusive of power isolation, resulting in a
t\'pical common-mode rejection specitication of 10S dB (l k!1
source impedance imbalance) as well as a low leakage current of
2.0 I.I.ArIDSlmax ({( 240 V rms, 60 Hz;.

Isolated Power: An unregulated isolated = 15 V dc power sup-
ply with = 10 mA of current drive capabilitv is available at the
inpUt port of the A0206. This permits the isolatOr to power up
tloating signal conditioners, front-end amplifiers or remo~e
transducers at the input.

Performance Rated over the -40°C to +S5°C TemplCrature
Range: With an extended industrial temperatUre range rating,
the A0206 is an ideal isolation amplifier for use in industrial
em'ironmems.
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.SPECIFICATIONS(typical (0 +25°C.Vs= :!:15Vdc.2 kfi outputload.unlessnotedotherwise)

:\D206A ,-\D206B

,1:--:

Ran~l:l
Error

"'" T <:mperatUfl:-
liro-SS'C
- -.+O°C(() v'C

"',,Supp!\,"')!lagl:,C I-,+,S"!olh,)"j(
\", Isolated Suppl\' LuaJ'
:--:oniinearH\', , c:10 " Output Swing, G'c I " "

(j = il)""

I:--:PCT "OL T.\GE R.HI:--:GS

Input "oltage Ralin\! ot the l'ncommllt<:J Int'ul
Bipolar Op .\mp. (j ~ ! ", \'
.\lax Safe Ditl.:ren!lai Range. 1:--:-, 1:--:- l') 1:--:(O.\t

Common .'tode Rl:it;ctlOn Ratio ot Input 01" .-\mt'
.\tax !s\)!auon "oltJ\!l: InpUt (() UulpUt

,-\c. 60 Hz. Conunuous
C\1l1linuous ,-\C "" DC

huiauon-.\todl: ReJedlOn Rallo I.'tRR " 1,1) HI

R,' 100 i! HI "" LO Input, . li !,' \'

R, Iki! Inpu!.HI.LOl)rBolh,lr i\"
j,o!auon,,\toJe Rcle~l:on RallO I.\tRR : kHI

R, 100!! HI S: LO Inputs , li I' ,
R, ! k!! Inru!. HI. LO or Bo!h . l r ! \' \

holation-.\tode Re:eC[lOn Ratio I.'tRR " !u kH.~
R, 100!! HI S: LO Inpuls . li - I " \'

R,' I k!! Inpu!. HI. LO l)r Bolh , li I" "
L.:aka~e Curren!, Int'u! (() Uutpu!.

:" \' c' " . , , ,

-~ - --- ,.",,-

I~PCT L\\PED.\:--:CE
Differenual G ~ I " "
(ummon ,\\oJe

I:--:Pl'T OFFSET "OLT,-\ljE
Inillal /I -2)'C

\", T cmperalur<:
II 1O -I\S'C

--.+OcC to O'C

OCTPCT OFFSET "OLTAGE
Initial" - 2)'C .\Jiuslable 10 Zero

n, T <:mperalUre
0 to -SS'C

--.+O°C to O'C

\'5, Supply "o!tage

\'5, Isolated Suppl\' Load'

1 \' \' to 10 \',\,

I) to -U,)";) 0 l\) -1.)"", max

- 1) ppmrC - )) ppmrc. max
- '0 ppffilC -100 ppffil C. illaX
;1)0 PPffil"
20 ppffilmA
'iI,Ol"" =0,025"." max
~iJ.025";1

c:U,O05')". .=0,015°\). maXi

=0,01°"

- Iu ", mm
:) "

IliOJB 90 JB, mm'

-"I \' R,\\S

'UOU";T,lh

15UO \' R.\tS

c:2000 ":'Elh

l20 JB 110 JB. mm
]U) JB

]11l)JB
" JB

\() JB
n5 JB

.,<: ':.1::

If> ,\H!

2li!!-.+,5pF

-,+00 fJ-" =2 m", max

=2 fJ-\IC I = 15 fJ-\'rc. max

,-:20 ~L\'rC

--'+5m\' ,0 to -SO m". max

,-:30 fJ-VrC I =oS fJ-\fc. max
=SOfJ-\'rC
=350 fJ-\'/Y
-35 fJ-V/mA

INPCT BIAS CCRRE:--:T
Initial!U - 25cC
\'S, T emperalUre

--.+O°CIO -85cC

INPCT DIFFERE~CE CCRRENT
Initial «I - 25cC
\'S. Temperature

--.+O°C 10 -r85cC

300 nA \650 nA. maXI "

= 800 nA. max

3 nA \::':65 nA. max)

300 nA, max "

',\/PCT VOLTAGE :--:orSE
Frequency> 10 Hz

DYNAMIC RESPONSE (2 kfl load)
Full Signal Bandwidth (3 dB Comer, G = 1 VN,

20 V pk-pk Signal)

20 nV/vHz "

110kHz (100kHz, mini *

--

, -.,.,.,.--,

. -2- ,

--
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AD206
:\D206A AD2068

DY!\:A.\\IC RESPONSE
Small Signal Bandwidth l3 dB Corner.

G = I "fY. 100 mY"pk-pk Signal
Transport Ddav
Rise Time I 10% to 90%)

Settling Time to =0.10% on a 10" Step
Overshoot
Harmonic Distortion Components. ., I kHz

I 10 kHz
Cnit\" Gain Overload Recoven" = IS ,- Dri\'e
OutpUt Overload Recovery Time (j 5 "f\"

RATED OCTPCT
Yoltage ,OUt HI to Out LO:
Current
_'1aximum C.lpal:iti\'e Load
Output Resistanl:e
OUtpUt Ripple~

! ,\1Hz Bandwidth
50 kHz Bandwidth

115 kHz
2.2 fJ.S'

..

3 ).lS

12 ).lS. max
0,5""
- ,~OdB

-tJ~ liB
c f.lS
10 ).lS

..

-::10". min
:: 5 mA. min
1.000 pF
1 (!. max

into .2kU Load ..
..

10 mY pk-pk
2.S m" pk-pk

..

ISOLATED PO\X'ER OCTPCT-

'-oltage. ~l1 Load
\"~. TemperatUre

I) to -SS'C
-~UCto0C

.-\I:cura.:v' 10 mA Load:

Current with Rated Supply "nltage Rani2:e'
Regulcltion. ~o Lo;Jd :c Full Loa..!

: ,;,:,' i ;:,,:ulation
Ripple, i ,'\Hz Bandwidth, ~\J L"..lJ-
Efficiency

PO\X'ER SCPPLY'

Supph- "nltage for Rated I\::rformanc:e
'-,)!tage. Operating'"
Current. Quies.:ent

:: 15 " ..

- 20 m\'!C
-.25 m", 'C
- 5"". - is'';,
:: 10 mA
-QO m"/mA
.2fJ!)m'" \
50 m\' R,\\::,

..

..

75""

:: l~.S ,- DC [0 = lb.5 " DC
= 1~-25" DC to = i:- " DC
--!O mAl-IS mA

fE.\1PERATCRE RA!\;GE
RateLiPerformance
Storage

--+O~Cto -85'C
- -!O'C[0 - 85'C

..

..

P.\CKAGE D[~\E!\:SIO:--:S
SIP Pa.:kage lA/5" " 0,3250" , 0"8~0", max

62,9 mm ;, 8,3 mm ' 11.3 mm. max

..

..

~OTES

fhe gaIn rang~ 01 rh~ AD206 is sp~~Itied from 1 (0 10 \'"\'. T::~ AD206 ~an also he us~J with ,dInS 01 up (0 100 \' Y. \,\'jth a gain of 100 \'/\' th~r~ will b~ a
20% r~du~tion in th~ 3 dB bandwidth sp~~i[i~ation. and th~ nonlin~arit\. will J~grad~ to =0.02" " t\'Pi, R~t~r to Figure 12 for a des~nption on how to Imple-
m~nr a gain of 100 using the AD206,

'Th~ gain t~mperature ~oefficienr for th~ AD206 is illustrated o"er th~ ~nrjre -~O"( to -85'( rJr~d performance temperatUre range in Figure 1.
'\,\'h~n th~ isolat~d supply load ~xc~ds = I mA. ~xt~rnal filter capa':ltors \\"111b~ required in ord~r to ~nsure that the gain. offs~t and nonlinearity sp~cifications
will be pr~serv~d and to maintain the isolat~d supply full load rippl~ below the specified 50 m" rms, A value of 6.8 J.lF is recommended,

':-Jonlinearity is sp~cified as a percent IOf full-scaJ~ rang~; d~,'iation from a best straight lin~.
'Equival~nt to a 0.8' phase shift at I kHz,
"\'('ith the =IS \' d~ power supply pins bvpass~d bv 2.2 J.lF capacitOrs at th~ AD206 pins,
-CAUTION: Th~ AD206 design does not pro\'lde short cIrcuit protection of its isolated power supply. A ~urr~nt limiting resistOr mav be placed in series with
the isolated power terminals and the load in order to prot~ct th~ supply against inadvertent shorts,

'\'(lith an Input power supply voltage greater than or ~qual to = 15 \' dc the AD206 may supply up to = 15 mA of current from the isolated power supplies,
Exceeding thes~ currents will incr~ase the d~pendence of the gain and offset specifications of th~ AD206 on both the supply voltage and isolated load current,

"\'oltages l~ss than 1~,25 V dc may cause the AD206 to .:~ase operating properly. \-')Itages great~r than 1i,5 " dc may damage the internal components of the
AD206 and consequently should not be us~d,

*Specification is the same as that for the AD206A,
Specifications subject to change without notice,

-_.-
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AD206

AD206
SIGNAL

MODULATOR

R

DEMODULATOR
LOW,PASS

FILTER
150kHz

33kll

POWER-
ISOLATED

DC
SUPPLV II

430kHz
POWER

OSCILLATOR

T2

~ IOUTPUT.
PORT PORT

Functional Block Diagram
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,003
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BOTH ENDS

~AUTION

ESD (electrostatic discharge) sensitive device. Permanent damage may occur on unconnected
devices subject to high energy electrostatic fields. Unused devices must be stored in conductive
foam or shunts. The protective foam should be discharged to the destination socket before devices
are removed.

WARNING! 1
.

~~U
",:J "Ubi!I"" Dl.VICE

- -4-

AD206 PIN DESIGNATIONS

Pin Designation Function

1::\- Input Op :\mp: ::\oninverting Input
1::\ CO.\l Input Common

3 1::\- Input Op Amp: Im'erring InpUt
FB Input ht:dback

5 - \'ISO OCT bolated Power: - DC
I) - \'r," OCT boiatt:d Power: - DC

36 :1<-1,\1 OutpUt Offset Trim Adjustment
37 OCT LO OutpUt Low
38 OL'T HI OUtput High

.+2 - i5 \' I:--i DC Power :)upp!\' Input: - l5 \'
'+3 P\,\'R RT::\ DC Po\\'er Supply Input Common
-I- -15 \' I DC Power Supply Input: -15 \'

AD206 ORDERING GUIDE

Temperature Price Price
.\lodel Range (1-24) ! (lOOs)

A0206A y I -O°C to -85°C S7 i $46
AD206BY ! -O°C to -85cC S80 : 550
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AU2D6

INSIDE THE A0206
The functional block diagram of the :\0206 has been shown.
The :\0206 employs a double balanced amplitUde modulation
technique to implement transformer coupling of signals down
to dc. The .+30kHz square wa"e carrier used b\' the ,\0206 is
generated bv an Internal osciliator located on [he output Slue of
the isoiaror. This l)scillator ISpowered b\' [he bipolar 1~ \" de
,uppi\'.

The input porr of the :\0206 contains an uncommmed input or
Jmp. clmodulator and an isolated power suppl\'. The uncommj[-
ted input amplifier may be use"'- to suppi\' ;rJIn l>r[0 butler the

input signals. The pnmary windings of the power transformer
T2 are driven by the ..+30kHz square wave while the secondary,
in conjunction with a rectifier network. supplies isolated power
to the modulator. Input op amp and any external load.

A full wave modulator translates the Input signal to the carrier
frequency which is then transmitted a-:ross the signal trans-
former Tl. The synchronous demodulator on the oUtpUt porr
extracts the input signal from the carner. This signal is then
passed through a Bessel response low pass tilter to an output
buffer and is then made avaIiable at the outpUt signal terminals,

PERFORMANCE CHARACTERISTICS

---l

80 1000 20 40 60

TEMPERATURE - C

Figure 1. Gain Error vs. Temperature
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Figure 2, Gain Nonlinearity Error (% of Output Span and
mV) vs, Output Voltage Swing for a Gain of 1

Nonlinearity does not change with temperature oyer the -.+O°C
to .,.85°C range and is not dependent on the gain setting for
gains in the rated 1 VN to 10 VN range.
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Figure 3. Typical Common-Mode Rejection (dB) vs,
Common-Mode Signal Frequencv (Hz) and Source Imped-
ance Imbalance (£1) for the 10 Hz to 20 kHz Frequency

Range and with a Gain of 1

To achieve the optimal common-mode rejection of unwanted
signals. it is strongly recommended that the source impedance
imbalance be kept as low as possible and that the input circuitry
be carefulh- laid out so as to a\'old adJing excessive stray capaci-
lances at the isolator's input termInais.
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I Figure 4. Normalized Gain (dB) as a Function of Input Sig-
! nal Frequencies (kHz) in the 100 Hz to 150 kHz Range
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AD206

~ ~

~ I" 3
~ ~ 2

;i uj 1
"'" a 0

G = 100

G = 100
G = 10
G = 1

0

'"
~
~ 45
C,OJ
a
I

t;: 90
1:
(j)

u.J

'!1 135.,.
a:

G = 1
G = 10

10 20 30 40 50 60 70 80 90 100 110 120

FREQUENCY-kHz

Figure 5. Phase Shift () and Transport Delav I.LlS.' vs. In-

:Jut Signal Frequencies (kHz) in the 70 Hz to 150 kHz
Range

OVERSHOOT

UNDERSHOOT

Figure 6. Overshoot/Undershoot Characteristics of the
AD206 to a Full-Scale Step at the Isolator's Input and with
a Gain of 1 (RL = 2 kfl)

--~-

=10V, 15kHz STEP INPUT

Figure 7. Output Response of the AD206 to a - and -
Full-Scale Step at the Isolators Input, with a Gain of 1
Rc = 2k1l)
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'?- 44'"
a. 40
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I 32
~ 28
~ 24
ii: 20
~ 16

:> 12

8
4
0

0

10uF BYPASS CAPS

2 3 4 5 6 7

Vise LOAD - mA

108 9

Figure 8. Isolated Power Supply Ripple (mV pk-pk! VS.
Load (mAl ana Bypass Capacitance ()J.F)

>
- 15.6
I
0
'!:! 15.4>

16.2

16.0

15.8

15.2

15.0

14.8

5 10

Vise LOAD - :!:mA

15

Figure 9. Isolated Power Supply Voltage IV DC) YS. Iso-
lated Power Supply Load (mA)

To avoid increasing the sensitivity of the gain and offset
specifications to the supply voltage and isolated load, it is rec-
ommended that the isolated power supply load not exceed
::: 10 mA.

~
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AD206

ISOLATION TESTING
.\s an added assurance of high pertormance reliability the isoia-
twn rallng of each AD206 is 1O0u/otested. in producllon. em-
ploying partial discharge or corona techniques. The barner
Integrny for each AD206 is veri tied b\' USing an appiied test
':oitage that IS 1200!oof the continuous isolation r:HIng,

POWERING THE AD206

fhe .\D206 is powered b\' a bipolar = 1~ " Jc power suppn'

~t)nnected as shown In Figure 10, Externai b\'pass caDaCllors
-houid be pronded in the bused applications, :\nte that a ,mall

-Ignal rdated current! 50 [.lAi"'H"TPl'T \\'iil now nUt of the
(JCT La pin Pin 37, The OCT LO termInab ,hl)uid there-
t',)re be bused together and referenced at a 'Ingle ",\naiog :)tJr
(Jround" to the = 15 " Jc supply common a, tllustrate<.1 In
Figure 10,

AD206,
~..-,

AD206,

:~ ANALOGSTARGROUND

~
! ~ SIG COM

@-t OUT LO.,I

§--i
, ~ i.V'.1

~~

: x.RTN
- - - ---"'"!J

COM

<,';V DC

=::,F

':3) I'.~

e--t
i

~

: ~ i."
---;--"0>-j

="'.F v

< -'5v DC

~
.,- CHANNEL "'CHANNEL

Figure la, Powering the AO206

Power Supply Voltage Considerations. fhe: rate:J. f'ertormance

"I ,he .\02u() \\'ill remain unatfccte:u for po\\'er suppi\' \'nitages
::1 (he: -1'+,5 " Jc (() = 16,~ " Jc range, ",)ltages below

;.+,2~ " Jc may cause the :\D206 to cease operallng properh',

~ote: Power suppl\' voltages greater than 17, S " dc may dam-
age the internal components of the .\D206 and consequent!\'
.hould not be used.

L'SING THE AD206

Unity Gain Input Configuration. The basic unit\' gain contigu-
ranon for input signals of up to = 10 " is shown In Figure II,

.v, 0"" I

Figure II, Basic Unity Gain Configuration

Noninverting Input Configuration for a Gain Greater Than 1
(G>1). When input signal levels must be amplified and iso-
lated, Figure 12 shows how to get a gain greater than 1 while
continuing to preserve a very high input impedance.

--

AD2061OUTH!r 18'~~ ,.; h OUTPUT FILTER 1
' ,'.J. i; 9UFF~~~~~yI' ! ~ "PF: "'RIMCI 60UTLO

'9 f
R, " F9 , r---J7'I, c,." , R . ,

i '~ t'NCOM_:--

:17 I
I

\?

Figure 12, Noninverting Input Configuration for a Gain
Greater than 1

In this circuit. the gain equa[lon may be written as:

\'" ~ 1 -R"R,;, \',{,;

\\'here:

\'" ~ OutpUt ""ttage " ,
"'H; ,= Inpu[ :)ignal ""It age " .
RF = Feedback R~sistOr "dlue i! .
R" = l.;din Re:siswr ",tlue ~!

The \'alues tor the resistors RF .ind R" should be chosen .,ubiect
to the following constraints:

. fhe tOtal imp~dance lJ[ the gam n~t\\'ork should be no greater
than 10 kiL

. Th~ current drawn m the tc~dback resistOr RF) is no greater
than I mA Jt ::: iO ", ~<vle t;:.1' !0r ea-:h mA drawn 0\' the
feedback resIstOr. the isolated power supplv drive capability
\\'ill decrease by 1 mA,

. The feedback' RF and gain re,lstor ' R,; result in the desired
Jmplitler gam,

It is recommended that the fe~ciback resistOr: RF) is bypassed

\\'llh a .+7 pF capacllur C,

:\L1te on the input resistor R" The 2 ki! resistor placed in
series with the inpUt signal SlJurce dnd the I~ - tcrminai. Jesig-
nat~d as R" in Fi£ures II In<.1 1':, is recommended so as to
limit the current seen at the mput terminais at the A0206 to
S,U mA when the AD206 is not powered,

Compensating the Uncommitted Input Op Amp. The open-
loop gain and phase \'ersus frequencv for the uncommitted inpUt
op amp are given in Figure 13, These cun'es can be used to de-
termine the appropriate yalues for the feedback resistor and
compensation capacitor in order to ensure frequencv stabilitv
when reactive or nonlinear components are used in coniuncllon
with the uncommitted input op amp,

25

i1:J 20
I

Z 15

~ 10

~ 5
c(

~ 0

~ -5
~ -10
c(
ffi -15
:;c -20

-25
100k

80

100 IJI'"

120 ~
140 ~

I

160 w
(j')

180 ~
200 ~
220 iiJ

()

240 1;1

260 Q

280
100M1,OM 10M

FREQUENCY - Hz

Figure 13. Open-Loop Gain and Phase Response for the
, Uncommitted Input Op Amp of the AD206
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AD206
Inverting. Summing or Current Input Configuration, Figure
4 ,hows how the .-\D206 can accommodate current Illputs or

,um currents or "oltages,

Fa AD206 I

-m,~

~q

77

"""

--./ \..,)'
-- 8 - - -8

yoWR RTN C~M

Figure 74, Summing or Current Input ConfiguratIOn

In thb ~ln:UIt th<: uutPUt ,'oltag<: <:Ljuation ~an be Ilrln;;n a,;

\'" -- - N.... L-\'",R,o-\',R,-

\\"h<:n::

\' ~ Output "nltag<: \',

\ - ~ \'l\lta~<: \H Input )ignal i \',

\' \'l\ltCl~e III lI1put Signal 2 \',

I, - Input Lurn:nt Soure<: ,-\ ,

}:, ~ h<:L1ba~i-:. R,,:slstor \'alu<: i! 10 ki1, II!'

R,! c Suurc<: R<:sIstanc<: Associawi \\"lth Input )Iznll I i!,

R,: ~ Sourc<: R<:sistanc<: Associat<:d \\"lth InpuI Si"nll 2 i1,

Th<: ~lrcuit ut Figur<: 14 can also b<: us<:d \I'hen the 111C'ut signal

IS larga Ihan th<: = 10 \' inpuI rang..: of th<: !S1)!cJtor. Fur exam-

1'1<:, suppos<: that III Figure 14 onl\' \"1' R" ,mJ R! ,i~e ~on-

n<:CtcJ to the teeJback, 1l1put lnd common rcrm1l1Clh Cl' ,h\)\\'n

:l\" the sutiJ lines 111Figure 14, :--;ow, a \'" l\"lth a -<1-'" span
cln Qe a~commoJatcJ with RF ~ 10 kU JnJ .l total R.
:'1) ki!,

GAI:-1 AND OFFSET ADJUSTMENTS
General Comments, The AD206 featUres a TRL\\ pm on the
lJutPUt stage of the Isolator. This pin is to be used \\"lth user-
suppli<:d<:xternal~ircuitf\' to adjust th<:oUtput otfset l)t Ihe
.-\D206, \,'h<:n gain and offset adjustments Clrer<:qulr<:J,the ac-
tUal ~omp<:nsation circuit ultimately Utilized '\"111<.kp<:nJon:

. Th<: input configuratlon mode of th<:isolation amplifier' i,<:,.
noninverting or inverting),

. The placement of the adjusting potentiometer (i,e.. on the
isolator's input or oUtpUt sidel,

As a general rule:

. Gain Adjustments are most easily accomplished as part of the
gain-setting resistor netWork at the isolator's input sIde,

. To ensure the highest degree of stability 111the gain adiust-
ment. the adjusting potentiometers should be located as close
as possible to the isolator's front-end and its impedance should
be kept low. Adjustment ranges should also be kept to a mini-
mum since their resolution and stability is dependent on the
actual trim potentiometers used.

-------

-------

. OutpUt side adjustments may be necessary under the condi-
tions where adjusting potentiometers placed on the input side
would present a hazard to the user due to the presence of high
common-mode ,'oltages during the adjustment procedure.

. It is recommended that the offset is adjusted prior to the gam
adjustment.

Input Gain Adjustments for the Noninyerting Mode of
Operation. Figure 15 shows the suggested gain adjustment cir-
~uit. 1'<otethat th<:gain adjustment potentiometer Rp is incorpo-
rated into the gain-s<:ttingresistor network at the isolator's
inpUt.

For a = I" 0' trim rang<: : Rr '. 1 ki! 0, let Rc
Rr; )<. RF

0,02
R , - RF'(,

~ -. '

~' ~ ~. -- AD206. ;-.2:,.1- r---'I
C

I' "

,1(' fR. .. - I Ii I :
'-- ---vvv- _.oF- " iOUTPU'""ER1

~~" :c:':~1~~~~~yi
~Q I I

' !

~ .1." COM I I
,,~ T - i:---J, '

i

--:-

Figure 75, Input Gain Adjustment CircUIt for the
Noninvemng Moae of Operation

Input Gain Adjustments for the Inverting Mode of Operation.
Figur<: 16 shows the sugg<:sted gain adjustm<:nt .:ircuit. In this
~ircult. the ga1l1adJustment is mad<: in the feedback loop using
potentiom<:ter Rl" The adjustments \,'ill be dfecti\'e for all gains
In the 1 tc) 10 r,llH!e.

AD206
~~ ,

~~"== i

I . I -h.2.:..c~ , :--roU'PU""TER i""1""': . :;::~+ ,I 9U
M

F

CF~~~~~YI

0'-' _
1 1 iTRI

;;'[ "'" .c-4

;8' OUT HI

COM

Figure 76, Inout Gain Adjustment Circuit for the Inverting
Mode of Operation

For an approximate = 100 gain trim range, let

Rr.\" . RF

R\ = Rr.\" - RF

and select

Rc = 0.02 X Rr,\"

while

RF :S 10 k!1

CF = 47 pF

Rp and RIN are selected for a good temperature coefficient
match.

I
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AD206

Output Offset Adjustments. Fi~ur~ i7 illustrates on~ method
I)f adjusting the outpUt offs~t \'oitag~, Sin.::~the :\0206 exhibits
.I nominal output offset of - 3S mY. the .::in.:uitshownIn Fi~ure
I; \"as .::hosento \'idd an offs~t .::orrecuon ot from u to - 73 m\'
lor a wtal ourpur offset ran~e of from approximar.:!\' -3S m\' to
-3i; m\',

~~-~H
(,'N'~II'. . 1'NceM -r-1"

_CW-PASS
qLTE"
'SOkH..

AD206 I,- vuTN'~,J8>--

I 'UTPUT""~ r
,-:UFFE" ~ ~ TPIM"' ,> ?. ,~~ Po- ~P-

;;. -~0ou = i
. _:..0UT LO

-!;~ I
,,;,.,~

OW""TN,,~

-'w.. t&

.===F
-+,--=== F.

--<.,woc
:OM

(-,;,oc V

Figure 17, Ourout Offset Adjustmenr CircUIt

Output Gain Adjustments, :)1I1.::ethc uutput amplifier slag~ of
'h.: .-\0206 p, fixcd ..Ir umr\". .In\' dcsircJ OU[PU[ ZJln aJlusr-
mems .:an un!\' he madc 111J ,ubsC4UCIH '[:.1>!<,:,

CSI:>;G ISOLATED POWER

rhe .-\0206 prm'ides :: IS \' d.:: " - tu m.-\ p"\\-<.:r"utpurs re,
I-erred to the 1I1pUI.::ommon. Tn.::se mJ" b<.:u><.:J[u pU\\'er \ ari-
(Jus a.::cesson' .::ir.::ults whi.::h mUSI "peralc Jt [he ll1pUI .::ommon-
modc !c,'d induJing: input .lJiu>rm'::lH ';;;-';Ults. rdcr<.:n.::cs. up
.Imps. signal conditioners or remme rr;\l1sduccrs, Figure 1S

,hows lhe re.::ommended .::onne.::uons trnm the I,>ulared power
'upplies,

r

~'~' ,
I .:/1..,I--"--
I ,N'OM

'"206 l "'"'

-f~
I
I

I
l~

~f';
~.,"o,
'Lf';F.ow..'",,~Mr-

f-t
.:.:"_FV'

, ,- '""oe~..

'""U""'E. ,"u",'.'NO,
-OOMc,.ew'.' ,

I , -,

lbj
, ,. I 0 "-:- .. I ,

~.

~F--''I
""""0 , :i :,;':~~

~ >I"UP",': !i OSC"""OA
~~,

Figure 78, Using the Isolated Power Supplies

The current d~li\'ered by the isolated supplies ma\' be increased

to = 15 mA if the input dc supply \'oltag~ is increased beyond
:: IS \' d.::.

CACTIO~: The .-\0206 design lines n,)[ pw"IJe shorr '::1f(2uit

protection of its isolated power supply. .\ .;urrent limiting rt:sls-
tor may be placed in series with the isolated power terminals
and the load in order to protect the supply against inadvertent
shorts.

PCB LAYOUT FOR MULTICHANNEL APPLICATIONS
The pinout of the AD206 has been designed to facilitate high
-:hannel densin' applications. Figure 19a shows the recom-
mended print~d .::ircuit board lPCBi lavoUt for the simple unity
~ain conliguratlon. When gain setting resistOrs are present.
0.325" .::hannelcenters can still be achie\'edas shown in
Figure 19b,

INPUTS
.15VDC -15VDC

COM OUTPI/TS

/ .v"O-"1---"---'
IN COM J2

/,
~4"'6

01 1
IN--), ,J .05

:INCO~~:::=t=~~=7'~6 (" IN--L:" J-O5

" -v,.o E ' I
/IN Co~v"o -, =-=;;. ?4"06 \21 '~ 'IN- -0, ~J ;:>5

" -v'.o f~~"=--/ .v"o - =.CC,,==.
INCOM , 02£

-. 06
), ,

IN--)' J 05
" -ii"" t -- ,n..,
/ .v.,~ -, -- --

INCOM )2
/.

-. <06
'I IIN--=>, ~J -os

: =~,::r=:.=- ~~

/;
'

- INCOM )2 /..4 <06
>~ IN~,~)', _~2. 05 I)-",° I - - --- /

J7

Figure 79a. PCB Layout tor Multichannel, Unity Gain
Applications

47pF

" I
'/

"pF

:~: I :~,50
1

50'
06 06

Figure 19b. PCB Lavout for Multichannel Applications
with Gain Required on the AD206s
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" AD206
APPLICA TION EXAMPLES

~or Control. Figure 20 shows an A0206 used In a lk moror
",.moiler application.The excellentphase charactenstlcsand

AD206

MOTOR
COMMAND

COM

wide bandwidth of the .-\0206 are ideal for this type of
application.

G = 1

ISOLATED
MOTOR

COMMANDm-
-leV

ENCODER FEEDBACK

SHAFTI OPTICAL.
RESOLVER OR
TACHOMETER

'J I ENCODER

Figure 20, USing the A0206 in a Motor Control Application

.\'\ultichannel Data Acquisition
Figure 21 shows the :\0206 in a mulrichannd data acquisition
.lpplicanon. Its wide bandwIdth. fast slew and ,cn!mg (naractcr-
l,tlCS .HC useful 1I1this l\pe 01 application. Thc :\0206 (.111be

u,ed to solve the problem of low level signal measurement over
long distances - extracting the signal. rejecting common-mode
noise and protecting agalllst accidental shorrs.

MUL TIPLEXER
AD7502 OR ADGSO9

AD206
G = 1

Figure 21. Using the A0206 in Multichannel Data Acquisition Applications
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AD206

AC Transducer Applications
In applications. such as vibration analysis. where the user must
acquire and process the spectral content of a sensor's signal
rather than its "de" level the wideband characterIStics at the
..\D206 will pro,-e to be most useful. Key speciticatlons tor ac
transducer applications include bandwidth. slew rate and har-
monic Jistortion. Since the transducer mav be mechallicallv
bonded or welded to the object under test. isolation will tvpi-
call,- be required to eliminate ground loops as well as to prOtect
the electronics used in the data acquisition svstem, Figure 22
,haws an Isolated strain gage circuit emploving the ..\D206 isola-
tion amplifier and a 13 MHz operational amphtier.

To alleviate the need for an instrumentation amplitier. the
bridge is !,owered b\- a bipolar excitation ')ource, l' nder this ap-
proach the common-mode voltage will be ="'1'\:--; rather than

,V,SO

-V'SO

'V'SO

68." t oae" 9 76k\!

u
AD589

the \' Exc/2 that would be achieved with a unipolar excitation
source and \'{'heatstone bridge contiguratlon, A difference in
common-mode voltages of typically only a few millivolts.

Using two strain gages with a gage factor of 3 mVN and a
-=1.2 \" excitation signal. a =6.6 mV oUtput signal will result. A
gain setting of ~S4 will scale this low-level signal to :!:3 V,
which can then be digitized by a high-speed, 100 kHz sampling,
ADC such as the AD7870.

The low voltage excitation is used to permit the front-end cir-
cuitry to be powered from the isolated power supplies of the
AD206. which can supply up to = 10 mA of isolated power at
= IS \". The bridge draws only 3,5 mA. leaving sufficient cur-
rent to power the micro-power dual BiFET (400 ~A quiescent
current' and the high speed AD744 BiFET amplifier t~ mA qui-
escent current!.

Figure 22. A Strain Gage Signal Conditioning CircUIt Using the AO206 Isolation Amplifier
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SELECTION GUIDE fOR AN;\I.OG DEVICES' tH,\, OF ISOLATION AMPLIFIERS

------
Multichannel Applications
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,111
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dth
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NOTES
AllperformancespecificationnumhcrsapplyIi'r G ~ i \'I\' and II hI I 70e unk" lulled III1I(')'\('I\e, 1)IIIIlalj'"I\ Jill gaill ~nlll' 1llIlIlillearm', gailllclIll'el'allll'e ,..dJieielll, L\\\' ..alillg, otlhL'l Icillperalll..e cotdfi.:icill
aod leakage curren! are max numb.:rs; all olht:r arc lyrical. lsolalcJ from clIJ powcr \pelIJicllillll\ arc 1m holh Ihe I alld Icrlllinah.

'8 grade specification,
'Typical specification.
)K grade spccificalion,
4'fhe 2841 leakage applit:s for 1/5 V rms.
sThe AD202, AD204 and AD21O s.:rics will opcralc in thc 40C '" I SS"C telilperalll..e ",'"ge,

--- - -- -- --

If You Nee!

General Iso!ator for
Lowest Cns
3-»ofl Isola

Rugged, f\\i
Low Offset:
Wide Band,

Gain High Gain C
Low Gain Er
Low Nonline
Low Gain T t

- --------

Isolation High CMV I<
IIigh CMR (I
Low l.eakagl

240 V fins,
------- -----

Speed 100 kHz Full
20 kHz Full
10 kHz Full
5 kHz Full I'
Fast Settling
Fast Slew Ra

Offset Low Input 0
Low Output---

Rated Output '! 10 V Differ
Low Output---

Isolated Power Isolated Fron
Supply

Input Power Supply IsolatOr POWt

Rated Performance -55°C to -j L
Temperature -40°C to -I-1\:

-25°C 10 +8:
Oto+70"C,F-,- ----,-,----

Packaging Small Size (0,
SIP Package
DIP Package-- -__n_--___--,
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CORRECTIONS TO THE AD206 SPECIFICATIONS
April 11, 1991

Parameter

,0
<!/ 0

(//
'

IfPresent

speCifiCatiOn?

0 to -0.5%(0to 1.5%,max) :t2%, max

New
Specification

Gain Error

Overshoot 0.5% 1%

Viso, No Load

Viso Accuracy (No Load)

:t15 V

-5%, +15%

:t15 V (-5%, +15%)

Deleted, now specified
as part of the Viso, No
Load entry.

--

OBSOLETE


