VOLTAGE TRANSMITTER IC

AM411

FEATURES

Wide Supply Voltage Range: 6...35V
Wide Operating Temperature Range:
—40°C ...+85°C

Voltage Reference: 5V
Instrumentation A mplifier Input
(Reversible Polarit y)

Operational A mplifier Input
Adjustable Gain and Of fset
Adjustable Out put Voltage Range:
0.5...4.5V, 0...5/10V, other

Protection A gainst Reverse Polarit y
Output Current Limitation

APPLICATIONS

Industrial Process Control
Sensor Transmitter (e.g. pressure)
Programmable Voltage Source

BLOCK DIA GRAM

GENERAL DESCRIPTION

The AM411 is a monolithic voltagtransmitter,
desigied for flexible bridge input sigial condi-
tioning. The integrated circuit is ideally suited

for a wide varety of transducers wh an difer-

enia oufput signal. It contins a high accuracy
instrumentationamplifier for differential input
signals, an operational amplifier outpstag,

and a 5V reference. Output rangnd gin are

adjustable by external resistos. Usingtheinter-

nal instrumentationamplifier the AM411 is a
stendad sensor transmitter with the possibility

to indicate an ove range signa. With theinter-

nal connected operational amplifier input this
IC can be used aan adustable voltage-to—
voltage transmitte..

DELIVERY

e DIL8 packags (sarples)
e SOPS8 packags
e Dice on 5" blue foil
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VOLTAGE TRANSMITTER IC

AM411

ELECTRICAL SPECIFICATIONS

Tamb= 25C, Ve = 24V, Vrer = 5V, Irer = IMA (unless dherwise nated)

Parameter Symbol Conditions Min. Typ. Max. Unit
Voltage Range Vee 6 35 \%
Quiescert Currert lcc Tamb=— 40...+85C, Irer = OMA 15 mA
Temper atur e Specifications
Operating Tamb -40 85 °C
Storage Tst -55 125 °C
Junction T 150 °C
Thermal Resistarnce Oja DIL8 plastic packag 110 °C/IwW
Oja SO8 pladic packag 180 °C/IwW
Voltage Reference
Voltage VRrer 4.75 5.00 5.25 \Y,
Curent |Rer 0.2 10.0 mA
VRrer vs. Temperature dVreddT Tamb= — 40...+85C +90 +140 ppm/°C
Line Rggulation dVreddV Vcc = 6V...35V 30 80 ppmV
dVreddV Vce = 6V...35V, Irer= 5mMA 60 150 ppmV
Load Regulation dVreddl 0.05 0.10 %/mA
dVrerdl Irer= 5MA 0.06 0.15 %/mA
Load Capacitance CL 1.9 22 5.0 uF
Instrumentation Amplifier
Internal Gain Gia 4.9 5 5.1
Differential Input Voltage Rang Vin 0 +400 mvV
Common Mode Input Rang CMIR Vee < 9V 1.5 Vee—-3 \%
CMIR Vee= 9V 15 6.0 \Y,
Common Mode Rgection Ratio CMRR 80 90 dB
Power Supply Rgection Ratio PRR 80 90 dB
Offset Voltage Vos +1.5 +6 mv
VosVs. Temperature dVoddT +5 uv/°C
Input BiasCurrent Ig -120 -300 nA
Ig vs. Temperature dig/dT -0.35 -0.8 nA/°C
Output Voltage Range Vouta Vee < 9V, Vouna = Gia Vin + Vza 0.02 Vee-3 \
Vouna Vce 2 9V, Vouna = Gia Vi + Vza 0.02 6 \
Load Capacitance CL 250 pF
Zero Adjust Stage
Internal Gain Gza 1
Input Voltage Vza Vza < Vouna —Gia Vin 0 Vouna \%
Offset Voltage Vos +0.5 +2.0 mV
VosVs. Temperature dVoddT + +5 pv/°C
Input BiasCurrent Ig 38 100 nA
Ig vs. Temperature dig/dT 24 75 pA/°C
Voltage Output Stage
Adjustable Gan Gop 1
Input Rane IR Vee < 10V Vec—5 \Y
IR Vee = 10V 5 \Y,
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VOLTAGE TRANSMITTER IC

Parameter " Symbol | Conditions " Min. | Typ. | Max. " Unit
Voltage Output Stage (cont.)
Power Supply Rgection Ratio PRR 80 90 dB
Offset Voltage Vos +0.5 +2 mv
VosVs. Temperature dVoddT +3 +7 pv/°C
Input BiasCurrent Ig 5 12 nA
Ig vs. Temperature dig/dT 35 10 pA/°C
Output Voltage Rang Vour Ve < 18V 0 Vee—-5 \%
Vout Vce > 18V 0 13 \
Output Curent Limitation ILim Vourt = 10V 5 7 10 mA
Output Curent lout 0 ILim mA
Load Reistance R 2 kQ
Load Capacitance CL 500 nF
Protection Functions
Protedion agind reverse pdarity " | Groundvs. Vs vs. Vout " | | 35 || \Y
System Parameters
Nonlinearity | [ ideal input | | o005 | o015 | wrs
Currents fowing into thelC are negative
Par ameter Symbol Conditions Min. Typ. Max. Unit
Sum Offse Resisbors R+ R4 20 200 kQ
Vrer Capacitance C1 1.9 2.2 5.0 uF
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VOLTAGE TRANSMITTER IC AM411

FUNCTIONAL DESCRIPTION

The IC AM411 is an integated voltag transmitter for bridginput signals. With variations ofa few
externalcomponentshe outputvoltage canbe adjusted over a wide rangn addition to the resis-
tors R; andR; the crcuitry needs onyl one exernal capador C; for a basicapplication.Using the
input of the voltag output stag the AM411 can be used for siagended inpusignals as well.
Typical values for the ég&rnal components are listed in thpplication Notes.

Basicallythe AM411 consists of 3 functional blocks as they shown in fgure 1:

1. A high accuracyinstrumentation amplifie with an internal gain G4 and thepossibilityto adjust
the bias voltage (pin ZA) for differential input sigals.

2. An operational amplifier output stagesed for voltag transmission and as the vokagutput.
Theoutput stge has an output arrrent limitation protecting thelC.

3. A voltage reérencecanbe used as an exation for constant voltagsensors or as suppfgr
other exernal devices.

The transfer function for the output voleagf the instrumentation amplifier is:
Voutia=GiaVin +Vza

with the offset voltage Vza which can be adjusted on piA. For die entire output voltagVour of
thelC is vdid

Vout = Gop *Vinor

with the adjustable gain Gop

R
Gopp=—+1
OoP R2

The minimum supplyoltage, which has to be adjusted, can be calculated over

Vs2 Voutma + 5V
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VOLTAGE TRANSMITTER IC

AM411

PINOUT

IN+ []
IN- []
GAIN []
VOUT[]

A WN R

| 1 VREF
| ] GND
L 1ZA

| ]vCC

g o ~N o

Figure3

DELIVERY

The AM411 is available in version:

e DIL8 packags (sarples)

e SOP8 packags

e Dice on 5" blue foil
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PIN NAME DESIGNATION
1 IN+ Non Inverting Bridge Input
2 IN— Inverting Bridge Inpu
3 GAIN GainAdjustment
4 VOUT Voltage Ouput
5 VCC Supply Voltage
6 ZA Zero Adjust
7 GND IC Ground
8 VREF Refererce Voltag
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VOLTAGE TRANSMITTER IC AM411

TYPICAL APPLICATION
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For Applicationswith an outputsignal of 0...5/10Vzero adjust pin A has to be connected tG |
GroundGND (Figure 5). The Gair is adusted byexternal resstors R; andR; and can be caill-

lated by
G=GaGop
The transfer function of the output voleadoyt becones
Vour =G VN
With this equaions theexterna resistos R; andR; can be adjsted
R _ Vour _
RZ GIA VIN

Example 1: Output voltag range 0...10V
In this case lhe valies of he exernal devices (/y, =0...50mV, R /R, =39) are as fdbws

Ri = 39kQ R = 1kQ Ga=5 C =2.2F

Example 2: Output voltag range 0...5V
In this case lte valies of he exernal devices ¥,y =0...100mV, R,/ R, =9) are as fdbws

Rl = 90kQ Rz = 10kQ G|A =5 C1 = ZaLF

The information provided herein is believed to be reliable; however, Analog Microelectronics asaimes no resporsibility for inaccurades or omissions. Analog Microelectronics assimes no resporsibility
for the use of this information, ard al use o such information shall be ertirely at the u®rs own risk. Pricesard secficaions are subjectto charge wihout notice. No paent rights or licercesto ary of
the crcuits degribed herein are implied or grarted to ary third paty. Analog Microelectronics doesnot auhorise a warant ary Analog Microelectronics product use in life sippat devicesard/or
systems.
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