VOLTAGE TRANSMITTER IC

AMA401

FEATURES

Wide Supply Voltage Range: 6...35V

Wide Operating Temperature Range:

—40°C...+85°C

Adjustable Voltage Reference:
4.5to 10V

Additional Current/Voltage Source
Instrumentation Amplifier Input
(Reversible Polarity)

Operation Amplifier Input
Adjustable Gain and Offset
Adjustable Output Voltage Range:
0.5...4.5V, 0...5/10V, other
Protection Against Reverse Polarity
Output Current Limitation

APPLICATIONS

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

BLOCK DIAGRAM+

GENERAL DESCRIPTION

The AMA401 is a low cost monolithic voltage
transmitter, designed for flexible bridge input
signa conditioning. The integrated circuit is
idedlly suited for a wide variety of transducers
with an differential output signal. It contains a
high accuracy instrumentation amplifier for
differential input signas, an operational ampli-
fier output stage, and an adjustable 5 to 10V
reference. In addition to these functiona ele-
ments an auxiliary operational amplifier can be
used as a current or voltage source. Output
range and gain are adjustable by externa resis-
tors. Using the interna instrumentation ampli-
fier the AM401 is a standard sensor transmitter
with the possibility to indicate an over range
signal. With the freely connectable operationa
amplifier input this IC can be used as an adjust-
able voltage-to—voltage transmitter.

DELIVERY

e DIL16 packages (samples)
e S016(n) packages
e Diceon 5" bluefail
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VOLTAGE TRANSMITTER IC AMA401

ELECTRICAL SPECIFICATIONS

Tamw = 25°C, Ve = 24V, Vrer = 5V, lger = IMA (Un|e$ otherwise noted)

Par ameter Symbol Conditions Min. Typ. Max. Unit
Voltage Range Vee 6 35 \Y,
Quiescent Current lcc Tamb = —40...+85°C, Irgr = OMA 15 mA

Temper ature Specifications

Operating Tamb —40 85 °C
Storage Ts 55 125 °C
Junction T, 150 °C
Thermal Resistance Gja DIL16 plastic package 70 °C/W
Oja SO16 narrow plastic package 140 °CIW
Voltage Reference
Voltage VRer VSET not connected 4.75 5.00 5.25 \%
Vrer VSET = GND, Ve = 11V 95 10.0 105 v
Trim Range VRri0 45 VRri0 \%
Current IRer 0.2 10.0 mA
Vrer vs. Temperature dVger/dT Tamb = —40...+85°C +90 +140 ppm/°C
Line Regulation dVree/dV Vee = 6V...35V 30 80 ppm/V
dVrer/dV Vee = 6V...35V, Iger = 5MA 60 150 ppm/V
Load Regulation dVree/dl 0.05 0.10 %/mA
dVrer/dl Irer =~ 5MA 0.06 0.15 %/mA
Load Capacitance CL 19 22 5.0 UF
Current/Voltage Source
Internal Reference Vec 1.20 1.27 1.35 \%
Vge vs. Temperature dVea/dT Tamo = —40...+85°C +60 +140 ppm/°C
Current Source: lcv = Vae/Rext
Adjustable Current Range lev 0 10 mA
Output Voltage Vev Vee <18V Vee Vee—5 \%
Vev Vce = 18V Vea 13 \
Voltage Source: Vcy = Vg (Rext1 + Rextz) / Rexz
Adjustable Voltage Range Vev Vce <18V 04 Vec—5 \%
Vev Vce 2 18V 0.4 13 \%
Output Current lev Source 10 mA
lev Sink -100 HA
Load Capacitance CL Source mode 0 1 10 nF
Instrumentation Amplifier
Internal Gain Gia 4.9 5 51
Differential Input Voltage Range Vin 0 +400 mV
Common Mode Input Range CMIR Vee <9V, lev <2mA 15 Vec—3 \%
CMIR Vee =9V, loy < 2mA 15 6.0 v
Common Mode Rejection Ratio CMRR 80 90 dB
Power Supply Rejection Ratio PSRR 80 90 daB
Offset Voltage Vos +15 +6 mvV
Vos Vs. Temperature dVoddT +5 uv/°C
Input Bias Current lg -120 -300 nA
Ig vs. Temperature dig/dT -0.35 -0.8 nA/°C
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VOLTAGE TRANSMITTER IC

Parameter || Symbol | Conditions " Min. | Typ. | Max. " Unit
Instrumentation Amplifier (cont.)
Output Voltage Range VouTtia Vee <9V, Rua < 10kQ o* Vec—-3 \%
VouTia Vee = 9V, Rua < 10kQ o* 6 Y,
Minimum Output Voltage VouTiAmin without external load resistance R |a 5 17 mV
Load Capacitance CL 250 pF
Zero Adjust Stage
Internal Gain Gza 1
Input Voltage Vza Vza < Voutia— Gia Vin 0 VouTtia \Y
Offset Voltage Vos +0.5 +2.0 mvV
VosVs. Temperature dVoddT +1.6 5 uv/°C
Input Bias Current lg 38 100 nA
Ig vs. Temperature dig/dT 24 75 pA/°C
Voltage Output Stage
Adjustable Gain Gop
Input Range IR Vee <10V Vec—5 \%
IR Vee = 10V 5 v
Power Supply Rejection Ratio PSRR 80 90 dB
Offset Voltage Vos +0.5 +2 mV
VosVvs. Temperature dVoddT +3 +7 uv/eC
Input Bias Current Is 5 12 nA
Ig vs. Temperature dlg/dT 35 10 pA/°C
Output Voltage Range Vour Vee <18V 0 Vec—5 \%
Vour Vee 2 18V 0 13 \Y
Output Current Limitation ILim Vour = 10V 5 7 10 mA
Output Current lout 0 lum mA
Load Resistance R 2 kQ
Load Capacitance CL 500 nF
Protection Functions
Protection against reverse polarity " | Ground vs. Vsvs. Vout " | 35 \%
System Parameters
Nonlinearity | | ideal input | | 005 | o015 | wrs
* Depending on external load resistance at output of 1A (R ja < 10kQ = Voura < 3mV); internal load resistance is = 100kQ2
Currents flowing into the I C are negative
BOUNDARY CONDITIONS
Parameter Symbol Conditions Min. Typ. Max. Unit
Sum Gain Resistors R+ R only for sink mode of CV reference 90 200 kQ
Sum Offset Resistors Rs+ Ry 20 200 kQ
Vrer Capacitance Ci 1.9 2.2 5.0 uF
Va Capacitance C 10 100 nF
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VOLTAGE TRANSMITTER IC AMA401

FUNCTIONAL DIAGRAM

.

1
Voltage Reference ! Vs
or Current Source + o

———————————m]

_|_
VOUT
Ve Mg AMP $—o
|
o |
|
- |
|
e o
Ground
Figure 2

FUNCTIONAL DESCRIPTION

The IC AM401 is an integrated voltage transmitter for bridge input signals. With variations of a few
external components the output voltage can be adjusted over a wide range. In addition to the resis-
tors Ry and R; the circuitry needs only two external capacitors C; and C, for a basic application.
Using the input of the voltage output stage the AM401 can be used for single ended input signals as
well. Typical values for the external components are listed in the Application Notes.

Basically the AM401 consists of 4 functiona blocks as they are shown in Figure 1.

1. A high accuracy instrumentation amplifier with an internal gain G and the possibility to adjust
the bias voltage (pin ZA) for differential input signals.

2. An operational amplifier output stage used for voltage transmission and as the voltage outpui.
The output stage has an output current limitation protecting the IC.

3. An adjustable voltage reference (VSET = N.C. or VSET = GND) can be used as an excitation for
constant voltage sensors or as supply for other external devices.

4. An auxiliary operational amplifier which can used as a additional current/voltage source or as an
adjustment for the bias offset voltage (see Application Notes).

The transfer function of the output voltage of the instrumentation amplifier is:
Voutia =GiaVin +Vza

with the an offset voltage Vza which can be adjusted on the zero adjust pin ZA. Using a circuitry
with the additional operational amplifier like shown in figure 7, this offset voltage can be calculated

by
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VOLTAGE TRANSMITTER IC AMA401

Vorrser = Ve — % (VREF - VBG)

For the entire output voltage Vour of the IC isvalid

Vour = Gop ‘Vinop

with the adjustable gain Gop

R
Gop =—+1
OoP R2

The minimum supply voltage, which has to be adjusted, can be calculated by
Vs = Voutmax + 5V
Important: Non used blocks of the IC like the auxiliary OP in Application 1 have to be connected.

The two capacitors C; and C, have to be connected in every case as well! Even if the
voltage reference is not used.
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VOLTAGE TRANSMITTER IC

AMA401

PINOUT
O PIN NAME DESIGNATION
CVREF L] 1 16[IN.C. 1 CVREF Current/Voltage Reference
CVSET [] 2 15[ JVREF 2 CVSET Set Current/Voltage
IN+ 13 14 ]GND 3 IN+ Non Inverting Bridge I nput
IN— 14 13[7]zA 4 IN— Inverting Bridge Input 3
5 OUTIA Output Instrumentation Amplifier
OUTIA L] 5 121 JVSET 6 INOP Input Operational Amplifier
INOP [] 6 11[]vcC 7 GAIN Gain Adjustment
GAIN []7 10[JN.C. 8 VOUT Voltage Output
VOUT [18 9[IN.C. 9 N.C. Not Connected
10 N.C. Not Connected
] 11 VCC Supply Voltage
Figure3 12 VSET Voltage Select
13 ZA Zero Adjust
14 GND IC Ground
15 VREF Reference Voltage
16 N.C. Not Connected
DELIVERY

The AMA401 isavailablein version:

e 16 pin DIL packages (samples)
e SO 16 (n) packages
e Diceon 5" bluefail
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VOLTAGE TRANSMITTER IC AMA401

APPLICATION FOR OUTPUT VOLTAGE 0...10V
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Used in a0...10V output application zero adjust pin 13 (ZA) is connected to Ground (Figure 5). The
Gain G is adjusted by external resistors R; and R, and can be calculated by

G =GsGop =Ga1+R/R,)
The transfer function of the output voltage Vout becomes
Vour =G Vin

With these equations the external resistors R; and R, can be adjusted

R_ Vour  _
R, GiaVin

Example 1: Output voltage range 0...10V
In this case the values of the external devices (Viy =0...50mV, Ri/R; = 39) are asfollows
Ry = 39kQ R, = 1kQ Ga=5 Ci=2.2uF C, =10nF

Example 2: Output voltage range 0...5V
In this case the values of the external devices (Vi =0...100mV, Ri/R; = 9) are asfollows
Ry = 90kQ R, = 10kQ Ga=5 Ci=2.2uF C, =10nF
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VOLTAGE TRANSMITTER IC AMA401

APPLICATION FOR CURRENT DRIVEN SENSORS
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In this application the auxiliary operational amplifier is used as a current source. The values of the
external components are calculated for an 0...5V output. For the application the zero adjust pin 13
(ZA) is connected to Ground (Figure 5). The Gain G is adjusted by external resistors R; and R, and
can be calculated by

G=GpGpp = G|A(lJr Rl/RZ)

The transfer function of the output voltage Vout becomes

Vout =G Vin
With these equations the external resistors R; and R, can be adjusted
R _ Mour _
R, GiaViy
The excitation current of for the sensor can be calculated over
Rer

Example 3: Output voltage range 0...5V
The values of the external devices (Viy = 0...100mV, Ri/R; =9, Is= 1.5mA, Vgc = 1.27V) are

Ry = 90kQ R, = 10kQ Ga=5 Ci=22uF C,=10nF
Reer = 846.7Q2 Rrer = 22kQ
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VOLTAGE TRANSMITTER IC AMA401

APPLICATION FOR OUTPUT VOLTAGE 0.5...4.5V
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Figure7

Used in a 0.5...4.5V output application zero adjust pin 13 (ZA) is connected to an offset voltage
Vorrset (Figure 6). The Gain G is adjusted by external resistors R; and R, and can be calculated by

G =GzGpp = GIA(1+ Rl/RZ)
The transfer function of the output voltage Vout becomes
Vout = G Vin + VorrseT

The offset voltage can be calculated by

R _ Veer ~Veo
R4 VBG _VOFFSET

With these equations the external resistors R; and R, can be adjusted

Vore —V,
Vorrser = Vg — E (VREF — Vg ) REF =

R _ Vour —Vorrser -1
Ry GiaVin

Example 4: Output voltage range 0.5...4.5V

In this case the values of the external devices (Vin = 0...250mV, Vrer = 5V, Ri/R; = 2.2, Rs/R; = 5)
are asfollows

R; = 100kQ R, = 47kQ Rs = 75kQ R, = 15kQ
Vorrser = 0.5V C = 22}1': C, =10nF
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VOLTAGE TRANSMITTER IC AMA401

TOPOLOGIE FOR THE 0...10V APPLICATION
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TOPOLOGIE FOR THE 0.5...4.5V APPLICATION
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The information provided herein is believed to be reliable; however, Analog Microelectronics assumes no responsibility for inaccuracies or omissions. Analog Microelectronics assumes no responsibility
for the use of this information, and all use of such information shall be entirely at the user's own risk. Prices and specifications are subject to change without notice. No patent rights or licences to any of
the circuits described herein are implied or granted to any third party. Analog Microelectronics does not authorise or warrant any Analog Microelectronics product use in life support devices and/or
systems.
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