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RATIOMETRIC VOLTAGE TRANSMITTER  AMA417

FEATURES

e Supply Voltage 5V+5% (Ratio Range)

e Wide Operating Temperature Range:
—40°C...+100°C

e Ratiometrical Current Source for
Transducer Excitation

e Instrumentation Amplifier Input

e Voltage Output Driver
Open Collector:
VOUT =0.5-4.5v
loutr = +10mMA

e Adjustable Gain, Offset, and Output
Voltage Range

e Small Package Dimensions: SO8

e Low Cost

APPLICATIONS

¢ Industrial Process Control
e Automotive Applications
e Sensor Transmitter

BLOCK DIAGRAM

GENERAL DESCRIPTION

The AM417 is a low cost ratiometrical voltage
transmitter, designed for flexible bridge input
signa conditioning. The IC contains a ra
tiometric current source for transducer excita-
tion, a high accuracy instrumentation amplifier
for differentia input signals, and a voltage out-
put driver. Gain, offset, and output voltage
range are adjustable by externa resistors. The
voltage output stage is designed as an open col-
lector stage. The output current is +10mA. A
simple current limitation is possible by adding
an external resistor. With its functional blocks
and possibilities to adjust al important pa-
rameters for sensor calibration, the small pack-
age dimensions (SO8), and the low costs the
AMA417 is idedly suited for automotive sensor
interface applications.

DELIVERY

e DIL8 packages (samples)
e SOP8 packages
e Diceon 5" bluefoail

Figurel
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RATIOMETRIC VOLTAGE TRANSMITTER AMA417

ELECTRICAL SPECIFICATIONS

Tamb = 25°C, Ve = 5V (unless otherwise noted)

Parameter Symbol Conditions Min. Typ. Max. Unit
Voltage Range (Ratio Range) Vce 4.75 5 5.25 \%
Maximum Supply Voltage Veemax 6 \Y
Quiescent Current lcc Rrs = 5000, l;5 = 1mA 6.2 mA
Temper atur e Specifications
Operating Tamb —40 100 °C
Storage Ts 55 125 °C
Junction T, 150 °C
Thermal Resistance Oja DIL8 plastic package 110 °CIW
Oja SO8 plastic package 180 °CIW
Ratiometric Current Source— Transducer
Internal Sense Voltage Vre ratiometric with VCC, Wcc = 5V 0.5 \%
Output Current Range lis 0.50 1.25 mA
Output Current lis ratiometric with VCC, 0.98 1 1.02 mA
Rrs = 500Q, Wce = 5V
Ratiometric Error RAT@IB Vivee = 5.25V, +1 mv
RAT@IB = 1.05 Vg (Vvce = 5V)
— Vi (Vvee = 5.25V)
Irs VS. Temperature digs/dT lig=1mA +20 ppm/°C
Output Voltage Range Vig lig = 1.25mA 15 Vcc—0.5 \%
Output Resistance Re lig = 1mA, Rg = AUg/Al g, 15 45 MQ
Vug =5V, lig = 1ImA
Power Supply Rejection Ratio Alis AVee = 4.75V —5.25V, 76 90 dB
Vvg =5V, lig = 1ImA
Instrumentation Amplifier
Input Voltage Range Vine— 15 V2 \%
Internal Gain Gia Vin- =2V, AViy = 200mV 9.8 10.0 10.2
Gia = AVyia/AViN
Common Mode Rejection Ratio CMRR 80 90 dB
Power Supply Rejection Ratio PSRR 74 80 dB
Offset Voltage Vos +3 mV
VosVs. Temperature dVoddT +10 uv/°C
Input Bias Current Is Vin =2V 25 75 nA
Output Voltage Range Vvia 0 V2 \%
Output Resistance Rout 20 kQ
Nonlinearity AVin = 200mV, ideal input 0.1 % FS
Voltage Output Stage
Adjustable Gain Gour 2 11
Input Voltage Range VR 0 Vec—2.5 \%
Power Supply Rejection Ratio PSSR -72 -90 dB
Offset Voltage Vos +3.0 mV
Vos vs. Temperature dVoddT AV)N = 50mV +15 uv/ec
Input Current N AV)n = 50mV 20 75 nA
Output Voltage Range Vout with transistor BCW68H 0.5 45 \%
lout = 10mA (seefigure 5)
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RATIOMETRIC VOLTAGE TRANSMITTER AMA417

Parameter " Symbol | Conditions " Min. | Typ. | Max. " Unit
Voltage Output Stage (cont.)

Output Current lout with transistor BCW68H 125 mA
Output Current Pin VOUT lvout pin VOUT 100 200 300 A
Current Limitation Threshold VTHRESH Vrhrest = Wee — VWouTming 120 150 180 mv

Ry = 27Q, lout = 14mA

VrHresH VS. Temperature dVrhresH /dT | —40...+100°C 1.00 1.15 mvV
Output Resistance Rout virtual 0.1 0.85 Q
Linearity ideal input 0.01 %FS

BOUNDARY CONDITIONS

Parameter Symbol Conditions Min. Typ. Max. Unit
Resistor Adjustment Current Source (Transducer) Ry 400 1000 Q
Gain Resistor Sum Rs + Ra 2.0 kQ
Capacitor Power Supply C 100 nF
Capacitor Frequency Compensation (Output Stage) Cy 4.3 5.8 nF
Capacitor Load (Output Stage) Cs 1.0 10.0 nF
Resistor Sense Current Limitation Ro 0 50 Q

FUNCTIONAL DIAGRAM
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Figure 2
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RATIOMETRIC VOLTAGE TRANSMITTER AMA417

FUNCTIONAL DESCRIPTION

The AMA417 is an integrated low cost ratiometric voltage transmitter specially designed for bridge
input signals in automotive applications. With its integrated, ratiometrical current source the
AMA417 isideally suited for the signal conditioning of piezoresistive pressure transducers and allows
an easy temperature compensation and span adjustment of a these kinds of sensors.

The AM417 consists of 3 basic functional blocks:
1. A Ratiometrical Current Source for transducer excitation:

The current 1,5 can be adjusted by the variation of the resistor R; by the following relation:

I _ VVCC
IB — 1OR1

2. An Instrumentation Amplifier Input Stage with a fixed gain Gja = 10 for pre-amplifiing the
bridge input signal.

3. An Open Coallector Output Stage with the following functions:

e Voltage Output: As output is used a voltage amplifier which has an external PNP-open col-
lector stage T; which is able to push a maximum current of loytr = 5mA. The gain Goyr is ad-
justable by the external resistors R; and R4 between Goyr = 2...11:

Rs
G -3
ouT R3+R4

The gain G of the complete system becomes then G = Gja Gour.

e Current Limitation: A simple clamp stage for the output pin VOUT limits the voltage drop
against VCC to

VouTmax =Vec —15Vge (Tl) .

The maximum current can be set by adding a resistor in series to the Emitter of the transistor T,
at the output stage (see figure 4). For the maximum output current is valid:

Virest —Vee (Tl) 370mV
| ouTmax = R, = R, .
If no current limitation is required, the Emitter of the transistor T; has to be directly connected to
VCC (R, =0€). A proper thermic coupling of the Transistor T; (Vee—Drift: -2mV/°C typ.)

and the AM417 reduces the resulting temperature drift of 1oyt and increases the performance
of the current limitation.

Adjustment of Output Voltage Range

The span of the output voltage could be adjusted by the gain Goyr of the output stage. The offset of
the output voltage can be adjusted in the same way as the adjustment of the sensor offset using the
resistors Ro1 and Rop (figure 4).
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RATIOMETRIC VOLTAGE TRANSMITTER AMA417

PINOUT

GND [] 1 8[]vce
B []2 7 ] vouTt
RB []3 6] VR
IN+ [] 4 5[] IN-
Figure3

DELIVERY

The AM417 isavailablein:

e 8pin DIL packages (samples)

e SO 8 packages

e Diceonb5" bluefail

PIN NAME DESIGNATION
1 GND IC Ground
2 1B Output Current Source
3 RB Adjustment Current Source
4 IN+ Input Positive
5 IN—- Input Negative
6 VR Adjustment Gain Output Stage
7 VOUT Out Output Stage
8 VCC Supply Voltage

PACKAGE DIMENSIONS SOPS8

4,98+0,1

<2,00

042+ 0,(9 ‘ ‘k

1000

Eva

<0,635

Jutul

4

1

Figure4

40+0,2-0,1
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RATIOMETRIC VOLTAGE TRANSMITTER AMA417

APPLICATION FOR OUTPUT VOLTAGE 0.5...4.5V

Figure5

The current application shows the basic functions of the AM417. With the given values of the ex-
ternal components (see List of External Components) the following application features are ad-
justed:

Vin = 100mV

G= G|A GOUT =40

VOUT =0.5-45V

lout = +10mMA — 0.25mA

Isr = IMA (ratiometrical supply current for the pressure transducer)

LIST OF EXTERNAL COMPONENTS

Symbol Description Value Unit
T BCW68H, BC557C (or similar) low drop, high B at10mA PNP
R lgr=1mA 500 Q
R. lout = 10mA min (100°C) 15 9)
Rs Span (Gain adjustment) 500 Q
Ry } Vour=Rs/(Rs+Ry) G 15 kQ
Rs typical transducer resistor 3.0 (typ.) kQ
Rres TC span compensation 10-120 kQ
Ro1, Roz Offset adjustment 0-500 Q
Rrco1, Rrcoz TC offset adjustment 0.1-10.0 MQ
Ci 330 nF
C +10% 4.7 nF
Cs + 10% 1.0 nF

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 thisinformation, and al 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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