ANALOG
DEVICES

Four Channel
RTD/Strain Gage Conditioner

FEATURES

Low Input Offset Drift: +1.0uV/°C

Low Gain Drift: +25ppm/°C

Low Nonlinearity: £0.01% max (£0,005% typ)
Differential Input Protection: £130V rms.

Channel Multiplexing: 3000 chan/sec Scanning Speed
Solid State Reliability

Internal RTD Excitation/Lead Wire Compensation

APPLICATIONS
Mult anel Signal Conditioning

GENERAL DESCRIPTION
The model 2B34 is a four channel sign iti
input protection, multiplexing, and amplifi in a §{ny
low cost package. A multi-purpose device, the 2B34 is desig
ed to effectvely condition low level signals (£30mV to
+100mV) such as those produced by RTD and strain gage
sensors. The superior design of the 2B34 provides low input
drift (il.OquDC), high common mode rejection (94dB @
60Hz), and extremely stable gain (+25ppm/°C). Other fea-
tures include low nonlinearity (+0.01% max), excitatdon and
lead wire compensation for RTD inputs, and a wide operating
temperature range (-25°C to +85°C).

APPLICATIONS

The 2B34 is a superior alternative to the relay multiplexing
technique used in multichannel data acquisition systems,
computer interface systems, and measurement and control
instrumentation. Advantages over relay circuits include func-
donal versatility, superior signal conditioning, and solid state
speed and reliability.

DESIGN FEATURES AND USER BENEFITS
Solid State Design: Complete solid state construction offers
both high performance and reliability.

Ease of Use: The multichannel, functionally complete design
in a compact (2" X 4" X 0.4") module, conserves board space
and eliminates the need for a number of discrete components
that would otherwise be required.

Low Cost: The 2B34 offers the lowest cost per channel for
solid state, low level sensor signal conditioning.

Wide Operating Temperature Range: The 2B34 has been
designed to operate over -25°C to +85°C ambient tempera-
ture range.

MODEL 2B34

ATD/STRAIN GAGE MEASUREMENT SYSTEM

is shown in Figure 1. Four
iplexedintg a single, low
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Figure 1. 2B34 Functional Diagram
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SPECIFICATIONS

(typical @ +25°C, Vg = 15V, unless otherwise noted)

2B34)
el Strain Gage Mode RTD Mode
ANALOG INPUT
Number of Channels 4 ‘.

Input Range

Gain Range (Rg =94581)
Expanded’

Transfer Function

Gain Error
Gain Temperature Coefficient?
Gain Nonlinearity
Offset Voltage
Input Offset, Initial® (Adj. to Zero)
vs. Temperature
Channel to Channel Offset
Total Offset Drift (RTI)
Input Noise Voltage
0.01Hz-100Hz, Rg = 1k§2
Common Mode Voltage
Common Mode Rejection

+30mV & 100mV
166.6V/V & 50V/V
50V/V to 1000V/V
N/A

+0.6% max (G = 50)
+0.8% max (G = 166.6)
+25ppm/°C

+0.01% of Span, max

+150uV
+1uv/°C
+25uV

+1uv/°C

L.5uV p-p
6V

94dB (@ G = 166.6)
B6dB (@ G = 166.6)
130V rms
24dB

[
10nA

/A

25-1758 & 0-35082

Vour = [0.4 X 1072 X
(Rrrp) -0.04] G

10.015 deg/deg
-

N/A

N/A

- = 8 &

03 deg/§2

ANMTPUT KJ
Output Voltage Swin
Ourput Resistance

Direct Qutput
Switched Ourput
Maximum Switched Voltage

+5 A
5%/
+9V, no load

SENSOR EXCITATION

OUTLINE DIMENSIONS
Dimensions shown in inches and (mm).
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E: TERMINAY PINS INSTALLED

Excitation Level (per channel) NA 0.4mA SHADED WOLJ LOCATIONS
(x1. '?% max
. NA t1 m/°C
vs. Temperature Opp 34P SIGN
CHANNEL SELECTION
Channel Selection Time to 20.01% F.S. 300us '
: IN | FUNCTION PIN
Channel Scanning Speed >3000 chan/sec * 'Lr Ng = =
DYNAMIC RESPONSE 2 a1 38
_ ; 3 | SWDOUTPUT
Input Settling Time to 20.01% F.S. 0.4 sec * 4+ | SWD DUTxT ENABLE ::
Bandwidth 4Hz - 5 an
6 | DIRECT OUTPUT 42
POWER SUPPLY .
7 SW'D INPUT 43
Voltage, Vg, Rated Performance +15V dc £5% . ] "
Current +35mA, -15mA, max » 9 | OUTPUT OFFSET 45
t +0.02%/ L %
Supply Effect on Offset 0.003%/% 0.02%/% 5T o
ENVIRONMENTAL :; Ammﬂ 48
Temperature + 48 | Rg/OFS
14 80 | R CHANNEL B
Rated Performance 010+70°C . 15 81 | Lo
Operating -25°C to +85°C * 16 52 | com
Storage -55°C to +85°C ’ y 53 | Vors (+10V)
" " " ‘U 54
CASE SIZE 2 X4 X04 L) 2]
NOTES 20 56 | HI
21 57
! Gain range may be expanded by use of external amplifier as shown in Figure 3. 22 ADR1 | CHANNEL 58 Rg/OFS
? Does not include effects of sensor excitation drift. 23 ADRO J SELECT 59 RAg CHANNEL C
* With no induced offset, using circuit shown in Figure 2 (pots centered). 24 gnm SELECT 60 | LO
*Specificatons same as Strain Gage Mode. -3 TD ENABLE 61 coM
Specifications subject to change without notice. ; :i Voeg (+10V)
28 64
29 -3
30 86 | HI
31 | DIGCOM 67
32 SYNC IN 68 Rg/OFS
< SYNC OUT -] Rg CHANNEL D
M 70 Lo
kL 7 com
38 72 | Vggg (+10V)
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*SHORTED INTERNALLY FOR FEEDTHROUGH FOR USE WITH
2B54/56 MODELS




drift differental instrumentation amplifier, with the desired
channel specified by the two digital channel select inputs,
This signal is then fed to a digitally controlled programmable
gain amplifier (PGA). The appropriate gain for a particular
sensor type is selected by the gain select input,

User selectable direct or switched output permits direct out-
put connection of several modules, should more than four
channels be required.

An internally selectable constant current excitation source
provides direct connection of 2 or 3 wire RTDs, thus eliminat-
ing the need for external excitation sources. Each channel
contains an input protection and filtering network to preserve
signal integrity in the presence of series mode 50/60Hz noise.

OPERATING INSTRUCTIONS
Connection of the 2B34 with three wire RTD inputs is shown
rd will be all that is needed in most cases. The

ouTPUT
OFFSET 9 2042

2B34 -15v
ADR1 (22
CHANNEL
) CHANNEL B SELECT
ADRO (23

o— 4BV
GAIN <z4}-—q_ AANGE
E SELECT

AR

AA

CHANNEL A

Figure 2. Basic RTD Application

Channel Selection: Each channnel of the 2B34 is turned on
and off by applying the proper binary code to channel select
inputs (ADRO, ADR1). Channels may be selected in any order
and there are no restrictions on rate other than the 300us
settling time for access to a channel (Table I, channel select
truth table).

Gain Selection: The 2B34 is designed to provide signal con-
ditioning of both RTD and strain gage sensor inputs. To ac-
commodate both of these sensor types, the 2B34 is precali-

AD1 ADO Channel
0 0 A
0 1 B
1 0 &
1 1 D

Table I. Channel Selection
brated to provide gains of 50 and 166.6, with gain components
shown in Figure 2. This provides proper amplification of input
signals over the span of $30mV to +100mV. Selection of the
desired gain and sensor input mode is achieved by applying the
appropriate binary codes shown in Table II. A 2002 pot
provides +3% full scale span adjustment.

(Pin 24)
Gain Select Input Selected Gain
0 166.6
1 50
(Pin 25)
RTD ENABLE Selected Mode
RTD

FOR MV/STRAIN GAGE MODE CALIBRATION
FOR RTD MODE CALIBRATION

> CHANNEL D

Vo = [ [(04 x 102 (Ao -0.04)50] - % 1 %

Figure 3. Zero Suppressed Switched Output RTD
Application
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gain range of the 2B34 may be supplemented by use of an
external amplifier (Figure 3). A low drift, operational ampli-
fier (such as the AD741K) should be used to maintain signal
integrity.

Optional Offset Adjustment: All channels of the 2B34 are
typically within £150uV (RTI) offset. For use in more de-
manding applications, the module has provisions for fine
adjustment of the input offset (RTI) of each input as well
as the output offset (RTO) of the entire module. None of
the offset adjustments will affect drift performance.

In some applications, where £25uV channel-to-channel offset
voltage can be tolerated, adjustment of only the output offset
will be sufficient. The offset circuit shown in Figure 2 (for
channel “A”) is required when a potentiometer is not used to
adjust input offset. The output offset adjustment may then be
used to null the 150uV (RTI) offset, leaving an offset differ-
ence between channels of £25uV. If input offset adjustment
is desired, the input offset circuitry shown in Figure 3 should
be used. This provides approximately $140mV (RTO) of ad-
justment, and should be adequate, in most cases, for elimi-
nation of sensor offset errors.

connecting several modules when more than four channels are
required. The series switched outputs of the modules are con-
nected together, the channel select inputs are driven in paral-
lel, and the switched output of the desired module is selected
using the ENABLE pin. This technique is shown in Figure 4.
Channel address and ENABLE (active low) inputs are CMOS/
TTL compatible with an input current of 100uA each.

ANALOG BUS
(TO ADDITIONAL MODULES)

A

swITCHED ouTpUT ((4) s
SWITCH INPUT
DIRECT QUTPUT .
Enasie (3)

2834 ADROD (23

ADR1 (22

SWITCHED OUTPUT (4

SWITCH INPUT .
DIRECT OUTPUT

ENABLE (3)
2B34 ADRO (23 - ADRO
CHANNEL
— S
A A

MODULE SELECT

Figure 4. Channel Expansion

2B34 Strain Gage Application: Figure 5 shows a four channel
strain gage input system utilizing the multiplexing feature of
the 2B34. Input offset and gain adjustments are used to elimi-
nate inherent sensor errors. The model 2B35 triple output
supply may be used to provide power for the 2B34 as well as
excitation for the strain gage sensors.
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Figure 5. 2B34 Strain Gage Application
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