':43::_?.'::%

BURR-BROUWUN CORP P2E D MW 1731365 D0OLlL523 1 M

T=7/-41-1/

XTR110L

BURR-BROWN®
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LCC Precision Voltage-To-Current

CONVERTER/TRANSMITTER
e ——————

FEATURES APPLICATIONS
@ AmA TO 20mA TRANSMITTER ©® INDUSTRIAL PROCESS CONTROL
@ SELECTABLE INPUT/OUTPUT RANGES; @ PRESSURE/TEMPERATURE
0V to +5V, OV to +10V Inputs: OmA to TRANSMITTERS
20mA, 5mA to 25mA Outputs: Other Ranges ® CURRENT-MODE BRIDGE EXCITATION
® 0.005% MAX NONLINEARITY, 14-BIT @ GROUNDED TRANSDUCER CIRCUITS
@ PRECISION +10V REFERENCE OUTPUT ® CURRENT SOURCE REFERENCE FOR
@ SINGLE SUPPLY OPERATION DATA ACQUISITION
@ CURRENT SOURCING TO COMMON ® PROGRAMMABLE CURRENT SOURCE
@ WIDE SUPPLY RANGE, 13.5V TO 40V FOR TEST EQUIPMENT
® HERMETIC 20-PIN LEADLESS CHIP ® AUTOMATED MANUFACTURING
CARRIER ® POWER PLANT/ENERGY SYSTEM
DESCRIPTION MONITORING
The XTR110L is a monolithic precision voltage-to- An external transistor can be added for more current,
current converter. It can convert standard OV to +10V e.g. 33mA for 300€2 bridges.

or OV to +5V inputs into 4mA to 20mA, or SmA to The XTR110L is a key data acquisition component,
25mA outputs. The required external MOS transistor designed for high noise immunity current-mode trans-
keeps heat outside the XTR110L package to optimize mission. It is also ideal as a precision programmable
performance under all output conditions. current source for transducer circuits and test equip-

A precision +10V reference output can drive 10mA. ment.
V Force |19 - 20| +Vee
REF
+10V Ry ,
VRer Sense |1__5 Ref R Zl Source Resistor
8
Vger Adjust E El Source Sense
Vi (10V) I___S__ i E Gate Drive
Veer In E ) — —1—| Offset
E' (Zero) Adjust
Vi (6Y) E A, E Span Adjust
——AM—
Common E R, EzimA Span
————’\N\r—E 16mA Span
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BURR-BROUN CORP
SPECIFICATIONS

ELECTRICAL
At T, = +25°C and V,, = +24V and R_ = 250Q" unless otherwise noted.

XTR110AL XTR110BL
PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
TRANSMITTER
Transfer Function lp = 10 [(Vige /16) + (Vi) + (Vii/2V R4
Input Range: V), Specified Performance 0 +10 * * v
Specified Performance 0 +5 * * A
Current, I, Specified Performance® 4 20 * * mA
Derated Performance®® 0 40 * * mA
Nonlinearity 16mA/20mA Span® 0.01 0.025 0.002 0.005 % of Span
Offset Current, |q lp = 4mA®
Initial @ 0.2 04 0.02 0.1 % of Span
vs Temp @ 0.0003 0.005 * 0.003 % of Span/°C
vs Supply, Ve, @ 0.0005 0.005 * * % of Span/V
Span Error I, = 20mA
Initial 2 0.3 0.6 0.05 0.2 % of Span
vs Temp @ 0.0025 0.005 0.0009 0.003 % of Span/°C
vs Supply, V. @ 0.003 0.005 * * % of Span/V
Qutput Resistance From Drain of FET (Qg,)* 10 x 10° * Q
Input Resistance Vi 27 * kQ
IN2 22 * kQ
REF N 19 * kQ
Dynamic Response
Settling Time To 0.1% of Span 15 * us
To 0.01% of Span 20 * us
Slew Rate 1.3 * mA/us
VOLTAGE REFERENCE
Output Voitage +9.95 +10 +10.05 +9.98 +10.02 \
vs Temp a5 50 15 30 ppm/°C
vs Supply, Ve, Line Regulation 0.0002 0.005 * * %N
vs Output Current Load Regulation 0.0005 0.01 . * * %/mA
vs Time 100 * ppnvik hrs
Trim Range™ ~0.100 +0.25 * * v
Qutput Currentt® Specified Performance 10 * mA
POWER SUPPLY
Input Voltage, V. +13.5 +40 * * \
Quiescent Current Excluding I, 3 45 * * mA
TEMPERATURE RANGE
Specification: AL, BL -40 +85 * * °C
Operating: AL, BL -55 +125 * - °C

*Specification same as AL grade.

tSpecifications apply to the range of R_shown in Typical Performance Curves.

NOTES: (1) Unit may be damaged. See “Input Voltage Range” on page 4. (2) Including internal reference. (3) Span is the change in output current resulting from
a full-scale change in input voltage. (4) Within compliance range limited by (+V,, —2V) +V,,, required for linear operation of the FET. (5) For V. adjustment circuit
see Figure 1. (6) For extended |, drive circuit see Figure 2.

ORDERING INFORMATION ABSOLUTE MAXIMUM RATINGS

XTR110 X L Power Supply, +V, 40V
Basic Model Number ] T Input Voltage, Vi, Vs Ve w - +\{’cc
Performance Grade Code gtorage Tempefatqre Hange -55°C to +125°C
A, B: ~40°C 10 +85°C utput Shpr;-Curcmt Duration, )
! Gate Drive and V.. Force ... Continuous to common and +V,
Package Code Output Current Using Internal 50Q RESISION ....wwumuieiissssmssssnsens 40mA
L: 20-Pin Leadless Chip Carrier )

The information provided herein is believed to be reliable; however, BURR-BROWN assumes no responsibility for inaccuracies or omissions. BURR-BROWN 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 licenses to any of the circuits described herein are implied or granted to any third party. BURR-BROWN does not authorize or warrant
any BURR-BROWN product for use in life support devices and/or systems.
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TYPICAL PERFORMANCE CURVE

T, = 25°C, £V, = 15VDC, R = 250Q unless otherwise stated.

Vier LINE REGULATION lo POWER SUPPLY REJECTION JUNCTION TEMPERATURE RISE
vs FREQUENCY vs FREQUENCY vs Vrer OUTPUT CURRENT
10 100 - s
Max temperature rise
§ @ "~ for +85°C ambient. ~ ]|
%] | | {
s g 9 £ 5 0 [MaxT, ~e175°C !
OS 9 g e ! o '——xbp\‘f
= o ®E HJA = 70°C/W 22X
3] 2 S8 60 Q?c./
> =~ a g
< 8 0.1 | g 5 /|
> ; - : Voo = 24V
B < Auieten S g T
< © 0.0 LA RO Tl s < i |
. 5 20 Voo = 415V —]
= - cc L)
Si—
i 0.001 0 -
1 10 100 1k 10k 100k 1 10 100 1k 10k 100k 2 4 6 8 10
Ripple Frequency (Hz) Ripple Frequenay (Hz) Vger Output Current (mA)
{lour has minimal effecton T}
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oV

ov ov

lo Error |} lo lo Error
(0.01% of into {0.01% of
Span/Box) 5000 Span/Box)

A P P LI CATI ON S | N FO R MATI o N For example, assume that the standard configuration of

For applications circuits and other information refer to PDS- Figure 3 is being used. In this case, Vi, = 10V and Vy, =
555. 0V. The equation now becomes:

(10/16) + (V, /4) + (0/2) = 0

Rearranging gives:

REFIN

INPUT VOLTAGE RANGE

The XTR110L can be damaged if the inputs are taken below V. =-25V

pin 3 (COMMON). Under carefully controlled conditions, o ) e )

the input can be allowed to go below system ground. To which is the maximum negative voltage that the input can be
determine the allowable range for the input, use the follow- taken to. Note, however, that this applies only as long as there
ing equation: is 10V at V... If, for example, the supply for the XTR110L

is interrupted, the 10V will no longer be generated and any

- (Vagen16) + (Vi /4) + (V,/2) = 0 negative input at V,,,, could damage the unit.
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*Rs gives higher resolution with reduced  +V,
range, set Rg = 0Q for larger range.
Veee Force 19 20
o / Veer Sense 15
20kQ l’% XTR110L
v, " As®
REF Ad). Range 3 Common
? |__25% Optimum

Q ~ Force 19
Hif) 20
o by Sense 15 RV
XTR110L
For 100mA with Vee upto 3
+10Vpee 40V use 2N3055 For Qper
Q

FIGURE 1. Optional Adjustment of Reference Voltage.

FIGURE 2. Extended Reference Current Drive,

NOTES: (1) To maintain accu-
racy, make a separate direct
connection between pins 2 and
17. (2) Q. is any P-channel
enhancement-mode power
MOSFET with appropriate volt-
age and power rating. PNP
bipolar fransistors can be used
with slight degradation in end-
pointaccuracy and linearity. For
recommended devices see
section on extemal transistor.
(3) For 20mA span, strap 4mA
and 16mA pins together to
common.

Test Circuit + AuF Tantalum
Vger Force o - +Veo
) = 1+
+10V 2 | Source Resistor = (24V)
Vgrer Sense Ref RB 500Q 500Q %
v 17[" Source Sense'"
REF - - .

Adjust %7 Jol-GateDivec | S1
Ving (10V) L Q9

[

Viee |
Rer 10 15k o nagzokn 0 oL o
8 .
Vin =0Vio+i0V :|> Zero Adijust
9
LT ama
16.25k2 Q, L §l o
. a S 2502 & ¥ 20ma
28k R g 10k - E Span Adjust Vi
7 —
Vinz (5Y) 7 ——AW— El 4mA Span®
6250Q
Common 3 & ’\';\6/\, L_a}ﬂm Span J
1562.5Q [

FIGURE 3. Block Diagram of the XTR110L in Basic Connection: OV to +10V In, 4mA to 20ma Out,

Ceramlic LCC-20 Package
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INCHES _ |MILLIMETERS
DIM | MIN | MAX | MIN | MAX
H, | 345 | .360 | 876 | 9.14
H. | .345 | 360 | 8.76 | 9.14
A, | .084 | 100 | 1.63 | 2.54
b | 022 | .028 | 056 0.71
e | .050 BASIC | 1.27 BASIC
R | .008RTYP | 0.20R TYP
s .020 TYP 0.508 TYP
T 040TYP | 1.016 TYP
y4 075 TYP 1.91 TYP




