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TECHNICAL REPORT No. 66

VLA Antenna Temperature Sensor Array

I. Overview
An array of temperature sensors is installed on antenna 6 at this 

writing for use in measuring temperature differences across the antenna 
structure. Tilt sensors are already installed on this antenna as reported in 
references 1 and 2. The theory is that temperature differences on the 
structure will cause antenna tilts that are not corrected by the pointing 
coefficients. It may be possible to predict the uncorrected antenna tilt by 
measuring the temperatures, and thereby permit more precise pointing 
corrections.

The array consists of semiconductor sensors connected to an electronic 
module in the pedestal room.

II. The Temperature Sensors

The temperature sensor is an Analog Devices semiconductor temperature 
transducer part no. AD590KH. The device was selected because it is easy to 
use, accurate, and simple to mount. The AD590's are linear to +0.8°C and 
repeatable to +0.1°C over the rated performance range of -55°C to +155°C. The 
output current is proportional to temperature so that the device is 
independent of power supply voltage variations. The device is calibrated to 
be within +2.5°C of absolute at 25°C. With the external calibration provided 
at startup, the absolute error at any temperature can be as much as +2.5°
+0.8° +0.1°(drift) - +3.6°C. The sensing element is mounted in a two-element 
TO-52 can.

Installation of the sensing device demands careful attention to insure 
accurate measurement of the structure temperature. Where ever possible, a 
mating sensor was mounted on an opposing side, for verification and for more 
accurate determination of temperatures at beam midpoints.

We drilled holes in the structure and bonded the devices to the 
structure with temperature conducting electrical insulating epoxy. Each 
device was then sealed with RTV. In the case of the subreflector support 
legs, the base support beams, and the concrete piers, we covered each sensor 
with a plastic electrical box which we covered in turn with a layer of self- 
adhering insulating tape followed by a layer of self-adhering aluminum foil. 
About 8" of cable was formed into a loop inside the box to reduce the effect 
of sensor heating via thermal conductance along the cable. We decided the use 
of thermally-insulating Manganin wire was not necessary for this project. The 
boxes were caulked to keep out moisture.

Sensors on the tubes that run from each pier to the torque box were also 
mounted in holes drilled in the structure. An access hole was cut through the 
insulation with a hole saw, the sensor was mounted to the structure, and then 
the hole was filled back in with insulation and caulked. The patch was 
covered with the sticky-backed aluminum tape. A single turn of the cable was 
tucked under the insulation, again to reduce thermal migration to the sensor.

The sensors inside the yoke are mounted in holes, bonded with adhesive 
and coated with RTV, but are otherwise not insulated. Each sensor is located 
approximately halfway between left and right and upper and lower boundaries.



On the concrete piers, we mounted the sensors in 1" deep holes and back
filled with thermally-conductive putty. The entry to the holes are sealed 
with RTV, and the installations covered with boxes as explained earlier. Only 
the concrete piers at pad CN7 are instrumented.

The shielded twisted pair cables from each sensor lead to a junction box 
in the upper pedestal room. Each line to the box is protected by a surge 
suppressor at this termination. A single multiconductor cable connects the 
box to the module in the electronics crate.

III. The M25 Module

The M25 module houses the electronics to convert the current from the 
temperature transducers to a proportional voltage, multiplexers to switch the 
selected sensor to the output, and a 5 VDC power supply. +15 VDC is provided 
by the Data Set utility module. Altogether, the module will support up to 32 
temperature sensing channels. The module is located in the C rack in the 
pedestal room in the same bin as the F/R modules.

The AD590 will pass 1 /nAmp. of current per °K of sensed temperature. To 
scale the temperature for a convenient operational amplifier output of 0 V - 
0°C and 4 V - 40°C, a current equal to 273.2 /xAmp. is produced using a 10V 
AD581 precision voltage source and two resistors in series, a 35.7k resistor 
and a 2k trimpot: 10V/36.6k - 273.2 /iA. Remember that 273.2°K - 0°C. To 
hold the input of the op amp at 0 V, the output voltage of the device will 
change so that the sum of 273.2 fxA. and the current through the op amp 
feedback resistor is equal to the current through the AD590 to the -15VDC 
power supply. For instance, at 40°C, the current through the AD590 must be 
313.2 /xA. by definition: 313.2 /jA. at 313.2°K. 313.2 /iA. - 273.2 /xA - 40 /xA. 
feedback current. A 4 V op amp output voltage dropped across the feedback 
resistors of 97.6k and the 5k trimpot provides 40 /xA. to the summing junction: 
4V/100k - 40 /xA. In that way, the output voltage of the op amp is 
proportional to the temperature sensed by the AD590.

The 27k resistor leading to the noninverting op amp input "+" is equal 
to (100k)(36.6k)/(100k + 36.6k), and is intended to offset the input bias 
current at the inverting input. The 0.1 /if capacitor in the feedback loop 
limits the frequency bandpass of the op amp.

MUX addresses for the temperature channels are listed with sensor 
locations in Appendix A. Appendix B lists further information on how to 
access the data.

IV. Parts List and Costs

Analog Devices temperature transducer AD590KH, 32 at $7.65 each
Hoffman ABS enclosure, 19 at $7.99 each
Adhesive, insulating tape, cable clamps, hardware $85
Belden 9501 twisted shielded 24 AWG cable, 3000' at $90/M
Belden 9545 40 conductor 24AWG cable, 40' at $246/C
Hoffman NEMA 12 enclosure for junction box $97.89
Phoenix mounting rail, 3 tier terminals, mounting blocks $325.28

Siemens SVP 74 at $2 each 
M24 module $805
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Approximate total: $2300
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V. Schematics and Drawings

C13720S32 M25 Schematic (3 sheets) 
M25 Wire list (3 sheets)
M25 Special Assemblies (5 sheets)
Connector PI
connector P2
J-Box wiring (2 sheets)

Others not included:

C13720AB03 M25 PCB (2 sheets) 
C12720M03 M25 PCB 
C13720M06 M25 front panel 
C13720M12 M25 rear panel

VI. Manufacturer's Literature

Analog Devices AD590

VII. Bibliography:

1. DCS Manual, VLA Operators, updated periodically.
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Appendix A

MUX Addresses for Temperature Sensor Array

Data Set 3 

Probe MUX Location

1 ' 60 Inner side, center, of top leg of

2 '61
subreflector support leg
Ambient air temperature sensor above center

3 '62
of elevation axle
Outer side, center, of e-side subreflector

4 '63
support leg
Inner side, center, of e-side subreflector

5 '64
suppport leg
Outer side, center, of bottom subreflector

6 '65
support leg
Inner side, center, of bottom subreflector

7 '66
support leg
Outer side, center, of w-side subreflector

8 '67
support leg
Inner side, center, of w-side subreflector

9 '70
support leg
Back of waveguide yoke arm

10 '71 Center of back of yoke base
11 '72 Back of encoder yoke arm
12 '73 Front of waveguide yoke arm
13 '74 Center of front of yoke base
14 '75 Front of encoder yoke arm
15 '76 Top center of front support tube to pier
16 '77 Bottom center of front support tube to pier
17 '100 Top center of south support tube to pier
18 '101 Bottom center of south support tube to pier
19 '102 Top center of north support tube to pier
20 '103 Bottom center of north support tube to pier
21 '104 Outside center of I-beam between south and

22 '105
north piers
Inside center of I-beam between south and

23 '106
north piers
Outside center of I-beam between front and

24 '107
south piers
Inside center of I-beam between front and

25 '110
south piers
Outside center of I-beam between front and

26 '111
north piers
Inside center of I-beam between front and

27 '112
north piers
North side of front pier, CN7, or test

28 '113 South side of front pier, CN7, or test
29 '114 North side of north pier, CN7, or test
30 '115 South side of north pier, CN7, or test
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31
32

'116 
' 117

North side of south pier, CN7, or test 
South side of south pier, CN7, or test

Utility:

'120
'121
'122
'123
'124
'125
'126
'127

Ground 
-5 VDC
+15/2 VDC 
-15/2 VDC
+5 VDC 
+5 VDC 
+5 VDC 
+5 VDC

Notes:
1. Subreflector support leg orientations refer to encoder side as e-side and 
waveguide side as w-side.
2. Support tube and pier orientations refer to the pier furthest from the 
railroad track as the "front" pier. Pier sensors are only available at pad 
CN7. The sensors at these mux addresses are available for tests at other 
locations on the antenna.
3. Ambient sensor 2 is mounted in a box with grill work to permit free air 
passage fastened to the vertex room support structure above the elevation 
axle.
k . MUX address are in octal.
5. Multiply sensor readings by 10 for data in Celsius.
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Appendix B:
How to Access Data 

from MODCOMP computer

1. Access VLA DDS. If you are at Socorro, type "VLA" at the DDS prompt.

2. Select the MODCOMP computer by entering "MONTY" or "BACCHUS".

3. Wake the computer up with aA. (a indicates the CTRL key.)

4. Switch to CAPS LOCK for entering commands to MONTY and BACCHUS. Lower 
case does not map to upper case in these computers.

5. If you receive the ">" prompt, enter "RUN BATCH".
A aQ or /A command can sometimes gain control of the computer 
at this point.

6. With the "$" prompt, enter "EXE MONLST".

7. Once in MONLST, type "HELP" for detailed instructions. Basically, you 
must specify the points to be monitored with the command "MONPOINT":
a. Example: MONPOINT 1;6:3:'60;V will access the value of octal mux address 
608 for data set 3 on antenna 6. Although 10 points may be specified, only 6 
will be printed on the screen and are transferrable using KERMIT or other data 
transfer routines.
b. Specify the TIMERANGE in the format shown. Data older than 6 days is not 
accessible.
c. To honor the time range specified, specify "YES" for the honor time 
inquiry.
d. Choose octal, hex, or decimal. Choose "array" or "list" for 
format.
e. Choose CO for output; TTY will print on the VLA printer and no data will 
show on your monitor screen.
f. Use the command "IN" to check your parameters.

8. Type "GO" to begin listing data from the mux points specified, during the 
timerange given. To save the data, use data transfer software like KERMIT to 
write files to your disk. Follow instructions for your software. With 
KERMIT, it is necessary to open the file with AR and close with aA.

9. To exit MONLST (*), type "QUIT". To exit BATCH ($), type "DIE", then 
"ALT-BREAK". To abort data taking, enter "aA". At the MONTY prompt >, type 
"/A". The implementation of XON/XOFF uses AS, AQ.

10. See Appendix A and C for scaling information.
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Appendix C:

MUX address for Tilt Sensors, Weather Sensors, and Antenna Positions

Tilts: Antenna 6 and 22 DS 2

MUX Parameter

'60 Tilt Ey (y axis parallel to EL axis, encoder side)

'61 Tilt Ex (x axis perpendicular to EL, encoder side)

'62 Tilt Wy (y axis, waveguide side)
'63 Tilt Wx (x axis, waveguide side)
'64 Temp Ey (temperature of Tilt Ey heat controller)

'65 Temp Ex (note: all temperatures should be 40 C)
'66 Temp Wy
'67 Temp Wx

Multiply tilt data by 100 for data in arcseconds.
Multiply temperature data by 10 for data in Celsius.

Utility

'70 -15V/2
'71 +10V
'72 ground
'73 +15V/2
'74 +5V
'75 ground
'76 ground
'77 ground

Antenna position: DS 0

MUX Parameter

'210 Azimuth position where LSB - 1.24 arcseconds
'212 Elevation position where LSB - 1.24 arcseconds

Weather data: Antenna 0, DS 0 

MUX Parameter

2 Wind speed where IV - 1 meter per second.
3 Wind direction where IV - 36 degrees azimuth,

10V - 360 degrees azimuth.
4 Ambient temperature where Temp - (21 * data in volts) - 

45 in °C.
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M25 Wire List

P ROJ=DCS
JOB=M25 TEMPE RA TU RE  PROBE INTERFACE 
REV=0
DATE=07/31/90
M A ST ER D= XX X XX XX XX XX
M ACH IN ED =X XX X XX XX XX X
HANDD=XXX XX XX XX XX
CONND=A1
PUNCH=BOTH
T YP EP AT H= SH O RT ES T
T Y PE WIRE=BOTH
T YPECON= NO NE
DO DCS
s M + 10VB XA24-15 XA24-14 XA24-13 XA22-10
s M + 10VC X A 2 4 - 1 1 XA24-10 XA24-09 XA22-09
s M + 15V XA27-15 

X A 2 2 - 1 3 
XA23-02

X A27-14 / +15V DECOUPLING/ 

/ +15V MONITOR/s H +15VIN P1-A X A 2 7 - 1 5 B-15+ C-15+ / #2 6A WG ,R ED  WW/s M -15V XA27-10
XA22-03
XA23-05

XA27-11 XA26-06

/ -15V MONITOR/s H -15VIN P1-E XA27-10 B-15- C-15- /# 2 6 A W G ,YEL L OW  WW/
s M -5V XA26-07 XA26-15

XA22-07
XA26-14 / DECOUPL IN G  HEADER 

/ -5V MONITOR/s H -5VOUT XA26-07 P1-H
P1-F
J1-33

P1-U
P1-T

P1-e
P1-d

P1-t /#26AWG,YEL/ 
P1-S /#26AWG,YEL/ 
/#26AWG,YEL/s M 15MON+ XA23-15 XA23-14 XA23-13 XA22-12

s M 15MON- X A 2 3 - 1 1 XA23-10 XA23-09 X A 2 2 - 1 1
s H A+10V C10V XA24-05 J 1 -35 /#26AWG, RED/
s M AO XA21-02 XA16-01 XA22-01
s H AOOUT XA21-02 B-AO C-AOs M A1 XA21-04 XA16-02 XA22-16
s H A10UT XA21-04 B-A1 C-A1s M A2 XA21-06 XA16-03 XA22-15
s H A20UT XA21-06 B-A2 C-A2s M AA2108 A21-08 XA21-07 / G ROUND FOR 7406 A21/
s M AA2808 XA28-08 XA28-01

XA22-05
/ +5V DECOUPLING 
/ DIGITAL GROUND

i HEADER A28 / 
i MONITOR/s M AA2816 XA28-16 XA28-09

XA22-06
/ +5V DECOUPLING 
/ +5V MONITOR/

i HEADER A28/
s M AGND XA27-07

XA24-06
XA23-06
XA22-14
XA26-05

XA27-06
XA24-07
XA23-07
XA22-01
XA26-02

XA27-02
XA24-03
XA23-03

XA26-03

XA27-03
XA24-04
XA23-04

s H AGNDIN P1-HH XA27-07 B-GND C-GND / #2 6AWG,BLACK/s H AGNDOT C-GND J 1 -37 / #2 6A WG,BLACK/
s H ALGI3+ B-OUT+ P2-V /T P5 ,# 30AWG,WHT/

1



M25 Wire List

s H ALG I3- B-OUT- P2-X /T P 5 , #30AWG, BLK/
s H ALGI4+ C-OUT+ P2-U /T P 6 , #30AWG, WHT/
s H ALG I4- C-OUT- P2-W /T P 6 , #30AWG, BLK/
s H ALGI5+ XA22-08 P2-Z /TP7,#30AWG,WHT/
s H ALG I5- XA22-14 P2-BB /T P 7 , #30AWG, BLK/
s H B+10V B10V XA24-02 J1 -3 4 /#26AWG,
s H DGNDIN P1-B A-GND /#16AWG , BLACK /
s M ENO XA21-12 XA16-05 XA22-02
s H ENOOUT XA21-12 B-ENO
s M EN1 XA21-14 XA16-04
s H EN10UT XA21-14 B-EN1
s H SMAO- P2-EE XA21-01 /T P 1 , 30AWG,WHT/
s H SMAO-R P2-CC XA21-07 /T P 1 , 30AWG,BLK/
s H SMA1- P2-KK XA21-03 /T P 2 , 30AWG, WHT/
s H SMA1-R P2-HH XA21-07 /T P 2 , 30AWG, BLK/
s H SMA2- P2-DD XA21-05 /T P 3 , 30AWG, WHT/
s H SMA2-R P2-FF XA21-08 /T P 3 , 30AWG, BLK/
s H SMA3- P2-JJ XA21-15 /T P 4 , 30AWG, WHT/
s H SMA3-R P2-LL XA21-08 /T P 4 , 30AWG, BLK/
s H TEMPI V BT1V J1-1 /#26AWG BLU/
s H TEMP2V BT2V J 1 -2 /#26AWG BLU/
s H TEMP3V BT3V J1 -3 /#26AWG BLU/
s H TEMP4V BT4V J1-4 /#26AWG BLU/
s H TEMP5V BT5V J1 -5 /#26AWG BLU/
s H TEMP6V BT6V J1 -6 /#26AWG BLU/
s H TEMP7V BT7V J1 -7 /#26AWG BLU/
s H TEMP8V BT8V J1 -8 /#26AWG BLU/
s H TEMP9V BT9V J1 -9 /#26AWG BLU/
s H TMP10V BT10V J1-10 /#26AWG BLU/
s H TMP11V BT11V J 1 - 1 1 /#26AWG BLU/
s H TMP12V BT12V J1 -12 /#26AWG BLU/
s H TMP13V BT13V J1 -13 / #26AWG BLU/
s H TMP14V BT14V J1-14 /#26AWG BLU/
s H TMP15V BT15V J1 -15 /#26AWG BLU/
s H TMP16V BT16V J1 -16 /#26AWG BLU/
s H TMP17V CT1V J1 -17 /#26AWG BLU/
s H TMP18V CT2V J1 -1 8 /#26AWG BLU/
s H TMP19V CT3V J1 -19 /#26AWG BLU/
s H TMP20V CT4V J1-20 /#26AWG BLU/
s H TMP21V CT5V J1-21 /#26AWG BLU/
s H TMP22V CT6V J1 -22 /#26AWG BLU/
s H TMP23V CT7V J1 -23 /#26AWG BLU/
s H TMP24V CT8V J 1 -2 4 /#26AWG BLU/
s H TMP25V CT9V J 1 -25 /#26AWG BLU/
s H TMP26V CT10V J 1 -2 6 /#26AWG BLU/
s H TMP27V C T 1 1V J 1 -27 /#26AWG BLU/
s H TMP28V CT12V J1-28 /#26AWG BLU/
s H TMP29V CT13V J1-29 /#26AWG BLU/
s H TMP30V CT14V J1-30 /#26AWG BLU/
s H TMP31V CT15V J 1 -31 /#26AWG BLU/

XA21-13

2



S H TMP32V CT16V J1-32 /#26AWG,BLU/

M25 Wire List
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Two-Terminal 1C 
Temperature Transducer

AD580
F EA T U R ES
Linear Current Outout: laA /K
V.'ide Ranae: -55 'C  to ♦150'C
Probe Compatible Ceramic Sensor Packaqe
7wo-Terminal Device: Voltage In/Current Out
Later Trimmed to ;0 .5 i C Calibration Accuracy IAD590M)
Excellent Linearity: l0 .3 'C  Ower Full Range IAD590M)
Vide Power Suooly Range: *4V  to ♦30V
Senior Isolation from Case
Low Cost

AD590 PIN DESIGNATION’S 

+ ( O O j  CAN

BOTTOM VIEW

r : :o D i ‘CT d k s c r i p t i o n

1 AD?*’!* :s a two-terminal intecrated circuit tcmoerature 
;.* :.isduccr union produces an outout current proportional to 
.•r-,o«utc temperature. l-or suppiv voitaces between *4V  and 
-••)V the device acts as a hien imncuance. constant current 
rr*uiatorrassinc lyA /K . Laser trimming ot the chio s thin nlm 
:-.,:stor< is used to calibrate tne device to 296.2uA output at
:  s.2 K t - : s ; c>.

T'-r ADS90 should be used in any temperature sensing applica
tion beiow *1 5u C in wnich conventional electrical tempera
ture sensors are currentiv employed. I he innercnt low cost ot 
a nonoiithic integrated circuit combined with the elimination 
o: support circuitry makes the A D S90 an attractive alternative 
io' many temperature measurement situations. Linearisation 
c::.‘uitrv. precision voltage ampimcrs. resistance measuring 
csr.'uitrv and cold lunction compensation arc not needed in 
applying tne A D S90.

In addition to temperature measurement, applications include 
temperature compensation or correction ot discrete compo
nents. biasing proportional to absolute temperature. flow rate 
measurement, level detection ot fluids and ancmomctrv. The 
AD5*>« is available in chip torm making it suitable tor hybrid 
circuits and last temperature measurements in protected en
vironments.

The ADS^O is particularly useful in remote sensing applica
tions. 1 he dcvicc is insensitive to voltage drops over long lines 
due t>» its high impedance current output. Any well-insulated 
t*istc«l pair is suitieient tor operation hundreds ot tcet trom 
the receiving circuitry. The output characteristics also make 
the Al)>*>0 casv to multiplex: the current can be switched bv 
a C\t< multiplexer or the supply voltage can be switched bv 
*lo:'ic gate output.

*Cotrrr<l l«v H jirn t N«».

PRODUCT llir .H L IC IIT S
1. The ADS**0 is a calibrated two terminal temperature sensor 

requiring omv a dc voltaee supolv «»4V to ♦ JOV). Costly 
transmitters, titters, lead wire compensation and lineariza
tion circuits are ail unnecessary’ in applying the device.

2. State-ot-the-art laser trimming at the water level in coniunc* 
non with extensive tinai testing insures tnat ADS90 units 
ire easily interchangeable.

3. Superior interference rejection results trom the output 
being a current ratner than a voltage. In addition, power 
requirements are low t l.Sm W s 5 V y> ♦2S'C). These 
features make the AD S90 easy to apply as a remote sensor.

4. The high output impedance l>  10M12) provides excellent 
rejection of supply voitagc drift and ripple. For instance, 
changing the power supply irom SV to 10V results in only 
a 1>i A  maximum current change, or 15C equivalent error.

5. The ADS**0 is  electrically durable: it will withstand a 
forward voitagc up to 44V and a reverse voitagc ot 20V. 
Hence, supply irregularities or pm reversal will not damage 
the device.

TEMPERA TURF TR A N S m ireo c  *



('*» + ?5T  3-d V- = 5V tn :?'s ctren*-ss rated)

Model ADienj AD590K
• Min T»p Mai Mm Typ Man L'nnv

AMSOLL1 lr MAXI.MI M RATlN'Cis i
Forward V**itaretE • toE- • 1

i - 44 v».:«%
RrscrseWitacciE * t<» E - • i ,- - :o Volt*
Breakdown Voliace .Caseto E - or \{ - ; = 2uo = 200 \V!i»
Kaitd Pertufmance 1 etnperattire Range' - 55 -  150 -55 *150 -c
Storage Temperature Kance’ -65 ♦ 155 -65 ♦ 155 •c
Lead TcmpcraturctSoldennit. lOtecl * 300 - 300 •c

POttER SUPPLY
Operating Voliace Ranee * 4 »?o ♦4 * »0 Volts

OUTPUT
NominalCurrentOutput t« ♦ 2VC.'I9S IK1 29S .2 i< A
Nominal 1 cmper Jture Coctfioent i 1 i»A K
Calibration Error •« * 25*C s 5.0 =:.5 I'
Absolute Error tover rated pertormance

temperature ranee <
Without External Calibration Adiustment = 10 sf.5 r
With ♦ ?5'C Calibration Error Set to Zero = 3 0 = :o c
Nnnlineantv s  1.5 sO.S c
Repeatabilitv' = 0.1 = 0 1 t'
Lonclerm Dtitt' = 0 1 = 0 1 c

Current Noise 40 40 pA v ii>
Power Supply Retection

♦ 4 V z \ \s  *  iV 0 5 0.5 nA V
+ i V c \ \ *  ♦ 15V 02 o.: mAV
♦ I5Vs V«s  «• JOV 0 1 0.1 *A V

Case Isolation to Either Lead 10‘° I0"* 11
Eifective Shunt Capacitance loo 100 r r
Electrical Turn-On l  ur.c :o 20 *»'
Reverse Bias Leakage Current4

(Reverse Voluce - luV 10 10 pA
PACKAGE OPTION'

TO-52(HOJA) AI>5«0JH AD590KH
Flat l*a<ktF-2A> Al)5g0JF ADVHJKF

NOTES
'The AU5W hat h m  vied it -  IWf. ami ♦ MOt lur »hort periods 
•i measurement with no pnmcil iiinaic to the device ilim nn, 
the absolute erton speoliej apply (o oclv (he rated periomuiwc 
temperature ranee.

‘Muimum deviation between ♦ 2ST readincs alter tempera
ture (wlwi(t between -  ?i C and * ISO'C; guaranteed mu letted. 

'Conditions: constant ♦ 5 V , constant ♦ 12S C. guaranteed, 
not tested.

'L cA mc cuircnt doubles everv 10 C.
’See ietiuun lo lot pktutt outline information.
Specifications subiett to chance without notice.

Spo.itKaitoni s h o w n  in boldine ate tested w i all production units at tin,.' 
electrical test. KcmiIis trom thu%e tests are used to calculate outturns *jual;!' 
levels. All mm and mas specifications are (uaranteed. although ontv ihi«; 
shown in boldta«e ate tested on all production units

•r;j *?n o;j oti -«?j
■“*  o  •*& *so >100 .no-

• I . . I » ! 1 !
pTTTjrTTr 111 i,;. 111 j : II'I I;:.
1 ' : . I i: i
10 o ; ••too *joo ; •too

it 70 JtJ

T EM H EK A IU K E  S C A LE  CO NVERSIO N  EQUATIONS  

° C » ~ ( ° F - J 2 )  K » #C  *273.15

*F  * "J*°C * i l  °U  » *F  *459.7
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MoJrl AD590L AD5«0M
Mm T>p Ma* Min T yp M il L'oitt

.\:->o l i  r i: .m .w i .m i m  r a t i n g s

f .ru jrJ  V.’tuce K • to£- - 44 ♦ 44 Volu
r*c»er«e Witase K * toK- . - :o - :o Vdltl
.’.rejkJ.’waVolurc c jvclo t*  c rE - z :ik) r :oo Volu

r«:cfmir.;t re:r.rcrj:ureKir.;;' 55 - 150 55 - 150 c
Vnraje I crr.rerasurc Kancc t>5 -15' ■ fc5 - 155 c
' .<J Temperature NoiJerir.e. IO»ec• • ?00 • »O0 c
w ! r  m  r r t .Y
• •“criimrf V oiuif K«r>?e • 4 . i0 • 4 . !f| v.lit

(•  r : r r
.Nominal CurrentOutput (*i » i i ’C ;^ S .’ Ki 298.2 29S 2 »A
Nominal Temperature Coefficient 1 1 A K
Calibration hrror >■> ♦ 2S*C £1.0 sO.S *C
Absolute fcrror lover rated periormancc

temperature ranee i
Without hitcmjl Calibration Adiuttment = 3 0 21.7 C
With - CCjuhration i-.rror bet to Zero = I 6 2 1.0 C.
Nonlincjritv 2 0.4 = 0 3 C
Rerejtat’iiitv = 0 1 zv  1 C
Lur.c icrm l)r:st" z 0 1 :0 .l c

Current Noise 40 40 pA\ H i
Power Supptv Kcevtion

• 4 \ > W  -5V 0.5 0 5 wAV
• 5Vi \ \c  • 15V o : o.: uA V
•I5 V -W - 0 1 0 1 uA V

C»\e isoUtion to fcither LeaJ 10° I0 J It
Lttective Shunt uapacitance ICO 100 r F
Elcctrwil Turn-On I uiic :o :o *»>
!<ever*e Bus i.cjkace Current*

Reserve V ••luce - luV i 10 \n r \
PACK Alii: o r  1 ION’

TO  52. H OJA • AD5WI.H AI)5H‘MH
1‘Ut I'jtk i F-2A • AD>«0LF \l>5 >'MF
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