INTEGRATED ANTENNA
CONTROLLER

N/ p HI_ NG




BACKGROUND

bservers generally write their own client
erface to the Antenna Controller

imple HMI program that is suppli
roller was produced as a m
e various functi




OVERVIEW

Modbus TCP/IP is a Master/Slave Protocol (The
Antenna is the Slave)

Clients manipulate the antenna by writing values
to the Controller’s 32 bit registers (Long Integers)

Clients can get status by reading registers

The Controller makes available Status Words
containing all Alarm and Status Bits. This
provides a quicker method of monitoring status.




POWER/STATUS | AZ/EL | FEED | LOAD RAMF || LOAD TRACK | SETTINGS | DIAGNOSTICS CURRENT POSITION

AZIMUTH ELEVATION
| -19997 | 85.0009 |

| -00004 |ermoms | 00005 |

COMMS STATUS

N K

REMOTE/LOCAL

!
il

CURRENT VIRTUAL AXES VALUES
AZIMUTH ELEVATION

00000 | | 04831

i

DRIVES STATUS
AZ MASTER AZSLAVE ELEVATION

CURRENT TIME

MJD Seconds

55225 74095.396 ‘CLOCK INTITAUIZEE
| | s senamor

SOFT LIMITS DEMAND LIMITING

Azimuth  Elevation
lowlow
CHGH HIGH

30 SECOND TIMEOUT
[ Dsabe | [ Enabe

HARD LIMITS

DISPLAY UPDATE

RESETS INTERVAL ms
[ Reset Dives | [ Reboot System | [ Reboot Central |

MOTOR CURRENTS (% of Rated)
AZIMUTH

MASTER SLAVE  CLEVATION

[ oo |[ ooo | [ o0 |

(PowerSwitch = ON)




POWER/STATUS | AZ/EL | FEED | LOAD RAMF || LOAD TRACK | SETTINGS | DIAGNOSTICS

COMMS STATUS

Reso weire. ORI
REMOTE/LOCAL

DRIVES STATUS

AZ MASTER AZSLAVE ELEVATION

30 SECOND TIMEOUT

[ Dsabe | [ Enabe
RESETS

[ Reset Dives | [ Reboot System | [ Reboot Central |

CURRENT FOSITION
AZIMUTH ELEVATION

| -19997 | 85.0006

| -00004 |ermoms | 00008 |

CURRENT VIRTUAL AXES VALUES
AZIMUTH ELEVATION

00000 | | 04831

CURRENT TIME
MJD
| 55225 |

SOFT LIMITS DEMAND LIMITING
Azimuth Elevation

Azimuth Blevation

NOWE WOWE o o
N CHGH MG
HARD LIMITS - -

Azimuth  Blevation
DISPLAY UPDATE
N . INTERVAL ms
HGH  HGH
MOTOR CURRENTS (% of Rated)
MASTER SLave  ELEVATION

(RunControl = OPERATE)

(o [ o0 | [ ow | EXIT




POWER/STATUS | AZ/EL | FEED | LOAD RAMF || LOAD TRACK | SETTINGS | DIAGNOSTICS

COMMS STATUS

N K

REMOTE/LOCAL

DRIVES STATUS
AZ MASTER AZSLAVE ELEVATION

30 SECOND TIMEOUT
(o ) (o) ()

RESETS
[ Reset Dives | [ Reboot System | [ Reboot Central |

CURRENT POSITION

AZIMUTH ELEVATION
| -19999 | 850014

| -00002 | Ermoms | 0.0000

CURRENT VIRTUAL AXES VALUES
AZIMUTH

00000 |

ELEVATION

04831

CURRENT TIME
MJD Seconds
55225 74548 535 ‘CLOCK INTITAUIZEE
| s senamor

SOFT LIMITS DEMAND LIMITING

Azimuth  Elevation
lowlow
CHGH HIGH

HARD LIMITS
DISPLAY UPDATE

INTERVAL ms

MOTOR CURRENTS (% of Rated)
AZIMUTH

MASTER SLAVE  CLEVATION

[ms |[ 205 | [ m0 |




POWER/STATUS | AZ/EL | FEED | LOAD RAMF | LOAD TRACK | SETTINGS | DIAGNOSTICS |

POINTING [

CORRECTIONS ]

VELOCITY
VELOCITY SETPOINTS (deg/sec)

Az 0.0000
EL 00000

[ RerRacTion |

ERROR MODEL

REFRAC+MODEL

POSITION
POSITION SETPOINTS (deg) POS OFFSETS

90 *EL | 0.0000

CURRENT POSITION

AZIMUTH ELEVATION

Lsor ) (posmon)

45 EL | 0.0000 |[ PosmoN |

TRACK
COORDINATE SYSTEM
[ Homzon |

AZ START TURN

[ =quaToRiAL | —

RA/DEC OFFSETS AZ/EL OFFSETS
RA 0.0000 wEL | 0.0000

pec | 0.0000 EL 0.0000

STOP STOP

POSITION

19999 |

| -0.0002

85.0013

00001 |

| ERRORS |

CURRENT VIRTUAL AXES VALUES
AZIMUTH

0.0000

ELEVATION

04831

CURRENT TIME

MJD Seconds

55205 || 74746.011 | CIOSKINTITALZES

SOFT LIMITS DEMAND LIMITING

Azimuth  Blevation
Clow oW
CHGH HGH

HARD LIMITS
DISPLAY UPDATE
INTERVAL ms

MOTOR CURRENTS (% of Rated)
AZIMUT

MASTER SLAVE  CLEVATION
[ o5 |[ 005 | [ o0 |




POWER/STATUS | AZ/EL | FEED | LOAD RAMF | LOAD TRACK | SETTINGS | DIAGNOSTICS |

POINTING [
CORRECTIONS

[ o ]
[remcnon |
Cemmonwover |

REFRAC+MODEL

STOW J

VELOCITY
VELOCITY SETPOINTS (deg/sec)

Az 0.0000
EL 00000

POSITION
POSITION SETPOINTS (deg)

-50 HEL

FOS OFFSETS
0.0000

CURRENT POSITION

AZIMUTH ELEVATION

45 EL | 0.0000

TRACK
COORDINATE SYSTEM
[ Homzon |

AZ START TURN

[ =quaToRiAL | —

RA/DEC OFFSETS AZ/EL OFFSETS

0.0000 %EL | 0.0000

0.0000 EL

0.0000

STOP STOP

POSITION

19999 | |

| -0.0002

85.0013

00002 |

| ERRORS |

CURRENT VIRTUAL AXES VALUES
AZIMUTH

| 00000 | |

ELEVATION

04831

CURRENT TIME

MJD Seconds

55205 || 74996439 | CIOSKINTITALZES

DEMAND LIMITING

SOFT LIMITS

Azimuth
low
HeH

Elevation
low
HeH

HARD LIMITS
DISPLAY UPDATE
INTERVAL ms

MOTOR CURRENTS (% of Reted)
Sz ELEVATION

Lo |

MASTER  SLAVE
[o5 |[ 1:4 |

(AzimuthPosition = -500000, ElevationPosition =

450000, RunMode = POSITION)




ﬁ

POWER/STATUS | AZ/EL | FEED | LOAD RAMF | LOAD TRACK | SETTINGS | DIAGNOSTICS |

POINTING [

CORRECTIONS ]

VELOCITY
VELOCITY SETPOINTS (deg/sec)

Az 0.0000
EL 00000

ERROR MODEL

REFRAC+MODEL

POSITION

POSITION SETPOINTS (deg) POS OFFSETS

KEL

CURRENT POSITION

AZIMUTH ELEVATION

([Cswor )

POSITION

EL

TRACK
COORDINATE SYSTEM
[ Homzon |

AZ START TURN

[ EquaToRIAL |

| AUTD |

DATA SOURCE RA/DEC OFFSETS AZ/EL OFFSETS

RA 0.0000 XEL | 0.0000

AZ 0.0000 o
SETPOINT
e [ ooooo | ||,

0.0000 EL | 00000

| sTOR | STOP

 POSITION

62.8656

00037 |

. 500007 | |

| 0.0001

| ERRORS |

CURRENT VIRTUAL AXES VALUES
AZIMUTH

0.0000

ELEVATION

04831

CURRENT TIME

MJD Seconds

55205 || 75066.737 | CLOSKINTITALZES

SOFT LIMITS DEMAND LIMITING

HARD LIMITS
DISPLAY UPDATE
INTERVAL ms

MOTOR CURRENTS (% of Rated)
AZIMUTH

MASTER SLAVE  CLEVATION

BN




ﬁ

POWER/STATUS | AZ/EL | FEED | LOAD RAMF | LOAD TRACK | SETTINGS | DIAGNOSTICS | CURRENT POSITION

AZIMUTH ELEVATION
POINTING STOW J ([Cswor ) ‘ -49 9998 ‘ ‘ 45.0168 ‘

VELOCITY
VELOCITY SETPOINTS (deg/sec) | -0.0002 |ERROR5| 0.0001 |

% [ 00000
EL 0.0000 CURRENT VIRTUAL AXES VALUES
AZIMUTH ELEVATION

POSITION | 0.0000 | 04831
POSITION SETPOINTS (deg) POS OFFSETS

-50 *EL | 0. ((FosiTioN |

45 EL

CURRENT TIME
MJD Seconds
TRk 645 COCKINTIAUZEE
COORDIMNATE SYSTEM AZ START TURMN 55225 | | 75115- | _

[ rorzon | [ EquUATORIAL |
SOFT LIMITS DEMAND LIMITING

| AUTD |

DATA SOURCE RA/DEC OFFSETS AZ/EL OFFSETS

0.0000 [sewonT | Ra | 0.0000 XEL | 0.0000
-S ETPOINT
0.0000 pec | 0.0000 EL | 0.0000 HARD LIMITS

| stop | STOF DISPLAY UPDATE
| posmon | INTERVAL ms

MOTOR CURRENTS (% of Rated)
AZIMUTH

MASTER SLAVE  CLEVATION

[ o4 |[ o2 | [ o055 |

(CorrectionDisable = ALL)
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POWER/STATUS | AZ/EL | FEED | LOAD RAMF | LOAD TRACK | SETTINGS | DIAGNOSTICS | CURRENT POSITION

AZIMUTH ELEVATION
SRS ons BT R— Csor )| 500000 | | 44.9999

AeulE VELOCITY
VELOCITY SETPOINTS (deg/sec) | 0.0000 |ERROR5| 0.0001 |

ERPOR HODEL %2 [ 00000 (Ve )

EL 0.0000 CURRENT VIRTUAL AXES VALUES
REFRAC+MODEL AZIMUTH ELEVATION

POSITION | 0.0000 | 00000
POSITION SETPOINTS (deg) POS OFFSETS

-50 *EL | 0. ((FosiTioN |

45 EL

CURRENT TIME
MJD Seconds
TRACK _
COORDIMNATE SYSTEM AZ START TURMN 55225 | | 751 85-913 | _

[ rorzon | [ EquUATORIAL |
SOFT LIMITS DEMAND LIMITING

| AUTD |

RA/DEC OFFSETS AZ/EL OFFSETS

RA 0.0000 3
XEL | 0.0000
pec | 0.0000 E- | 0.0000 HARD LIMITS

| stop | STOF DISPLAY UPDATE
| posmon | INTERVAL ms

MOTOR CURRENTS (% of Rated)
AZIMUTH

MASTER SLAVE  CLEVATION

[ 001 |[ oo | [ os |

(DataMode = RADEC)




POWER/STATUS | AZ/EL | FEED | LOAD RAMP || LOAD TRACK | SETTINGS || DIAGNOSTICS |

POINTING [
CORRECTIONS

sTow J

NON

ERROR MODEL
REFRAC+MODEL
FOSITION
POSITION SETPQINTS (d=g)

-50
45

TRACK
COORDINATE SYSTEM
HORIZON |

[ EquATORIAL |

RA/DEC OFFSETS

ETallle
DEC
[ Rawr ]

VELOCITY
VELOCITY SETPOINTS (deg/ssc)

AZ 0.0000
EL 0.0000

POS OFFSETS

CURRENT POSITION

AZIMUTH ELEVATION

*EL | 0.0000

STOP

POSITION

EL | 0.0000 |[ PosmoN

J

AZ START TURN

[AuTo ]

AZ/EL OFFSETS

o] =)
=] e

0.0000 %EL | 0.0000

0.0000 EL | 00000

TO

| -49.9999 | | 450000 |

| -0.0001

|ERROHS| 0.0000 |

CURRENT VIRTUAL AXES VALUES
AZIMUTH

| 1194436 |

o [ o000

ELEVATION

-27.9576

DEC
CURRENT TIME

MJD

Seconds
| 75325.540 |

SOFT LUIMITS DEMAND LIMITING

DISPLAY UPDATE
INTERVAL ms

MOTOR CURRENTS {% of Rated)

AZIMUTH
MASTER SLAVE  CLEVATION

[ oot | o0 | |
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POWER/STATUS | AZ/EL | FEED | LOAD RAMF | LOAD TRACK | SETTINGS | DIAGNOSTICS |

POINTING
CORRECTIONS

ERROR MODEL

REFRAC+MODEL

POSITION

POSITION SETPOINTS (deg)

0

45

TRACK
COORDINATE SYSTEM

( STOW

CURRENT POSITION

AZIMUTH ELEVATION

]

VELOCITY
VELOCITY SETPOINTS (deg/sec)

AZ

EL

0.0000
0.0000

POS OFFSETS

KEL

0.0000

Lsor ) (posmon)

EL

0.0000 |[ PosiTioN |

AZ START TURN

HORIZON |

[ EquaTORIAL |

RA/DEC OFFSETS

)
5] ek

AZ/EL OFFSETS

XEL | 0.0000

RA 0.0000
-

EL | 0.0000

0.0000
([rawe_]

09997 | |

| 00002

87.9991

00001 |

| ERRORS |

CURRENT VIRTUAL AXES VALUES
AZIMUTH ELEVATION

| 844649 | | 360119
-
200000 |

-20.0000

DEC
CURRENT TIME

MJD Seconds

55205 || 79802574 | CLOSKINTITALZES

(RunMode = TRACK)

SOFT LIMITS DEMAND LIMITING

HARD LIMITS
DISPLAY UPDATE
INTERVAL ms

MOTOR CURRENTS (% of Reted)
AN ELEVATION
ws |

MASTER SLAVE
e | o ||




ﬁ

POWER/STATUS | AZ/EL | FEED | LOAD RAMF | LOAD TRACK | SETTINGS | DIAGNOSTICS |

POINTING [
CORRECTIONS

CURRENT FOSITION
AZIMUTH ELEVATION

STOW J

([Cswor )

ERROR MODEL
REFRAC+MODEL
POSITION
POSITION SETPOINTS (deg)

0
45

TRACK
COORDINATE SYSTEM
HORIZON |

[ EquaTORIAL |

(rRawe_|

VELOCITY
VELOCITY SETPOINTS (deg/sec)

Az 0.0000
EL 00000

POS OFFSETS
*EL | 0.0000
EL 0.0000

Lsor ) (posmon)

(PosiTon |

AZ START TURN

)
5] ek

RA/DEC OFFSETS AZ/EL OFFSETS

0.0000 %EL | 0.0000
0.0000 EL 0.0000

AUTO

| 122058 | 815426

| -0.0027

|ERROR5| -0.0034 |

CURRENT VIRTUAL AXES VALUES
AZIMUTH ELEVATION

D smen
@ [ 1900000
oe: [ 200000 |

CURRENT TIME

MJD Seconds

55205 || 79898574 | CLOSKINTITALZES

SOFT LIMITS DEMAND LIMITING

HARD LIMITS
DISPLAY UPDATE
INTERVAL ms

MOTOR CURRENTS (% of Rated)
AZIMUTH
MASTER SLAVE  CLEVATION
[ o5 |[ o0 | [ 026 |




POWER/STATUS | AZ/EL | FEED | LOAD RAMF | LOAD TRACK | SETTINGS | DIAGNOSTICS |

POINTING
CORRECTIONS

ERROR MODEL

REFRAC+MODEL

POSITION

POSITION SETPOINTS (deg)

0

45

TRACK
COORDINATE SYSTEM

( STOW

CURRENT POSITION

AZIMUTH ELEVATION

] STOP

VELOCITY
VELOCITY SETPOINTS (deg/sec)

AZ

EL

0.0000
0.0000

POS OFFSETS

KEL

0.0000

Lsor ) (posmon)

EL

0.0000 |[ PosiTioN |

AZ START TURN

HORIZON |

[ EquaTORIAL |

RA/DEC OFFSETS

)
5] ek

AZ/EL OFFSETS

XEL | 0.0000

RA 0.0000
-

EL | 0.0000

0.0000
([rawe_]

- 851799 | |

| 0.0001

352909

00001 |

| ERRORS |

CURRENT VIRTUAL AXES VALUES
AZIMUTH ELEVATION

| 851857 | | 352874
-
200000 |

-20.0000

DEC
CURRENT TIME

MJD Seconds

55225 || 80039.927 |

SOFT LIMITS DEMAND LIMITING

HARD LIMITS
DISPLAY UPDATE
INTERVAL ms

MOTOR CURRENTS (% of Rated)
AZIMUTH
MASTER SLAVE  CLEVATION
[ oos |[ oo1 | | |




TRACK DATA SOURCES

OSITION SETPOINT
AZ/EL Position or RA/DEC Position (Sidereal Tr

P (LINEAR POSITION/TIME)
ion at Epoch, Time of Epoch, and V




HORIZON COORDINATE mode
Azimuth and Cross-Elevation Position Offset




POWER/STATUS | AZ/EL | FEED | LOAD RAMP | LOAD TRACK | SETTINGS | DIAGNOSTICS |

LOAD RAMP
POSITION AT EPOCH ~ RAMP RATE
deg deg/sec

RA 0.0000 0.00000000
pec|  0.0000 0.00000000

{Ramp rates can be specified to 8 decimal places)

Day 0
Time: 0.000

& SPECIFY EPOCH
OR
(O CONTROLLER SETS EPOCH ON RECEIPT

CURRENT FOSITION
AZIMUTH ELEVATION

| 858142 | 346485

| 00001 |emroms | 00001 |

CURRENT VIRTUAL AXES VALUES
AZIMUTH ELEVATION

859675 | | 344929
.
-
CURRENT TIME

MJD Seconds

55225 || 80300.171 | CIOSKINTIALZES

SOFT LIMITS DEMAND LIMITING

HARD LIMITS
DISPLAY UPDATE
INTERVAL ms

MOTOR CURRENTS (% of Rated)
AZIMUTH
MASTER SLAVE  CLEVATION
[ oo |[ 003 | [ os4 |




POWER/STATUS | AZ/EL | FEED | LOAD RaMF | LOAD TRACK | SETTINGS | DIAGNOSTICS |

LOAD TRACK ARRAY
LOAD SINGLE LINE DATA

0

() SPECIFY TIME TAG 0.000

OR

() TIME TAG = CURRENT TIME + sEC

LOAD TRACK FILE
FILENAME

[ ~No File Selscted™

FLUSH TRACK ARRAY

Number of Unexpired Points | 10:POINTS

[ remmaLzETRACKDATA |

CURRENT POSITION

AZIMUTH ELEVATION
| -858142 | 346487

| 00001 |erroms | -0.0001 |

CURRENT VIRTUAL AXES VALUES
AZIMUTH ELEVATION

862527 | 34 2003

CURRENT TIME

MJD Seconds

55225 || 80395839 | (CLOKINTITALZES

SOFT LIMITS DEMAND LIMITING

HARD LIMITS

DISPLAY UPDATE
INTERVAL ms

MOTOR CURRENTS (% of Rated)
AZIMUT

MASTER SLAVE  CLEVATION
[ oo |[ 003 | [ o031 |




POWER/STATUS | AZ/EL | FEED | LOAD RAMF || LOAD TRACK | SETTINGS | DIaGNOSTICS |

POINTING MODEL COEFFICIENTS

P
P2
P3
P4
P5
P&
P7
P8
Py

Units are Degrees

ANTENNA COORDINATES

L ]
L ]
L ]

[ Read Currert Values | [ Load New Values_|

Latitude (N} degrees
Longtude (E) degrees
Heignt {AMSL) metres

TIME OFFSET
{UT1 - UTC) Seconds

L ]

[ Read Curent Values ] [ Load New Values ]

[ Read Curent Value | [ Load New Value |

CONNECTION FILTER

[ DisaBLE | ETE

CURRENT FOSITION
AZIMUTH

858142 | |

| 0.0001

ELEVATION
34.6485

00001 |

| ERRORS |

CURRENT VIRTUAL AXES VALUES
AZIMUTH

864503 |

ELEVATION

33.9977

CURRENT TIME

MJD Seconds

55205 || 80462352 | CLOSKINTITALZES

SOFT LIMITS DEMAND LIMITING

HARD LIMITS
DISPLAY UPDATE
INTERVAL ms

MOTOR CURRENTS (% of Rated)
AZIMUTH
MASTER SLAVE  CLEVATION
[ oo |[ 003 | [ o41 |




POWER/STATUS | AZ/EL || FEED || LOAD RAMP || LOAD TRACK | SETTINGS | DIAGNOSTICS CURRENT POSITION
AZIMUTH ELEVATION

| 858140 | 34.6486

ELEVATION DIAGNOSTICS AZIMUTH DIAGNOSTICS CENTRAL DIAGNOSTICS

Mast Sl
. X = = Apps Module Emor
Trip O Trip O [ [

Trip 1 Trip 1
Trip 2 Trip 2
Drive Ovedoad Drive Ovedoad
Drive Overtemp Drive Ovetemp

1]
Program Status 2
Task in Emor 0
DPL Line in Emor 1]
CTNet Diagnostics 2000

1]
920

| -00001 | Ermoms | 0.0000

CURRENT VIRTUAL AXES VALUES
AZIMUTH ELEVATION

867488 | 336892

Ethemet Status
Ethemet Frames/s

Drive Summary Drive Summary
Apps Module Emor Apps Module Emor
Program Status Program Status
Task in Emor Task in Emor 3
DPL Line in Emor DPL Line in Emor
CTMet Diagnostics CTNet Diagnostics

DEC

CURRENT TIME
Encoder Status Encoder Status MJ D

Seconds
10 Moudule Status 10 Moudule Status

55225 || 80563.201 | =
UPDATE UPDATE
SOFT LIMITS DEMAND LIMITING
Azimuth i

PARAMETER READ -
NODE
MENU -
PARAMETER #

Agimuth
oW
HGH
(SPEED
vae [ ] ' DISPLAY UPDATE

UPDATE INTERVAL ms
1
Elevation = Node #1
Azimuth Master = Node#3 MOTOR CURRENTS (% of Rated)
AZIMUTH
Azimuth Slave = Node #4 MASTER  SLAVE ELEVATION
Central = Node #10 ‘ 004 | | 000 | | 056 |

HARD LIMITS




