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Block  Diagram
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Short description of features:

- Computation of position (without  PC !) for Moon, Sun,

   Cygnus, Sagittarius, Cassiopeia, Taurus, Leo and Aquarius

- Azimuth and elevation motor controlling for all targets plus 

   two free choice positions

- Transmission of antenna position via single wire from 

   antenna down to the controller in shack

- Interfacing with 36 different position encoders is possible:

   9..12 bit, absolute ( codes: binary, BCD, gray,

   gray- excess) incremental ( max.100 increments/sec,

   reference mark)

- Selectable step size for tracking (0.5, 1 or 2 degrees)

- Selectable offset for azimuth and elevation  +/- 9.9 degrees

- Relay control left/right up/down

- Possibility to pass to manual control

- Local operation by 4 buttons at controller (remote operation

   by PC), nonvolatile storage of all parameters

- Real time clock

- 4 x 20 character  LCD - display

- Audio dB-meter via RS232 and PC. DB scale, time scale and

   time constant selectable, pictures can be stored to disk

Main advantages:  

- PC is not necessary any more  (no interference ! )

- Single wire line from antenna (from encoders) into shack

Settings:    

- All functions and parameters can be set by four buttons on

   the controller, or ( maybe helpful at the beginning ) via

   RS232 with the DOS program  MOON_DB.EXE for PC .

   [ new: Windows program EME_CONT ]

- Following parameters can be set:

    day, month, year, hour, minute, second,

    antenna offset : +/-9.9 deg in azimuth and elevation

    step size : for control 0.1 to 2 deg (depending on encoder

      type)

    target: Moon, sun, cygnus, sagittarius, cassiopeia,

    taurus, leo, aquarius, RA/DEC, AZ/EL1, AZ/EL2

    QTH : longitude, latitude

    Right Ascension and Declination of free choice target

    AZ1 and EL1

    AZ2 and EL2 :  those values are loaded as reset values 

     when the reference mark is passed in case of incremental

     encoders.


I propose this as the standby position of the antenna

- Selection of the parameter to be changed is done by holding

   down the 'SHIFT' key and then pressing 'up' or 'down' key.

   When remoting via PC press 'P' or 'M'

- The selected parameter itself is changed by pressing 'up' or

   'down' key (without SHIFT). Using the PC press 'p' or 'm'.

- New values remain unchanged after switching off and on the

   controller.

- When pressing the SHIFT key for 3 seconds, the Dopplershift is displayed instead of the date. Default band is 23cm, pressing the SHIFT key 2 times shortly, switches to the next band. For switching back to date display, press SHIFT again 3 seconds.

- All values are reset to the original parameters stored in

   EPROM by pressing the SHIFT key during power on.

- With the AUTO - key you can activate/deactivate the

   switching signals

- Az+/- and El+/- for the motor relais. Changing target forces

   the controller into AUTO - OFF  mode.

Setting of the switches to the used position encoders :
- The outputs of the rotation sensors are inputs on the two

   25 pin SUB-D plugs for azimuth and elevation on MODULE3. A

   parallel to serial converter with the 87C51 (or 89C52) 

   transmits data over a up to 50m long wire (signal, +10V,

   ground) within 0.2 seconds, or immediately (2ms) if at

   least one bit changes.

- Depending on what encoder type is used, SW1 settings on

   MODULE2 and MODULE3 must be performed according to the

   table below. If another sensor should be used, it's code

   has to be converted first to one of the readable codes. 

- Potentiometer with AD-conversion are not recommanded, as

   this would be by far the weakest link in the system.

- For azimuth and elevation the same type of sensors has to be

   selected.

	Setting SW1 – Module 2

	Dil – 5
	Dil – 4
	Remark

	off
	off
	Gray

	off
	on
	Binary

	on
	off
	Gray-excess

	on
	on
	Incremental


Remark : 
off = 1 at Port Pin



on = 0 at Port Pin
	Setting SW1 – Module 2

	Dil – 3
	Dil – 2
	Dil - 1
	Steps/360 °
	# bits

	off
	off
	off
	4096
	12

	off
	off
	on
	2048
	11

	off
	on
	off
	1024
	10

	off
	on
	on
	512
	9

	on
	off
	off
	3600
	12

	on
	off
	on
	1440
	11

	on
	on
	off
	720
	10

	on
	on
	on
	360
	9


Remark : 
off = 1 at Port Pin



on = 0 at Port Pin

Remark 2 :
With Dil-6 at ‘on’ the resolution is reduced to 0.2 deg

 
when using 3600 steps

	Setting SW1 – Module 3

	Dil – 2
	Dil – 1
	Remark

	off
	off
	Binary, Gray, Gray-Excess

	on
	off
	Incremental

	off
	on
	SSI-Interface; BCD (4096 converted to 3600)

	on
	on
	SEI-Bus (A2-encoder); BCD(3600); or SEI-Bus


Remark : 
off = 1 at Port Pin



on = 0 at Port Pin

- When BCD is selected, SW1(MOD2) must be set to 3600 steps

   binary.

- Switching from BCD to SSI or SEI protocol is done by

   autodetection of the connected encoder.

- After power off and on, values for azimuth and elevation

   remain unchanged in memory, so there is no need to

   calibrate again with the reference marks. 

- A selectable multiplication factor M1, M0 can be set. One

   cycle of the 2-phase-signal creates one increment with

   (0,0) and (1,1), two with (0,1) and four increments with

   (1,0).

- Hints for wiring the encoders to the connectors of MODULE3,

   you find together with MODULE3 circuit.

Switch signals :

- The controller delivers out of MODULE2 transistor amplified

   switch signals ( 5V/100mA ) for driving motor relays when

   AUTO-ON is activated. ( Az+, Az-, El+, El- ). If the

   difference between antenna and target is more than

   3 degrees, four switch signals on MODULE1 are activated

   additionally. Those are not amplified by transistors. If

   they are used, there must be found an individual design for

   combination with the switch signals from MODULE2. They are

   delivered via pins 13,14(Az++,Az--) and 11,12(El++,El--)

   out of CON2(MODULE1). Signal level is inverted (0V active).

- The AD-converter of the 80C535 CPU is fast enough to be used

for digitizing audio signals. Together with the PC remote program plots of received audio signals are possible. 

   Alignment can be made as follows : 

Set the 47k pot on MODULE2 in center position.

Select 25dB range set RF-gain on RX to maximum

     and set AF-gain on RX to an indication of 20dB. Then

     reduce RF-gain until indication lowers by 10dB. 

Select 40dB scale and set 47k pot to 40dB indication.

and repeat the previous setup.

All features of this 'dB - meter' can be found reading

the integrated Help-menu.

   A comparison with the RF-substitution method by using a

   calibrated attenuator showed a linearity of better than

   0.5 dB in the 25dB range.
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Construction data : 

 Module 1 – Component List  

80C535  CPU            

74HC573 Latch          

27C256  EPROM         

62256   SRAM           

74HC00  NAND          

MAX232  COM           

7805    +5V Reg.      

27pF (2x)             

Quarz 11.059MHz       

100nF (5x)            

1uF                   

10uF (5x)              

47uF                   

220uF                  

1N4007                  

SUB D 9pol             

Connector1 2x17        

Connector2 2x10        

68pol PLCC IC socket   

28pol (2x)             

20pol                  

16pol                  

14pol                  
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Remark : Module 1 is powered via Module 2

Connectors Module 1

	PIN Number
	CON 1
	CON 2
	CON 3
	CON 4

	1
	GND
	GND
	+ 7… 10 V
	NC

	2
	VCC
	VCC
	GND
	RX

	3
	NC
	P57
	
	TX

	4
	RES
	P56
	
	NC

	5
	P67
	P55
	
	GND

	6
	P66
	P54
	
	NC

	7
	P65
	P53
	
	NC

	8
	P64
	P52
	
	NC

	9
	P63
	P51
	
	NC

	10
	P62
	P50
	
	

	11
	P61
	P41
	
	

	12
	P60
	P40
	
	

	13
	P30
	P43
	
	

	14
	P31
	P42
	
	

	15
	P32
	P45
	
	

	16
	P33
	P44
	
	

	17
	P34
	P47
	
	

	18
	P35
	P46
	
	

	19
	P37
	GND
	
	

	20
	P36
	VCC
	
	

	21
	P16
	
	
	

	22
	P17
	
	
	

	23
	P14
	
	
	

	24
	P15
	
	
	

	25
	P12
	
	
	

	26
	P13
	
	
	

	27
	P10
	
	
	

	28
	P11
	
	
	

	29
	GND
	
	
	

	30
	VCC
	
	
	

	31
	NC
	
	
	

	32
	NC
	
	
	

	33
	NC
	
	
	

	34
	NC
	
	
	


Remark 1:   NC =
 not  connected

Module 2 – Component List      

PCF8583 RTC        

TL081   OpAmp      

7905  -5V Reg      

Batt.  3.6V         

Quarz  32kHz       

R1,2,3,4,6,7,9,10 10k 

R5     1k5            

R8     4k7             

R11    0.68 Ohm        

R12    220 Ohm         

P1     47k  Trim pot.             

C1,5,8 1uF             

C2     100nF           

C3     22pF            

C4     220nF            

C6    4700uF,16V

C7   10000uF,16V

D1,2,5 1N4148

D3,4   1N4007

8pol IC socket (2x)

T1,2,3,4 BC558

T5       BC548

SW1    DIL-switch 6pol
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Module 2 – Circuit Diagram
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Module 3 – Component List

87C51 (89c52)

BC548

7805  +5V Reg.

SW1 DIL switch 2 positions

Quarz 11.059MHz

27pF  (2x)

100nF

220uF 16V

4.7uF (2x)

3.3 Ohm

560

100k

10k    (2x)

ZD 15V

SUB D DB25-fem 

	REMARK : The IC Socket and most of the components have to 

           be soldered at top and bottom side !
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Module 3 – Circuit Diagram
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Connection absolute encoders
	Pin Number
	Con 1 – Azimuth
	Con 2 – Elevation

	1
	GND
	GND

	2
	
	

	3
	
	

	4
	+ 5 V
	+ 5 V

	5
	
	

	6
	AZ 7
	EL 7

	7
	AZ 6
	EL 6

	8
	AZ 5
	EL 5

	9
	AZ 4
	EL 4

	10
	AZ 3
	EL 3

	11
	AZ 2
	EL 2

	12
	AZ 1
	EL 1

	13
	AZ 0
	EL 0

	14
	
	

	15
	+ 10 V
	+ 10 V

	16
	
	

	17
	
	

	18
	
	

	19
	AZ 14
	

	20
	AZ 13
	EL 13

	21
	AZ 12
	EL 12

	22
	AZ 11
	EL 11

	23
	AZ 10
	EL 10

	24
	AZ 9
	EL 9

	25
	AZ 8
	EL 8


Additionally needed components:

LCD - Display  4 x 20 Characters

4 keys ( closed when pressed )

5 pol DIN - plug

3 pol (Stereo) plug  ( 2x )

Cynch plug

Trafo 220V/6..8V  10VA

220V switch, fuse

COM - cable

Wiring Diagram
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Remark : 1) Connections shown are for the Datamodul, BT42008 display.


   2) For the AZ display : 1 (GND), 2 (+5V), 3(VO), 4(RS), 5(RW), 6(E), 

11(D4), 12(D5),  13(D6), 14(D7)

VO=center tap pot. meter 10 K (between +5V and GND)  

No Backlight


   3) All displays with the HD44xx could do the trick

Wiring table

	MODULE 1
	MODULE 2
	MODULE 3
	KEYPAD
	DISPLAY
	REMARK

	CON 1 / 29
	CON 1 / 14
	
	GND
	1
	GND

	CON 1 / 30
	CON 1 / 11
	
	
	2
	+ 5 V

	CON 1 / 18
	CON 1 / 21
	
	
	
	

	CON 1 / 17
	CON 1 / 13
	
	
	
	

	CON 1 / 16
	CON 1 / 12
	
	
	
	

	CON 1 / 15
	CON 1 / 15
	
	
	
	

	CON 1 / 12
	CON 1 / 2
	
	
	
	

	CON 1 / 22
	CON 1 / 19
	
	
	
	

	CON 1 / 21
	CON 1 / 18
	
	
	
	

	CON 1 / 24
	CON 1 / 17
	
	
	
	

	CON 1 / 23
	CON 1 / 16
	
	
	
	

	CON 1 / 26
	
	
	DOWN
	
	to GND

	CON 1 / 25
	
	
	UP
	
	to GND

	CON 1 / 28
	
	
	SHIFT
	
	to GND

	CON 1 / 27
	
	
	AUTO
	
	to GND

	CON 2 / 3
	
	
	
	14
	D7

	CON 2 / 4
	
	
	
	13
	D6

	CON 2 / 5
	
	
	
	12
	D5

	CON 2 / 6
	
	
	
	11
	D4

	CON 2 / 7
	CON 1 / 20
	
	
	
	

	CON 2 / 8
	
	
	
	6
	E

	CON 2 / 9
	
	
	
	5
	RW

	CON 2 / 10
	
	
	
	4
	RS

	CON 2 / 11
	
	
	
	
	AZ--

	CON 2 / 12
	
	
	
	
	AZ++

	CON 2 / 13
	
	
	
	
	EL--

	CON 2 / 14
	
	
	
	
	EL++

	CON 2 / 15
	CON 1 / 8
	
	
	
	

	CON 2 / 16
	CON 1 / 7
	
	
	
	

	CON 2 / 17
	CON 1 / 10
	
	
	
	

	CON 2 / 18
	CON 1 / 9
	
	
	
	

	
	CON 1 / 6
	
	
	
	-AZ to relay

	
	CON 1 / 5
	
	
	
	+AZ to relay

	
	CON 1 / 4
	
	
	
	-EL to relay

	
	CON 1 / 3
	
	
	
	+EL to relay

	+ 10 V
	+ 10 V
	+ 10 V
	
	
	

	
	GND
	GND
	
	
	

	
	PULSE
	PULSE
	
	
	

	
	CON 1 / 1
	
	
	
	AUDIO IN

	
	AC
	
	
	
	From Trafo

	
	AC
	
	
	
	From Trafo

	
	- 5 V
	
	
	
	Backlight


Linking the EME controller to a PC

- It is possible to connect the EME controller to an ordenary

   PC, preferably running DOS. On the PC the program MOON_DB

   has to be run.

- Moon_db enables you to take over full control. You can do

   the complete setup using the PC’s display and keyboard.

- It is possible to synchronise the clock of the PC and the

   EME controller.

- Audio plots can be made. Signals can be visualised on the

   screen and saved on disk.

Wiring diagram and COM interface cable :
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A Simple Motor interface
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This interface consists out of the following :

4 Relays 12 V, 3 switching contacts

4 Transistors BD139, BD237 or similar

4 resistors 470 ohm

1 Switch, 4 contacts (S1a,b,c,d)

4 Push buttons, normal open

4 Diodes 1N4007 or similar

The module is powered by a 12 V supply.

The power supply for the Azimuth and Elevation motor cannot be grounded or be connected directly to the EME controller.

Encoder connections

1. Binary, Gray, Gray-Excess

Connect parallel data to AZ0/EL0.....AZn/ELn

LSB to AZ0/EL0

2. Incremental

Ph1 to AZ0/EL0

Ph2 to AZ1/EL1

Ref pulse (low active) to AZ2/EL2

Multiplier factor M1 at AZ7/EL7, M0 at AZ6/EL6 (1=open, 0=gnd)

3. BCD

AZ0/EL0...AZ3/EL3


0.1 deg

AZ4/EL4...AZ7/EL7


1 deg

AZ8/EL8...AZ11/EL11

10 deg

AZ12/EL12...AZ14/EL14

100 deg

4. SEI-Bus  ( A2-S-S Encoder from US-Digital)

Data+ to AZ0/EL0

Data- to AZ1/EL1

Busy- to +10V

5. SSI-Interface

T+ to AZ0 and AZ1 / EL0 and EL1, with 220( resistor to +5V

T- to GND

D+ to AZ2/EL2

Remarks : Case 3 and 4 : Set SW1(mod 2) to Binary 3600 steps

 Pulsrate - Converter for incremental rotation sensors
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       Some of the incremental rotation sensors available on surplus market

       deliver a pulse numbers per rotation that is not compatible with

       the EME - controller.


 Therefore a program for a single-chip-microcontroller 87C51

       was developed, to convert two 2-phase puls-signals to a lower

       pulsrate, then readable by the controller.


 SW1 and SW2 must be set to the pulse number per 90 degree of

       the existing encoder ( binary coded ).  Output pulse rate can

       be selected by setting the jumpers  J1 .. J3  according to the

       table below. Of course it must be lower than the input pulse rate.


 Because of the computig time, the maximum input pulse frequency

       is around 120 pulses per second. If that is not sufficient,

       channel B can be switched off by grounding P3.5 with J4, then the

       remaining channel A has about twice the original speed.

       Table for output pulse rate:


   J 3    J 2   J 1   pulses/360 degrees


  --------------------------------------


    0      0     0           90


    0      0     1          180


    0      1     0          360


    0      1     1          720


    1      0     0          900


    1      0     1         1440


    1      1     0         1800


    1      1     1         3600

       example:



existing rotational sensor:  2500 pulses / 360 deg




    ( 625 pulses / 90 deg





625 (  1 0  0 1 1 1  0 0 0 1  binary



     OFF (1) :  SW2.9, SW1.6, SW1.5, SW1.4, SW1.0



     ON  (0) :  all the rest



wanted output pulse rate:   1800 / 360 deg




    ( J3, J2 open,  J1 grounds P3.0


 If the multiplication factor (0,1) 2 is selected on MODULE 3


 of the controller, you get 3600 increments per rotation and


 a resulting resolution of 0.1 degree.


 Of course the converter can only work with a perfect 2-phase


 pulse signal at the input .

�
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