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Encoder I
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| J2 Azimuth encoder
| w12 5 SW5 A& Down
x Spring loaded SPST
! S 3 SW6 K Left
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| =
I S 2 SwW7 o/( Right n
L J3 Elevation Encoder 2
\ @ Sw8
DB25 | DB15 © 1 Auto — Manual
|
} 6 SW Menu
! L6 7 “‘
| Encoders OK
| (Uses Interlock on DB15)
} SW 1 o/ Sun / Moon Track
} Sw2 0/ Internal / external control
|
} Ground sSw3 o 270 Calibration
|
|
| R1 R2 R3 R4 R5 i« o sy
‘ —
} // Out of Range
4 Wire 1.5mm2 }
/\ /’\ } Motor Relay Board Main Fuse
Azimuth Motor Motor OO t 1 °
1 ) [ ] / \ ‘ 2 B Motor Supply |
OO f
U | Over Load Fuse Voltage (36V- 4A)
|
| 230V AC
/\ } Mains
Elevation Motor Motor ) ‘ ) e=e \ } ; 3 =
2 U O-O \/ i 4 .
— |
g % | 6 7 8 Main Switch
E 9' | ON/OFF
& @
A s N
o0 ‘ =
Brake Motor Brake > { \ ( \ }
OO T
|
N N i
Brake Mirco Switch a[ | D || 1 (Regulator)
|
\/ . 11 L2 L3 L4 LB To +12V regulator
. . 4 lead 1.5mm2 Up Down Left Right BRAKE
Outside Water tight controller box. @ G ® @ ON
NOTE:
Lights:
UP  (SW4) —
Down (SW 5)
Left (SW6)
Right (SW7) Brake Micro Switch:
Out of Range (LED) When in BRAKE mode ON micro switch closes:
Interlock Encoder OK (LED) When in start up mode break must be released
BRAKE on (LED) prior turning the antenna (Safety feature)
2x16 Line LCD & Backlight Az EL Rotator
Motor: SIZE FSCM NO DWG NO REV
Stepper or DC Motor DRAWN P. HEKMAN Functional Block Diagram 01
Encoders:
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4 2 1
Motor control for Azimuth Motor Control Elevation
Y2 + 24V
+36V
+36 V
(Motor Voltage)
V- V-
V+ V+
RL4 RL3 RL2 RL1 RL5
o) o N o o N o é O o N O o N o O o N o
50 —6<‘>oo7 ‘o ¢ 08 8 56‘> Gc‘>c©7 o ¢ <‘> O ¢ O—
s 5 4 5 4 I d § 4 5 4 s 5 4
NC NC NC NC NC
1 3
1 1 —1
Clock Wise (L4 Counter Clock Wise |.3 L2\ Down up /L1 GB BRAKE ON
(Right) (Left)
2‘T‘ 4T 6
— L 18—
Lights:
L4 Clock Wise (inside push button on front panel) Relay spec: BRAKE:
L3 Counter Clock wise 24V activation voltage BRAKE Light powered from 36 V to indicate
L2 Down Tilt 4 rows of SPDT switched 36 Volt active when in BRAKE mode.
L1 Up Tilt Rated at 250 V' 5A ac
Micro Switch from Brake indicates
Relay 1 UP confirmation of brake Enabled.
Lights will glow when in Auto and in Manual Mode: To indicate in Relay 2 Down O\O
Automatic mode which direction the antenna is turning Relay 3 Left
H : H : BRAKE mi itch
In Manual mode lights will glow when the relay is activated Relay 4 Right e Enablr;‘c'f’oc’of]‘;ivr'f]aﬁon
Relay 5 Brake
Indicated th b th
C3 pack plane terminal block of
the Master controller unit.
(Shack unit)
Yellow Box indicates unit
D outside the Master controller
unit
Az EL Rotator
SIZE FSCM NO DWG NO REV
DRAWN P. HEKMAN Wiring Diagram Relay Function 01
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+12 Volt regulator

+ 24 Volt Regulator

|

+12V

Controller Board

+24V

230V ac

1

(4x)

Rx_1

Rx_2

Rx_3

Rx_3

13
RL1
Relay 1 14
13
RL 2
14
Relay 2
13
RF 3
Relay 3 ‘ 14
13
RL 4
Relay 4 14
13
RL5
14
Relay 5

\\}7

&

Lx

Relay with 4 SPDT switches
Rx_1 used for Light Lx
Rx_2 used for motor control
Rx_3 used for motor control
Rx_4 spare.

Az EL Rotator

nc

no

1.2 3 4
O OO0
5 6 7 8
O O 0O
9 10 11 12
o O

13 14
@ (@)

MODE B Relay arrangement:

Relay 1 UP

Relay 2 Down
Relay 3 Left

Relay 4 Right

Relay 5 Brake / Park

SIZE FSCM NO DWG NO REV
DRAWN P. HEKMAN Wiring Diagram Relay 01
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BOARD
Top View
HH-05 +5V
Azimuth Encoder LO1
DATA
o GND LO 2 Azimuth Controller Board
ck O o
cs O cs J2
O 4 DB9 to Shack
+v O CLK O interface ,
anp O DATA | 10 o =
6 6
e) 20 Handshake Azimuth
Use CAT5 Wire for interface 3 70O
O 8 9600 Baud data Azimuth
40
O Ne)
O 50 GND
O Interlock
Check for connectivity
O12 41
Encoder interface
+12V 1 '®)
L2_a
Ha O |4
. . HV————21+—)
N e O |15
9600 baud data Azimuth —3—0
O |16
7777777777777777 4--0O
O
Ground ————5+—O)
O 18 E d
Ground ——————61+—) ncoaers =55 To Master Controller
4 O 1o (DB25) (DB15)
Handshake Azimuth ————71+—()
O 2o
77777777777777777 &1—-O
, O |2
Handshake Elevaton ——————9+—)
O |22
HH-05 10 O O lps
Elevation Encoder +5V 1 9600 Baud Data Elevation —————————t+—)
DATA
o GND o Elevation Controller Board t> O o 24
ck O O 2 O |y
e 13— O
cs O O DB9 to Shack
cs interface
| +12V
v O O4 10 Box Interface Connector
eNp O CK 05 6O
20 -
DATA e 70 Handshake Elevation
Use CATS5 Wire for interface O 8O 9600 Baud data Elevation
‘O 5 NOTE:
O 50977 8  Azimuth wiper of pot in if used
GND . . .
O 13 Elevation Wiper of pot in when used
4  +5V to top of pot
O
O
1 & 12 Interlock Check interconnectivity
012 J1
Encoder interface
LEDS are circuit board mounted.
L1 e L2 e
Az EL Rotator
SIZE FSCM NO DWG NO REV
DRAWN P. HEKMAN Wiring Diagram Encoders 01
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3 2 1
A sSw 8 SW 2 L6
" s ONG )
&) L1
Left Right Auto/ Manual Internal/ Calibration Interlock Fail
R 13 SwW6 sw7 Qe External Control
SW5 Down
& L2 Swi LB
Sun / Moon Out of Range BRAKE ON
Tracking
To PC
Azimuth Elevation Brake Confirmation
— DB 25 * * ; * - * :
N ° 1 2 3 4 5 6 7 8
@ - O O O O O O O O
i
- O O O O O O O O
—————DB15———
To Az EL Encoders
Not to scale
Az EL Rotator
SIZE FSCM NO DWG NO REV
DRAWN P. HEKMAN Front & Back Layout 01
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+12V
+12V

From Regulator

9600 baud data Azimuth

Ground
Ground
Handshake Azimuth

Wiper Azimuth

NOTE:

8  Azimuth wiper of pot in if used

13 Elevation Wiper of pot in when used
4 +5V to top of pot

Handshake Elevation

9600 Baud Data Elevation

1D

O—o—
2l 0O

O o
1 e

O—1+—
4l O

O 12
s 0

O-—l3———
— 60O

O |a
*LiO

O |15
——8--O

Master Controller Encoder
Interface Connector
(DB15)

Wiper Elevation

Interlock
Check for connectivity with
Remote Encoder units

LCD Display
2x16

10 11 12 13

-

41

Master Controller Board

J1

PC Interface Connector

00000

(DB25)
oo
9600 Baud IN from computer 2 O O 14
9600 Baud OUT to computer a O O 15
O e
4 O
CTS to Computer O 17
DTR from Computer O O
18
6/ O
Ground - O O 19
sl O O—zo
@) 21 DTR from Computer
9] O
O 22
10, O o
23
11, O o
24
12 O o
25
130 O
NOTE

GPS connection on DB25 connector (Master controller unit)
PIN2 GPS DATA
PIN7 Ground

GPS must provide 9600Baud, set to NMEA data string

123 4 56789 5 16 LCD:
©0000000000000 00 PIN1 Vss GRND PIN7 DBO
PIN2 VDD (+5V) PIN8 DB1
PIN3 Vo (LCD Contrast) PIN9 DB2
PIN 4 RS PIN 10 DB3
PIN5 R/W PIN 11 DB4
PIN 6 ENABLE PIN 12 DB5
CON 1 OO0 O0OO0OO0OO0O00O000O00O0 OO PIN 13 DB6
Jumper Closed 12 3 4 5 6 11 12 13 14 15 16 PIN 14 DB7
LCD Backlight Internal +5V PIN 15 LED(+) Backlight
Jumper Open _ LCD PIN 16 LED(-)
Backlight External via +12 V cont RV1 Backlight
Brightness
Master Controller PCB board
Az EL Rotator
SIZE FSCM NO DWG NO REV
DRAWN P. HEKMAN Master Controller Interface wiring 01
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4 3 2
Motor_IO Computer Interface (DB25) Mains Switch
Elevation & And
Azimuth Encoder Interface (DB 15) Maln Fuse
Brake
Relay 1 | Relay 2 Relay 3 Relay 4 | Relay 5
5 +
© R
> <
: g
> «Q
N c
-~ Q
¥ g
36 V supply for stepper Motors.
$ Master Controller
R O
Y, @y,
o 2
e
()
C
+12 Volt ®
Relay Switching logic
Fuse

4 Direction control switched 2 x 16 LCD Display

& Control lights

Switch and control lights

Az EL Rotator

SIZE FSCM NO DWG NO REV
DRAWN P. HEKMAN Cabinet Layout (proposal) 01
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J8 Jumper (Backlight LCD)

RV1 Backlight adjust

Cl6 =5
45 "+ |
10UF
s ] =
R4 SN 2
From +12 V Regulator AD7 RI7
c5 K cs
—_11_2 LM7805CT _—15 Voo N +
: P ; PI
+12 1IN J_ R Vin +5V LCD IC3 10UF
C: C6 o ; 2
D2 LL 01 =10uF z + 7 | RI12 * | gfr v\\t
IN4148 LED S == 10UF | ~ 0k o e g kil .
cs B I el B 0 =t IS % o =t e ] ) Bl el =] S : S [}
1 4 o ] i B e B2 c2- GND 1 =z
- . ol = gvi TIN  TiouT po—32 3 2 &
47K RIS IC2A = T2IN  T20UT D —< 3 2 J1 PC Interface
Rl = 100k 4066 RIOUT  RIN — 4 =
. mﬁgo = — > 3 R2OUT  R2IN 5 2
s2 232 B
o 1o 25 10k l = 1 2 MAX23
TIP31 AR D1 45 | > O
s1
R22 10K
. | 102B c12 —L_cn
IN4148 y 1 " o— _%_ T s0es _+[“_ ST LO0UF
Q
TIP3 1 R iué T —— RBIPGD —20 cl4 10UF
680 Z— RADIAND RB6PGC (—32 10 1 "—+ =
" T RALANI RBS — < L0UE c4 +c13 12 .
” = RA2N2 RB4 — = 1 5 | = ur - g
. s RA3/AN3 RB3/PGM jmi Cl+ Vst frmm - =
LED o< I S | RA4OCKI RB2 :; o e 3 |—z  Cl- Vs- = —l_ ” g
I S RAS/ANY RBI —== 4066 | — 2+ vee 2 = E
b oo 5— RED/ANS RBOINT === | — C2- GND ) o1 =
- REI/ANG VDD —== TIIN  TIOUT p—— —— 2 = .
NS o > o D Re2vany vss [ 3 4 10UF 0 o mour b - I 13 2 J2 Azimuth
iz = 0 = = F— ¢ © Encoderinterface
o o =— oscl 1cl RDS —== oo 36 =
= Ixt T 0sC2  piciensT RD4 [—52 c2p e S
1N4148 =— RCO RC7 2 4066 s s
( | = RC1 RC6 o7 T N
| I|| g RC2 RCS |—=57 R16 8 9 =
LED A — @ X2 5 gg(’) g*]g; > 1K < RIS A ci7 2
D7 ) 30 21 Y =
1N4148 — D RD1 RD2 IK ._| |]+_4 3 e
R21 32KHZ o RIS 10UF " z
Q4 y 470 1K 2 =
TIP31 Ra 2 £ )
680 —g\l}a} (31118 R20 ] e J3 Elevation
= ’ = — £ Encoder Interface
— Z
5 RS £
TIP31 680 E
R6 10K = -
+5
AN _|_ - DIy, < o W
Do R7 10K :li ol /
- 1K 270 L
IN4148 = OUT OFRANGE  SwW SPST =
RELAY 5 RS10K OUT OF RANGE MODIEICATION
2 COMPONENTS MOUNTED EXTERNAL TO PCB
RELAYA RO 10K
RELAY3
RI10 10K
RELAY 2
RELAY I ] R13 10K DESIGN BY JOHN DREW VKS5DJ
=0 — Switches:
5 SW 1 Moon / Sun Tracking
SW 2 Internal / external Control
6 SW 3 Calibrate / Mode
Relay 1 UP Switch (active to ground)
Relay 2 Down 1. Auto / Manual Control
Relay 3 Left 2. Right Turn
Relay 4 Right 3. Left Turn
Relay 5 Brake 4. UP Tilt Az EL Rotator
5. Down Tilt SIZE FSCM NO DWG NO REV
6. Park / Brake DRAWN P. HEKMAN Schematic Master Controller (VK5DJ) 01
ISSUED SCALE — SHEET 8 OF 11
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1c2
MC78L0O5SCP
35 VDD
I 2 Vin +5V L
C3 A —C4
100N Z 100N
5
) r\.
R1 = VSS For HH-05 encoder:
10K J1
R2 PIN 1 +5 Volt
10K PIN 2 Ground 0V
PIN 3 open
PIN 4 CS
. . R3 1C1 1
Switch Settings: . PIN 5 CLK
;lOK ] PIC16F628 1 PIN 6 Data
SW 1 Calibration for AS5040 / As5045 (HH-05 Not USED) S1 2 Loz 18 %
SW 2 Encoder board is Terminal test mode. 1 S 6 3 ] ﬁi %2(1] 17 ] 1
SW 3 Count clockwise / anti clockwise 2 — 3 3
3 4 4 16 p -
) 3 QﬁIg-SLR gggl 5 6 TO AS5040 PCB
SW DIP-3 _| B 8
- VDD 14 -_ 0 - .
— 10 To Absolute position encoder unit
s 3 11 1. Azimuth
n = RBO/INT 7 3 12 2. Elevation
5' ol 3 R4 8 gi gg 11 | CON12
z [ 2 L 1K ) RB3 RB4 |—
Z o1 )
o |© ol — 7 R6 RO RS
o o 7 2K2 2K2 2K2 2K2
Connect to Master Controller p 2 =
@) o1
§ OF T L3 14
RS L1 2 LE LED
< Do 10K 150 NN NN LED R % 5
= ™ \
Q
%
= —
LEDS:
LED 1 (Test Purpose only)
LED 2 (Test Purpose only)
LED 3 and 4 NOT used. (For AS5040 / As5045 calibration) Not
ote;
Azimuth and Elevation boards are identical,
Az EL Rotator
SIZE FSCM NO DWG NO REV
DRAWN P. HEKMAN Schematic Az EL Encoder (VK5DJ) 01
ISSUED SCALE - SHEET 9 OF 11
4 3 2 1




3

To Relay Switches
(Coil voltage)
REL 1 UP

REL 2 DOWN
REL 3 LEFT
REL 4 RIGHT
REL 5 BRAKE

PCB Top View

REL 3

REL 4

REL 2

REL 1

REL 5

CON2 Jumper
(LCD Brightness)

To LED’s SWITCH To 2x16 LCD Display

1and 2

4000 Cm1ll

BUIE

B S

=
n
o
=
e
"]
1
02
r'
— 1
L1 N
1
=]
7
£
=
o
m
=3
-
o
L]
i |

-

AN
L

- -+ 8 3

‘.. F (R T -
£ = e
E‘ - -

8
[
|-

15
Jfle

: -ﬁh’é

|
4] Lo
J:}_ﬂl}}}:

-

L
N
r

+12 Volt & GND

e (malld

Switch 3
(Note: see modification in
Schematic page)

LCD Backlight Intensity control
(RV 1)

To PC
(RS 232)
Header 5

To Azimuth Encoder
Header 6

To Control Switches
CON7

To Elevation Encoder
Header 6

Az EL Rotator

SIZE FSCM NO DWG NO REV
DRAWN P. HEKMAN Master Controller PCB component Layout 01
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M9x0,73
@ 9mm
I' & Bmm
T + +
TEmm
Brm e
20mm

HH-05 Absolute Rotarary Encoder (0 — 360degrees)

To Encoder (HH-05)

PCB TOP View

Azimuth Elevation
+ 5V +5V
GND GND
CS CS
CLK CLK
DATA DATA

AZ ~ EL UNIT REU 2

680

Svag TIMWU 13 \ SA

- MolI23ad 1aceXV VUKSDJ DESIGN -

Not to Scale

Az EL Rotator

Azimuth and Elevation board are identical

To DB25 Connector

Azimuth Elevation
+12V +12V
Hand shake_A Hand shake_E

9600 Baud Data_A 9600 Baud Data_E

Ground Ground

NOTE

DRAWN

P. HEKMAN

SIZE

FSCM NO

DWG NO

Az-EL Encoder PCB component Layout

REV
01
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