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ABSTRACT

This project is about studying and making two satellite antennas. They are offset parabolic
antennas which use in Ku band (frequency 14/11 GHz). Their size of offset diameter is 1.2 meters. The
first one makes from fiber glass which has aluminium net inside to reflect signal. Another one is the
Then the offset parabolic

same as the first antenna but it is covered by metallic color on surface.

’ . . . . .
antennas pattern is measured. Moreover this project has a sinmlated open system of satellite antenna

which use radio frequency in UHF band.
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GROUP B

PORT C (LOWER)
1 = INPUT

o = OUTPUT
PORT B

1 1 = INPUT

o = OUTPUT
MODE SELECTION
»{ 0 = MODE o

1 = MODE 1
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SPECTBUM AMALYZER & CONTROLLER CHECK1tt?
End Of Initialize. It's 0.K.

0 1 0000 DI 000 D00 58 0D 0 0000 0000 000 00 3 50 00 34 30 00 0

11 PLEASE ENTER THE UALUE of ATTENUATION. (dB) : 10
UALUE of CENTER FREQUENCY (MHz) : 1221.57
UALUE of SPAN FREQUENCY (KHz) : 10008

VALUE of RESOLUTION BANDWIDTH (RHz) : 100
VALUE of VIDED BANDWIDTH (RHz) : 16

weee End Of Setup wwas

11 PLEASE ENTER DELAY TIME (SEC.) : 3
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Tsungu satdos.c

#include <stdio.h>
#include <dos.h>

#include <stdlib.h>
#include <conio.h>

#define port a 0x27C » dmuamieieynoiny

#define port b 0x27D
#define ctrl port 0x27F

int code = 512,check = 2,data_a,data_b,i;

main()

{

void code_data(int):

clrscr();

printf("\n\n

SHBREFE LSS BB H B RSB SRLS B LS LSS S S S BB EE B SR BBHH B SE S H RSB H BB R RIS
$H#H4")

printf(" #
#):
printf (" # ‘ Satellite Antenna Project
#");
printf (" #
$"):
printf (™ #
#"):
printf(™ #
#"):
printf (" #
#) s
printf(" #
#ll) ;
printf (™ #
#“) ’.
printf(” #
#):
printf (™ #
A+
printf (™ #
#");
printf (™

FEEHHFHHFHEF B R SRR H R R RS R H R R R R R R
FHARHT) 5

while (code<0 || code>511) # dmumdoulvveasioy
{ ParRoasinnrin o511
gotoxy (10,7);
printf ("Please enter code (0-511) : ™);
scanf ("3d", &code) ;
}

while(check < 0 {} check > 1) ~ sofndededoeo e/

{
gotoxy(10,9):
printf ("Please confirm to send\n"):
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gotoxy(13,10);
printf(® (Yes = 0, No = 1)
scanf ("8d4", &check);
}
if (check == 0)
{
code_data(code);
gotoxy(35,13);
printf ("Now operating.");
for (i=0; i<2; i++)
{
outport (ctrl port,128);
outport (port a,data a);
outport (port _b,data b):;
delay (2000);
outport (port_a,0):
outport {port b,0);
delay(2000);
}
}
clrscr ()
return 0;

}

void code_data(int code)

{
code = code-256;

if (code>=0)
{
data_a = code;
data b = 0x07;
}

if (code<0)

{
code = code+256;

data_a = code;
data_b = 0x06;
}

")
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mﬂmﬂl sat.cpp

#include <stdio.h>
#include <stdlib.h>
#include <dos.h>

#include <owl\applicat.h>
#include <owl\framewin.h>
#include <owl\dialog.h>
#$include <owlledit.h>
#include "sat.rc®
#include “ports.h"

#define port_a 0x27C
#define port b 0x27D
#define ctrl port 0x27F

int code,data_a,data_b,i;
char transBuf(5];

class TApp : public Tapplication

{

public:
TApp(): TApplication()
void InitMainWindow():

}:

class TDlg : public TDialog

{
public:

}:

TDlg::TDlg (TWindow *parent, TReslId reslId):

TDialog(parent, resId)
{

TransferBuffer = &transBuf;

}

class TWin : public TFrameWindow

{
public:

protected:
void Run{();
private:

DECLARE_RESPONSE_TABLE (TWin) ;

};

DEFINE_RESPONSE TABLE1 (TWin, TFrameWindow)

EV_COMMAND (RUN, Run),
END_RESPONSE_TABLE;

TWin: : TWin (TWindow *parent

, const char far *title):TFrameWindow(parent,title)

{
AssignMenu (MENU 1);

{1

prudaulad, any uns Inssions

TD1lg (TWindow *parent, TResId reslId):

new TEdit (this,IDC EDIT1,sizeof (transBuf));

TWin (TWindow *parent, const char far *title):;

Attr.Style &=~ (WS_MAXIMIZEBOX|WS_THICKFRAME) ;
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Attr.X = 20;

Attr.Y = 20;
Attr.W = 300;
Attr.H = 250;

}

void TApp::InitMainWindow()
{
new TWin(0, "Ku Sattelite Antenna Project.);

TFrameWindow *pWin =

SetMainWindow (pWin) ;
EnableBWCC() ;

}

int OwlMain({int, char*[])

{
return TApp().Run()’

}

//******************i****************************************************
*i***********-A-**1\-******1\'*+i***1\-**+**i*******+*//

void code_data(int code) FeiuveimslBsusimiudeyess

{
code = code-256;

if (code>=0)
{
data_a = code;
data_b = 0x07;
}

if (code<0)

{
code = code+256;

data_a = code;
data_b = 0x06;
}

}

void TWin::Run{) rouveansiulysunsyy

{
TDialog *pDialog = new TDlg(this, DIALOG 1):;

int result = pDialog->Execute();
if (result == IDOK)
{
code = atoi{transBuf);
code_data(code)
for (i=0; i<2; i++)
{
outportb (ctrl port,128);:
outportb (port a,data_a);
outportb (port b,data b);
Sleep({2300);
outportb (port a,0);
outportb (port_b,0);
Sleep(2000);
}
MessageBox ("Send Now..", "Send", MB OK);
}
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#ifndef WORKSHOP_INVOKED
#include "“windows.h"
#endif

#define IDC EDIT1 101
#define DIALOG 1 1

#define MENU 1 100
#define RUN 102
#define CM_EXIT 24310

$ifdef RC_INVOKED

MENU 1 MENU Pimumuy/
{
POPUP "g&File"
{
MENUITEM "&Run", RUN
MENUITEM "E&xit", CM .EXIT
}
}
DIALOG 1 DIALOG 3, 6, 139, 66 Pimuninesiions

STYLE DS_SYSMODAL | DS MODALFRAME | DS_ 3DLOOK | DS_CONTEXTHELP | WS_POPUP
T WS VISIBLE | WS_ CAPTION | WS_ SYSMENU | WS MINIMIZEBOX | WS_] MAXIMIZEBOX
CAPTION "Ku Sattelite Antenna Control"

FONT 9, "“Arial"

{

DEFPUSHBUTTON "OK"™, IDOK, 32, 43, 30, 14

PUSHBUTTON "“Cancel"™, IDCANCEL, 72, 43, 30, 14

CONTROL “code®, IDC EDIT1, "edit", ES_LEFT | WS_CHILD | WS_VISIBLE |

WS_BORDER | WS_TABSTOP, 88, 9, 44, 12
CONTROL "Please Enter Code", -1, “"static", SS LEFT | WS_CHILD |

WS_VISIBLE, 12, 9, 60, 12
CONTROL *(0-511)", -1, "“static", SS_LEFT | WS_CHILD | Ws_VISIBLE, 32,

21, 36, 12
CONTROL “Framel", -1, "static", SS_ETCHEDFRAME | WS_CHILD | WS_VISIBLE,

8, 4, 72, 33
}

#$endif
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SEMICONDUCTOR TECHNICAL DATA by MC145026/D

i . MC145026

Encoder and Decoder Pairs MC145027
cﬁ?gs eran MC145028

These devices are designed to be used as encoder/decoder pairs in remote SC41 343
control applications. 4 4

The MC145026 encodes nine lines of information and serially sends this SC4 1 3
information upon receipt of a transmit enable (TE) signal. The nine lines may be
encoded with trinary data (low, high, or open) or binary data (low or high). The
words are transmitted twice per encoding sequence to increase security.

the MC145027 decoder receives the serial stream and interprets five of the

tridary digits as an address code. Thus, 243 addresses are possible. If binary P SUFFIX
data is used at the encoder, 32 addresses are possible. The remaining serial PLASTIC DIP
information is interpreted as four bits of binary data. The valid transmission (VT) 18 CASE 648
output goes high on the MC145027 when two conditions are met. First, two 1

addresses must be consecutively received (in one encoding sequence) which

both match the local address. Second, the 4 bits of data must match the last D SUFFIX
valid data received. The active VT indicates that the information at the Data SOG PACKAGE
output pins has been updated. CASE751B
The MC145028 decoder treats all nine trinary digits as an address which
allows 19,683 codes. If binary data is encoded, 512 codes are possible. The VT
oytput goes high on the MC145028 when two addresses are consecutively DW SUFFIX
received (in one encoding sequence) which both match the local address. i SOG PACKAGE
o Operating Temperature Range: — 40 to + 85°C CASE 751G
e Very—Low Standby Current for the Encoder: 300 nA Maximum @ 25°C J
* Interfaces with RF, Ultrasonic, or Infrared Modulators and Demodulators ORDERING INFORMATION
¢ RC Oscillator, No Crystal Required
MC145026P Piastic DIP
» High External Component Tolerance; Can Use + 5% Components MC145026D SOG Package
» Internal Power-On Reset Forces All Decoder Outputs Low MC145027P, SC41343P Plastic DIP
» For Infrared Applications, See Applications Notes AN1016 and AN1126 MC145027DW, SC413430W  SOG Package
+ Operating Voltage Range: MC145026 =2.5to 18 V* MC145028P, SC41344P Plastic DIP
MC145027, MC145028 =4.510 18 V MC145028DW, SC41344DW  SOG Package

+ Low-Voltage Versions Available:
SC41343 = 2.8 to 10 V Version of the MC145027
SC41344 = 2.8 to 10 V Version of the MC145028

PIN ASSIGNMENTS
MC145026 MC145027/5C41343 MC145028/SC41344
i ENCODER DECODERS DECODERS
Atf] 10 16 ) Vpp ALfl 1o 16 [J Vpp Mf1e 16 0 Vpp
A2f}2 15 [] gt Af2 15 [ D6 A2f] 2 15 {1 A6
a3 [l TE asll 3 14 ) o7 Al 3 14 [ a7
M4 13 Rre M4 130008 . Ml 4 131 A8
Aslls 12l c1¢ aslls 121 o As(l s 121 A9
'A6/06qs 11 Rg Ril6 npgvr Ril]s Hpvr
AmD7( 7 10 [J A9D9 cif7 10 {] R/Co cil]7 10 {J RA/Co
vss 8 9 [] A8mDs vssl 8 9p by vss ) 8 o[ oy,

* All MC145026 devices manufactured after date code 9314 or 314 are guaranteed over this wider voltage range. All previous designs using the
low-voltage SC41342 should convert to the MC145026, which is a drop-in replacement. The SC41342 part number will be discontinued.

@ MOTOROLA
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MbTOROLA Order this document
SEMICONDUCTOR TECHNICAL DATA by MC145026/D

MC145026

d Decoder Pairs MC145027
g\ln‘:SOder an ee MC145028

These devices are designed to be used as encoder/decoder pairs in remote SC41 343
control applications. 4 4

The MC145026 encodes nine lines of information and serially sends this sc41 3
information upon receipt of a transmit enable (TE) signal. The nine lines may be
encoded with trinary data (low, high, or open) or binary data (low or high). The
words are transmitted twice per encoding sequence to increase security.

The MC145027 decoder receives the serial stream and interprets five of the

trinary digits as an address code. Thus, 243 addresses are possible. If binary P SUFFIX

data is used at the encoder, 32 addresses are possible. The remaining serial PLASTIC DIP

information is interpreted as four bits of binary data. The valid transmission (VT) CASE 648

output goes high on the MC145027 when two conditions are met. First, two

addresses must be consecutively received (in one encoding sequence) which

both match the local address. Second, the 4 bits of data must match the last D SUFFIX

valid data received. The active VT indicates that the information at the Data SOG PACKAGE

oltput pins has been updated. CASE 7518
The MC145028 decoder treats all nine trinary digits as an address which

allows 19,683 codes. If binary data is encoded, 512 codes are possible. The VT

output goes high on the MC145028 when two addresses are consecutively DW SUFFIX

réceived (in one encoding sequence) which both match the local address. 16 SOG PACKAGE

CASE 751G

o+ Operating Temperature Range: — 40 to + 85°C

¢ Very—Low Standby Current for the Encoder: 300 nA Maximum @ 25°C
* Interfaces with RF, Ultrasonic, or Infrared Modulators and Demodulators
o+ RC Oscillator, No Crystal Required

1

ORDERING INFORMATION
MC145026P Plastic DIP

 High External Component Tolerance; Can Use 1 5% Components MC145026D SOG Package
» Internal Power—On Reset Forces All Decoder Qutputs Low MC145027P, SC41343P Plastic DIP
o; For Infrared Applications, See Applications Notes AN1016 and AN1126 Mc1450270'w, SC413430W  SOG Package
» Operating Voltage Range: MC145026 =2.5t0 18 V* MC145028F, SC41344P Plastic DIP
MC145027, MC145028 =4.5t0 18 V MC145028DW, SC41344DW  SOG Package
o Low-Voltage Versions Available:
SC41343 =2.8 to 10 V Version of the MC145027
. SC41344 =2.8 to 10 V Version of the MC145028
; PIN ASSIGNMENTS
MC145026 MC145027/SC41343 MC145028/SC41344
ENCODER DECODERS DECODERS
Al1e 16 ] Vpp Al 1e 16 ) Vpp Al 10 16 1 vop
A2(] 2 15 [1 Dout A2(] 2 15 ) D6 A2f] 2 15 [) A6
Ml s uiTE Al s 14 o7 Al s 14 a7
M4 131 Ry M4 13 D8 Ml 4 13[) A8
Aslls 12l erg Asll s 122]1p9 aslls 121 A9
" aem6 ] 6 11l Rg Ry [l 6 npvr Ayl 6 npvr
aro7Q 7 10 {1 A9/D9 cif7 10 [l Ro/Co ci7 10 ] RY/Co
vssl] 8 9 [J A8 vssll 8 9l oy, vssll 8 9 [ Dy

* All MC145026 devices manufactured after date code 9314 or 314 are guaranteed over this wider voltage range. All previous designs using the
low-voltage SC41342 should convert to the MC145026, which is a drop—in replacement. The SC41342 part number will be discontinued.

@ MOTOROLA

© Motorola, Inc. 1995
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7 B
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9 Vpp=PIN 16
’ . Vgg=PIN8
) —ESL
Figure 1. MC145026 Encoder Block Diagram
L

LATCH
2

CONTROL _G(_—— g
i
L | e
ps of
(72 ]
3
SEQUENCER CIRCUIT .
5 4 3 2 1
At
. Y
3 > DATA
A3 K3 N
Ml 524l
P>l

Wg:z

2 n

Vpp=PIN 16
Vgg=PINS

Figure 2. MC145027 Decoder Block Diagram
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' CONTROL L
LOGIC v

; \

5 SEQUENGER CIRCUIT
: 9 8 7 6 5 4
I y
A BT
A2 SHIFT
3 REGISTER
A3
' 4
A4 :
; p55 e P _1_9
P29 Din
! Ag.15 ol
k a4 [ Vpp=PIN 16
1 »d Vgg=PIN8
— "=
29 12

' Figure 3. MC145028 Decoder Block Diagram

MAXIMUM RATINGS* (Voltages Referenced to Vgg)

g This device contains protection circuitry to
ymbol Val it
’ang . ke ' guard against damage due to high static
VDD DC Supply Voltage (except SC41343, ~-05t0+18 v voltages or electric fields. However, precau-
SC41344) tions mustbe taken to avoid applications of any
Y voltage higher than maximum rated voitages
VpD DCl Supply Voltage (SC41343, SC41344 -0.5t0+10 v to this high-impedance circuit. For proper
\ only) operation, Vi, and Vgt should be constrained ,
* Vin DC Input Voltage -05tVpp+05| V to the range Vgg < (Vin of Vout) < VDD-
" Vout | DC Output Voitage ~05t0Vpp+05 | Vv
lin DC Input Current, per Pin +10 mA
5 lout DC OQutput Current, per Pin +10 mA
¢t PD Power Dissipation, per Package 500 mwW
b Tetg | Storage Temperature ~6510 + 150 °C
TL Lead Temperature, 1 mm from Case for 260 °C
10 Seconds

* Maximum Ratings are those values beyond which damage tothe device may occur. Func-
tional operation should be restricted to the limits in the Electrical Characteristics tables or

Pin Descriptions section.

¢

3 1 ,
MOTOROLA MC145026eMC145027eMC145028SC41343.SC41344
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ELECTRICAL CHARACT ERISTICS — MC145026*, MC145027, and MC145028 (Voltage Referenced to Vgg)

Guaranteed Limit
-40°C 25°C 85°C
VoD
Symbol Characteristic \J Min Max Min Max Min Max | Unit
VoL |Low-Level Output Voltage (Vin=Vppor0)}| 5.0 — 0.05 —_ 0.05 - 0.05 v
i 10 — 0.05 — 0.05 — 0.05
J . 15 - 0.05 —_ 0.05 —_ 0.05
Vo |High-Level Output Voltage (Vin=0orVpp)| 50 495 — 4.95 — 495 — v
' 10 | 9.95 - 9.95 — 9.95 -
H 15 14.95 —_ 14.95 _— 14.95 —
viL Low-Leve! Input Voltage v
(Vout=450r05V) | 5.0 —_ 1.5 —_ 15 - 1.5
¥ (Vout=9.00r1.0V)| 10 — 3.0 — 3.0 - 3.0
! (Vout=1350r15V)| 15 - 4.0 — 40 —_ 4.0
ViH High~Level Input Voltage v
(Vout=050r45V) | 5.0 35 — 35 - 35 —_
¢ (Vout=1.00r9.0V) | 10 7.0 — 7.0 —_ 7.0 —
Vout=150r135V) | 15 11 — 11 — 11 —_—
IoH | High-Leve! Output Current mA
Vout=25V)| 5.0 | -25 o -2.1 — -17 -
; (Vout=46V)| 5.0 | -052 — -0.44 — -0.36 -
, Vout=95V)| 10 | -1.3 _ -1 — ~0.9 -
i MVout=135V)| 15 -3.6 — -3.0 — -24 —_
ot Low-Level Output Current mA
i (Vout=04V)| 5.0 0.52 — 0.44 - 0.36 —
Vout=05V) | 10 1.3 — 11 — 0.9 —
Mout=15V)| 15 3.6 - 3.0 — 24 —_
lin Input Current — TE . 5.0 — - 3.0 11 _ — pA
(MC145026, Pul-Up Device) 10 —_ - 16 60 —_ —_
' 15 —_ — 35 120 — —_
) lin Input Current 15 —_ +0.3 —_ +0.3 -— +1.0 pA
» Rg (MC145026), Din (MC145027, MC145028)
¢ lin Input Current pA
¢ A1 - A5, A6/D6 —- A/D9 (MC145026), 5.0 - — — +110 - —
i A1 - A5 (MC145027), 10 - —_ — + 500 — -
A1~ A9 (MC145028) 15 = — - + 1000 - —_
Cin Ingut Capacitance (Vin = 0) — — — — 75 — —_ pF
IpD Quiescent Current — MC145026 5.0 = - = 0.1 —_ - HA
. 10 — - — 0.2 s —
15 — C — 0.3 —_ —_
oD Quiescent Cumrent -— MC145027, MC145028 5.0 - — - 50 -_ - pA
' 10 —_ — - 100 —_ -—
15 —_ - —_ 150 -_ -
" Idd Dynamic Supply Current — MC145026 5.0 —_ —_ —_ 200 — -_ pA
(fc =20 kHz) 10 — — — 400 — —
H 15 - —_ — 600 —_ -
lad Dynamic Supply Cumrent — MC145027, MC145028 | 5.0 - - — 400 —_ — pA
M (fc =20 kHz) 10 —_ —_ - 800 — —
. 15 — - — 1200 - —_
* Also see next Electrical Characteristics table for 2.5 V specifications.
¢
¢
¥
MC145026eMC145027+MC145028¢SC41343¢SC41344 MOTOROLA
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ELECTRICAL CHARACTERISTICS — MC145026 (Voltage Referenced to Vgg)

. Guaranteed Limit
Vop -40°C 25°C 85°C
Symbol Characteristic v Min Max Min Max Min Max Unit
Vor | Low—Level Output Voltage (Vin=0VorVpp) | 25 — 0.05 — 0.05 — 0.05 v
Vor | High-Level Output Voltage (Vin=0VorVpp)| 25 | 245 - 245 —_ 2.45 _ v
viL Low-Level Input Voltage  (Vout=05Vor20V)| 25 - 0.3 —_ 0.3 - 0.3 v
VIH High-Level Input Voltage ~ (Vout=05Vor2.0V)| 25 22 — 22 -— 22 - v
loH High-Leve! Output Current Vout=125V) | 25 0.28 - 0.25 — 0.2 — mA
loL Low-Level Output Current (Vout=04V) | 25 0.22 - 0.2 — 0.16 - mA
!l.-,-, Input Current (TE — Pull-Up Device) 25 — — 0.09 1.8 —_ — A
lin v | Input Current (A1-AS5, AB/D6~A9/D9) 25 — —_— - +25 - _— pA
U's)») Quiescent Current 25 — — - 0.05 - — pA
lad Dynamic Supply Current (¢ = 20 kHz) 25 — —_ — 40 —_ — pA
EL?CTRICAL CHARACTERISTICS — SC41343 and SC41344 (Voltage Referenced to Vgg)
Guaranteed Limit
Vop ~40°C 25°C 85°C
Symbol Characteristic v Min Max Min Max Min Max Unit
VoL | Low-Level Output Voltage (Vin=0VorVpp) | 28 - 0.05 — 0.05 — 0.05 v
5.0 o 0.05 —_ 0.05 —_ 0.05
10 - 0.05 -y 0.05 —_ 0.05
VoH | High-Level Output Voltage (Vin=0VorVpp) | 28 2.75 —_ 2.75 -_— 275 — v
¢ 5.0 4.95 — 4.95 - 4.95 -
10 9.95 — 9.95 — 9.95 —
ViL Low-Level Input Voltage v
(Vout=23Vor05V)| 28 — 0.84 — 0.84 - 0.84
(Vout=45Voro5Vv) | 50 — 1.5 - 15 —_ 1.5
1 (Vout=9.0Vor1.0v){ 10 — 3.0 — 3.0 —_ 3.0
ViH High-Leve! Input Voltage \'
(Vout=05Vor23V)| 2.8 1.96 - 1.96 — 1.96 —
(Mout=05Vord5V)| 5.0 35 — 35 —_ 3.5 —_
¢ (Vout=1.0Vorg.0v)| 10 7.0 — 7.0 — 7.0 —
loH High-Level Output Current mA
k Vout=14V)| 28 | -0.73 — -07 - -~0.55 —_
Mout=45V)| 50 | -059 — ~05 —_ - 0.41 —_
. (Mout=9.0V)| 10 -13 — -1 — -0.9 —
foL |Low-Level Output Current mA
Mout=04V) | 28 0.35 — 0.3 - 0.24 -
Vout=05V) | 5.0 0.8 — 0.6 —_ 0.4 -
] Vout=10V) | 10 3.5 — 2.9 —_ 23 —
lin |mnput Current — Dy, 10 — [ t08 ]| — | 203 ]| — | 10| pA
lin Input Current 28 —_ —_ -_— +30 —_ —_ pA
A1 - A5 (SC41343) 5.0 — — —_ 1140 - -
A1 - A9 (SC41344) 10 - —_ - + 600 - -
Cin Input Capacitance (Vi = 0) - — — - 75 — —_ pF
IbD Quiescent Current 28 —_ —_ —_ 60 —_ —_ pA
5.0 -—_ —_ — 75 - —
10 - — - 150 —_ -
lad Dynamic Supply Current (fe = 20 kHz) 28 —_— - - 300 -— - pA
5.0 — — —_ 500 _— —
10 - — - 1000 - -
MOTOROLA MC145026+MC145027«MC145028+SC413430SC41344
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SWITCHING CHARACTERISTICS — MC145026*, MC145027, and MC145028 (C|_ = 50 pF, Tp = 25°C)

If Figure Guaranteed Limit
; Symbol Characteristic No. Vpp Min Max Unit
© tTLH, tTHL | Output Transition Time 48 5.0 — 200 ns
&
10 — 100
'E 15 — 80
t Djn Rise Time — Decoders 5 5.0 —_ 15 us
10 —_ 15
: 15 - 15
k t Dijn, Fall Time — Decoders 5 50 — 15 ps
i 10 — 5.0
b 15 — { 40
¢ fosc Encoder Clock Frequency 6 5.0 0.001 2.0 MHz
' 10 0.001 5.0
i 15 0.001 10
f Decoder Frequaency — Referenced to Encoder Clock 12 5.0 1.0 240 kHz
10 1.0 410
' 15 1.0 450
: tw TE Pulse Width — Encoders 7 5.0 65 — ns
10 30 -
15 20 -
* Also gee next Switching Characteristics table for 2.5 V specifications.
§
SWITCHING CHARACTERISTICS — MC145026 (CL =50 pF, TpA =25°C)
? Figure Guaranteed Limit
| Symbol Characteristic No. VoD Min Max Unit
F T H. tTHL | Output Transition Time 4,8 25 - 450, ns
E fosc Encoder Clock Frequency 6 25 1.0 250 kHz
4 tw TE Pulse Width 7 25 1.5 - us
§WITCH|NG CHARACTERISTICS — SC41343 and SC41344 (C|_= 50 pF, Tp =25°C)
: Figure Guaranteed Limit
x  Symbol Characteristic No. Vpp Min Max Unit
i TLH, tTHL | Output Transition Time 4,8 28 - 320 ns
5.0 —_ 200
10 —_ 100
E t Din Rise Time 5 28 — 15 ps
4 5.0 - 15
1 10 —_ 15
b tf Din, Fall Time 5 28 — 15 ps
' 50 — 15
10 — 5.0
f Decoder Frequency — Referenced to Encoder Clock 12 2.8 10 100 kHz
5.0 1.0 240
10 10 410
I
{
{
»
i
i
k
L
MC145026eMC145027eMC1450280SCA41343eSC41344 MOTOROLA
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OPERATING CHARACTERISTICS

MC145026

The encoder serially transmits trinary data as defined by
sthe state of the A1 — A5 and A6/D6 — A9/D9 input pins. These
‘pins may be in either of three states (low, high, or open)
allowing 19,683 possible codes, The transmit sequence is

initiated by a low level on the TE input pin. Upon power-up,
the MC145026 can continuously transmit as long as TE
remains low (also, the device can transmit two-word
sequences by puising TE low). However, no MC145026
application should be designed to rely upon the first data
word transmitted immediately after power-up because this
*word may be invalid. Between the two data words, no signal
is sent for three data periods (see Figure 10).
Each transmitted trinary digit is encoded into pulses (see
Figure 11). A logic 0 (low) Is encoded as two consecutive

short pulses, a logic 1 (high) as two consecutive long pulses,

;and an open (high impedance) as a long pulse followed by a

short pulse. The input state is determined by using a weak
“output” device to try to force each input high then low. If only
a high state results from the two tests, the input is assumed
to be hardwired to Vpp. If only a low state is obtained, the
input is assumed to be hardwired to Vgs. if both a high and a
low can be forced at an input, an open is assumed and is
encoded as such. The “high” and “low” levels are 70% and
30% of the supply voitage as shown in the Electrical Charac-
teristics table. The weak “output® device sinks/sources up to
110 pA at a 5 V supply level, 500 pA at 10 V, and 1 mA at
15V. __

The TE input has an internal pull-up device so that a sim-
ple switch may be used to force the input low. While TE is
high, the encoder is completsly disabled, the oscillator is in-
hibited, and the current drain is reduced to quiescent current.
When TE is brought low, the oscillator is started and the
transmit sequence begins. The inputs are then sequentially
selected, and determinations are made as to the input logic
states. This information is serially transmitted via the Doyt

pin.

MC145027

This decoder receives the serial data from the encoder
and outputs the data, if it is valid. The transmitted data, con-
sisting of two identical words, is examined bit by bit during
reception. The first five trinary digits are assumed to be the
address. If the received address matches the local address,
the next four (data) bits are internally stored, but are not
transferred to the output data latch. As the second encoded
word Is received, the address must again match. if a match
occurs, the new data bits are checked against the previously
stored data bits. If the two nibbles of data (four bits each)
match, the data is transferred to the output data latch by VT
and remains until new data replaces it. At the same time, the
VT output pin is brought high and remains high until an error
is received or until no input signal is received for four data
periods (see Figure 10).

Although the address information may be encoded in tri-
nary, the data information must be either a 1 or 0. A trinary
(open) data line is decoded as a logic 1.

MC145028

This decoder operates in the same manner as the
MC145027 except that nine address lines are used and no
data output is available. The VT output is used to indicate
that a valid address has been received. For transmission
security, two identical transmitted words must be con-
secutively received before a VT output signal is issued.

The MC145028 allows 19,683 addresses when trinary lev-
els are used. 512 addresses are possible when binary levels
are used.

PIN DESCRIPTIONS
MC145026 ENCODER

A1 - A5, A6/D6 ~ A9/D9

Address, Address/Data Inputs (Pins 1 -7, 9, and 10)
These address/data’inputs are encoded and the data is

sent serially from the encoder via the Doyt pin.

Rs, CtC, RTC
(Pins 11,12, and 13)

These pins are part of the oscillator section of the encoder
(see Figure 9).

If an external signal source is used instead of the internal
oscillator, it should be connected to the Rg input and the RTC
and CTC pins should be left open.

TE .
Transmit Enable (Pin 14)

This active—low transmit enable input initiates transmis-
sion when forced low. An internal pull-up device keeps this
input normally high. The pull-up current is specified in the
Electrical Characteristics table.

Dout
Data Out (Pin 15)

This is the output of the encoder that serially presents the
encoded data word.

Vss
Negative Power Supply (Pin 8)

The most-negative supply potential. This pin is usually
ground.

Vpbp
Positive Power Supply (Pin 16)

The most-positive power supply pin.
MC145027 AND MC145028 DECODERS

A1-A5,A1-A9

Address Inputs (Pins 1 - 5) — MC145027,

Address Inputs (Pins 1 -5, 15, 14, 13, 12) — MC145028
These are the local address inputs. The states of these

pins must match the appropriate encoder inputs for the VT

pin to go high. The local address may be encoded with tri-

nary or binary data.

D6 -D9
Data Outputs (Pins 15, 14, 13, 12) — MC145027 Only

These outputs present the binary information that is on
encoder inputs A6/D6 through A9/DS. Only binary data is

MC145026sMC145027oMC145028¢5C41343.SC41344
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acknowledged; a trinary open at the MC145026 encoder is
decoded as a high level (logic 1).

n
Data In (Pin 9)

This pin is the serial data input to the decoder. The input
voltage must be at CMOS logic levels. The signal source
driving this pin must be dc coupled.

R1,C1
Resistor 1, Capacitor 1 (Pins 6, 7)

As shown in Figures 2 and 3, these pins accept a resistor
and capacitor that are used to determine whether a narrow
puise or wide pulse has been received. The time constant
R4 x C1 should be set to 1.72 encoder clock periods:

Ry C1=3.95RTC CTC

R2/C2
Resistor 2/Capacitor 2 (Pin 10)

As shown in Figures 2 and Q this pin accepts a resistor
and capacitor that are used to detect both the end of a
received word and the end of a transmission. The time
constant Ro x Co should be 33.5 encoder clock periods (four
data periods per Figure 11): R2 C2 = 77 RT¢ CTC. This time

constant is used to determine whether the Djp pin has
remained low for four data periods (end of transmission). A
separate on—chip comparator looks at the voltage—equiva-
lent two data periods (0.4 Ro Co) to detect the dead time be-
tween received words within a transmission.

vT
Valid Transmission Output (Pin 11)

This valid transmission output goes high after the second
word of an encoding sequence when the foliowing conditions
are satisfied:

1. the received addresses of both words match the local de-
coder address, and
2. the received data bits of both words match.

VT remains high until either a mismatch is received or no

input signal is received for four data periods.

Vss
Negative Power Supply (Pin 8)

The most-negative supply potential. This pin is usually
ground.

VpD
Positive Power Supply (Pin 16)

The most—positive power supply pin.

MOTOROLA
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This oscillator operates at a frequency determined by the-
external RC network; i.e.,

1

fo ————— (H2) Thevalue for Rg should be chosento be 22 times Rtc. This range ensures
23Rt CrC thatcumrentthrough Rg is insignificant comparedto current through Ryc. The
for 1 kHz < f < 400 kHz upperlimitfor Rg must ensure that Rg x 5 pF (inputcapacitance) is small com-
pared to Ryg x C1g.

where: C1¢” = CTG + Clayout + 12 PF For frequencles outside the Indicated range, the formula Is less accurate.
Rg=2Rygo The minimum recommended oscillation frequency of this circuitis 1 kHz. Sus-
Rg220k ceptibility to externally induced noise signals may occur for frequencies below

Rrcz210k 1 kHz and/or when resistors utilized are greater than 1 MQ.

400 pF < CTG <15 uF

Figure 9. Encoder Osclillator Information
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= 2 WORD TRANSMISSION
T I\ o "IN AOIONATAYON T NGy CONTINUOUS TRANSMISSION
ENCODER ~ S 888 823388 =
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Dout
N s U Ul L T
be— HIGH —~t=— OPEN—=t=— LOW —~{ l | ‘
fe——————— 1STWORD > t 2NDWORD l
’I‘ ENCODING SEQUENCE ! |
|
]
DECODER | 11(RC2)
|
vT }—5
(PIN1Y) ' S_L
|
!
DATA OUTPUTS X
Figure 10. Timing Diagram
MC145026-MC145027+MC145028¢SC41343+SC41344 MOTOROLA
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HAS
THE TRANSMISSION
BEGUN?

DOES
THE ADDRESS
MATCH THE

ADDRESS
PINS?

1S
THIS AT LEAST
THE 2ND CONSECUTIVE
MATCH SINCE VT
DISABLE?

YES

ACTIVATE VT

DISABLE VT ON THE 1ST
ADDRESS MISMATCH
AND IGNORE THE REST
OF THIS WORD

HAVE
4-BIT TIMES
PASSED?

HAS A
NEW TRANSMISSION
" BEGUN?

DISABLE VT

Figure 14. MC145028 Flowchart
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MC145027 AND MC145028 TIMING
To verify the MC145027 or MC145028 timing, check-the

¥ waveforms on C1 (Pin 7) and R2/C2 (Pin 10) as compared to

the incoming data waveform on Djp (Pin 9).
The R-C decay seen on C1 discharges down to 1/3 Vpp

- 'before being reset to.Vpp. This point of reset (labelled “DOS”

in Figure 15) is the point in time where the decision is made
whether the data seen on Djp is a 1 or 0. DOS should not be
too close to the Dj,, data edges or intermittent operation may
S0CCUr.

The other timing to be checked on the MC145027 and
MC145028 is on R2/C2 (see Figure 16). The R-C decay is
‘continually reset to Vpp as data is being transmitted. Only
Jbetween words and after the end—of-transmission (EOT)
does R2/C2 decay significantly from Vpp. R2/C2 can be
‘used to identify the internal end—of~word (EOW) timing edge
‘which is generated when R2/C2 decays to 2/3 Vpp. The in-
temal EOT timing edge occurs when R2/C2 decays to 1/3
VDD. When the waveform is being observed, the R-C decay
.should go down between the 2/3 and 1/3 Vpp levels, but not
too close to either level before data transmission on Djn, re-
sumes.

Verification of the timing described above should ensure a

. :good match between the MC145026 transmitter and the
MC145027 and MC145028 receivers.

P T . e e,

o w e

s e o esPren e

. grmre——en

L Rl s T

C1

R2/C2

oV

VbD
2 w
1”3 -

ov — ! !
DOS DOS

Figure 15. R~-C Decay on Pin 7 (C1)

Vpp - ! )
m—

ov |

Figure 16. R—C Decay on Pin 10 (R2/C2)
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MC1450260MC145027.MC1450280SC41343+SC41344
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5
TRINARY
ADDRESSES

4-BIT

BINARY <
DATA

1

L1
0.1uF:-E

Vbp

16

C1¢" =C1G + Clayout + 12 pF
100 pF SCTC S15pF

f ———ee.
08¢ = 23 RrcCTC

R1C1 =3.95 RTcCrC

R2C2 =77 RTcC1C

RTc 2 10kQ; Rg =2 RTg
Ry 210kQ
C1 2400 pF
R2 2100 kQ
Cp 2700 pF

R2

D 9
6
R1
z
c
I
10

C2

MC145027

$C41343

8

4

$— RepeATOR ABOVE |

- REPEATOF ABOVE |

Example R/C Values (All Resistors and Capacitors are i 5%)

(Ct¢’ =CtC +20 PF)

fosc (kH2) | Rrc Crc’ Rg Rq C1 Rz Ca
362 10k 120 pF 20k 10k | 470pF | 100k | 910pF
181 10k 240 pF 20k 10k | 910pF | 100k | 1800pF
88.7 10k 490 pF 20k 10k | 2000pF | 100k | 3900 pF
426 10k | 1020pF | 20k 10k | 3000pF | 100k | 7500pF
215 10k | 2020pF | 20k 10k | 8200pF | 100k | 0.015pF
8.53 10k | 5100pF | 20k 10k | 0.02pF | 200k | 0.02pF
1.71 50k | 5100pF | 100k | 50k | 0.02pF | 200k | 01pF

Figure 17. Typical Application

5
TRINARY
ADDRESSES
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