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ABSTRACT 3

THIS THESIS 1S THE USED AC-LINE SUMMISSION THAT WAS ESTABLISHED
IN THE BULLDING. BY THE MEDLA ; AC-LINE = 1S TRANSMITTED THE CONTROL
SIGNAL FROM COMPUTER TO THE TARGET DEVICE.

THIS PROJECT CONSISTS OF THE SOFTWARE PART AND THE HARDWARE
PART. FOR CONTHOL COMMAND THAT INVOLED THE OPKRATION AND ASSIGN THE
TARGET DEVICE 1S THE SOFTWARE PART, AND FOR HARDWARE PARY INCLUDES
MANY SUBPARTS :ENCODE, FM MODULATION, DECODE, KM DEMODULATOR, DEVICE
CONTROL:WHICH ARE CO-OPERATING TO RESPONSE THE COMMAND FROM SOFIWARE
PART.
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#include <conio.h>

#include <mem.h>

#include <bios.h>

#include <dos.h>

#include <time.h>

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#include <alloc.h>

#include <ctype.h>

#include “popup.h”

#include “mouse.h”

#define screen (*screen_ptr)
typedef texel screen_array[25][80];
screen_array far *screen_ptr = (screen_array far *)Oxb8000000L,

#define SHADOW 0x07

#define MAXLEN 40 /* maximum of text of record in link~list */
#define LVLDIGIT 2 \

#define MAX(a,b) ((a) > (b) ? (a) : (b))

#define MIN(g,b) ((a) < (b) ? (a) : (b))

#define INTR OX1C  /* The clock tick interrupt */

#define ALT_PRESS -777

/#******t##**t* USE IN LINK HARDWARE Tlex MODE #*****#****#t*#*#/
#define DELAY_TIME 300 /* milisecond */

#define O_P_PORT8 Ox0378 /* output port 8 bit (level and mode) */
#define O_P_PORT4 O0x037A /* output port 4 bit (device) */
#define 1_PORT379 0x0379 /* input port 3bd */

#define I_PORT378 0x0378 /* input port 3bc */

#define RECEIV_OK 888 /* 0.K. when RECIEPTION is already */
#define BAD_TRANS 777 /* BAD if not-already */ '
#define show_cur() cursor(1)

f#define hide_cur() cursor(0)

enum typemode { Rx, Tx };
char *tmode[] = { “Reception”, “Transmition” };
/****‘*****“‘*‘t*'**’*".*#*t****‘***************‘.*t********‘*****/
/*********"*"*t Save old interrupt handler t‘********“*/
void interrupt (*oldhandler)();



int counter=0;
char hour_char[3];
char min_char[3];

/tuunntt:tmu:ttmna-unnxu:***:umu:xnttt#t**#tt**a#athtt:nw/
/t##***#*t#*ii#***t* DEF]NE FOR LINK LIST OF RECORD 4#**:*:*:::**;**:"/
struct device { )

int number,

char *name,

char *comment;

int level,

struct device *pre_p,

struct device *next_p;

RN

n

5

int record_no = O,

int curr_page = O;

enum act_posn { top=0, bottom };
enum act_posn active_flag = top,
int top_have = O,

int bottom_have = O; /***** check for record have *****/

struct device *head,

struct device *current;

struct device *last,

#define MAXNAME 15

##define COMMENT 20

#define FAULTLYL O

#define GET_VALUE -7 /*** USE in function get_put_int to get_value **/
/tt**tt‘!t!ttttt!t#t USE IN TRANS_REC!EV 230 o o ok R ok o A e o o K 3k 3k ok ok o ok kR ok
char nm[MAXNAME],

char cmmnt{COMMENT];

struct device compare_device, *******raxrrrxrrsxsy

struct order { /**** choice of menu selected **********/
int first,
int second,

I

struct order result;

windesc *state2_w;
/!##'##t***#**"'****#*#**l‘*****t#****##*#*1*********‘**##**‘#l!**‘#l*/
char *title = “ KRIT “;

wincolors slctcolor = {1, 0x30, 0x30, 0x30, 0x03 };

Y A The 3rd of popcolor is border when It's ACTIVE =~ ***»*xxs/
wincolors popcolor = {2, 0x17, Ox1f, Ox17, Ox4f };

wincolors state2_color = {0, 0x00, 0x71, 0x00, 0x17 };

int choice_attr=0x03, hot=0x04, old=0x30; /* ALL ATTRIBUTE */



int schoice_flag=0,
int trigmenu_flag=0;
int num_my_menu;
int start;
/t##*#t#** USE lN FUNCI"ON REPORT OF DEVICE 03 3 ¢ 2 3 3 o ok o o e e ok ok /
enum report_flag { GETVALUE , SHOWVALUE, VERIFY };
typedef enum report_flag report_type;

struct time t;
windesc *active_top,
windesc *active_bottom;
char *my_menul[] = {
"Devices” , -
“Orange” ,
“Grape”
“"Mango” |
I
char letter[] = { ‘d’,’o’,’q’,’A" };
char *test1[] = {
“System Information”

“Yerify Device” )
“Add Device” y
“Delete Device” g
w_w ,
“Set Time” ,
"Witun watunou” f

|
char lettest1[] = { 'I','V',’A,'D’,’=",’S",)U" }; /* Care */
char *test2[] = {

“Microsoft” , “Borland” ,
"= y "Turbo Vision” ,
" , IBMPC” |
“Quick Basic” , "Haili” ,
I’Max€“ ” , nw

1
char 'ettestZ[] - { ’M’,’b”’-’,’t’,""”’p’,’q”’h’,,A’ };
char *test3[] = {

“Violet” , "Blue” ,
“Orange” , “Sunset Yellow” |,
4 ” ” ”

- , Green ,

"Pink” , "Black” ,



I
char Ieﬁest3[] = { IVI’IbI,IRI’IyI,I_I’IGI,IpI,IKI };
char *test4[] = {

“Black Lebel” -, “Chivas Regal” |,

"SangTip” | ,
"SingHa" , "Red Lebel” ,

"= , "Passport” ,

"Regensy” , Coca-Cola” , -
"Blue-Fanta” ,

X
char lettest4(] = { 'b’,’c,’s’,"~",’v',’d","-*,’p’,’r’, V', 't };
B /****#***********#* USE IN DISPLAY MENU_GE‘I‘ ***#****;‘#***##t**/
void yee(void);
float menu_disp(void);
int display(char *menu[]);
void first_h_menu(char *menul], char letter(], int k);
int sub_first_h(int choice, char *menu(]);
void trigmenu(char *menu[], char letter(], int trig_hot_flag);
void schoice(char *menu(], char letter(], int choice, int flag);
int get_sict(char *select(], char let_ter[],int offset),
void disp_entry(windesc *w, char *entry(], int entryno, int hilite, int x, int y, unsigned char
ch),
void alt_service(int key);

/******#t*********t*‘****ll#***##**t****‘*******t*#*t****##**tt#*t**/

/***t#**##****t****# USE lN ATRIBUTE #*t*******t*****t*#**‘*#******/

windesc *showselect(char *select[], char let_ter[], int offset),

void change_attr(windesc *w, int entryno, int hilite, int x, int Yy, unsigned char ch),

void showhot(windesc *w,int x,int y, unsigned char ch);

void show_status1 (int line, unsigned char attr);

void hideselect(windesc *w);

void background(unsigned char attr);

void sict_active(windesc *w, int flag);

void make_shadow(windesc *w);
SR AR A SRR SRR R AR KRR RR AR SRR AR K
/*#**‘*****#‘###'** USE IN TOOL OF DEV]CE *#******#t****##**t#/

void init_list(void),

struct device *add_device(void);

void sub_delete(int rec_num);

struct device *show_record_list(void);

void device_report(char *p, struct device *dev, int *gname, int *gcom, report_type kind);

void write(windesc *w, struct device *p, int hilite);

void func_switcher(void),



int sub_alt(int alt_key),
/*##ﬁ#‘**#it!*t*'#**t**"?*****t****#***************#**#**t*t/
/#*#t#***t*#*l‘* USE IN SHOW STATUSIN PAGE tt#*!#*#*t**#*t*/

int chinstr(char *p, char c);

int maxoflen(char *menu(]);

int get_put_str(int i, int limit, char *string);

int get_put_int(int value, int limit_digit);

void prt_cur_page(void);

int inpage(int rec_no, int pagenum);

void show_page(int pagenum);

void pup_or_pdn(void);

vold status2(void), .

int maxpage(void);

int top_bot_active(void);

void free_record(struct device *dv);
/t*tll**tt*t#*!'l*tt!t!*tt**tt*t#**#**#*#*t*t****l*#*l#**##*t#*/
/t*‘#*t#ttt** EREEE R USE IN SHOW TIME #***#***tt*tt*tt**t#*tt**t/

int count(char *menu(]);

int done1 (void);

int done2(void);

void interrupt handler(void);

void show_time(void);

void setting_time(void),

/*t‘t#**#!#t#t**#**t*‘##t***#**#!*****t**!#t###t#*###t*#****#**#*/
[EREREERRAR AR KRR USE IN TRANS"RECE'V MODE t#tt#*t*;*#t**#t**[

void setmode(enum typemode mode, unsigned char *data),

unsigned char |_encode(int level);

unsigned char d_encode(int device);

int decode_5( unsigned char data, enum typemode *mode);

unsigned char transmit(struct device *instru);

void cursor(int flag),

void bin_disp(unsigned char byte);

void set_m_receiv(unsigned char *data_8),

int réceive(unsigned char *data, enum typemode *mode),

void connect(struct device *instru);

/#*“***t#*t*#*‘******‘#***##*lﬁ**##********#*t#*********#***t*###*‘/

Y i b D L T T Ty T T PR

MAIN FUNCTION IS START HERE

*t#**#t****t**‘*-‘**l*##t#t‘*‘#*!**#********#***t******t**#t****#t****/

main()
{

init_win();

”



init_listQ;
menu_dispQ);
getchQ,

}

float menu_disp(void) -

{ :
int §, j, k, maxpg;
float c;

" struct device *dv;

textattr(0x17); cirscrQ;

for (i=0; i<79; i++) cprintf(“Thisisthetestofscreen images”);
gotoxy(1,2); getch(); cprintf(” %f “y(c=clock()/CLK_TCK)); gotoxy(1,1);
textattr(0x47); cprintf(titie); -

show_status1(2, 0x51);
show_status1(3, 0x71);
show_status1(23,0x71);
show_status1(24,0x31);
show_status1(25,0x51);
background(0x67);textattr(0x70);
gotoxy(5, 17); cprintf(” PAGE );
gotoxy(5, 18); cprintf(” NO.<=> 0 “);
a-"+@ ~ -~ -~ e TR - 0 -t s & U7 7T wWu
cprintf(” Time => m. “);
state2_w = draw_win(5, 22, 60, 1,””, popup, &state2_color);
status2();
active_top = draw_win(20, 5, 60, 9, ” Active_TOP “popup,&popcolor);
active_bottom = draw_win(20,14,60, 9, ” Active_BOTTOM ”popup,&popcolor);
slct_active(active_top, 1);
show_time(Q);
start = strlen(title);
result.first = ~1; result.second = -1;
/#*t#*tt*‘t*#**t****ll####**¥***t**‘******#**‘#**#‘#*‘/
/* save the old interrupt vector */
oldhandler = getvect(INTR);
/* Install the new interrupt handler */
setvect(INTR, handler),
AR AR AR R R RS AR AR BRSSO AR ]
sict_win(base_win); gotoxy(strien(title)+1,1 ),
num_my_menu = display(my_menu),
yee(),
do {



switch (k) {
case F10KEY:
trigmenu(my_menu, letter, 1);
schoice(my_menuy, letter, 0, 1);
first-h_menu( my_menu, letter, 0);
break; :
case ALT_PRESS.
trigmenu(my_meny, letter, 1); k=0;
while ( (bioskey(2)&0x08) )
if ( {(sub_alt( (k=bioskey(1)) )) && k!=0 ) {
k=bioskey(0);
sound(200); delay(100); nosound();
} else if (k!=0) { =
k=bioskey(0);
break;
}
if (k!=0) {
alt_service(k);
} else {
trigmenu(my_menu, letter, 1);
schoice(my_menu, letter, 0, 1);
first_h_menu( my_menu, letter, 0);
}
break,
case PGDNKEY.
if ( ++curr_page > (maxpg=maxpage())-1 )
curr_page = maxpg-1,
else
show_page(curr_page);
break,
case PGUPKEY:
if ( ——curr_page < 0)
curr_page = 0O,
else
show_page(curr_page);
break;
case SHFT_F3.
show_page(0),
break;,
case TABKEY:
if ( active_flag == top ) {
if ( bottom_have == 1 ) {
slct_active(active_top, 0);



}

slct_active(active_bottom, 1);
active_flag = bottom;

}

} else {

if ( top_have == 1 ) {
sict_active(active_bottom, 0);
sict_active(active_top, 1);
active_flag = top,

} -
break;
default: ;
}
} while (k!=ESCKEY);
###*****t#*#t#*t*#*#**##*#t*t****##!***t******#**
/ /
/* reset the old interrupt handler */
setvect(INTR, oldhandler);

/*###**t#**#****‘#******tt#******t*#**t******##**#**#*/

return (c),

void first_h_menu(char *menu(], char letter(], int k)

{

int i, offset, choice=0, key=0;
windesc *w;,
char **slct_main, *slct_sub;
char ch,
Jrrxrrrxxxrax install compare_buffer in TRANS-RECEIV mode ******
compare_device~>name = nm,
compare_device->comment = cmmnt;
***##t*t***t#t****t*#*#********t**t*******t***********#*t**#***/
for (i=0,0ffset=0; i<choice;] i++) offset += strien(menuli])+2;
i = num_my_menu;
do {
do {
if (k==0 && (key==ESCKEY || key==0)) k = done2(),
else if ( key==RIGHTKEY |l key==LEFTKEY ) {
if (key==RIGHTKEY) k=RIGHTKEY;
else if (key==LEFTKEY) k=LEFTKEY;
} else if ( k==RIGHTKEY || k==LEFTKEY ) k=0;
else if ( sub_alt(k) && key==0) k = done2(),

ch = (chan)lo(k);
if ( (ch>="a" && ch<='z") || (ch>="A" && ch<='Z") ) {



for (i=0; i<num_my_menu && Ietter[t]'-toupper(ch) &&
letter[il!=tolower(ch); i++);
if (i==num_my_menu)
{ putch("\a"); k=0; break; }  /* not found */
else /* found */
{ schoice(menu,jetter,choice,0);
choice = I; schoice_flag = choice+1; }

} else if (k!=RIGHTKEY && k!=LEFTKEY && k!=ESCKEY && k!=ENTER
&& k!=0) {
putch(\a"); k=0; break;
1} .

schoice(menu,letter,choice,0);

switch (k) {
case LEFTKEY:
choice = (choice-1<0) ? num_my_menu~-1 ~—choice,

schoice_flag = choice+1;
if (key == LEFTKEY) {
trigmenu(menu,letter,0);
schoice(menu,letter,choice, 1),
key = sub_first_h( choice, menu );
trigmenu(menuletter,1);
if (key==ESCKEY) k=0;
}
break;
case RIGHTKEY:
choice = (choice+1>=num_my_menu) ? O ; ++choice,
schoice_flag = choice+1;
if (key == RIGHTKEY) {
trigmenu(menu,letter,0);
schoice(menu,letter,choice, 1),
key = sub_first_h( choice, menu );
trigmenu(menuletter, 1),
if (key==ESCKEY) k=0;
}
break;
case ESCKEY.
trigmenu(menu,letter,0);
break;
case ENTER:
trigmenu(menu,letter,0);
schoice(menu,letter,choice,1);
key = sub_first_h( choice, menu );



trigmenu(menu,letter,1);
if (key==ESCKEY) k=0;
break;
default:
if (iknum_my_menu) {
trigmenu(menu,letter,0);
schoice(menu,letter,choice,1);
key = sub_first_h(choice, menu);
trigmenu(menu,letter,1);
- i = num_my_menu,
if (key==ESCKEY) k=0;
} else k=0,
break;
} /* end of switch loop */ .
schoice(menu,letter,choice,1);
} while ( k!= ESCKEY && key!=ENTER );
} while ( k!=ESCKEY && key!=ENTER);
schoice(menu, letter, choice, 0);
trigmenu(menu,letter,0),
if (key==ENTER) {
result.first = choice;
func_switcher();
slct_win(base_win); textattr(0x24);
cprintf("\r RETURN ORDER %d %d”,result.first,result.second);
}
} )
int sub_first_h(int choice, char *menu(])
{
int j, offset, key,
char **sict_main, *slct_sub, -
switch (choice) {
case O.
sict_main = test1;
sict_sub = lettest1,
break,
case 1.
sict_main = test2;
sict_sub = lettest2;
break;
case 2.
sict_main = test3;
sict_sub = lettest3;
break;



case 3.
sict_main = test4,
sict_sub = lettest4,
break;
default: ; -
} =
for (j=0,0ffset=0; j<choice] j++) offset += strlen(menu[j])+2;
key = get_sict(sict_main, slct_sub, offset+2);
*  return (key);
}
int display(char *menu[])
{
" int i, num,
textattr(old), .
for (num=0; *menu[num] != "\O’; num++)
cprintf(” %s”, menu[num]);
for (i=wherex()-1; i<80; i++) {
screen[O][il.ch = * /;
screen[O][i].attr = old;
}
gotoxy(1,2),
return (num);
}
int count(char *menu(])
{
int num;
for (num=0; *menu[num] != "\O’; num++);
return num;
}
void. trigmenu(char *menu(], char letter[], int trig_hot_flag)
{
int i, j, offset, charoff, len2;
char *whereup=NULL, *wherelo=NULL, *p;
windesc *w,
] = start;
i = 0;
while ( (whereup=strchr(menuli],toupper(letter[i]))) != NULL ||
(wherelo=strchr(menuli],tolower(letter[i]))) != NULL ) {
if (whereup == NULL)
offset = (int)(wherelo-menul[i]);
else if (wherelo == NULL)
offset = (int)(whereup-menuli]);
else if (whereup > wherelo)  /* both is true */



offset = (int)(wherelo-menuli]);
else

offset = (int)(whereup—menuli]);
J = J+offset+2; )
if (schoice_flag==i+1) .

screen[O][j].attr = (trig_hot_flag) ? (choice_attr&OxfO)lhot : choice_attr

else
screen[O] [jl.attr = (trig_hot_flag) ? (old&Oxf0)lhot : old;

J += strlen(menul[i]);
-+

} /* end of while loop */

trigmenu_flag = trig_hot_flag;

if (i I= num_my_menu ) { gotoxy(35,12); printf(“Have ERROR"); exit(1); }
}
void schoice(char *menu(], char letter[], int choice, int flag)
{

/*#*t#******t******#***#**ft#**#*******k***#‘**#*#****ﬁ#*##*t**

iy if flag is "1’ then It's show a choice 35:iit::
sl else (OY) then hide that choice [iiiiiiiiiinee:
R RS A SRR E A AR SRS SRS R AR RS R R AR
int i, , len2, offset, charoff,
for (i=0,0ffset=0; i<choice; i++)
offset += strien(menu[i])+2;
len2 = strlen(menu[choice])+2;
J = start+offset,
while (len2--)
screen[O][++jl.attr = (flag) ? choice_attr : old;
if (trigmenu_flag) {
charoff = chinstr(menu[choice], letter[choice]);
J = start+offset+charoff+1,
screen[O][jl.attr = (flag) ? (choice_attr&0xf0)lhot : (old&O0xf0)lhot,;
}
schoice_flag = (flag) ? choice+1 . O ;
}
int chinstr(char *p, char c)
{

/* find char-position in string and return position of character in string
IF FIND_NOT_FOUND It’s return =1  IF It's "=’ character It's return (0)
**#****/
int i=0, slen, charoff = 1;
char ch1, ch2,
slen = strien(p);



do {
ch1 = (char)téupper(c);
ch2 = (char)tolower(c);
if (*pl=ch1 && *p!=ch2) { charoff++; p++; }
=} while ( *p!=ch1 && *p!=ch2 && islen );
if (i==slen)
return (-1);
else if (*p == '~")
return (0);
else return (charoff); -
}
int get_sict(char *select[], char let_ter(], int offset)
{ e
int i, num, key, charoff, entryno=1;
char ch;
windesc *w;

w = showselect(select, let_ter, offset);
num = | = count(select);
do { /* loop until ECSKEY is pressed */
do { /* make selection */
charoff = chinstr(select[entryno~1 ], let_ter[entryno~1]);
if (charoff > Q) {
change_attr(w, entryno, 1, charoff+1, entryno, let_ter[entryno-1]);
key = done2();
ch = (char)lo(key);
if ¢ (ch>="a" && ch<="2") || (ch>='A" && ch<=‘Z") ) {
for (i=0; i<num && let_ter[i]!=toupper(ch) && let_ter[i]!=tolower(ch);
i++); :
if (i==num) { putch("\a’); break; }
}
change_attr(w, entryno, 0, charoff+1, entryno, let_ter[entryno-1]);
}
switch (key) {
case UPKEY:.
if (=~entryno < 1) entryno = num,
break;
case DOYYNKEY.
if (++entryno > num) entryno = 1;
break;
case RIGHTKEY:
hideselect(w);
return (RIGHTKEY);



case LEFTKEY.
hideselect(w);
return (LEFTKEY),
case ESCKEY.
case ENTER:
break;
default:
if (iknum) { entryno = i+1; i = num; key = ENTER,; }
eise { putch(\a"); entryno = 1; }
break .
}' -
} while ((key != CRKEY) && (key != ESCKEY)),
if (key == CRKEY) { .
hideselect(w);
result.second = entryno-1;
return (ENTER);

}
} while (key != ESCKEY);
hideselect(w),
return (ESCKEY);
}
int maxoflen(char *menu(])
{
int i, num, len;
num = count(menu);
for (i=0,len=0; i<num; i++)
len = MAX(len, strlen(menuli]));
return (len),
}
windesc *showselect(char *select[], char let_ter([], int offset)
{
int |, J, num, y=2, entryno=1,;
int charoff,ip, temp1, temp2, wd, ht;
windesc *w,
J = start + offset - 1;
num = count(select);
ht = num+2;
wd = maxoflen(select)+5;
w = draw_win(j; y, wd, ht, ““, popup, &slictcolor);
for (i=0; i<num; i++) {
if ( (charoff=chinstr(select[i},let_ter[i])) 1= -1) {
if (*select[i] == "-") {
screen[y+i][j-1].ch = Oxc3; /* 195 */

i



screen[y+i][j+wd-2].ch = Oxb4; /* 196 */
prifstr(1, y+i-1, "\0xb4”,w->wc.text_color,0~wd);
entryno++; '
} else {
disp_entry(w, select, entryno, O, charoff+1, i+1, let_ter[iD,
entryno++,
}
} else
printf("ERROR in module _showselect”);
} /* end of for Joop */
make_shadow(w),
return(w);
}-
void make_shadow(windesc *w)
{
int temp1, temp2, ip, i, j;
w=>shadow = (char *)malloc( (w=>ht*2) + (w->wd-1) );
if (w->shadow == NULL)
printf(“ERROR in module _make_shadow”);
ip = 0; temp1 = w->xIr+2; temp2 = w=>yul+w->ht;
for (i=w->xIr; i<temp1; i++)
for (j=w->yul; j<temp2; j++) {
w->shadowl[ip] = screenl[j][i].attr;
screen[j] [il.attr = SHADOW;
ip++,
}
J = w=>yir; temp2 = w->xul+w->wd-1;
for (i=w->xul] i<temp2; i++) {
w->shadowlip] = screen[j][i].attr;
screen[j] [il.attr = SHADOW;
ipt++,
}
}
void hideselect(windesc *w)
{
int i, j, ip, tempT, temp2;
ip = 05 temp1 = w=>xIr+2; temp2 = w=>yul+w->ht;
for (i=w->xir; i<temp1; i++)
for (j=w->yul; j<temp2; j++) {
screenl(j][il.attr = w->shadowl[ip];
ip++,
}

J = w=>yiIr; temp2 = w->xul+w- >wd-1;



for (i=w=->xul; i<temp2; i++) {
screen[j][il.attr = w->shadow(ip];
ip++;
}
free(w->shadow); -
rmv_win(w); =
}
void showhot(windesc *w,int x,int y, unsigned char ch)
( -
int |, j;
unsigned char old_at;
I= w=>yul+y=1;
J = w=>xul+x-1,
if ( screen[i](jl.ch != (char)toupper(ch) && -
screen|i][jl.ch != (char)tolower(ch) ) {
printf(“Have ERROR in module _showhot”);
return,
}
old_at = screenli][j].attr;
screen[i][jl.attr = (old_at&0xf0)lhot;
}
void change_attr(windesc *w, int entryno, int hilite, int x, int Y, unsigned char ch)

{

Int i, xi, yi, bar_color;

if Chilite) bar_color = sictcolor.hilite_color,
else bar_color = slictcolor.text_color,

yi = w=>yul+entryno-1,;

xi = w=>xul;

for (i=0; ikw->wd-2; i++)
screen|yi][xi+i].attr = bar_color;

showhot(w, x, y, ch);
}
void disp_entry(windesc *w, char *entry[], int entryno, int hilite, int X, int y, unsigned char
ch)
{
int i, xi, yi, bar_color,
if (hilite) bar_color = w->wc.hilite_color;
else bar_color = w->wc.text_color; /* sictcolor. */
prifstr(1, entryno, “ %-*.*s”, bar_color, 80,
w=>wd-2,w->wd-2,entry[entryno-1]);
if (x!=0 && y!=0) showhot(w, x, y, ch);
}



void interrupt handler(void)
{
/* increase the global counter */
counter++;
/* call the old routine */ -
oldhandler(); <
}
int done1 (void)
{
int key,
while ( !(bioskey(2)&0x08) && bioskey(1)==0 );
if ( bioskey(2)&0x08 ) key = ALT_PRESS; -
else key = bioskey(0);
if ( counter’2 TO00 == 0 )
show_time();
return (key),
}
int done2(void)
{
int key,
while ( bioskey(1)==0 );
key = bioskey(0);
if ( counter21000 == 0 )
show_timeQ);
return (key),
}
void show_time(void)
{
int i
gettime(&t),
itoa(t.ti_hour, hour_char, 10);
itoa(t.ti_min , min_char , 10);
if ( hour_char[1] == "\x0" ) {
hour_char[2] = "\x0’;
hour_char[1] = hour_char[0];
hour_char[0] = ‘0’;
}
if ( min_char[1] == "\x0’ ) {
min_char[2] = "\x0’;
min_char[1] = min_char[O];
min_char[0] = "0’
}



screen[1][67].ch = hour_char[0];
screen[1][68].ch = hour_char[1];
screen[1][69].ch = "’}
screen[1][70].ch = min_char[0];
screen[1]{71].ch = min_char[1];
if (Lti_hour>=0 && t.ti_hour<12) {
screen[1}[73].ch = “a’;
} else {
screen[1][73].ch = p’;
}
}
void setting_time(void) -
( -
windesc *dialog, *old;
char hour, min,
old = curr_win, .
dialog = draw_win(CTRWIN,CTRWIN,40,5,” SET_TIME “,popup, &slctcolor);
make_shadow(dialog);
cprintf(” Input number of time \r\n hour => L.17;
cprintf("\r\n min => [..]");
gotoxy(12,2); hour = get_put_int(GET_VALUE, 3);
gotoxy(12,3); min = get_put_int(GET_VALUE, 3);
if (hour<O |} hour>23 || min<O Il min>58) {
cirscr();
cprintf(“\r\n ERROR in SETTING TIME");
done2();
hideselect(dialog);
sict_win(old);
return,
}
tti_hour = hour; t.ti_min = ++min;
tti_hund = O t.ti_sec = O;
settime(&t);
show_time();
hideselect(dialog),
sict_win(old),
}
void show_status1(int line, unsigned char attr)
{
nt i;
for (I=0; I<80; i++) {
screen(line=1][il.ch = "}
screen{line~1][il.attr = attr;



}

void background(unsigned char attr)

{

}

int i, j;
for (i=0; i<80; i++)
for (j=3; j<22; j++) {
screen(j][i].ch = "\xbO’; /* ALT-176 or \xbOH */
screen[j][i].attr = atir;

void slct_active(windesc *w, int flag)

{

}

int i, color;
/*#*****#** lF flag = ‘I then sld_adive 0 30 2 o ok e o o o o o ok ok ok e ok K R
*exrrrars L) SF ig unslct_active t#x#*t**#*#t#*t*#t*t*#*t*t/
color = (flag) ? w~>wc.text_color : w->wc.title_color;}
screen[w=>yul=1][w->xul-1].attr = color,
screen[w=>yul-1][w=->xIr-1].attr = color;
screen[w=>yir=1][w->xul-1].attr = color;
screen[w=>ylr=1][{w->xir-1].atir = color;
for (i=0, ikw->wd-2; i++) {
screen[w=>yul-1][w=->xul+i].attr = color;
screen[w=>ylr=1][w->xul+i].attr = color;
}
for (i=0, ikw->ht-2; i++) {
screen[w=>yul+i] [w->xul-1 Lattr = color;
screen[w=>yul+i]{w->xIr-1].attr = color;
}

skct_win(w);

void init_list(void)”

{

}

‘last = current = head,

struct device *add_device(void)

{

struct device *temp,

int i, gname, gcom,

temp = (struct device *)malloc(sizeof(struct device));
temp=->number = record_no;

temp~>name = (char *)malloc(MAXNAME);
temp->comment = (char *)malloc(COMMENT);



}

temp->pre_p = temp->next_p = NULL;
if (temp == NULL) { cprintf("CAN'T allocate memory”); return(NULL); }
device_report(“ ADD_DEVICE “, temp, &gname, &gcom, GETVALUE),
if ( gname==-1 || gname==-2 ) { '
free_record(temp);
return (NULL);
}
if ( gcom == -1 ) {
free_record(temp),
return (NULL); -
} .
if (temp->level == -1) { .
- free_record(temp);
return (NULL),
} else {
if (record_no==0)
head = current = last = temp;
else {
last~>next_p = temp;
temp->pre_p = last;
last = temp;
}
record_no++,
connect(last);
}
show_page(curr_page),
status2();
return (temp),;

}

void free_record(struct device *dv)

{

}

free(dv->name),
free(dv—->comment),
free(dv),

void sub_delete(int rec_num)

{

windesc *dialog, *old_w;

struct device *mark, *start_p;

intc, i

if (rec_num > record_no |l rec_num < 0) {
cprintf(“\r\nERROR in module DELETE_DEVICE."); return;



}

old_w = curr_win; .
dialog = draw_win(CTRWIN,CTRWIN,40,5,””,popup,&sictcolor);
make_shadow(dialog),

hide_cur();

gotoxy(4,2); cprintf(“ Do you sure to delete ? (Y/N) ");
while ( (c=getchO)!="y" && c!="Y’ && c!='n" && c!='N’ && c!="\1b’ );
if (c=="y' |l c=="Y") {

}

gotoxy(4,2); cprintf(” Please waiting ... )
i = 0; mark = head;
_if (rec_num > 0) {
while (i<rec_num) {
mark = mark->next_p;
i++; :
y
start_p = mark->next_p;
mark->pre_p=>next_p = mark->next_p;
if (mark->next_p != NULL) mark->next_p->pre_p = mark->pre_p;
else last = mark~>pre_p,
} else if (rec_num == 0) {
if (head->next_p != NULL) {
head = head->next_p,
head->pre_p = NULL,
start_p = head,
} else head = NULL; /*** Have only one record to delete ***/
}
free_record(mark);
start_p->number = i;
record_no--,
if ( record_no==curr_page*2 )
if (--curr_page < 0) curr_page=0;
while (i < record_no ) {
start_p->number = i,
start_p = start_p->next_p;
i++;
}
show_page(curr_page);

show_cur();
hideselect(dialog);
status2(),
slct_win(old_w),

ki)



struct device *show_record_list(void) )
{
windesc *dialog, *old_w;
struct text_info r,
int i, x, y, key,
int num_show=5; /* how much to display number of record */
int shift=5;  /* shift_right to make new window */
old_w = curr_win,
dialog = draw_win(CTRWIN,CTRWIN, MAXNAME+30,num_show+3, ” DEVICE_LIST “
popup, &sictcolor);
make_shadow(dialog);
hide_cur();
if (head != NULL) {
cprintf(" NUMBER LEVEL NAME “);
gettextinfo(&r);
window(r.winleft +shift , r.wintop+1, r.winright, r.winbottom),
current = head,
for (i=1; i<num_show && current!=NULL; i++) {
write(dialog, current, 0);

current = current- >next_p,
putch("\n");
}
if (current!=NULL) write(dialog, current, 0);
x=1; y=1; gotoxy(x,y);
current = head,
do {
write(dialog, current, 1),
key = done2();
write(dialog, current, 0),;
switch (key) {
case UPKEY.
==Y
if (current!=head) {
current = current->pre_p,
if (y<1) insline();
}
if (y<1) y=1,;
break;
case DOWNKEY.
if (++y>num_show) {
y=num_show,
}
if (current->next_p != NULL) {



current = current->next_p,
if (current~>number >= num_show) {
if (current—>number<record_no) {
cprintf?ﬁi');
¥ else {
y=num_show,

}
} else if (record_no<num_show)
y=record_no,
break;
default: ;
}
gotoxy(x,y);
} while (key!=ESCKEY && key!=ENTER);
gettextinfo(&r);
window(r.winleft -shift, r.wintop-1, r.winright, r.winbottom);
} else {
gotoxy(5,num_show/2),
cprintf(“ NO record in record_list ”);
done2(),
}
show_cur(); -
hideselect(dialog);
sict_win(old_w),
if (key==ESCKEY) return(NULL);
else return (current);
}
void write(windesc *w, struct device *p, int hilite)
{
int bar_color;
if (hilite) bar_color = w- >wc.hilite_color;
else  bar_color = w- >wc.text_color,
cprintf(“\r %*s ”, MAXNAME+15, ” “);
textattr(bar_color);
cprintf("\r %d “, p->number);
textattr(w->wc.text_color);
cprintf(”  %d %s “, p=>level, p->name);
}
void device_report(char *p, struct device *dev, int *gname, int *gcom, report_type kind)
{
windesc *dialog, *old_w;
int i, Iname, Icom, llevel;



“old_w = curr_win;
dialog = draw_win(CTRWIN,CTRWIN,40,8, p ,popup, &sictcolor);
make_shadow(dialog);
gotoxy(1,2),
cprintf("\r  Device Name. ");
putch(’["); for (i=MAXNAME-1; i>0; I~~) putch(’."); putch(’]’);
cprintf("\r\n  Comment. );
putch(’["); for (i=COMMENT-1; i>0; i--) putch(’."); putch(‘]’);
cprintf("\r\n  Level: *);
putch(’["); for (I=LVLDIGIT-1; i>0; i--) putch(’."); putch(‘]’);
if ( kind==GETYALUE ) {
" Iname = 0; lcom = O llevel = GET_VALUE;
'} else { _ # \
gotoxy(19,2); cprintf(“%s”, dev->name);
gotoxy(15,3); cprintf("%s”, dev->comment);
gotoxy(13,4); cprintf("%d”, dev->level);
if ( Kind==VERIFY ) {
Iname = strlen(dev->name);
lcom = strlen(dev~->comment);
llevel = dev->level,
} else { /** kind==SHOWVALUE ***/
done2(),
hideselect(dialog),
sict_win(old_w);
return,

-

}
gotoxy(19,2),
*gname = get_put_str(lname, MAXNAME, dev->name);
if ( *gname != ~1 && *gname != -2 ) {
gotoxy(15,3);
*gcom = get_put_str(lcom, COMMENT, dev- >comment),;
if ( *gcom != -1 ) {
gotoxy(13,4);
do {
dev->level = get_put_int(llevel, LYLDIGIT );
if (kind==VERIFY) putch(’\b’);
if ( (dev->level<1 |l dev~>level>7) &&
dev->levell=-1 && dev->level!=-2 ) {
putch(‘\a’);
putch("\b”);putch(”.");putch(‘\b");
}

} while ( (dev->level<1 || dev->level>7) && dev->levell=-1) y



}/*** end of if COMMENT ****/
} /7*** end of if NAME ***/
hideselect(dialog),
sict_win(old_w);
show_page(curr_page);
} .
int get_put_str(int i, int limit, char *string)
{
char ch;
int first;
if (i>limit) return(0);
for (first=0; first<i; first++) putch(string[first]);
- while ( (ch=getchQ)!="\r" && ch!="\x1b’ )
it Ci<limit-1 && (isalnum(ch) Il ch==" ") || ch=="\b’ ) {
if (chl="\b")(
string[i] = ch;
putch(ch),
i+
} else {
if (i>0) {
putch(ch); putch(’.); putch(ch);

}
} else
putch(\a");
string[i] = "\x0";
if ( ch=="\x1b")

(eturn (-1); /anannnu return -1 if ESC *t**#t#*##/
else if ( ch=="\r’" && i==0 ) ‘
return (-2); /***** return —2 if ENTER **#*#*+xxs/
else return (D),
}
int get_put_int(int value, int limit_digit)
{
char digit{10], ch;
int i=0;

if (value != GET_VALUE) {

itoa(value, digit, 10);

while ( digit[i]!="\x0" && i<limit_digit ) { putch(digit[i]); i++; }
}
while ( (ch=getch())!="\r" && ch!="\x1b" )

if ( (i<limit_digit-1) && (isdigit(ch)) I| ch=="\b’ )



if (ch!="\b"){
digit[i] = ch;
putch(ch),
i++,
} else {
if (i>0) {

putch(ch); putch(’.”); putch(ch);
==
}
} else
putch(’\a");
digitli] = "\x0";
if ( ch=="\x1b") :
return (-1); /*****% return =7 if ESC *****x*xxx/
else if ( ch=="\r" && i==0)
return (-2); /x> return =2 if ENTER *******/
else
return (atoi(digit));
}
void prt_cur_page(void)
{
gotoxy(1,2);
cprintf("\r Device No. => “); cprintf(“%d”, current->number);
cprintf(“\r\n Name : ”); cprintf(“%s”, current->name);
cprintf("\r\n Comment : “); cprintf(“%s”, current->comment);
cprintf("\r\n Level : “); cprintf(“%d”, current~>level);
}
int inpage(int rec_no, int pagenum)
{
If ( pagenum == rec_no/2 )
return (1);
else
return (0);
}
void pup_or_pdn(void)
{
int max,
windesc *old_w;

oid_w = curr_win; slct_win(base_win);
textattr(0x30); gotoxy(5, 20);
max = maxpage();

»



}

if (curr_page == 0)
if (max == 1)  cprintf(” “);
else cprintf(" PgDn “);
else if (curr_page > O && curr_page < max-1 )
cprintf(” PgUp/PgDn ); -
else /*** curr_page == max~1 *** £
cprintf(  PgUp “);
gotoxy(1,2),

“slct_win(old_w);

int top_bot_active(void)

{.

}

return.(curr_page*2+active_flag);

3

void show_page(int pagenum)

{

int I=0;
char pgchar[5];
windesc *old_w,;
top_have = bottom_have = 0; /***** CLEAR object in BOTH PAGES *****/
slkct_active(active_bottom, 0);
slct_active(active_top, 1);
active_flag = top,
if ( pagenum >= 0 ) {
old_w = curr_win,
current = head,
curr_page = pagenum, ,
itoa(pagenum, pgchar, 10),
while (pgchar[i]!="\x0") {
screen[17][12+i].ch = pgcharli];
i+
}
for(i=0; i<pagenum*2; i++)
current = current->next_p;
/***** NOW i==pagenum*2 *****/
pup_or_pdn(); /** PgUp or PgDn **/
if (current!=NULL) {
sict_win(active_top),

cirscrQ);
prt_cur_page(),
top_have = 1; /***** Have record in TOP *****/

skct_win(old_w),

current = current->next_p,



sict_win(active_bottom),
cIrscrQ);
if (current!=NULL) {
prt_cur_page();
bottom_have = 1; /***** Have record in BOTTOM *****/
} <
slct_win(old_w),
} else if (head==NULL) {
drscr();

}

}
void status2(void) iy
{
windesc *old_w;
old_w = curr_win;
sict_win(state2_w),
cprintf(“\r SYSTEM have %d devices in Connection”, record_no);
slct_win(old_w);
}
int maxpage(void)  /* return max number of page */
{
int I;
for (i=0; !(inpage(record_no=1,D)) ; i++);
return (++0D);
}
void func_switcher(void)
{
int gname, gcom,
struct device *select_one; /* A SELECT ONE IN LIST */
switch (result.first) {
case O:
switch (result.second) {
case O:
show_record_listQ);
break;
case 1.
select_one = show_record_listQ);
if (select_one != NULL ) {
device_report(” VERIFY_DEVICE ”, select_one, &gname,
&gcom, VERIFY);
connect(select_one);

+



. break;
case 2.
add_deviceQ,
break;
case 3.
. select_one = show_record_listQ);.
if (select_one !="NULL ) {
device_report(” DELETE_DEVICE “, select_one, &gname,  &gcom,
OWVALUE);
sub_delete(select_one->number);
}
break; . )
case 5.
setting_time();
break,
default; |
}
break;
default: ;
}
}
void alt_service(int key)
{
int sub_key, -
sub_key = sub_alt(key);
switch (key) {
case ALT_D:
case ALT_O.
case ALT_G:
case ALT_A:
first_h_menu( my_menu, letter, sub_key);
break;
default :
sound(300); delay(100); nosound();
trigmenu(my_menu, letter, 0);
break;
}
}
int sub_alt(int alt_key)
{
int i=0;
int alt_array[] = {
ALT_D, ALT_O, ALT_G, ALT_A



I
int ait_char[] = {
D_KEY, O_KEY, G_KEY, A_KEY
h .
while (i<num_my_menu && alt_arrayli]!=alt_key ) i++;
if (i==num_my_menu)
return O,
else
return (alt_charli]);
} .
void setmode(enum typemode mode, unsigned char *data)

{

if (mode == Tx)-
if (!(*data & 0x80)) *data |= 0x80;
if (mode == Rx)

if (*data & Ox80) { *data <<= 1; *data >>= 1; }
}
unsigned char |_encode(int level)
{ .
unsigned char data = 0x01,;
if (evel>7 && level<1) {
printf(“\nHave ERROR in input LEVEL “);
return(0);
}
data = data << (level-1);
setmode(Tx, &data),
return data,
}
unsigned char d_encode(int device)
{
unsigned char data, temp;
data = “(unsigned char)device;
data = data & OxOb;
temp = (unsigned char)device & 0x04;
data = data | temp;
return (data);
}
int decode_5( unsigned char data, enum typemode *mode)
{
unsigned char flag,
data = data & 0x30;
if (data & Ox10) *mode = Tx;
else *mode = Rx;

LI
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flag = (data >> 1) | data;
if ( flag==0) return RECEIV_.OK;
else return BAD_TRANS;
}
void bin_disp(unsigned char byte)
{
int i;
for (i=0; i<8; i++) {
if (i==4) putchar(’-");
if { byte & (0x80>>) ) putchar(’1’);
else putchar('0");
} .
}
unsigned char transmit(struct device *instru)
{
unsigned char data8, data4,
hide_curQ);
data8 = |_encode( instru->level );
outportb(O_P_PORT8, data8);
data4 = d_encode( instru->number );
outportb(0_P_PORT4, data4);
show_cur(),
return data8,;
}
void cursor(int flag)
{
union REGS inregs,
inregs.h.ah = Ox01;
inregs.h.ch = 0x12;
if (flag) inregs.h.cl = 0x13;
else inregs.h.cl = 0x00;
int86(0x10, &inregs, &inregs);
}
void set_m_receiv(unsigned char *data_8)
{
setmode(Rx, data_8),
outportb(0_P_PORT8, *data_8);
}

int receive(unsigned char *data, enum typemode *mode)

{

int flag,
hide_curQ);
*data = inport(I_PORT379);



}

void connect(struct device *instru)

{

}

flag = decode_5( *data ,mode);
show_cur(Q);
Teturn (flag);

windesc *dialog, *old_w;

enum typemode mode,

int.flag;  /*** flag of transmit or receive ***/
unsigned char data5, data8, dataq /***#**+x*x/ ;
int active,

old_w = curr_win;,

dialog = draw_win(CTRWIN,CTRWIN,35,5,””,popup, &slctcolor);
make_shadow(dialog);

gotoxy(2,2); cprintf(” Please waiting ... “);

data8 = transmit( instru );

data4 = d_encode( instru->number );

delay(500);

set_m_receiv( &data8 );

delay(DELAY_TIME),

flag = receive( &data5, &mode );

active = (flag==RECEIV_OK) ? 1 : O;

hideselect(dialog);

dialog = draw_win(CTRWIN,CTRWIN,40,15,””,popup, &slctcolor);
make_shadow(dialog);

mprintf("\r\n (Port_%x) Data_out_is “,0_P_PORT8);bin_disp(data8);
mprintf("\r\n (Port_%x) Data_out_is “,0_P_PORT4);bin_disp(data4);
mprintf("\r\n"),

mprintf("\r\n  Device number %d” , instru->number);

mprintf("\r\n  Level of device is %d”, instru->level);

mprintf(“\r\n  In mode ~> %s”, tmode[mode]);

mprintf("\r\n");

mprintf(“\r\n (Port_%x) Data_in_is ",I_PORT379)‘;bin_disp(data5);
mprintf("\r\n”);

mprintf("\r\n  Mode status is %s”, tmode[mode]);

mprintf(“\r\n  Device is %s active”, (active) ? “” : "NOT” );
done2(),

hideselect(dialog);

sict_win(old_w);

void yee(void)

{



windesc *dialog; .

dialog = draw_win(CTRWIN,CTRWIN, 55, 12, " popup, &sictcolor);
make_shadow(dialog);

hide_cur();

cprintf("\r\n");

cprintf(” PROJECT: DATA - TRANSMISSION THROUGH AC LlNE\r\n"j;
cprintf(” \r\n"); '

cprintf(” ADVISOR: DR. RUTTIKORN YARAKULSIRIPUNTH \r\n\r\n"),
cprintf(” PRESENT BY \r\n"); )

cprintf(” KAMOLWUN DANKHONSAKUL 33100004 \r\n");
cprintf(” KRIT PIENPRAJYAPORN 33100011 \r\n"),
cprintf(” NIPAPON SIRIPON 33100179 \r\n"),

done2();

show_cur();

hideselect(dialog),
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T8 National
= @ Semiconductor .
- Corporation
LMS566C Voltage Controlled Oscillator
General Description ¥ High temperature stability

The LMS66CN is a general Purpose volitage controlled oscil- ¥ Excellent supply voltage re.jecuon . )
lator which may be used to generate square and triangular % 10t01 freque_ncy range with fixed capacitor
waves, the frequency of which is a very linear function of a ™ FF aquency programmable by means of current, voltage,
control voltage, The fraquency is also a function of an exter. resistor or capacitor
nal resistor and capacitor. .

The LM566CN is specified for operation aver the 0°C to App“catlons

+70°C temperature range. " FM modulation
u Signal generation
Features B Function generation
W Wide supply voltage range: 10V to 24V " ¥ Frequency shift keying
® Very linear modulation characteristics ® Tone generation
Connection Diagram. Typical Application
Dual-In-Line Package 1kHzand 10 kHz TTL Compatible
- Voltage Controlled Oscillator
. U/
GNO 1 —ed —1 Ve "
- TRIGGER N e’ -
7 — == 1 TIMING CAPACITOR - :
r- % lnd:"E
SQUAREWAVE , _ | nnzm —— & TiMiNG AESISTOR - L v Loy
TPUT
. e} W0 e
TRIANGLE | _ | 5 Mooutarion -
WAVE guTPut NPyt
Lussacy - m.;u L
¥ S — 5 Yl
. TU/H/7854-2 ;,"gzv
Order Number LM566CN |
See NS Package Number NOSE inid

L Xl §
—Q M QWAL I
oyt

TL/H/7854-3 -
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Absolute Maximum Ratings

1 Military/Aerospace specified devices are required,
cntact the Natlonal Semiconductor Sales Office/
pistributors for avallabllity and specifications.

rower Supply Voltage 26V
power Dissipation (Note 1) 1000 mwW
Operating Temperature Range, LM566CN  0°C to + 70°C
Lead Temperature (Soldering, 10 sec.) +260°C

Electrical Characteristics v = 12V, T = 25°C, AC Test Circuit

Parameter Condltions LMS65C Units
Min Typ Max
' :"*::'l’;"’::y Operating 23 - ‘29"‘7 oF 0.5 1 MHz
YCO Free-Running Co= 1.5nF
Frequency Ro = 20k -30 N +30 %
fo = 10kHz
Input Voltage Range Pin 5 Y Veo Vee
s et Cotei
Supply Voltage Rejection 10-20v 0.1 2 %IV
Input Impedance Pin § 0.5 1 . MO
Y00 Sensitivity .g 3'1 zi';. ‘:’;f:"o A 6.0 6.6 7.2 kHz/V
FM Distortion 2 10% Deviation 0.2 1.5 %
Vaximum Sweep Rate ! - MHz
Sweep Range 10:1 .
Ouiput Impedance
Pin3 50 Q
Pin 4 50 ]
Square Wave Output Level Ry = 10k 5.0 5.4 Vp-p
Tangle Wave Output Level Rz = 10k 2.0 2.4 Vp-p
Sauzre Wave Duty Cycle 40 50 60 %
Square Wave Rise Time 20 ns
Square Wave Fall Time 50 ns
Tiangle Wave Linearity + 1V Segment at 05 %
: Y2 Veo
e y; The max junction temp e of the LMS66CN is 150°C. For operation at ek junction p es, i power dissipation must be

*ed basad on & tharmay resistance of 115°C/W, junction to ambient,

Applications information

:‘ WMssecN may be operated from either a single supply
. own in this test circult, or from a split () power sup-
*¥ When Operating from a split supply, the square wave
, (pin 3) is TTL compatible (2 mA current sink) with the
“n of a 4.7 kN resistor from pin 3 to ground.

A 0.001 pF capacitor is connected between pins S and 6 to
prevent parasitic oscillations that may occur during VCO
switching.

. 2.4(V+ —~ Vi)

O TRoCoV+

where

2K < Rp < 20K

and Vg is voltage between pin 5 and pin 1.
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Schematic Diagram
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Typical Performance Characteristics

Operating Frequency as a

Operating Frequency as a Normalized Frequencyasa
Function of Timing Resistor Function of Timing Capacitor Function of Control Voltage
1.8 " L T T 17
T, enT N T.ene Toeaeg A
AT TEST CIARCUIT \ AL TEST CIRCUIT » ACTEST LiRCUNY
t o /
< \ E u
= N 3 N a A
- I - -
= ™ - \ 4
S H H \ a u =
=
< —~— s on & A
E : \ H 1T
8 N & N -
« A ot g P
18X oot \
[X] 18 © LN LI ol T T T t S 18 18 29 28 3
* NORMALIZED FREQUENCY FREQUENCY (M2 CONTAOL VOLTAGE v, - vyt (V)
Power Supply Current Temperature Stabllity VCO Waveforms
n 111 vl 26 ACYESTCREUT] &
INENRRY, A Ers o4
. L maximgm 2 s — SEe
H 434 ] 5 2= E3F V4
£ » 1 s =3 E Tae 2t
£ 4 » g 5] = TrCAL 2 » AC TIST CiacurT
o
: e B R B -
L 4 AEREEN : == H33
£ mea g ES EEq o
y <
- s Toe 25 £ -1 5 N
AT TEST CIRCUIT ] 29 4
s AR - -
10 11 n 28 M-8 -2 8 R 7% 100 128 L} ’ 1 b 1] 4e
SUPPLY VOLTAGE (V) TEMPERATUAE ("C) R
Frequency Stabllity vs Load
Resistance (Square Wave Frequency Stabllity va Load Square Wave Output
Output) Impedance (Triangle Output) Characteristics
T s 402 12 ] T
AL TEST CIRCWUI AC TEST CIRCUIT
4 Taert 50 2 Taetit
2 Raewx} E 0 LH S 0
- - - = p=2
g g -u L =
b 3 -02 < g
o o bt <
- -03 = i
3 5 A ] -
= ® 04 } g 4
8 \ 3 -0s / E "
H E_ AL TEST CIRCUIT e
x - =08 2
SN o3 Taetit 2 !
' g i Ry 10K « '
-08 MU 1
] " 1 100 n " 106 1 1
Ry PN I TO SAOUND (32) Ry s PIN £ TO GROUND 1) Ay P|l.I TO GROUNS {12}
Trlangle Wave Output TL/H/7854-4
Characteristics . .
2 AC Test Circuit
4
z
2 -
< I
2 Nog LMSE6CN
g =
E [ reo—2 S10kn
D u <
5 AC TEST CImcuT g'su
< Tao25°C SOUARE .
IY) i1t WAVE OUTPUT
1% n [T 103
&
R PN ATO CROUND in) = st 20w
TL/HIT854-6 WAVE ouTPLT j
1008 -
TUIH/T854-8
5-61

S T

|

!
i

oy e

¥ S




LM565/LM565C

National
Semiconductor
Corporation

LM565/LM565C Phase Locked Loop -

General Description

The LM565 and LM565C are general purpose phase locked
loops containing a stabis, highly linear voltage controlled
oscillator for low distortion FM demodulation, and a double
balanced phass detector with good carrier suppression. The
VCO frequency is sat with an external resistor and capaci-
tor, and a tuning range of 10:1 can be obtained with the
Same capacitor. The characteristics of the closed loop sys-
tem—bandwidth, fesponse speed, capturs and pull in
range—may be adjusted over a wide range with an external
resistor and capacitor. The loop may be broken between the
VCO and the phase detector for inertion of a digital fre-
quency divider to obtain frequency multipiication,

The LM565H is specified for operation over the —55°C to
+125°C military temperature range. The LM565CH and
LMSB5CN are specified for Operation over the 0°C to
+70°C temperature range.

Features

M 200 ppm/°C frequency stability of the VCO

® Power supply range of £5 to +12 voits with -
100 ppm/ % typical

M 0.2% linearity of demoduiated output

" Linear tangle wave with in .phase zero crossings
availabie
® TTL and DTL compatible phase detector input ang
Square wave output.. .
¥ Adjustable hold in range from 1% to > +60%

Applications »

® Data and taps synchronization
m Modems T

R FSK demodulation -~

B FM demodutation

® Frequency synthesizer

= Tone decoding . .
B Frequency multiplication and division
® SCA demodulators

-m Telemetry receivers

& Signal regeneration

B Coherent demodulators

Connection Diagrams
Metai Can Package

*Vee
“Vee 10 TIMING
1 g ) CAPACITOR
TIMING
weut (2 PHASE .o
DETECTOR RESISTOR
VCO CONTROL
vyt (2 oy 1) yeocom
4 § ) ReFeRENCE
V€O OUTPUT s ouTPuT

PHASE COMPARATOR
ACURELITNS

TUH/7853-2
Order Number LM565H or LM565CH
See NS Package Number H10C

-Duak-ln-Line Package

1
“Veo —1 AL
INPUT =2 i RC
INPYT e "L-NC
vee _ 4 A
ourtPyT ne
PHASE COMPARATOR § 19 o
VCO INPYT e
AEFERENCE & 9 TimING
oyreuT m l‘ CAPACITOR
VCo CoATROL __7 ! niming
VOLTAGE l RESISTOR
TL/H/7853-3

Order Number LM565CN
See NS Package Number N14A
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Absolute Maximum Ratings

if Miltary/Aerospace specified devices are required, Operating Temperature Range
contact the Natlonal Semiconductor Sales Oftice/ LM565H —55"Cto +125°C
pistributors for avallabllity and specifications, LMSE5CH, LM565CN £ 0*Cto +70°C
supply Voltage +12v Storage Temperature Range -65'Cto +150°C
power Dissipation (Note 1) 1400 mW Lead Temperature (Soldering, 10 sec.) 260°C
pifferential Input Voltage 1V
Electrical Characteristics acTestcircutt Ta = 25C,Veg = 26V
Parameter Conditions LMS6S LMSe5C Unlts
Min Typ Max | Min Typ Max
power Supply Current 80 | 125 8.0 12.5 mA
wput Impeddnce (Pins 2, 3) —4V < V,,Va < OV 7 10 5 kD
imum Operatin Co = 2.7pF
YCO Maximum Operating 0= 27p ] 300 | s00 250 | 500 kHz
Frequency
0O Fres-Running Co = 1.5nF
frequency Ro = 20k -10 0 +10 | -30 0 +30 %
fo = 10 kHz
Operating Frequency = .
Temperature Coefficient % 200 ppm/*C
frequency Drift with '
ooy Voliage 0.1 1.0 0.2 1.5 %IV
Trangle Wave Qutput Voitage 2 2.4 3 2 2.4 3 Vpp
friangle Wave Output Linearity 0.2 0.5 %
Square Wave Output Lovel 4.7 54 4.7 5.4 Vpp
Ouiput Impedance (Pin 4) 5 5 kQ
| Square Wave Duty Cycle 45 50 55 40 50 60 %
Suare Wave Rise Time 20 ] 20 ns
Nuare Wave Fall Time 50 50 ‘ns
Hput Current Sink (Pin 4) 0.6 1 0.6 1 mA
L0 Sensitivity fo = 10 kHz 6600 6600 Hz/v
demodulated Output Voltage +10% Fi iati
20, put Voliag el v o A | KN /A 450 | mv,,
Tolal Harmonic Distortion % 10% Frequency Deviation 0.2 | o7s 0.2 1.5 %
Nput Impedance (Pin7) 35 3.5 kn
Xlevel (Pin 7) 425 | 45 | 475 | a0 4.5 5.0 Vv
Wput Offset Vol
vy O 1age 30 | 100 50 | 200 | mv
| Mperature Drift of [V — Vel 500 500 BV/C
[ ¥ Rejection 30 | 40 40 d8
256 Detector Sensitivity Ko 68 68 V/radian
Mole 1: The may junction tamp of the LMS65 end LMS65C is + 150°C. For op at elevated t . davices in tw TO-5 package must be

Wited \:aua on a thermal resistance of +150°C/W Junction to ambient or +45°C/W junction 1o case. Thermal fesistance of the dual-in-fine package Is
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LM565/LM565C

Typical Performance Characteristics

Power Supply Current as a Lock Range as a Function -
Function of Supply Voltage of Input Voltage vCco Frequency
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i | MAC210FP
Series

. - MAC210AFP
Triacs . Series

Silicon Bidirec{ional Thyristors

... designed primarily for full-wave ac control applications, such as light dimmers,

motor controls, heating centrols and power supplies; or wherever full-wave silicon gate ISOLATED TRIACs

controlied solid-state devices are needed. Triac type thyristors switch from a blockingto - THYRISTORS

a conducting state for either polarity of applied anode voltage with positive or negative 10 AMPERES RMS

gate triggering. | - 200 thru 800 VOLTS

e Blocking Voltage to 800 Volts
e All Diffused and Glass Passivated Junctions for Greater Parameter Uniformity,and

Stability
e Small, Rugged, Thermewatt Construction for Low Thermal! Resistance, High Heat - \
Dissipation and Durability - “4
o Gate Triggering Guaranteed in Three Modes (MAC210FP Series) or
* Four Modes (MAC210AFP Series)

} Mrzo_ﬁ?o MT1 CASE 221C-02
' G STYLE 3

i
MAXIMUM RATINGS '

! Rating Symbol Value Unit
Repetitive Peak Oﬁ-St%e Voltage, Note 1 (Tj = —40 to +125°C) VDRM Volts
1/2 Sine Wave 50 1c60 Hz, Gate Open
MAC210-4FP, NAC210A4FP 200
MAC210-6FP, NAC210A6FP Y 400
MAC210-8FP, #AC210ABFP 600
MAC210-10FF MAC210A10FP
1 800
On-State RMS Currnt (Te = +70°C) Full Cycle Sine Wave 50 1o 60 Hz, Note 2 IT(RMS) 10 Amps
Peak NonrepetitiveSurge Current (One Full Cycle, 60 Hz, Tc = +70°C) ITsm 100 Amps
preceded and foiowed by rated current
Circuit Fusing (1 =3.3 ms) 12t 40 A2s
Peak Gate PowerlTC = +70°C, Pulse Width = 10 us) PGM 20 Watts
Average Gate Pover (T = +70°C, t = 8.3 ms) PG(AV) 0.35 Watt
Pesk Gate Currat (Tg = +70°C, Pulse Width = 10 us) IGM 2 Amps
RMS Isolation ‘oitage {Ta = 25°C, Relative Humidity = 20%) V(S0 ' 1500 Volts
Operating Juntion Temperature Ty ~40t0 +125 °C
" Storage Temgrature Range Tsig -40t0 +125 °C
THERMAL CHRACTERISTICS
Characteristic Symbol Max Unit
Thermal Reistance, Junction to Case Rauc 2.2 ‘W
Thermal Reistance, Case to Sink Rgcs 2.2 (typ) “CwW
Thermal Rsistance, Junction to Ambient RgJA 60 CW

Notes: 1. Ratigs apply for open gate conditions. Thyristor devices shall not be tested with a constant current source for blocking capability such that the
voitge epplied exceeds the rated blocking voltage.
2. Thease temperature reference point for all Tc measurements is 3 point on the center lead of the package as close as possible 10 the plastic body.

e T S SR e AT A . s e £ S TR S e A ST, A ey
RS ot DA S Y i T o e e R T T RPN BT

MOTOROLA THYRISTOR DEVICE DATA
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MAC210FP Series ¢ MAC210AFP Series

ELECTRICAL CHARACTERISTICS (Tc = +25°C unless otherwise_noted)

Characteristic Symbol Min Typ Max Unit
Peak Blocking Current (Either Direction) Rated VDRM. Gate Open . . IDRM
Ty = 25°C - -_ 10 uA
- Ty = +125°C —_ - 2 mA
Peak On-State Voltage (Either Direction) VT™M - 1.2 1.65 Volts
M = 14 A Peak; Pulse Width = 1 1o 2 ms, Duty Cycle s 2%
Gate Trigger Current (Continuous dc) - IGT mA
Main Terminal Voltage = 12 vdc, RL = 100 Ohms
Minimum Gate Puise Width = 2 ns :
MT2(+), G(+) - 12 50
MT2(+), G(-) —_ 12 50
MT2(-), G(-) - 20 50
MT2(-), G{+} "A" SUFFIX ONLY - 35 75
Gate Trigger Volitage (Continuous dc) VGT Volts
Main Terminal Voltage = 12 vdc, R = 100 Ohms
Minimum Gate Pulse Width = 2 us ~
MT2(+), G(+) - —_ 0.9 2
MT2(+), G{-) —_ 0.9 2
MT2(~), G(-} - 1.1 2
MT2(-), G(+) “A” SUFFIX ONLY —_ 14 25
Main Terminal Voltage = Rated VORM. RL = 10 k2, T) = +125°C
MT2(+), G(+): MT2(4). G(-); MT2(-). G(-} 0.2 < -
MT2(-), G(+) A" SUFFIX ONLY 0.2 5 -
Holding Current (Either Direction) 1H — 6 50 mA
Main Terminal Voltage = 12 Vde. Gate Open,
Initiating Current = 500 mA, Tc = +25°C
Turn-On Time ‘gt -_— 1.5 - us.
Rated VpRM, ITpm = 14 A, IGT = 120 mA,
Rise Time = 0.1 ys, Pulse‘Width = 2 us
Critical Rate of Rise of Commutation Voltage dvidtc) - 5 - Vius
Rated VDM, ITm = 14 A, Commutating di/dt = 4.3 A/ms,
Gate Unenergized, Te = +70°C
Critical Rate of Rise of OH-State Voltage dvrdt - 100 —_ Vius
(VD = VpROM. Exponential Voltage Rise, Gate Open, Tc = +70°C)

MOTOR
3-155

ST Tz
OLATHYRISTOR DEVICE DATA

e




e,

MAC210FP Series ® MAC210AFP Series

TYPICAL CHARACTERISTICS
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P o
VAL,
s Ao

b

Voo Tiow -
ALharsctaristic Symbol Vdc +Min ax
Output ¥otsage TV davel | Ny S50 — .| 005
- *¥in"Vpporo . . 10 - 0.05
. .- 15 - 0.05
1" davel Yo 5.0 485 -
Vin*=0orVpp 10 985 -
- 15 1495 -~
Input Voiusge* “0" Lavel ViL
(Vg =450r05 Vdc) 5.0 - 15
Vo =9.0 or 1.0 Vde) 10 - 30
(Vo = 135 or 1.5 Vdc) 15 - 40
“1* Level Vi
(Vo = 0.5 or 4.5 Vac) . 50 as -
Vo * 1.0 or 9.0 V) B 10 70 -
(VD = 1.5 or 13.5 Vdc) 15 11.0 -
Ouzput Drive Current {AL Device) lon
(VOH = 2.5 Vdc} Source 5.0 -12 -
(VOH = 4.6 Vdc) . 5.0 ~0.25 -
(VoH = 9.5 Vde) 10 062 -
{Vou = 135 Voc) P 15 ~1.8 -
(VoL = 0.4 vde) --Sink oL 5.0 0.64 - 0513 ose 036 - made
VoL = 0.5 Vdc) 10 15 - 13 2.25 - 09, -
. (VoL = 1.5 Vdz) 15 42 - 34 8.8 - 24 -
Output Drive Current {CL/CP Device) loH . mAdc
{(Vou = 2.5 vee! ~Source . 5.0 -1.0 - ~0.8 -1.7 - ~0.6 -
(VOH = 4.6 Voe} . 5.0 -0.2 - -0.16 | ~036 | - -0.12 -
{Vopu = 9.5 Vdc} 10 -0.5 o' 0.4 -0.9 B -03 -
(VoH = 13.5 Vda) 15 -14 - -1.2 | -as - -1.0 -
Voo = 04 vdc) Sink ‘t loL s.0 0.52 - 044 .088 - ~036 - mAdc
- (VoL = 0.5 Vdc} i0 13 - s L1 225 - ] o8 -
VoL = 1.5 Vde) . T s as - Y 30 838 = 24 -
tnput Current (AL Device} lin 15 - 201 7 - =0.00001| 201 - 210 sAde
input Current {CL/CP Device) tin 15 - 03 |. - 20.00001 | 203 - £10 mAde
Input Capacitance . Cin - - - - 5.0 75 - - pF
Va0 LT d A
Quiescent Current (AL Device) Iop 50 - LRy - 0.005 5.0 - 150 »hde
1  (Per Package) - - . 10 - 10 - a.010 10 - 300
- Tt e - 15 - -23 - -~ | oo01s 20 - §00
Queescent Current {CLICP Device!) Iop 5.0 - -] 20 - .0.005 20 - 150 BAde
{Per Package} . 10 - an - 0.010 40 - 390
. .- - o 15 - 80 -— 0.015 80 - 600
Total Supply Current®*t - it 5.0 o i1 = {0.27 uA/kHz) § 4 iop wAdc
{Dynamic plus Quiescent, ) 10 I7 = (0.55 uA/KHz} { + 157
Per Package)  -i-teim .- } L ] It = {083 uA/kHz) [ + Ipp 4
{C, = 50 pF on all outpurs, al )
buflers switching} -
*Tiow ® -55°C for AL Device, ~40°C for CL/CP Device. e e e -
Thigh * #125°C for AL Device, +85°C for CLI/CP Device, 21 i

#Noise immunity specified for worstcase input combination,
-Noise Margin for both =1 and 0" ievel = 1.0 Vdec min @ Vop <.5.0 vde
< : 2.0 Vdcmin @ Vpg ~ 10 Vde
. 2.5Vdemin @ Vpp = 15 Vde
1To calculate total supply current at loads other than SO pF: °
T IS = 1T(50 pF) 4 1.1 x 103 (€ —50) V! T e
where: I T is in uA [per package !, CLinpF,Vppin Vdc, and in kMz is input frequency.
**The formulas given are for the typical characteristics only a1t 259C.

This device conuins circuitry to protact  -- is recommended that Vin -and Voup be

the inputs ainst damage due 10 high static  — constrained to the range Veg < (Vi or

voltages or wiectric fields; however, it is Vout! € Vpp. "

advised that normal precautions be taken Unused inputs must siways L2 tied to0 an

10 svoid application of any voltage higher sppropriate logic voltsge level le.g., either
“than maximum rated voltages to this high Vgs or Vpp).

impedance circuit, For proper operation it
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SWITCHING CHARACTERISTICS®~ (Cy » 50 oF, TA™ 280y tmmm o moenrmme ===l
: Charscteristic Symbol VT: + Min Typ Max - Unit
Output Rise Time fTLH . - ns
tTLH = (3.0 ns/pF) CL+3¢m IR I 50 n:| t-= #|+ 180 360 .
tTLH = {15 ns/pFI CL+ 15 D N R 0 - c - 90 180 o
_LITLH= L 1ns/pFICL+10m * . LT 45 | beee—-c- 65 130 - N
o\npu( Fail Time i TTHL . : - ns
tTHL = (1.5 ns/aFI C L+ 25 s . © 50 P 100 200 7
tTHL = {0.75 ns/pF) C_+ 125 s = B % - - 50 . 100
tTHL > (055 m/pFI C+ 125 ms - - 15 = |- - 4 80
Propagation Deiay Time P tPLH, N n .
Reset to Decade Ouput - R tpHL’ LU I IS A
tpLn, tPHL" 17 ns/pF) C+ 415 ns - - c 80 7|y~ 500 1000 » =
tpLH, tPHL = 10.66 ns/pF) Cy+197ns 5+ 3 27 10 .- 230 +460°
_ TPLNH, lpHL'(OSr\:IpF)CLO'ISOns : ER B AL - 175 = 350 -
Propagation Delay Time * 1 B ns
Clock to Cout - 4 y * -~y
tpLH, tPHL ™ {1- 7 ns/oF) C +315ns 400 800 -
. pLM,PHL = (066 nsipF) Cy_+ o42n8 Cars T 35077 T
tpLp,PHL = (05 ns/pFiCy + 100 ns ~125 "250.
Propagauon Delay Time al i [ TPLH, 5 v —. PR ns
Clock 1o Decods Oumut | = 28 tPHL e B -
tpLp, toHp = (1.7 nsloF1 CL 3 ! 415 nse D)t 1o -850 i = __|Ts00 1000 -
L tpLH, tPHL ™ = (0.66 ns/pF} Cy +197 s _ o 9 30 Lo = - 230. ‘| 4€0..
= tPLM,PHL ™ {0.5 ns:pF} C_ + 150 g™ =N 5T - 175 350.,
Turn-Oft Delay Time ) wLH 4 f e e ns
'-. Reu: to Cout - .
i 17 ns/pF) Cy_+315 ns”
"_-tp\_h {0.6€ ns/pF} Cp + 142 ns 237"
tpLy = (0.5 ns/pF) CL 100 ns p :
Tigek Pulse Wigth * =~ =~ " TT TR 7T T s —
Clock Frequency” * SO e |y S0 - f—— = |- 5.0 -e- {,— 20 - |- MMz
e . 10 v 12 1T I e
: ~ 1 15 . - 16 6.7 -
Reset Pulse Width B 5. - _ tWH 5.0 — 500 =~ 250 - | = - “ha—-
AN . 10 250 . s Lo- :
15 ~ | 1190 25 -
Reset Removal Time ' & trem 50 750 378 - ns
10 275 35 -
- - - - - - 15 210 105 - | = -- = -
Clock Input Rise and Fall Time . TTLH, TTHL se | _ - -
) 10 - ... No Limit
i - 15 - -
Clock Ensble Setup Time oy 50 350 175 - .m
. 10 -1, 150 75 -
.15 115 52 - -
Ciock Enable Removal Time teem 50 '>-| -~420 - 260 - ns
. 10 200 * 100 -
s T “140 RN -
®The tormuta given is for the typicel chanc(:nma only,
.z . 4 .a
- - - y e
]
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"?YOD EFIGURE 1 ="TYPICAL OUTPUT SOURCE AND OUTPUT SINK CHARACTERLISTICS
T . “TEST CIRCUIT
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V§§ e >—— ‘E:::: «ao | -
* atb—o ouTPUT *OUTPUT
SINK DRIVE | SOURCE DRIVE
m -
——] - = Clock to
A a3 . . x| DECODE | .- Gecred
Vop—0 §1 o4—o OUTPUTS outputs
——eO—— Reset QS p—0 1S1 10 8}
Vss “os Qas—o Clock 10§
o . Corry thre § Stto A
° @ . (St 8! :
o8 vVes * VYoo -~ VYoo
o0 Externa vVps - Vout Vout - VDD
———0—{ Clock o0 Power
Cout Supply
e WG Vss = N

Q.01 puF
Carsmic e —— ———— _— - cen
3 B foaem - 9
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- o . e —
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) ) APPLICATIONS INFORMATION .

Figure 3 showz 8 technique for.extending the number of decoded output states for the MC140178. Decoded .

outputs are sequential within each stage and from stage to stage, with no dead time {except propagation delay),
- . FIGURE 3 — COUNTER EXPANSION. ..o eet” B i
o T R R ) B
c c {C
' MC140178 MC140178 MC140178
CE cE CE
Q2 Q1. - 08 Q3 Q0Qtle « o Q8 Q9 Q1 « o« QB8QY
| 1 1 ' l H I
11 ] B .
e —— £ Decoded
+ < 9 Decoded - 8 Decoded - - Oudun
Ououn Ovwuts .
(1} k 2 + —— — — —
First Stage Iintermediats Stages Lest Suage

7-57

ve Preargen o

PR

o

TR VRN IR 1 L TR e Tty
or

"

I emwr e A Yy BT 1 T}

e Sy

L SR and T S I R

e g b s g

Ry L L ST oee

?

TEY e

P

e
5

RO
I e

L




MC1A017E

LODLIT Tt - 7 o - - -
§ -
TN . oo -
Lot AT . -
- —— e e em e e ————— e [N

" FISURE 4 — AC MEASUREMENT DEFINITION AND FUNCTIONAL WAVEFORMS °

2r—1 t'-I-.—‘m-u.

» e b\
. LIRS r——j — ‘PIHL

-
|
7
| |

N A

|
il
RS
|
.
-

a1 —I | b Qoﬂﬁ - . ] oL ~
1PLR '——[ }‘-‘PHL 1 l J !ILH—{ ’,——4 l._.!n.", —l } vou R
7y L U\ 2 o ,
Q2 ] ‘PLH—JF_I—‘PHL I e LN l I T __1 I——'} S ' vo\:on
k i
3
) }_ """- =hn LI ‘TLH—'] i gy VoL E
‘1 | o l VOH .
o l I v _‘ Ty ...,__-' rrHL F Vor .
: 3 — r——rm TSI 1 I | e =
as 5 S -V -
m_n }..__l }__x,l,,L T L '“L.- ’THLOVL
e RS RN T CAd.i 7 | B
- . tTHL—] l——""HL-— =5 p ; oL
ARG |\ W E oyt tony T - . | von
I 1
& ] Vou -
! | :
i Mty L‘L:'— LI I Vou k
s r . .
"rug—xﬂ——}*rm.—-l =T : ' Vor
‘ LK 1 ! oHy, - Vor
Qs N y |' vou

. : Coa — L 5 wLH_‘:‘LH --IL}———'THL - —] t——'n.n von
ﬁ#\ ————— J‘ |'F VoL ;
':- o ot TS T e T ’ WLH-“ —l TH ?

P e ———— - —

'
1






