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1989

- Abstract) -
"aQ CH“WTRELESS MODEM" -is one of Data Communication

PPOJects. The objéctlve of thls proaect 15 to change transmtsson

media of Computer network from cable to radio link. Thxs techntc
will help to solve the “problem o6f cable lying beﬁwéen' personal
cdmpuéer. .

Dats will be converted from analog signals to digital
sigrials. Then, they will b2 modulated with radio wave carrier
which is generated from frequency synthesizer circuit. The rénge
of carrier frequency is in Citizen Band Class D (26:965 - 27,405
MHz.) that is divided into 40 channels.

Because of having 40 channels, this system can transmit
20~iﬁforma£ions hetween personal computer at the same time. The

typical of signhal transmission is simplex.
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3.3 nwﬁaanuuuTﬂsunsunﬁ7aaawinaua

ﬂﬁiﬂaﬂﬁiﬂawaﬁsﬁiﬁd Personal Comrputer 1%Tﬂ?ﬂﬁﬂuuﬁzlﬁuuUU
ovdalaTia (Asynchronous>Tna HIUNNTOULRB =Jamwuuﬁm751u EIA RS-232C
aﬂﬂimﬂavnwwuwnqunWTuﬂaaﬁau&uumwmwna TwLnk1ﬂmﬁuuﬂm1$1uﬂanawaﬂa 2
avuﬂﬂlmaT&Oﬂﬁ7ﬂauaa ﬁﬂTﬂiua (Asynchronous Communication Adapter)

W?1Q1uﬂ1?ﬂﬂﬂﬁuﬂaﬂasuﬂﬂlﬂ@iﬁ?uFu IC INS 8250 LSI %a
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WWOqﬁutﬂ01ﬁwqﬁ1ml&8ﬂW1?WNLPD$M11”Tﬂﬂﬂﬁﬂ]' 20]
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) ] ‘{ [
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anTuuuerde TaTia LHNA1R1 90 S '
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2. 91WUUNARONUTE = 8 1IN
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( start )

display

"intro"

no

press enter?

yes

displsy

frequency menu

input

CH. freq.

is input
in the range?

yes

display type of

transmit menu

call error mesg

procedure

input. type of

transmit

no

yes
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call error mesg

procedure




set- asynchronous parameter
8 bit wordy1 stop bit

no parity ,baud rate 600

!

send RTS

time out?

3 sec

Is tx holding
reg., emphy?

yes

i/p char {rom

keyboard
transmit to call display
receiver procedure
<llll!|‘||llil..» no— |
yes

end of- Lransmission

turn of RTS
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. 8 bit word,1 stop bit

no parity,baud rate 600
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asyn adapter

Is there data no
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ves

-0

gel dala in

AL register
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/\ /\ o.JpelAie
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7Y% 4.8 dunn Echo L NaHIu399INTIANDAN
] Uy

F1519% 4.2 HRADUANDINDA N DAULNNL VKT 99TNTRIAIINNM

w o

£ (khz) v db £ (khz) i . db
1.0 2,00 0.0 5.5 0.8 | -7.95
1.5 2.00 0.0 6.0 0.7 -9.12
2.0 1.0 | -0.44 6.5 0.6 -10.5
2.5 1,75 -1.186 7.0 0.5 -11.2
3.0 1.60 -1.94 7.5 0.5 -12.1
3.5 1.40 -3.09 8.0 0.4 -13.5
4.0 . 1.25 ~2.,08 8.5 0.4 ~14.0
4.5 1.05 _5.60 | 9.0 0.4 ~152
5.0 0.95 ~6.46 9.5 0.3 -15.8
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NI 4.2 BNINEonNanauaue snan Nt ARy 4.9
i v

Taad a2r7udAnoaosh 4000 Hz
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4.1.4 N5 IANANDLEND INPA21UNIIFTLYNAWIENRLADT 1650, 1850 Hz

B v ¢ , a a v ou 4 ‘a
Luaﬂauammwmﬂﬂﬂutaw ﬂ?ﬁuﬂﬂﬁﬂﬂﬂ?vﬂﬂﬂmmﬂﬂ 2 Vp . LHUDUUN
- q
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mOUﬂ%Sﬁﬂ?WNﬂﬂﬂﬂﬁiﬂﬁﬂ 4.3 u«xw?@ﬂﬁﬁLRHWOUQRDGWQWLQWQQ 54 4.10

u

(9] 1 al [4 ¢
4.1.5 ﬂﬂ??ﬂwﬂﬂaﬂﬁuaﬂﬂaﬂﬁﬂuﬂiﬂQTQUHﬂWﬂ&QRlﬂOT 2100 Hz
. U ¢ o c; a‘l ﬁ\lu a:
wamauauaomaamwwmﬁﬂautaﬂauwﬂ 2 Vp o NAINNDATIITLEY ﬂﬂﬂﬂﬁ?ﬁﬂﬂ
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4.4 uavLﬁumauauaoﬂawuﬁmaoﬁmmﬂmtﬂuﬁevﬂ a.11
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Ry

o ' av & ¢ ¢
N1T7IN 4.3 HARIUAUDIAITNAUORN ﬁ&tuawﬁudaaiuuuﬂuﬁaﬁalmaﬁ 1650, 1850 Hz

fin(khz) \(c dhb db(normalize)
0.75 0.08 -27.95 -25.5
1.00 6.18 i20;§l -18.4
1.25 0.45 -12.95 -10.5
1.50 110 LB/ 9, - 2.7
1.60 1.40 - 3,09 ~ 0.6
1.65 1.50 - 2.48 c.0
1.70 1.50 - 2.49 o.C
1.75 1.45 2078 ~S 2083
1.80 1.35 - 3.41 - 0.9
1.80 1.10 - 5.18 - X, T .
2.00 0.85 - 7.43 - 4.9
2.50 0.25 -18.06 -15.6
3.00 0,12 -24.43 -27.9
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Pim(khz)l VCl | db dh(nomrmslize)
p
; o .
0.7% 0.20 ~20.00 -25.57
1...00 0.30 ; -16.47 ~22.04
£.25 : 0.40 | ~ta.08 ~1'%. 55
.50 0.68 | -~ 9.43 -1%.Ca
L.7s 1.20 | - 4.44 1001
2..00 ! 3.00 3.52 - 2,08
2.10 : 3.80 5.57 L2820
2.25 ! 1.90 () D.d4 AR
2.50 E 0.30 - 6.93 o R
3..00 ; 0.50 1 12,02 —178L
3.50 % 0.36 -14,89 ~Q L AE
4..00 E 0.28 -17.07 ~2T L
1 3
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4.1.6 ﬂ171ﬂﬂ1ﬁ”ﬂu887ﬂﬂmmﬂm91ﬂ7QQTﬂuaﬂﬂlalﬂOT
ammwmnqﬁqunﬁimuommtaﬂastﬁuammwmauﬂaitaﬂ TQHN Duty Cycle

50% ﬂO?ﬂ 4.12,4.13 Tﬂﬂﬂ?ﬂﬂﬂuﬁﬂﬁ?vﬁ?ﬂﬁauwﬂuﬂvlaﬁﬂwﬂlﬁu1ﬂﬂ0ﬂ1710ﬂ 4.5

‘ v a a 1
ﬂﬁ?qﬂ% 4,5 ammqmﬂ1ﬁﬁqﬂ10ﬂ7ﬂuaﬂﬂlalﬂ07
ISR i g LT u

a ¢
2UUN {2IMUN
9 ]
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4.2 MTInMEIIAAIY 1 1992937 LATOIRY -

4.2.1 HaN1TNNED 1 INAGRULNTDI2IIT veo
)

Taan15 1 U9auutlacus 90uA2AN varactor diode WA2IM output
9

. v (%) l:‘ . o . [T V) INI
291 veo I IANARINITIIN 4.5 wartTaunT il laseTin 4. 14
v

301

261

224

f cony)

AN979T 4.6 URAINANITIOF L INDUDE veo

LS

4 z

3

L)

£ 8 23 Ll
sUNTAN 4. 14 _EEINTIUNITNIIIUYSY veo i le
v

LNDA2UANLT 90U varactor diode
4

Volt Frequency (Mnhz) Volt Frequency (Mhz)
1.2 21.22 3.2 25.90
1.4 21.64 3.4 26.28
1.6 ) 21.96 3.6 26.60
1.8 22.58 3.8 26.85
2.0 23.22 4.0 2727
2.2 24,00 4.2 27.56
2.4 24,12 4.4 27.82
2.6 24.60 4.6 28.14
2.8 25.08 4.8 28.42
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o é . ' o
4.2.2 GANIINAADIAIYANWUTTERINIAN N uay ANN0Y8Y veo

o L L ' Y
9112997 PLL #ildad19tu sewan £, laainans
£ = ( s5x10° x N + 26.790x10°

veo

[} v
LIaNINNIINARdIINAIANINL  veo Tﬂﬂﬂauﬂﬂ N Q81#N8ﬂ0u

a ! v v { e o
AT 4.7 RAMIAIIUIUWUSTERITIAT N UREA@IUDUDY veo

ch N frequéncy (Mhz) . ch N frequency (Mhz)
1 35 ' 2649650 21 85 27.2149
2 37 . 26.9749 72 87 27.2250
3 39 26.9850 23 93 27.2550
a 43 27.0050 24 89 27.2350
5 45 2704607, 25 91 27.2449
6 47 27.0250 ¥62/ 198 27 .2650
7 49 27.0349 27 97 27,2750
8 53 27,0550 ) 28 99 27,2850
9 55 27.0650 29 101 27.2950
10 57 27.0750 30 103 27.3050
11 59 27,0850 a1 105 27.3150
12 63 27,1049 32 107 27.3249
13 65 27.1149 33 109 27.3350
14 67 27.1250 34 11 27.3450
15 69 27.1350 35 113 27.3555
16 73. 27.1550 36 115 27.3650
17 75 27,1650 37 117 27.3749
18 77 27.1750 38 119 27.3850
19 79 27.1850 39 121 27.3950
20 83 27.2050 . 40 123 27.4050
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v u u ¢ s .
4.2.3 wanImAeedInAmNLAAEILATIERANATRgTHRY N = 35
1) jonmaasiden ch 1 1 lestoudn

N = (00100011 = (35) V.
2 1 “ |

o

O ]
i

]

v
¢ laAnud  veo

YUARQY

i 4.15 udnodgw 1Ne N = 35
2) 5}515(1}’(yjm mixer qQutput ?}

47 3 Wy IC MC 3359  aule

AINNDNANENY mixer = 175 khz
AUNFY I =X NI
PUINAIML DO UNTTYEIY = 2.8 V

5UN 4.16 LANSAWUNNLOY mixer output
. : Uy
o [V} L3 v o™ 1
8) L uoRuwisyo 2) NUYIBUAD
» ‘ X . “
B1U1494 schmi+w trigger 7414 Qv (6

Ao wsldivagyeuin = 5V
he v

duty cycle o= AT % F-[hlpfql—}“\ ’ \
L4 T L ;| 1

51U 4.17 WAAIRUAIMLNDENY schmitt trigder
! Uy

4) Frnniasd veo LU0HIuIIRT

. . Y
power amplify Qriﬂ

]
~
-
<

PUVO ALY Y

710 24.18 LRAIBUNNN veo  LNOWIUINNT power amplify
1 i
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5) duuna  AF  MIINNARDY  mod

foamsy sine A0 4 khz - v
g [

'

wwndann Sy N\ /\A \
VUV

1% 2.19 wanedugnm  AF N4 mod
u i

6) spectrum %893 vco lﬁbgﬁiﬁ mod

3 vd HARMOMC
2 nd HARNONIC

TUNDAKENTAL
26.96% Why
53. 920 M,
§0.%99 M,

‘c\‘
o
— &
—

Tﬂ% 4,20 uaed spectrum Yay veo Lﬁaﬁﬂ1ﬂ mod
“ L}
7) spectrum Y23 vco Liawwu power amplify

Tagdela mod

26.9b5 Mh,
T -
1648
% $3.93 Mhl
a8
i 90.%92% H\l

5ﬂ% 4,21 UdMY spectrum Lﬁadwu power amplify
v
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¥
4 )
SPAN BO
- = .mh |
a PR
26.97 ¥,

s1Uf 4.22 udny spectrum MNEIUAINND 27 Mhz
) pect

8) spectrum 19y vcCoO Lgadﬂu power amplify

uwar mod enadnanaluio 5)

26,953 Mhy

26.96% Mhi

SPAN 80 k‘\{

s A

: f
26.9% Mhy

703 4.23 wdae spectrum LNPHNYM power amplify LAY mod U&%
ki

9) fnnmilo modilate URIILUIA

Mod index m = af /f = ( 25 khz 7/ 2 ) / 4khz

£

I
w
-
SN ]
u

¥ 100 / af

actual ma x

= 12.5khz x 100 / 10khz

11

Percent Mod M

= 125 %
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4.2.4 ﬂﬂﬂﬂ?ﬂﬂaaﬂﬁﬂammﬁmﬂﬂﬂaﬁlﬂ?ﬁvﬂﬂ?ﬁﬂﬂ?ﬂﬂ1ﬂﬂﬂ R = 83

1) Luanmaaotaan ch ﬂ 20 Tﬂﬂﬂauﬂﬁ

N = (0r010011), = (83) 7
awlgmnal veo = 27.205 Mhz
mu1m5QQﬂm = 235 mVv i‘“‘l\l ‘\‘Q‘li“n\\lw}én\ .
MR
zﬂ% 4,24 WER IS o N = 83
2) 3ﬂ5@@1m mixer output % .
41 3 w99 IC MC 3359 wul@ :
ANERS Y mixer = 415 khz ,
1w 1a U0 = 0.36  V

PRI L NDHIEI 19T ULNY = 2.5 Y

21 4.25 LARIFAUNINYDY mixer output
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+ MAIN MODULE FOR TRANSMIT /

i PROGRAM /
§ e o
extrn screenl:far
extrn screenZ:far
extrn screendifar
extrn screendifar
main_dats segmeny
num db 2
false db  2z,10,'YOU PRESS WRONG KEY','
db 23,10, TRY AGAIN Yy!

div db.  £5,35,37,39,43,45,47,49,53,565
db  55.63,65,67,69,73,75,77,79,83
db £%,93,89,61,585,97.59,101,103,

A}

db 107,109,111, 113,115 117,119,1
failure db  €<k,0ah,31 dupt' )
db ‘TEANSMISSION FAILURE', '€’
main_data ends
main_code sedmer.- pubfic 'code!
assume csimain_code,dsimein_data
read_key macro

mov ah,OSh

int «!lh
endm
§mmm oo
: MAIN PROGRAM FOR MAIN /
3 MODULE /
o TTmT ST e .
' start: mov zz,main_data
mov dsyak 1set ds regist

caltl screenl
skis read_key

cmp ' a1,0dh
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sk2:

sk3:

skd:

jne skl
call screenl
-read_key
mov ch,al $ input channal
read_key
_mov clyal sbetween 01 -
cmp cx,3031h {is input dsta
jb sk4
cmp ‘cx,3430h {is input data
ja sk4
sub chy3Ch
sub~  c¢l1,30h
moé‘ _:ai,ch
mov  d1,10 -
mel  dl S
sub ch,ch
add 8X,CX
mov di,a;
mov dl.div[di]
add d1,128
mov al,dl
mov ,dx,023fth
out dxsal
mov b1,90
call delgy
mov dlydividi]
mov al,dl '
nov dx,0231h
out, dx,al
call screeni
read_key
cmp al,31h
ib sk5
cmp al,32h
ja sk5
jap transmission
call error_mesg
Jmp sk2
~-66-



skb5¢ call error_mes¢

jmp sk3
transmissiont call tranemit

mov ah,4ch
int 21h

ERROR MESAGE PROCEDURE /

FOR MAIN MODULE /
error_mesg prot

lea di,num
sub ch,ch

mov €1,0di]
lea di,false
sk8¢ mov dh,[di]

mov dl,0di+i]

push CK
add 33
mov TXel

sk6: push bx

mov a2
int 10h
mov al.tdil
cmp al,24h
je sk7
mov bi;8fh
mov 2h9
int 1Ch
inc dl

inc di

pop bx

Jjmp sk6

k7 inc di

pop bx
pop CK
loop sk8
ret
error_mesg endp
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; DELAY PROCEDURE FOR /
; MAIN MODULE /

delay proc

push cx
push dx
sub  CX,CxK
sub dx,dx
mov  ah,l
int lah
chk_bsec: nov ah,0
int  lah
cmp disbl

ib chk_bsec

Pop dx
pop X
ret

+ CLEAR SCREEN PROCEDURE /
FOR MAIN MGDULE /

-s

clirsce proc
mov  ch,0
mov dh,24
int 10h
mov ah,6
oov 51,0
mov cx,0
acv dh,24
mov  d1,79
mov bh7

int 10h

clrscr endp

\
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; TRANSMIT PROCEDURE /
s FOR.MAIN MODULE /

transmit

chk_CTS:

chk_3sec:

send_data:

‘proc

mov  dx,03fbh
mov al,83h
out  dx,al
mov  dx,03fSh
mov  al,00h

out  dx,al

mov___ dx,03f8h___

_may”_-al,OCOh
out dx,al
mov dx,03fbh
mov ~ al,03h
out  dx,al
mov  dx,03fch
mov aly,02h
out  dx,al
sub  Cx,CK
sub dz,dx
mov ah, 1

int 1ah

mov  dx,03feh
in al,dx
and al,10h
Jjnz send_data

mov  ah,0

int lah
cmp 41,90
je stopl

jmp  chk_3sec
call screend
mov  ah, 15
int i0h

mov dh,l

sset Bbit word,1 stop bit
sno parity bit,DLAB = 1

sset baud rate at 600 baud

sset DLAB = 0

sout RTS signal

sread -modem status
sreceive CTS signal

sif yes send data

$if no wait until 3 sec



tnc_linet

sk9:

chk_regd:

sk10:
skil:

stopl:

_70_

mov.
inc
mov
push
mov
int
mov
in
Jz
mov
int

cmp

mowv
ou¥
pep
cCmp
Jje

ot

pusth
mov
wov
mov

int

Rjuls
Jmp
pop
dec
dec
Jmp
mov

mov

dil,3

dh

cx,0

dx

ah,2

10h
dx,03fdh
sl,dx
chk_reg
ah,08h
21h
al,08h
skt
dx,03f8h
dxeal.
dx

at,Cdh

cx
bl,0fh
CXol
ah,3

10h

inc_line
dx
dl
CK

sk9

dx,offset failure

ah,0Sh

sread line status register
sis transmit holding register en
sif yes read character to send

sfrom keyboard

:tranémit data to RS-232c port

sis it '®' character
;if yes end Lransmission
sif no display character on

yscreen



int 2lh
stop2: mov dx,03fch
mov  al,0Ch
out dx,al
Fet
transmit endp

main_éb&e ends

end start

end
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public screenl
menudeta segment  public ‘'data’

countl db 9

datal db 5,34,0b0h, 'PROJECT',0bOh, '$"
db 6,28,0bOh,'40 CH, WIRELESS MODEM',0bOh,'$’
db 8,38,'BY',"$"
db 10,20,31h,'. ', "'$’
db 12,20,32h,"+",'$’
db 14,35, ADVISOR",'$'
db 18,24,0b0h, ' TELECOMMUNICATION DEPARTMENT',0b0
db 19,34,0bOh, 'KMIT_L*,0b0h,'$"
db 23,52,20h, *PRESS ENTER. 70 CONTINUE',20h,'$’

count2- db 3
data2 db fb.ZA.‘Prapoj Jatemongkeolrat 281107','¢"
db 12,24, 'Pongpan Makrungruengkrai 291141','y"

db  16,25,'Asst.Prof. Narong Haemakorn','$'

menudata ends
menucode segment public ‘'code’
screent proc fdr

assume cs:menucode,ds:mernudata

+MAIN PROGKAM FOR SCREEN1 /
H MODULE /

begin: - push ds
sup ax,ax
push ax
mov  ax,menudata ;get ds redister

mov ds,ax

mov ah,0 1set 80x25 black and white
int 10h smonitor

mov  ah, 1% iread active display page

int  10h

mov dh{Z . iset the firﬁt row apd column

: T4

— - TSV S,



mov  d1,8 ifor the top of horizontal line

call horizon

mov dh,21 sset the first row and column
mov dl,B 1for the bottom of horizonial
call horizon '
mov  dh,2 jset the first row and column
mov  dl,9 ifor the left of wverticel line
call verhical

mov dh.2 s6el, the first row and column
mov  dl,69 ifor the right of verticsl lin
call vertical ) _

e R o8 G X-1Z5) T-

GalT Tormal_char =

pop ax
pop ds
ret

__________________________________

+HOR1ZONTAL LINE PLOT PROCEDURE /

i FOR SCREEN! /-
e
horizon proc y
push bx
nov CX,l
repls mov ah,2
inl. 10h .
mov  bl,70h '

mov  al,0cdh

mov ah,8

ink 10h
inc dl
cmp 41,70
jb repl
pop bx
ret,

horizon endp



vertical

rep:

vertical

sREVERSE CHARACTER DISPLAY /
;  PROCEDURE FOR SCREENI  /

rev_char

repd:

repd:

proc
push
mov
mov
int

mov

mov

_ moy

int

inc

pop
ret,

endp

mov

cmp

bx
cx, 1
ahs2
10h
b1,70h
al,0bah
ah,8
10h

dh
dh,22
rep?
bx

di,count)
ch,ch
cl,ldil
di,datal
dh,tdil
dgl,{did1l
cX

Cx, 1

di?2

bx

ah,2-

10h
al,ldil
al,24h .

d’ -74~



~ -

je

mov

mov

int

inc

inc

pop

jup

repb¢ inc
pop
pop

-- loop
- = -—ret

rev_char endp
sNORMAL CHARACTER DISPLAY /
3 PROCEDURE FOR SCREENI /
normal_char proc
lea
sub
mov
lea
repb: mov
mov
push
mov
add
rep?: push
mov
int
nmov
cmp
je
mov
mov
int

inc

repd
b1,70h
ah,9
10h
dl
di.
bx
repd
di
bx .
cx

repd— --

[ S -

di,count2
ch.ch
cl,yldil
di,data2
dh,[dil
dl,ldi+ll
cX

cx,t

di,2

bx

ah,2

10h
al,idi}
al,24h
repB
b1,0fh
ah,8

“10h

di



inc di

pop bx
np  rep? ¢
rep8: inc di
pop bx
pop cx
loop repb
ret
normal_char endp
screenl endp
menucode ends
end  begin .

end



{PROCEDURE FAR SCREEN2 MODULE /
. TO DISPLAY MENU2 Sy

# e e e v - =

public  screen2
menudata segment public ‘'dsta’
count ! db b
data} db 6,29,0b1h, "CHANNEL FREQUENCY',Obth,'$’
db 8.32.0b1h,'TRA&SM!SSON',Oblh,‘Q'
db 12,27,' CH1 = "','¢’
_db____16,27,' CH40 = *,°$’ : _
—db ‘[QLZAyL;BANDWIDTH P AN e
db 23,49, PRESS NUMBER 1 - 40 ', ‘¢!
count2 -~ db ~5 ‘

data2 db 10,21, 'Select Frequency To Trapsmit Data’,
db 12,38, '26.965 NHz','$’
db 14,21,'To', '8’ /

db 16,38,'27.405 MHz',"$’
db 18,42,'10 KHz','$'

menudata ends
menucode segment public ‘'code’
screen? proc fap

assume csimenucode,ds:menudata

begin: push ds

sub ax,ax

push ax

mov ax,menudata

mov ds,ax iset, ds register

nov ah,0 ;set, 80x25 black and white
int 10h smonitor

mov ah, 15 iread active display page

int  10h |
mov, dh,3 1set, the first row and column
mov dl, 11 ;foy the top of hoizontsl lin

axdiop



" i HORIZONTAL LINE PLOT  /
. PROCEDURE FOR SCREENZ  /

horizon

4set

ifor

;set

sfor

1set

sfor

call horizon

mov dh,21 .

mov - dl,1}

call harizon

mov dh,3

nov di,11

¢call vertical

mov dh,3

mov dl,67

call  vertical

call rev_char

call normal_chat. .
« =POP ~- BE e

pop ds

ret

proc

push  bx

mov cxy !

nov ah,2

int, 10h

mov b1,70h

mov al,0cdh

mov ah,9

inl, 10h

inc dl

cnp d1,67

jb repl

pop bx

ret

the f}rst row and column

the botLtom of horizontal-

the first row and column

the left of vertical lin

the first row and column

the right of vertical 1li



i VERTICAL LINE PLOT /
s PROCEDURE FOR SCREENZ /

veriical proc
push  bx
mov (4} O

rep2: mov ah,2

int 10h
mov b1,70h
mov al,0bah
o T T mov 8h,9
- T T i o
inc dh.
) cmp  dh,22
Jb rep?
pop ﬁx
ref,

vartical endp
s REVERSE CHARACTEK DISPLAY /
+  PRGCTDURE FOR SCKEEH2 Y

QU S e T

rev_char  proc

lea diycountl
sub chych
mov cl,ldil

lea di,datal
rep3: mov dh,ldil
mov di,ldi+l11l

push cX
mov CcX,1
add di,2

repd: push bx

mov ah,2
int 10h
mov he],[di]
cop  al,24h
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reps:

)

(NORMAL CHARACTER DISPLAY /
1 PROCEDURE FOR SCREENZ /

ekl &l Sy 77 ey

normal_char

repb:

rep?:

Je
mov
mov
int
inc
inc
pop
jmp
inc
pop
POp. .

. loop .

ret

endp

proc
lea
sub
nov
lea
mov
mov
push
mov
add
push
nov
int,
mov
cmp
je
wov
mov
int

inc

repd ’
b1,70h
ah,8
10h
dl

di

bx
repd
di

bx

¢x

repd

di,countd
chy,ch
cl,ldil
di,datal
dh,1dil
dl,Ldi+1]
(o3

cxyl

di,2

bx

ah,2

10h

a1, [dil
al,24h
repB'
bl,7fh
ah,8

10h

dl
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rep8:

normal_char

screen?

menucode

=) 1 1+

end”

inc
pop
jmp
inc
pop
pop
loop
ret
endp
endp

ends

di
bx
rep?
di
bx
cX

repb

“begin



1 PROCEDURE FAR SCREEN3 MODULE /
; TO DISPLAY MENU3 /

menudata
count
datal

anntz

“data2

datal
menqdata
menucode

"screend

; MAIN FROGRAM FOk SCREENZ /
; MODULE - /

public  screend
segment public ‘data’
db 4
db 8,28,0b1h, '"METHOD OF TRANSMISSION',0bth,'$
db 10,23,' PRESS 1 FOR *,'$'
db 12,23,' PRESS 2 PFOR ','$'
db. 14,32,20h, 'SET UP ALREADY',20h,'$’
db 2 V;h - -
Eﬁ - fajég,'Keyboard Transfer;:T;} ) T
db 12,39, 'File Transfer','$’ -
db 5,16,0¢%h,5,62,0bbh,18,16,0c8h,18,62,0bch,
ends,
segﬁent public ‘code’
proc fap
assume  ¢simenuccde,dsimenudata
.
push ds
sub gx,ax
push  ax
mov ax,menudata
mov ds,ax 1set, ds register
nov ah,0 1set B0x25 black and while
ini 10h ymonitor
nov ah, 1% iread active display page
int 10h
moy dh,5 * yset the first row and column
mov di,17 ;for the top of horizonisl lin
call  horizon
mov. dh, 18 iset the first row and column
mov di, 17 ifor the bottom of horizontal
chﬂ horizon
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mov dh,6 ;set the first row end column

wov dl, 16 sfor the left of vertical line

call veriical

mov dh, b 1set the first row and column

mov di,62 ifor the right of vertical lin
- call. vertical

call corner

call rev_char

= call noreal_char
pop ax
- pop _ds .= __ - e
reb . - SR

1 HORIZONTAL LINE PLOT PROCEDURE /

H FOR SCREEN3 /
e ST
horizon proc
push . bx
mov CEL i
repl: nov ah,g
int 10h
mov bi,0fh

mov al, Ocdh

mov a3k, 8
int ok
inc dl
chp d1,62
jb repl_
pop bx
rel

horizon endp

i VERTICAL LINE PLOT PROCEDURE /
H FOR SCREEN3 | /

vertical proc
push bx

mov . cx,1

5 el



rep2: mov ah,2

int 10h
mov b1, 0fh
mov al,0bsh

nov ah,9

int 10h
inc dh
cmp dh, 18
Jb rep2
pop bx
ret

- vertical endp -

Ve e ———— e o e e i B bl

+

i CORNER PLOT PROCEDURE /
d FOR SCREEN3 /
corner  proc
oV cx. !
lea di,datad
k1: push  bx
nov dh,tdil
cmp  dh,24h
je ¥2
nov dl,(dit+1]

nov ah,2
int 10h
mov b1,0fh

nov a3}, ldit+21

nov ah,%

int 1Ch
add di.3
pop bx
jmp k1

k2: vpop bx
ret

corner  endp
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vertical proc
push bx
mov cX,1

rep2: mov ah,2

int 10h
mov  b1,07h
mov al,0bhah
mov ah,9
int,  10h
inc dh
cmp dh,24

) jb repd
pop bx
ret

vertical endp

+ CORNER PLOT_PROCEDURE /
corner PrOc
mnov cxy

les di,data2

push bx
rep3d: mov dh,ldil
: cmp dhy24h
je repd

mov dl,(di+l]
-mov ah,2

int 1Gh

‘mov  5},07h
mov  al,[di+2]

mov 3h,9

int 1Ch
add di,3
jmp repd

repd4: - pop bx
ret

corner endp

/o -89-



repb!

rep?:

rep8:

normal_char
screend

menucode

lea  di,count2
sub  ch,ch

nov cl,ldil
lea di,data2
mov dh,tdil
nov dl,tdi+tl

push ecx
mov cx,1 .
add di,2
push  bx

mov’ _ 8h,2
in, 10h -~
mov —~-5Lr[a?J

cnp+—_81,24h= -

je rep8
mov  b1,7fh
mov ah,9

int 10n 4

inc dl
‘inc di
pop bx
Jjmp rep?
inc di
pop bx
pop cX
loop repb
ret,

endp

endp

ends

end begin

end



repb:

rep?:

rep8:

normal_char
screend

menucode

lea
sub
mov
lea
mov
mov
push
mov
add
push
mov
int
mov
cmp
Je
mov
mov
int
inc
inc
pop
Jjmp
inc
pop
pop
joop
ret
endp
endp
ends
end

end

di,count2
chych
cl,Idil
di,data?
dh,ldil
di,[di+1l
cx’

cx,1 .
di,2

bx

ah,2

10h
al,ldil

-81,24h

rep8
b1,7fh
ah,8
10h ¢
d}

di

bx
rep?
di

bx

cx

repb

begin



i CLEAR SCREEN PROCEDURE /

-

clrscr  proc

mov  c¢ch,0

mov  dh,24
mov  ah,0
int 10h

mov  ah,b
mov al,0

nov cx,0

mov  dh,24
mov  d1,79
mov bh,7
int 10k
rel

cirscr endp

; HORIZORTAL PLOT PROCEDURE /

D e o s em e m e am .

¥
horizon proc
push bx
nov Cxyl

repl: mov ah,2

int 10h
mov b1,07h
mov al,0dbh

mov  ah,9

int 10h
inc  dl
cmp d1,78
Jb repl
pop bx
ret

horizon endp

i VERTICAL PLOT PROCEDURE */

_88_



repd:

2w

mov
int
mov
mov
moVv
int
inc
cmp

Jb

-pop

ret

@gp@ipal —~endp ——

ah,2
10h
b1,0Th
al,0bah
ah,9
10h

dh
dh, 18
repl

bx

‘__.._....._x..__.._____:.—m~51.

¢ CORMER PLOT PROCEDURE /
H FOR SCREEN3 /

+

corner

kit

k2:

corner

proc
mov
lea
push

mov

tnp

je’
oV
mov
int
mov
mov
mov
int
add
pop
jmp
pop
ret

endp

cXyl
diydatad
bx
dh,ldil
dh,24h

k2
d1,ldi+l]
ah,2

10h
bl,0fh
al,[di+2]
ah,9

10h

di,3

bx

k1

bx



; NORMAL CHARACTER DISPLAY /
; PROCEDURE /

normal_char

rep5:

reph:

normal_char

receijve

proc
mov
mov
out,
mov
mov
out
mov
nov

out,

di,data
dh,fdil
41,0dit
by

ah,?2
10h
al,ldil
al,24h.

dx,03fb
al,83h
dx,al
dx,03f9
al,00h
dxyal
dx,03f8
al,0cOh
dx,al

1

11

h

h

h

..90'_

iset 8 bit word,istop bil

{no parity

1set, baud rate to 600



jnc_line:

rep7:

chk_reg!

mov
mov
out
mov
in
mov
int
mov
mov
inc
mov
push
mov
int
mov
in

gd

mov
in
pop

cmp

pop
inc
cep
jz

inc

Jmp

dx,03fbh
al,03h
dx,al
dx,03f8h
al,dx
ah, 15
10h

dhy !
d1,3

dh

-cx, 0

dx

ah,2
10h
dx,03fdh
31,dx
al,01h
chi_reg
dx,03f8h
al,dx
dx
al,08h
rep9
al,0ch
rep8
al,23h
stop

cx
b},0fh
cx,!
ah,S
10h

cx

cX
cxy75
repg

dl

rep?

_91_

1set, DLAB =0

iclear any data receive

ibefore

iread line status register
o

* .3 data in receive buffer

1o check again
iyes get data to display

100 screen

"

1ic data backspace?

yiz data relurn?

4izplay data al position

iis,character is 757



rep8: jmp inc_line spoint to first row and column

rep8: pop  dx

dec dl syes poinl column back
dec cx sdecrement counter
jop rep{

stopt: ret send of transmission

receive endp
rx_code ends
end stari

.end
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MC1648/MC1648M

VOLTAGE-CONI HCLLED
OSCILLATOR -

- The MC1648 requires an sxterna! par.llo;\
tank circuit consisting of 1he inductor (L)
and capacitor {C).

A varactor diode may be incorporated into
the twenk circuit 10 provide a voliage varisbile
input for the oscollnor-(VCO) -The MC1R48
was designed for usé in the Motorols Phase:
Locked Loop shown in Figute 9. This device
may alio be used in many other applications-

* Bies Pgint 10
Tenk™ 1”2

b T 77T T 7Fequiting a fixed” ér variable frequency clock
N i "_‘_ » . . source of high spectral purity. {See Figure 2.)°
e - =TT T T 7 The MC1648 may be opersted from & +5.0
Input Capacuunce- pLb tvp Vdc supply or a =5.2 Vgc supply, dupendin
Manimum Series Resistance for L (External p on s ;:::;l . uiurr.\ohu? PPly, aup 9
tnducisnce) = 50 £ wyp gt S .
Power Dissipstion = 150 mW tvp/pke ’ - -
{+ 5.0 Vdc Supply) 1 Supply Voltage | Gnd Pins Supply Pins
Maximum Output Frequency = 225 MHz typ +5.0 vdc 2.8 1,14
a -5.2 Vdc 1.14 7.8

L SUFFIX P SUFFIX F SUFFIX
. CERAMIC PACKAGE PLASTIC PACKAGE * CERAMIC PACKAGE -
K CASE 632 \ CASE 646 \ CASE 607 /
. FIGURE 1 = CIRCUIT SCHEMATIC
veca veer

: ’G]p k M iy [ L. \
Q2 62 ’
3
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. MC1648/MC1648M

FIGURE 3 — TEST CIRCUIY AND WAVEFORMS
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OPERATING CHARACTERISTICS P

FIGURE & ~ THE MC1648 OPERATING IN THE VOLTAGE

Figure 1 illustrates the circuit schematic for the
, CONTROLLED MODE °

MC1648. The oscillator incorporates positive feed-

0

.
back by coupling the base of 1ansistof 06 to the R .
coliecior of Q7. An sutomatic gain controt LAGC) ’ [ St =
is incorporated 10 hmit the curfent thréugh the ) ‘:" h ) R N
— mpe - emMiltér-couplea pait of transistors {Q? cng 06) and . :__[ dutpet ]
- D b . N g

allow optimum {requency reiponse of the ostilator.

e o T A 2 L.

in order 10 Msintaithe high Q of whe ocillptor:z:z

and provide high spectral purity at the output, »IC'I
. R ;

transistor 04 s used 10 yranstale the oscillator sig- -
'
and Q3. . . s . .

ne! 10 the ouippt gitterential pair Q2
Q2 8ano Q3, in conjunction with output trensistor
Q1. provides & highiy bu“eum_oulpm which pro-

) ha cathoas of the varsctor dioae (D) should be

Juces & sQuers wave. Transistors Qg wng Q11 pro- - . bissed at teast 2 Vg sbove VEE 1=1.4 V tur po>

vide the biss anve for the oxciltstor and outpul itive supply opwration). .

putter. ‘Figure 2 1ndicstes the high sps_c"al purity § ) .

of the éscillator output Ipin 3} . When the MCI§48 i used with @ constant dc voilege
10 the veractor diode, the output tieguency will vaty

shightly tecause of internal noise. This vanietion is plotied

v/hen operating the oscillator .in the vollage
versus opeisling lrequency in Figure 5.

controiled mode (Figuuid), it shoulo be noted that
i

1
FIGURE 6 — NOISE DEVIATION TEST CIRCUIT AND WAVEFORM
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MC1648/MC1648M

*

TRANSFER CHARACTERISTICS INT
USING EXTERNAL VARACTOR

HE VOLTAGE CONTROLLED MODE

DIODE -AND COML. T4 = 25°C
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Typicnl transter ch'an.curislics the
oscillutor in the voltage controlled mode are
shown in Figures 6, 7, and 8. Figures 6 and 8 .
3how transier- characteristics employing only
the capacitance of the varactor diode {pilus the
input capacitance of the oscillator, 6 pF 1ypi-
cat). Figure 7 illustrates the oscitiator opetating
in a voliage comvoll-d mode with the outpul

_ frequency range hmnad This is achieved by’
) aodmg F cnpunor Tin paraliel with the “tenkh 7
. i .circuit as _shown. The kﬂ resistor in Figures6
and 7fs -usud- 30 "protect” the varactor diode
auring testing, 1 . is, DOt necussary a3 fong _ .
-=x ~a3 1he Oc input-volisge does NO1 cause the diode .
xo bucome ¥6rovard Diased. The larger-valued
nsts'mrjsi —’khi—m —anuu 8 - fequnod 10 -
. provide isolation for the nigh impedance
i . junciions of the two varactor diodes,
— . The .tuning range. of the oscillator in_the
: vph’qgo controlisd mode masy be calculated .s;

tmax  VCpimaxi 4 Cs
max AT
1, \/CD(rr.ml * CS

where) 'm‘n
1 2'\/L(CD(m.l) + Cs

Cg = shunt capacitance {input plus er lemnl
capacitance).

for

min

R

Cp = varactor capacitunce 8s & function
of bias voitage. . -
Good 'RF and low-freguency bypassing-is
necessary on the power supply pins. (See
. Figure 2.) :

The phase locked Ioop shown in Figure 9
illustrates the use of the MC1648 as 2 vollage
controlted oscilistor, The figure jtiusirates
a trequency symihesizer useful in tuners tor
FM broadcast, genersl avistion, matitime and
lahOomobile communications, amateur and
CB ruceivers. The system operatés from « single
+ 5.0 Vdc supply, &nd requifes no nternat trons-
tations, since all compoheniy are computible.

" Frequency geéneration of this tvpe ofturs
the advanisges of sinple crystal opuragion,
simple channet sulection, and elimingtion of
specinl circuitry 10 prevent harmoni lochup,
Acditiona! featurey inciude dc digital switching

.

> APPLICATIONS INFORMATION

<

cffwﬂfmﬂ’—!ﬁi‘ﬂ‘
be (ped 10 bypsis ihy AGC point and the VCO
input {varsctor didde), ouaumumg only
dc levels at these points. .

‘For output freguency opeuuon bnwun
4 MHZ and 50 MHz » 0.1-uF cupacitor i sulli-
cient for C1 and C2. At highur {requencies,

smauller values of cmacnunu should be ud;
a1 lower frequencies, l.rg-r “values of capaci-
wence. At high 1uquoncu| the velue ot bypass.
capnciwu depenits directly vwpon the physical
tayout of the sysrem. All bypassing’ should be.:
us close to the packapa pins #$ pombu lo
minimize unwunua lead inducuﬂco.

The peak-10- pnk swlng of she ‘-nk c"cu x___:‘:
is sut internaily by mg AGC wcircuinry, Since wus
voltage swing ol he’ ‘unk cm:uh prov:dor the ——
‘drive for the output butler, the' AGC polential
direcily aflects the output wnv‘-lorm. Hnis
desired 10 have a sine wave at the outputof —
the MC1648, a series resistof is tind trom the,
AGC point t0 thé most nogmve power poten-:
tiu) {ground if +5.0 volt supply is used, —5. 2
volis if a nepative ;upplv is used) as shown in
Figure 10.

A1 frequenciss sbove 100 MHz typ, it may
be Cesirable 10 incresse 1he tank circuit peak-
10-puak volupe in order 10 shape the signa!
at the outpul of the MC1648. This is accom:
phsh-d by tying 8 urus rosistor {1 kT mini- |
mum) from ths AGC tq the mos1 gositive
power potentist hs 0 volts Jlg +5.0 volt'sup-

-

.

ply is used, ground if a:-5.2 voit wpplv i

used) igure 31 lllunuus his prmcnplo. :
]

. -

{pretersble over RF uvnlchmg with a muluple
crystal systemt), and 8 blona range of wning (up
10 150 MHz, the range being sut by the varscio
d)odu)

The output frequency ‘of the synthesizer
loop is delermined by 1he reteronce luq;unci
and the number programmed at the proytam-
mauble counter] fgyy Ni,gg.. The channel
spacing is squal 10 frequency “,.ﬂ

For agcdnonal mlovmauon on applications
and designs Sor phiise locud .loops ano digital
frequency synihesizers, sve Moloroln Applica:
rlion Notes AN-532A, AN- 535 AN 553, AN-
564 or AN594.

«
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Figure 16-shows the MC1648 in the variable frequency Figure 12 shows the MC1648 operating from 5.0 Vdc
swde operating from a ¢5.0 Vdc supply. To obtsin « sine and +9.0 Vdc power supphies. This peemits ¢ higher voltege
higher’ ouiput power than is possible fsém the

wove ol Ul OULPUL, @ fesistol 13 @00cO liom the AGC swing and
it lpan 5) 10 VEE. MECL output tpin 31. Piots of output pows! veisusy tote!
Figure 1) shows e MC1648 in the variable frequency collecror load sesistance al pin 1 are given in Figures 13
mode Operating from 2 5.0 Vdc supply. To extend the and .14 for 100 MH? .and 10 MHZz operation. The 1ol
welul range ©of Ihe device {maintain 3 square wave Oulput coltector load includes R in paratlel with Ap of L1. 3ud
C1 at resonance. The Gptimum value for R ot 100 MHz

dove 175 BAH7), @ resistor is edded (O the AGC

rewit at
pn S (14 ohm mmimum). .
%

d'pp(oximnely 850 ohms.

#IGURE 10~ METHDD OF OB1 AINING A SINE-WAVE OUTPUT.

FIGURE 11 < METHOD OF EXTENDING THE USE FUL RANGE
OF THE MC1648 (SQOUAHE WAVE QuUTPUT)
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FIGURE 12 — CIRCUIT USED FOR

; FIGURE 13 = POWER OUTPUT versus COLLECTOR LOAD

COLLECTOR OUTPUT OPE RATION

FIGURE 14 — POWER OUY_PI'H ;Uuu COLLECTOR LOAD
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