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ABSTRACT

Using types of antenna. We have to know about each of antenna’s properties for usefulness. The
properties that are very important in antenna’s Engineering. It means the pattern which moves to different
directions around the antenna. The TV sender wanted Omnidirectional while the TV receiver needs the
di!rectional antenna.

So that this project case finished for educate TV - Antenna Pattern System to VHF kind PAL-B
sistem which consist of carrier of picture ‘s signal from channel 3 until channel 12. This thesis will test by
receiving the radio frequency wave that the receiver antenna is operated. The signal will be transferred to
digital signal and is taken to plot a graph, showing the model on a computer screen. We can operate C

program to control all of tasks.Graph is completed can take to check the antenna patterns in the small

d{epartments that produce low price of antennas and measurements.
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4 a ¥ d
namiedouldithi

Ao =46 =k v, o)
dr
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nIoidoummeninnvesgilegluzilves
T
0,0= | A0a+0, ®)
ndiluszuyves PLL d1nhnsdinrzialomsardaiems unesy (Laplace Transform) Soumla

v Foulaid

0, 6= &V, . . l6)
S )

¥
Al 52Uy PLL ansouaasuuuiaeslansgy 2.7

. 00(s)
U+ Dy kg | FS) Y kors >
9o(s)T
Wi 27 pliraaudanswes PLL
Tavningd 27 wemnsadounsumesileifuvesszuyldae
0.s) KK F(s)/s wlT)

Gi (s) 1 +K K F(s)/s

213 wesnsesnnudlugy
o 1o & o wa a
dmivnsdiaesnsesmanddwin Fs) lugl Futhumniung quanialaudinvesgy
v ¥
dmivluntivenanld 2 Ysemsfie 2evsnseauuumiaduniossesnseaiuia-udn (Leap-Lac
4 a
FILTER) (122995 NTBIANRLU LD ARN

R1

ilp O 4YAAY, »o/p

R2
CI

A, NITNTVUNIATH
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R1

ilp —O olp

v, NIINTRAVLLOAAN
U 2.8 gUuamsnIINBULLIMITGH taz uendv

N nsBuVMaEd niesnseudiu Fa-ufin (Lead-Lag Filter) uaaslugyl 2.8 n

nsuesHanTuiie

Fis) - sT,+ 1 .(8)
sT, +1

Tas T, =(R,+R)C
T, =(R2C)
2vsnTBVVIBAANIINT MBS Han Funandlane

F(s) = (sT,+1 L )

sT,

oy ° J
Tav A 1T inuveaaesveeimualitiamn q Sumuauns @) aslumums (7) 2l

nimmesHeidu vearmeniyndemaduyn e

H, (S) = _e_°E_S_) = KoKd (STz + l)frl . (10)
9, (s) Sz +s(1+ KoKde)f[‘l + Koder,

139 81299sns8uVUEAAN tnuaums (0) asluaums 7) seldns e eisuves PLL Ao
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KK, GT,+0T, .. (1)
s’ +s (K K,T)T, +KK,/T,

v e eddu (10), (1) Wouldeglumenvosszuutloundunuuzes T2 (Servo) 1Ay

he = sCEO,-®YKK)+o} L (12)
1
$S+260 s+
s ©, = \/KoKd/T,

15 (K K,/T) X (T, + UK K,

ST
]

Hei K K >>0, udmsnaresiladsu B, sedszunalén

2605+ ~(13)
$+260s+®}

dmiu PLL N1$1snseannuduvuneninlugy nsumesiadsudie

e 2605+, . (14)
2
s+250 s+ @2
Tae ®, = v KK,T,

T, v KK/T, =3¥»T0,

ST
1

uazdnumessesiTunnuuandesenhanaduyndeoitlounduudes1d
0.6 = 0,65-6, ) _ . (15)

J @ ’ -
FansnuresHanFuveurmonissaamadunnyes PLL uans18ie
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0.0 = 10,0 .. (16)
—GE 0,6
niodould
00 . s (1)
m s +KKF (s)

‘\‘

&1 PLL W4esnseeriindadauuumadvuds niumesfadsuvoarmessdremadunnifou

ERT

2
Hy(s) = 0,(s5) = ss+®,KK) .. ( .18)
6.6 sS+2Ems+®}
= ss+11) L. (19)
SZ + zgmns + (Dnz

i muamiguiny 1T nBsTINNA K X >>0,) ud

2
HS (S) = S
S+260 s+

dmiunsumesfaisuveunaoasey domaduynvesPLL 714 29snsoamvuenin

18 Taoumuaunmsi ©) asluaums (17) nsues Hatsuvearaeasosae

s’ 2D

Hos) = 0,(5) = _
6, (s) s+ 2&0),.5 + (1),,2
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22 AANMIIMNUveIMInTITRN
mshanuludiesmadidygiulszoonlfe  medutisdygnunimd RF uay
MAVIETYYIUANIND RF

o

22.1  N1SMNUMIAR AT UINAING RF

v v

o o

mshawesmaduiadyauniuding  Ussnoumamiiiadyanuingiu 2 ga
vamuondaszandu dud gausnludwes BAND T Usznevlidwmasuidanutivesyes
2 fudes 4 vimdhiimidiadyunnudingius 4825 Miz 81 62.25 Mz Uszneu'la
mA PHASE LOCK LOOP (PLL) (azn1f VOLTAGE CONTROL OSCILATOR ( VCO ) uag
gafinealutu vos BAND I Usznouluiaenandves 5 feves 12 wmdhiduiladyenu
mm?i’inqﬁ”\um' 175.25 MHz 4 224.25 MHz lumssenuuumsiuianuivesvesdng szd

AUDYD Carrier MM TUIARZFOY 2101 T RAEIUMSUIAIR LD DD AT AN T IuIA Az ¥4

» ¥
UszneuTuRrennudaail

BANDI ﬂ’J‘liJ?;"UOQ CARRIER W mm?ﬁm CARRIER ({84
CHANNEL 2 48.25 MHz 53.75 MHz
CHANNEL 3 - 55.25 MHz 60.75 MHz
CHANNEL 4 62.25 MHZ 67.75 MHz

AT NANYDEDATAIANDS YOINLDTDY 2 DeTee 4

BAND III ﬂ’J'IiJ‘fj‘UEN CARRIER MW ﬂ’J'Iil?;‘Uf)s'i CARRIER ({69
CHANNEL 5 175.25 MHz 180.75 MHz
C(HANNEL 6 182.25 MHz 187.75 MHz
CHANNEL 7 189.25 MHz 194.75 MHz
CHANNEL 8 196.25 MHz 201.75 MHz
CHANNEL 9 203.25 MHz 208.75 MHz
CHANNEL 10 210.25 MHz 512.75 MHz
CHANNEL 11 217.25 MHz 222.75 MHz
CHANNEL 12 224.25 MHz 229.75 MHz

AT NANVDVRATAUAADIVDINNNDYOI 5 DIN1WAYOS 12

mafduladyyrunnudingezysznovlufaodudnny fie ludiuves PHASE LOCK

LOOP (PLL) tlagz VOLTAGE CONTROL OSCILLATOR (VCO) miv‘hﬂuwmmﬂﬁlﬂuuun
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Program Frequency Synthesizer au13aTusunsuldaeosvamdan e uudas Channel ay
#oams Taumstlow Data Binary va1a 8 Bit 1¥nd12993 A1w09 Data Binary 8 Bit itfoulily
uAnIAYeI BAND I uaz BAND I szuvnsinfuluudazye  n1soonuuumsniaiyes PHASE
Lock LooP lasenuuulaeld 1IC1 wed MC145151 (Parallel-Input PLL Frequency Syntesizer)
uledfamnsalusunsumsiendilrondinafifasnis  waens  Interface  Wuuuy

g

Single-Modulus Prescalers SN4ULIaNEUNNTNIWIALLBUNNIN 14 Parallel Input 9@ M35y
Tosunsunaw@ (N - COUNTER ) dmsumsimniudildon uay Input 3 Parallel 14 dnsu
Tosunsunaudndn ( R-COUNTER ) dmsumsamandndnldihinnudsheds snvaslns
ahhaialilued IC1 MC145151 ueraaldagy

RA2 RAI RAO

L L1
LOCK
0SC — | 14X8 ROM REFERENCE DECODER | — LD
DETECT

osc — > 14-BIT/ R COUNTER M rasE oD OUT
FIN — > 14 BIT/N COUNTER DETECT

TR —___TRANSMIT OFFSET ADDER |
| N I I NS B B B

N13 NO

PHASE — fv
DETECT [ fr

FV

MC145151 BLOCK DIAGRAM
31#i 29 uana BLOCK DIAGRAM Tasaadranwluves IC1 MC145151

17981990 NATOUNITBONUULYDINA Phase Lock Loop

TYPICAL APPLICATIONS
2048 Mhz
! L] | 1
CSCiy  DSCoy tn RAZ RAT
VOLTAGE
MC145151-2 PCoyt  CONTROLLED |4~

OSCILLATOR

NION9 HB K7 N6 N5 N4 N3 N2 NI No =T

UILITLILITLI
IR AASSAAASA AT

Figure 1, 5 MHz to 5.5 MHz Loca!l Oscillator Channel Spacing = 1 kHz

gﬂ 2.10 N9INAADY 1.5 MHz to 5.5 MHz Local Oscillator Channel Spacing = 1 KHz
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222  MIPBALULNITHINIUYBINIA PHASE LOCK LOOP
MSOBAUUVNITHINIU ANIND REFERENCE 1% Crystal fudlaanu® 4 MHz
iy dq gl < 4 ;
Adddszgnmsanudlidias msmsanudrunsaTdsunsumsmsld el ldaad
Y a 4 o a -
udmudidesnsdafineasdoanumise
RAO-RA2 fip 3 INPUT (R-COUNTER)

RA2 RAI RAO DIVIDE
0 0 0 8

0 0 1 128

0 1 0 256

0 1 1 512

1 0 0 1024

1 0 1 2048

1 1 0 4096

1 1 1 8192

[ o o d § = J A ; '

Tumsesnuvudmivaesdindn aawdiddazgamisdem 1024 Tasfidumian

RAO-RA2 szfloudaousedu o unz 1 mmiditldonmemsaanidifidnlszin 3.906.25 Hz vgn
3y - =3 o o/ ) o = a 4 dd a -
Midlunuddeds dmiunSsudoufuanutives maseadammes aandfifasinninsenda
4 o a Y o a A o a P~ a '

e srgminnafouifiouiuanutidnds fesnnanudvesnineeadamasy fdgafiuni
- 9 ° a & 1Y o g o [ o - o
RezhuniimsnSeudioy  deezdeaiimsmsanudlidaumsuanuddeds msmsand
14 1C2 1wes MC 120224P vnmdhidiu PRESCALER nlasnimifioondammes IWhiudnyuse
vosdggagimaoy uazdmiumsmsasndlidins  quauiAves IC wed MC 120224P

Msadend UMM AR5 19

Sw MC DIVIDE RATIO
H H 64 .

H L 65

L H 128

L L 129

da
mssenuuY IC2 MC 12022AP dgnesnunulivis 64 anudildninmmsezgn
flouldindy 1c1 Mc145151 iohluifa995ms N - COUNTER  misamud Wdiaamndnl

v b 4
nfFouiivuiuanuds e dnuusves N-COUNTER vifludnyms Parallel Input Tidumuanaa
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1A No - N13 n1smsvh 14 Taomsflow BIT 0 w5 BIT 1 I udumien No - N13 swesdmis
1 N a9 ozdien &l
MSPBNIIULLAZAIUIN PHASE LOCK LOOP

mseenuuuTaufennuddded 4 Kz TnoldnSaneaniud 4 MHz msdan 1024
$1DATA SHEET w81 MCI45151 1Honfi1 RAZ=1,RAI=0,RA0=0 gaudiuanudnaoens
oonuuLT 4825 MHz Tauld MC12022AP simvhiidiu Pre Scale M3 64 :1MANTH MC145151

y ¥ ¥
m5onnse mMsiradee1t Mc145151 msiduswoumnsin esesiuaaldeed

fr=—tn
FxXxA
Taoh fr = ANDNBa
fin= ANUONADINS
F = anudndeans (MHz)
X = fnn
A = MAINS Pre Scale
num X
48.25MH=z
390625 = —— "
48.25x X x 64
X =4
MSAUIUMIAN

R0 48.25 MHz N = 4 *48.25

= 193
wlaudhuswagiu 2 = 1000001100
iRl 5525 MHz ~ N= 4#5525

= 221
waadiusiagu 2 = 1011101100

NAN0 6225 MHz N = 46225
= 249
utlaadiusiagiv 2 = 1011101100

24007
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P

mseenuuuie i IdnudiveannesadammesRidannmsmisvedled MC 120224p udez

N1 175.25 MHz

wlaudusvagiu 2

N0 182.25 MHz

wdaadusiagu 2

12110 189.25 MHz

udaadlusniagiu 2
110D 196.25 MHz

udavilusog 2
112100 203.25 MHz

wdaufiusWeagiu 2
4
i1 21025 MHz

waadlusitagu 2
A0 217.25 MHz

wlaadusiiargiu 2

NnuD 224.25 MHz

udaadiuswagiu 2

N=

Z Z
L I

Z
it

Z
I

2
It

Z Z
L I
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4*175.25
701
1011110101
4*182.25
729
1001101101
4*189.25
757
10110111101
4 *196.25
785
1000100011
4 *203.25
813
1011010011
4 *210.25
841
1001001011
4%*217.25
869
1010011011
4 *224.25
897
1000000111

[y ° 1Y ° ) va o Ay a
ﬁﬂ\ivnﬂ‘]iﬂ‘]iﬂlﬁﬂ'«]'luﬂ']a\ul']Nﬂ']ﬂlﬂalﬂﬂﬂﬂﬂﬂ'nuﬂﬂ'l\laﬂ

NO NI N2 N3 N4 N5 N6 N7 N8 N9 NI0 NIl NI2 NI3

1

2 4 8

16 32 64 128 256 512 1024 2048 4096 8192
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CH FREGUENCY NO N1 N2 N3 N4 N5 N6 N7 N8 N9 NIO NIl NI2 NI3

2 48.25 MHz 1 0 0 0 0 o0 1 1 0 0 0 0 0 0
3 55.25 MHz 1 0 1 1 1 o 1 1 0 O 0 0 0 0

4 62.25 MHz 1 0 0 1 1 1 1 1 0 0 0 0 0 0

msamsseniuuTasmsiieus NO-N13 finnuaves 2 Hivoq 4

CH FREGUENCY NO NI N2 N3 N4 N5 N6 N7 N8 N9 Ni0 N11 NI2 NI3
5 17525MHz 1 0 1 1 1 1 0 1 0 1 0 0 0 0
6 182.25MHz 1 0 0 1 1 0 1 I 0 1 0 0 0 0
7 189.25MHz 1 0 1 o0 1 1 1 1 0 1 0 0 0 0
8 196.25 MHz 1 0 0 0 1 0 o0 0 1 1 0 0 0 0
9 203.25MHz 1 o0 1 1 0 1 0 o0 1 1 0 0 0 0

10 210.25 MHz 1 0 o0 1 o0 o0 1 o0 1 1 0 0 0 0

11 217.25MHz I 0 1 0 o0 1 1 0 1 1 0 0 0 0

12 224.25MHz 1 0 o o0 o0 O 0 1 1 1 0 0 0 0

a1s1amsoenuuy Tasmsilousl NO-N13 finnudveq s Saveq 12

223  MIedniiuy LOW PASS FILTER 999 PHASE LOCK LOOP
mysenuuui A Tandonaudsssumndh Wn=100Hz, {=0.7, VDD = 12 Volts

NATUNT

_ VDD
- 4z

Kd

v
4x3.14

= 0.955 \Volt/ radian
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RMNANNT

AVCO 1 10Hz 1 Volt
AVvco

Afveo

Ko =2
AVveo

=2x3.14%x110i1z/Volt

= 690.8Hz / Volt

KoKd

Wn=
7l

100Hz = 690.8Hz / Volt x 01.955Volt/ Radio
T

71 =0.066S

§ =0.512xWn
0.7=0.5%x12x100Hz

72 =0.014S
T=RxC

C=0.22uF : T1=RI1xCl
0.066S = R1x 0.22uF

R1=300KQ
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i

!

i

| T2=R2xC(Cl1
i 0.014S = R2x0.22uF
E 1

, R2 = 63.6KQ
|

¢

i

: R2

* (CR N

! ot

¥

; Cl 0.047 uF
i RI 0.22 uF
Al K 5

Npeun —ANAN— + 7

QNPT 6 -
J bk 1C1B
: 3 LM3s¥
0.2

4

RS RG N
NAA- \ -
WK W-&-u‘ R Lo <o
0047 §F A '
. = L.M33Y

[Qh]

|(-

A

U7 al

UM 211 uemegI/ue29952995 LOW PASS FILTER Sugiuf 1
= 1/RC

c2 sonsoy R2 Tugihilu Filter Side Band Tasnamsiifinseseonliite we

Tunsdioenuuuiinnud 50 Hz unulugasitomi c2

1
" 27RC

fe

1
0=
2x3.14x 68KQx C2

C2= 0.046 uF
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2.3 mMIesnuuuMn VOLTAGE CONTROL OSCILLATOR
o s/
1139119719997 VOLTAGE CONTROL OSCILLATOR lumiseonuuuaeeseely 1c3
¢ o ¥ d. a da o o o oA - ﬁ': '
(wes TDA 566-5 Yiwmhiidullannuding guavinvesdlod awmrsedutiannudlddud 48
[ { ] 1 ] { o s
MHz ©1 860 MHz seiuussiflonuldius IC TDAS66-5 oflusae 0 - 12 VoL T ledihiunld
! o v o o 4 - ’u ) o
ausamin MOD Audywa VIDED uazdayans AUDIO iitesninleSyilatidalddmiums
a 4 o . . &,
MOD '14dw bR SideBand INAYU N9 Lower Side Band 1182 Upper Side Band (57er 1315015y
A A a . Y o o 3 ad | & a
VRI (W0aanToIuyuIAve Side Band 14 Output uazdirinsodsum Ingfiinsomniivives
mnvegiame? 14 TiBvsmwuesninidersioresadmamosy
mnovagamaes luduvesmsiudadaanuing weseiluuuy Colpitts Oscillator 7
o ' ' /a0 ) a ’ a ¢ Yo d
AN 1ABRINT1IANAUIMIINEST Touuun 2eseeadmamesnuusnszlddunulszy
nuuemlszasufuniunylalen evimihidfumdaufudszgsufuidusnnes dmiulsy
nfasunnud a idumian 3 a1 7 dauvegiawesh Output 9z 152N 80 dB MyoBALY
awneAzAsTaddygeuie hildiRansaaneussnitnssosadamnes v 3 Sev1 7
msfinadunidufimae 2eslinaesionfyniin 13 uaz v1 15 szdvdofudauumy
WA (Balanced) (Husua 14 (Unbalanced) 1at14 Broadband Transformer 144 A 1Ma M3 11
& d' ' { o )
o3iuos (Guananella Transformer) Hafianuifivanssdemadsi 0 venfu 180 o msde
dygraszdedimgyfoiosnin 3 dB lumssansesnsesnnuid wuy LC vwhvaligadn

4 o 1 o 2
fA71U0ON Output ummﬂmmm’nunqaqﬂiumsmﬂu

Tnsaadnveaduniiavtled TDA s66-5
Pin1  AF Input for FM Modulation
Pin2  Internal Reference Voltage (7.5 V)
Pin3  Symmetrical Oscillator Input
Pin4  Symmetrical Oscillator Output
Pin5  Oscillator Ground
Pin6  Symmetrical Oscillator Output
Pin7  Symmetrical Oscillator Input
Pin8  Supply Voltage (12 V)
Pin9  Not connected
Pin 10  Video Input With Clamping
Pin 11 Connection for Smoothing Capacitor for Video Control Loop
Pin 12 Switch-Over for Positive and Negative Modulation
Pin 13 Symmetrical RF Output
Pin 14 Ground
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Pin 15 Symmetrical RF Output

Pin 16 Video to Audio Carrier Iiatio Adjustment
Pin 17 FM Audio Oscillator

Pin 18 FM Audio Oscillator

&

Methnssmareuiit 212 & lddmsumsmageumsianduwy  swmsfinesd
ﬁ1ﬁ'tyﬁﬁ'ef:
1. Aniinendatames (fosc) Anufidige 30 MHz Aliqaga 860 MHz
2. anwiin/Aouulasdeiladdu Vs (Afosc) Vs = 10-13.5 v AMUERIA —150 KHz TG
+150 KHz
3. Buuaugdersienientyn (R13;R15) fdga 10 KQ
(C13=C15) f1é1qA 0.5 pF Mg 2 pF
4. ussdudrdamnoondaminei v2(0 <122 1 ma) fwqa 675V fgage .75 v
5. fiunszUd (12 =0 mA) MdIgA 15mA A1gegn 26 mA
6. U I0MYM (Vgrms) Adiga 2.5 mV figega 5.5 mv
7. laerfionieniym (0L13,15) Fidiga 140 deg AIYIYA 220 deg
8. usaduAsuosienioniym (Avq) £=48-100 MHz AR 1.5 dB
f=100-300 MHz f1gagA 1.5 dB
9. Sns1euBuInoT uBGIATY (aMR) frc+10.7 MHz fdqa 50 dB
10. Sasreundues Tuiin (ao) fc+8.8 MHz Wifidaunw mdiga 35 a8
1. usadu IMidoaiin 8 (vs) AR -03 V fhigega 14.5V
12. dfudseqiien 2 (C2) fgagn 100 nF
13. Adafudsegiive 11 (C11) fgega 15 uF
14 u59AUTNY 16 AR V215V MIgea V2+LS V (Vs = 10-13.5 V)
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23.1  MIesnuyu LOW PASS FILTER 994 VCO

2995 Low Pass Filter 210Ua 04 ( Second - Order )

¢
H,(S) =
2(5) S? +8\20, + @}
AN SN\
| . RS I
VIN
Y S RI.

UM 215 uamaees LOW PASS

vinglmusaousunms LOW PASS FILTER

(1/8.).R,
Vo  (/S.)+R,

-9
VI (I/SC)°RL +RS+SL
(1/S.)+R,

FILTER

= H,(S)

" Rs +R,

1NOUAY Standard Form ;

R, \LIC

-
||
1
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ag
R. 1
200, =%+
V2o, L RC
s/
a1
Ry=R, =R
f11UMIA1 L uag C "ﬂﬁy
2
1 IcC
HZ(S)zi R C1 2
ST+ =+ —|+—
L RC) LC
2
2
w0l =—
¢ LC
R 1
20, =~ ——
V2o, L RC
MaunI5voe L uag C
C= 2 ;0 =27f,
w(z‘L L had & C

nmseonuunTasldnnutrulugiu 4825 MHz 896225 MHz v9¢ Band I 1087393

Low Pass Filter 91nQAT Low Pass Filter

1 { R,
Je _(27r«/L—CJ' 1+E

fmuam £, =70 MHz,C=68 pF,RL =50 ()

Cl
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1 ’ 50
TOMHz =| ————— | [1+—
(27r\/L.68pFJ 50

L =0.103uH

mseonuuu Taoldnnudimlugiu 17525 MHz 8922425 MHz ¥849 Band I 102995

Low Pass Filter 91AQAT Low Pass Filter

1 ’ Ry
fe —[Zﬂ\/ﬁ} 1+R_,_

fimuam . =231 MHz,C=12pF,RL=50 Q)

1 50
2IMHz =| ——— | |1+ —
(Zn\/L.IZpF] 50

L =79.116nH
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24 MshauMaveeTYaNANNE RF
] [ ° = o a * 4 °o_w
duveamsiveannduiladyguing Output 711491010 VCO fMds POWER

*
=4

n

ar o o o ’ &
18gafimdnnn (szna =5 dBm)  szfevimsvnodyanalinnuusdssina 100 mw (ie

¥y v [ 4 ]
gawedmivldmsnanevesmonina  siidsdeslusgiuszozni  amussiimmnyauee
° 3/ o o o W |
miimemasudygraensesudyga ldmfimunzey
24.1 BLOCK DIAGRAM U@AIN13MIuveIninviodygin
1 » ;
mMshauvenInunsdyyiunudIngdsznoudaotng Band I uazgiu Band I Wil

4 ic 4 ¥ : o L}
Woanndwanuiinldmedunn  mseenuvuie W ldnasadnniuesildon  $vl8uriwen

du 2 qa
CLASSC
*5 dBm 100 mW
$ RFAMP STATE RFAMP STATE :> RFAMP STATE RF AMP STATE :>
MFR502 MRF502 2N3866 SRF944
veo ! 50 2 3 4
BAND1
RF AMP FORBAND1
CLASSC
-5dBm
100 mW
RFAMP STATE [:> RFAMP STATE :> RFAMP STATE :> RFAMP STATE
1 25C2570 2 25C2570 3 2N3866 4 SRF944
vCo
BAND III

RF AMP FOR BAND III

RS

WA 216 umAs BLOCK DIAGRAM msianiuvesmavsiudaygiaunimaing

msthalszney lufunmunodyanuniuding s 4 sate msviauluday
184 State 1 1 §4 State 7 3 M1511MB9293 NG Class A Gy Sate B 4 vzoOn
wuuliionlud Class ¢ Anumzmsieauves Class A Tuvar i hifidyanunmdidun
nIuFamesiinainusasanm lﬁtNi)‘lﬂﬁ‘lﬁ»i’LT'Q111’;1")1155@¢i1ﬁ1ﬁ'¢§1uq{ylﬁﬂﬁdﬁﬂ"|9§‘l Ta'luifl
wageM TR

Transistor 714161 Band I 489R718%03 2 He%03 4 UALIM Band I VosRUETE: S
89794 12 9214 Transistor w83 MRF 502 (Band I) a¢ Transistor 18 2SC 2570 (Band III) 9177
ssnanouuauiansudaaes M8 Power 7114910 Output State 7 3 Hlyznm 20 mw
a7 State 7 4 MG Class C 9819 Transistor (w85 SRF944 (Band I uag Band III)
fda Power 114910 Output State 71 4 T3z 100 mwW nuutAvoms i mneii1dnasi
Auauiamsianludmadslsang 1 GHz senIimdi ldnmann Output lim11ndifive
funnfiga MsMaINNs LY Claass C Tuvuei hifidgaunmdingdumsudnaedos

s 1o o w P LY a S & « - o
Uﬂvlﬂﬂ'lﬂ‘lulﬂUﬂ'liﬁﬂﬂ‘lﬁﬂﬂ‘luqm‘,lﬁﬂ‘ﬂﬂ\iﬂ')ﬂi'lu‘]fﬂlﬂaf YINVIVYW Class C i]zlllhzfﬁ’lﬁﬂ'lw
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f9N71 Class A 11aY Class B IN51£2395%070 Class C 11130118189 Output (Irlardy) Tdnnnd
y o o R " W |‘ ° y gy ~ o 2 °_ o
AuMAgoudy Transistor (AU uAN95YOIY Class C $uduAnaldans? Taumun Jagnirda

A 1 1 L] 1 T o 1
voulwams 19 (ieemnanyd lutu BAND I uagthu BAND I fianuddasuuin msios

#11¥ TRANSSTOR maveudayan RF

242 MIBBALUUNITVWTYIUANNEINY
23uNUFY I State 7 1ANWDY09 5 9303 12 Tnel¥quanivensudamoes wes

25C2570:ICmax =70 mA , VCEsat="12V , hfe =100 ,VBE=0.7 V

(&]
;E!') pF
T

Qt
8C 2570

U 2.17 e AYYIUULY Class A State 71 1

13 v . A U o 1 °
AMMUAA Resistor INDNIAT ATLUE IC UAZUTIAUANATOY VCE sat Y9999 Mruald

R3=47K(2, R2=56K(Q ,R4=330)
MAMSIAUANATON R2 (VR2),RB, IB

2= ﬁ_ *VCC
R3+R2
5.6KQ

= *12V
5.6KQ +47KQ

=127V
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_ R2xR3
" R2+R3

_ 5.6KQx 47KQ
5.6KQ +47KQ

=5KQ

_VB-VBE

IB
RB

_127V-0.7V
5KQ

=0.11lmA
IC =hfe*IB
=100x0.11mA

=11lmA

VCE = VCC-ICxRC

=12 -11mA x330Q

=8.37V
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[ { X ] ey a 4
295Uy State N 2 ANUAYDI 5 Taves 12 Tavldqumnidvemudmass

1o 28C 5780 : IC max = 70 mA ,VCEsat=12V , hfe=2000,VBE=0.7V

iﬂm oF
I’i‘; pF
-

Q
28C 2570

UM 2,18 2verudyRnaUY Class A State 71 2

° ' . A ] @ ] °
NTUUARNT Resistor INONIAT ATSUN IC HASUTAUANATON VCE V092995 mnuﬂ‘lﬁ'

R6+R7=525K() , R8=4.7KQY , R9=270 Q)
MANIIRUANATON RS (VRS), RB, IB

R8 .

8= vce
(R6 +R7) +R8

47KQ

= 12V
52.5KQ + 4.7KQ

=0.98V

_ R2xR3
R2+R3

_ 4.7KQx52.5KQ
4.7KQ +52.5KQ

=4.31KQ
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_VB-VBE
RB

IB

_0.98V-0.7V
431KQ

= 0.06mA

IC = hfe* IB
= 200x 0.06mA

=12mA
VCE = VCC-ICxRC
=12V —12mA x 270Q

=8.76V

NTVYWTYYIU State 13 ANNDYOL 5 Terod 12 TaolfquautAvemsuSamed

1wos 2N 3866 : IC max = 400 mA ,VCEsat=30V ,hfe=25,VBE=0.7V

UM 219 2unuFYNUUUY Class A State 11 3
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' 4 J o v ° £
fYUAAT Resistor lﬁi]?l'lﬂ'l ATTUY IC HazisUANATON VCE 983N95 ﬂ'l'H'N?ﬂ'H

RII+R12=25KQ) , R13=1KQQ ,R14=68(2 wmAwsauanasoau R13 (VR13),RB, IB

N R13 sy
(R11+RI12)+R13

VR13

IKQ

= ———x12V
2.5KQ+1KQ

=3.42V

_(RIT+RI12)xRI3
(R11+RI12) +R13

_IKQx2.5KQ
IKQ +2.5KQ

=0.71KQ

_VB-VBE

IB
RB

_3.42V-0.7V
0.71KQ

= 3.83mA
IC=hfe*IB
=25x3.83mA

=95.75mA
VCE = VCC-ICxRC
=12V -95.75mA x 68Q

=55V

' ' 4 4 ° a s 3L '
AYeNTZUN IC Uay VCE arseglumiimngauialdaeshenududsz@ndam vsfitueg

fIUA1UD9 Resistor Usznausy



T i oy B e

S T TR e et T g i

38

1 i o o [ 4 y
foundyguonudunsadedozd lldinnvwesiod wxdestines o
i A o o J v
un3y (IF Trap) Laz1993n50anWAYA (High Pass Filter) iiiodadygnusuniuii ludeamsesn
= o o Aa . 1 o [24 .’: aa
05 AseInINgedadyguhlinnuddnd 40 MHz dmiyleenunfusesudyeund

o ' > ' a ¢ da v s
AIAIENIN 33 G 40 MHz szgaiulililSanniinees Tasldaeesersieniiiia Q i

39 Op 27p 27p
) I 1
s {1 = 0
i 270 27p .
" arI RF input
Antsnna ;
M
1
e °
390p ! IF {rap and HP fiiter

3N 32 usnsdumiwesgade

¢ o Y o Y q 9 Yo ] o ' 21y
mavnsersiedimifivnedygruvid i dsasdwvesdygrudsusediinig
4 - L ¥ J

anudosadammes szdosdlosmubildinsnssnveenlyluoime Feweznszowltsy
nunseeiudiefnddd whiiddysuusaveaninerfion  sxdesfimsvenedygusous18s
°o_w o A A 'Y ' 3 e ) 4 o - 4 Yo a
Midufivane ez lddnsdudygrudoussdannndnwefmszinndnme e e
'Y A o
Fygausedge  dissnmhauuuenme Tsae (Heterodyne)

. 4 )
dyauussdnasguihmaiandhmaveversion wwifudfmuadognadid

2.

qaiinsessuamnsosyld ﬁ"tytgmuauﬁmfhﬁ’ﬁzuaqlﬁ‘umfmanmli‘luqmmm:qwmm?am
hhnedwezanssussduvesdidalészna 10 Wil mavowerdiovimnzayd
qafiezld 1035 Hudamugqunsvnemsizhssdvvesdygod MInRUMSVYIWTiNGA
Tavez 1 mafouves dygradhga 2903 109% 119 lumnerfiovwia Andiosd (Delayed
AGC) mmzﬂu-‘fiqmz‘lﬁﬁm1d1uﬁtytu1mviauauﬁﬁ-7iqﬂ

maeriievimihiiduses e Butfen senieninssadammesiarmoemeiie
flasfumsnsznveenvesdygusendammesiumveims auduvesenflwes
dyguoeadammeiinszowimumemeeimanisesfisdosnd 100 lulnsTaar /ey
szozn 100 o Tudnaddioned  msflesfumsnszaronduvosepadaame iy
fodmunasgi ik Taomsidorsion1n (RE choke) PwfuiangmmBines  (feed

. du / / / ) ¥
through capacitor) 1“1\1957!11]1?10\12111“85 AINIAYDITUIUDIAITICUYNDONANIIUIN wivna
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a o 4 o a1 . - I o o
alumsilesiunisnszarunuvesosadamnes  fangnmdmosianuus Inssadnduwanly

sUR 3.3

v

'

Ceramic
Vd

—Leted

U 33 Tassadvesfiangamdines

o e (Y o A a o ) 4 o o
MITUAYYPIINTATINUANNG  f +2IF  iefinfussadammesseifaniud lowov
4 4 a s & = S Y ey d
vunmalaed  dygnaunliguiuesvzAssiimihiinisveas
s ¢ 4 9y a y ¢ a &
o15loNIsToUT  (RF response)  3v3fisdnaiinnunievesuudifivanefiezuony
4 4 - a P g ar a .
advewudazyeumedoonlioondaamesfavuuasldninmsysu niguiistine tuning)
P o aa gd 14 14 ’ o 4 N 4
wazaouiussAmedFnlavuulas  sxdeslifinodonsvnsveadygnuersied  2avsilamed
1 5 é 1
UUURUF (Double Tuned Filter) Mz 1y ¥z igaven 2 g0 tazaansinanseniven
Uszine 1 dB AUl 34 awnlinwedesIidyanalond  Taomsiemas Tsaofseni

as 4

a § 8 A - 4
fygruesievunzeadammesiiiviinindunorsionrewndy  uazosadaamesnaui:

.
&N o

wotindundez Wdyana loovaeniu fie
L loedmwaid 389 - wnnziEnd

2. loeWifos avd 334 wpnuEng

. 3
Ao
-~
1
}
a
> ]

Reslotive
Response (Ve

A | —

N 34 ugmamsaousuBIEANUAYEI RF AMP

' - . H -
ArutIsveeatamef azgandtanulizesenfioians 19y Anuites 4 sealiameias
- J
fAND = 62.25 MHz + 389 MHz = 101.15 MHz measasdaianefazlfaadlnfionfidagan
é I 1] J -~ J o 1 (] J (-3
JuAm pndacliRsuilaguimpliuastnisussdunsumasing i Aeuuwsadntos

- . %4 d J -
Ayyruanfinda (harmonic) Adsaztinefign ANNDYINBRATAIRIAE fAQNATLAN
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A iiguilimienrnezgudasiioniodaluidlaonsld  2usameilaTeantuquanudidae
2995AaAT AR (Discriminator) 910710 Toiov
3.3 nanmsmauvesiamaiudyeny
° 1 o o/ o o AA
maianludawesmaiudygudsenoulydn  mefudygruanuding mn

DETECT ffygy184 14az 710 COMPARATOR Block Diagram U@aInmiswInuusaniniudyniu

o .4 d‘
AuRIAgUn
ANTENNA
IF OUT bC ouT .
RF AMP CD MIXER CD DETECTOR CD COMPARATOR :> DCOUTOS vV
LOCAL

OSCILLATOR

P o v o
21]7‘1 3.5 uaa BLOCK DIAGRAM MINNIUYBINIATUAYYIN

33.1  mafudgygrunnuding

nmshuvesmasudyanunnuding 2esideenuuuTaeld Tuner vos TV Haanse
s"uﬁfgnpm"lﬁ'v‘l:a Band I 1A% Band II 8400 National (ENV778FOF2 YSudygusindamueims
Tavd2 Tuner vegnAIUANTAUYA Control Y83 Band I uAZYA Control Y0 Band I elu
Tuner ﬂszﬂa‘u'hlﬁ'wmﬂwwf‘r"m,tymmm?ﬁnq AR Local Oscillator 1AM Mixer N13N1U
U84 Tuner TUAIUYOINATUGIY Band I (LB) uaz §14 Band II (HB) Msiden Band M31h1a1u
18Taun13910 W1 YU 1909 Band iReams usssuiidesmsszine +12 v Taold Relay 12 A3U
f]l.lﬂ‘lﬂ"l‘lﬂ‘lu AU USIAU Voltage Tuning L AINININAIA Control Tauld Relay 1 fla Relay 11 AU
aumsflounssdiu HumsiFoudovowussdufiusarsovennud Tuusazsesssiiusediu Tuning
funndreiu il&Taomsysy VRI 8 vRI1 WlRussduvessesnuandonsduans s
317 3.6

mhauszniumasufuniadeesdosduiuiiy aawdfinnduasaniussdoie
AwG Ias ety ﬁtytymﬂ'nu?i'“mq HU Tuner Fatsznovludaonin RE AMP sevimthil
vwdyanuanuding Wauusstuderin 1y Mixer daufinn Local Oscillator il

fuian U0 Local Oscillator iN0111'1Y) Mod UM RF AMP
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RECEIVIR
ANTENRA
TONER
oyl
BU
VOLTAGE TUNDIG g -
—
CHRE——e [
. AGC
CEET——t—e |
o |A% Bac
+12V
T o i3
—1r (——aTmr
[

ool

W 3.6 uamesmnsudyano Taul¥ Tuner TV

[] L d
2140903 Local Oscillator umaz‘ummmmﬁm'zm"lﬁ'ﬁaﬁ

A7 Local Oscillator = AMUGHINGN9NIAG + A28 IF vosdoyaiann

AL Y04 2
ANUDY09 3
AU0Y04 4

o
ANUAYDI 5

=
ANUDYDI 9

2700993 10

~
ANUDYDY 11

o
ANUNYDI 12

48.25 MHz + 38.9 MHz = 87.15 MHz
55.25 MHz + 38.9 MHz = 94.15 MHz
62.25 MHz + 38.9 MHz = 101.15 MHz

175.25 MHz + 38.9 MHz =214.15 MHz
182.25 MHz + 38.9 MHz = 221.15 MHz
189.25 MHz + 38.9 MHz = 228.15 MHz
196.25 MHz + 38.9 MHz = 235.15 MHz
203.25 MHz + 38.9 MHz = 242.15 MHz
210.25 MHz + 38.9 MHz = 249.15 MHz
217.25 MHz + 38.9 MHz = 256.15 MHz
224.25 MHz + 38.9 MHz = 263.15 MHz

Tm e By T eetE et feveay TR seoewt wemoawm e vemmsiE Sew e

T SUTRe TEUTNETTwCED TETNA e

M3AIWAY AIWD Oscillator TAeTHu598U Tuning Tunisn/Aeunnud ussdusseglugas
] . $ & { o o i
0-12 Volt wa91nr U Mixer 92 1AiTun10A IF Faflaa1ud 38.9 MHz seduusafunwan 18t
s ' o' y ' 4 & o o i o
annnlszina 0-1 Volt seAuusaduitldtivedlisuBou liuegiunnuussvesdygnaiisudh

J (Y P> Yo o & a Y
mn uaz'uuagnnmummﬁnhsumymmmunaw‘uuﬂ
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3.32 19 DETECTOR

o hmsnageumuens Tavmsmypuiiemamsfudyealdifosn o dumis
seuquemueInA  mweimassTudgena i v hlduseud T AMP TauSoutly
Al IF vxgminTuAuases DETECT Tauld DIODE ( DI-D2 ) wod IN60 snlufiaees
Filter (R2,C2) v dilfuszduusedu DC oomn sedvusaduitdfianlszing 0-0.5 volt aqyld

1 L L 4 3 1 qs g 'V . . 4
NszAUNTY DC A ldvziuegfunnuuswvesdygruniiuld durasdegli

D2
1is0
I

mvn————P} +——— £TEOTE)
R2 =L (]
B Yok 1 s

E—

JUR 3.7 ueA239301A DETECTOR

3.3.3 21 COMPARATOR

ilosnnseduusafiloul¥nduaees ADC oglura 0-5 Volt sxdsaihmsutassedu
usafui 180102095 Detector Woglugan 0-5 Voir fou 2093 ioonuunly 9214 1C1 wod
IM358N simthiindaauseiu  Snuaznssanesesnuuudhy ssssumonuyinduma
(Non Inverting Amp) szAUus T Ides lUfmmavssasefusdulasld Op AMP 489 614
Band fi8ams Output #i18ezqnifionlau RELAY 12 CONTROL Tat TRANSISTOR 012 iile
MWldszAuusedulu $23 0 84 5 Volt Tasmsu$u VR12 wag VRI3 sefunsadui Iergnda
#u'11/dan1n ANALOG TO DIGITAL CONVERSION (ADC) #e 1]
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34 M398NUUINVT COMPARATOR

msoenuuuNsUsussaunsulanld o AMP Snumemssalesilunuuiessvey

' L J LY e A
uvy linduma (Non Inverting) fnuaiz99siazlil 3.8

a7 :]
Laassy
RS RIN
130K 100

Wh 3.8 naanesiussduusedu be

Vin=VA
AV = Vout
VA
VA = —Rm—x Vout
RF + Rin

Vout _ RF + Rin

VA Rin
AV:K‘M:.R_F.*.I
VA Rin

Vout = [E + l] xVin
Rin
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]
«

g [ ¥ N’ t & @ o
ANABIMTYBwsE I IAUTIRY Input Tiedaud 0 v 81 0.05 v iitel18sedunsedudi

»
Output AAUA OV i1 5V

fMMua RF=10KC2

Vout = [E + 1] xVin
in

10KQ

in

5V=[ +1]x0.05V

Rin =101Q
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unil 4
madumesiauaznin ANALOG TO DIGITAL

41 WANMIABMITUUUVLIY
1 o g ' a 4 o 04 : ot ¢ o
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L] - A 1 y ° "’ ¥
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- 4 ] A o 1 - o
TdeTineiimsionaenesanuuvinu Fwsfwdoyald 8 Salunafivadu
¥
° a (é
411  mMIhauRuguvesduyauaziodiym
[ b 4
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a L4 = y £ U4 o 4
unsydURANINgUnsalneuenuSe Tunas iy Tiqunsaimyuensedygnumidyann
b d
CPU fazmlimsmhamdidag mszaziuSidesnfunssuumsvesduyauaziodyadh

wgwianis i del¥mssuuasmsdedoyaitiulodnduiudiu muimzveanai ( timing )

v ¥
412 gluvvvesmsdwaziudoya
msdwazmsiudeyaiina1vdt ox1énalavaziBunde 'yl
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D msfuuazmsadoyalaslifilsdirnmvesginsdiaadong
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Ananilvidfubuiionives  udgddwedlfunsilodsunstsvestontouudainousylyin
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Souieuudr  imindiulenessamsfuvesiildsum
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wrdwaingls
A azeils B
=iy <1 wia "0 £I8 @ Soye i A anruniy
07 Og Os D, 0y Dy Dy Og
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2 tontuieniin J Wilvmdvvee 170
b 110
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A D, = 1 anludum
@ So s = 1wl
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Cinte § D, = 0 wdhud-
E.INIE l——— 3785 #lmu ;
——I18Fg \ wola B (Fulunsduimazsi- "
ik PC, we PC,
Fudunrigvhmazdi
| 1nTR, Wit PC, ue PC,))
Wonbuariind J
RD ~—q WR ———y
Ll!qwn:uqunn Buns | { Fygrumununnionine |
STB (Strobe Input) : OBF (Output Buffer Full FF) : :
wfiindu <o0n |ﬂaﬁnnh'inq-‘luﬁ'nu{qﬁ'ﬂ'mudn cru 4

Sullu 0 fm_uuvg“:gnl'l‘lm"'nur:qnﬁ
viursoy (FR) wgmymbedygmfl WR d~Sufulebu ussezpn

18F (Inpur Buffer Full FF) ¢ :
flud wi : fiwmbo ACK 1fu ~0

! ,‘1 . s_—ii J 4 aw yaog a
#2 1 Toogrivw 1o ST = 0" Famafuvovyiwvnadyga ACK (Acknowledge [nput) :
Wulygmeouti Soysfiorénann CPU WBimoda A wio

RD
INTR (Interrupt Request) :
WulygnufivSuneindlud CPU afdndu =1 4n:r_:n
vyedoido STB = 1, I1BF = 1, INTE = 1 usziiodeypnms RD swas
AMIAIUNLYDI mask flip - flop luarsBuinaiink
* INTE, - amniuawwod PC, 3 bil ser/reset
> INTE, - aTIfIuALY0s PC, N bit ser/reset

vola B uby dwnndimualiilu o
INTR ()nterrupt Reguest) @ .

Dubuwot tmkifodunann duwtioyavin 170 leghwualy “17
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mafwuanain Ouva/Niseamoia C
X CSlay | Ao lWr|FD NVI8UNN (READ) 0 0 ofPC
wx_uﬂv-?{q AcBuns T T o T 11 0| wotem - oy [ ] PrC,
C wpndwoonuuliol - e 0 1 o0]PC
s 1N oot l1]0]nstaB - dufoyn o 1 1]rg
ol t]o|1]|o]wodacC— Onioys 1 o o]wc, .
M301ANN (WRITE) : 10 1]Rc
inx;m:gmmt\qui\'hﬂu 000/ 1] ontoys- winn uanvoslimen/fion 1 1 olrc] o] wm
woia A, B uns C &2 -
#ds ouT ojojtjo]|defaye—noiap 1 (e ] T
ofltiofol 1 (drfoys - woinC . X X X J k L‘ [
Soudadddunisdanua Uy f )D‘l 106 J Os I DLJ 03 l 0 I Oy ' Do]
Tnue uncdrudalanind O 1| 1t {of 1| dsioys ~ Suasiaruny -
um:u:nnhiu 1% WhHA
prfuris unslumddl | ———1— N VR o e— 00 |tmumo| 1o[wémaffofiwvalfo|mumol[o]isrbmn|[o]isrknn
D, = 0 {isfinoin C ~ £ (XA R LjBuna [t (Bunm || Twum o[t Bune || 1|Bune
wgnarunuldidu ON/ oftit]io | somelipnd = 1~ [ Twwe 2 0 g
d o % 7 T Tovtom — oo i wole A Waam miwue  wois B sy
OFF = g mimualuoe 0 Tham vou
x Tundy A wofaC  lunduB " wiiaC
— I\
nd Ad
niu A ngu B

nnlfnhd"amquhufumhumhm

Uh 4.5 misfimuadidaniugu (control word ) Tu 8255 A

42 wWaNMILBALUUMA INTERFACE Uazn R ANALOG TO DIGITAL
daulsenouvesyn INTERFACE 1sznoulUfiou ma ANALOG TO DIGITAL
CONVERSION uazn1n INTERFACE dgygiul
421 MI99ALUUNIAN ANALOG TO DIGITAL CONVERSION (ADC)
Tudaumshauvesnin ADC ( ANALOG TO DIGITAL CONVERSION ) et
nRoudygu ANALOG Wiftudyna DIGITAL nisoenuunld I1C3 wed ADCOsos H1
OUTPUT %A 8 BIT 3 IC3 ADC0804 'f:mmms'"uﬁiyiyw INPUT vy ANALOG 18 Tatnsa
qafia +5 VOLT niomindesntsium NUT Agendn +5 VOLT idaftennsaim1dTaoms
95 vgIstsad inenin INPUT vos 2005818
IC3 ADC0804 axvhmiiin/Avuday i ANALOG 1Aifudyana DIGITAL Taoldndn
maguiudtye I ANALOG n1afu INPUT ( SAMPLING ) udmi1ssiuveadayginr ANALOT
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o o o o o 3 ¥ A
unihmsnSeudieudussavussiuddeveanes  udRafdvumdeyadiuuuy DIGITAL &
anud lumsguunadyia (SAMPLING RATE)  asunsafmual@vnanutvesdayan

= é ] i s = 4 -

WIRMYBINES Famanudvesdgygronnimil  sunsadivualdlaviees Rl waz c1 Taod

ANuFuNUS Uil
F = 1/(LIRC)

e F Ao sanudveansduvinavesdyanuvesled ADCOS04
R #io MA2wdumuves Rl Tudes
C fofnnugues Cl1 ludes
91m9s i Ideonuuyld Amuald Ri = 15K , C1 =100 pF
1/(15K X 100 pF)
666 KHz
ANdURUTYeY INPUT Liaz OUTPUT vodlod ADC

F

Aldnanudaii 1c3 ADCosos srldmsnSsuisuvinavesdy s INPUT fuusaiu
$198we920es udSaAvuihidoyauuy DIGITAL Fafinnuduiudaiine
drvesvuadyg i ANALOG INPUT mhivuinaveusswiudnss vz lddoyatien
HunTaniliwssdoyagaga
driwosdygnu ANALOG INPUT  fisufluasaniveausadudedas  ozlddoyaiien
a9 Favuravesdoyg e INPUT voaesgnimunalasmdulsargdeiite
1) u39AudNBIveI9s ( VOLTAGE REFERENCE %39 VREF/2)
usaﬁuéﬁaSwamwsﬁli‘lumﬁnﬁammsm'umaws dudatmuannuitvansely
nwul‘ﬁ'uuwmumf?ﬂgmom ANALOGTiffudyaas  DIGITALFa2e0s0en1susadudredeiis
Anuioamsage  mseminusadudietavenses hifinnufivesaniver  Smsuldoumlag
udamsiauensesfivzn/Aounlasmudan  fufeszdwmalimvesdyanudeyarsneatild
vzlﬂ?;uuuﬂmi'fuqmq awlifos  Sudhdyana INPUT ecfivinendiifinn uasusadu
51qﬁwanaasi’:ﬁ«i‘luﬁaﬁmunmqqqmmﬁtgfgm INPUT  Unveenes  Tasmidgegn
INPUT  uanvesnesesgnimualiiimgegailsziim 2 vhwesusedudnds Taofigasudud
daynel INPUT au48929931a08 $9un BOARD 1uldl 14 wed LM 336 dumadadygnu
81983 n1n 2.50 VOLT Fudhusiusedudredaiiviald 1c3 ADCosos Fudygna NpUT 1 Tae
ATIYIYA +5 VOLT
2) dygwduynay ( VOLTAGE INPUT - %38 VI-)
ussdu INPUT avil  udadmuasn INPUT drudiwesases niogaduduveants

3 1 4
Asvsudyanu INPUT voenesiuey  laodgana INPUT auliensodimua’ldiiian1d
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Tifuusedu $1989g9qAv092093 (250 VOLT)  Halumsesnuy BOARD 1ailReonuuy14]
musafmuadygia INPUT au ﬂumN0s‘lﬁ'ﬂmuuumummﬁaamsi‘fuatjﬁumsaanuun
dyga INPUT au9Inda BOARD malaufmmualilusedy GND v092995150 0 VOLT tfuies
Aufumng19ifen1¥ a0 INPUT ave1nia BOARD 104 fozdumsdmualiesdunsesy
TYYIUINTTAUUTIAY 0 VOLT oudeseduusadiualsziia 2 dweausadudradayes 19951y
19
3)  dygusuynuln (VOLTAGE INPUT+ %59 VI+)

u3esu INPUT 1aniifle INPUT vo920951tutoq mmaqmnuﬂ‘lnwummqﬂ'lmﬂuﬂﬂ
ffi 2093 ADC $U'4 mmaﬁ‘luﬂmag'lumamﬂﬁw tiloann 1C3 ADC0804 ‘himnssy
fye 1 INPUT 'num1i'fluau'1ﬂauwnmnumumqaqﬂﬂszmm 2 miwewswwudds  Tag
fgAsuduii INPUT aUYBINIIUATMIQIGAvEBUYMIIN  vxAesiifidind S VOLT drmave
422 msoonuuueslas 1910% ADC 0804 vuaa 8 BIT

Musedudrabavesases (VREF/2) fisiidy 2.50 voLT

MWusedu INPUTaVY82995( VI-) fifuvhAy 0 VOLT 21841 used INPUTLAAYD497
93 (VI+) fifivesssauussiuegsening 0-5 VOLT

fvuavesdynna ANALOG INPUT fifuifu 0 voLT wldrvesfoya ouTPUT

oo H
fuavesdygi ANALOG INPUT siusiu 2.5 VOLT ¢ldrwesdoya ouTPUT

dlu 7FH
dwinavesdygiu ANALOG INPUT siuffu 5.0 VOLT widdvesfoya ouTPUT

WiFFH
lllﬂ INPUT lilJ?Nllﬁ 0 fN 5 VOLT TﬂUnh! IC3 lUf)i ADC 0804 ﬁﬂ\lﬂ'li INPUT

MAX 5 VOLT W OUTPUT vu1" 8 Bit ﬂ'lﬂﬂ'liﬂ'llfml

OlH = 0+0+0+0+0+0+0+]1 = 1 szAu
WAvINUSIAU S VOLT = FF = 256 seay

256 52AU = 5 VOLT

1 52U = (5x1)/256 = 0.019 VOLT

I0H = 0+0+0+16+0+0+0+0 = 16 seAU

256 s¥AU = 5 VOLT

16 s2AU = (5x16)/256 = 0312 VOLT
TFH = 0+64+32+16+8+4+2+1 = 127 ey

256 5¥AU = 5 VOLT

127 seAU = (5x127)/256 = 25 VOLT

AAH = 128+0+0+16+8+4+2+1 = 159 Szgu
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256 5¥AU = 5 VOLT

159 580U = (5x159)/256 = 3.10 VOLT
FFH = 128+64+32+16+8+4+2+1 = 256 $S¥AU

256 S$AU = 5 VOLT

256 5¥AU = (5x256)/256 = 5 VOLT

423  M1399ALLLAIN INTERFACE dyqno
A t ) 4 o < 4 aov A da 1
ﬂ'lil‘lfﬂ!Jﬂﬂiz'H']‘llellﬂiﬂlﬂ'lUNOﬂﬂUSVUUﬂﬂIJW']MOSQSQYOQUWQI%GUYIWU!’]'J'I

INTERFACE 'hJsufmmzmmﬁtw‘iNm"lﬁ'ﬁﬂﬁ:?mﬁn1w1‘fu0;jﬁumsaanuumws INTERFACE
Y" INTERFACE agnaonuuuvinufly CARD INTERFACE uaudnmsineuses CARD
INTERFACE tflums'mﬁ'l'hﬁﬂwiﬂﬁ'uLﬂ‘%‘zmﬂﬂuﬁawm§ vt e PQRT OUTPUTIAY PORT
INPUTIHans0lFon1dunduniseoniuy CARD INTERFACE fuo;jﬁ'uﬁm'zummv’{eqms
vesgunsainiguen mseenuuwasssmsienluszuudiicarDl 198 minds DATA vim
8 BIT 91U7U 2 9@ dmiumInuAy PLL ¥09 BAND I uay BAND I uazelt DATA Yu1a 4
BIT dm{un15AIUAY STEPPING MOTOR Tumseenuuy INTERFACE 9214 ICI wof 8255
iy INTERFACE Tiviwmiiids DATA oon'ltl #afi 101 8255 92} PORT OUTPUT $19u 3
PORT fifluu1a 8 BIT 1519291 M3SET IC1 8255 Aoufivir o Taodmualy ouTPUTY 3
PORT (ilums i DATA oonin ABPORT PAO-PA7, PORT PBO-PB7 1102 PORT PCO-PC7

BLOCK DIAGRAM (e1a3n157119 11483 CARD INTERFACE #31/
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DATA  {C

INTER

ADDRESS BUS DECODER
74688

— E—

INTERFACE BLOCK DIAGRAM

~

e | =

—)

OUTPUT BAND |

BUFER

74374 ‘:>

BUFER OUTPUT BAND Ili
74374 E::)

|
BUFER
74244 :
OUTPUT STEPPING
MOTOR

1#i 4.6 uaAy BLOCK DIAGRAM M35+19114484n10 INTERFACE 1

° o o T o o v A
MODE 1157131U%843 IC1 8255 ﬂZﬁ'fN'Vl'lﬂ'li SET MODE ﬂ'ISYI'N'l'Ll‘lﬁ‘ﬂﬂ'lJﬂ'JlJuﬂﬂuﬂ

v U 1%u MODE misviamesiivuia 8 BIT Tumsoonuuunesdmualy PorRT A Sy
OUTPUT ,PORT B il OUTPUT unz PORT C iy OUTPUT #am1s1emsfmuas

D7 D6 D5 D4 D3
1 0 0 0 0

A 1dozify 8oH
N1509NIUD ADRESS #1M5UN583 DATA

D2

D1

DO

ADDRESS AlS Al4 Al13 Al2 A1 AI0° A9 A8 A7 A6 AS A4 A3 A2 Al A0

300H
301H
302H

(=B = BN = I =
S O O o
o O©O o ©o
© O ©o o
©c O©O o ©
© O ©o ©

303H

o O ©oO o

© ©oO ©o o
o O o ©o
© O o ©

0 0 o
0 0 1
0 1 o
0 1 1
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fnualy
ADDRESS 300H @3 DATA Y119 8 BIT 18 OUTPUT 484 PAO-PA7 494 IC 8255

ADDRESS 301H &3 DATA Y11 8 BIT 11/#is OUTPUT 194 PBO-PB7 v04 IC 8255
ADDRESS 302H @9 DATA ¥11@ 4 BIT 11/8fa OUTPUT w04 PCO-PC3 v04 IC 8255
ADDRESS 303H SET MODE M3113149D4 8255

msi¥ourio PORT PAO-PA7 AUYA PHASE LOCK LOOP 483 BAND I uz@indondu
DATA 910 BUFER 904 IC5 109 7415244 Bit fi 5 dawa7uqu BUFER w84 IC3 {103 7415374
1#da DATAS BIT 91n PORT A 'l1lgaqa PLL 483 BAND I d@2u PORT PBO-PB7 fuya PHASE
LOCK LOOP ¥04 BAND III 9249301/t PULSE 910 BUFER 484 IC5 1p3 74LS244 Bit#i 6 o4
WAIVAN BUFER 4043 IC4 1035 7415374 1da DATA 8 BIT v1n PORT B llfagn PLL weq
BAND Il azm3n9uAumM3aIuves STEPPING MOTOR 14 PORT PCO-PC3 DATA szgnd
WU BUFER IC5 1Uo3 7415244 000 l1l§an1n CONTROL STEPPING MOTOR

AT UAMIANTYYIUAILANMTE DATA 9on1Ud OUTPUT

D7 D6 D5 D4 D3 D2 D1 DO
PORT A 0 0 1 0 0 0 0 0
PORT B 0 1 0 0 0 0 0 0

AN 1Ave1 PORT A 1M1y 20H

A 1duee PORT B i 40H
M?BBNULLTEINTA DECODER azpiasduiusiige INTERFACE Tneldgaindnuaunasyn

BUFFER s 1 iildnunuanntienials ussasiiya DECODER wszneullian 1C2 waf 7415688
axqneiasaniu ADDRESS BUS ua CONTROL BUS  wsaAsnfnimeflnams lunseanuuy
ADDRESS BUS  Tuusiaziumisazgnimmualsvinanduusiasudinf deasdniusu SOFT WARE
ADDRESS BUS #liffviomun 16y Foazegludnenizanssugw 16 usumis ADDRESS #
300H tulaaihuaegm 2 21K (001100000000)2 fife A15-A0 fagll IC2 74LS688 axvinutinii
dhwhuSeudioy PO-P7 fu QO-Q7 MuansuBaudieurinfussl OUTPUT CS samn wane
AMIIILATEY ADDRESS BUS 1 fiuniaazlf OUTPUT senan 1 afs  aeazii il wiunisaou
ANMMINMUIBIZUL  CARD 2 ¥ miLgu DATA 110 8 BIT anduau 1 1n  uniseanuuy
INTERFACE 9319 IC1 (w03 8255 1lu INTERFACE Tdvimhileu DATA fun il 11 8255 a2
§ PORT $147u 3 PORT Wiiv11A 8 BIT 151929 SETICI 8255 Aoufioziinlyldmu Tnedanua

Wnsvhanuiumses DATA $han fie PORT PCO-PCT
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MODE M35M19114904 IC1 1193 8255 92ApY1Ms SET MODE  msmiauinndudaiu
fiou MODE msyausziivung 8 Bit lumsimnualdl PORT A 1flu OUTPUT PORT B iy

OUTPUT!UAE PORT C vﬂu OUTPUT A15NNSAIMUART

D7 D6 D5 D4 D3 D2 D1 DO

A 1@ ez1nfy 89H

A399AIIUY ADDRESS d1M5uUMse1u DATA

ADDRESS Al5 Al4 AlI3 Al2 All AI0 A9 A8 A7 A6 A5 A4 A3 A2 Al A0

304H o 0 1 1 0 0 0 0 0 0 0 0 0 1 0 0
305H o 0 1 1 0 o 0 0 0 0 0 0 0 1 0 1
306H 0O 0 1 1 0 0 0 0 0 0 0 0 0 1 1 o
307H o 0 1 1 o0 0 0 0 0 0 0 0 0 1 1 1
fnuald

ADDRESS 3044 ity PORT SPARE

ADDRESS 30sH  141ilu PORT SPARE

ADDRESS  306H 51U DATA %u1@ 8 BIT 9131 INPUT 484 PCO-PC7 v04 IC1 8255
ADDRESS  307H  SET n139191uu04 8255

M30ONUVUYBINIA DECODER vzApsduiusfiugn INTERFACE Taugldwinsiau
1B3yA BUFFER @10 @ ii$nmumntioonitls Tuneesfiyn DECODER sznevlién 1c2
1o 74LS688 92QnABI LAY ADDRESS BUS uay CONTROL BUS veinoxufiaineslnoms
lumseenuuy ADDRESS BUS  lundazdumiinsgndmualiihaulundaznii Faee
duusfy SOFT WARE ADDRESS BUS #145Wanua 16 du Favzogludnumzvsuavg 16
Wy dwmis ADDRESS 7 304 H dwaafhuavgmi 2 9214 (0011000001002 il A15-A0
fag1l 1C2 741688 szt mthiituminSoufivy PO-P7 fu QO-Q7 MwanmsiufSvuoumituse
1 OUTPUT Cs ®OAIN  MIWAYWIIMAYEY ADDRESS BUS 1 dumisesld OUTPUT oen

»
o é L] o r o
0 1 a51 e I ddmsumsntugumsiuves ssuy
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1157191489 1A STEPPING MOTOR

5.1 wanmsvesmaldanemes

511 nugmsveu
° 9 ~a o o = [] [ P~} [ =Y [ ny
ashauameslasiauewes  Naumuimdanmyumlouru  Tesatiavesaiflil
1 ' 4 2 a o ar o (- =)
vones szuLm AU Iimanmuil - FufannmsRuveaadauummaees wiuilu 2 wiiafe
] L
a o o o . o ° 1 [
gHINas (unipolar) AiuluTwans (bipolar) Tzt 5.1 waamanmsfieunuwhenvesmALil
a o [ v i o 1 o v
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o ' P2 7d o | ' Y ¥
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1 - d A o 4 a o ' @ 1
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t g ' 9y 1 o v v
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612 mnsudganunnudmy
Uszneylfamaes ludwveaninfudaana (RECEIVER) madmawes (DETECTOR)
A o tﬂ'u s s L. s o
NINAIANIZUY CONTROL davimihndwiusiudunniudygu uaznin arugumsnyu

¥04 STEPPING MOTOR Wuimasudgaiass  mARmARes uaznin COMPARATOR ua@

]
S

el 631 1azeIAILRUMSHINUYBIsTUL(CONTROL) Alugilies2 uazgl

6.3.3 TudMYBININAIVANAITNYUYDI STEPPING MOTOR 7331/ 6.4 .1

M mafudty

0-005V | mMARmamas
& < —
DETECTOR RECEIVER

T

n']ﬂﬂ’)UF]Nﬂ'l?Vloﬁ\I']u‘llﬂQ?ZUU

CONTROL
LOGIC“1™ l CONTROL
’ nsaangadtyyn RELAY
SWITCH — >

LOGIC*“0™”

;‘1]“71 6.3 BLOCK DIAGRAM UAAIN95¥8IN1ATUTYY18(RECEIVER) MAAMANDT
(DTEECTOR) uaz ludiuueaninniugumsiiauyesszuy (CONTROL)

STEPPING j L MAATLANNITUNULEN —r

MOTOR STEPPING MOTOR

717 64 BLOCK DIAGRAM U@A32395NIANILAUNITNYUVEY STEPPING MOTOR Uaz
STEPPING
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6.13 nndumesNa (INTERFACE)

szneuTiavees ludauvesmsdedoyalnuqumsmidiadaanuanuding 203
sunesmaludnvesmssdeyaninmanfoudyguomndeniiudiaen  uazaestuday
voamanldoudyauemdoniuataoa (ANALOG TO DIGITAL CONVERSION) N33R
Sumosina (INTERFACE) dauaaalugilii 6.5.1 INTERFACE aznesmanlaoudygnaeudon

iluAdava (ANALOG TO DIGITAL CONVERSION) Aauaaalugii 6.6.1

BUFER DATA BAND 1
—>
DATA INPUT -~ .
nMAtuneTNG A
—>
INTERFACE
ADDRESSBUS | - otz 0§
—
DECODER
BUFER DATA BAND
—>
I

317 6.5 BLOCK DIAGRAM udnivsdumesmaludiuveamsdedoyaliniuguasiuila

o da } % ag ey L4
dygnuaiinglsznouludonnd 1Ramesiiaznin BUFER

DATA OUT a . DATA
MAfURaTNG ANALOG TO
- -~
INTERFACE DIGITAL CONVERSION
INPUT
ADDRESS BUS .
mManlAAAeT
—>
DECODER

3U7 6.6 BLOCK DIAGRAM udanesdumesialudauveanisSudeyasinnin ANALOG
TO DIGITAL uazmandsudygnuewdoniiiufsaea (ANALOG TO DIGITAL
CONVERSION) ‘
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6.2 MTNABBINTMNNUIWIUMAINY
621 mMsnaassnsaIdoyavIA 8 In

m3madeun1n INTERFACE 994 BAND I  1ininduimediaves BAND 1 aoidn
fuseniaed nareuMsemYeyatIIA 8 Tn vesmmiives 2 feniiives 4 MIOUTPUT
yoamndumedine 1A1Wn1s RUN PROGRAM naaeuTavnisdeneneniiames navesdoyn

TuusnzgeeaInd 1Adan13199 6.2.1 uanedoyavesres 2 feves 4 Uszneudiont N3 fis N9

KamMAResetoyATIN 8 T veshamifives 28eee 4 BANDI
H FREQ N3 N2 M N5 No N7 N No
2 4825 0 0 0 0 1 1 0 0
3 | 5525 1 1 1 0 1 1 0 0
4 62.25 1 0 1 1 1 1 0 0

A15°97 6.2.1 uanawan1snaassdadoya 118 OUTPUT vesduinesinayes BAND I

MsnAaeUNIA INTERFACE ¥84 BAND I 1iniadumesiwaves BAND I seid
Auneuianes nareuMseIunidoyavLIA 8 I vesnImiged 5 fanufiyes 12 NMIOUTPUT
voenInBumBIING 1132911115 RUN PROGRAM viareulaumsdanuneuiianes wavesdoya

] [] $ 9 o 1 ] ] T
Tusazaeanind ladsmseh 622 nansdeyavesyes 5 faves 12 Usznaualsnr N3 fia N9

HamsedeyanA 8 N vosrTniives 574Teq 12 BAND I
H FREQ N3 N M No N N7 N8 N
s | ms2s | 1 1 1 1 0 1 0 1
6 | 18225 | 1 0 ! 0 1 1 o | 1
7 | 18925 | o0 1 1 1 1 1 0 1
8 | 19625 | o 0 1 0 0 0 1 1
9 | 2m25 | 1 1 0 1 0 0 1 1
10 | 21025 | 1 0 0 0 1 0 1 1
11 21725 0 1 0 1 1 0 1 1
R | 2425 | o 0 0 0 0 1 1 1

AN 622 udaanansnanesdadoyal1di OUTPUT wesdumosinaves BAND I
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6.3 minaasamIduliamndee 1 RF

msnareunfIindya UAINGINgesTes 2 fe¥es 4 1nA PHASE LOCK
LOOP & VOLTAGE CONTROL OSCILLATOR ¥84%04 2 043944 fnit1funnoumesivaves
BANDI msnaaeuTasnis 1% SPECTRUM ANALYZER%’ﬂﬁanpmﬁ OUTPUT¥24N1AVOLTAGE
CONTROL OSCILLATOR Taesa ATT 137 20 dB uaz VBW 137 100 KHz ufavhn1s RUN
PROGRAM maouTasmsdennonitamed  idonvoeninfindesmsnaneusudses 2 &

1 ‘ o o d é s _a \ '
¥4 wavosmsaondwyyia lduaasdegl &9 PLOTeeAMuAT UM luLRALToInWaT

o ' U 9 1
JalAuazasaasnanisnaaed lavewa199n31) SPECTRUM ANALYZER 110919814

=

=)
JEI§ T 2eaad,

SPECTRUM ANALYZER

PLL&VCO

[C—) | INTTERFACE

COMPUTER™

HANMINARBINATEY CHANNEL 2 18dsg1f 6.3.1 aviie 1w ldningiierasdenisedeans
HOMINARBINATEY CHANNEL 3 18de31/ 6.3.2 Arfiew I8 nngiuaasdsmsedua

HOMINARBINATEY CHANNEL 4 18as31 6.3.3 sirfieu Idningiueasdsmanedhaa

CHANNEL FREQUENCY POWER
2 48.30 MHz -4.30 dBM
3 55.30 MHz -4.72 dBM
4 61.30 MHz -4.04 dBM

’

MINUFAIRAMINAnaIaRIRLA AT sYesdry e 1Aves VCO BAND 1



et - ——
- " o m e T T

22:41:39 18 MAR 1999 92 MKR 48.30 MH
. z

w

REF 410.9 dBm #AT 20 dB -4.30 dBm
PEAK s . . T : " " :

LoB : : : : : : : : :

18 R A preeeeeens peseneeees :.................--:.........:.........:.........: .........
dB/ : : : : : : : :

CENTER
,48.30 MHz

WA SB

SC FC

CORR

CENTER 48.30 MHz SPAN 50.00 MHz
RES BW 300 kHz VBW 100 kHz SWP 20.0 msec

gﬂﬁ 6.3.1

22:12:82 10 MAR 1999
MKR §5.30 MHz

REF 10.8 dBm #AT 20 dB -4.72 dBm
PEAK - ; ; - ; ; - - -
L8 :
dB/
'EEN¥EE ......................................................................................

55.38 MHz

WA SB
SC FC
CORR
CENTER 55.30 MHz SPAN 50.00 MHz
RES BW 3088 kHz VBW 100 kHz SWP 20.0 msec

Ui 632

22:12:13 410 MAR 1999
MKR 61.30 MHz

REF 49.0 dBm #AT 20 dB -4.04 dBm
PEAK ; : ; ; : - ; ;

LOG : : : : : : : : :

10 ......... seesseneae [RRLRRRRRE peeeeeeees [RRRR LR C LR AR [ARRREEEN] peeseerees IRRERREREE SARRREREE
dB/ : : : : : : : :

CENTER
61.30 MHz

WA SB

SC FC

CORR

CENTER 61.30 MHz SPAN 50.00 MHz
RES BW 300 kHz VBHW 188 kH=z SWP 20.0 msec

311-?i 6.3.3
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AnaTeunAduliady uANLRINGYDIYes 5 faves 12 1ina PHASE LOCK

LOOP & VOLTAGE CONTROL OSCILLATOR ¥84 BANDII soinfunndumediaves

BANDIII msnaayiaunis ISSPECTRUM ANALYZER 3ady g :etNiOUTPUTYen MVOLTAGE

CONTROL OSCILLATOR Tassa ATT 13% 20 dB uaz VBW 13M 100 KHz #a72n1s RUN

o a 4 [} 1 o’: (R [] 1
PROGRAM nagau IaeMs AN NABUNAADT | ﬁﬂﬂ‘lﬁ]ﬁﬂ’)'\ﬂﬁﬂ\i!m‘ﬂﬂﬂ 5 S\WEN 12 HOYDINITAD

o o . é 4 o A 1 ia - d
Sadaalduansdegy)  ¥3PLOT senmuniesind luudazgesnimbindaunzmsaiaainn

AISNANDIY A

:
COMPUTER

WaNMINAaINATa Y CHANNEL 5
HaNInaaoInAaey CHANNEL 6
HaMInaaeInaaal CHANNEL 7
KHanN1INAasInAael CHANNEL 8§

HamMInaadInAaeay CHANNEL 9

HaM3INAABINATEL CHANNEL 10 1Aas 171 6.3.9

INTTERFACE:

18eg17t 6.3.4
1Bfag1 6.3.5
18Rag1it 6.3.6
1anagii 6.3.7
1453107 6.3.8

PLL&VCO

] 8 | | Quigee e |
SPECTRUM ANALYZER

vt v > Y v
Ao lanngluanasasnisedieans
VoA 9 o Y N
m‘nmu"lﬂmn;ﬂuﬁmmmswwwma
o 9 o 9/ !
ﬂ'l“ﬂﬂ']uvlﬂﬂ'lﬂ?‘ﬂuﬁﬂ\ﬁﬂ\iﬂ'ﬁ']\i‘ll']ﬂﬁ']\‘i
' 9 o 9 '
m‘nmu"lﬂmngﬂuﬁmmmﬂwwma
=N 9 o 9 '
m‘nm‘u‘lﬂmﬂgﬂuﬁmmmswmama

t o 9 o Y J
AMN3IU vlﬂ i]'lﬂzﬂllﬁﬂ\iﬂ\ﬁﬂ'ﬁ WNWYNAN

HaMINAABINATEY CHANNEL 11 189e31/f 6.3.10 mfieu 18 vingduaasdsmsiedieds

HAMINAABINATEY CHANNEL 12 188531 6.3.11 fisu 18ning duaaedamsiedhedae

CHANNEL FREQUENCY POWER
5 175.30 MHz -0.87 dBM
6 182.30 MHz -1.14 dBM
7 189.30 MHz -1.82 dBM
8 196.30 MHz -2.43 dBM
9 203.30 MHz -2.69 dBM
10 210.30 MHz -2.23 dBM
1 217.30 MHz -1.26 dBM
12 223.30 MHz -1.31 dBM
MINAAIHANTTNARB AR IR s dveq "n;npmﬁvlﬁ'w VCO BAND III
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22104353 1@ MAR 1999 94
MKR 175.30 MHz
REF 40.@ dBm #AT 20 dB -.87 dBm
PEAK . . . : . . - : .
Lo
10 ................................................................................................
dB/
REE e b b
10.0 dBm

CENTER 175.30 MH=z SPAN 50.80 MHz

RES BHW 308 kHz VBN 100 kH=z SWP 28.0 msec

22:0
REF 1

gﬂﬁ 6.3.4

5:09 10 MAR 1999
MKR 182.30@ MHz

PEAK
LOB
i@
dB/

WA SB
SC FC
CORR

0.8 dBm #AT 20 dB -1.414 dBm

et e
182.38 NHz

CENTE

R 182.390 MHz SPAN 50.00 MHz
RES BW 300 kHz VBW 100 kH=z SWP 20.9 msec

Ui 635

22:05:19 10 MAR 1999

REF 106.8 dBm #AT 20 dB -1.82 dBm

PEAK
LOG
10
dg/

WA SB
SC FC
CORR

CENTER 189 30 MHz SPAN 508.00 MHz

MKR 189.80 MHz

CENTER
189.30 MHz

RES BW 300 kHz UBW 1080 kH=z SWP 20.0 msec

U 636
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22196:07 18 MAR 1939 95
MKR 186.30 MHz

il t
REF 10.@ dBm #AT 20 dB -2.43 dBm
PEAK : - - " - -

Lo6
10
dB/

CENTER 196.3@0 MHz SPAN 50.00 MHz
RES BW 300 kHz VBW 1080 kHz SHP 20.8 msec

31J°7’i 6.3.7

22:06:36 10 MAR 1999
MKR 203.3@0 MHz

REF 10.0 dBm #AT 20 dB -2.69 dBm
PEAK . . T . .

Lo6G : : : : 5 : : : :
18 feeeeeenns TIPS PETTTIPRRR IERETPRERY [ERTTT PR VPRI e PEPPRR RTINS
dB/ . . N : . : : :

ENTER
83.30 MHz

NO

WA SB
SC FC
CORR

CENTER 203.30 MHz SPAN 508.08 MHz
RES BW 308 kHz VBW 108 kHz SWP 20.8 msec

U 638

22:06:59 418 MAR 1999
MKR 218.38 MH=z

REF 10.0 dBm #AT 208 dB ~2.23 dBm

PEﬁK : : : : . . . . .

LOG : : : : ; : : : :

140  feeereree. [ARRRRREEY tessseanen srreeeeess [ARRRREEEY v REEEEETR] [RRARRRAREN [RREERAREN] peeeesnees Trrereaens

dB/ . . . . . . . .
'EEH¥E§ .....................................................................................

210.30 MHz

WA SB
SC FC
CORR

CENTER 218 30 MHz SPAN 50.00 MHz
RES BW 3068 kHz VBW 180 kH=z SWHP 20.8 msec

gﬂﬁ 6.3.9



L B sl e

henli s R

B el

Rl it DL

22:8

1

. REF 1
PEAK
LOS
10
dB/

CENTE

22:0

REF &
PEAK

LOG
19
dB/

WA SB
§C FC
CORR

CENTE

22:9
REF 1

96

8:22 410 MAR 1999

MKR 217.30 MHz
0.0 dBm #AT 20 dB -1.26 dBm
'EEH¥EE ....................................................................................

217.38 MHz

R 21? 30 MHz SPAN 50.08 MHz
ES BW 300 kHz VBW 1980 kHz SWP 20.0 msec
o
gun 63.10
8:43 10 MAR 1999
MKR 223.30 MHz
9.9 dBm #AT 20 dB -1.31 dBm

.................................................................................................

CENTER
,223.89 MHz

PEAK
LOG
10
dB/

HA SB
sC FC
CORR

CENTE

R 223.30 MHz SPAN 50.80 MH=z
RES BW 300 kH=z VBW 180 kHz SWP 20.8 msec
a
JUN 6.3.11

9:89 10 MAR 1999

MKR 235.80 MHz
0.0 dBm #AT 20 dB -66.77 dBm
S e
-223 ae MHZ ..................................................
R 223.30 MHz SPAN 50.080 MHz
RES BHWH 300 kHz VBW 1080 kHz SWP 20.80 msec
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64 MIMAADINAVIETYYINAND RF

ASNATBUNINVNUT YN IUAIINDINGUBITDY 2 D9%89411101A RF AMPLIFIER v9

. BANDI #eid1iunin PHASE LOCK LOOP & VOLTAGE CONTROL OSCILLATOR %09

BAND I minaaaulaonis1d SPECTRUM Jadwgyiaifi OUTPUT weanin RF AMPLIFIER
TaoAa ATT # 30 dB uaz VBW % 100 KHz 132%hn15 RUN PROGRAM waaeylasmisda

=y . 1 d' 0’: LIR ] 1 @ @ o &
“nNﬂE)‘M‘W’JLﬂEJiJ Lﬁ@ﬂﬁf@\iﬂ’ﬂuﬂﬂﬂuﬂﬁf@ﬂ 2 ﬁa ¥94 4 Naﬂuaammmﬂamumum"lﬁ'uammgﬂ UL

¢§ a o 1 ] Adoe 9 9/ '
PLOT 29nNIAT EN‘WUqu'LlLlﬂﬁz‘lfﬂ\iﬂ'JWiJﬂﬂ'Jﬂ‘lﬂllﬁZQ'ﬁ WUAAINANITNATDIVINAN

INTTERFACE;.‘%: PLL&VC RF AMP E} |

lll II
SPECTRUM ANALYZER

(]
[~}

HAMINARBINATEL CHANNEL 2 183331 6.4.1 e ldningliueraedenistedheans

y

HaN1INAABINATEY CHANNEL 3 18as31/% 6.4.2 e 18 nng duamsienistedneans

HaMINARBINATE L CHANNEL 4 198331/ 6.4.3 Ao 1 nng duerasdenisredheans

CHANNEL FREQUENCY POWER
2 48,30 MHz 22.67 dBM
3 55.30 MHz 22.99 dBM
4 61.30 MHz 23.25 dBM

msnuaamamsnasesianMutiuasiasdeadyaailAves RF AMPLIFIER BAND I
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21:59108 10 MAR 1999 98

REF 20.0 dBm #AT 30 dB -~ 22.67 dBm

PEAK
LOG
ie
dB/

CENTER 48.30 MHz SPAN 50.00 MHz

21:5

REF 2
PEAK

Lo8
10
dB/

CENTE

21:5

V4
REF 2
PEAK

LOG
10
dB/

HA SB
SC FC
CORR

CENTE

MKR 48.30 MHz

CENTER
48.30 MHz

RES BW 300 kHz VBW 100 kH=z SWP 20.0 msec

Ut 6.4.1

9:29 40 MAR 1999
MKR 55.30 MHz
8.0 dBm #AT 20 dB ~ 22.99 dBm

CENTER
55.30 MHz

R 55.830 MHz SPAN 50.08 MHz
RES BW 300 kHz VB 100 kHz SHP 208.08 msec
a

UM 6.4.2
S9:48 10 MAR 13999

MKR 61.30 MHz
2.0 dBm #AT 30 dB ~ 23.25 dBm

CENTER
61.30 MHz

R 61.30 MHz SPAN 50.008 MH=z
RES BH 300 kHz VBW 100 kHz SUP 20.0 msec

U 643
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MIMAABLNANE LT YYILAI TG INYYesTes 2 f9¥ee4 111n1A RF AMPLIFIER Y84
BANDII @eifiunia PHASE LOCK LOOP & VOLTAGE CONTROL OSCILLATOR %89
BAND Il msnadeulavn1sl¥ SPECTRUM ANALYZER Sadaygai i OUTPUT o4 RE
AMPLIFIER Taoss ATT 137 30 dB uaz VBW ‘141 100 KHz  1f9hms RUN PROGRAM
nareulaomsdameneuiiomes HenvesnuinaAzes s e ves 12 HavBINITRDIATYY I

Y o 4 . A a o ' ' dde yy
vlﬁllﬁﬁﬂﬂﬂ?.ll %3 PLOT E]E]ﬂ"ﬂNlﬂﬁNW‘UW1“llﬂﬂxﬁfﬂ@ﬂ'ﬂuﬂ“ﬂ')ﬂ‘lﬁllﬂxﬂ'ﬁTQ!lﬁﬁQNﬂﬂ'ﬁ‘ﬂﬂa@\i

[ v
VNAN

i =

— ) =il
S = . 11110 2eeaa])
— .

‘ SPECTRUM ANALYZER

COMPUTER

NAMINAADIVATEY CHANNEL 5 8aag1ifi 644 siie 1dnnjluamedenstedadg
HANINARBINATEY CHANNEL 6 18e311 64.5 Mo I§nngliansdensiednedn
NAM3MARBINAREY CHANNEL 7 8e31 646 Mo I§nngluansdensednedn
NAM3INAABINAREY CHANNEL 8 1#e317 647 miten l§nngliansdensiediean
HAMINARBINATDY CHANNEL 9 181317 648 sie 1 18nngiiansdensiedneng
NAMINAARIMATEY CHANNEL 10 1884317 649 e l8nngtiansdamsedheang
WaM3NAABINATEL CHANNEL 11 1884317 6.4.10 rie s I nngiliamediensrednadng

aM3IviAnBINAaeY CHANNEL 12 I0fa317 6.4.11 Arfisu 180 nguanerensiethanne

CHANNEL FREQUENCY POWER
5 175.30 MHz 17.82 dBM
6 182.30 MHz 17.89 dBM
7 189.30 MHz 18.32 dBM
8 196.30 MHz 18.34 dBM
9 203.30 MHz 18.01 dBM
10 210.30 MHz 17.56 dBM
11 217.30 MHz 17.03 dBM
12 22330 MHz 16.52 dBM

M NTAINaNMINAnBRIRRIMNIas MAdvesdy un ldves RF AMPLIFIER

BAND Ill
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21:43:37 18 MAR 1999 100
MKR 475.30 MHz

REF 20.2 dBm #AT 30 dB . 17.82 dBm

PEAK : " ; - - - ;

LO6 : : : : 3 : : : :

19 -.-......:.........:.........: ......... seeeeenne AR :.........: ......... [RRRERXRN seseeneene

dB/ : : : : : : : : :

CENTER
175.38 MHz

WA SB
sc Fcl .
CORR

CENTER 175.30 MHz SPAN 50.00 MHz
RES BW 380 kHz VBW 190 kHz SWP 20.0 msec

21:44:02 4106 MAR 1999
MKR 182.30 MHz

REF 20.8 dBm #AT 30 dB " 17 .89 dBm
PEAK . . . : . X

Loe : : : : 1 : : : :

10 R R LSRR AR RRE IR EEEE N SRR R R R T R A R LR RS TR
dB/ . . . . . . : . :

CENTER
182.38 MHz

CENTER 182.30 MHz SPAN 50.08 MHz
RES BW 300 kHz VBW 100 kHz SWP 20.0 msec

U 6.4.5

21:44:22 108 MAR 1999
MKR 189.30 MHz

REF 20.6 dBm #AT 30 dB N 18.32 dBm
PEAK . . : : . .

CENTER
189.38 MHz

CENTER 189.30 MHz SPAN 50.00 MHz
RES BW 300 kHz VBW 1080 kH=z SWP 20.08 msec

gﬂﬁ' 6.4.6
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REF 20.0 dBm #AT 30 dB

21:145:50 10 MAR 1999 101 HKR 196 .30 HHa
18.34 dBm

PEAK
LoB
10
dB/

CENTER
196.38 HHz

HA SB
SC FC
CORR

CENTER 196.390 MHz SPAN 50.00 MH=z
RES BW 300 kHz VBH 1080 kHz SHP 20.0 msec

U 6.47

21:46:12 10 MAR 1999

w

REF 20.9 dBm #AT 30 dB
PEAK - - - -
LoG : : : : A : : :
19 S S T PPTTS [ P P P r S PP TP TP STPPPIPPIS STPPRP S S
de/ : : : : : : : :

MKR 283.30 MHz
18.01 dBm

CENTER
203.30 MHz

WA SB
SC FC
CORR

CENTER 203.30 MH=z ' SPAN 50.00 MHz
RES BW 300 kH=z VBW 100 kH=z SWP 28.0 msec

i 648

21:46:30 10 MAR 1999
MKR 210.38 MHz

REF 20.8 dBm #AT 30 dB 17.56 dBm

PEAK
L06 : : : : \ : : : :
18 Bereressstniaaes .. ......... serrrrenes
dB/ : : : : : : : : :

ENTER
10.30 MH=z

NO

KA SB
SC FC
CORR

SPAN 50.8@8 MH=z
ES BW 380 kHz VBWH 100 kHz SWP 20.0 msec

CENTER 210.38 MHz
R

U 6.4



21:48:984 16 MAR 13838 102 MKR 247.38 MH
. z

REF 20.90 dBm #AT 30 dB 17 .83 dBm

PEAK s " N N N N - .

LO6 : : : : : : : :

18 ......... AR peereneses : ......... : -------- : ......... : ......... : ......... :.---.....: .........

ds/ : : : : : : : : :
R R R
.217.30 MHz ) N SRR SRRSO SRR R

WA SB

SC FC

CORR

CENTER 217.30 MHz SPAN 50.08 MHz
RES BW 390 kHz VBW 100 kHz SWP 20.0 msec

51t 6.4.10

21:48:33 186 MAR 13999
MKR 223.05 MHz

REF 28.8 dBnm #AT 30 dB 16.52 dBm
PEAK T N N N N - T N
LO6 : : : :
1 .........: ......... :........-:.---.....: .........................................................
dB/ : : : :
Rt Fooee e et
.223.380 MHz R SOTR L [ e e

WA SB : : : : : : : : :
SC FCl......... Tregeeeens O S SUSTY S e ST S SO PO SRS
CORR : : : : : : : : :

CENTER 223.30 MHz SPAN 50.00 MHz
RES BW 308 kHz VBW 100 kHz SWP 20.0 msec

JUN 6.4.11

21:49:380 10 MAR 1999
MKR 223.85 MHz

REF 20.0 dBm #AT 30 dB -55.73 dBnm

PEAK
LOG
i9
dB/

[0
[xlx 24
70
000

CENTER 223.30 MHz SPAN 50.00 MHz
RES BH 300 kHz VBW 100 kHz SWP 20.0 msec
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6.5 mmaasanaasy PLOT 3U PATTERN lagldmeeimaend 5 ELEMENT
punATeUe iUy PATTERN veediweme  lasmsiicdgainmdenuig 5
' q' o o v u‘: 9y

element ARITNFIUAIVANMITMYUVBIA B INIENNNATUAYY Y TAgMIADIZUUVIIMNAIN

14 * y y
Mufu dgidieaie naseniuiinig RUN PROGRAM ievhminaeuTaslvuneudsd

COMPUTER

e i1 IO

HAN1NAABINAABY PLOT PATTERN #l CHANNEL
] ¥y ] X d'
HonYeenNaYee 5 dmiunadey  MaanIMiuiden Step sarnfideansiiesuAM

v v a 4
ﬂmmﬂwuﬁmwauuM)uaumai’ NaMINAADIABN step 1 93AN LLﬁ”JLﬂJ Start MyuTIwININ

UATL 360 8471 WAYEe31 PATTERN filAuaasdeg i 5.6.1

TV—ANTENNA PATTERN MEASUREMENT SYSTEM

L

FLD QUIT MODC

Fé VIEN DATA F?7 NOHNAL DATA F$ Z0ooH DATA

31N 6.5.1 uerAIwaNINATOY PLOT PATTERN %04 5
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HANITNANBINATDY PLOT PATTERN  CHANNEL 6
=) ) a1 o o Q‘I’ =) ciw d'l J v A
BINYRIAIINDYDY 6 AMTUNATDY  MAIVINUULRDN Step IMNAVINTINDDTUAN

o b 4 A
dosmi Muaaswavueusiine; wamsnaasuden step 1 0971 UAATN Start VLA IWBINA

UATY 360 837 NAYBI31 PATTERN M lAletasdag i 5.6.2

TV—-ANTENNA PATTERN MEASUREMENT SYSTEM

T {90

- - T T > T 80

Fé ULEW DATA- -F7. HORNAL DATA Fs zoom baTA . F10 QUIT HODE

517 6.5.2 ueaanan1s AT PLOT PATTERN %84 6

NANITNARBINATBY PLOT PATTERN 9 CHANNEL 7
] ke ] ) 1
Aendfeennunyes 7 dmsunaaey waanimiuden Step aewnfidesnsiiesIunI

foams Muaaswauutoueiines wamInAaoRen step 1 89A1 AT Start MYUAIWOINA

WATY 360 83eN HAvBI31 PATTERN i lAueasdag il 5.6.3

TV—ANTENNA PATTERN MEASUREMENT SYSTEM
3
e T
. -
N
=
\:
N X \
.“ N kY '.\
! V"‘, Y 3
!!. 3 -:; \
i i 2o
aval ¢ 4 % i len
Pl
[} 3 ! £ H
' ) / ; i
Y \ il ’ / i
S I N
3 N _ . , '
N .
.. " ‘\"%-.-____ ) ’ ) /
" . "
N e, PR
. SV S
e e
S
180
i Fa UIEXR DATA F?7 NORMAL DATA F8 ZOoor DARTA F10 QUITY NMODE ]

31N 6,53 uARINANIINATOU PLOT PATTERN %04 7
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HAN1INAABINATEY PLOT PATTERN 9l CHANNEL 8

A [} a o o n’: P} a9 A ' A
A9NYRINNNYDY 8 FMIUNATDY  MAIINUULADN Step DIFNNADINITINDDIUAM

Foams Waasnauuseueiiines  wamsvanouAon step 1 097 UAATY Start MUAILDINF

WATY 360 897N HAYRL3L PATTERN N lAuansfag i 5.6.4

H
270

180

[ F6 UIEH DATA

F7 HORMAL DATA

F8 ZOoOM DATH |

"TFL0 QUIT MODE

|

3UM 6.5.4 LARINANISNATOY PLOT PATTERN %04 8

HAMINANBINATOY PLOT PATTERN 1 CHANNEL 9

] v 1] [ [)
BoN¥eInInTee 9 dmiumaaey  MaINMiuAeN Step BINTRBINISIHDS WA

9/ a 4 Y A
é{ﬂ\?ﬂ'ﬁiﬁllﬂﬂ\?NaUuﬁauaulﬂaﬁ Naﬂ’]i"nﬂa@\uﬁaﬂ step 1 9371 LAAUTY Start MYUAIYBINA

UATY 360 84N HAYDI3Y PATTERN flAuaneaegili 5.6.5

TV—ANTENNA PATTERN MEASUREMENT SYSTEM

avc

]

180

r F6 UIEWN DATA

F7 NORMAL DATA

F8 ZOOM DATA

F10 QUIT MODE

31 6.5.5 uAMINAN1INATOY PLOT PATTERN %04 9
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HANINAADINATOY PLOT PATTERN | CHANNEL 10

] {1 o o o e’: 'sl 4 v =
HonToennuives 10 dmiunadey vasnmiuien Step senMABIMSINEB AT

a Y a
dosmsMuaainavuseNeiiings WanINARBUABN step 1 DIA LAATY Start MUAIGDINN

JUATY 360 897N HAYDI3Y) PATTERN 7 lAlanedag i 5.6.6

TV—ANTENNA PATTERN MEASUREMENT SYSTEM

{ jpo

iBo

76 UIEM DATA

7 . NORMAL. DATA

F£8 ZODOon DATA

F10 QUIT MODE

i
i

HANNAADINATDU PLOT PATTERN %1 CHANNEL 11

51 6.5.6 udaswansnaaey PLOT PATTERN %04 10

' y ' ' ' 3
Aonyeenaudees 11 dmiunaaey nasnmiuifden Step parnfineinsiesUAIN

doamsiianinaueuetiine; Nan1INARBUABA step 1 BIAT  UAAUTY Start MU LDINIA

ATY 360 93PN WAvBI3Y PATTERN N lAuaniasg i 5.6.7

220] |

i bo

180

Eh UYTEW DNYA

F7? NORMAL DATA

F8 ZOOM DATAH

F10 QUIT MODE

311 6.5.7 uamnan1snATay PLOT PATTERN %01 11
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HAN1INANINANDLU PLOT PATTERN ﬁ ‘CHANNEL 12
[ b 4 ] 1 1
Fondainmiyes 12 dmsumadey vasmIMuAen Step BIrhfiRBINITHES LA

foams Wiiaaswatuvseusiines #ansnaasuden step 1 097 UANTY Start VUTIBDINA

ATY 360 897N NAYB931 PATTERN A IAlaainag 1 5.6.8

TV-ANTENNA PATTERN MEASUREMENT SYSTEM

i 90

270G

R V1

] 6 UVIEW DATA . . F7 NORMAL. DATA £0 ZOOM DATA F10 QUXT MODE:

311 6.5.8 uaIHan1IMAABY PLOT PATTERN %04 12
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7.1 unagy)
Tassamszuuiamsuninsznonauvesid Wumsmaaeuzduvumsunsnszaneaau
vosmwoimanilutu VHF dszaenlifisdmnnudivesses 2 fazes 12 msmarevguuy

t % d’ o é d'
mMsunsnszoaauvesawemalulnssnuiivenagoumeumasy  Fezldawermeiing

asuilumiudya u
msinuvesszuudseney lufsmaduiadyaunidinguennudives 2 aude
¥994 Tudm Band1 lnzawmmiiiadyanunnudinguesniuddes s wutares 12 Tuiw

(1]

Band I dulsznovveannfuilndyananlsenoudis PHASE LOCK LOOP (PLL) liag
. /s
VOLTAGE CONTROL OSCILLATOR (vCO) fhmthiifuiiadagnunnutiingndesmsinlyl
o Ha A Y A = ) ° o
naaoulazmavewdyanuanuding e liarmdndwesn lilinnuusumnzaudmivma
o A ar ) 1 1 ar o 4 s
MAsY  Fusdesaeandenuszueiuszninamaduwaznnsy mldmasvaunseiuanuusa
dyanaldwoRdorh llugammaneufinges  nnunodygiadszeulUfsnnvnsiuim
Band I UaznAve10lugu Band I uundaszainiu
mahanunamasudyanudszneulddnndudygruaniingluind aunse
o W - i =®2 1 Ado 1Y 3 o
Sudganunnnuves 2 feres 12 anwdnduldvzgaulasldiuaudihunay anuuseves
o = ¥ a1t J s 5 1o a o o o o
wanuildeiiswandetusenliuegfufienans Sudygia  anudithunanezgmitly
ar - ar o ar o ] ] § n' é
fiann Detector  tilauiluszduusaiuld DC  szdvusadui ldezlimdunnFesdea
seauusaiuldegluraandeams sefuussdu pe szt hlnlasdygu DIGITAL iverirluidh
Tosunsu Plot 1iu Pattern 00AM
Tudamweamasudygmezl¥ TUNER #3  dludSudyanuudunlauiiunimthy

Aa dganuanuiilna wgn Detect wlaafiuszduussdu DC

[l
A

7.2 dgmiifavulumsmlnseny

o a s o 1 v oA ddq ¥ a o o
flgminifaninlassuil dundnezegnmiadatosnnudnlsnuesinnunge wwm
Minailgmdgarusununazasseauuunsuazgiasaidmdmhunidesmon  Jgmdiu
Ingfannlassau Ao
] ] 1 4

1. nAMInaasImmuvesn i uliadyanuanuding  daymiifevudiuingey
o ) . s q ¥ dO o my 2 e
# PLL ANwdez1dou (Frequency Shifting) ¥1l¥ms Lock anudiiuildon  Yuegiunisesn

UUVAIOTRUN
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2. luduveagunsel gunsalduing hildunasigu himnsahauldnugueania

o o & 3 /a y
vo3a el Favzdeamgunsainldunasigumenaunis
3. Joymvesmnvswdugnaniuding  dullymdighqe o hidunsoniugu

Y ¥y ' a4 4 ' d v 14
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TV—ANTENNA PATTERN MEASUREMENT SYSTEM

% aME e o om

WELCOME TO PROGRAM TEST

lFl SELECT CHANNEL F2 RUN PATTERN F3 OPEN FILE F4 SAUE FILE ESC QUITI

angiflunisuanamtiraelusnzdngilsunsu PLOT PATTERN Waudinglusunsuafausn axisang

MENU Wn1s1iaen MENU F1 SELECT, F2 RUN PATTERN , F3 OPEN PATTERN , F4 SAVE FILE OR

ESC QUIT

TV—-ANTENNA PATTERN MEASUREMENT SYSTEM

SELECT CHANNEL TV =

niunisuanatiniiena F1 SELECT CHANNELINeYNNNsiaen1eafiaanisvmagou(1es 2 Dadee 12)

WddnefiFainimannay
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TV—ANTENNA PATTERN MEASUREMENT SYSTEM

TR ) i v — —

SELECT CHANNEL TV =

PLEASE SELECT CHANNEL 2-12 1t

nnglilunsuanaifieirendadiiieglutosmestas 2 fetes 12 wieazuaneionann - PLEASE

SELECT CHANNEL 2-12 | “ Wlddasludanas

TV—-ANTENNA PATTERN MEASUREMENT SYSTEM

SELECT DEGREE =

4

nnghilunisuamaiierinnizng F2 RUN PATTERN ieidenaedfiaensid MOTOR ugAuyURas

At umbeanusuazusnsusanmiiasiioen
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TV—ANTENNA PATTERN MEASUREMENT SYSTEM

SELECT DEGREE = 1

PLEASE SELECT DEGREE 1-368 1

[ F9 START

Waranfianiamauyuuda axisang MENU F9 START Wiinnnsna F9 START iiavinnsvau

STEPP! NG MOTOR Tsunsuazéinuan DATA NILasuansduuaanIn

TV—-ANTENNA PATTERN MEASUREMENT SYSTEM

(8]

270 20

angUiumsuangiuuy PATTERN 1aansannAlurnisiusunsunidainemu
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TV—ANTENNA PATTERN MEASUREMENT SYSTEM

2]

270 20

180
F10 QUIT MODE

]

F6 UIEHW DATA

angiflunisuanamireiiainnismumasauaneenAFauiaeuds azsng MENU F6 VIEW

DATA Uaz F10 QUIT MDE Binniaiden F6 tas PATTERN Uy CIRCLE GRAPH V78 F10 1iaean

A7N MODE 1§14 MENU uén

TV-ANTENNA PATTERN MEASUREMENT SYSTEM

90

270

180

|

Fé6 VUIEHK DATA F? NORMAL DATH F8 S00M DATA F10 QUIT MODE

nA F7 NORMAL DATA (a9 SCALE Un@t

diavinnnsna F6 VIEW DATA azlsinguiinaasagy via na F8 SOOM DATA taggUudin SCALE uay
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TV-ANTENNA PATTERN MEASUREMENT SYSTEM

OPEN FILE NAME:

anguaasiamsdlauitidanya e na F3 OPEN FILE ievnaliauiaiilfifiufeanung Wldie

windiayafidiasnatn

TV—ANTENNA PATTERN MEASUREMENT SYSTEM

CANNOT OPEN FILE ¢

SELECT F18 TO QUIT MODE ¢t

l F6 VIEHW DATA F10 QUIT MODE J

angulFuansile lisusodiauiidiayald astimnpdannudg Whinnmsna F10 QUIT MODE e
88n41N MODE ndvlig MENU udn
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TV-ANTENNA PATTERN MEASUREMENT SYSTEM

OPEN FILE READY !

F10 QUIT MODE

I Fé6 VUIEK DATA

evmsldde FILE Adesnedlawitudeys Unnpinideuwtudioys axilmng MENU F6 VIEW DATA

Wina F6 ggUuu PATTERN veauiladiayaiiu S1lisaenns Wina F10 teanain MODE nasine

néutg MENU wan

TV-ANTENNA PATTERN MEASUREMENT SYSTEM

20

270

180

F10 QUIT MODE

l F6 UIEH DATA F? NORMAL DATA F8 SOOM DATA

|

waNATNNA F6 aggLuLL PATTERN uf azusing MENU fagll thdeennsgguuuiisia SCALE Wina

F8 SOOM DATA uazfifiaanizgludnusianling F7 NORMAL DATA
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TV—ANTENNA PATTERN MEASUREMENT SYSTEM

SAVE FILE NAME =

- J J o LA J
anguamatiansiufinuindasya e na F4 SAVE FILE wevinmatiufinuilndayalliiuly dedsng

g WaFeurudayansanisiuin

TV-ANTENNA PATTERN MEASUREMENT SYSTEM

SAVE FILE OK !

Wialdfendassiaansaziufinuiudiays anunsniufinuindeyaldazlnngdag
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FLOW CHART



FLOW CHART FUNCTION_MAIN
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TV-ANTENNA PATTERN MEASUREMENT SYSTEM

START

VIEW_MAIN

A

SHOW_MENU <

CHECK
KEY FUNCTION

CLEAR SHOW MENU SELECT_CHANN.EL
CLEAR SHOW MENU RUN_PATTERN
CLEAR SHOW MENU OPEN_FILE
CLEAR SHOW MENU SAVE _FILE

EXIT PROGRAM
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SELECT_CHANNEL

CHECK
SELECT CHANNEL

)

NO

b

NO

b

NO

b

NO

b

NO

b

NO

b

NO

b

NO

!

NO

!

NO

b

NO

122

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

YES

SEND DATA CH 2

SEND DATACH3

SEND DATA CH 4

SEND DATACH 5

SEND DATA CH 6

SEND DATACH 7

-SEND DATA CH 8

SEND DATACH9

SEND DATA CH 10

SEND DATA CH 11

SEND DATA CH 12
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TURN LEFT

START

123

RUN_PATTERN

v

INPUT DEGREE

CHECK DEGREE
<DEGREE>36

NO

SHOW DIRECTION

YES

DISPLAY ERROR
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VIEW_DATA
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KEY FUNCTION
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COPY DATA_FULL
TO DATA_VIEW
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OPEN_FILE
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INPUT FILE NAME

CHECK FILE.DAT
TO OPEN

OPEN FILE ERROR

'

SELECT F10 TOQUIT
MODE

SCAN DATA FILE.DAT TO
DATA _FILE

SHOW MENU

LOAD DATA FILE.DAT TO
DATA_VIEW

CHECK KEY FUNCTION

DISPLAY
DATA PATTERN

YES

VIEW DATA

NORMAL DATA

YES

COPY DATA AND
DISPLAY
CIRCLE GRAPH

YES

SOOM DATA

SHOW MENU
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SAVE_FILE
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CHECK FILE.DAT
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SAVE FILE ERROR

l

SHOW MENU
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:#include <stdio.h>
finclude <conio.h>
#include <dos.h>
#include <graphics.h>
#include <stdlib.h>
#tinclude <bios.h>
#include <alloc.h>
#include <math.h>

include <string.h>

#define SELECTA 0x300
#define SELECTB 0x301
#define SELECTC 0x302
#define SELECTD 0x303
#define SELECTE 0x304
¢ #define SELECTF 0x305
#define SELECTG 0x306
#define SELECTH 0x307
union REGS regs;
int real_disp;
int rf_new(365];
int data_view[365],data_full[365],data_file[365];
int cx[365),cy[365],px[365],py(365];
char name[20],namel[50],s1{20],s2(20];
unsigned char key,

unsigned long data_temp[365];

froxsrsensan SRR R e
int d,f,i,j,k,scx,scy;

int channel,datatrans,degree,direction,button,state,rfmax,degmax;
int rfmax_view,degmax_view,rfmax_file,degmax_file;

/ uuuuuuuuuuuuuuuu e e s e e e e o e e o e e 2 s e 3 o o e e e s o e o o e e e e e e e s o e ok o e o ok o ook o e o e ok -{

void initg(),view_main(),show_menu();
void key_function(),function_main(),select_channel();

void run_pattern(),show_direction(),select_direction(),start();
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void data_trans(),view_data(),circle_graph();
void open_file(),save_file(),view_soom();
void read_name(char ch[40]),load_file(char ch[50]);

void open_view(),save_name(char ch[50]);

/***********************t*i******* MAlN *************************************/
»

void main()
{
real_disp=0;
initg();
view_main();
show_menu();
function_main();
}
void initg()
{
int driver,mode;
detectgraph(&driver,&mode);
if(driver!=9) {

clrscr();

initgraph(&driver,&mode,™);

putchar(\007);
closegraph();

exit(1);

}
initgraph(&driver,&mode,");
cleardevice();

}

void view_main()

{
setbkcolor(BLACK);
setcolor(RED);
rectangle(0,0,639,479);
rectangle(5,5,634,45);
delay(1000);
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settextstyle(1,0,2);

setcolor(LIGHTBLUE);

outtextxy(80,15," TV-ANTENNA PATTERN MEASUREMENT SYSTEM");
setviewport(5,50,634,450,0);

delay(1000),

setcolor(LIGHTCYAN); -

outtextxy(160,200,"WELCOME TO PROGRAM TEST *);

void show_menu()

{

}

setviewport(5,454,634,474,1);
setcolor(LIGHTRED);
rectangle(0,0,629,20);

delay(1000);

setcolor(LIGHTGREEN);
settextstyle(0,0,1);

outtextxy(5,8,"F1 SELECT CHANNEL");
outtextxy(170,8,"F2 RUN PATTERN");
outtextxy(310,8,"F3 OPEN FILE"),
outtextxy(435,8,"F4 SAVE FILE"),
outtextxy(560,8,"ESC QUIT");

void key_function()

{

}

regs.h.ah=0x0C;
int86(0x21,&regs,&regs);
key=inport(0x60)&255;

/***************************** FUNCTION MAIN *******ii*********tt**t**i.tt**i/

void function_main()

{

=1 :
dof
key_function();

if(key==0x3b && f==1){



clearviewport();
setviewport(5,50,634,450,0);
clearviewport();
select_channel();
clearviewport();
show_menu();
}

if(key==0x3C && f==1){
clearviewport();
setviewport(5,50,634,450,0);
clearviewport();
run_pattern();
clearviewport();
show_menu();

}

if(key==0x3D && f==1){
clearviewport();
setviewport(5,50,634,450,0);
clearviewport();

open_file();
setviewport(5,50,634,450,0);

clearviewport();

setviewport(5,454,634,474,0);

clearviewport();
show_menu();
}
if(key==0x3E && f==1){
clearviewport();
setviewport(5,50,634,450,0);
clearviewport();
save_file();
show_menu();
}
if(key==0x10 |{ key==0x01){
button=2;
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}
!
[ while(button!=2);
}
y r*************************SELECT CHANNEL TV**************************t*****/

' void select_channel()

i

{
outportb (SELECTD,0x80);
outportb (SELECTH,0x89);
[rrewwrerGET BLOCK2 SHOW DATA™™*****/
,newa: setviewport(5,50,634,450,0);
setcolor(LIGHTCYAN);
rectangie(180,130,460,170);
gotoxy(28,13);
printf("SELECT CHANNEL TV =");
scanf("%d".&channel);
ifchannel<2 || channel>12){
clearviewport();
delay(500);
setcolor(LIGHTCYAN);
rectangle(180,240,460,280);
gotoxy(28,20);
printf("PLEASE SELECT CHANNEL 2-12");
goto newa;
‘ }
if(channel==2){
outportb(SELECTB,0X00);
outportb(SELECTA,0X30);
outportb(SELECTC,0X00);
outportb(SELECTC,0x20);
}
else if(channel==3){
outportb(SELECTB,0X00);
outportb(SELECTA,0X37);
outportb(SELECTC,0X00);



outportb(SELECTC,0x20);
}

else if(channel==4){
outportb(SELECTB,0X00);
outportb(SELECTA,0X3E);
outportb(SELECTC,0X00);
outportb(SELECTC,0x20);
}

else if(channel==5){
outportb(SELECTA,0X00);
outportb(SELECTB,0XAF);
outportb(SELECTC,0X00);
outportb(SELECTC,0x40);
}

else if(channel==6){
outportb(SELECTA,0X00);
outportb(SELECTB,0XB5);
outportb(SELECTC,0X00);
outportb(SELECTC,0x40);
}

else if(channel==7){
outportb(SELECTA,0X00);
outportb(SELECTB,0XBE);
outportb(SELECTC,0X00);
outportb(SELECTC,0x40);
}

else if(channel==8){
outportb(SELECTA,0X00);
outportb(SELECTB,0XC4);
outportb(SELECTC,0X00):
outportb(SELECTC,0x40);
}

else if(channel==9){
outportb(SELECTA,0X00);
outportb(SELECTB,0XCB);
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outportb(SELECTC,0X00);
outportb(SELECTC,0x40);
}

else ifichannel==10){
outportb(SELECTA,0X00);
outportb(SELECTB,0XD1);
outportb(SELECTC,0X00);
outportb(SELECTC,0x40);
}

else if(channel==11){
outportb(SELECTA,0X00);
outportb(SELECTB,0XDA);
outportb(SELECTC,0X00);
outportb(SELECTC,0x40);
}

else if(channel==12){
outportb(SELECTA,0X00);
outportb(SELECTB,0XEQ);
outportb(SELECTC,0X00);
outportb(SELECTC,0x40);
}

else;

}

/ttttttt**ttittttttttt*itttt*ttt RUN PATTERN “tt*tttttttttttttittttttt*tittt*/

void run_pattern()
{

datatrans=0;
button=0;
[ QET BLOCK2 SHOW DATA M »*****¥/

newb: setviewport(5,50,634,450,0);
setcolor(LIGHTCYAN);
rectangle(180,130,460,170);
gotoxy(28,13);
printf("SELECT DEGREE =),
scanf("%d",&d);



}
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degree=d;

if(degree<1 || degree>360) {

clearviewport();

delay(500);

setcolor(LIGHTCYAN);
rectangle(180,240,460,280);
gotoxy(28,20);

printf("PLEASE SELECT DEGREE 1-360");
goto newb;

}

show_direction();

select_direction();

void show_direction()

{

}

setviewport(5,454,634,474,0);
setcolor(LIGHTRED);
rectangle(0,0,629,20);
setcolor(LIGHTGREEN);
settextstyle(0,0,1);
outtextxy(100,8,"F1 {URN LEFT");
outtextxy(350,8,"F2 TURN RIGHT");

void select_direction()

{

key_function();

if(key==0x3b && f==2){
=3,
direction=0;
clearviewport();
setcolor(LIGHTRED);
rectangle(0,0,629,20);
delay(300);
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setcolor(LIGHTGREEN);
settextstyle(0,0,1);

outtextxy(280,8,"F9 START");
}
if(key==0x3c && f==2){
=3,
direction=1;

clearviewport();
setcolor(LIGHTRED);
rectangle(0,0,629,20);
delay(300);
setcolor(LIGHTGREEN);
settextstyle(0,0,1);
outtextxy(280,8,"F9 START");
}

if(key==0x43 && f==3){
clearviewport();
start();
setviewport(5,454,634,474,0);
clearviewport();
}

if(key==0x44){
f=1;
button=10;
clearviewport();
setviewport(5,50,634,450,0);
clearviewport();

}

}
while (button!=10);
}
void start()
{

for(i=1;i<=360;i++){
rf_newl[i]=0;
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}
/**SET BLOCK2 SHOW DATA****wssss/
setviewport(5,50,634,450,0);
clearviewport();
[reseee DRAW CIRCLE GRAPH****ssssses/
setcolor(LIGHTRED);
rectangle(133,18,497,382);
setcolor(LIGHTGRAY);
setlinestyle(0,0,1);
circle(315,200,170);
setcolor(LIGHTCYAN);
settextstyle (0,0,1);
outtextxy(312,10,"0");
outtextxy(499,198,"90");
outtextxy(305,385,'180");
outtextxy(107,198,"270");
[****** CONTROL STEEPING MOTOR ******/
state=0x01,
for(i=1;i<=360;i++){
if(direction==0){
if(state==0x08)state=0x01;
else state=state<<1;
}
else{
if(state==0x01)state=0x08;
else state=state>>1;
b
/***SEND DATA CONTROL STEEPING™*/
outportb(SELECTC, state);

[ * * bt

degmax=degree;

rfmax=0;

if(i%degree==0){
rf_new(i}=/*inportb(SELECTG)"/OxFE,;
if(rfmax<rf_new{i}){



138

rfmax=rf_newl[i];
degmax=i;
}
[rrssasaaGCAN LINEF+serssessns)
scx=169*cos(((i-d)+270)*M_P1/180)+315;
scy=169*sin{((i-d)+270)*M_P1/180)+200;
setcolor(BLACK);
moveto(315,200);
lineto(scx,scy);
scx=169*cos((i+270)*M_Pi/180)+315;
scy=169*sin((i+270)*M_PI/180)+200;
setcolor(LIGHTCYAN);
moveto(315,200);
lineto(scx,scy);
[RR R —————————
if(i==degree){
ex{il=(rf_newli}/1.5)*cos((i+270)*M_P1/180)+315;
cylil=(rf_new(il/1.5)*sin((i+270)*M_P1/180)+200;
k=i,
putpixel(cx[i],cylil. WHITE);
}
else{
[rrssnsnnseGCAN DATA#*#4sswxs)
ex[il=(rf_new[i}/1.5)*cos((i+270)*M_P1/180)+315;
cylil=(rf_new(il/1.5)*sin((i+270)*M_P1/180)+200;
setcolor(LIGHTBLUE);
setlinestyle(0,0,1);
moveto(cx[il.cyliD);
lineto(cx(k].cylk);
k=i;
}
}
[rassrenmened DEL AY TIME****+*+4%/
delay(10);
}
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outportb(SELECTC,0x00);
for(i=1;i<=360;i++){
data_tempfil=rf_new(i];
}
for(i=1;i<=360;i++){
data_templil=(data_temp[i]*255)/rfmax;
data_full[ij=data_templi;
}
datatrans=1,
data_trans();
f=6;
view_data();
}
void data_trans()
{
if(datatrans==1){
for(i=1;i<=360;i++){
data_view[i}j=rf_new(i];
}
rfmax_view=rfmax;
degmax_view=degmax;
}
elsef
for(i=1;i<=360;i++){
data_view[i]=data_file[i];
}
rfmax_view=rfmax_file;
degmax_view=degmax_file;
}
}
void view_data()
{
setviewport(5,454,634,474,0);
setcolor(LIGHTRED);
rectangle(0,0,629,20);
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delay(500);
setcolor(LIGHTGREEN);
settextstyle(0,0,1);
outtextxy(50,8,"F6 VIEW DATA");
delay(200);
outtextxy(500,8,"F10 QUIT MODE");
do{
key_function();
if(key==0x40 && f==6){
delay(100);
f=7;
setviewport(5,454,634,474,0);
clearviewport();
setcolor(LIGHTRED);
rectangle(0,0,629,20);
setcolor(LIGHTGREEN);
settextstyle(0,0,1);
outtextxy(200,8,"F7 NORMAL DATA");
outtextxy(350,8,"F8 SOOM DATA");
outtextxy(500,8,"F10 QUIT MODE");
setcolor(LIGHTCYAN);
delay(200);
outtextxy(50,8,"F6 VIEW DATA");
viewgraph:circle_graph();
j=0;
dof
j*+;
if(j%degree==0){
cx[jl=(data_view[jl/1.5)*cos((j+270)*M_PI1/180)+315;
cylil=(data_view[j)/1.5)*sin((j+270)*M_P1/180)+200;
}
}
while(j%degree!=0);
k=j;
putpixel{cx{jl,cy[§],RED);
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/**SCAN START DEG TO 360 DEG*™*/
for(i=1;i<=360;i++){
if(i%degree==0){
cx[il=(data_view[i}/1.5)*cos((i+270)*M_P}/180)+315;
cylil=(data_view[i)/1.5)*sin((i+270)*M_P1/180)+200;
setcolor{LIGHTBLUE);
setlinestyle(0,0,1);
moveto(cx(il.cylil);
lineto(ex[k],cy[kD);
k=i,
delay(20);
}
}
/**SCAN END 360 DEG TO START DEG**/
cx[jl=(data_view(j]/1.5)*cos((j+270)*M_P1/180)+315;
cy[jl=(data_view[j)/1.5)*sin((j+270)*M_P1/180)+200;
setcolor(LIGHTBLUE);
setlinestyle(0,0,1);
moveto(cx(jl.cylil:
lineto(cx[k],cy[kD);

/ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁ*ﬁﬁﬁﬁﬁﬁ/

/ﬁﬁ*ﬁ*ﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁﬁﬁNORMALﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ/

if(key==0x41 && f==7){
clearviewport();
delay(100);
setviewport(5,454,634,474,0);
clearviewport();
setcolor(LIGHTRED);
rectangle(0,0,629,20);
setcolor(LIGHTGREEN);
settextstyle(0,0,1);
outtextxy(300,8,"F8 SOOM DATA");
outtextxy(500,8,"F 10 QUIT MODE");
setcolor(LIGHTCYAN);
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delay(200);
outtextxy(50,8,"F7 NORMAL DATA");

for(i=1;i<=360;i++)

data_view[i]=rf_new(i];

}

key=0;

goto viewgraph;
}

JresssnnnnessGOOM DATAHebrernens)
if(key==0x42 && f==7){

delay(100);
setviewport(5,454,634,474,0);
clearviewport();
setcolor(LIGHTRED);
rectangle(0,0,629,20);
setcolor{LIGHTGREEN);
settextstyle(0,0,1);
outtextxy(50,8,"F7 NORMAL DATA";
outtextxy(500,8,"F10 QUIT MODE");
setcolor(LIGHTCYAN);
delay(200);
outtextxy(300,8,"F8 SOOM DATA");
for(i=1;i<=360;i++){

data_view[il=data_fulli];

}

key=0;

goto viewgraph;
}

resesesssmenaneses /

if(key==0x44){
f=1;
setviewport(5,454,634,474,0);
clearviewport();

button=10;
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}
}
while(button!=10);
)
void circle_graph()

{
setviewport(5,50,634,450,0);
clearviewport();
setcolor(LIGHTRED);
rectangle(133,18,497,382);
setcolor(LIGHTGRAY);
setlinestyle(0,0,1);
circle(315,200,20);
circle(315,200,50);
circle(315,200,80);
circle(315,200,110);
circle(315,200,140);
circle(315,200,170);
moveto(145,200);
lineto(485,200);
moveto(315,30);
lineto(315,370);
setcolor(LIGHTCYAN);
settextstyle (0,0,1);
outtextxy(312,10,"0%);
outtextxy(499,198,"90");
outtextxy(305,385,"180");
outtextxy(107,198,"270");

}
e o == A SN "****;}...*n“u“*"...“".u*/
void open_file()

{

read_name("OPEN FILE NAME:");
load_fite(namel);

datatrans=0;



}
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data_trans();
button=0;

open_view();

void read_name(char ch[40])

{

}

int length,i;
strcpy(s2,".DAT");
setviewport(5,50,634,450,0);
setcolor(WHITE);
rectangle(180,130,460,170);
gotoxy(28,13);
printf(ch);
gets(s1);
length=strlen(s1);
for(i=0;i<length; i++) {

s1[i] = toupper(s1{i]);

}
strcat(s1,s2);

strepy(namel,s1);

void load_file(char ch[50])

{

inti;

unsigned charr;

FILE *name;

if((hame = fopen(namel,'rb"))== NULL){
clearviewport();
delay(500);
clearviewport();
setcolor(LIGHTCYAN);
rectangle(180,130,460,170);
gotoxy(28,13);
printf"  CANNOT OPEN FILE !);
delay(1000);
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setcolor(LIGHTCYAN);
rectangle(180,130,460,170);
rectangle(180,240,460,280);
gotoxy(28,20);
printf(" SELECT F10 TO QUIT MODE !");
delay(1000);
=1,
goto comeback;
}
clearviewport();
setcolor(WHITE);
rectangle(180,240,460,280);
gotoxy(28,20);
printf("  OPEN FILE READY I');
delay(1000);
=8,
for(i=1;i<=360;i++) {
fscanf(name,"%c" &r);
data_file[il=r;
}
fscanf(name,"%c",&degree);
fscanf(name,"%d",&degmax_file);
fscanf(name,"%c", &rfmax_file);
for(i=1;i<=360;i++){
data_templ[i]=data_file[i];
}
for(i=1,i<=360;i++){
data_templi]=(data_templ[i]*255)/rfmax_file;
data_full[i] = data_temp[il;
}
fclose(name);
comeback:;
}
void open_view()

{
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y setviewport(5,454,634,474,0);
setcolor(LIGHTRED);
rectangle(0,0,629,20);
delay(500);
setcolor(LIGHTGREEN);
settextstyle(0,0,1);
outtextxy(50,8,"F6 VIEW DATA");
delay(200);
outtextxy(500,8,"F 10 QUIT MODE");

dof
key_function();
if(key==0x40 && f==8){
delay(100);
f=9;
setviewport(5,454,634,474,0);
clearviewport();
setcolor(LIGHTRED);
rectangle(0,0,629,20);
setcolor(LIGHTGREEN);
settextstyle(0,0,1);
outtextxy(200,8,"F7 NORMAL DATA");
outtextxy(350,8,"F8 SOOM DATA");
outtextxy(500,8,"F10 QUIT MODE";
setcolor(LIGHTCYAN);
delay(200);
outtextxy(50,8,"F6 VIEW DATA");
viewgraph:circle_graph();
i=0;
dof
e+
if(i%degree==0){
cx[jl=(data_view[j)/1.5)*cos((j+270)*M_PI/180)+315;
cyljl=(data_view[j]/1.5)*sin((j+270)*M_P1/180)+200;
}
}
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while(j%degree!=0);

k=j;

putpixel(cx{j]l.cylj],RED);

**SCAN START DEG TO 360 DEG**/

for(i=1;i<=360;i++){

if(i%degree==0){

cx[il=(data_view[i]/1.5)*cos((i+270)*M_PI1/180)+315;
cylil=(data_viewfi)/1.5)*sin((i+270)*M_P1/180)+200;
setcolor(LIGHTBLUE);
setlinestyle(0,0,1);
moveto(cx[il.cylil);
lineto(cx(k],cylk]);
k=i;
delay(10);
}

}
**SCAN END 360 DEG TO START DEG**/
cx[j]=(data_view(j)/1.5)*cos((j+270)*M_PI/180)+315;
cyljl=(data_view[}}/1.5)*sin((j+270)*M_PI/180)+200;
setcolor(LIGHTBLUE);
setlinestyle(0,0,1);
‘moveto (ex[).eyliD;
lineto(cxk].cylk]);

/ittttttttttttttttttttitttiiiiiii/

/ittttttﬁtttttttttNORMALttttttttttitttit/

if(key==0x41 && f==9){
delay(100);
setviewport(5,454,634,474,0);
clearviewport();
setcolor(LIGHTRED);
rectangle(0,0,629,20);
setcolor(LIGHTGREEN);
settextstyle(0,0,1);
outtextxy(300,8,"F8 SOOM DATA");
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outtextxy(500,8,"F10 QUIT MODE");
setcolor(LIGHTCYAN);

delay(200);

outtextxy(50,8,"F7 NORMAL DATA");

for(i=1;i<=360;i++){
data_view[i]=data_file[i];
I8
key=0,
goto viewgraph;
}
JresennarrasGOOM DATA**###snsssnns
if(key==0x42 8& f==9){
delay(100);
setviewport(5,454,634,474,0);
clearviewport();
setcolor(LIGHTRED);
rectangle(0,0,629,20);
setcolor(LIGHTGREEN);
settextstyle(0,0,1);
outtextxy(50,8,"F7 NORMAL DATA";
outtextxy(500,8,"F10 QUIT MODE");
setcolor(LIGHTCYAN);
delay(200);
outtextxy(300,8,"F8 SOOM DATA");
for(i=1;i<=360;i++){
data_view[i]=data_full(i];
}
key=0;
goto viewgraph;

}

/ﬁttttttttttﬁﬁttttttttﬁtttﬁttttttﬁt/

if(key==0x44){
f=1,
setviewport(5,454,634,474,0);
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clearviewport();
button=10;
}

}
while(button!=10);

/tiiiititiiiiiiiitttiitttitittiii SAVE FILE ii'.tiil'.iitiiiiiiiiiiiiiﬁﬁiiiiiii/

void save_file()
{
read_name("SAVE FILE NAME =");
save_name(namel);
}
void save_name(char ch[50])
{
FILE *name;
if((name=fopen(name,"wb"))==NULL){
clearviewport();
delay(500);
setcolor(WHITE);
rectangle(180,240,460,280);
gotoxy(28,20);
printf("  CANNOT SAVE FILE");
delay(1000);
goto flret;
}
for(i=1;i<=360;i++){
fprintf(name,"%c",rf_new(i]);
}
fprintf(name,"%c".degree);
fprintf(name,"%d",degmax);
fprintf(name,"%c",rfmax);
setviewport(5,50,634,450,0);
clearviewport();

setcolor(WHITE);
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rectangle(180,240,460,280);

gotoxy(28,20);
printf(" SAVE FILE OK");
delay(1000);
fclose(name);
firet;;
}
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CMPS
The devicee described in this document are typically used as low—power, MC1 451 57-2
phase—ocked loop frequency synthesizers. When combined with an extemal - Mc1 451 58_ 2

Iow—p&ss filter and voltage—controlled oscillator, these devices can provide all
the remalning functions for a PLL frequency synthesizer operating up to the
device's trequency limit. For higher VCO frequency operation, a down mixer or
a predcaler can be used betwesn the VCO and the synthesizer iC.

These frequency synthesizer chips can be found in the foilowing and other

applic;aﬁons:
' CATV TV Tuning
{ AM/FM Radios Scanning Receivers
E Two—-Way Radios Amateur Radio
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Parallel-Input PLL Frequency

Synthesizer
Interfaces with Single—Modulus Prescalers

The MC145151-2 is programmed by 14 parallel-input data lines for the
N counter and three input lines for the R counter. The device features consist of
a reference oscilator, selectable~reference divider, digital-phase detector, and
14~bit programmabie divide-by~N counter.

The MC145151-2 is an improved—performance drop—in replacement for the
MC145151 1. The power consumption has decreased and ESD and latch—up
performance have improved.

s Operating Temperature Range: ~ 40 to 85°C

« Low Power Consumption Through Use of CMOS Technology

3.0 10 9.0 V Supply Range

On- or Off—Chip Reference Oscillator Operation

Lock Detect Signal

+ N Counter Qutput Avallable

Single Modulus/Parallel Programming

s 8 User-Selactahle + R Values: 8, 128, 256, 512, 1024, 2048, 2410, 8192
« + N Range = 3 to 16383

s “LJnearzed” Digital Phase Detector Enhances Transter Function Linearity
« Two Error Signal Options: Single—Ended (Three—State) or Double—Ended
= Chip Complexity: 8000 FETs or 2000 Equivalent Gates

R e— ey —

L

el

WD?

MC145151-2

P SUFFIX
PLASTIC DIP

28 CASE 710

DW SUFFIX
S0G PACKAGE
CASE 751F

ORDERING INFORMATION

MC145151P2 Plastic DIP
MCi145151DW2 SOG Package

PIN ASSIGNMENT

find1e 28 1D
vssl 2 27 [] 0SCi
vpp [ 3 26 [ 0SCqyt
POyt [ 4 25 1 N1t
RA0 L] s 24 {IN10
Aarll 6 23 I N13
pa2l] 7 22 I N12
oplls 21 1R
ovOo 20 [ N9
fvd 10 19 INE
No [} 11 18 [I N7
N1 2 17 I Ng
Nzl 13 16 {1 N5
N3l 14 15 [I N4

¥
© Moflorola, Inc. 1995
i
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MC145151-2 BLOCK DIAGRAM

' RA2 —
RA1 —m 14 x8 ROM REFERENCE DECODER
0SCout RAD—™
A 14 Lock |
‘ DETECT Lo
I
| DSCip 14-BIT -+ R COUNTER _L
. PHASE
DETECTOR |— PDout
> A
b o - DO 14-BIT + N COUNTER -
VoD PHASE [ ay

' [ 14 DETECTOR
b 8 —— OR
Yo ® TRANSMIT OFFSET ADDER
]
I

N13 N1

&

PIN DESCRIPTIONS

INPUT PINS
fin !
Frequéncy Input (Pin 1)
F
Input to the + N portion of the synthesizer. fin Is typically
derivéd from loop VCO and is ac coupled into the device. For

larger amplitude signals (standard CMOS logic levels) dc
coupling may be used.

]
RA0- RA2
Reference Address Inputs (Pins 5, 6, 7)

These three inputs establish a code defining one of eight
possible divide values for the total reference divider, as
defined by the table below.

Pull-up resistors ensure that inputs left open remain at a
logict1 and require only a SPST switch to alter data to the zero
state.

Reference Address Code Total
Divide
RA2 RA1 RAO Value
0 0 0 8
0 0 1 128
0 1 0 256
0 1 1 512
1 0 0 1024
1 0 1 2048
1 1 0 2410
1 1 1 8192
NO &+ N11

N Counter Programming inputs (Pins 11 - 20, 22 - 25)
These inputs provide the data that is preset into the + N

coupter when It reaches the count ot zero. NO is the least sig-

nificant and N13 is the most significant. Pull-up resistors en-

[}
1

Preterrtaetetsd

Brence mode, no conrection is required 10 OSUg i

>

sure thatinputs left open remain at a logic 1 and require only
an SPST switch to alter data to the zero state.

Ng N7 N6 N4 N2 ND

NOTE: NO ~N13 inputs and inputs RAO, RA1, and RA2 have pull-up resistors that are not shown.

T/R
Transmit/Receive Offset Adder Input (Pin 21)

This input controls the offset added to the data provided at
the N inputs. This is normally used for offsetting the VCO
frequency by an amount equal to the IF frequency of the
transceiver. This offset is tixed at 856 when T/R is low and
gives no offset when T/R is high. A pull-up resistor ensures
that no connection will appear as a logic 1 causing no offset
addition.

Reterence Osclilator Input/Qutput (Pins 27, 26)

These pins form an on—chip reference oscillator when con-
nected to terminals of an external parallel resonant crystal.
Frequency setting capacitors of appropriate value must be
connected from OSCjn to ground and OSCqyt to ground.
OSCjn may also serve as the input for an extemally—gener-
ated reference signal. This signal is typically ac coupled to
OS8Cjn, but for larger amplitude signals (standard CMOS
logic levels) dc coupling may also be used. in the extemal ref-

_~ .-

OUTPUT PINS

PDout
Phase Detector A OQutput (Pin 4)

Three—state output of phase detector for use as loop-error
signal. Double—ended outputs are also available for this pur-
pose {see ¢y and ¢R).

Frequency fy > fR or fy Leading: Negative Pulses

Frequency fy < fR or fy Lagging: Positive Pulses

Frequency fy = 1R and Phase Coincidence: High—Imped-

ance State

MOTOROLA
I

MC145151-2 through MC145158-2
3



P
k

3
R, OV,
Phase Detector B Outputs (Pins 8, 9)

Thede phase detector outputs can be combined extemally
for a Idop-srror signal. A single—ended output is also avalil-
able for this purpose (see PDoyt).

It frequency fy is greater than R or it the phase of fy is
leading, then error information is provided by ¢y pulsing low.
oR remains essentially high.

It the frequency fy is less than fR or if the phase ot fy is
lagging, then error information is provided by ¢R pulsing low.
dv remains sessentially high.

If thp frequency of fy = fR and both are in phase, then both
by and oR remain high exceptfora small minimum time period

when both pulse low in phase.
w .
N Counter Output (Pin 10}
ThiL is the buffered output of the + N counter thatis intemai-

ly connected to the phase detector input. With this output
available, the + N counter can be used independently.

LD
Lock Detector Output (Pin 28)

Essantially a high level when loop is locked (tR, fv of same
phase and fraquency). Pulses low when loop is aut of lock.

POWER SUPPLY

VbD
Positive Power Supply (Pin 3}

The positive power supply potential. This pin may range
from + 3 to + 9 V with respect to Vgs.

Vss
Negative Power Supply (Pin 2)

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

' TYPICAL APPLICATIONS
f 2.048 MH2
|4
i "'Dl—" I
¢ %—‘ —I— NC NC
‘ I
) = = ‘l— -
: 0SCi;  OSCout fin RA2 RA1  RAD
VOLTAGE
MC145151-2 PDgyt | CONTROLLED -
h OSCILLATOR
i 1 N9 N8 N7 N6 NS N4 N3 N2 N1 NO ,
5-5.5 Mz

Yoo

ihdidi

N13 N12 N1

i

:

i

L

01110001000=5MHz
10101111100=55MHz

Figure 1. 5 MHz to 5.5 MH2 Local Oscillator Channe! Spacing =1 kHz

LOCK DETECT SIGNAL TRANSMIT: 440.0 - 470.0 MHz

— -
t LY " gh 0 RECEIVE: 418.6 - 448.6 MHz
i l 1 | l CHOICE OF {25 kHz STEPS)
DETECTOR
E _:_E OSCout RAZ  RAY  RAD LD fy ERROR
| SIGNALS
= [‘4 F——— osciy PDout LCOP
e MC145151-2 R _}>ﬂ futer [0 VO M X6
; REF.OSC. | [ 1Vss v i—
. W0TMHZ | T__|ym fin “1 T: 73.3333 - 78.3333 MH2
(ON-CHIP 0SC. | I ! ] l | ‘ | I | I ] | ;1 13.0833 - 18.0833 MHz R: 69.7667 - 74.7667 MHz
CPTIONAL 195167 - 14,5167 MHz
' ) oot et S / | I/
RECEIVE O CUANNEL PROGRAMMING
I TRANSMIT +N = 2284 7D 3484
: — (ADDS 856 70
+ N VALUE)

- = X6

r 602500 MHz
NOTES:

! 1.1R =4.1667 KHz; + R = 2410; 21.4 MHz low side injection during receive.

I 2. Frequency values shown are for the 440 — 470 MHz band. Similar implementation applies 10 the 406 —~ 440 MHz band.

I For 470 —- 512 MHz, consider refsrence oscillator frequency X9 for mixer injection signal {90.3750 MHz).

P

Figure 2. Synthesizer for Land Moblle Radio UHF Bands

"'C1451 51-2 through MC145158-2
4
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1.1 GHz Low-Voltage
Dual Modulus Prescaler

Thg MC12022LVA can be used with CMOS synthesizers requiring
positive‘edges to trigger intemal counters such as Motorola’s MC145XXX
geries in a PLL to provide tuning signals up to 1.1 GHz in programmable

frequency steps.

Thé MC12022LVB can be used with CMOS synthesizers requiring
negati've edges to trigger intemal counters.
A Dlvlde Ratio Control (SW) permits selection of a 64/65 or 128/128 divide

ratio as desired.

Thé Modulus Control (MC) selects the proper divide number after SW has

been biased to select the desired divide ratio.

NOTE: The “B” Version ls Not Recommended for New Designs

¢ 1.1 GHz Toggle Frequency
® Supply Voltage of 2.7t0 5.0 V

. Lo;lfv—Power 4.0 mA Typical atVcc =27V
e Operating Temperature Range of —40 t0 85°C

e Short Setup Time (tget) 16ns Maximum @ 1.1 GHz
¢ Madulus Control Input Level Is Compatible With Standard CMOS

Order this document by MC12022LVA/D

and TTL
FUNCTIONAL TABLE
P SW MC Divide Ratio
L H H
L H L
T L H
| L L

NOTES 1.8W. H = Vi, L = Open. A logic L can also be applied by grouunding this pin,
{ but this is not recommended due to Increasec power soncumption.
I 2MC:H=20VioVee, L=QGND1o 08 V.

DESIGN GUIDE
: Criteria Value Unit
lntrernal Gate Count* 67 ea
Internal Gate Propagation Delay 200 ps
Infernal Gate Power Dissipation 0.75 mw
Speed Power Product 0.15 pJ

NOTE: * Equivalent to a two—nput NAND gate

L R —

T e —

MC12022LVA
MC12022LVB

|
|
|
|
I

|

MECL PLL COMPONENTS
+64/65, +128/129

DUAL MODULUS PRESCALER

SEMICONDUCTOR
TECHNICAL DATA

<

1

D SUFFIX
PLASTIC PACKAGE
CASE 751
(S0-8)

8

1
P SUFFIX
PLASTIC PACKAGE
CASE 626

PIN CONNECTIONS

VRE 31 IV

Voo 2 7{NC

sWi3]  [§)MC

OUT [4] (5] Gnd

(Top View)
|
ORDERING INFORMATION

[ I Operating ! !
| Device | Temp Range Package |
i
MC12022LVAD s0-8 |
MC12022LVAP Tp= [ Plastic i
MC12022LvBD| 40710 +85°C SO-8 |
MC12022.v8P | | Plasic |
© Motorola, Inc. 1997 Rev 3
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f MC12022LVA MC12022LVB

MAXIMUM RATINGS
; Rating Symbol Value Unit
Power Supply Voltage, Pin 2 Vee -05107.0 vdc
Ope{ating Temperature Range Ta —40to B85 °C
Storage Temperature Range Tstg —6510 150 °C
Modllus Control Input, Pin 6 MC -0.5106.5 Vdo

NOTE! "ESD data available upon request.

4
ELECTRICAL CHARACTERISTICS (Vi = 4.5 10 5.5 V; Ta = ~40°C to 85°C, unless otherwise noted.)

. Characteristic Symbol Min Typ Max Unit
Togélq Frequency (Sine Wave Input) ft 0.1 14 1.1 GHz
SupPly Current Output Unloaded (Pin 2) lcc - 47 | 6.5 | mA
SupPly Current Output Unloaded (Pin 2) at 5.0 Vdc IcCH 58 8.0 { mA
Moéulus Control Input High (MC) VIH1 2.0 - Vee |V
Mogulus Control Input Low {(MC) ViL1 - - 08 \'
Divi;ie Ratio Control Input High (SW) VIH2 Vee Vee Vee Vdc
Divide Ratio Contro! Input Low (SW) ViLe Open Open Open -
Output Voitage Swing (Ci_ = 12 pFi Ri_= 1.1 k2 at 2.7 Vdc) Vout 0.8 1.0 - Vpp
Outbut Voltage Swing (Ci_ = 12 pF; R = 2.2 kQ at 5.0 Vdc) Vout 1.0 1.6 - Vpp
Moijulus Setup Time MC to Out tsat - 1 16 L ns
Inp{:t Voltage Sensitivity 2501100 MHz Vin(min) 100 - 1500 i mVpp

. 100-250 MHz 400 - 1500
Oulput Current (G = 12 pF; Ay = 2.2kN at 2.7 Vdg) io - 1.2 40 mA
Output Current (Cy_= 12 pF; R = 2.2 kQ at 5.0 Vdc) lo - 1.2 40 | mA

4

¥
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I MC12022LVA MC12022LVB

i Figure 1. Logic Dlagram (MC12022LVA) Flgure 2. Modulus Setup Time
4
J Prop. Delay —-| e—
I 0 0 D © —L D 0 In
A 8 c
4 L
i ¢ oeh C Of M i :
In I i Out
N :D - ! \_l
we—>— \
—| l— MC Satup MC
i
I- b o — l<-— MC Release
D
éfc o8 Out Modulus setup time MC to outis the MC
- sefup or MC release pius the prop delay.
E

(354, 500MHz Input Frequency. V¢ = 3.0V, Tp = 25°C. Output Loadsd) (+128,1.1GHz Input Frequency. Vi = 3.6V, T4 = 25°C, Output Loaded)

Figure 4. AC Test Circuit

? _L O Veg=2.7105.0Vde
—— c3
Sine Wava Generator [ ! —l__
ct Vee Sw | =
I-—J-[ IN I
I
500 ! ouT
' |
Lo opei e | SR CL EXTERNAL COMPONENTS
‘I_” Pl . C1=C2 = 1000pF
= i C3 = 0.1pF
| Me GND l C = 12pF (Including Scope
¢ [ AU SR and jig capacitance}
. Ry = 2.2kS2 (at +5.0Vdc)
Ry = 1.1kS2 (at +2.7Vdc
! MC Input L : ( )

MOTOROLA RFAF DEVICE DATA 3
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AMPLITUDE (¢Bm}

MC12022LVA MC12022LVB
Figure 5. Input Signal Amplitude versus Input Frequency
4150 I | I +1250
+10.0 : e 710
l l
450 { { ! N | 1400
1
0 ! ' \ l 4225
5.0 \ { +125
-10.0 } \ + +71.0
!
-15.0 : f +40.0 a
\ / £
-20.0 \ / +225 E
-25.0 ] : i +128
-30.0 i i // ; RE
-35.0 ' 7 +4.0
| / |
~40.0 +2.25
| N /1
-45.0 ! | \ ! 1.5
-50.0 ‘ | / { ' +0.71
0 250 500 750 1000 1250 1500 1750 2000
FREQUENCY (MHz}
Divide Ratio = 128; Voc = 5.0 V; TA =25°C
Figure 6. Qutput Amplitude veraus Input Frequency
T T T 1 5000
| | | |
s i i { 4000
| — g
{ ! | z
i i 2000
! 1000
! | | )
0 250 500 750 1000 1250 1500 1750 2000
FREQUENCY (MHz)

o e —

MOTOROLA RFAF DEVICE DATA



MC12022LVA MC12022LVB

Figure 7. Typlcal Input Impedance versus Input Frequency
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' OUTLINE DIMENSIONS

P SUFFIX
}
. PLASTIC PACKAGE
' rﬂ;‘ LD 'ﬂ ¥ CASE 626-05
' ISSUE K
I D NOTES;

1. DIMENSION L TO CENTER OF LEAD WHEN
¥ FORMED PARAL LEL.

NOTE 2 re—{—A|—» ULLWETERS | WOHES

O1 4
2. PACKAGE CONTOUR GPTIONAL (ROUND OR
If' l]_l" T LI_[ SOUARE CORNEFS)
IF’ 3, DIMENSIONING AND TOLERANCING PER ANSI
YILS, 1522,

fob—— | D[ LN | MAX | MR | WAX
A bag a3 oo o]
B 1 610 [ 660 | 0.0 | 0.260
f ‘\ 4 l’ ‘\ C | 394 | 445 | 0155 | 0475
C D | 038 | 05! | 0015 | 0.020
b i 1 F ! 1021 178 | 004 070 |
I\ /% A . 6 | 254850 0100 BSC
¥ a7 | 076 | 127 [ G000 | 0050
SEATNG N | J [ 020 030 | 0.008 | 0012
PLANE —_ *’ K | 282 | 343 { a5 | 0138
M - L 7.62 BSC 0.300 BSC
—>l| l‘_ D ~K 1] - 10° — 10°
H— G N

076 | 101 | 0030 | 0.040

©[20130.05®[T[4 @8 @)

[ m——— —

e T r——

D SUFFIX
PLASTIC PACKAGE
CASE 751-06
(50-8)
ISSUE T

— NOTES:
: .D i ‘ [ . DIMENSIONING AND TOLERANCING PER ASME
H H H B_I Y14.5M, 1984,
|
H

-

. DIMENSIONS ARE IN MILLIMETER.
. DIMENSION D AND € DO NOT INCLUDE MOLD

PROTRUSION,
. MAXIMUM MOLD PROTRUSION 0 15 PER SIDE.
025 @B ® \ . DIMENSION B DOES NOT INCLUDE DAMBAR
(1) ' PROTRUSION, ALLCOWABLE DAMBAR
4
i —l .
8

LA wn

PROTRUSION SHALL BE 0127 TOTAL IN EXCESS
OF THE B DIMENSION AT MAXIMUM MATERIAL

CONDITION.
Lo MILLMETERS
Bl —[g]ie— e / DM WN | WAX
A 25 78
Al .10 .25
i] ¢ A SEATMG B | 035 045
[4 1 .25
\ 1 PLANE 5T 280 556
ﬁ ] [ . L- E | 380 ] 460

T e | 127B5C

A l 1‘ olo1] T H 7580 ] 620
1~ —f B h | 025 | 050
04 1.28
[®25 @lcls 1 ©] Lo

e s
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Motorola reserves the right to make changes without {urther notice to any products herein. Motorola makes no warranty, representation or guarantee regarding
the sultability of its products for any particular purposa, nor does Motorola assume any labillty arising out of the application or use of any product or dircuit, and
specifically disclalms any and all tiability, including without limitation consequential or incidental damages. “Typical® parameters which may be provided in Motorola
datasheets and/or speckications can and do vary In diiferent appiications and actual performance may vary overtime. Alloperating parameters, incluging “Typicals”
must be vafidated for each customer appiication by customer’s technical experts. Motorota does not convey any license under its patent rights nor the rights of
olhem Motorola products are not designed, intended, or authorized for use as componsnts In systems intendad for surgical impiant Into the body, or othar

catlons intended to support or sustain llfe, of for any other application in which thefallure of the Moforoka product could craate a sftuation whers personal injury
or death may occur. Should Buyer purchase or use Motorola products for any such unintended orunauthorized application, Buyer shallindemnify and hold Motorola
and Rs officers, employees, subsidiaries, affillates, and distributors hamnless against all claims, costs, damages, and expenses, and reasonable attomey 1ees
arising out of, directly or indkectly, any ctaim of personalinjury or death assoclated with such unintended or unauthorized use, even if such claim alleges that
Motorola was negligent regarding the design or manufactura of the part. Motorola and KM' are registered trademarks of Motorola, Inc. Motarola, Inc. Is an Equal
Opportunity/Aflirmative Action Employer.
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NNational Semiconduc

ADC0801/ADC0802/ADC0803/ADC0804/ADCO0805
8-Bit P Compatible A/D Converters

General Description

The ADCO0801, ADC0802, ADC0803, ADC0804 and
ADCO0805 are CMOS 8-blt successive approximation A/D
convertors that use a differential potentiometric ladder—
simliar to the 256R products. These converters are de-
signed to allow operation with the NSCB00 and INSB080A
derivative control bus with TRI-STATE® output latches di
rectly driving the data bus. These A/Ds appear ke memory
locations of (/0 ports 10 the mictoprocessor and no inter-
tacing logic is needed.

Ditterential analog voltage inputs allow Increasing the com-
mon-mode refection and offsetting the analog zero input
voltage value. In addition, the voltage reterence input can
be adjusted to allow encoding any smaller analog voltage

December 1994 |
tor

u Differential analog voltage inputs

B Logic inputs and outputs meet both MOS and TTL volt-
age lovel spacifications

B Works with 2.5V (LM336) voltage refarence

| On-chip clock generator

B 0V to 5V analog input voltage range with single 5V
supply

A No zero adjust required

@ 0.3° standard width 20-pin DIP package

E 20-pin molded chip carrier or small outline package

& Operates ratiometrically or with 5 Vpc. 2.5 Vpc, or ana-
log span adjusted voltage reference

span to the full 8 bits of resolution. ™ .
Key Specifications
Features ® Resolution 8 bits
® Compatible with B0BO pP derlvatives—no Interfacing ® Total ermor %, LSB, 114 LSB and +1 LSB
loglc needed - access ime - 135 ns = Conversion time 100 po
m Easy interface to all microprocessors, or operates
“astand alone™
Typical Applications
w
o I |
e Vee L l
»O KD 19
B il s |
- mTh cLew ey MU RESOLUTION ;
< e & | evermnypimmio [
- T [T | votraos amce
ot 3 n :: PR LS 1 | Eenehoates |
Y " 1 B Ut )
] V-t {
5 Jon premL L——4 I
¢ 2 fos o sMuab) 1. .L |
LU o Yaerd p—O st ction = -
: A don oono P i '
# TL/HISBN -1 ,
r I
8060 Intertace | Error Specification (Includes Full-Scale, i |
Zero Error, and Non-Linearity) |
') S .
9 Part | o | Vperr2 =2.500 Voo { VRer/2=No Connection l
e 2] —ud Number Adjusted (No Adjustments) | {No Adjustments) |
" ——9 o ADC0801} Y, LSB | l
e ADC0802 | tysB | |
<: ADC0803 | + % LS8 | [
JATA
ADC0804 | | +11SB H
{ADC080S | ' £11SB | I
TL/H/5E71 -3 1 ! |
TR.STATET ® a ragit, of Nanohal & Cop }
]

280" & a rogktorad textomark of Zkoy Corp.

+1985 National Somizonducier Copoation

TLAIBSTY

ARD-BaOM 115/PrintadinU. 5. A

si9L0AU0D a/V dlquedwod 47 Hg-8

$0800QaV/¥0800QAV/€0800QdV/20800QV/1 08000V



-~

I
¥

[
Absolute Maximum Ratings mowes142)
if Milltary/Asrospace specified devices are required,

Storage Tempetature Range -65°Cto + 150°C

pleass contact the Natlonal Semiconductor Sales Package Dissipation at To=25°C 875 mW
Off'cg/Dlstrlbutors for avallability and specifications. ESD Susceptbiity (Note 10) 800V
Sugply Voltage (Veg) (Note 3) 6.5V
Voitage erating Ratings (Noes 142
Ubgic Control Inputs —0.3V 1o + 18V ggper:ure Rgngea 98 ( TL“N Ta<Tonx
Othe —0.3V'1 +0.3V
o oo ";g”;:;dhg”%“; conds) 03Vto Ve +0.3%) ADC0801/02LJ, ADCOBO2LU/883 ~55°C<T< +125°C
) . iy .
gual-ln-Lhe Package {plastic) 260°C :gggg:; gg; gg; ggtg"{‘ - 4g,g<l‘\: Igg,g
uakin-Line Package (ceramic) 300°C ADCOB04LCN o'c<T:< +70°C
Surtace Mount Package ! ADC0802/03/04LCV 0"C<TA< +70°C
V,sf,',pm Ph:m (80 ::wndﬁ) g;g,,g ADC0B02/03/04LCWM 0°C<Ta< +70°C
Intrared (15 seconds) Range of Vg 4.5 Vpc 10 6.3 Vpg

Electrical Characteristics

The following specifications apply for Vec =56 Vo, TMIN<TA<Tmax and foLi =640 kHz unless otherwise spocified.

Parameter Conditions Min Typ Max E Units
ADC0801: Total Adusted Error (Note B) With Full-Scale Ad}. oy i LSB
{See Section 2.5.2) M
ADC0802: Total Unadjusted Errot (Note8) | Vger/2=2.500Vpo ! A LSB
ADC0803; Total Adjusted Error (Note 8) I With Full-Scale Adj £ LSB
5 | (See Section 2.5.2) :
ADC0804; Total Unadjusted Error (Note 8) VRer/2=2.500Vpc +1 LSB
ADC0805: Total Unadjusted Error (Note B} VRer/2-No Connection 11 LSB
VREE/2 Input Resistance (PIn 9) ADC0801/02/03/05 25 | 80 ki
! ADC0804 {Note 9) 075 | 14 Kk
Anglog Input Voltage Range (Note 4) V(+) or V(—) Gnd-0.05 } Voo +0.05 voc
DG Common-Mode Error Over Analog Input Voltage i V4 E37A Ls8
Range i
Power Supply Sensttivity Voo =5 Vpc +10% Over i V4 Y LS8
Allowed Vin{ +) and Vin(—)
N I Voitage Range (Note 4) I I
AC Electrical Characteristics
Tr}e following specitications apply for Voo =5 Vpg and Tp =25°C unless otherwise specified.
8y'mbol Parameter | Conditions [ Min | Typ [ Mox | ,Units
15 Conversion Time I 101 =640 kHz (Note 6) 103 [ e T s
Té ! Conversion Time | (Note 5,6) 66 ) 110K
tlk | Clock Frequency { Vcc=5V, (Note5) 100 : 640 | 1460 kHz
| Clock Duty Oycle | (Note 5) I a0 60 %
cR I Conversion Rate in Free-Running | TNTR tled to WF with 8770 | 9708 | conv/s
) Mode | TS=0vVpe, fok=640kHz | |
WERL | Wkith of WR Input (Stan Puise Width) | TS =0 Vpc (Note 7) 100 ! ! ns
tACC Access Time (Delay from Falling ' c =100 pF T35 1 200 ns
) Edge ot D to Output Data Valid) | | |
14H ToH TRI-STATE Contiol (Delay Cp =10 pF, B =10k 25 T 200 T ns
from Rising Edge of RD to (See TRI-STATE Test I {
] HI-Z State) | Circuits) |
twi e Dolay from Falling Edgo J | 300 450 ne
. ot WH or RD to Reset ot INTR | |
CN Input Capachtance of Logic f | 5 75 | pF
Control Inputs | | { | |
Cout TRI-STATE Output | | | 5 | 75 pF
Capacitance (Data Buffers) | | | |
CONTROL INPUTS [Note: CLK IN (Pin 4) is the input of a Schmitt trigger circuit and is therefore spacified separately]
ViIN (D) Loglcal “1" Input Voltage | Vec=5.25Vpc { 20 | i 15 | voc
1 (Except Pin 4 CLK IN) i 1 { | |
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AC Electrical Characteristics (continued)
The following spectiications apply for Vo = 5Vpc and Ty < Ta < Timax. unless otherwise specified.

Symbol | Porameter [ Conditions [mn [ vy [ wox | units

o

CONTROL INPUTS [Note: CLK IN (Pin 4} is the input of a Schaitt trigger circuit and is therefore specified separatety]

T

P

Vin (0) ] Logical “0" Input Voltage ] Voo =4.75 Vpe | o8 Vo
{Except Pin 4 CLK'IN) , .

N (1) Logicat “1"" Input Current ViN=5 Vpc 0.005 | 1 | sApC
(Al inputs) | | |

Iin (0) Logical 0" Input Current ViIN=0Vpc -1 -0.005 I wApc
(All Inputs) | [

CLOCK IN AND CLOCK R

VT + CLK IN (Pin 4) Positive Going 27 3.4 35 Vo
Threshoki Voltage

V- CLK IN (PIn 4) Negative 15 1.8 2.4 Ve
Going Threshold Voitage

VH CLK IN (Pin 4) Hysteresis 06 1.3 20 Ve
(VT+)=(Vr=) {

VouT{0) Logleal “0" CLK R Output | 10=360 uA 0.4 Voo
Voltage Vee=4.75Vpe

Vour (1) Loglcal “1" CLK R Output io= —360 pA 2.4 Voo
Voltage | Vec=475Vpc (

DATA OUTPUTS AND INTH

Vour(0) | Logical "0 Output Voltage i
Data Outputs louT= 1.6 MA, Ve =4.75 Vpe 0.4 voe
TNTH Output louT=1.0 MA, Voo =4.75 Vpo 0.4 Ve

VouT (1) Logical “1" Output Voltage lo= —360 pA Vee=4.75 Vpe 24 Voo

VouT (1} Loglcal “1* Output Voltage lo= —10 pA Vce=4.75 Voo 45 Voc

louT TRI-STATE Disabled Output Vout=0Vpe ~3 BADC
Loakago (All Data Butfors) VouT=5Vpe 3 | wsAcc

1SOURCE I vour Short 1o Gnd, Ty=25"C 45 5 [ mapc

lSiNK | Vou Shortto Vg, Ta=25°C 2.0 16 | mAnc

POWER SUPPLY

lcc Supply Current (Includes | foric=640 kH, [ [ |
Ladder Current) | VREF/2=NC,Tp=25°C | |

| andT8=5v | |

ADC0801/02/03/04LCJ/05 1 1] 18 | mA
ADCOBO4LCN/LCV/LCWM | | 19 | 25 | mA

Note 1: Absolute Maximum Ratings indicate imks beyond which damage to the device may occur. OG and AG elsctiical specifications do not apply when operating
the device beyond its specified oparating condtions.

Note Z Afl votages are measured wih respact to Gnd. unless otherwise specified. The separate A Gnd point should always be wired to the D Gnd.

Note 3: A zener dlode oxists, internally, from Veg to Gnd and has a typkal breakdown voltage of 7 Voc.

Note 4 For Vin(—} 2 Vin(+) the digital cutput code will be 0000 0000 Two on-Chip diodes are tied to eacn analog InpUut (see biock dlagram! which witt forward
conduct for anatog input voltages one dods drop below ground of one dlods drop greatar than the Veg supply. Be careful, during testing atiow Veg leve!s (4.5V),
as hugh level analog nputs (SV) can cause this input diode to conduct-especially at elgvated temperatures and cause enors for analog inputs near full-scate The
spac aliows 50 mV forward bias of edhar diode This means that as long as the analog vy does not excesd the supply voltage by more than 50 mv. the output
coda wil ba corract To achieve an aboeolute 0 Ve to 5 Vpe input voltage range will tharsfore raquire a minimum supply voltage of 4.950 Vpc over temperature
variatons, intial tolerance and foading.

Note 8: Accuracy Is guaranteed at fo y — 640 KHZ At higher clock frequ y'can dag . For lower clock frequencies. tha duty cycle iimits can be
axtendad so long ae tha minfmum clock high time intervat or minimum clock low tima interval s no less than 275 ns

Note 8: With an asynchronous start puise. up to B clock pernds may be required before the intemat clock phases are proper to start the conversion procass, The
start requost 10 miternally latched, see Figure 2 and section 20.

Note 7: The TS input b assumed to bracket the WR strobe input and therefore bming is dependent on the WH pulse witth An arbitrarily wide pulse width wiil hold
the converter in & reset mods and the start of convarsion 13 Intiated by tha low to hgh transition of the WA pulse (sse hrung diagrams;

Note B: None of these A/Ds requires a zero adjust {see saction 2.5 1). To obtain zero code at othet analog input voltages see section 2.5 and Figwre 5.

Note §: The Vagp/2 pn 1s the canter point of a two-tesistor divider connected from Ve to ground in all versions of the ADGOB01. ADCO802, ADCOS03, and
ADG080S, and in the ADGDB04L GJ, each resistor is typically 16 kfd. In all versions of the ADC0O804 except the ADGOS0LGY, each resistor » typically 2.2 kil

Note 10: Human body model, 100 p dlocharged through a 1.6 k€ resistor
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TRI-STATE Test Circuits and Waveforms
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Typical Applications (contnued)

6800 Intertace

Ratiometric with Full-Scale Adjust
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