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ABSTRACT

This project is presentation of pager decoder card bn personal
co;buter. It can test paging transmisters system. This project is used
to find plugcode of hardware decodes address plugcode. Thise is alarm
noise when the data is sent from pager that we want to know. Microcom-
puter reserive intercept signal from card of computer. It oftain the
data of pager, to receive in short time for presenting result on moni-
tor. If we want to know the message. We can call the program and input
the plugcode of pager. This systems cooperate function together. This

progran is writen by C lanqauge. The program can decode pager signal

in numeric mode and alpha-numeric modé by POCSAG standard format.
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POCSAG

(Post Office Code Standardization Advisory Group)
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Structure of POCSAG
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Preanble Frist Batch Second Batch End Batch
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Syncronization Codeword

< Syncronization Bits

Address Codeword

Address Bits %( Checlt Bits ——e>&%

Address Flag Bits Function Bits Even Parity Bits

Message Codeword

Message Bits Check Bits ——;%4

Message Flag Bits Function Bits Even Parity Bits

Idle Codeword

Idle Bits
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SYNCHRONIZATION ADDRESS MESSAGE IDLE
BIT NO. CODEWORD CODEWORD CODEWORD CODEWORD
01 0 Adress Flag = 0 |[|Message Flag=1 0
02 1 Adress Bit Message Bit 1
03 1 .Adress Bit Message Bit 1
04 1 Adress Bit Message Bit 1
05 1 Adress Bi% Message Bit 1
06 1 Adress Bit Message Bit 0
07 0 Adress Bit Message Bit 1
08 0 Adress Bit Message Bit 0
09 1 - Adress Bit Messagn Bit 1
10 1 Adress Bit Message Bit 0
11 0 Adress Bit Message Bit 0
12 1 Adress Bit Message Bit 0
13 0 Adress Bit Messgae Bit 1
14 0 ; Adress Bit ' Message Bit « 0
15 1 Adress Bit Message Bit 0
16 0 Adress Bit Message Bit 1
17 0 Adress Bit Message Bit 1
18 0 Adress Bit | Message Bit’ 1
19 0 Adress Bit Message Bit 0
20 1 Function Bit Message Bit 0
21 ] Function Bit Message Bit 0
22° 1 Check Bit Check Bit . 0
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xSYNCHRONIZATION ADDRESS MESSAGE IDLE
BIT NO. CODEWORD CODEWORD CODEWORD CODEWORD
23 0 Check Bit Check Bit 0
24 1 Check Bit | Check Bit 1
25 1 Check Bit Check Bit 1
26 1 Check Bit Check Bit 0
27 0 Check Bit Check Bit 0
28 1 Check Bit Check Bit 1
29 - 1 Check Bit Check  Bit 0
30 0 Check Bit Check Bit 1
31 0 Check Bit Check Bit 1
32 0 Even Parity | Even Parity 1
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na4tw1unade1nduuﬁatant1unn1u§nuaan1u MNA88U 010, = 2.,
v ¥ oo .Y ' <4 I'd AR 4 -~ (da o
aquu1uﬁawuazae1utw1un 2 gadtuNd  AYUUIATAVTULURLIBTNUNNNBLATLTAND Y
< “ , . ~ 4 L 8 o
021570  NasNaIMATHAAMUIALATLTAN A LLAWIZLMTNN 2 pauundiniy  ITn1TaY
- N . - o vy va - v e
anwazulstgarIaululnaasntalant Tanauinuasastdtane 3 un  gazanunlaly

v < » 4 10§ -~
3 Untiuinae nw1ﬁawawa1u1un111u£4ua§an?z1uuuan1znu1a N RATAANNAALANL TAR

. ‘ Y] d‘g”
puia8 J9dra ANy TsRngawaastaTas TuTHA LR A

n 2" Binary Code |- Decimal | Binary Code | Decimal
-

0 r g 0 -1, 1 1

1 2 1 2 1 +2

2 4 0 - 0 -

3~ 8 1 +8 0 -

4 16 0 - 1 . +16




n 2" Binary Code Decimal | Binary Code | Decimal
5 32 0 - 1 +32
6 64 0 - 0 -
7 128 1 +128 0 -
8 258 0 - 1 +258
9 512 1 +512 1 +512
10 1024 1 +1024 0 -
11 2048 0 - 0 -
12 4096 1 +40986 0 -
13 8192 1 +8192 0 -
14 16384 0 - 1 +16384
15 32768 0 - 0 -
16 65536 1 +65536 0 -
17 131072 1 +131072 |- 0 -
18 262144 0 oL - 0 -
19 524288 0 - 0 -
20 1048576 0 - 0 -
RESULLTING  [-========] | =======--
CODE = 210570 = 17203

4 ar L] ﬁ ) ‘
A174N 2.3 avaaqu11uﬂaQLau5ﬂuau1 BLRTFUAANIAINNIBLATUTEITILATAY
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- (g a 4 aoa
dulini 20 waz 21 3zudas dudanfuiing 4 3Uuuun131uanduua§n 00, Ot, 10,

-~ 3 . v =
1t Tau1ud1ud1uuazn11utnatﬁutiu alert tone 1 Beep, 2 Beep, 3 Beep,

 w <4 . v o o4
ude 4 Beep mauatdu  dwdnh 22 A9 31 avidu check Bits #wmfulnn 32 3z0n
4 <0 . . o Y
u1nx§11unuan11ﬁtﬂuu1?ag (Even parity bit) zUuuunaq1udnuwataut?annﬁuu
a 4
uﬁae15aqzun 2.2
4 L ~
TluyIaNITLIAsuIE AT TanE Y 7 &)

7 Digits Identity

olal 1051 7] 0| (Address Plug Code of Pager)

Msalofoclol1l1lolo]l1]1iolti1iofjt]jolo|o}1i0]1]O/LSB (Binary Convertion)

Not Transmittend used

to define the

transmission Fraae

RERRRRN ESERENRRERREREN

BRRE
1 BITS 2-19 (i8 bits) BITS 22-31(10 bits)
EEEE

AENEEEE ALl

Check bits

Generetend by

bits 1 to 21
Flag Bits Function Bits Even Parity Bits
0:Address Codeword Used to define "A" to "D" call
1:Message Codeword CBITS 20-21 (2 bits)]
} Transmission Signal i ;

4 [ -~
Tin 2.3 TUnuunaeTURMNISLARALTARD U
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a ] L] v 1 " 4 -
MN8N TENT 11 1 TTHUNLATaIuNaLAan 0210570 1ua1MAU function bits,

i v v oo, o ¥
Check bits uaz event parity bits BRI IR THAA D3NN A LA L TAN D 1AL

n.{12345678901234567890123458786901°2

BIT|00001100110110100010000100001110

TH#A1311417 (Hessage Codevord)

o e [ ] (lu
1.1uda1naqn11dﬁ1lualaa13ua1tan (Numeric)

o ” 4 [} . [
1Uuuunaa1uﬁﬁﬁaugnudaq131ua111qn 2.1 Ad18981d1 T3z TENaUREL AN

. 4 “ . “ -~ -
Jwudasiou 32 1in Taanﬁnu1naztﬂu 1" LAND UATTUARATUICAIUNANTHA DAY

- a , . 1] § 4 « @ e o4
UUIALRTLTENTU TNAR1839I01Id 1T uqaaqtuaun11ﬁ¢1ndn1naqnuwatantvannﬂu

- o w,s o 4 4 " Ve ' ' 4
BaRaty  uTaNAYTASTRAAILNAN u1aLuanw1dq§mq1m1aun11§ugnaa LANIIIIE1 TN

3 T & 3 L 4 “ e 8 ]
dqu11taauunﬁuu1u iqnuuwun11u111=gnun1na1a1udﬁ1n11iqanau u§1n11dﬁ1d1u

4., @ » {o i d, v - v o ” - ¥
nLuaaaqazgndq1uuunﬁna1ﬂauuua TagntuAad L THAIZTURAIMMUIALABL TANG1UANATY

L] x - ) '.f & 4 ‘
n11d111u1ﬁ§§aa1ua1zua1Lauasﬁnqn11d11ntﬁuxan§1u3u,tﬂ1aqnuwa hyphen (-),

4 ' “ ¢ J 4 4
tAjaymuie C,1, #a421¢ (Spdce) uazAyanws urgency "U" iqiaganudaqaann

v - N - & ,H
nu1aanaq1nqnaaﬂua1na=1§zﬂuuuu

y )
2ﬂuuunaqﬁ11dw1u1=1§‘anjﬁudaqawu1u 4

- - - o ¢ 4 . -~ ]
ununu 1 anaTe qﬁuaqanu1=d1u1un11d11gnudag1un111qn 2.4 nr1deling1dT

-~ [] ) . & . 4 . 4‘ .- 4 .
naeinaTsunasRasaeL dud1RuTaa T ndnn 1 iqLﬁuﬁnnuﬂ11u51amﬁaanqanau

4 . - ar Y] . ‘ - . -
WRIRINAIALNN 2,3,4 RINAIAU  ANWTEAIADY 1ﬁnazgndqu1unu1uaua1u 5 #7 nia

a 1 . w,e 0 <4 - .8 a a4 - o 44 -
26 UnRa 1 TMAA1E12877 TARENN 20 UNLMATUISLTAIIINUAN 2 Q9Unn 21 7avTud

A1917417
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4-bits Combination | Displayed Character
Bit No. 4321

0000 0

0001 1

0010 2

0011 3

0100 4

0101 5]

0110 8

0111 7

1000 8

1001 9

1010 =

1011 U(Urgency indicator)

1100 X Space

1101 hyphen .

1110 ]

1111 C

< -~ ' {1 o
ATTIIN 2.4 TRANTTLIAYANIRITIWALIBTTURILAN(NuReric)

- ] [Y) ] I's
R288191174 aaqn11dqn11dw1nﬁuuuwatanTn1ﬁwn "0223 358985"

~
"

Yo <4 -~ . ﬂ -« -~ o * 4 v ° [
InnutaTavTuMuatan 021570 ZeLdunN 8L ANLRBINUAIAEIINUAD FINAT11d1T
\

- € v v . (] ~: - - (¥l ‘ 5' v . ]
Gananina AR NN e THad 13 mTun1dy LB TN TRAAIRIAI LAY



- 16
v o o ¥ - < ' ' v
Tatway 5 A7 inuu uazﬁuuﬂ11011diﬁuﬁﬂlﬂﬂlTHHHWuuazn11dﬁ1331ulw1uﬁan15
h | \i

4 L4 " -~ . 4
CdTin ) masuundwad Eetuidadeiantin "0223" turidAndacas TN 7 uh

3 3 . I's - [} Vv ~ 4
qaaqnu51a1uﬁﬂ1n11iqanaquun§na1ﬂnauua11aﬂwua1atu1uu1n(tw1un 0) B

a9

o 4 y ) ~ < o ~ e
uunéna1ﬂuu iqu11151un11d1131unauwna *35898" A MTUTARA TN Uas "5"

a a . - -~ 4 bl ' 4
dﬁﬂTU1Hdﬁ1qﬂﬁ1ﬂﬂﬂQl“?"tﬁﬂ?ﬂulW81“013?1QiﬁuWﬂﬁuaTQQSQQWTNﬁTﬂuUUﬂ175@1“
L ]

4
zun 2.4 U1enau

00001100110110100010000100001110 100000100010011000011YYYYYYYYYYZ. ..
Address Address Function Check Even 0 2 2 3 space Check Even
_flag bits bits  bits parity bits parity
Message flag
Codeword No 1 Codeword No 2

Frame No 7

01111100110100100010101110110001...

Synchronization codeword

111001010000110010001YYYYYYYYYYZ 110100011001100110011YYYYYYYYYYZ, ..

£

3 5 8 9 8 Check Even 5 space space Check Even
Address bits parity space space bits parity
flag

Message flag

Codeword No 1 éodeuord No 2

Frame No O

4 v
TR 2.4 @2a819nadTiuuun1TANEN 411
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2.1udawna4|n1d111u1L181fua1nn»1-a1tan (Alpha-Numeric)

-~ “~ e b - ¥ 4o v “ o e “ e
AMTUTUAA 18 TIE 1T URUIsNaAnHuE TRTIHT1IINUN uazzduﬂﬂtuﬁaununu1ndﬂ1

] 1 W uJun v uUJ a e 0 1
u11d11uaqzua1tanqnﬂ1sn11aqn1anaw1u1ua11un1uﬂn 1 1a4TidA1 119 TUR LN
1 e A - 4 ﬂluu ~ s.ﬂv .
ATTHURNRIINUR TIIIUIUUN LuBIIINg uzuavanu1—a1tan 93 durastdituiu
“ o« 4 o < -~ . - -
UNLWNNINEY  RINNIRTEIUDEY POSSAG 1 an#T n1a 1 anaie wtdiwauln 7 On
v o 3 D - " do < -« ¥ o o - ¥
/780U iqasa1qnu31u1uunnaqzuavtaanuswao 4 yninuy uazzunaanu1-n1tanu
a da oy I - v - (. o &
THANIZV1TNYILANY 80 Iﬂuuu Taoy R2L1a8  0-9  an¥IAIAINNEWNWING UASWNY
4 4 w ba ' - . ' [} a ¥ < 4
LAN TINMIAQANBANLAEATSY] AnsasAunuesadn1I1d17Tuuna1d 1 7ulzinTiaautuaas
v [ 4 ' - & o ¢ .‘f
nagaaiua11us1iaaqa11#11ndqu1 #E18RITINITNTUUNSNITITIZSTNRATTIRITUTAUY
4
n

v - e tas v o o « - - v a P
?31]711‘13 3 R78NHT URBNHTRIN 3 IrNiugd 6 un a"luuna{an'lana\lanu‘m') 3 3¢

[P w ,e ¢ o v o nv 9 - o
1ﬂae1uunn11dﬁ1naq1ndn1n11dw1na1u paNn178L UIARIINAIIT WU UNIBNANYT

[ - J 4 - 1 . 4 - 4
uaasaaazgntaauaan1u tuaqa1nzﬂuuuuaqunn11dﬂ1n1nuaun11na11 20 un nia 2

B|e

o~ -‘o 3 2 ol o qur 1 =« ™
affudn 6 Un fiutad uuuu1591qu11azuan&1u1envnaga1au7suvwqunuﬁuﬁwwnaq1ud
s 3 -, vl 1w e |4 J 4
A111941T 2 TUAAN RITNATAIUAREAIANBTUAASTITURITIN 2.5 LWARITINATERY
-~ YR | 1 as e - P ..H
1qnaana1aa1un11dq5a511u1uzuavana1-a1Lan (Alpha-Numeric) Rou
ANNRTNTaRIINE17 26 B78n¥T Aa "ABEDEFGHIJKLMNOPQRSTUVWXYZ® wiAy3n
-, o v & » “ ,s YV e, o
1udawuu1atant1anu1uua1nasn1uavu1uﬁﬂ1n11d11Taa1n1udﬁ1u1nasu11§a1anBT A
w o - PYEY] - “ W ] « , e &
wazB nuan 6 un FIRIANHT C uasunqaﬁ1anaqavan31 C 1s1da§1u1uﬁ9ﬂa11ﬁw1
4 3.;“ a - ~ W od . =« ] a , s 1
NdaNTIuNIAIaNET DuaskE nuﬁn 5 unnavRkranyT F TRaan~ 2 unis1ﬂa§1u1uﬁaﬂnwa
4 - 4 4 dYq - o 4
d1Indu uazasun11taaunaq§a§a1dt1aa 1 1unuin1Ta4Lnu 20 f2an8770 LdTUN

- du 4 4 ™ 4 u K]
8 ITIUNAUNINANHASAITLAAULMNABLWTNL TN aqudaqnwfxaaunaqua§a1uzun 2.5

RERR

|1
190¥7 B farang1  clc|ciclefclclclciciclE
l [ ]

RRRRR

1 |1] A28nT A

HENEN
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-k

| o
P—— B¢ —
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b ¢

]
o £

ol

=S
f—— $Bf

-d
—— O

=]
— &

-h

b~ 4
-—-’!—

-

(@]

(]

<2

(@]

(o]

2

(@]

(@]

(o}

2

=3

Message Bits Check Bits

L—— Message Flag Bits = "1" Even Parity Bits ——J

d 4 | DU
TUn 2.5 udaqn11Laauuacﬁnnw11u1udaﬁn11d11
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€0 o
1!“?79“31*“'“35

7-bits Combination

Bit No. 7654321

Displayed Character

0000110
1000110
0100110
1100110
0010110
1610110
0110110
1110110
0000110
1001110
0101110
1101110
0611110
1011110
0111110

1111110

e
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ar (lu
n1114udaq1uﬁna4twatwa11ua1nn91—n1lau

7-bits Combination

Bit No. 7654321

Displayed Character

0000001
1000001
0100001
1100001
0010001
1010001
0110001
1110001
0000001
1001001
0101001
1101001
0011001
1011001
0111001

1111001

20
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a111qudaq1ndua4tu1L?a1zua1anu1—a1tan

7-bits Combination

Bit No. 7654321

Displayed Character

0000101
1000101
0100101
1100101
0010101
1010101
0110101
1110101
0000101
1001101
0101101
1101101
0011101
1011101
0111101

1111101

21
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n111qudaq1uﬁna¢twat1n1zua1anu1-a1&au

7-bits Combination

Bit No. 7654321

Displayed Character

0000011
1000011
0100011
1100011
0010011
1010011
0110011
1110011
0000011
1001011
0101011
1101011
0011011
1011011
0111011

1111011

22



ar (luu -~
a111qudac1udﬂaqtu1Laa11ua1anu7—a1tan

7-bits Combination | Displayed Character
Bit No. 7654321

0000111 p

1000111 q

0100111 r

1100111 8

0010111 t

1010111 u

0110111 v

1110111 W

0000111 X

1001111 y

0101111 . z

1101111 { ‘

0011111 :

1011111 , )

0111111 ~

1H1111 .k

4 - . (lu o
R1TIN 2.4 dRanaTeRa 1A TIWILIaTTUANYT-RILAaR(Alpha-Numeric)
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qwnanumsnaqn11taau1uaw1weazLuu1a1wanv1u1qn1ws1uae1u1ndawn11d11taavuaaz
' ' o ,e - ﬁ“' <4 y & {.

ATaNTEnI a1 919d9T  vdu  dnwt E,F,H tiuRu s dnd e Id i RN UnAImean

u“ d - - - - W 1t
ThnindaszontAutRiANRI8TAZ L NANA93ENA12TUN I 18R Y
|

AR LA (Idle Codeword)

d4 ' v, = ¥ o .
01 w1#11ndqn1nuaaqnnun11§uqaaquaqLu1u 1uda1tnuuuazgn1£unu1udﬂw

]
-~ 4 _v Y« P - «d o 4 .
Unm AT LW THRUNRTURBIRAVTUAAY (B4 UN) WazlunTana 1 I@1INIzAIMNARINaY

4 « , e 4 [ ‘ v P
nas§uqauun§ Was 1 nannIz R Tun 111817 L uatna Tun s vl TuR 8 L dulie N EE

[ 3 S, 4
THAA L NENUAAT1ITURITIN 2.6

n.|1234567890123456789012345878901 2

BIT {01111010100010011100000110010111

4 @ ~
R17140 2.8 TuuuTad TAAA LAl
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AMaTudgracwitaT

- ( v M -~ ﬁ < as
nwn1u5mm1mtwat?911=ﬂ1=naua1ud1ua1q1 puddRvtUuuaantaasunTuaeTy 3.1
k|

" - - .
1. tﬂ1aq1u§mm1m1nq (FSK Reciever)

an 4 . .
2. NITaNiAaT (Limiter)

3. 293 7dgyauilna (Clocl Recoverry)

w (4
4. 1011a1112u3mm1mtw1ui¢ﬂ (Frame Sync Detecltor)

5. SIPO (Serie In Parallal oOub)

6. aran i tadgyinain/ (daun TunazatuuariaTe

(Read/Write Clock Generator & Address Counter)

7. n1nu1u§gtatna§ (RAM Emulator)

8. AMAATIILARLATAUANTAR (Address Plugcode Detector)

9. 1At Llafyy uduLeaTTwuaALATAUANTAR (Interrupt Address Plug Code)

) £
10-.RauWILAAT (PC)

Do-D?
SIPO”
ANTENNA . %
o| P~
, oy Twelg RAY)
RY FSK LINITER birz CLOCK cLock | R/W aDDRESS | status| mes-
CIRCULT RECOUERY COUNTER RAM | Ao-p7 | EMUtatopR—
FRANE SYNC
DETECTOR
I S
-} CLOCK
. |
1 ¢
b A BDDRESS] INTERRUPT P¢
I ERECTOR PLUG ¢ODE
e eamrge b Y [ T
— by detecks INT

4 ‘ LY - N - v}
TUn 3.1 uaanTaasun1un1ﬂ1u3mm1m1nd1nanaﬂ1ua1
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3 4 4
MN18LNR nﬂﬂdqammwmtwat1a1n1§nadauw513kﬂ1aenadaUﬂau3nq§ad11 (RF Com-
L}
. ] a 4 44 v d «
munication Test Set) Tun1inpaaddy Taad w1 IntUasus 1ua2INanieia L wanan

<4 o ddd, Yo ' o «uJa v o« v o a
tauQn111un1ununa0ﬂ11unnu1gnuag1uﬂaiuuua¢u1vnnt A TuuTnIT n1¢a1u1nqﬂa

v
A14A7 (Pager) nqdavzu

nanaITNIlyIadaATULwIL AT

- 1] ‘4 [v) L -
n111u3v5agau11d11naatuataa1n1?nuag1uﬂ13uu uasludTsindtnalinag

. . ] ' 4 - ws
Haatanuuy FSK (Frequency Shift Keying Modulation) Feisuar1uiin1entdavu

1.VHF LOW BAND (33-37,40-50 MHz)
2.VHF HIGH BAND (138-174 MH2)
3.UFH LOW BAND (406-422,435-512 MH2)

4.UFH HIGH BAND (920-932 MHZ)
- 3v 4 4”\-' 1 4
AMTUTATIIINUTARNS UAENRAAITTAIINA 3 AYINDRIARE T4l wRA¥AI MR 1T
-~ ] . 4 & 1 e . 4
d1u1u1uuaa=3ua11un 279.55 MHz 13naaaqd1n1u1ua1tan (Numeric) URzR72140
w t o e at 4
279.8  MHz 1Fnaaa¢dwn1uzun1an97uaza1Lan (Alpha-Numeric) &9uR21M0

1 &

4 2 ) o ¥ o 4y
279.748 MHz tﬁunq1un1un111341ua?qaq1uuu1un1uuu11ﬂ1? AIULUI IR IINOUNA
" : N P VR
aaedvA1a RF Communication Test Set Tv1ATTnadaui TATv9WNITI9TUNIA
- 8 ] 4 J! 84 .
1WITTUIANY 2 iuu?atﬂaw d1Luqn1§a117una1uuluaewwnﬁﬂdqnﬂnwvnadauﬁva RF

vV

. Y Jll 40 - J 4.4."0‘
Communication Test Set nnagan1u1a UNILWAWATIRLUAIIIMNAIIUALAUNY THNAINATT

[l ¥~ 4 ) o 4 v ] -~
dﬁﬂgﬂﬂﬂﬂl?ﬂW azuuiotaa¢u11?n11un1nutua1na1uunn11nﬂﬁauuasnaaaquasnan

4 4 4 Y
lR&Qﬂm“1LuﬂﬁﬁﬁﬂﬁﬁﬁunTuﬂ?Hﬂu

4 o ] <4 - 4
Qﬂﬂzﬂ 3.1 yaRaNIRALUN TN imqwmuagan17d11nungtanuuu FSK nsI11un

- vd J v s 4 o
279.748 MHz 3IsdwaTnTudgyiatan am Rx iq1un11nnaa41a1ﬂtawnqniwntﬁTacua

. .d UQJ -~ Ju
» AU TITa9dyu(Field strength meter) unu iquqmduunn1nﬁtﬁaanu&a1Q1u

- 4 s 40 { 4 JI
FSK nldeuidy uassawngnnn1naztﬂu3mm1mtuduuuanfaﬁmqﬁmiaga NHIUNTTA

v ' Jove « ' - LLBEG 1ghU 1Y) A 4 v
MBALANUAT URAYYINNTAAINAIMMANTRIN L WA WA aquuwenaqn1n11ﬂ1uﬂzqﬁmm1mn1a
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v 4 o - - v S 4 .
1“”1“lﬁuammqm NRZ nu911uﬂuﬂaLWﬂQWBURSNH?T”Q“HBi”WnUQBu TﬂﬁﬂWT%WiWWTN

dv® o
Eagan1§uu1uu1unwa Limitter

J V) ¢ £ o an
(Comparater) iqaz1aﬁmmﬂmtawnqntﬂudmmwmawaaa

3 v 'j-‘l i
iQQnﬂTTQ?Wnﬂaduau NRAMITULLUABUWITILABT

ADDRESS CLOCK FRAME SYNC RECEJVER (DEMOD FSK)
DETECTOR RECQUERY DETECTOR CIRCULT
CIRCUIT CIRCUIT CIRCUIT
| INTERRUPT LIMITTER R/H CLOCK GENERATOR RAN ERULATOR CIRCUIT
PLUG CODE CIRCUIT . AND ADDRESS COUNTER
CIRCUIT CIRCUIT

PRGER DECODER ¢ARD

PRV R SRR e
SLOT PC VY

« YRR - o~ o { - I's
1 3.2 aaTufgyIu AR INGRARINAINAANUULUNAITARANWILAAT

e aW o« o v ~ X 4 ‘
wani1tunrTRAIENNEnaY TTL uﬁﬁwugnaaquwnaqnu LUBIIINLUILIAT

L4 ~ VvV £ 74 g 40 4
AnTdedqgrauny aseTATiA  TeRavsdTredgqaaurdnatunaainidyyie NRZ nTutA N

v 4 . .
1R gimmwmuﬁﬁnw (Clock recovery) 1wa1?tﬁuimmﬁmuwan1ﬂ1uqun11n1q1unaqduu

- g ' - d v - . 4 v o “ ¢ e
¢ Ym:o.ogneq TwtruuataTuidggoa cWaTARNA TR UNWTan L WaE Y nAsReATATHARudgya

- . do v 4, v & v o« 44 “ A v
* < = NRZ n7uta uasammﬂmu1an1nd11qnuazaa@un11unna1¢nuunt1nﬂaqamq1m NRZ /18

3 4 L) - - v . v
LuaqawnLwatﬂaTun11305mmwmuuua§n1u aqaaqnwnWTuﬂaqﬁmmﬂmawnagn1u1uLﬁunuﬂu

- o o . 4 v . v
fag 8 Inin1ASIPO(Serie in parallal out) tWalMANTNAIN1TLTaUAY RAM 1A

o ¢ o ; o .
uaztnuwzﬁunu1u191ﬂauﬁ1Lﬂa1nﬁn111u5a§auuunu1u iq1§3mm1muwan1tﬁua1n1nua

4 o v <4 o ¢ . ) Y 4 v o
nWTtaauunnBQﬂaga dﬁunnﬁﬂa11QQUlN1u34ﬁisn1n11n11?dau71§mm1mﬂagantﬁ1uﬂuu
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Vufggoant 19Raen1mTate T932RE4HIN1T Decode TUAIMUIMATINUMNIELATLATEY
J v - “ L . * & ‘ 4
NL11884017 TRETHANTE Decode TRAIIANITUILBMUIALATUTEIMNILATANNAILWILABT
. - a., Y] -~ - v ' .
nwn11uuaquﬁutau31udaq naspIl uauuan1un11unq3at1uauuaqimm1mnw1d111uuaaz
éd v 4 « 4 v v o v a
wuntanala HARAQYINNL TIRANNTITLIENG ATA SIPO znInTudasdgyiatn g dutuy
< - ¢ 4 . d v
pstasaein a1a u1uangLaa1(RAH Emulater)kuan1n11tnunagaaq1u RAM Tas
- . - [] ~ “ o ﬂv . J 4 !l
AR ATLUAAGGINNI TR/ L TAUIAZRIULLBRALATE L ua1a1uQun11n1q1u Fenatan
o { L - -~ £ v}
s dyyIeannie 123 3udgyracd g uazdygaudnaciuiinintiidan17i Tauda
] - a *d 4 s nu Y
gau11411a41u RAM nn 8 un zavdqyIauadng ENAIUNUIIBINTAUIIE L UUAIUURT
1 v -~ - v J [ -
ARt AT TUWTAN nun11tnauuagaaq1u RAH  37an0a1781 163141389078 WTHa
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5.SIP0 (Serie In Parallal Out)

- .

4 4 ‘& v dv v
tuaoaﬁnﬁagan1u15a1nﬁmm1mnuaLwa1tﬂunagauuua§n1u Seiniuneasutaede
v - vﬁ - 4 v - v o dae
4R LMATEUTAL i uuTuas 8 in L HaTEINT T L I AuASHINTA wANN1T9a9 SIPO NABNIT
4 a v 4 - s 2 . d_ydae
\AauiinpasTauatuiTany uaznnq 8 in AwQnammMANGTH 1 AT F921931n1dnAa
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74LS164 (8 bit shift register) uazTddqurauidn1idurInINUANITIRBVUNDAY

v da 4 4 4.
paNanauwnsl 1 a9 T4LS164 3ziaaulun Q, (91 3) Luaamm1muwan1tﬁuuau
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7.u1u§glatua1 (RAM Emulator)
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W THTudunnuant unwnnagﬁtwataa1 Lwa1naauu1Laa1d=adn1un11a1unagaTaa
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8.n18RT13%uMNABLanLT8nE W (Address Codevord Detector)
* q - o 4. v e P
YNNI B L AT TBNEWLAAIININANNIBLABLAWIENAMUATIIWI LB TURAT LATEN
: o w 0 4 4d d o Y] [
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& v s d v, w»
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5188z L BaasaviTalaasiva Pager.h |
/* Spectail heaader file for Pager Code Receiver Card (Numeric) */

#include <stdib.h>
$¢include <dos.h>

#define SEGMENT O0xDEOO’
#define FRAME_SYN Ox1BA84B3E

#define CLEAR OxFFfFFFFF
#define IDLE_WORD OxE98391AE
#$define EOT 0x55555555

typedef struct
{

unsigned b0 0 1;
unsigned bl_4 14
unsigned b5_8 145
unsigned b9_12 :4;
unsighed bl13_16 :4;
unsigned bl17_20 :4;
unsigned b21_30 :10;
unsigned b31 f1;
}JBIT_1;
typedef struct

{

unsigned b0 11
unsigned bl_4 :4;
unsigned bS5_8 14

unsigned b9_12 4
unsigned bl3_16 :4
unsigned; b17_20 :4;
unsigned b21_30 :1
unsigned b3l 1
}BIT _2;

typedef struct
r

v

unsigned bl
unsigned b2
unsigned b3
unsigned b4
unsigned bS5
unsigned b6
unsigned b7
unsigned bS8
unsigned b9 :
unsigned bil0 :
unsigned b1l
unsigned bl2
unsigned b13
unsigned bl4
unsigned bls
unsigned bl6
unsigned bil7
unsigned b18

« ®e we %% a3 *0 e e e
—r bt ek et bk bt e bbb
20 @wo we @e we

o @0 a0 we

2e o0 40 wc we

“t e

4 ee 6 es v e+ s sa
— et b e Mt s bma et
.




unsigned bl19 :1
unsigned b20 :1
unsigned b21_31 :11;
}BIT_3;

.
’
’

typedef union

{

unsigned long CODEWORD;
unsigned BIT_:1 MESSAGE;
unsigned BIT_2 ADDRESS;
unsigned BIT_3 BUFFER;
char BYTE[4];
}DOUBLE_WORD;

!
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3188z L 3BREAVLEALART VA N_pager.h

#include <stdio.h>

#include <dos.h>

#define SEGMENT OxDEOO
#define FRAME_SYN 464014142
#define IDLE_WORD 3917713758 !
#define EOT 3540460221
#define CLEAR OxFFFFFFFF
#¢define END 0o
typedef struct

unsigned bl
unsigned b2_5
unsigned b6_9
unsigned b10_13
unsigned b14_17
unsigned bi18_21
unsigned b22_31
unsigned b32
JBIT 1;

Q # ws we we we we
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typedef struct

{

unsigned bl
unsigned b2_5
unsigned b6_9
unsigned b10_13
unsigned bl4d_17
unsigned bi18_21
unsigned b22_31
unsigned b32
JBIT 23

O = we @ we we se

el N - Y -G - G N -y

typedef struct
{

unsigned bl
unsigned b2
unsigned b3
unsigned b4
unsigned b5
unsigned b6
unsigned b7
unsigned b8
unsigned b9
unsigned bl10
unsigned bil1l
unsigned bl2
unsigned bl3
unsigned bl4d
unsigned bilSs
unsigned blé6
unsigned bl7
unsigned bi1g
unsigned bl4g
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unsigned b20 1
unsigned b2l 0 1
unsigned b21_31 :1
JBIT_3; )

typedef struct
{

unsigned bl .
unsigned: b2

unsigned b3

unsigned b4

unsigned bS5

unsigned b6

unsigned b7

unsigned b8

unsigned b9

unsigned bl10
unsigned bil
unsigned bi12
unsigned bi13
unsigned bl4
unsigned bi5
unsigned blé6
unsigned b17
unsigned bl8
unsigned bl19g :
unsigned b20
unsigned b2l
unsigned b22
unsigned b23
unsigned b24
unsigned b25
unsigned b26
unsigned b27
unsigned b28
unsigned b29
unsigned b30
unsigned b3l
unsigned b32
JBIT_4;

ee %o se ®° e so s e»
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typedef struct

{

unsigned bl
unsigned b2_10
unsigned bl1_19
unsigned b20_32
JBIT_S;

—_ O O
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typedef union

{

unsigned Jong CODEWORD;
unsigned BIT_1 MESSAGE;
unsigned BIT_2 ADDRESS;
unsigned BIT 3 BUFFER;



unsigned BIT_4 BINARY; |
unsigned BIT_S BLUGCODE; .
char BYTE[4];
}DOUBLE_WORD;

typedef struct

unsigned WI_SB :1;
unsigned, WI_M1 :7;
unsigned Wi_M2 :7;
unsigned W1_M3 :6;
unsigned WI_EB :11;

unsigned W2_SB 1;
unsigned W2_M3 1;
unsigned W2_M4 :7;
unsigped W2_M5 :7;
unsigned W2_M6 :5;
unsigned W2_EB 11

unsigned W3_SB :1;
unsigned W3_M6 :2;
unsigned W3_M7 :7;
unsigned W3_M8 :7;
unsigned W3_M9 :4;
unsigned W3_EB

-
—
(oY

-e

unsigned W4SBb :1;
unsigned W4_M9 :3;
unsigned W4_M10 :7;
unsigned W4_M11 :7;
unsigned W4_M12 :3;
unsigned W4_EB :11; '

unsigned W5_SB 1;
unsigned WS5_M12 :4;
unsigned W5_MI3 :7;
unsigned W5_M14 :7;
unsigned WS5_MIS :2;
unsigned WS5_EB 11

unsigned W6_SB 1
unsigned W6_MIS :§
"unsigned W6_M16 :7
unsigned W6_MI17 :7
unsigned W6_MI1§ :1
unsigned W6_EB 1

unsigned W7_SB  :1;
unsigned W7_MI8 :6;
unsigned W7_M19 :7;
unsigned W7_M20 :7;
unsigned W7_EB 11
IMCW_BI1T1;



typedef uUnion

{
unsigned long CODE_WORDI[6];

unsigned MCW_BIT1 MESSAGE_T7CW;
JENTRY_MESSAGE;

typedef struct

unsigned

unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned

wWi_M1
Insertl
Wi _M2
Insert2
Wi1_M3
w2 _M3
Insert3
wW2_M4
Insert4
W2_M5
Inserts$
W2 _Mé6
W3_M6
Inserté6
W3_M7
Insert?
W3_M8
Insert8
W3_M9
W4_M9
Insert9
wW4_M10
Insertio
W4_M11
Insertli
wW4_M12
W5 _M12
Insertl2
W5_M13
Insertl3
W5_M14
Inserti4
WS_M1S5
W6_M15
Insertis
wW6_M16
Insertl]e6
W6_M17
Insertl!?
w6_M18
W7_M18
Inserti8
W7_MI19
Insert1y
W7 _M20
Insert20

JCHECK_BITI;
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typedef onion

{
unsigned char CHECK_MCW[19];

unsigned CHECK_BIT1 CHECK_MCWI;
}CHECK_MESSAGE;

typedef struct

{ .
unsigned bl_4:4;
unsigned b5_8:4;

}BIT_6;

typedef union

{

short int MARK_CODE;

unsigned BIT_6 MARK_CODE1;
JCODE 5
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718821 384884TU7UNTH Demons.c
/% Program displaying all pager data received */ X

#include<pager.h>

types characters ¥/
changes pager data to
ASCI1 #*/

void POCSAG(DOUBLE_WORD *mes); /*
char changecode(register char z); /*

&

main()
{
DOUBLE_WORD data;
unsigned i, j, k;
clrscr();
printf("
while(!'kbhit())
{
forCi=0;i<7;i++)
{
for(j=0;3<17;3+4)

Message of Pager\n\n");

for(k=0;k<4;k++) .
data.BYTE[{k] = peekb(SEGMENT, i¥17%4%2+j%4%2+4Kk*2)

POCSAG(&data);
if(data.CODEWORD == CLEAR)
break;
}

if(data.{7DEWORD == CLEAR)
break;
printf("\n\n");

}
gotoxy(1,3);

gotoxy(1,24);

}
Bt e bt ettt bttt */
void POCSAG(DOUBLE_WCRD *mcs)

{

char al[5];
int i
a[0] = changecode((char)mes->MESSAGE.b1_4);
al1] = changecode((char)mes->MESSAGE.b5_8);
a[2] = changecode((char)me§->MESSAGE.b9_12);
al3] = changecode((char)mes->MESSAGE.b13_16);
al4] = changecodc((char)mes->MESSAGE.b17_20);
for(i=0;1<5;i++)
printf("%c",alil);
if{mes->MESSAGE.bO == 0)
printf(”, ");
elsc
prinmtf(" ")

)

/* ————————————————————————————————————————————————————————————— */

char changecode(register char z)

{



switch (z)

}

case Oxa:
case Oxb:
case 0Oxc:
case .0xd:
case Oxe:
case Oxf:

default

»
return z;

Z = ,A’
break;
zZ = QBS
break;
Z = ’C’

.break;

Z = ,D’
break;

z = ’E,.

break;

z = ’F’,

break;

zZ 1= 0x30;

break;

]
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7188z 1 AsanaTilaunTn Pager.c SRR
% Program displaying pager message with address definition produced by !
35-M and developtment by 36-M 1995 of Pager Reciver Card Project
Group,in advisory by Kitdakorn Klomkarn, 1994.-1995.%/

include<n_pager.h> /* a special include file for pager programs #*/

{include<stdlib.h> 5

# Define variable */

OUBLE_WORD data address addressl;

mt iy jsks

1hort int mi,m2,m3,m4,m5,m6,m7,m8, m9,mi10;

hort int mil,mi2,m13,ml4,m15,mi6,m17,m18,mi9,m20;

hort int m21,m22,m23,m24,m25,m26,m27 ,m28,m29,m30,m31,m32;
Port int n1,n2,n3,n4,n5,n6,n7,n8,n9,n10;

hort int n11,ni12,n13,n14,n15,n16,n17,n18,n19,n20;

hort int n21,n22,n23,n24,n25,n26,n27,n28,n29,n30,n31,n32;

* Prototype of function */ - \ i
* void display(DOUBLE_WORD *addr);*/ /* function for displaying pager

oid display(void);

DUBLE_WORD convert_bits(DOUBLE_WORD address}; /* converts address bits %/
pid POCSAG(DOUBLE_WORD #*dat); /* types characters */

har changecode(register char z); /* changes POCSAG code to ASCII */

in()

E

PDOUBLE WORD address;

.char dummy{10];

do
{
c]rscr();
printf("
display();

|
|
|
|

<<<<< READ MESSAGE PAGER (Numeric) >>>>>\n\n");

gotoxy(3,24);printf("Would you like to exit program");
printf(":(press Y = yes,others = no)? ");
}Jwhile(tolower(getche()) !'= 'y’');

gotoxy(1,24);

€ o e e e e e e e tm e e ——————————— * / !

yid display(void)

{ :
gotoxy(1,2);printf("Enter blugcode of pager -=->"); «
gotoxy(29,2);scanf("%N1u",&address);
address].BINARY.b]l =address.BINARY.b20;
address1.BINARY.b2 =zaddress.BINARY.D19:

address].BINARY.b3 =address.BINARY.b18;

address1.BINARY. b4 =uddress.BINARY.D17; '
addresst.BINARY.bS =address.BINARY. D16 .
address1.BINARY.bG =zaddress.BINARY.DIS;

address! . RINARY.b7 =zaddress.RINARY.b14; i
address) . RINARY.bR =zaddress.BINARY.DB13; : '
address!.BINARY.b9 zaddress.BINARY.b12; . |
address].BINARY.b10=address.BINARY. D113 i
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Jdress1.BINARY.bll=address.BINARY.b10;
jdress1.BINARY.b12=address.BINARY.bS;
gdressl.BINARY.b]3:address.B]NARY.b8; -
ddress1.BINARY.bl4=address.BINARY.b7;
idress1.BINARY.bl15=address.BINARY.b6; )
dress1.BINARY.bl6=address.BINARY.Db3;
dress1.BINARY.bl17=address.BINARY.b4; 1

idress1.BINARY. b18=address.BINARY.b3;
» zaddress].BINARY.b2;n3 zaddressl.BINARY.b3;n4 =addressl. BINARY b4 ;

5 -addressl.BINARY.b5;n6 =address1.BINARY.b6;n7 =address1.BINARY.b7;
8 =address!.BINARY.b8;n9 =addressl.BINARY.b9;nl0=addressl.BINARY. blo

! 1=address1.BINARY. bll ni2=addressi1.BINARY. b12 ni13=address1.BINARY.b13;
14=address].BINARY.bl14;nl15=address]1.BINARY.bl15;nl6=address1.BINARY. bl6;

| 7=address1.BINARY.b17;n18=address1.BINARY.b18;n19= addresst.BINARY.b19;
ptoxy(l 3),pr1ntf("b1narv of blugcode= [%d%d%d%d%d%d%d%d%d%d",n2 n3,n4,n5,n6E

3,n9,nl0,n11);
rlntf("%d%dhd%d%d%d%dmd]",nIZ n13,n14,n15,n16,n17,n18, nl9);

rintf("\nMessage of Pager is "),
= -4;

1ile(!kbhit())

{

‘ i += 4;for(j=0;j<4;j++) data.BYTE[]j] = peekb (SEGMENT, (i+j)*2);
~ if{(data.MESSAGE.bl == 0) &&
(address1.BLUGCODE.b2_10 = data.BLUGCODE.b2_10)&&
, (addressi.BLUGCODE.b1]1 19 == data.BLUGCODE.b11_19))
f /* in case of matching address #*/ !

; {
5 printf(" ");
gotoxy(25,4);
i += 4;for(j=0;j<4;j++) data.BYTE[j] = peekb(SEGMENT, (i+j)*2);
whlle((data MESSAGE.b1 == 1) && (data.CODEWORD != EOT))
{
POCSAG(&data); /* type message */
JUMP: /% label to which is jumped */
i += 45
for(j=0;j<4;j++) data.BYTE[j] = peekb(SEGMENT,(i+j)*2);
}
if(data.CODEWORD == FRAME_SYN)
goto JUMP; /¥ go on typing message */
}
else if(data.MESSAGE.bl == 0)
continue; /* continue peeking data from next address x/
else if{(data.CODEWORD == EOT)
do
{
i = 0;
for(j=0;j<4;j++) data.BYTE[j] = peekb(SEGMENT, (i+j)*2);
}Jwhile((data.CODEWORD != CLEAR) && !'kbhit());
while((data.CODEWORD == CLEAR) && !'kbhit())
{
i = 0;
for(j=0;j<4;j++) data.BYTE]j] = peekb(SEGMENT, (i+j)*2);

}

}
getch();



{

DOUBLE_WORD convert_bits(DOUBLE_WORD address)

{

void POCSAG(DOUBLE_WORD *dat)

register char a[5];

i

al0]
al[1]
al2]
al3]
al4]

DOUBLE_WORD b;
. CODEWORD =
.BUFFER. b1

.BUFFER.b2

.BUFFER.b3

.BUFFER. b4

.BUFFER.bS

.BUFFER.b6

.BUFFER.b7

.BUFFER.b8

.BUFFER. b9

.BUFFLR.b10
.BUF. ER.b11
.BUFFER.b12
.BUFFER.b13
.BUFFER.b14
.BUFFER.b15
.BUFFER.b16
.BUFFER.b17
.BUFFER.b18
.BUFFER.b19
.BUFFER.b20
eturn b;

T oo oTCcCoTToToT

nt i;

o uwnn

-
-e

address.BUFFER.
address .BUFFER.
address.BUFFER.
address.BUFFER.
address .BUFFER.
address.BUFFER.
address.BUFFER.
address.BUFFER.
address.BUFFER.
eddress.BUFFER.
address .BUFFER.
address.BUFFER.
address.BUFFER.
address.BUFFER.
address.BUFFER.
address.BUFFER.
03

0;

address.BUFFER.
address.BUFFER.

LU LI L L N TN | | O | I | S [T R T | TR TR 1 nm no

char changecode(register char z)

{

switch (z)

{

case 0Oxa:
case Oxb:
case Oxc:

case Oxd:

z = 0x10;
break;
z = 'U"
break;
z = 0x20;
break;
z = Ox2d;

break:

changecode((char)dat->MESSAGE.b2_5);
changecode((char)dat->MESSAGE.b6_9);
changecode((char)dat->MESSAGE.b10_13
.changecode((char)dat->MESSAGE.b14_17
changecode({(char)dat->MESSAGE.b18_21
for(i=0;i<5;i++) printf("%c",alil);

b4 ;
b3;
b2;
bil;

b7;
b6
bs§;
b12;
bli;
bl0;
bg;
bl13;
bl12;
bl1l;
b10;

bil8;
bl17;

)3
) s
)3
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/* change POCSAG */ |

/¥ code into
/% ASCII code

*/
*/



~

case (xe:
case Oxf:

default

return z;

z = 0x5d;
break;

z = 0x5b;
break;

z 1= 0x30;
break;
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318az13sasaeTilunIy Rinary.c L
/* This program used for analysis data of pager type Alpha-Numeric and

display message product by vdomporn Sununachaikul 36-M 36012087 in
avisory by Kitdrakorn Khomkan (Pager Code Recive Card) */

#include<n_pager. h> /% a special include file for pager programs */

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

/*Photo type function */

void display(void);

void type_bits(DOUBLE_WORD datal,int countl);

CHECK_MESSAGE transfer_codeword(ENTRY_MESSAGE entry_message);
void POCSAG(CHECK_MESSAGE check_message);

char changecodel(short int codein);

char changecode2(short int codein);

char changecode3(short int codein);

char changecode4(short int codein);

char changecodeS5S(short int codein);

/*Define varuiabled #*/
DOUBLE_WORD data,datal,address,addressl; /* for change blugcode ,
ENTRY_MESSAGE entry_message,entry_messagel;/* for get message codeword
CHECK_MESSAGE check_message,check_message];
int i,j,k;
int num_code,count,countl,balch,cw,cc,c,a,oldx;
short codein,codeinl;
short int ml,m2,m3,m4,m5,m6,m7,m8,m9,m10;
,short int mll,m12,m13,m14,m15,m16,m17,m18,m19,m20;
short int m2],m22,m23,m24,m25,m26,m27,m28,m29,m30,m31,m32;
short int nl,n2,n3,n4,n5,n6,n7,n8,n9,n10;
' short int n]l,n12,n13,nl4,n]5,n16,n17,n18,n19,n20;
'short int n21,n22,n23,n24,n25,n26,n27,n28,n29,n30,n31,n32;
Evoid main{void)
{
} do
{
clrscr();
gotoxy(20,1);printf("<<<<< READ MESSAGE PAGER (Alpha-Numeric) >>>>>"});
display();
gotoxy(1,25);printf("would you like to exit program);

* *

}while(tolower(getche()) t= 'y’);
gotoxy(1,25);

}
/*void display(DOUBLE_WORD address)*/

void display(void).
{ ;
gotoxy(1,2);printf("Enter PLUGCODE of Pager -=>")3
gotoxy(29,2);scanf("%lu",&address); ‘ '
gotoxy(1,3);printf("Enter number of Batch ——==>") 5
gotoxy(29,3);scanf ("%d",&batch);

address!.BINARY.b2 =address.BINARY . D213
address1.BINARY.L3 =zaddress.BINARY . D203
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address1.BINARY.b4 =address.BINARY.b1Y;

address1.BINARY.b5 =address.BINARY.b18; .
address]1.BINARY.b6 =—address.BINARY.b17;

address1.BINARY.b7 =address.BINARY.b16; )
address]1.BINARY.b8 =address.BINARY.b15; ‘ '
address1.BINARY.b9 =address.BINARY.b14;
address1.BINARY.b10=address.BINARY.b13;
address1.BINARY.bll=address.BINARY.b12;
address1.BINARY.bl12=address.BINARY.b11;
address1.BINARY.bl13=address.BINARY.b10; -
address1.BINARY.bl4=address.BINARY.b9;
address1.BINARY.bl5=address.BINARY.b8;
address!.BINARY.bl6=address.BINARY.b7;
address!.BINARY.b17=address.BINARY.b6;
address1.BINARY.bl18=address.BINARY.b5;

address1.BINARY.b19=address.BINARY.b4;
n2 =addressl1.BINARY.b2;n3 =address1.BINARY.b3;n4 =address]l.BINARY.b4;

n5 zaddtess1.BINARY.bS5;n6 =addressi1.BINARY.b6;n7 =addressi.BINARY.b7;

n8 =address1.BINARY.b8;n9 =addressi1.BINARY.b9;ni10=address1.BINARY.b10;
nll=address1.BINARY.bll;nl2=address!1.BINARY.bl12;nl13=addressl1.BINARY.b13;
nld4=address] .BINARY.b14:n15=address1.BINARY.bl15;nl6=addressl.BINARY.b16;
nl17=address]1.BINARY.b17;n18=address]1.BINARY.b18;nl19=address1.BINARY.b19G;
gotoxy(1,4);printf{("binary of PLUGCODE=[%d%d%d%d%d%d%d%d%d%d",n2,n3,n4.

n8,n9,n10,nl11);
printf("%d%d%d%d%d%d%d%d]",n12,n13,n14,n15,n16,n17,n18,n19);

printf("\nMessage of Pager is P

i=-4;

num_code=0;

count=0;

cw=0;

oldx=0;

while((!'kbhit())&&(num_code<((batch*17))))
{
LOOP1:

i+=4;for(j=0;j<4;j++) data.BYTE[j)] = peekb(SEGMENT, (i+j)*2);
count++;num_code++;

type_bits(data,count);

if(count==17)

{
count=0;
getch();
}
if((addressi1.BLUGCODE.b2_10 == data.BLUGCODE.b2_10)&&
(address!1.BLUGCODE.b11_19 == data.BLUGCODE.b11_19))
{
printf("\a"); /% Becep sound */

Cw--3

i
i

¢
¢

|
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LOOP2: (

i+=4;for(j=0;j<4;j++) data.BYTE[j] = peekb(SEGMENT, (i+j)*2);
count++;num_code++;
type_bits(data,count);
/% check proability of bl */ f
if((cw!=5)&& i
(count<17)&& )
(data.CODEWORD!=FRAME_SYN)&&
(data.CODEWORD!=IDLE_WORD)&&
(data.CODEWORD!=EOT))
data.MESSAGE.bl1=1;

if(count==17)

count=0;

getch();

goto "LOOP2;

}
if((data.MESSAGE.bl==1)&&(data.CODEWORD!=EOT))

{

CW++;
gotoxy(1,7);printf("%d ",cw);printf("%lu",data.CODEWORD); |
entry_message.CODE_WORD{cw]=data.CODEWORD;
gotoxy(1,18);printf("%d ",cw);printf("%lu",entry_message.CODE_WORD
[cw); , i
gotoxy(1,19);printf("Transfers complet ");
if(cw==6)

{

for(a=0;a<20;a++) check_message.CHECK_MCW[a]l=0;

(1,22);for(a=0;a<20;a++)printf("%d ",check_message.CHECK. M
cwial;
gotoxy(1,8);printf("Transfers complet');
gotoxy(1,9);printf("7 message codeword"); )
cc=1;
for(cc=0;cc<7icc++)
{

gotoxy(1,(cc+10));
printf("%lu",entry_message.CODE_WORD[cc]);

getch();
POCSAG(check_message); /* Mark & display message #*/ .
for(c=1;c<8;c++)entry_message.CODE_WORD[c]=0; /* Reset variable

¥/
cw=-1;
}
goto LOOP2;

)

if(data.CONDEWORD==FRAMI_SYN)

{
goto LOOP2;

)
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if((((data.CODEWORD==1DLE_WORD) ! -
(data.CODEWORD==EOT) | |
(data.CODEWORD==END) ) &&

(cwi=7))1:
((data.MééSAGE.b]== )&&(cw!=7)&&(data.CODEWORD!=IDLE_WORI

for(a=0;a<20;a++) check_message.CHECK_MCW[a]=0;
check_message=transfer_codeword(entry_message);
gotoxy(1,22);for(a=0;a<20;a++)printf("%d ",check_message.
«CHECK_MCWL2];
gotoxy(1,8);printf("Transfers uncomplet");
gotoxy(1,9);printf("7 message codeword");
ce=1;
for(cc=1;cc<8;cc++)

{

gotoxy(1,(cc+9));
’ printf("%lu",entry_message.CODE_WORD[cc]);

getch({);

POCSAG(check_message); /* Mark & display message */
for(c=1;c<8;c++)entry_message.CODE_WORD{[c]=0; / ,
gotoxy(1,25);printf("End of Messagge:Press Any Keysx

goto LOOP3;
}
oldx=0;
goto LOOP1;
oldx=0;
if(count==17)
{
count=0;
getch();
}
LOOP3:
getch();

void type_bits(DOUBLE_WORD datal,int countl)

ml=datal.BINARY.b1;
m2=datal.BINARY.b2;
m3=datal.BINARY.b3;
md=datal .BINARY.b4; -
mS=datal.BINARY.bS;
m6=datal.BINARY.b6;
m7=datal.BINARY.b7;
m8=datal .BINARY.bS;
m9=dutal .BINARY.b9;
ml0=datal.BINARY.b10;
mil=datal.BINARY.bl};
ml2=datal.BINARY.b12;
mi3=datal .RINARY.b13;
ml4=datal.BINARY.bl14;
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miS=datal~-BINARY.bl5;

mi6=datal .BINARY.b16; -
mil7=datal.BINARY.b17;

mi8=datal.BINARY.b18;

mi9=datal.BINARY.b19;

m20=datal.BINARY.b20;

m21=datal .BINARY.b21;

m22=datal .BINARY.b22;

m23=datal .BINARY.b23;

m24=datal.BINARY.b24;

m25=datal.BINARY.b25;

m26=datal.BINARY.b26;

m27=datal .BINARY.b27;

m28=datal .BINARY.b28;

m29=datal.BINARY.b29;

m30=datal.BINARY.b30;

m3i=datal.BINARY.b31;

m32=datal.BINARY.b32;

gotoxy(22,4+countl);printf("%d",countl);

gotoxy(25,4+countl);

printf("%d %d%d%d%d%d%d%d %d%d" ,m1,m2,m3,mé4,mS,m6,m7,m8,m9,m10);
printf("%d%d%d%d%d %d%d%d%d%d",ml1,m12,m13,m14,m15,m16,m17,m]8,m19,m20)
printf("%d %d%d%d%d%d%d%d%d%d",mZ],m22,m23,m24,m25,m26,m27,m28,m29,m30)
printf("%d%d",m31,m32); :

printf(" %lu",datal.CODEWORD);

CHECK_MESSAGE transfer_codeword (ENTRY_MESSAGE entry_messagel)
{
check_messagel.CHECK_MCW1.Wi_MI
check_messagel.CHECK_MCW].Wl_M2
check_messagel.CHECK_MCW1.Wi1_M3

entry_messagel.MESSAGE_7CW.W1_M1;
entry_messagel .MESSAGE_7CW.WI1_M2;
entry_messagel.MESSAGE_7CW.W1_M3;

numn

entry_messagel .MESSAGE_7CW.W2_M3;
entry_messagel .MESSAGE_T7CW.W2_M4;
entry_messagel .MESSAGE_7CW.W2_M35;
entry_messagel .MESSAGE_7CW.W2_M6;

check_messagel.CHECK_MCW1.W2_M3
check_messagel.CHECK_MCW1.W2_M4
check_messagel.CHECK_MCWI1.W2_M5
check_messagel.CHECK_MCW1.W2_M6

nonowon

entry_messagel .MESSAGE_7CW.W3_M6;
entry_messagel .MESSAGE_7CW.W3_M7;
entry_message].MESSAGE_?CW.W3_M8;
entry_messagel.MESSAGE_?CW.W3_M9;

check_message] .CHECK_MCWI1.W3_M6
check_messagel.CHECK_MCW1.W3_M7
check _messagel .CHECK_MCW].W3_M8
check _messagel .CHECK_MCWI1.W3_M9

nunnan

entry_messagel .MESSAGE_7CW.W4_M9;

entry_messagel .MESSAGE_7CW.W4_M10;
entry_message].MESSAGE_7CW.W4_M11;
entry”messagel.MESSAGE_?CW.W4"M]2;

check_messagel .CHECK_MCW1.W4_M9

check_message]l.CHECK_MCW1.W4_M10
check_messagel .CHECK_MCW1.W4_MI11
check_message].CHECK_MCW1.W4_MI12

womwounn

entry_message].MESSAGE_7CW.W5_M12;
entry _messagel .MESSAGE_7CW.W5_M13;
cntry_messagel.MESSAGE*7CW.WS_M14;
entry_mcssagel.MESSAGE_7CW.W5_M15;

check_messagel .CHECK_MCW1.W5_MI12
check_messagel .CHECK_MCW1.WS5_M13
check_messagel .CHECK_MCW!.W5_M14
check_message] .CHECK_MCW1.W5_M1S5

nmouonn
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entry_messagel .MESSAGE_7CW.W6_M15;
entry_messagel .MESSAGE_7CW.W6_M16;
entry_messagel .MESSAGE_7CW.W6_M17;
entry_messagel .MESSAGE_7CW:W6_M18;

check_messagel.CHECK_MCW1.W6_M15
check_messagel .CHECK_MCW1.W6_M16
check_messagel.CHECK_MCW1.W6_M17
check_messagel.CHECK_MCW1.W6_MI18

numnnn

entry_messagel .MESSAGE_T7CW.W7_M18;
entry_messagel .MESSAGE_7CW.W7_M19;
entry_messagel . MESSAGE_7CW.W7_M20;

check_messagel ,CHECK_MCWI1.W7_M18
check_messagel .CHECK_MCW1.W7_M19
check_messagel.CHECK_MCWI1 ,W7_M20
return check_messagel;

muaun

void POCSAG(CHECK_MESSAGE check_messagel)
{
int t,1=0;
char alphanumeric;
gotoxy(-1,23);for(a=0;a<20;a++) printf("%d ",check_message.CHECK_MCW[a])
for(1=0;1<20;1++)
{
codein=0;
codein=check_messagel .CHECK_MCW([1]];
if((codein>=48)&&(codein<=63))t=1;
if((codein>=64)&&(codein<=79))t=2;
if({codein>=80)&&(codein<=95))t=3;
if((codein>=96)&&(codein<=111))t=4;
if((codein>=112)&&(codein<=127))t=5;
if(!'((codein>=48)&&(codein<=127;)jt=6;
switch(t)
{
case 1:
alphanumeric=changecodel(codein); /*1100%/
break;
case 2:
alphanumeric=changecode2(codein); /%0010%/
break;
case 3: y
alphanumeric=changecode3(codein); /*1010%/
break;
case 4:
a]phanumcrictchangccode4(codein); /*¥0110%/
break;
case 5:
alphanumeric=changecodeS(codein); /*1110%/
break;
casce 6:
alphanumeric=’ ';
break;
default:
alphanumeric=' ’;
break;

)

gotoxy(l+aldx+1.24):printf("%c",alphanumeric);

)
oldx=(wherex()-1):

} -
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char changecodel(short int codeint)
{
char d;
switch(codeinl)
{
case 48: .
d = !0);
break;
case 49:
d=,]);
break;
case 50:
d = ’2’;
break;
case 51:
d = "3°;
break;
case 52:
d=94!;
break;
case 53:
d: ’59
break;
case 54:
d = 96v;
break;
case 55:
d=’7?;
break;
case 56:
d=!89;
break;
case 57:
d=’9,;
break;
case 58:
d=!:’;
break:
case 59:
d=';’;
break;
case 60:
d = '<’;
break;
case 61:
d=’=,;
break;
case 62:
d = ">
break;
case 63:
d = '7";
break:

-e
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char changecode2(short

{

)

return

char d;

d;

switch(codeinl)

{

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

64:

d = '@’;
break;
65:

d = 'A’;
break;
66:

d = 'B’;
break;
67:

d = 'C’;
break;
68:

dj =< DY
break;
69:

d £¢]Y;
break;
70:
d\=<bF’%
break;
71:

d = 'G';
break;
72:

d= ,H’;
break;
73:

d = *1°;
break;
74

d = ’)';
break;
75:

d = 'K’;
break;
76:

d = 'L
break;
77:

d = "M*;
break;
78:

int codeinl)
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}

char changecode3(short int codeinl)

{

j

Teturn

char dy

case

d;

d = ’NQ;
break;
79:

d - ’O’;
break;

switch(codeinl)

{

case

case

case

case

case

case

case

case

case

case

case

case

casc

case

80:

d = 'P’;
break;
81:

d = 'Q;
break;
82:

d = 'R’
break;
83:

d = 'S’;
break;
84:

dE 27
break;
85:

d = 'U’;
break;
86:

d = 'V’
break;
87:

d = 'W;
break;
88:

d = 'X":
break;
89:

d = 'Y';
break;
90:

d = '2°;
break;
91:

d="[";

break:
92:

d - ] 1] :
break:
93:

d= "]

break;

m———
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Teturn

}

char changecode4(short

{
char d

case
case

}
d;

)

Y4

d.___ "‘9;
break;
95

d = 9_9;
break;

switch{(codeinl)

{

case

case

case

case

case

case

case

case

case

case

case

case

cuasce

96:

d= ’",;

break;

97:

d = ’a’
break;

98:

d = 'b’
break;

69:

dl g =-a¢
break;

100:

g = 'd’
break;

101:

d = 'e'
break;

102;:

d = '’
break;
103:

d = 'g
break;
104:

d-_- vh!,

break;
105:
d = 'i’
break;
106:
d = 'j°
break;
107:
(] - Ik'
break:
108:
d = ']’
break:

.

int codeinl)

. —— e ——————
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gase 109:
d=,m’;
break;

case 110:

d = 9'nv;
break;

case 111:

g_.: ’o’;
break;

}.
return d;

}

char changecodeS(short
{
char d;
switch(codeinl)
{
case 112:
d = 'p’;
break;
case 113:
d = !q);
break;
case 114:
d=!r’;
bresak;
case 115:
N d=!s’;
break;
case 116:
d:__’t’;
break;
case 117:
d=!u!;
break;
case 118:
d.___!v,;
break;
case {19:
d £ 'w'y
break;
case 120:
d = "x’;
break;
case 121:
d ="y’
break;
case 122:
d=!z’;
break;
case 123:
d = '"{’;
break;
case 124:

int codeinl)
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caseé

case

case

)

teturn d;

—
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L]
7181 3aasaNTTunTu Pagerl.c

/* This program used tor analysis data of pager type Alpha-Numeric and
display message product by Udomporn Sununachaikul 36-M 36012087 in

avisory by Kitdrakorn Khomkan (Pager Code Recive Card) */

#include<n_pager.h> /* a special include file for pager programs x/

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

!
'
i
‘
1
1
|
i

/*Photo type function */

void display(void);

CHECK_MESSAGE transfer_codeword (ENTRY_MESSAGE entry_message);
void POCSAG(CHECK_MESSAGE check_message);

char changecodel({short int codein);

char changecode2(short int codein);

char changecode3(short int codein);

char changecode4(short int codein);

char changecode5(short int codein};

1 /*xDefine varuiabled */
DOUBLE_WORD data,datal,address,address!; /* for change blugcode

ENTRY_MESSAGE entry_message,entry_messagel;/* for get message codeword
CHECK_MESSAGE check_message,check_messagel;/*

int i,j,k;

int num_code,count,count1,batch,cw,cc,c,a,oldx;

short codein,codeinl;

short .at ml,m2,m3,m4,mS,m6,m7,m8,m9,m10;

short int ml1,m12,m13,m14,m15,m16,m17.m18,m19,m20;

short int m21,m22,m23,m24,m25,m26,m27.m28,m29,m30.m31,m32;

short int nl,n2,n3,n4,n5,n6,n7,n8,n9,nl10; 57
, short int nll,nlz,nlJ,n14,n15,n16,nl7.n18,n19,n20;

Lshort int n21,n22,n23,n24,n25,n26,n27,n28,n29,nJO,nJl,n32;

j void main(void)
A
do
{ L]
clrscr();
gotoxy(20,1);printf("<<<<< READ MESSAGE PAGER (Alpha-Nunmeric) >>>>>"

display(); )

gotoxy(1,25);printE("Would you like to exit program)};
)

}while(tolower(getche()) !'= 'y');
gotoxy(1,25);
}

/*void display(DOUBLE_WORD address)*/

void display(void)

{
gotoxy(1,2);printf("Enter PLUGCODE of Pager -->");

gotoxy(29,2);scanf("%lu",&address);
. gotoxy(1l,3);printf("standard [Post Office Code Standardization Advisor)

(POCSAG)1");



|

!
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address!.BINARY.b2 =address.BINARY.b21;
address1.BINARY.b3 =address.BINARY.b20;
address!.BINARY.bd4 =address.BINARY.bl9;
address!.BINARY.bS =address.BINARY.b18;
address!.BINARY.b6 =zaddress.BINARY.bI17;
address1.BINARY.b7 =address.BINARY.Dbl6;
address!.BINARY.b8 =address.BINARY.bl3;
address!.BINARY.b9 =address.BINARY.bl4;
address!.BINARY.blO=address.BINARY.b!lJ;
address!.BINARY.bll=address.BINARY.bl12;
address!.BINARY.bl2=address.BINARY.bl1l;
address1.BINARY.bl3=address.BINARY.b 10}
address1.BINARY.bld=address.BINARY.b9;
address!.BINARY.bl5=address.BINARY.bS;
address!1.BINARY.bl6=address.BINARY.b7;
addressl.BINARY.bl7=address.BINARY.b6;
address1.BINARY.b18=address.BINARY.bJ;
address!.BINARY.bl9=address.BINARY.b4;

n2 =addressl.
nS =addressl!.
n8 =addressl!.
nlt=address!.
nl4=addressl!.
nt7=addressl!.

BINARY.b2;n3 =addressl.BINARY.blJ:in4 =address!.BINARY.b4;
BINARY.bS5;n6 =address!.BINARY.b6;n7 =addressl.BINARY.b7;
BINARY.b8;n9 =address!.BINARY.b9;nl0=address1.BINARY.b10;
BINARY.bll;nl2=address!.BINARY.bl12;nl3=address!.BINARY.b13;
BINARY.bi14;:n15=address1.BINARY.biS;nl6=address1.BINARY.b!l6:
BINARY.b17;n18=address|.BINARY.b18;nl9=address1.BINARY.b19;

gotoxy(l,4);printf("Binary of PLUGCODE=[%d%d%d%d%d%d%d%d%d%d",n2,n3,n4

,n18,n9,n10,nll);

printf("%d%d%d%d%d%d%d%d}",nt2,n13,nl4,ni15,nl6,n17,n18,n19);

printf("\nMessage of Pager is BSES

i=-4;

num_code=0;

count=0;

cw=0;

oldx=0;

while(!kbhit()) )
{
LOOP1|:

i+=4;for(j=0;j<4;j++) data.BYTE[j] = peekb(SEGMENT, (i+j)*2);
count++;num_code++;

if(count==17)

{

count=0;
}
if((address!.BLUGCODE.b2_10 == data.BLUGCODE.b2_ _10)&&
(address!.BLUGCODE.bl1l_19 == data.BLUGCODE.b11_16))
~{
printf("\a"); /* Beep sound */

cw--

1]



Loop2:
i+=4;for(j=0;j<4;j++) data.BYTE[j] = pcckb(SEGMENT, (i+j)*2);
count++;num_code++;
/* check proability of bl */
if((cw!=5)&&
(count<17)&&
(data.CODEWORD!=FRAME_SYN)&&
(data.CODEWORD!=IDLE_WORD)&&
(data.CODEWORD!=EOT))
data.MESSAGE.bl=1;
if(count==17)
{
count=0;
goto LOOP2;
}
if((data.MESSAGE.bl==1)&&(data.CODEWORD!=EOT))
{
CW++;
entry_message.CODE_WORD[cw]=data.CODEWORD;
if(cw==6)
{
for(a=0;a<20;a++) check_message.CHECK_MCW[a]=0;
check_message=transfer_codeword(entcy_message);
POCSAG(check_message); /* Mark & display message */
for(c=1;c<8;c++)entry_message.CODE_WORD[c]=0;
cw=-13
}
goto LOOP2;
}
if(data.CODEWORD==FRAME_SYN) o
{ { !
! goto LOOP2;
}

if((((data.CODEWORD==IDLE_WORD) |
(data.CODEWORD==EOT) | |
(data.CODEWORD==END) ) &&

(cw!=7))1. .
((data.MESSAGE.bl==0)&&(cw!=7)&&(data.CODEWORD!=IDLE_WORD)))

for(a=0;a<20;a++) check_message.CHECK_MCW[a]=0;
check_message=transfer_codeword(entry_message);
POCSAG(check_message); /* Mark & display message */
for(c=1;c<8;c++)entry_message.CODE_WORD[c]=0; /* Reset variable */
gotoxy(1,25);printf("End of Messagge:Press Any Keys to continue");

goto LOOPJ; .

|
by
!oldx=0;
. goto LOOP!;



|

}

}
oldx=0;
if(count==17)
{
count=0;
}

}
LOOPJ:
getch();

91

CHECK_MESSAGE transfer_codeword(ENTRY_MESSAGE entry_messagel)

{

}

{

check_messagel .CHECK_MCWI

check_messagel .CHECK_MCW1.
LWL M3

check_messagel .CHECK_MCWI

check_messagel.CHECK_MCWI

check_messagel .CHECK_MCWL.
.W2_MS5

.W2_M6

checK_messagel .CHECK_MCWI1
check_message!l.CHECK_MCW!

check_messaget .CHECK_MCWIL.
LW3_M7

W3_M38
.W3_M9

check_messagel .CHECK_MCWI
check_messagel .CHECK_MCW1
check_message!l.CHE: N_MCWI

check_messagel .CHECK_MCWI]

check_messagel .CHECK_MCWI .
.W4_M11L

W4_ML2

check_messagel .CHECK_MCWI1
check_messagel .CHECK_MCWI

check_messagel.CHECK_MCWI.

check_messagel .CHECK _MCW!
check_message!l.CHECK_MCWI!
check_messagel .CHECK_MCWI

check_messagel .CHECK_MCWL
check_messagel .CHECK_MCW!

checK_messagel .CHECK_MCWI1.
check_messagel .CHECK_MCWI.

check_messagel .CHECK_MCWI!.
JWT7_MI19

check_message!.CHECK_MCWI

check_messagel .CHECK_MCWI!.

return check_messagel;

int t,[=0;
char alphanumeric;

Wi _Ml

Wi_M2

W2_M3

w2_M4

W3_M6

.W4_M9

w4_M10

WS _ML2
LW5_M13
W5_ML14
JW5_MLS

.W6_M15
.W6_ML16

W6_ML7
W6_M18

W7_M18

W7_M20

I unn

o onun

oW u u

LI LI T

entry_messagel.
entry_messagel .
entry_messagel.

entry_messagel.
entry_messagel.
entry_messagel.
entry_messagel.

entry_messagel.
entry_messagel.
entry_messagel.
entry_messagel.

entry_messagel,
entry_messagel.
entry_messagel.
entry_messagel.

entry_messagel.
entry_messagel.
entry_messagel.
entry_messagel.

entry_messagel.
entry_messagel.
entry_messagel.
entry_messagel.

entry_messagel.
entry_messagel.
entry_messagel.

!
| void POCSAG(CHECK_MESSAGE check_messagel)

MESSAGE_7CW.W!I_M1;
MESSAGE_7CW.W1_M2;
MESSAGE_7CW.WI_M3;

MESSAGE_T7CW.W2_M3;
MESSAGE_7CW.W2_M4;
MESSAGE_T7CW.W2_MS5;
MESSAGE_7CW.W2_M6;

MESSAGE_7CW.W3_M6;
MESSAGE_7CW.W3_M7;
MESSAGE_7CW.W3_M8;
MESSAGE_7CW.W3_M9;

MESSAGE_7CW.W4_M9;

MESSAGE_7CW.W4_M10;
MESSAGE_7CW.W4_M11;
MESSAGE_7CW.W4_M12;

MESSAGE_7CW.W5_M12;
MESSAGE_7CW.W5_M13;
MESSAGE_7CW.W5_M14;
MESSAGE_7CW.W5_MI15;

MESSAGE_7CW.W6_M135;
MESSAGE_7CW.W6_M16;
MESSAGE_T7CW.W6_M17;
MESSAGE_7CW.W6_M18;

MESSAGE_7CW.W7_M18;
MESSAGE_7CW.W7_M19;
MESSAGE_7CW.W7_M20;



I for(l=0;1<20;1++)
A
\ codein=0;

! codein=check_messagel.CHECK«MCW[ll;
f((codein>=48)&&(codein<=63))t=1;
1f((code1n> 64)&&(codein<=79))t=
if((codein>=80)&&(codein<=95))t=
if((codein>=96)&&(codein<=111))t
))
7)

i :
| 3;
if((codein>=112)&&(codein<=127 =5;
J if(!'{(codein>=48)&&(codein<=12 yt=6;
switch(t)
. {
case 1:
; alphanumeric=changecodel(codein); /*1100%/
break;
case 2:
: alphanumeric=changecode2(codein); /*#0010%/
! break;
case 3:
alphanumeric=changecode3(codein); /*1010%/
break;
case 4:
! alphanumeric=changecoded4(codein); /*0110%/
break;
case §:
alphanumeric=changecode5(¢ndein); /*1110%/
break;
! case 6:
| alphanumeric="' "';
: break;
default:
alphanumeric="' ';
break;
}

gotoxy(l+oldx+1,7);printf("%c",alphanumeric);

oldx=(wherex()-1);

}
ichar changecodel(short int codeint)
{
{ char d;
switch(codeinl)
¢
| case 48:
J d=909;
break;
! case 49:
j dzil,;
J break;
' case 50:
f d =2

break:
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| case 5t:

d ='3";
break;
case 352:
d_’49’
, break;
| case 53:
| d = '5";
| break;
case 54:
d - ’61;
break;
! case 55:
1 d___97),
! break;
case 56:
d=’8”
break;
‘ case 57:
‘ d=)9)'
| break;
| case 58:
I d= ] 9,
break;
| case 59:
] dozs 2520%
| break;
| case 60:
| 2 Telipr
; break;
' case 61:
’ d=’=’,
break;
| case 62:
', d=’>)’
[ break;
case 63:
! d = '?";
| break;
’ }
{ return d;
'}
|
l
gchar changecode2(short int codeinl)
.
¢ char a;
switch(codeinl)
{
case 64:
d=’@,;
- break;
case 65:
d=9A!;
break;




case

case

case

case

case

case

case

case

case

case

case

case

case

case

}

return, d;

}

66:

d = 'B’;
break;
67:

d = 'C’;
break;
68:

d = 'D’;
break;
69:

d = E’;
break;
70:

d = 'F’;
break;
71:

d = 'G';
break;
72:

d = H';
break;
73:

d = "1";
break;
74

d = 'J;
break;
75:

d = 'K’;
break;
76:
d\v=¢L’:
break;
77:

d= ’M!;
break;
78:

d = 'N’;
break;
79:

d = '0’;
break;

char changecode3(short int codeinl)

A

char d;

switch(codeinl)

{

" case

80:
d= ,P,;
break;
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;char changecode4(short int codeinl)

}

|

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

}

return d;

81:

d - oQ’.
break;
82:

d = 'R’;
break;
83:

d = 'S’;
break;
84:

d ='T’
break;
85:

d = '’
break;
86:

d = 'V’
break;
87:

d = 'W’;
break;
388:

d = 'X’
break;
89:

d > (YP=
break;
90:

d = '2;
break;
91:

d - ![!.
break;
92:
d=l ?
break;
93:

d = )]s.
break;
94 :
d=1"’.
break;
95:
d=9_’.
break;
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|
|
|
|
!

char d;

switch(codeinl)

y

case
case
case
case
case
case
case
case
case
case
case
case
case
case
case

case

return d;

96:

d = ™rn
break;
97:

d = 'a
break;
98:

d =’b
break;
99

d = ’c
break;
100;

d = 'd
break;
101

d = e
break;
102:

d ='f
break;
103:
d="g
break;
104:

d = ’h
break;
105:

d =i
break;
106;

d ="j
break;
107:

d = 'k
break;
108:

d ='1
break;
109:

d ='m
break;
110:

d = 'n
break;
111:

d = ’'o
break;

L

.

! .

10

LI

’ .

LY

L

1
]
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char changecodeS5(short

{

}

char d;

switch(codeinl)

{

case 112:

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

}

return d;

d - ’p’.

break;
113:
d = 'q
break;
114:

d= ,r’.

break;
115:

d= ’si.

break;
116:

d= ’t'.

break;
117

d= 1u1.

break;
118:

d = RN

break;
119:

b

d = 'w’;

break;
120:

d = ’x’.

break;
121:
d ="y
break;
122:

d - ’21.

break;
123:

d=’{’.

break;
124:

d=’:’.

break;
125:

d__:,}!.

break;
126:

d = 1T r.,

break;
127:

d= ’#’.

break;

*.

* .

int codeinl)
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FAGCI, PASCE, FAGCI, TFABCI, 84891, 81234 56789 8124
56768 - 01234 56789 @12M PS4,

56789 FABCI, TFASC1, FASC1, FA8C1, FASC1, FA8CI, FASCl,
7ASCE, FABC1, FASC1, PFA8C1, Fa8C1,

< e 5
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Message ,ldel and Framsyncromcuse codeword of Pager (Mumeric)

FABC1, FAGC1, FABC1, FABCI, FABCI, FABC1, ——, 81234 S6789 812}
56789 91234 56789 81234 56789 8123 (rS24)

S6769 91234 56789  FAGC1, FABCI, FABC1, FAGCI, FAGBCI, FABC1, FABC1,
FABCL, FABC1, FABC1, FABC1, FABC1, ¥ASCI1, FABCI,

-
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Dt P et Office Code Stasdardization Mdvisery Sroxp (FUCSAG) ]

Binary of PLUGCODE=(980000100081109113]
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CCCCC READ MESSAGE PAGER (Alpha-Musseric) )))))
Enter PLUGCODE of Pager —) 17283
Standard [Post Office Code Stasdardization Mvisory Group (POCSAG))
Binary of PLUGCODE-[009008100081108110)
Message of Pager is

TELDCOMMUNICATION TECHWOLOGY INDUSTRIAL TECHWOLOGY KMIT
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’ 1 o « o
'“.'g 5.15 UdaIANIAITIWILIATIURIANKT-RILAD

- = — v o . -4 ¢
AMTuTATIIIR AN daARIUYTY 2 qa aaqanaaaq ua:gnnaanuuuuun11a
1
- (o o o = .ud <4 3 ﬁ
AANWILAATTWAAITDTRTUN  5.16 UAL5.17 AIUAAU 1uu2ﬂn 5¢18fuae 5.19 11w
|

4 ) - 33
1Unudﬂan11aa1§41u111uaaTa1qq1uuuuaaq
k|

o

3
it

it
e

3 v 4 d 4w v
T7UN 5.168 TATIIIUTANARAYALBULUULNAUTENAULFTALTAUTAAURY)



3 110

R

4 - 1
7UN 5.18 Ansazn17Aatienn



<4 Ly
TUN 5.19 TATIIIULWILIATNINNA

111



UTTN'\I&H’W

1.

2.

10.

Hewlet Packard."HP 8920 RF Communicaion Tegt Set User’s Guide", 1991
British Telecom. "A Standard Code for Radio Paging Report of Post
Office Code Standard Advisory Group(POCSAG)" June 1978.

IBM, "Personal Computer AT Technicaiil Reference” ,1985.

Anrisu, "Interference Strength Meter MIS18A" ,1890.
ﬂwfau1§1u1a1ﬂauﬁ1taa§ 8088,80286,80386

na'tad Anuaa

natad Tuad

HaadaT1ad TulaTTan

WD, 4D, ud.

-~ ~ ¢ 4 4 o a8 a - - - ¢
UTatRWLr L 1ay tn1341u1n§aaaﬁua nﬁnlnauaqadﬁun11u AN IHINTIUAIART

v

- o v -
dnwuutnﬁ1u1a8w1saautnawlaﬂqmnu11a1an13uq

- -~ - -
WwieAan1Ti JaunisrddamTuiIdanTIe 989 Tu21 ATUTETHN



Y

&< a Y o o v A . = O 1 2 o v & v 1
nasiluenansianulidmsunisldanuieisfnyingu leyarsliiluldussleviaunisd

ldnsdllagvsau Snvivhudilvidauwdasilon uavdesgedadadivedenarsnnasaninisiluly



MC 'OROLA . :
| SEMICONDUCTOR ‘ ;
TECHNICAL DATA

8K x 8 Bit Fast Stai_tic RAM

The MCMG264 Is a 65,536 bit static random access memory organized as 8192 words of
8 bits, fabricatad using Motorola’s high-parformance silicon-gste CMQOS technology.
Static design eliminates the need for extamal clocks or timing strobes, while CMOS circui-
try reduces power consumption which provides groater rolisbility.

The chip ensble pins (ET and £2) sre not clocks. Eithe: pin, when ssserted fslse, causes
the part to enter a low power standby mode. The part will remain in standby mods untit
both pins sre asserted truo again. The availsbility of active high and active iow chip enable
pins nrovides more system design flexibility than singlo chip enable devices. S

The MCM8264 is available in 300 end 800 mil, 28 pin plastic Jduol-in-line packages and
300 end 400 mil, 28 pin pipstic SOJ packages. All packages foature the JEDEC standard
pinout.
® Single 8 V Supply, +10%
® 8K x 8 Organization
@ Fully Static—No Clock or Timing Strobes Necessary
¢ Fast Access Time—30, 35, 45, 55 ns (Maximum)
¢ Low Power Oparation — 105, 100, 90, 80 mA (Maximium, Active)

@ Three State Outputs

® Afl Inputs and Outputs are TTL Compatible

@ Output Enable (G} Feature for Increased System Fiexibility and to Eliminate Bus
Contention Problems :

BLOCK DIAGRAM .

wse as—-{'3 ] >
_ : — ~-——¥r(
Al *12 )
A3 —— § . Row g MEMORY ARRAY 5
a >‘_: DECODER | , 1128 AOWS
. 512 COLUMNS}
Al!‘ﬁ § .
M—a3
M8 ag ——— ‘—1
000 —— [ 4 v
. OATA COLUMN 4y D
0Q7 CONTAOL
COLUMN DECODER
111
£2 AT Al AD AJD A4 A3
1488 {MSB]
; -
-3

MCM6264

P PACKAGE
300 MIL PLASTIC
CASE T10A

WP PACKAGE
800 MiL PLASTIC
CASE T8O

4 PACKAGE
400 MIL SOJ
CASE 810

NJ PACKAGE
300 MiIL SOJ
CASE 8108

PIN ASSIGNMENT

ke 1 e 2 Juge
w202 ulw
arfls i {62
(A1 1Y Y]
asfls 24 {1ag
Al s 23 [Tans
Al 2208
alls uflan
afs wpi
a0f] 0 13 [loay
poof 1 18 {loae
o01{] 12 11 {1bas
oa2( 13 16 (1004
vss (] 14 15 {1003
’ \
PIN NAMES
:\_I)-AI2 Address
\_I_V_ .o Write Enable
BLe..... .. Chip Enadle
G .. - . . Output Enable
DQ0-DQ7 . Data Input/Output
vee + 5V Powar Supply
Vss Ground
NC. No Connection

MOTOROLA MEMORY DATA
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MCM6264 ' :

TRUTH TABLE .
. This device contains circuitry 1o protect the
4] E2 g w Mode 2 Sup'plv Current 1/0 Pin inputs against damage due to high static
X X X Not Selected IsB High 2 voltages or electric fields: however, it is ad-
. vised that nermal precautions be taken to
X L X X Not Seiected 'sp High 2 avoid ication of any voltage higher than
L H H H Output Disabled 'cc High 2 maximum rated voltages 1o this high-
L H L H Read _lec Bgut impedance circult.
L H X L Write Icc Oin
X =don't care o '

ABSOLUTE MAXIMUM RATINGS [See Note)

Rating Symbol Vailue Unit
Powsr Supply Voltage
Voltage Retative to Vgg for Any

vee -0510 +7.0 \
Vin. Vout | “0St0Vce 05| v

Pin Except Voo

Output Currant (per 1/0) bout £ 20 mA
Power Diasipation (Tp =25°C) - Pp ) 10 w
Tempecature Under Blos Tbias - 1010 +85 6
Operating Tempbrature Ta Ot +70 oC

Storage Tempersture

Tsig ~5510 +125 °C
NOTE: Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are
exceeded. Functional operation should be testricted to AECOMMENDED
OPERATING CONDITIONS. Exposurs 1o higher than recommendod vohages tor
extended pesiods of time cauld attect device rdlisbitity

DC OPERATING CONDITIONS AND CHARACTERISTICS
(VG =5.0V 110%, Ta =010 70°C, Unless Otherwise Noted)

RECOMMENDED OPLRATING CONDITIONS

Parameter Symbot Min Typ Max Unit
Supply Vokage (Operating Voltage Renge) Vee 45 5.0 55 v
Input High Voltage VIK 2.2 - Vee +0.3 v
Input Low Voltage . Viv -03* - 0.8 v
*ViL trunl = -0 3 V de: Vi (minl = 3.0V ac {pulse width s 20 ns)
DC CHARACTERISTICS
Paramaeter Symbol Min Max Unit
Input Leskege Current (Afl Inputs, Vin =010 Vel likgit) - $1.0 rA
Output Leakage Current (ET» V), E2= V|1, or G = Vi, Vou = 0 to veel likg(O} - £1.0 »A
Power Supply Current “ltavay =30 ns} Ice - 105 mA
IH-V“. E2=Viy. lgyg =0 tavay = 35 nsl, - 100
{tavay = 45 ns} - 90
{tAVAV = 55 ns) - 80
Standby Currant (ET = Vyy3 or £2= V) ' : IsB1 - 10 mA
Standby Cuent (ET2 Ve -02Vor 2502V, Vi = Vi o Vin=ViU Isa2 ~ 3 mA
Output Low Vohags (g =8.0 mA) v VoL - 0.4 v
Output High Voltage (Igy = - 4.0 mA) VOH 2.4 - v
' \
CAPACITANCE (1= 1.0 MHz, V=30V, Ta = 26°C, Pericdically Sampled Aather Than 100% Tested) ,
Characteristic ) Symbal Max Unit
Input Capacitance Al Inputs Except DQ Cin 6 pF
1/Q Capacitance DQ Ciso 8 pF

MOTOROLA MEMORY DATA
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AC OPERATING, CONDITIONS AND CHARACTERISTICS
tVCC=5.0V $£10%, T =0to 70°C, Unless Otherwise Noted)
+5Yy
Input Pulse Levets . . ... ..., e ...0IOV
input Rise/Fall Time . . .. .... R . Sns 480
input Timing Measurement Reference Levels . . . . .. .... 1BV
Output Timing Measurement Refersnce Levels. . . . 0.8.and 2.0V 0
Output Load, . ... ...... PPN - Ses Figure 1 230 o
255 ) UNCLUDING
SCOPE AND JIGY
Figure 1. Test Load
READ CYCLE (Ses Nots 1)
i Al MCME264-30 | MCME264-36 | MCME284-45 | MCME264-55
Perametor Symbol B Unit | Notes
. Symbol| Min | Max | Min | Max | Min | Max | Min | Max
Read Cycle Time tAVAV tac x — kG - % = 3 - ns -
Address Cycle Time tavav TAA - 30 - 35 - 45 - 55 ns -
| ——
EY Access Time tEILQV tACT = 0 - 38 - 4% L 55 | ne -
€2 Access Time tE2HQV tAC2 - 0 - 5 - 45 - 55 ns -
G Accoss Time tGLav \QE - | uas| - 15 -.| 2 L 25 | s -
Output Hold from Address tAXQX toH | 5 X 5 = 5 =¥ 5 - | i -
Change J
Chip Enable 10 Output Low-2 teILax. e2nax | tcz 6 - 5 - 5 = 5 - ne | 2,3
Qutput Enable to Output Low-2 GLOX ‘1 oz 0, = 0 - 0 0 =, ns | 2.3
Chip Enable 1o Output High-Z tEIHQZ: tE2LQz | CHz 0 15 0 15 [} 15 0 15 ns | 2,3
Qutput Ensbile to Qutput High-Z tGHAOZ OHZ 0 * 15 0 15 0 15 [ 15 ns 2,3
NOTES: .

1. W is high st all times for resd cycies.

2. AX high-Z snd tow-Z parameters are considersd in s high or low impedance stste when the output has made 8 500 mV transtion from
the pravious steady state voltage.

3. Thess parsmetens are periodicaily sampled and not 100% tested.

| - Tavav LTay - 4
l l
A IADORESS) X X
i 1
| lavav ] be—taxgx - ha|
T T
ET, £2 1CHIP ENABLE! K | X |
| i » t -
|—— g 00v. 'e2mv ~ l ‘|<— fhal —’i
K - 't2nay ! €202 }
' 1 i i | =T
§ BUTPYT ENABLE) : - i ;
| ! ! |
| | 6LV - 1601 ——;
" h
RIGHL I } MIGH 2
Q OATA OUT) + 1 mx DATA VALID p
. | |
| I~ - 'Giax |

|
I

‘g 210X

MOTOROLA MEMORY DATA
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MCM6264

WRITE CYCLE 1 (W CONTROLLED) (Soe Note 1}

Al | MCME264-30 | MCME284-36 | MCME284-45 | MCME284-55
Parameter Symbol Symbol | mr Unit | Notes
. n | Max | Min | Mex | Min | Max | MIn | Max
Wiite Cycle Time tavav twe x - k3 - % = 5% - | s} =
Address Setup Time tAVWL tAS 0 - [ - 0 — 0 - ns -
Address Vaid to End of Write TAVWH taw | 2.8 - -3 - 35 - 45 - ne -
Write Pulss Width WIWH twp | 17.6 - 20 - pi - 0 - ne 3
Dats Valld to End of Writs tOVWH 1ow 12.5 - 16 - 20 - b - ns -
Dats Hold Time WHDX to | © - 0 - 0 - 0 - ns
Write Low to Output in High-Z WWLOZ CWHZ ) 15 0 16 0 15 0 15 | ns X
Wiite High to Output Low-2 WHQX oW 5 - 6 - 5 — 5 - ns .
Wrke Recovery Time SWHAX WA 0 - 0 i o - 0 ~ | ne -
NOTES:
1. %m‘:\; starts st the latest transition of & tow ET, low W, or high E2. A write cycle ends at the sarfiest transition of a high ET, high
. of .

2. M W goss low coincident with or pror 1o ET low or £2 high then the outpists will remain in 8 high impedance stats.

3. During this tme the output pins may be in the output state, Slignata.of opposita phase 10 tha outputs must not be applied st this time.

4. AR high-Z snd low-Z parsmaeters are considered in 8 high ot low impedancae state when the output has made s 500 mV transition trom
the previous steady state voltage.

§. Thess p are periodically pled and not 10Q% tested,

avay

A (ADORESS)

"avwn Vi~ VI 'WHAX

E (CHiP ENABLE)

joi-‘
j:

|
!

: P e WY
T | . 1
1
¥ (wriTE ENABLE) i \1\ : 2 }{
:*— lavwy -} [ -—— towwn -—-—->}~¢>T— WHOX |
\VAVAVAVAVAVAVAVAVAVAVAWAY AVAVAVAVAVAVAV
ook ’A‘A‘A’A‘A‘A’A’A‘)A‘A‘A XA wwe CXAXXXXX
winz '—i<“—>( ‘;4-—"1--- 'whax , '
Q 0ATA QUTY ___—<wcu~z g % 2 }I P m———
TIMING PARAMETER ABBREVIATIONS TIMING LIMITS
t X X X X The tabis of timing values shows either 8 minimum or a

signsl name from which interval iy’ defined— | l maximum limit for each parameter. Input requirements are

transition direction for first signal spocified from the extarnasl system point of view, Thus, address
signal name to which interval is defined — setup time is shown as 3 minimum since the system must
transition direction for second signal - supply at loast that much time (even though most devices do
- not require it). On the other hand, responses from the memory
The transition definitions used in this data sheet are: -are specified from the device point of view. Thus, the access
H = transition to high ’ time is shown as a3 maximum since the device never provides
L = transition to low ' . data later than that time.
V = transition to valid :
X = transition to invalid or don't care
Z = transition to off (high impedance)

MOTOROLA MEMORY DATA
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MCM6264

WRITE CYCLE 2 (ENABLE CONTROLLED) (Ses Note 1)

MCMES4-XI | MCMEE4-35 MCME2$4-45 | MCME284-&

Parameter Symbol sY:‘hbd Min | Max | Min | Max | Min | Max | Min | Mew ekt e
g [oE—
Writs Cycle Time LAVAV we 0 - ¥ - 45 - 5 - 7 P
.| Address Setup Time LAVETL tAS 0 - 0 - Q - 0 - £ _l‘__
Address Vaiid to End of Wrhe tAVETH taw |26 - | 25 | - | s | - | & | - =« __°_]|
Chip Ensble to End of Wiite EILEIH ew j2s5] — | 3| = [ - a6 | - o _322]|
Dats Vaiid to End of Write TOVEIH ow [125] — | 8] - | 20| -~ | 5 | - & __3_]
Data Hold Time tETHDX toH 0 - 0 - 0 - 0 - E _.S*‘___
Writs Recovery Time ETHAX wa | 0 | -] o] -1 o] = [ o - a 2

NOTES: ' .
1. %wﬂu cchl; starts at the latest transition of & low ET low W, or high E2. A write cycie onds at the sartiest Usnsibor ¢ « ~~ = \h

or fow

2. E1 end €2 timings are identical when E2 signals are inverted.
3. #t W goes low coincident with or prios to ET low or E2 high then the outputs will remain in a high impedance stats.
4. During this time the output ping may be in the output: state. Signals of opposite phase 10 the outpuls must not be spome 1 <~* ™™™

e lavay
| S =
A {ADORESS) X 7
1 X W
:~ v >
. | | &
€ ciup ENaBLE) I \ p
| I J
|- — Vel ‘EHEIN f &
y

i
)
T ] ‘
1
|

H—'uvtm—"t‘-’f- g

HIGH
8 IDATA 0UT) L

ORDERING INFORMATION
(Order by Full Part Number)

MCM 6284 X XX XX

Motorola Memory Prefix ——:]— T

Shipping Method (R2=Tape & Ret =r- ~ Mok
Part Number Speed (30=30 ns, 35=35ns, 46=<-¢
55 = 55 ns)
Package (P =300 mi Plastc DIP, .
WP = 600 mil Plastic DIP, J = 400 g #ta—'""" S,
NJ =300 mil Plastic SO}
Full Part Numbers —
MCME284P30 MCMEZSAWP3I0  MCME264J30  MCME264J30R2  MCMEB2BANJI0  MCaze* ~-LnR2
MCME264P35 .  MCME264WP35  MCMB264J35  MCME264J3SR2  MCME264NJ3S  MOmper~* <-O%R2
MCME264P45 MCME2B4AWP4S  MCME264J45  MCME264J45R2  MCMGE264NI4E  MOE2e-" " =482
MCMB264PS5 MCME264WPSS  MCME264J55  MCMB264J55R2  MCMEB26ANJSS — Moazees <Bxa2

MOTORGCLA MEMORY DATA
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@ MOTOROLA

DESCRIPTION — The SN54LS/74L5240, 24!’and 244 are Octal
Buffers and Line Drivers d‘esigned to be employed as memory address
drivers, clock drivers and .bus-oriented transnutiers/receivers which
provide improved PC board density.

@ HYSTERESIS AT INPUTS TO IMPROVE NOISE MARGINS

® 3.STATE OUTPUTS DRIVE BUS LINES OR BUFFER MEMORY
ADDRESS REGISTERS T

® INPUT CLAMP DIODES LIMIT HIGH-SPEED TERMINATION
EFFECTS .

SN54/741.5240
SN54/741.5241
SN54/74L5244

OCTAL BUFFER/LINE DRIVER

WITH 3-STATE OUTPUTS

LOW POWER SCHOTTKY

LOGIC AND CONNECTION DIAGRAMS DIP I TOP VIEW)

SN541LS/7415240 SN5415. 7415241 SNSELS 7415244
g 1?57 E}]Vcr 'E'EJ——% E"".r
[FRIP) %—\Q\; LEIG u\E-'&: ‘?‘.E;L
.'-'QL‘T.4 E]l\l f“E E]l"
s hsivs 5] _\ 18]+ 2
s }{;\_.{_%3 p=INg \‘%E“‘
27 3!‘) IVIE 181v]
Datps \_Q{}@m w3 \_:<].E]zn
)v-E E'" .-,.E Enq
4,~r;EE \_:\'?-E]u\- .-.M,E \% Vijaan
TRUTH TABLES
SNBALS/ 7415240 SNDALS /7415244
INFUTS 5 NPUTS T ot
. = uTPU
1G,2G D V hG.2G © '
L L H z L L L
L H L L H H
Hoix 2) "o ox @
SNGALS /7415241
INPUTS IMPUTS
= QUTPUT OuUTPUT
6| o 6| o
Lt L L H t L
L H H H H H
H X 2) L X )

H = HIGH Voltage | evel
L = LOW Voliage Lavel

X = tmmaeternal

2 « HIGH Impedance

J Suttix — Case 732-03 {Ceranuc}
N Suffix —.Case 738-03 (Plastic)

FAST AND LS TTL DATA
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SN54/74L.5240 ® SN54/74L.S241 ¢ SN54/74LS5244

GUARANTEED OPERATING RANGES -

SYMBOL PARAMETER MIN e MAX UNIT
Vee Supply Vollage 54 45 6.0 5.5 v
74 4.7% 50 8.26
TA Operpting Ambiant Temperature Range 54 -s5 5 125 °C
74 0 25 70
lox Output Current — High 54,74 -30 mA
54 -12
, 74 -15 mA
loL Output Current -— Low 54 , 12 mA
- 74 24

OC CHARACTERISTICS OVER ORERATING TEMPERATURE RANGE (unless otherwise specified)

LUMITS
YM PARAMETER NiT T K
SYMBOL 3 g N s MAX —B S EST CONDITIONS
s
Guaranteed input HIGH Voliage lor
ViH tnput HIGH Vollag'c . 20 A All Inputs
54 Q7 Guaranteed Input LOW Voliage lor
ViL Input LOW Valtage 74 o8 v All Inputs
V74 — V7~ |Hysteresis = ¥ - .02 04 v vee = MIN
ViK Input Ctamp Diode Voliage -065 -15 v Vee = MIN, )y = ~18 mA
Vox Output HIGH Voltnge 8474 1 l:... ..._.:...‘_._ Y e 0 11 Veg = MIN, gy = 30 mA .
54774 20 v Ve = MIN, 19y = MAX
54,74 025 04 v loL = 12 mA | Ve = Voo MIN
Voo Output LOW Voltaye “—‘7‘4‘ - % 3;‘ "'0—5" "—;—‘ ToL = 28 mA | ViN = Vig o1 Viyy
X per Truth Table  +
10ZH Output OHf Current HIGH P, il 20 pA Vee = MAX. Voyt = 2 ’_Y._ )
lozL Quiput Ott Current LOW A 20 A vee = MAX, Vgyr =04V .
20 pA Ve = MAX iy =27V
l . ——
H Input HIGH Cl‘J(lcﬂ‘ 01 mA Vee = MAX. iin =70V
e Input LOW Current A\ N2 mA Ve = MAX vy = 0 av.
'()S.___ Qutput Short Crcunt Current ~-40 225 mA Vee = MAX .
Power Supply Current
Total, Qutput HIGH 27
Icc Total. Quiput LOW {15240 44 .
(5241244 a6 nie Vee = Max
Toial at HIGH 2 LS240 50
' LS241/244 sS4

FAST AND LS TTL DATA
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SN54/741.5240 @ SN54/741.5241 ¢ SN54/741.5244

AC CHARACTERISTICS: T = 25°C. Voc = 20V

\

LIMITS :
R 17 1T
SYMBOL PA| ALRMETER‘ VI F AR UNITS TEST CONDITIONS
PPLH Propagation Detay, Dats to Output 90 -14 ns
PHL L5240 . 12 18
tPLH Propagation Delay, Data to Qutput 12 18 s Cp =45 pF,
PHL LS241 7244 12 18 3 A= 8670
a7 Iracie Tme 3 07 : e
i e ThAMe TR . -
% s o Sl tuEDe TR T v H I < L o=l
PHZ 10ulpul Disable Timme from nGH Le el l J 10 L 18 l ns ] RL=6670:
AC WAVEFORMS
vee
L8
Fig.1 A8
13 ouIPyT A [N
SNDEW TESt A I P
. \'-I
Fig. 2 | 3
’ T o swi
ve :
!
- ! < 1
Vil Vs
Yo
Fig. 3 SWITCH POSITIONS
SYMBOL . Swi SW2
. i IPZH Open Closed
1 P2 Closed Ooen
4 L2 Closed Closed
PHZ Closed Closed
Fig. 4 . Fig. s

FAST AND LS TTL DATA
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vales e 8t
than one output

$v, T‘ =25'C
&“u SHorted a1 2 Lime

X g cpagation delay tme, low-tg-tugh-level output
vﬁwlm dolay tme, m-‘hvw output

iy
[}

1

e
Fa

) .
, 4123,/ 74123 Dual Retriggerable Monostable Multivibrator with Clear
NS T Schottky TTL High- Speed TTL Low-Pawer Schouky TTL Standerd TTL Low-Power TTL
b by Package ) ‘Package ] Package ] Packsge . Packsge
$ Device T Device Type 4 Device T - Device T - Device T p
el YPe (e TpImcH ™ YPe IeTPmler Yo rcTrImcr P [cTpmlcr YPe TP M[cH
“t"'é o . BNSALS123 Ju SNS4IZ) 1O '¥0] SNSALIZS - 1D
T‘ "k SNMLSI2) 4T nd SN14123 J OIND! SNILLI2Y JQIND
i T " B AL 13/ L1 [ :
f,m S RN/ it [ i
H R i e DMSeL 1734 1)
MCTI2) P oMuLiia ' [@©
‘A o 's . DMSALS12) ® ]
§'c OMMULS12) [ OMYI2) DY
i s v T . - T o
H W N4L 5123 J N14I123 ()
[Bkencs | S T ——
i ] Simed 4 N74123 FO|B
| SEMENS '
£ - FLK21 o B
i e y >
P LA L U T4 = ~ TaLS12)_ T MB4s0 Qe
ok RV B
"“@m 1r HOTL§id Fa W14123,/ W2516 | oled)}
oA
{ WTEUBISH — 1 TR (o %
-y .
I —— 2N I, TR
J . = uPB212) D]
>
" 0 i
a3t Electrical Charscteristics SN54LS123 SN74L5123 *
{iaracy Pin Assignment (Top View)
£ ‘,,kuu maximum retings opoutr‘ free-au umpornuu range
| X witage, WX "1 n Qeeiatiag Y 1 HELRY Wl B ®
1 g T —w teaperatare oge [ e ATED b oas :
! Y D Srage torvr st Trwm St w10t vee  Tet Ceu 10 n L)
: ¢ recommended 0perating conditons . = L pe n " $
Y NT&LS
§ . . SNS4LS123 »MSN7lLSl23 ONIT _J
o d mus. .- 2 = R
&+ Wil villsgs. WL a3 3 3 i s ¥ . 0
Aevel oulpet cormet tow 400 40 4 Q
ye owtpet Compat. ‘0L 4 - ) a4 .
3
2 N R
b oo £ - ; W
23 Sy AL et s D) s 0] s ar [
B B oy caoncriancs Ganl . - mslnciee - efules
"?‘ capecetsace ot Bosi Locl armasd BE) (") o __S
A L ICIE 13 <
% t:{ 2 ] 1 Waeenhn 1, LS 1 [} - n 1 H 1 4 3 ' ! ’
. electricai ch,r.ctonlucl over recommbndsd operating - s h
14 free-air temporature rangs i AW & A C'm ::‘ ano
PARAMETER ¢ - TEST CONDITIONS ! MIN I_V.l_’l UNIT i
i ﬁmﬁnl wpul_voliage . l _ v
Low-evel wigut vollage - 08 Vv
f\ " tnput_clamp voliage © Tvoo=MIN, h= 1ama 15 v
cc h=_tema | ¥ oF S Iy 4
4 YCC=MIN. 1oy~ MAX N
1 v
“&V?ll" Wgpriovel ouipot volisge See Nowe —— FUNCTION TABLE . ¢
¥ 2 IVCC=MIN, g -8uk
devol (]
"&' bowlevel ouiput voltage Soa Note 3 I T I 123 L8123 1123 (See Note 43
3 < Input owrent 8t - . . ¢
manaum nput voltags AVec=MAX, v v 01l ma CLEIANPUR :s 5 o:'rpu*rs !
prr—r - — ry .
Y T High-level nput
WE . oerer VCC-MAK, V| 2 v 2| ua . R "] : \
8 m———— LS H . N *
Low-evel mput . H t .
owront VGGC=MAK, ¥, 04V 04 ma x {x vl H .
' T ur it Satradiad 4 ——p H L oW
r Shortcucwt oulput current @ [ Voo = MAX. Sve Nute 1 0 0] mA I
@ % Supply current O =MAX. ': o M N
W o irggered) Seo Notes 2 and 3 - t n ]
2 ST | om A 1o output ©
L vferom B 1o output Q |
213 [ wom A to output O Voo = SV. Cear O, _ .
17 % [ om B to output Q . Rear 5wt !
* [ Wom Clewr 1o output Q Ta-28'C I NOTE51 Ground Cpyy 10 measse Vou 4t Q, VoL 81Q o lgg 8t O.
om Clew 1o output Q Ci = 15pF . . Ceat 5 OPOA 10 measws Vi 8t Q. VoL #t 0. or 1058t Q. .
man) fom A of B 1o outpnt O Rp =2au 2 Quescent ICC 18 messureo (afier Cleanng) wih I 4V anphed to o clear nd_A wmputs.
¥ T 1 c—' 10000 B wputs grounded, all outpuls open, Ceuy =0 02 »F, and Ry, =75k2, .
K - tpm A or B 1o output Q RN ) P s | ws 30 18 measwred i NG trigQerpd stale with 2 4V apphied 1o alt clow ang B 1
+ il | . eal  10a) ~ mouts A wguts grounded, all outpuls opon, Ce, =0 02 ¥F, and Rgg w25 K8 ' |
4 .A HTiugn level (sieady stace). L =lowlevel (stoady state). | slansinion womiewio | ¢
1 ) hign tevel. | S uanston trom Migh 10 w ievel. 2L =one Mgh-level puise, 1M=ue low-evel | 1
g ',“ patse X = wrelevant {any inpul, ncluding wansitions).
‘{" B An ealornal Liming CAPACIOr may De connectad between and Reat Ceyy /ey (positve) F
..; * C For accisdle 1epeslabie puise widihs, CONNECL 4n exter ernd) resstor delween
N 3 . RAeut Coat 8nd VOC with R jopen-circuted
1 O To obias varuabie puise widihs. CONNOCL externale Iesistance batwesn A o
! £ Reont/Cony a0d Vo©
wlﬂu shown 88 MIN or MAX use the valse under 1 operating ant \ v
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54157 /T4187 Quadruple 2-Line-to-1-Line Data Selector /Multiplexer < % o

. Schottky TTL " High-Speed TTL . | Low-Power Scohottky TTL|-  Standard TTL "Low-Power TTL
. | Package Package Package Package | ° P e
ic Device T, Device T Device T Device T "~
il Device Typé [eTRTMEcF|oo"<® TYP° [CTPMEF YP* [CTPIM[CF, YPS [CTPIMEH V°® ¥ [cTPIME
SNSAS 187 L@ WO ] SNSALSIST L0 W] SNSa157 po SNEALISY ' ' [JO)

AR SNMSIST D OIND)| : SNI4LSi57 J ONO) SN4I5? ) OND SNLISYT * . ¢ DO B
-y 4 N feasii)/pmsiy | o ) M ¥
ARCH“.D FC4S157 P D] . rrasis/ rousty |90 [ 3013 od | *D

[ B . v .
A OTOROLA i MC4LS15? P O MC 14157 P
s c : DMS4L S 15T 1] DMSAL 157A ‘
i DMIAS 157 ND i DMTALS 157 [0) OM4IST N DM74L157A
T " T
'E;IPS N14S 187 [] NI4LS 157 ) N14157 . -
T SS4S 157 T SSAI6T CG 3 I}
YIWTICS NS 157 - NT4LS157 AD] NI4AST Djsd| R
v T 23 »
SEMENS K . ) FLYITI [ 7 1
— G s 10y
v K . 14L 5157 MO T = R , M X
(TACH! HD745187 0 : hio74L 8151 PO HOT4157 [ ) :
N i B ™ T
SHI M55157 0 i MTALS 157 P MS33857 PO .
g T T N e -
v : NLS 157 co} st lco| 's
¥ AMS4S |57 [Q) D AMSALS 157 @ : T ~yd~
skt AMNSIS] ’ [ 1 1 AMILS 15T ] - ' !
JIRE . - . .8 H & . 3 1
Electrical Chgracteristics SN541L.S157/SN74L .
;. 4 | S157 Function ‘Tabte 3

% $paolutg maximum ratings gver ‘operating free-air temperature range *157,°S157,"LIS7 ‘L6187 LI A

o i i . ' .
witage, Voo <. 3V- | Operanng free-ar - [swsais] —~ssT 1o i25T INPUTS OUTPUT |+, ™ %L’

w voltage ;lwzv tempersiwre range . ISINIS 0T 1o 0T §TROBE | SELECT | A : ™ M - ’f’g\.

X T Storage temperature range -- 65C to 150C i .
v - — |} X X X . [N N
e, recammended opersting conditions A b L N d X N ]

: g i o P -
T - SNS4LS 157 SN74LSI87 [ .o t “u H X H' .

: . MIN_NOM_MAX |MIN NOM MAX i’y M x L L ¢4
voltags. Voo 5 8 ss(a 5 52| V L H X H H Al
rlevel oltput current, 0K 3 —a00 —a6 | uA Hetogh tovel, Lelow lovel, X=irveiovant g 4
oulput cursent, 4oL 0 8| mA 2 N . u',gu.{;
eting (ree-air temporature, Ta . =55 1251 0 n| ¢ )t Fupctional Block Dl"f.m‘ &
: 4
glectrical characteristics over recommended opsrating ;A !
ifot free-air temperature range " " b
. * PARAMETERe - " _TEST CONOITIONS T | MIN_TYP$ MAX JumMIT - M .'
1 ' High-level input vollage Y 2 v 34"

{  Low-level input voltsge  « A 08| v ’

¥ input clamp volisge Voo =MIN, 1j=—18mA .51 v "

YW T * Voo =MIN, Vig=2v, .

oH uwm Quiput voltage Vit =00V, lon= < 00uA, 21 34 v ‘

Kl bo-
Voo=MIN, V=2V, ryow

g Lo ‘"‘ outpt veliags . ViL=0.. g <tma | 5 190 Y o . .

";‘, Singut ourrent a1 | § or Q input - Via 0.2

vohage o [ o8 wen Vec=MAX. -V, 2TV o] ™ nn 9‘:)
High-levgl nput | S or O wiput N - ) L e Fera o

% 3, ourrent E B beur| VOO TMAK. V=2V — uh . '\...E .
Low:idval input | S or G iput . R -0.8 . T LT

. VGg=MAX, Vy=0.4v mA PR b

* ourrent A o B wput . -0.4 mg ———0—' ¢ . MR

s Shpt-pout output q.mm véc-m& JSnsaLs | -2 bl [N 1 uw PMORPLE 2LME-TY L6 DATA an ; N
’ [ sNLs [-20 — 100 3 i*
i Suwly P N NCo=MAX  See Note , 3.7 16| mA o w T 4
trom data inpyt P . L] " -t : v Y
om dala inpyt { Voo =SV, - ’ Wl ™
y - TA=SBT, . 14 20 | 8.
trom Sucbe " CL=159F, W al "™ i
PLH FLANMEE % RL=24a 8. n ey
7] 'rom Bekect . w_ o] "™ ! -
3 LA ARAR . . »
H . Pin.Assignment (Top View)
ﬂ"(, ,J'_, L e N ,.E» -
; o  SEEtemEmE 1t
’ LK.
M w 3 . s
0 TITTI on
3 8 4 a8 & a8 . T T
‘0'\': srovs ¢ )
e ]? . » seagr g -t
"‘ 14 l. I3 m N -
¢ [ I l 1 I T
’ . . posns g ‘$157, "LSI1§7 QUADRUMLE 2 LIE-TO-1-LINE CATA STLECTOR WA TWLENER
R - sadet \_.c,_bmm X, _v-,- |55 Pordustuded-Sonnd-Sua NOTE :1gg ia maasured with 4.5V applied 10 all wnputa and all Quiputs GOed- (,. o .
] s ¥
’ A TR
& Gonditions shown as MIN f MAX. uso the approps vahe fied under operating it for the gppli device type.
typcal values are at YCoToV. Tp=25T. * *
| more than one output ‘shoyld by 1ed at a time. '
®propagation delay {img, fog-tg-tigh-level output” 1 $A
= propagation delay fimgy H'o—lo-lo- level output * , ¥
A o e
% g3 . R
lf,": : yft‘:'_gl \ . . . # .3
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.
54121./74121. 'Monostable Multivibrator with Schmitt- Trigger Input : :
Schottky TTL High-Speed TTL | Low-Power Schottky TTL Standard TTL Low Power TTL
L -
¥ R, .
M ackage . Pasckage . Package . Package Package
? Device Type Device Type Device Type Device Type Dexice Type
: clpMIcH] YPe e Th McH yPe reTemlc ® 1YPe e TrImIcH YP* [cTPm[cH
. M ] 1 W] SNSaL 121 iy :g‘rd
M ° SN1412) J DD SNYLI21 J Ta
LD D FMS4121/F M9603 O] FA{ | D
¢ FCMI2I/FCI603_|DGIPCT! 4_
u m B . MGSi2) L@ F N
. MCI412 Lofrd]  [Foy -
‘C, - DMS54121 JOING|  fwdd N :
DM4121 JO{NT g
v -
v = FIX10V/14121 @
‘ N 128 FOIA B P ARl &
- cS . 554 FO Wy Bl &
. Nt2) FDIAD] wl{
! y—— T T .
p‘s FLK10! [3 ' v
i = — -
m. i . - HDI121/HDZ543 [ [PO .
- - A 3
SuBiSH . ) M53324 D T &
> " - ~F [
. E I3 B
- 5 o iy
' . TD34121A 1 .{PD)
3 ' - e =, - T L L
» Electrical Characteristics SN54Si121 SN74S121 Pin Assignment (Top yiew) ,
" sbsolute macimum leiﬁ; over ocperatng free-ar tempersture range n(! L TN
“haehy soiige WO | ] eratiag Ve a0 1 smis %501 1250 VoG NC Ne Cet Coq R Nc NCNG e ~
et yeitae | Y iorelure range [ swas |7 0cw 0 WMLI_T‘H'—L L b
> s 5 NHE ~-R...-nn NOM ', »
Hange Vemperatuie aoge 65 10 10C '
v : uz|~~~a.,,.-am NOM
recqmended operating conditions
43 - -SNB4S 1214 SN74Si21 VN @ B!
> N MIN NOMMAX [MIN NOM M ¥ g
“aaply eoitoje, TOL 4y vy 55 | a4 [ v 4 :"
g leve) outpal Correnl 10w o ) By o o i
LOW bevet satput cuneend, (X . d 1 ak —I‘ e 5‘4"&‘:‘ \
hew of o3 taid 0 [ Scamitt ot & g4 N 2 v v s Nc Al A Q uno N b
nu\nlu. v’ | 0 e ST 1 ] VoS 7’ §
Xy tvive w1 o i :o‘ ] B :{: I Function Table i
L q 4 i
Foag st o7 - - T i — 121, "L131 (See Note) . o
o N o 0 INPUTS | QUTPUTS | 2 S
- [ & wawen B Ll £ ; At A7 B[ Q a T e “{
e ur kesoantas, T R ™ G | e n] ¢ U x W L H o
' electrical cherscteristics over recommended operating x L W oL w '
IR free-air tempergiury range x x o] L H i )
% PARAMETER TEST_CONDITIONS { MIN TYP § MAX |UNIT HoH XL H . '
,_Positivegoing thvelhoid valsge | VOO =MINT — Awnput : e 2| v . L
™ Negative-gomg tweshold voltags | Vo =MIN & input o8 11 v L I 1
4. Positive-gong thrasholg volege [ Voo =MIN B mput [ 2f v i L R
" Negativegoig IIveshold voage | Vg = MIN B nout 08 .35 [ LX oo
Y¥"" Ingut_clamp voltage . VeC=MIN. L= -iZmA . s v x L ooqn v
Bigh-tevel output votiage [ veg=MIN, toy=Max . |24 34 v . R
Low-level output vollage Vog=MIN. !g = MAX 4 0.2 04 Vv . SChemauc’ of ‘npu“ and °“‘P‘!“
input current at ' N ~ vee —_— L. vee
VEG=MAX, V=5 5\
nput vollage cq ! . 1joma Ren Req
* High-level nput current Voo =MAX, Al or A2 ' 0] xA . __ N .
“t  thgh-level wnput current V=2 AV B B 0] uA NPUT --
YT B VGG = MAX, AT o A2 -1.6 N T
!, Low-lpvel input owrent Vy=0.4V ] 3,20 -mA obvrPyn
S 54 Famly |-20 ~$8 , -
. = - !
’ Short-crcunt output current Voo =MAaX T4 Famiy porry s mA floq NOM o.
' Quiescent 3 1] iUt 2y L rs .
h Vog=MAX- A
Supply current CC=MAX Triggered” FI) il A A ARn 1202 Rag - 130 52 NOM ,
P sy e o e w F oA A e ellmoason 7
M. ovel O output from ener A mput - . e
T Propagation deiay fime, tqwdg-gh 1 CCT 3V . EQUIVALENT OF EACH INPUT-  TYPICAL OF BOTH OUYPUTS
? [va=2sc -|cy=s0pF. 3 55| s
Jorsl Q output trom B nput Cy=I8pF, |[RinttoV
177 Propagation deiay 1me. high-taow- |-~ b ¢ ce “ NOTES i A. Hehh lovet (saeady sisis). L=iowievet (aioady wata}; 1= antiton kom
level Q output_trom either 4 tput | "L 7402 1 o 10 tugh level, | =tranaition trom high 1o low level, J1 =one
T T T mgh-tavel puise, \f =one low-level pulse, X =irrslevant (any wput. moksbing
:::.glum “:Y m:' Nohiolow- |, . 0 6] ons transitons). J
,' output trom B wput B hd . B. To use e internal timeng ressior conect Ruy 10 VGG,
‘ :) Pulse widih obtained using “VGo =SV, Cy =800F. w o ol ns | C. An external’ tumng capscitor may be connected between Cexr (Poitive) and
nternal Lming resistor . TA=25C Rt ta Voo N Rgaxs /Coxt.
2 Pulse width cbtamed with E .'CL-I.%F Cr=0. ~” 0 0. Far reum. repeatable puise widths, cONNECt 4n sxtarnal reamstor botyemn
1 L Rext/Cquy #d Voowih R owcuited.
capac v, ] t cC g Cpen-
2000 Liung il R =d000) Amt 1o Vog E. T;'w ‘: vanable puise mdul'hl. connect oxtprnal values re8:stance between
] Puise width cbtained ushv Cy=100pF, Ry =10x2 | 600 700 $00] ns Rin O Rgy1/Coyt 804 V
2 nt ont/Voxt ccC.
extorpal lmung resistor . Cr=luF Ry = 10x2 13 7 | ms
" - r——t—r z
W“"W shown aa M{N or w;, Uss the appropriate vilue spucitied under recommended apéraling conditions. . e
‘valuse wre 8t VCCmgY, ASTC 0
p’nwwwm& I‘lllhu .
510 R 7 . .
».,
; iy : . - - ?
¥ ' wile . )
-, * Y v
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TECHNICAL DATA

Advance Information

%

LOW-POWER NARROWBAND FM RECEIVER

-..includes dual FM conversion with oscillators, mixers, quad-
rature discriminator, and meter drive carrier detect circuitry. The
MC3362 also has buftered first and second local osciliator outputs
and a comparator circuit lor FSK detection.

® Complele Dugl Conversion Curcuitry

® Low Voltage: Voe = 2.0 to 6.0 Vdc

® Low Drain Current (3.6 mA (Typ) w Vge = 3.0 Vdc}
® Excellent Sensitivity: Input Limiting Voltage —

{~3.0dB) = 0.7 uV (Typ]

Externally Adjustable Carrier Detect Function

Low Number of External Parts Required

Manufaciured in Motorola’s MOSAIC Process Technology
See ANYSBO for Additionat Design Informanon

RF Input FIGURE 1 — TYPICAL APPLICATION IN A PLL FREQUENCY
to 200 MHz SYNTHESIZED RECEIVER
Input
Matct
N, 00 I "—-%L
vee 120 pf ! } 2 From PLL Phase
1 2 23 Detector
T i
0 pF 3 22
10 245 mHy 0P T % ;ﬂo“"H
Ot T 4 21
Ceramic Filter swg——————{¢ 20— To PLL or Prescater %
455 kHz \L\_-1 '
m‘—"- 6 MC3362 19 Ceramic Filter
I i , s ID 107 MHz
d 1
2 8 17 ~b 1‘0.
. 01 01 . l
e =y 16
- = 0k 0.1
01 200 & ‘}—— 10 15 AN
J'.' 1 L—> Data Vee
10k To Carsier _— n 14 L 0001
Detect . 12 13 ~—IJVVVI_—> Recovered
lndc;alor‘ 68 & 8.2k 0 01 Audio
s I
Lp = 680 sH ' -
Cp = 180 pF ! Fj
i P

MC3362

52

i

LOW-POWER
DUAL CONVERSION
FM RECEIVER

SILICON MONOLITHIC
INTEGRATED CIRCUIT

P SUFFIX
PLASTIC PACKAGE
CASE 724

DW SUFFIX
PLASTIC PACKAGE  ,, @K
CASE 751E
(0-241) !

2nd Miner Qutput E

FIGURE 2 — PIN CONNECTIONS AND .
FUNCTIONAL BLOCK DIAGRAM, ™.

151 Muner Inpul[I E T8t Mixar lnput

7

290 LO Output E Z\jv..-nu Control

2nd LO Envitter E E 13 L0 Yank
2nd LO Base E E 151 LO Tank

20] 331 LO Output

—D—-E 151 Mixer Outpat

E Ind Muxer Input

vee €]

Limiter Input E
g:'t;g:’plmg E
Decovping [3]

Meter Drive E

E 2nd Miner lnput
E veet
&ECompualcr Qurput

Carsier Detact E E Comparator Input

Quadrature Colt @ X E] Dstector Dutput

ol
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MC3362
MAXIMUM RATINGS (Tp = 25°C. unless otherwise noted) s
Rating Pin Symbol Value Unit
Power Supply Voltage {Soe Diagram} 6 VcCimax} 7.0 Vdc
Operating Supply Voltage Range {Recommended) 6 vee 2.0t0 6.0 VQC
Input Voltage (Vee > 5.0 Vdc) 1,24 Vi-24 1.0 Vims
Junction Temperature — Ty 150 ‘C
Operating Ambient Temperature Range = TA -4010 +85 Cc ;
Storage Temperature Range — Tstq 65to +:150Q Cc I

ELECTRICAL CHARACTERISTICS (vge = 5.0 Vde. {p
unless otherwise noted)

49.7 MHz, Doviation + 30 kHz, Tp

]
25 C, Test Circuit ol‘Figuw 3
M

Characteristic Pin Min Typ Max Units"
Drain Current (Carrier Detect Low — See Figure 5} € .- 4.5 7.0 " mA
Input for 3.0 dB Limiting . - - 07 200 | aVims'
Recovered Audio (AF signal level = 10 mV) 13 -— 350 —_ mVrms
Noise Output {RF signal level =~ 0 mV) 13 -_— 250 £ — * mVrms
Carrier Detect Threshold (below Veg) 10 - 064 — Vdc~
Meter Drive Slope 10 - 100 _ , nAdB
Input for 20 dB (S + N} N (See Figure 7) —_ — 0.7 — * uVrms
1
First Mixer 3rd Order Intercept {Input) —_ - 22 — dBm
by PN
First Mixer Input Resistance (Rp) —_— N .
First Mixer Input Capacitance (Cp} Wi -~
First Mixer Conversion Voltage Gain — e
Second Mixer Conversion Voltage Gain = -
Detector Output Resistance 13 o .,
FIGURE 3 — TEST CIRCUIT *
RF Ferronics A ’
tnput 12 345-K
X ;
—— Ha 24
120 pF 2:6 . 0O
? 23 i}
10 245 50 pF 3 22 BoF| —‘1' 105 Turns
MHz i T p Coilcraht
i a & '_:[ 1 1 |unig a2
5 20 2
= MC3362 FLY:
6 9 1L muRata CFU455D
7 V= or '
0.1 Toko LFC-455!
8 1
— [ 0.1 ! FL2: :
68 ki1 —e 16 muRata SFE10.7MA
10 15 or t .
— _‘86.0_.__‘ 01 . Toko SK107M3-A0-10
| | 1 14 ,__“_._
| !
1 13 *
| | r— 2 %
Toko RMC-2A6597HM £10uF
vee o - Vee

MOTOROLA LINEARANTERFACE DEVICES

8-59

e 2

i
f
i



FIGURE ¢ — IMETER versus INPUT

MC3362 -

T T ]

[}

< .
FIGURE 5 — pRAIN CURRENT, RECOVERED AUDIO versus SUPPLY

T 80 800
)] ]
1" cC > 70 00
10— MC3362 — ] 50 Icc. Care, Det Low (RF in = 10 my) -
90}— —.
_ 80 e 50 "Ige. Carr Det. High (RF in = 0 my) — 00
[ z A+
3 10 . E qob—o | ] —r >
e 4 o l——7 w g
= 0 1 ] o | T )
< 30 7 Recovered Audio o >
50 4 4 ] 1
i 20 1 200
40 7/
30 0 / IL — 0
#20 0 4 0
=130 ~120 -10 100 90 g9 10 60 0 A 0 0 10 20 30 40 5.0 6.0 10 a0
. RF INPUT (d8im) vee v
-
FIGURE 6 — SIGNAL_‘ LEVELS FIGURE 7 — S+ N, N, AMR versus INPUT
% ‘20 — —
2 [ 1
10 0 SeN
0 = 10 oo S —
. econd Miner Qutput L — & \
0 bt > S T ol v . Y T
E..| Fust Miser Output //‘/ 2 L A
i 3 iy + F)‘ < 30fe— Pp—
s -x Second Muxer loput 5] %/ // - o S ¢ N 30% AM |
3 > =
% -0 e > 1 G 80
Furst Mixet tnput - e MC3362| 13 10k 104 N
—5 Puf \, / | A & ]_ .I. >
N A e 7 soig__ 00!
- 3 L
-0 S0 input 10 Transtormer Bg 3
S0 -0 1o 100 %0 80 10 60 50 40 30 130 120 110 w00 90 80 0 -60 -50 0 -3
RE INPUT By RF INPUT (dBm)
FIGURE 8 — 1ST MIXER 3RD ORDER INTERMODULATION FIGURE 9 — DETECTOR OUTPUT versus FREQUENCY
20 5 =7 40 —_
10 * -
Y ~
¢ \y ¢
—
0 ,7 30 \
-0 ,/ Z
® _an 2
-3 o I
© " Deswea Products / 2 ? \ |t
3id Order Intermod Nl
~%0 Y~ Products —
-6 / 10
) —[
- /
~100 %0 -8 70 -so; Psa 0 20 30 o 0 % w Ty o 10 2 ®  w
RE INPUT 1aBm)

RELATIVE INPUT FREQUENCY (tH;)
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FIGURE 10 — PC BOARD TEST CIRCUIT ' ‘
{LC Oscillator Configuration Usad in PLL Synthesized Receiv.er)

RF input 18p 1000 p T\
49.67 MHz (O—t —{ 24 |-+ .
50 1 Too!
= r0.47 " Iz ? = Varactor Coniral
[t Loor {keep 0.7V - V23 - Vel
Vee - 2010720 Vde = |l . |
O- ¢ 1' 3 72 - - {This network must be tuned to exactly
120p Lsgg P =33p ra“ N 10 7 MH2 above or below the incoming
u I vy «";‘ . RF signal. NOTE: The IF is.rolted o!f
1 abova 10.7 MHz to reduce 1.0, feedthrough.)
10.245, Fund. Mode f' {‘ ; ¢
32 pF Load 5 First Lotal Oscillator .
as6 iz | =5 cpp 30k Buffered Output
2 CRF1
CerFin| | - CRF1 = muRata CFU 455X — th X
L] o vee suffix denotes 6.0 d8 bandwidth.
CRE2 = ; Rin = Aoyt » 1.5 to 2.0 kil.
107 MH,
0.1 d CRF2  muRata SFA10.7 MF5 or
1t Cer. Filt, 2
N -‘__7]"'— SFEY0 7 or equivalent. Rip - Roy
4 330 1. Crystal filters can he
Al f l
0{( ;E 01 g ; . used but impedance maiching will
100 k — L ' neecd to he added to ensure proper
} 51k . i filter characteristics aro realized.
AA 15 1= = % —A— =4
€D Adjust 10k
10k L = = — . TSK Data Quraut
Carrier | v ’ '{ 1 i) }'- 9 . {optionat)
Detect ™7 0 001 f
68k 13 - Recovered
rt—-= W Wl 82k kg gy Autio
= T
Lc ':_‘55 nator | ¢ 7 l {MC3362) N
esonator |
L— - - - —

FIGURE 10A — CRYSTAL OSCILLATOR CONFIGURATION FOR SINGLE CHANNEL APPLICATION

 —

23
Io 01 pt Crystal used is series mode resonant
— -
22

Ino load capacity specified), 31d ovartone.

S 20k This methad has not proven adequate for
7 t:}——/"""L AN/ fundamental mode. 5th or 7th overtone crystals.
‘E’ 068 l The inductor and capacitor will need to be
— 2300 —oO0 Vee changed for olhev.hequen(fv crystals, See
4 T AN980 for further information.
E’__Nm-—- ; “
068, f 20k *
i
38,97 MMy

b
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MC3362

FIGURE 11 — COMPONENT PLACEMENT VIEW
SHOWING CRYSTAL OSCILLATOR CIRCUIT

NOTES
1

Recovered Audiy LOMponLs Mgy be deleted when using dule
output

2 Carner Detect compunents mst e deleted uvorden 10 Gl e

Meter Duve outpat Wilithes e Components m phice the Metes Dive

OUIPULS serve Unly (o thp the Cafiier Detict ndiaton

Data Outpant COORONEIts shuuld b detered in WPPICALOs Wi

Only autho e IWALGTIN tsed For eomtined duchio date apphica

tons the 0 02 .f PG Capn tor wilbadd distartion 1o te windio

SO 4 pull doswin teniston at g3 iy be teqaned

4 Toko 5SVLCOGA/BGT S, sediature Cod for muniatung aiion’ Use
Toho RMC2AGLY /110 ogh weahity 10mm con-dor M gm
fecovered sugnal ot par 13

~

CIRCUIT DESCRIPTION

The MC3362 15 4 Complete FM narrowhand eceiver
from antenng NpUtiio yudio preamp-auiput . The low
voltage dual conversion designylelds low power drain:
excellent scositivity and Jood image rejectionan nar-
rowband voice and data link applications

In the typical application tFiguie 1) the tust nuxer
amplities the signal and convens the RF mputio 10 7
MHz. This IF signal is filtered externally and fed into the
second mixer, which turther amplifies the signal and
converts it to o 455 kHz IF signal After external band
pass filtering. the low IF 15 fed into the himiting amplifier
and detection Grrcuitry. The audio 1s recovered using a
conventiohal quadrature detector. Twice-IF filterning 1s
provided intcinally

The input signal level is monmitored by meter dnve
cireuitry which detects the amount of himiting i the
limiting amplitier. The voltage at the meter drive pin
determines the state of the Carnier detect output, which
1S aclive low

FIGURE 11A — LC OSCILLATOR COMPONENT VIEW

:

Q

-

5. Mew( Drive cannot be used simultaneously with Catrier Detect out-

put For anatog meter dnve, remove components labelled “'2" and

measure meter current (4-12 #ANthrough ammeter 1o Vee.

Either typeof oscillator citcust may be used with any output circuit

conhiguration

LC Oscillator Canl. Coilcralt UN) 1042 10 5 tuns, 041 uH Crystal

Oscillator circuit” tnm coil 0 68 #H. Toko B199SNT1051Z

8 047 uH. Toko BI9ISNTI0502 10put LC network used to match first
MO input impedance 1o 50 1

-~

APPLICATION

The first Tocal oscillator can be run using a free-
running LC tank, as a VGO using PLL synthesis, or
driven from an external crystal oscillator. It has been
runto 190 MHz.* A buffered output is available at Pin
20. The second loGal oscillator'is a common base Col-
pilts type which is typically run at 10.245 MHz under
crystal control. A buffered output is available at Pin
2. Pins 2 and 3 are interchangeable, 3

The mixers are doubly balanced to reduce spurious
responses The first and second mixers have conver-
sion gains of 18 dB and 22 dB (typical), respectively,
as seen in Figure 6. Mixer gain is stable with respect
to supply voltage. For both conversions, the mixer
impedances and pin layout are designed to allow the
user to employ low cost, readily available ceramic fil-
ters. Overall sensitivity and AM rejection are shown
in Figure 7. The input level for 20 dB (S +N)'N is 0.7
#V using the two-pole post-detection tilter pictured.

*i the first local oscillator (Pins 21 and-or 22) is driven from a
strong external source (100 mVrms), the mixer can be used
to over 450 MHz.

MOTOROLA LINEAR INTERFACE DEVICES
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Following the first mixer, a 10,7 MHz ceramic band
pass filter is recommended. Tha 10.7 MHz filtered sig
nal is then fed into one second mixer input pin, the
other input pin being connecteg.to Vcc. Pin 6 (V)
is treated as a common poifgk for emitter-driven
signals. R 3

The 455 kHz IF is typically (/%@ using a ceramic
bandpass filter then fed into thelimiter input pin. The
limiter has 10 1V sensitivity for- 3.0 dB limiting, flat
to 1.0 MHz. : :

The output of the limiter is internally connected to
the quadrature detector, incl“ding a quadrature
capacitor. A parallel LC tank is ngeded externally from
Pin 12 to Ve A 68 ki) shunt resistance is‘included
which determines the peak sepatation of the quad
rature detector; a smaller value will increase the.spac
ing and linearity but decrease recovered-audio and
sensitivity,

A data shaping circuit is available and can be cou-
pled to the recovered audio output af.Pin 13. The cir.
cuit is a comparator which is designed to detect zero

crossings of FSK modulation. Data rates are typically
limited to 1200 baud to enstire data integrity and avoid
adjacent channel “splatter.” Hysteresis is available by
connecting a high valued resistor from Pin 15 to Pin
14. Values below 120 k() are not recommended as the
input signal cannot overcome the hysteresis.

The meter drive circuitry detects input signal level
by monitoring the limiting amplifier stages. Figure 4
shows the unloaded current at Pin 10 versus input
power. The meter drive current can be used directly
(RSSH or can be used to trip the carrier detect circuit
at a specified input-power. To do this, pick an RF trip
level in dBm. Read the eorresponding current from
Figure 4 and pick a resistor such that:

R1g.~0.64 Vdc ™ I1q

Hysteresis is available by connecting a high valued
resistor By between Pins 10 and 11. The formula is:

Hysternsis Vo (Ry x 10 7) dB

FIGURE 12 .. CIRCUIT SIDE VIEW
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