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1. ALLMANT

Seriesnittet mellan C700 och externa enheter miste

uppfylla féljandae :

Max tva stift férutom signaljord far anvéndas.

Sverféringshastigheten skall vara sd hég att svaret pA en

knapptryckning kommer upp pi displayen inom rimlig tid (ca

0.% sak) men ej hégra %n atf esn 4-hite mikropracessor hinner

avkoda tecknen {sk softvaru-uart).

Seriesnittet skall vara pollande £&¢r att slippa kollisions-

problamatiken, men polling far ej utféras kontinuerigt pa

grund av risk fdr stdrningar pad LF-gignaler m.m.

Man skall kunna ansluta upp till 8 st mandverapparater etc.

och varie enhet skall ha egen adress. En enhet skall kumna

inkopplas under drift, :
2. NATSKIKT
2.1 Allmdnt

Natsklktets uppgift &r att !

- ta emot meddelanden med logisk adress till rasp. enhet
frAn 8verordnat skikt och dvarféra meddelandet till ratt
fysisk anhat.

~ ta emot meddelanden frAn en fysisk enhet och dverfira
meddelandet med rétt logisk adress till &varordnat skikt.

Niatskiktet innehdller en konverteringstabell mellan

loglsk adress och fysisk adrass.

2.2 Granssnitt mot &dvre skikt

Data till resp. fri&n &vre skikt :

<Logisk adress>», <Data langd>, <Data>

<Logisk adress> : Bestadr av 1 byte
<Data lidngd> ; Bestar av 1 byte, 0 - FF Hea (0=256 bytes)
<Pata> : Bestdr av 1 - 256 bytes
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3, LANKSKIKT

3.1 Allmint

Linkskiktets uppgift &r att s&nda och ta emot data pa C700:s

sericbuss. For att f& en tillférlitlig Sverféring ingAr
funktioner £&r feldetchtoring och £&r kuvittoring av mottacona
maeddelanden.

dverféring av data sker osymmetriskt vilket innebdr att en
master (normalt systemenhsten) har hela ansvaret fér att
férdela rtrafikrlodet till och fran de olika slavenheterna
(mandverapparaterna). Den metod som anvinds fér édverfdring
ar av s.k. poll-select-typ. Mastern styr alla maddelanden
till slavarna genom att vilja ut (select) en enhet och sedan
adraszera den. D& en slav vill sénda till master bagdr
slaven s&ndningstillstdnd genom att s&tta den gamensamma

signaltraden vill '0':a (Poll request). Detta avkanns av
master som di startar en avErAgning (peoll) av slavarna i
sekvens. De slavar som inta har n&got att sénda svarar med
NAK. Den slav som vill sdnda, sdnder sitt meddelande och
sitter darefter 'Poll request'-signalen till 'l':a. Har
slaven mer att sinda FAr den pd nytt sénda en 'Poll requast’~
signal till master.

3.1.1 Initiering

vid uppstart skall master ta reda pa vilka enheter som dr
anslutna till seriebussen. Avfragning (poll) skall gbras pa
alla adresser dvs. fran fysisk adress 'A' till 'Z'. De som
svarar, med NAK eller 'startup’'-meddelande, markaras aktiva.

Poliningsordningen blir i fysisk adrass ordning om enheterna
svarar pa avfrdgningen vid uppstart.

(‘ Endast de slavenheter som svarar vid uppstart och markeras
som aktiva avfrdgas (pollas) i fortsdttningen.

FSr att en slavenhet skall kunna anslutas till seriebussen
’ aven erter uppstail av mastern skall varje slavanhet vid
gbf uppstart skicka ett 'startup’-meddelande till mastern.
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C7SERIE.TDROK

Prioritet

DA master FAr poll-request signal fran naAgon slavanhet,
sinder mastern poll-fraga till de aktlva slavenheterna i den
ordning de svarade vid uppstart (normalt fysisk adress-
ordning). De enheter som anslutlts efter uppstart av mastern
liggs in i den ordning de ansluts.

Denna pollningsordning utgsdr prioriteten mallan
slavenheterna.

Om en slavenhet inte svarar pa poli-friga inomw 50 ms {dvs
enheten borttagen) kommer den att tas bort 1 tabellan &ver
aklliva slavenheter och pell fraga pitickas aj til1l anhatan.

Kodning

tiver f&ringon sker mad ASCII-karaktArar ur internationalla
alfabatet No 5 (CCITT rek v3). Eftersom vissa tecken anvinds
som styrtecken av linjeproceduren, far dessa styrtecken e]
férekomma i data-stringarna. De styrtecken som anvinds &r
f41ljande @

SOH - Hew Ol

STX - Hex 02

ETX - Hex 03

EDOT - Hex 04&

ENQ - Hex 05

ACK - Hex 06

NAR - Hexr 15

ETB - Hex 17

var ja tecken &verfors som 10 bitar med en startbit, 7 data-
bitar, en paritetsbit och en stoppbit.

Startbiten ar alitid = '0° och stopp-biten Ar alltid = '1l".

Paritetsbiten v&ljs s att antal ettor i 8-bitssekvensen
blir jamnt. £ven

Ordningf&liden mellan bitarna i ett tecken vid s&ndning ar:
/Startbit, LSB ... MSB, paritatsblt, Stoppbit/

Lankskiktet kontrollerar att ovanstaende styrtecken aj finns
i data-strangarna. Om det finns styrtecken i data-strangarna

skickas felmeddelanae och ingel dale sdnds ut pA sorio-—
bussen.
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3.1.4 Repetering
Alla meddelanden maste kvitteras av mottagaren. om s#ndanda
enhet inte uppfattar ndgot svar fran avsedd mottagare inom
50 ms, repeteras hela meddelandet.
Om mottagaren upptéacker fel 1 ett meddelande begvaras med-
delandet med NAK oftor =ttt <iuttackan har mottagits.
Mottages NAK som svar p& sdnt meddelande skall meddelandet
séndas paA nytt.
ETT Hlediulandsa repetcras 2 ganger, dva vid uteblivet svar
aller NAK s&nds ett meddelade totalt 3 ganger.
3.2 Granssnitt mot nAtskiktet

Tndata fran niatskiktet

<PFysisk adress>, <pata lingd>, <Data>

<Fysisk adrass> 3 BestaAr av 1 hyte, ASCII-tacknen 'A' - 'zt
<Data langd> . Bestar av ! byte, 0 ~ FF Hex (0=256 bytes)
<Data> . BastAr av 1 — 256 bytes

<Data> LAr e] ionwhaila A3BCII tocknon @

SOH - Hex 01; STK - Hex 02; ETX - Hex 03; EOT - Hex 04;
ENQ — Hexr 05; ACK - Hex 06; NAK — Hex 15; BETB - HeX 17.

Om dessa tecken finns i datablocket skickas falmeddelande
tillpaka till n#tskliktet.

Data till natskiktet :

<Fysisk adress>, <pata liangd>, <Data~

<Fysisk adraess> 3 Bestar av 1 byte, ASCIT-tecknen 'A' - A
<Pata liangd> . Bestar av 1 byte, 0 - FF Hex (0=256 bytes)
<Data> : Bestar av 1L — 256 bytes
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3.3 Meddelandetyper
Nedan beskrivs dae meddelandetyper som ingar f£6r master
respektive slav.
3.3.1 Meddelanden £ran master till siav

Varje ruta motavarar en bylwe.

Poll-friga

ENQISlav- !
{ 'adress!

Slav-adress = ASCII A - 2

Datameddelande

b !
! i ! H ! 1
1SO0HISlav- !DATA! IDATA!EOT!
§ ladress! 1 l=-w-- I n l

Slav-adrass ASCITI A - 2

DATA 1 - DATA n = Max 256 bytes anvandardata 1 en Overfdring

{Ingen byte fdr wvare styrtacken onl, ovoen)

Positiv kvittens efter mottaget meddalande

T k. T oy P P i ol i o e g e o . o . . e e e e e e e e e A

Pmm-t
! !
IACK!
! !
[ttt

Negativ kvittens efter felaktigt mottaget meddelands
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1-—=1
1 |
INAK!
1 T
=]
Ta
-
(Alla’ tecken utom ACK tolkas som NAK)
-
;
3.3.2 Meddelanden fran slav till master
P

Varje ruta motsvarar en byte,

-
Datameddelande
f o e !
! t { ! !
ISTXIGATAL IDATAIEQT!
: L A 1 n H

L DATA N = Max 256 bytes anvindardata i en 6verfdring
(Ingen byte fa&r vara styrtecken enl. ovan)

vittens efter mottaget meddelande

utom ACK tolkas som NAK)

C7SERIE.TDOR
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3.4 Linjeprocedur
3.4.1 Adressering
Varje slavenhet har en unik adress i serien 'A' - 'Z'.
Danna adress anvinds av master f£or att adressera r&tt slav
vid polling eller maddelandesiindning.
3.4.2

C7SERIE.TDOK

Procedur fér maddelanden frén master till slav

- Medd, utan fel :
Master

SOH, Adr, Data ..., EOT

- Medd.
Master

SOHp Bdr; Data sy EOT

SOH, Adr, Data ..., EOT
SCH,

Adr, Data ..., EOT

med fel 1 Gverféringen :

(———

Felmeddelandsa t£4ill n&tskiktet.

- Medd. d&r slav aj svarar :

Master

SCH, Adr, Data ..., EOT
(Timeout 50 ms)

SOH, Adr, Data ..., EOT

{Timeocut 50 ma)}
SOH, Adr, Data ..., ECOT
(Timeocut 50 ms)

—-—

———>

-———

FPelmeddelande till nitskiktet.

Slav

ACK

Slav

NAK
NAK

NAK

Slav




- Medd. utan fel :

Slav (Adr_2)
'Poll request' = ‘0’ —_—
(NAK fran slav Adr_1l) <:::>
'Poll reguast' s ‘1’ <:::>
STX, Data ..., EOT ——>
<——m
- Medd. med fel i Gverfdringen :
Slav (Adr_2)
'Poll reguest' = 'Q' _——>
(NAK fran slav Adr_1) <:::.
'Poll request’ = 'i’ <:::>
STX, Data ..., EOT ——
ST, Data ..., BOT R
8T%, Data ..., BOT <:::>
G

Felmeddelande p& display
(Error 0OL)
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- Medd. dir EOT saknas :
Maalur Slav
SQH, adr, Data ... ——=>
(Timeout 40 ms)
: {Timeout 50 ms) Rensa inbuffer och
( Atergd till mottagn.
— SOHI Adl‘, Data seey EOT -———>
<——= ACK
(
3.4.3 Procedur f£&r meddaelanden fran slav till master

Master

ENQ, Adr 1

ENQ, Adr_2

ACK

Master

ENQ, Adr_1

ENQ, Adr_2

NAK
NAK

NAK
Felmedd. tiil ndtskikt
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= Medd. d&r EOT saknas :
Slav (Adr 2) Master
'Poll request' = 'Q°’ —>
<-en ENQ, Adr 1
{NAK frin slav AMr 1) —-——=>
<___ ENQ; ﬁdl.’_z
‘Poll request’ = ‘1!’ -——
STX, Data ..., ——
{Timeout 40 ms)
(Timeout 50 ms) Rensa inbuffer och
Atergd till mottagn.
STX, Data ... Il EOT ———>
< ACK
- Medd. d#ir master aj svarar :
Slav (Adr_2) Master
‘Poll request’ = 'Q! ———>
(Timeout 500 ms)
‘'Poll reguast' = 'Q°' ———>
Falmeddelande pd display
{Error 02)
4. FYSISKT SKIKT
4.1 AllmAnt

C700 har en seriehuss som har en master coch max 8 slavar.
Serie bussen anvdnder tva ledare och signaljord f&r data-
Gverféringen. Den end ledaren anvinds f&r dubbelriktad
datatverfdring och den andra anvinds av ‘slavar' £4r att
informera ‘'mastern' att de vill s&nda négot.
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4.2 Elektriska data
Seriedata in/ut -ledaren : ! Poll request -ledaren :
¢
‘1" 1 OV -~ SV I 1Yo ov - 1.5V
'0’ : IV - Batteriplus ! ‘0" 1 3.5V - Batteriplus
Hormallage i vila &r "1":a, dvs OV f&r bigge ledarna.
Maniwal (otal kabelléngd fran systemdel till wandverapparat
4r 10 meter. Om flera mandverapparater eller andra tillbohér
ansluts skall totala kabelldngden vara mindre &n 10 meter.
4.3 Egenskaper

Transmissionssitt :

Transmissionsmetod:

Overfdringsformat :

Overféringshast. 1

Asynkron serie-éverfdring ddr varije byta
bestidr av 1 startbit, 1 j&mn paritetsbit,
7 bits ASCII tecken samt 1 stoppbit.
Simplex pa datasignaleringen

Poll reguest- '1':a = ingat att sinda
ledore 'D':1a = data att sinda

Seriedata in/ut vilolige = 'l':a

600 bitar/sekund
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General Description
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223  Audic path control
The RX/TX avdio path arc controled by the signals INP1 and INP3. The signal INP1 is cantrolled by
an external signat (P1 pin 6). If this signal is connected to ground, the RX/TX line interfaces are enabled

and al} other TX-modulation is disabled. If the contro) signal is 412V or open, the line interfaces are
disabled,

The signal INP3 is controlled by the CPU-board. When INP3 is low, the ciplier unit is disconnected and
normal audijo path is established, If INP3 is high, the RX and TX audio passes the cipher unitt (provided
the INP1 signal is high).

3.0 Instaliation

31 Instaltation of 16403 In C700 station
1. Remove the cover from the C700 station on the CPU-board side.
Remove the D-SUB blanking plate from the C700 station if any,
. Cut jumper '13" on the CPU-board.
- Remove the two screw Tocks from the D-SUB connector on 16403,
Plug the TU6403 board on to connectors P406, P407 and P408 on the CPU-board.

Faslen the board with the M3 screw in the cenire of the board and the D-SUB screw focks
at the rear of the station.,

7. Replace the cover.

® ;oW

{U8403 C700 Bridging Unit, Issue 1
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General Description

1.0  General Dascription

The C700 bridging unit, JUG403, is an interface between the CPU-board in the C700 radio station (ROA
119 7528) and an external cipher unit. In addition (o the cipher unil interface, TUG403 provides a 4-wire
line interface for extemal modulation (modem signalling eic,), The 4-wire interface is enabled by an
external control signal,

2.0 Functional Description

2.1 Control Logic

211  Memories

TU6403 can be equipped with two EPROM (U10, U11) and a RAM (U12). The EPROM sockets ¢an be
equipped with a 64k x 8 EPROM (27C512) or a 128k x 8 EPROM (27C1001). The RAM socket can be
equipped with max 32k x 8. Different RAM sizes can be used, depending on jumper W4, The memorics
can be accessed by the CPU-board via connector J2, J3, carrying the data, address and control signals,

21,2 Address decoding

The low byte of the addrcss and the data bus are time multplexed and uses the same signals ADO-AD7,
The data bus is buffered by the bi-directional buffer U21 and is the connected to the address latch U22.
The low byte of the address (AO - A7) is Jatched in 122 by the ALE signal

21.3  [nput/Output porte

Six input/output pons can be used by the CPU-board. Fach port cap be programined as an input or oui-
put by writing a byte to the lawch U13. If a direction signal {(DIRP1-DIRPS) is set to zem, the corre-
sponding port is used as inputl. The status of each port (input ports as well as oulput ports) can be read

by the CPU-board via buffer U15. The status of the output ports are controlled by the dats latched inte
U14,

2.2 Audio Clreuits

221 TX-path

The microphone audio from the CPU-board (J1 pin 8) is connected 1 the cipher unit via the amplifier
US5A and P1 pin 2, The micropbone level can be adjusted by RS54, The enciphered microphone signal
from the cipher unit is then connected to the modulation input of the radio station via amplifiers UIB,
UIC and switches U4A, U4C. The modulation level can be adjusted by RS1 and phase shifted 180 with
strap W2. Switch U4A selects between enci phered or normal audio. Switch U4C is used to select exter-
nal modulation from the 600ohm line interface (formed by transformer T2 and amplifier U2C).

222 RAX-path

The RX audio signal (RX-DATA) is connecied 10 the cipher umit via amplifiers UID, U1A and P pin §.
The sigoal levcl can be adjusted by R52 and phase shifted 180 with strap W1. The decipbered RX signa
{rom the cipher unit is then conpected o he loudspeaker amplifier of the radio station via amplifier
USD and switch U3B. U3C. The signal level ean be adfusted by R53. Switch U3B selects between deci-
phered or normal RX audio, Switch U3C is convolled by the squeleh signal and urns the audio on and
Off. The RX audio signal (RX-DATA) is also connected 10 the 600ohtm line imerface (formed by trans-
former T1 and amplificrs UZA, U2B) via switch U4B

U6403 C700 Bridging Unk, Issue 1
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General Description

3.2 108403 Interface conneclor
TABLE 1 Cannector P1 on 1UB403 a
. . . Electrical
Pin{s) { Signal Name Description Characteristics
1 +12VSW Switched 12VRC Max. 500mA
2 MIC-OUT Micropbone signal Nom. 0-100mV
( 3 DATA-IN TX Data modulation input Nom. 0.2 - IV
N 4 AF-IN Loudspeaker audio input Nom. 0.05- 1V,
5 DATA-QUT RX Dala to cipher unit Nom. 0-450mV
. 6 Vo1 Line interface select input (active Jow) +12V via 4.7k pull-
e np resistor.
7 GROUND Ground signal common (0 radio station
] Vo2 Input or Open collector outputl +12V via 4.7k puli-
up resistor.
9 RX-LINE-A RX Data line interface G00ohm
10 RX-LINE-B Nom. -10dBm
11 TX-LINE-A TX Data line interface 600ohm
12 TX-LINE-B Nom. -10dBm
13 V06 Input or Open collector output +12V via 4.7k pull-
up resistor.
14 Vo4 Input or Open collector ouipnt +12V via 4.7k pull-
up resistor,
! 15 Q5 Input or Open collector output +12V via 4.7k pull-
up resistor,
a3 Connection to CIPHER UNIT FOR A-MOBILE
r\ (
3.3.1  Adjustments
Nominal level refers to 60% RF frequency deviation. The adjustable signals shall be adjusted according
1o the table below.
TABLE 2 Adjustmenis
Signal Name Trimmer Nominat level
MIC-OUT RS54 A0V
DATA-IN RS} 600mV

1U6403 C700 Bridging Unit, jssue 1
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33.2 Connections
Connect the C700 station with IU6403 1o the CIPHER UNIT according to tic table below,

1995-H4-B3 14:13 46 19 SB4589 1)
General Description
TABLE 2 Adjustments B
Signal Name Trimmer Nominal level
AF-IN R53 200mV
DATA-OUT R52 170mV,

\BLE 3

Connections between 1U8403 and the cipher untt

TU644)3 <> CIPHER UNIT
Pi Pl
pinl <-> { pin 25
pin2 <> | pin2}
pin 3 <> | pin23
pin 4 <> | ping
pin 5 <> | pin 22
pin 7 <> { pin 13
pin 8 <> { pin7
pin 13 <> {pin8
pin 14 <> | pin 18
pin 15 <> | pin3

116403 C700 Bridging Unit, Issue 1
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1895-84-83 14718 46 19 S84583 @l

FAX FROM:
ERICSSON MOBILE COMMUNICATION
SWEDEN
TECHNICAL SUPPORT

PO.BOX 803 8-692290 KUMLA SWEDEN

TO: Torben Fossenius DATE:1885-04-03 REF.S/X1T85:3047
TO FAX NO: 040 31 18 18 SUBJECT: FOA

FROM: DANIEL. FOGELGREN FAX NO: INT+48 18 570 340
PHONE NO: INT+46 19 584 483 PAGES: 1+23

Hej Torben,

Har kommer papper om FOA projektet, 8MS briging unit har jag specat en géng i tiden til att
Kina projekt, Monitron modemet har vi képt av tiliverkaren | USA . Systomet &r ett pollande
dataradion&t med en bas som gér | duplex och 12 mobiler | semi-duplex alla radio stationer éar
F804. De problem som vi har haft &r skriptecken pa ingen baArvag finne, detta har vi Atgdrdat
genom att bygga in en grind som slar till och fran dataout till modemet dvs en 5Q sard data
utgéng. Vi har oxa haft problam med mycket bit fel dve massa skrap tecken niéir vj tar emot dtat
frin ellar till basen, detta har vi féradkt att avhjiipa hér hos oss men =24 fort utrustningen &r hos
FOA s4 funkar det bara sporadiskt. Det falet somman nu har beskrivs sA har , "alla™ mobiier kan
ta emot data men basen kan inte ta emot nagonting, detta tror jag avhjdlps pa fdljande satt, i
basen ( | F800:a ladan) sitter ett modem detta modem behbdver juateras pa féljande vis , sand
data frdn en mobil skruva pa R15 tills dess att data ar I3sbart pa basens PC, fortsatt ait skruva
och rikna antalet varv tilis dess att data forsvinner eller blir olfisbart pA basen, skruva ner
haiva antalet varv 54 att potten blir | “mitten”, kontrollera utgdende modulation frAn "mobilen”

s&tt denna niva till ett slags referens och kolla smatliga "mobiler” 24 att de modulerar lika och
att basen kan ta emot.

All tid ,resor osv ,s0m du Iggger pa detta projekt skall du intern fakturern pa 1861.

Jag finns p& GSM 070 5750224 eller p-a&k 0746 44 7800, vi hErs nir du fitt faxat,

»

L} l\:‘g (‘IUM"&/\) :&@.ﬁk)n\hh Pf\ /;Q/\
O - ) 3% 0o ol

Med vinlig hilsning

f




USER'S MANUAL
NDS-7 TELEMETRY ENCODER/DECODER

REV 1.0

Monitron Corporation
Sand Springs, Oklahoma 74063
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4

ONITRON

orporation

DIGITAL-DATA ENCODER/DECODER

MODEL NDS-7

SCRIPTIO

* ENCODES RS-232C OR LOGIC DATA
FOR RF TELEMETRY TRANSMISSION

* REDUCES REQUIRED RF EMISSION
BANDWIDTH

* SELECTABLE BAUD RATES

* CONVERTS RECEIVED DATA
BACK TO RS-232C OR LOGIC LEVEL

* FUNCTIONS AS SIMULTANEOUS
ENCODER OR DECODER

* DISCRIMINATES BETWEEN NOISE
AND DATA, IN KEYED MODE

The NDS-7 is a tull-duplex Encodar/Decoder dasigned to accept alther tegle or RS-232C dala, and estabiish an Interface to Monitren Fid
data-finks. This interface is achleved by amploying Alternate Space Inversion (AS]) coding, which also reduces the required RF {emlaslon)
bandwidth by 50% compared lo direct digital modulation, The Decoder portion reproducas the original digitzed data. Baud rate,
inpuVoutput lovel, and “keyed" or continuous mode are all user saleclable,

CTRI
Input Power:
11 1o 15 Vde @ 45 mA typical
( Input Data Formy;
Encoder seclion: RS-232C or +5 V logic levels:
Decoder sectlon: ASI coded dala
Data Word Length:
Seloctable 8 or 12 data bits, plus 1 start and 1 stop bit
Others nvaliable ag speclal ordar,
{  Baud Rale:
4 rales. swilch selacted: 2400, 4800, 9600, and 19,200 Baud
Outpul Levai:
Enceder section: Alternale Space Invergion, at 2.2 V p-p
Decodar section: +5 V logic or RS-232C (x8 Vde).
{'Aeal Time* within 1/2 bit).
Qporating Mode:
Conlinuous carrler or keyed, switch selected,

ENVIRONMENTAL,
Shock;

Up to 10 g's in any direclion
Vibration;

Up to 10 g's on any major axis
Temperature:

=307 t0 B0°C {-20" to 140°F), operating

—50 to B6°C {(—60" 10 185°F), slorage
Humidity:

Up to 80% retalive. non-condensing
Allitude:

Sea level o 20,000 feel

MECHANICAL -
Houslng;
700" x 3.60"x 1.25"  (17.78cm x B.BScm x 3, 15cm)
Single plece aluminum alloy
Mounting:
Flanges on sach end
Connaclors;
Data — Bendix PT02E-10-6P
DC — Bendix PTOZE-8.49,
{Mating conneactors included)

JANG3

i MONITRON, P.0, BOX 27405; TULSA, OK 741430485 TEL (918) 836.6831 FAX (916) 036-6832

£T 6A5PBS 61 5P
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NDE User's Manual Monitron Corporation

LNTRODUCTION

This Uger's Manual is provided to introduce the user of the NDS
Telemetry Encodex/Decoder to the features and operation of the unit.

The NDS is a full duplex Telemetry interface device which is intended
to provide a bridge between a serial device, such as a computer, and
an RF telemetry unit. The NDS provides all level conversions and
available in 2 speed ranges:

STANDARD: TRANSMIT
RECEIVE

4800, 9600,19200 baud
2400,4800,9600,19200 baud

n

LOW SPEED: TRANSMIT = 2400,4800, 9600 baud
RECEIVE = 2400,4800,9600,19200 baud
Data can be either RS-232C format or logic level 0 to +5v, and "word"
lengths of 8 or 12 bits,.

For a detailed circuit description refer to the "Technical Operation
Manual®.

ST 6ESPES 61 S 9T:¥T EB-PB-SE6T




NDS User's Manual Monitron Corporation

1.00 OPERATIONAL DESCRIPTION

For purposes of discussion, the NDS c¢an be thought of as a
form of MODEM, Signals from a user source can applied
to the MOdulator side of the NDS, and signals which were -
encoded at another location and sent via telemetry can be
DEModulated by the decoder side of the NDS and presented to
user equipment. Both operations can occur simu taneocusly
and need not be related to each other except by word
length. The NDS can accept serial data for Encoding in two
basic forms:

RS8-232C levels (45v to 125v)
Logic levels (0 to +5v)

The output of the NDS encoder is a special format designed
to directly connect to an FM telemetry transmitter's
modulation input. This format will be” discussed later in
more detail.

The NDS decoder is designed to accept the special format
output of an FM telemetry receiver and convert it to either
of the two forms listed above. The encoder and decoder need
not have the same levels but they mugt have the same word
length.

The NDS has two basic modes of operation; Continuous, and
Keyed. 1In the Continuous mode, the NDS expects that the
MARK condition (Carrier on) be present in the absence of
data, ie; the telemetry receiver will ALWAYS have at least
"quiet" output to the decoder, indicating reception of the
transmitter carrier, and the encoder will ALWAYS have a
MARK condition as its input when data is not being sent.
In the Keyed mode of operation the NDS will allow the
presence of normal background noise at the input of the
decoder, such as that from a telemetry receiver which is

not receiving a carrier. Thus the term Keyed means that
the remote tranemitter oending the data can be owitched on

and off between characters or groups of characters without
errors being introduced by a return of noise between the
data bursts.

91 6ASEES 61 9P ATiPT  EB-PE-S661T




NDS User's Manual - Monitron Corporation

1.10 NDE SET-UP

The NDS is configured at the factoxry in the following
manner ;

5

TRANSMIT DATA FORMAT ------v-——m—mmw RS-232C levels
(DATA to be SENT) 1 START bit
: 8 DATA bits
1 STOP bit
no parity
(legic 1= -5 to -25v)
(logic 0= +5 to +25v)

RECEIVE DATA FORMAT ----——————————--- R5-232 levels
(DATA to be recovered) 1 START bit
8 DATA bits
1 STOP bit
no parity
(logic 1= -8v to-12v)
(logic 0= +Bv to+l2v)

The above parameters can be changed by the user, however
extreme caution should be cbserved when making changes to
avoid making the data unreadable by either the encoder or
decoder circuits. Please refer to Fig 1. for the locations
of the following components:

8L -~——————- Switch 81 controls an internal sample timer

in the logic of the NDS and must be set
according to the range of baud rates
currently selected. In the FAST position (S1
OFF} baud rates of 9600 or 19200 can be used.

- In the SLOW position (S1 ON) baud rates of
2400 or 4800 can be used. Factory setti
depends on baud rate specified at time g%
ordering.

W
4
N
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NDS User's Manual Mondtron Corporationm

i

82 -—-———---- Switch 82 contrxols a TRANSMIT baud rate timer
in the NDS encoder. This timer sets the
actual timing of the encoder bits within

the encoder. It should be set to cor-

respond to the desired Transmit rate.

83 - - Switch S3 is the MODE switch and has three
functions:

1. Sets the basic mode of the NDS as
Keyed or Continuous (S3-1)
2. Sets the word length to 8 or 12 bits.

(8S3~2)
3. Sets the Receive baud rate. (83-3,4)
JPlL ~-=eee - JP1 detexmines the level of the decoded data.

in one position the data will be logic level
and in the other it will be RS-232C level.

JP2 — -~ JP2 determines the SENSE of the decoded data,
that is, in one position the data is "TRURE"
and in the other position it is YINVERTED".
TRUE=logic 1=+5v, logic 0=0v (if logic)

logic 1=-12v, logic 0=+12v (if RS-2320C)

INVERTED=1ogic 1=0v, logic 0=45v (if logic)
logic 1=+12v, logic 0=-12v {RS-232)
(Factory set to TRUE)

JP3 - --- - JP3 must be set according to the level of the
data which will be applied to the Transmit
data input. In one position the transmit data
can be RS-232C and in the other it can be
Logic levels.

(Factory set to RS-232C levels)

JP4 - ——— JP4 must be set according to the SENSE of the
data to be transmitted in exactly the manner
of Jp2.

JP5 —~———----- JP5 is set according to the type of

microprocessor used in the NDS,
THIS JUMPER SHOULD NOT BE CHANGED BY THE
USER!! !

g1 6uskEs 61 Sk gripl  EB-PE-GE6T
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NDS Ugser's Manual

2.00

R1S ~vmeoe——m R15 sets the threshold level of ‘the
decoder and should not need
adjustment .
MIS~-ADJUSTMENT CAN CAUSE ERRONECUS
- DECODING OR TCTAL LOSS OF DHTA!Lﬁﬁgﬁ
R1§ --v-mmmam R16 sets the modulation level of data to the
Telemetry transmitter. To avoid over
deviation of the transmitter, this should not
be adjusted by the user.

The output of the Encoder section of the NDS is a special
format signal designed to minimize occupied bandwidth in a
telemetry transmitter, while maximizing the data transfer
rate. This format will be referred to as Altexnate Space
Inversion or ASI. ASI is a bipolar encoding format which
attempts to minimize the DC component of the modulating
signal, that is it tries for an average value of 0 volts.
If we were to define a level of 0 volts to be a MARK and a
level of +1.1 volts to be a SPACE and we were then to
further specify that two consecutive SPACE levels can

not have the same polarity we would have the basis for ASI
encoding. Refer to Fig 2:

Modulating signal .

AST encoded - > +:(L1.1 o I_JM‘ : .m...l____-.[__m']w.”".

B  6@SPBES 61 9P 6T:vT EB-PE-SE6T
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NDS User's Manual Monitron Corporation

A8 you can see in Fig 2, every SPACE (0) after.the first one
has the opposite polarity from the preceeding SPACE and ALL
MARK bits have the same value of Ov. Ae a further convention
let us define a START bit as AILWAYS a SPACE and a STOP bit
CUNEEIRIAYS & MARK. It does not matter which polarity we may
start with for the START bit as long as the NEXT SPACE is of
the opposite polarity. (this holds true only within a
defined word length, at the start of the next word we may
begin with either polarity).

If we look at a series of SPACES one after another , and we
pass the signal through a filter to "round off* the square
edges, we would appear to have a signal that is a bipolar
gine wave at 1/2 of the baud rate, so that if we are using a
baud rate of 4800 bits/second, to the transmitter it woul
appear as a bipolar signal at 2400 cycles/sec. This
characteristic allows transmission of 4800 baud data over a
standard "voice grade" telemetry transmitter with an audio
bandwidth of 300 to 3000 Hz.

The peak to peak amplitude of the ASI signal is fixed at
2.2v so that at 80% deviation of the transmitter 1 volt RMS
will be produced at the receiver (2.8 v peak to peak).

Figure 3 illugtrates a typical data system using a telemetry
transmitter and receiver and an NDS at both ends of the data
path. Figure 4 details the comnector pin-outs of the NDS.

The only thing required to hoock up the NDS to a user system

other than the serial data is a source of +10.5 to +14v DC
at approx 50 ma. to power the NDS.

e EBSF3s 61 9 BT:PT £0-PE-S66T
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4.0

NOTES

1. The Tranamit and Receive sections of the NDS are

independant and can be operated at different baud
rates. The word length must be the same for both.

- In KEYED mode a minimum of 2 bit times of "quiet! must

occur following the turn on of the remote transmitter
before modulation is applied. This allows the NDS to
recognize that noise has disappeared and data will
follow shortly. In addition, when the last data for a
burst hag been sent a minimum of 1 word time of "quiet"
must follow the last data bit to allow the NDS to
?etgrmdne that no more data is coming and reset the noise
ogic.

. The NDS may be cperated in a "loop back" mode to test

it's operation by making the following connections:

1. J r J2E to J2A
2.  Apply RS-232C Transmit Data to J2D
3. Read Recovered RS-232C on J2R

Note that the recovered data is "delayed" about a bit
time from the transmit data.

. Use of the NDS at baud rates above 4800 requires the

telemetrg link to have wider than *"voice grade"
bandwidth.

. The NDS does not check,paritg; The user may use one of
t

the 8 or 12 bits as parity,

must perform his own
checking.

. The STANDARD NDS does not support 2400 baud transmit

rateg. To run 2400 baud on both transmit and receive,
the LOW SPEED version of NDS is required. In this
version, the upper baud rate is limited to 9600 baud
for transmit.

cC  6BSPES &1 Ib FZ:PT CE-FP-S56GT
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NDS User’'s Manual Monitron Corporation

NDS TYPE:
BAUD RATE:

DATA FORMAT:
MODE:

TRANSMIT DATA LEVELS (J1-D):
RECEIVE DATA LEVEL (J1-B):

FACTORY SETTINGS (Unless otherwise specified on order)

STANDARD

4800

RS-232C (TRUE DATA)
RS-232C ({TRUE DATA)
START, 8 DATA, STOP
CONTINUOUS

v

645F3S 6T 9b

NDS_PINOUT DATA
J2  PTO2A-10-6F  DATA CONNECTOR |
PIN —_—  _ FUNCTION
A RECEIVER AUDIO INPUT (AST DATA FROM RCVR)
B RECEIVE DATA OUTPUT (DECODED RS-232 OR LOGIC)
c GROUND
D TRANSMIT DATA INPUT (RS-232 OR LOGIC TO BE SENT)
E TRANSMITTER MODULATION OUTPUT (AST ENCODED DATA)
F GROUND
Jl PT02A-8-4P  POWER CONNECTOR
PIN — . FUNCTION
A +10.5V to +14V DC POWER @ 50 - 70 Ma.
B NO CONNECTION
c NO CONNECTION
D GROUND

(10 bits)

Be:iPT  £@~PB-SRST
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Centralservice av mobilradio

E/PTA Felcentralen
Ericsson Radio Systems
Box 28

692 01 KUMLA

Tblefoq 019-841.00

Arvand kupongen nedan, eller wedsand liknande uﬁpgifter.

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

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

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

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

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




Ericsson Radio Systems

Centralservice av nmobilradio

C700

Denna radiostation kommer att répareras centralt pa fabriken

i Kumla: Den skall sdndas odppnad direkt till Radiofabrik-—
en. Fordelen med detta forfarande ar att produktionen far en

- bra atermatning av ev. brister pd denna nya produkt. Nir . )

andra rutiner inférs komwer detta att meddelas centralt fran

resp. bolag.

Ansvarig for felcentralen ar F/PTA Henrik Nystrom. Adressen
ti1l felcentralen &r: ‘ )

F/PTA Felcentralen

Ericsson Radio Systems

Boi 28

692 01 KUMLA

Telefon 019-84100

Vi berdknar att totaltiden for service, inklusive transpor-
ter, blir 5 arbetsdagar. For att detta skall furgera maste
vi fa hela stationen odppnad till oss. Stationen maste £f&1-
Jjas av.en fullstandig felbeskrivning och returadress.

Saknas felbeskrivning debiteras en extra felsoknirgsavgift.

Anvand kupongen nedan, eller medsind 1iknande uppglfter

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

------------------------

----------------------------------------------

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

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

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

-----------------------------------------------------------

-----------------------------------------------------------

-----------------------------------------------------------
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Centralservice awv mobilradio

C700¢0

Denna radiostation kammer att répareras centralt pa fabriken

1 Kumla: Den skall sandas odppnad direkt till Radiofabrik-—
en. Fordelen med detta forfarande ar att produktionen far en

- bra atermatning av ev. brister pa denna nya produkt. Nar . '

andra rutiner inférs kommer detta att meddelas centralt fran

resp. bolag.

Ansvarig for fe.loentralen ar F/PPA Henrik Nystrdm. Adréssen
till felcentralen ar: ’

F/PTA Felcentralen
Ericsson Radio Systems
Box 28

692 01 KIMLA

Telefon 019-84100

Vi berdknar att totaltiden f&r service, inklusive transpor-
ter, blir 5 arbetsdagar. For att detta skall fungera maste
vi fa hela stationen odppnad till oss. Stationen maste ol
Jas av.en fullstandig felbeskrivning och returadress.
Sakmas felbeskrivning debiteras en extra felsdkningsavgift.

Anvand kupongen nedan, eller medsind liknande uppgifter.

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

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

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

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

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

-----------------------------------------------------------

..........................................................
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Centralservice av mobilradio

cC700

Denna radiostation kammer att répareras centralt pa fabriken
i Kumla: Den skall sdndas odppnad direkt till Radiofabrik-

. en. Fordelen med detta forfarande ar att produktionen far en
bra atermatning av ev. brister p& denna nya produkt. Nar .

~2ndra rutinec.infdrs kommer-dettawatt-meddel e toTt P e TraR "

f €

Iesn,. baolac

Ansvarig for felcentralen ar F/PTA Henrik Nystrém. Adressen
i1l felcentralen ar: )

F/PTA Felcentralen
Ericsson Radio Systems
Box 28

692 0L KUMIA

Telefon 019-84100

Vi berdknar att totaltiden for service, inklusive transpor-
ter, blir 5 arbetsdagar. For att detta skall fungera maste
vi fa hela stationen odppnad till oss. Stationen miste £61-
Jas av.en fullstindig felbeskrivning och returadress.
Saknas felbeskrivning debiteras en extra felsdkningsavgift.

Anvand kuporgen nedan, eller medsand liknande uppglfter

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

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

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

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

...........................................................
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Centralservice av mobilradio

cC700

Denna radiostation kommer att répareras centralt pa fabriken
i Kumla: Den skall sindas odppnad direkt till Radiofabrik-

en. Fordelen med detta forfarande dr att produktionen far en 7

- bra atermatning av ev. brister pi denna nya produkt. Nir .

~andra rutiner infdrs kammdei;t;a-eattﬁneddel-as‘mam; fran

G

Lesph..balag

Ansvarig for felcentralen ar F/PTA Henrik Nystrdm. Adressen
till felcentralen ar: ' :

F/PIA Felcentralen

Ericsson Radio Systems

Box 28

632 01 KUMLA

Telefon 019-84100

Vi berdknar att totaltiden for service, inklusive transpor-
ter, blir 5 arbetsdagar. For att detta skall furgera miaste
vi fa hela stationen odppnad till oss. Stationen maste £f31-
Jas av .en fullstindig felbeskrivning och returadress.
Saknas felbeskrivning debiteras en extra felsOkningsavgift.

Anvand kupongen nedan, eller medsind 1iknande upgglfter

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

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

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

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

...........................................................
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Centralservice av mobilradio

C700¢0

s . ey
et ey

Denna radiostation kammer att répareras centralt pa fabriken
i Kumla: Den skall sindas odppnad direkt till Radiofabrik-
en; Fordelen med detta férfarande ar att produktionen far en

- bra atermatning av eév. brister pA denna nya produkt. Nir .

andra utiger. anfirs.komer.detta-att-meddelas CERtFETT TYan

1esn. bl ag.

Ansvarig for fe‘Loentralen ar F/PTA Henrik Nystrdm. Adréssen
till felcentralen ar: )

F/PTA Felcentralen
Ericsson Radio Systems
Box 28

692 01 KUMLA

Telefon 019-84100

Vi berdknar att totaltiden for service, inklusive transpor-
ter, blir § arbetsdagar. For att detta skall fungera maste
Vi fi hela stationen odppnad till oss. Stationen maste o1~
Jas av .en fullstandig felbeskrivning och returadress.
Saknas felbeskrivning debiteras en extra felsokningsavygift.,

Arvard kupongen nedan, eller medsand liknande uppgi fter.

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

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

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

-----------------------------------------------------------

...........................................................
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Centralservice aAav mobilradio

C700

._ LR LA

Ansvarig for felcentralen ar F/PTA Henrik Nystrom. Adressen
ti1l felcentralen ar: ' o

F/PTA Felcentralen

Ericsson Radio Systems

Box 28

692 01 KUMIA

Telefon 019-84100

-----------------------------------------------------------

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

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

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

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




 bra atemmatning av ev. brister Pa

L IR SO

Centralservice av mobilradio

C700

Denna radiostation kammer att répareras centralt pa& fabriken
i Kumla: Den skall sandas odppnad direkt till Radiofabrik-

en. Fordelen med detta férfarande ar att produktionen fir en _

denna nya produkt. Nir -

andra rutiner infd

.

Ansvarig for felcentralen ar F/PTA Henrik Nystrém. Adressen
till felcentralen ar: ~ :

F/PTA Felcentralen

Ericsson Radio Systems

Bok 28

692 01 KA

Telefon 019-84100

Vi berdknar att totaltiden for service, inklusive transpor-
ter, blir 5 arbetsdagar. For att detta skall fungera miste
Vi f& hela stationen odppnad till oss. Stationen miste £51-
Jjas av .en fullstindig felbeskrivning och returadress.
Saknas felbeskrivning debiteras en extra felsdkningsavgift.

Anvard Japongen nedan, eller medsind liknande uppgifter.

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

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

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

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

...........................................................
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Centralservice av mobilradio

C700

Denna radiostation kommer att répareras centralt pa fabriken
i Kumla: Den skall sandas ofppnad direkt till Radiofabrik-
en, Fordelen med detta forfarande ar att produktionen far en

- bra atermatning av ev. brister pa denna nya produkt. Nar .

Wmemm

ot ETe T ran

LGSR 0L AG s -
Ansvarig £or felce.ntralen ar F/PTA Henrik Nystrém. Adressen
(i till felcentralen ar: )
N F/PTA Felcentralen
Ericsson Radio Systems
Box 28
; ( 692 01 KUMIA
{ .
' . \

Telefon 019-84100

Vi berdknar att totaltiden fér service, inklusive transpor-
ter, blir 5 arbetsdagar. For att detta skall fungera maste
vi fa hela stationen odppnad till oss. Stationen maste £o1-
jas av.en fullstindig felbeskrivning och returadress.
Saknas felbeskrivning debiteras en extra felsokningsavgift.

Anvand Jupongen nedan, eller medsind liknande uppgifter.

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

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

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

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

...........................................................
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Centralservic ¢ aAav mobilradiao

C700

 en; Férdelen med detta forfarande ar att produktionen far en
bra a tning ’

. .

e tolage e

Ansvarig for felcentralen ar F/FTA Henrik Nystrém. Adressen
till felcentralen Ar: ' o

F/PTA Felcentralen

Ericsson Radio Systems

Box 28

692 01 KUMIA

Telefon 019-84100

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

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

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

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

...........................................................
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Centralservice A4V mobilradio

C700

Ansvarig for felcentralen ar F/PTA Henrik Nystrém. Adressen
i1l felcentvalen ar: )

F/FTA Felcentralen
Ericsson Radio Systens
Bok 28

692 01 KUMIA

Telefon 019-84100

-----------------------------------------------------------

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

-----------------------------------------------------------

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




Ericsson Radio Systems
Centralservice aVv mobilradio

cC700

Denna radiostation konmer att repareras centralt pa fabriken
1 Kmla: Den skall sandas odppnad direkt: till Radiofabrik-

en; Fordelen med detta férfarande dr att produktionen far en _

bra dtermatning av eév. brister pA denna nya produkt. Nar .
andra rutiner inférs kommer detta att meddelas centralt fran
resp. bolag.

Ansvarig £or feloentralen ar F/PTA Henrik Nystrom. Adressen
till feleentralen ar: )

F/PTA Felcentralen
Ericsson Radio Systems
Box 28

692 01 KUMLA

Telefon 015-84100

Vi berdknar att totaltiden for service, inklusive transpor—
ter, blir § arbetsdagar. For att detta skall fungera maste
vi fa hela stationen odppnad till oss. Stationen miste £31-
Jas av.en fullstandig felbeskrivning och returadress.

Saknas felbeskrivning debiteras en extra felsdkningsavgi £t

Anvard kuporgen nedan, eller medsind liknande uppglfter

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

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

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

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

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

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

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

...........................................................
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Hér kommer adapterkablaget f£6r C700-test i Overens-
kommet antal enligt meddelande ESA/0/OTA 89:098.

Bifogas: kopplingsschema
bild over anvdndningen
FO-order

MVH ESA/O/OTA Mikael Edwall
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ERICSSOR 22

P —

INITIERING AV UTPORTAR C700 MOBITEX Rev A 890828
Kommando: F150 * X * ¥ #
X2 1 = Utport 1 (Anvinds normalt som maskingrénssnitt)

. 2 = Utport- 2. (Anvinds nommalt fér printer eller textdisplay)

Stang :a\} utporten

Y: =

. = ERICSSON 40 tecken printer R
= ERICSSON 20 tecken printer (+ bygling i komunikationskort)
= Maskinprotokoll ' '
= Vt100

CobsNRO

= ERICSSON Textdisplay
OBS: Initiering av utport sker vid nista "FRAN/TILL" av stationen.
Vid leverans fran fabrik ar alla utportar avstangda.

Programmera endast in de utportar som skall anvindas.
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