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Operation of tape section (see Fig.12)

Operation

b ol 1rodial
Hre-agtodtar

section-includes a clock divider, a digit impulse counter, a sequence controlier and an

The tape data modulation system is a modified form of the ‘Kansas City’ standard. A logic ‘1" is
represented by one cycie of 1300 Hz, and a logic ‘0’ by two cycles of 2600 Hz, the data rate being

1300 haud. The data format is the same as that for viewdata, i.e. 10-bit words consisting of a START
bit (LOW), followed by 8 data bits, the 8th being an optional parity bit, ending with a STOP bit (HIGH)
which is continuous until the next data word.

To operate the tape section the required parity mode should first be set up by writing the required
states cf TPEN and TPO/E to the mode register (R2}. The TTXEN command enables the output of

the transmit shift register into the modulator, and shouid be set before data is written to the transmit
holding register. (With TTXEN = ‘0" the modulator outputs 3 continuous 1300 Hz signal *1’). Whena
data word is written to thz trancmit holding register the TTXRDY flag is reset to ‘0. If the transmit
chit register is not currently active the contents of the holding register, along with valid parity bit

(if enzbled) end the START and STOP bits are transferred to the transmit shift register, at the same
time TTXRDY is s2t 1o ‘1", The holding register is then free to accept new data but this will not be
transferred to the shift register until the current data has been clocked out. Data should be written to
.n._m tape transmit holding register, therefore, only when TTXRDY ="1",
The modulator produces 1300 Hz and 2800 Hz signals which occur synchronousiy with the data from
the transmitter. Henca a '1’ is one complete 1200 Hz cycle, end a '0’ two complete 2600 Hz cycles.
The medulator output, TFSKOUT, requires minimal external low pass filtering to produce data
suitable for audio cassetic tape recorders.

To avercoma the tendency of cassette recorders to attenuate high frequencies, the 1300 Hz signal

0\ i POuusmum 2 13 wide atterusting pulses every 12 us. This reduces the 1300 Hz signal by approximately
Itering.

3 d8 relative to the 2800 Hz signz! after external
—~The dzta reta of 1300 baud is slightly faster than the 1200 baud line receive rate, allowing incoming
catz from the line to be transferred simultaneously (via the microprocessor) to tape.

The TFSKIN input accep!s the previously filtered and squared data from the tape recorder. The
demodulator uses the fact that the modulated data is in phase with clock to regenerate the clock

from the data. This permits & wide tolerance on réplay speeds. A carrier detect circuit is included

which sets the TDCO fag to 1" if carrier (1330 Hz or 2800 Hz) is vaiid for 100 ms. |f carrier is

tost for 100 ms the TDCD flag is reset to ‘0", This flag may be read by the microprocessor to determine
when to ensble the tape receiver by satting TRXEN to 1",

1§ TRXEN is tet, then on detection of 3 start bit (LOW) data is shifted into the tape receive shift register
by the ciock which has been extrscted from the data. After ten clocks, the contents of the shift register
ae transterred to the receive holding registes. At the same time the complement of the STOP bit is
loaded into the TFERR Istch, the results of “he parity calculation loaded into the TPERR latch, and
TRXADY isset to ‘1°. Thz TRXRDY flagis read by the microprocessor to identify when valid data is
in the holding register and is reset te ‘0" whe - the ho!ding register (R5) is read.
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impulse generator (see block diagram Fig.5). A sequence to generate the impulses for one digit is
initiated by setting D5 (DIAL GO) to '4°,D3 to DO to the binary code of the required digit, and D7

to the required mode. This initiates the sequence controller which loads the binary code into the
digit impulse counter. The counter then generates the correct number of impulses at the rate of 10
per second, together with a DON pulse which overlaps the impulses by about 7 ms at the start and end
(see Figs.6, 7); the interdigit pause period is also added by the sequence controller. D5-sreset to ‘0’
at the end of a dialling sequence and may be read by the microprocessor to determine when the dial
circuit is free to accept the next digit.

D7 (UK/EUR) determines the mark/space ratio of the IMP pulses

UK =2offto10n | both one pulse per 100 ms

There is a timer in the dial circuit which can be used to time out 1.5 seconds or 60 seconds by.setting
D4 or D6 respectively. These bits are read/write and are reset after the relevant time out period. In
addition the 60 second timer can be reset by writinga ‘0’ to D6. The 60 second timer may be used
typically by the microprocessor to release the telephone line if connection has not been made within
60 seconds. The DON pulse resets the counter so that the time out is taken from the end of the iast
digit diziled. Once a dialling sequence for one digit has been initiated, R8 should be used only in
read mode until D5 has been reset internally to ‘0" indicating the end of the dial sequence for that
digit.

When D5 (DIAL GO) is set to ‘1° the carrier detect circuit (see the next section and Fig.8) is disabled.

June 1981 11

vy

< ~ Mullard



8223,\ r PAEIIA «MM

it 186

N\

aung

INO e3ep parenpow "y'gy -
suondes adey 03 indu) “y'g4  — indup -

indino —  1NONS4L
NINS4L :suid paiejdossy

3|qeus Janliwsuesy adey  — (Puewwod) gy - zq - N3IXLL

21qeua 13A190a1 adey  — (Puewwod) gy - gq - N3IXy.L

103185 spow Ayised snid 1g-£ 40 mlep g — (apow) zy - ¢ca - N3dl
"103j3s apow Ajied uaa3 1o ppo  — (spow) zy - gq - wﬂol.ﬂ )

40413 Alpied adey = (smeis) |1y - gg - moz 3dL

(8Sessaw jo 3q dOLS wouy paaisap) Joua Bujweyy adey — (smeis) 1y - pg - 44341
Bejj 10318p dajied ejep adey — (smeis) 1y - 6q - aosa.L

48151631 Bupioy aaiasal ul 3|qejieae eiep priea  — (smexs) 1y - ggq - AQHXYL

Blep mau 1dadoe 03 Apeas 4a1s1bas Buipjoy yjwsuesy  — (smeis) |y — LQ - AQYXLl

:s4a1s1634 Jaiio vy sbeyy paleidossy

A|uO peai 1asiBay Buipjoy anianas

AjUO 831m 13351621 Buipjoy 31wsuesy ,

*SS3lppe aiwies ayl yiIm salsiBas omy JO8IsIsU0) — gy —
(21614 aas) uonoas ade)

113151621 paje)oossy

4 o

i

ViVO 3T¢WVS INSWAOTIAZO

H344nw [Mi l
-'»o
¥agang E»:ﬂ

>0

L% 0 =
- | | .nvr
; 1 § s unw
- - <l Q
m - J Si F e
~»
m O
| =
) v ~
| = 3 |
n = Py
25 Q3 o
a } _ §S um
g ,H 53 3 F
> M " e - o &% S E R
z =) i *> a2 2X o
~ I 2 Q3= r
o ) | > = 2 =
o = - > o P
s > a © \ [ M - a
= 3 - = r 53 5 S
o o & ] = mcﬂ = uammw
Q [ 5 © i g gk .mw,_ z e d
x . s ° g * 53
o | z s S
o ) S 5 &/ r L
Q o 9 = mooi m o
5] S a 3§ — T
3 | | =Xl
) [
ﬁI,lJ et
oS~ _ GO/READY = i
VMW [ X
b | o
2 ., GO/READY
E 8853
a O |
>
8 . [EEe=
S GO/READY MW
N mg e
i e 23
: 2 S¢
c w =
m Lol |
[o4 - F
—ou S e
1 | m~ o x
H a 2
1 ) m
< “ | -
5 = =g \
5 > 1 &) |
~ -

Ohomd),\w FIVPMOIA 10§ O Jesoydisad Encwcicb_E\E::_Ecccb_s_

GINCH D



SAA5070 m .

A

Line Modulator (see Fig.11)

Ace iatad D iet - AL
~ESSCHtegTegisters wORe

Microcomputer/microprocessor peripheral 1C for viewdata p ﬁ SAAS070

digit*2*

Associated flags in other registers:

75/1200 - DS -  R2 {mode) ~  transmit baud rate select.

LTXEN - D6 - R3 {command) — line transmitter/modulator output enable.

Associated Pins: TXDATA — 1/0 — modulator input, (also {on chip) transmitter output).
K FSKOUT -~ output — line modulator output

Operation

The modulator generates 2 pseudo analogue signal from a serial shift register which is parallel loaded

with patterns from an internal ROM. The frequency of the sine wave is determined by the selected baud

rate 75/1200, and the value of the data on TXDATA (pin 6).

data ‘1 ‘0’
1200 baud 1300 Hz 2100 Hz
75 baud 390 Hz 450 Hz

One sine wave cycle is comprised of 2 32-bit pattern which after minimal external low pass filtering
provides a suitable F£.S.K. signal out (see Fig.11)

w TX DATA _
Gaty fom

Ene ravemit
LA R L 1 e C—

{wred AND
connaction! f ROM CONTAINING
i 78/1200 SINE WAVE PATTERN
]
e
w 92
Tyrtem CLOCK SHIFT
= " =N SHIFT ouTPUT
cloek rlolbﬂumm REGISTER LOAD LTXEN
+92
L LR AR el .
: [FxouT]

Fig.11 Lin:modulator block diagram
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_. inter digit pause __
. 800ms \
UK impulsing standard (D7 in R8 set to “1°)
(2 0ff to 1 on)
digit’4* digit*2*

] I
i ] !
“ ! "

. +
_ i ! "
| \ ! |
DON 1 \ ] 1
t L _
i el e |
it 60ms 40m ! !
JRN -l 1
8.6ms "a.o:‘ /

i 800ms | M80-1277/8/A

European impulsing standard (D7 in RB set to ‘0°)
(1.50ff 10 1 on)

Fig.6 Autodialling timing

TJ “e0-1271/7

Handset .

disconnect

DON MODEM

Fig.7 Simplified relay diagram
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Microcomputer/microprocessor periphern! IC for viewdata

manter ;s

S

Associated fizgs in other regis

LRXRDY
LFERR

LPERR
LPO/E
LPES

LRXEN

o6 -
D4 -

D7 -

Associated pins: RXDATA

Operztion

ters:

RO (status}
RO (status}

RO (status)
R2 (mode)
R2 (mode)

R3 (commind)

—input -

valid date available in receive holding register
line framing error (derived from STOP bit of

message).

line parity error,

odd or =ven parity detection mode select

8 bit data or 7 bit plus parity mode select

line receiver enable.

received data input

The rocsiver may be configured to work with either 7 data bits and 1 parity, or with 8 data bits and no
parity. Odd or even pa‘ity can be detected on chip, the LPERR flag being set when an error is detected.
ne required mode of operation shou'd be selected by setting LPEN and LPO/E to the required states

to mode register {(R2} before erabling the receiver by setting LRXEN to ’1’ in command

by writin

I

register (R3).

the data is sampled acnin and it it is etill LOW it is interpreted ss a sta
clocks the data into a shift register. When he full ten

The datz formatis 10 bits per data word. The data word is made up of a start bit (LOW),
8 data bits, the 8th being an optional parity bit, and a stop bit (HIGH). The receive data will remain
HIGH after the stop bit until the next dstz word. When the receiver has been enabled a negative
transition is looked for on the RXDATA irput indicating a possible start bit. After half a bit rate period

rt bit, initiating a sequence which

bit message has been received, the 8 data bits are

peraliel loaded into the receiver holding recister (R4}, the LRXRDY flagis set to '1°. The complement
the result of the parity check is loaded into LPERR

of the stop bit is loaded into the LFERR l: tch and
latch. if line parity is not enatied iz, LP
et to "0 after the microprocessor has recd the receiver holding reg

tmes baud rate factor to ellow for maximum isochronous distortion

EN="1", then LPERR is held at ‘0". The LRXRDY flagis

ister (R4). The receiver has a 52
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4 (read R4)

o

S

lac

LRXROY

FF

MBO-1277/9/A

) D

EN
RX HOLDING REGISTER

internal
data bus

-

(R4)

LOAD pr—

a
FRAMING

ERROR
LATCH

CK j#—

start
bit

8 bitdata

SHIFT
START BIT
DETECTOR

AND
SHIFT REGISTER
CONTROL

RX SHIFT REGISTER

stop bit

RESET

INPUT

DETECTOR

LRAXEN
RXDATA
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