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Modulator {see Fin. 11)

Assxciated Register:  —  None

Tape section (see Fig.12)

Associated registers:

Consists of two registers with the same address-

RS —

#3zociated flzgs in other registers:

transmit holding register write only
receive holding register read only

751200 - D5 -

R2 {mode) —  transmit baud rate select, Associated fiags in other registers:
LTXEN - D6 -~ R3{commznd) — line transmitter/modulator output enable. TTXRDY - D7 — R1 (status)
Associated Pins: TXDATA -  1/O —  modulator input (also (on chip) transmitter output). TERRE ES e et
b FSKOUT - output - line modulator output HRED T )
TFERR - D4 — R1 (status)
Cperation

TPERR - D3 - R1 (status)

Tre modulater generates 2 pseudo analogue signal from a serial shift register which is parallel loaded e “PO/E - D3 - R2(mode)
with patterns from 2n internal ROM. The frequency of the sine wave is determined by the selected baud PEN
rate 75/1200, 2nd the value of the data on TXDATA (pin 6). TREN = D2 - .R2(mode)
TRXEN - D3 - R3({command)
TTXEN - D2 -~ R3{command)’
can ! 0 Associated pins: TFSKIN —  input
1200 baud 1300 Hz 2100 Hz : . TFSKOUT - output
75 baud 390 Hz 450 Hz
One sine wave cycle is comprised of a 82-bit pattern which after minimal external fow pass filtering
orovides a suitable F.S.K. signal out {see Fig.11)
TX DATA
et fom
Ene varwmit
't regerter
{wmred AND
conection! POM CONTAINING
81200 SINE WAVE PATTERN 5
92
fyrree SHIFT =
elsck REGISTER o.,.MMM_ LTXEN
+92 .
L2l BB AL IT] . . E

Fig.11 Lin:modulator block cizgram

transmit holding register ready to 2==pt new data
valid data available in receive holding register

tape data carrier detect flag

tape framing error (derived from STC? bit of message)

tape parity error

odd or even parity mode seiect.

8-bit data or 7-bit plus parity mods s=lect
tape receiver enabie

tape transmitter enabie

F.5.K. input to tape sections
F.S.K. modulated data out
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Operation of tape section (see Fi3.12)

e c2ta modulation svstem 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
1320 haud Tha dargt

S
Tretar

R

0

-termetrsthesame as tiat for viewdata, e, T0bit words consistingofa START
DIt (LOW], foliowed bv 8 date bits, the 8th being an optional parity bit, ending with a STOP bit (HIGH)
which is con until the next data word.

ecticn the required patity mode should first be set up by writing the required

POVE to the mode reg ster {R2}. The TTXEN command enables the output of

t ist2r into the modulater, and should be set before data is written to the transmit

heiding register. (With TTXEN = ‘0’ the modulator outputs a continuous 1300 Hz signal *{’). When a

€212 word is written to the transmit holding register the TTXRDY flag is reset to '0". If the transmit
Iy active the contznts of the holding register, along with valid parity bit

1w

.

shitt register is not current
{if enzbled) 2nd the START and STOP bits are transferred to the transmit shift register, at the same
- The holding register is then free to accept new data but this will not be

tme TTXRDYissetto ‘1’
transferred to the shift register until the current data has been clocked out. Data should be written to
L TRt

e tepe transmit holding register, therefore, only when TTXRDY = *1°.
Tre modulator produces | 300 Hz and 2600 H2 signals which occur synchronousiy with the data from
The ransmitter. Hence 8 ‘1’ is one complete 1200 Hz cycle, and a ‘0’ two complete 2600 Hz cycles.
The modulator output, TFSKOUT, requires minimal external low pass filtering to produce data
suitable {or audio cassetie tape recorders.

‘o overcome the tendency of cassette recorders to attenuate high frequencies, the 1300 Hz signal
rnu:ﬁ.".d 2 ps wide atterusting pulses every 12 ps. This reduces the 1300 Hz signal by approximately

after external filtering.

" 73dB reiative to the 2600 Hz signa!
=The dzta r=te of 1300 baud is slightly faster than the 1200 baud line receive rate, allowing incoming

cats from the line to be transferred simultaneously {via the microprocessor) to tape.
previoutly filtered and squared data from the tape recorder. The

The TFSKIN input accepts 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 replay speeds. A carrier detect circuit is included

which s2w3 the TOCO flag 0 '1" if carrier (1230 Hz or 2600 Hz) is valid for 100 ms. If carrier is
tost for 120 ms the TDCD flag is reset to '0°. This flag may be read by th
when to enable the t=pe receiver by satting TRXEN to *1°.

I TRXEN is set, then on detection of a start bit (LOW) data is shifted into the ta
by the clock which has been extrscted from ¢

&e ransferred to the receive holding register. At the same time the complement of the STOP bit is
loaded into the TFERR Istch, the results of ~he psrity calculation loaded into the TPERR latch, and
TRXRADY iszetto *1°. Ths
in the holding register and is reset to ‘0’ whe

et

ail

- the holding register (R5) is read.

[
N

he microprocessor to determine

pe receive shift register
he data. After ten clocks, the contents of the shift register

TRXRDY flag is read by the inicroprocessor to identity when valid data is
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ISUS A receiver and [BUS B receiver/.ransmitter (see Fig.13)

Associated registers:

ASENCHAGNOUS R AT | SATa el |
Receiver A (2 bytes] - RT0 — read only ] i Mru _.mum:::. L |ARXRDY ol _mrnzr:“z.m‘ bt _ > | ]
Receiver B (2 bytes) - Ril — readonly DATAA | O—H | 3US | BUS i |
. . RECEIVER IBRXRDY +—] RECEIVER [ | i
Transmitter B (2 bytest -  R11 — writeonly A 5 - i
i i ' i foum ; - ,
Associzted flags in other registers: * ine busy i |
IBAXARDY - D1 - R {status) — velid data available in receiver B holding register _ ol ] w _
. . . MUX DLENA/DLIMA H i
IBTXRAOY — DO - RO (status) — transmitter B holding register ready to accept m
new data MA/DLEN A inhibit i
. ) . E . X - transmission t
IARXRDY - D1 - R1 (status) — valid data available in receiver A holding rer” “~r . IL
. : 3~ LINE
CLCX IN/OUT — D1 — R3(command) — input/outputcontrol for §2.5 kHz pin DATA, DLIM, DLEN
DLENA/DUMA - DO - R3{command) — 3-line/Zine control for IBUS A receiver. 62.5kHz S»bmuwimx o | 5rERs
T ] clock 8 —= 1BTXRDY
Associzted pins: SR M
CATAA - input - 38.22. A data input — 23..”:015 )
DUIMA/DLEN A — input — receiver A data clock or bus enable signal BUFFER cLek INGgTT | 2
CATAB - /O - receiver B data input/transmitter B data output - 8 M
DLIM B — /O = receiver B data clock input/transmitter B data clock output w
CLENB — 1/O = receiver B bus enable input/transmitter B bus enable output B Hremmna
IBCLCK Y 1/0 = 6%Z.5 kHz clock input/output E
Operstion : ) Fig.13 IBUS block diagram
All three 1BUS circuits {receiver A, re:eiver 8, and transmitter B) are capatle of handling variable length ;
codes from 1 to 12 bits. (in ?Q 15 tits can be transmitted 12 being data the rest being trailing zero's, ant ’
15 bits may be received but only. the ast 12 being retained). Each of the three circuits have two 8-bit  Or the transmitter the register pair is organised as:
registers which are sccessed by two st >cessive read or write operations to the same address. Thereisa .
pointer for each pair of registers whic selects the first or second byte. The pointers act in a bistable stbyte o7 D6 DS s b3 D2 o1 b0
fashion with each access and are reset to point to the first byte with power on, D5 set in R3, or by : i
N . Pt et e S . XB 7 8 5 4 |
reading either of the status registers RO and R1. The two bytes of data in each holding register contain 2 atle £ — W _ F ~ & L 4 ~ :
12 bits of message, and 4-bits which specify the word length of message. For the transmitter the word
length is used to generate the correct number of data clocks, for the receivers it may be used to identify nd byte . D7 . D6 D5 D4 D3 D2 D1 DO
the source of the message, or to estab.ish that the message was a valid length, (BRI d.m Eoﬂag_mmmoex Word length | Word length Eoﬁmmmamg 120 11 lio ! o
The contents of each receiver register pair is organised as: il o

15t byte D7 os / D5 D4 03 D2 D1 D0
RXA - R10A " — T~ . ;

- - i - - - - - -
B L L-8 | L=9 | L=10] L=11
2nd byte o7 D6 D5 D4 D3 D2 DI DO
‘RXA - R108 . Viord length|,,, .| Word length
R¥XE — R11B A:SA Word length | Word length LSB Llt—=1fL-2{L-3

Where L, L — 1 etc. means last Sata bit received, les* minus one etc.

‘here 1, 2, etc. means first data bit transmitted, second data bit transmitted, etc.

ARXRDY or IBRXRDY (D1 in status registers R1 and RO) are set when a message has oeen receivad

iy RXA or RXB respectively. These flags also inhibit the receive holding registers from being averwritten
1y subsequent messages until the holding registers have been read. Reading 8 holding register pair wiil
eset the relevant |ARXRDY or IBRXRDY flags. '
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?.:n.CnQBchl3.Qov.§ Poripheral (€ (o, viowdata mbr) WONO

it holding reci is sets IBTXRDY !
¢ iting two bytes to the transmit holding register ﬁm.ﬂ 1. .Z:M et 155 d A
u i it Al S ,I. line busy state, and when the line is free a time out s ' .
s 22moled to detxct the line busy state, . ] :
e it nd of the time out period the time out is reset and SM mvwﬂw_‘“anmq
: _ - i i ran
ety hasbeen completed the contents of the roE_:mMMmEm“ mamM Tons e
Yrhemthe—trme out e e beraBaatilin
N r. The data and correct numbe ;

i ister rd tength counter. T cor A e e nen
il ﬁmm.m.w. maa Jo ich u_w._..xmo,.\ isreturned to a '1". New data should oot i
e AL AL ="0" if the line is busy when a transmission is
y . s free (last DLIM).

i st2r (R11) whiie ISTXRDY :
A“: notstars until 300 — 330 us after the line become

755ociated regizrae: . R6 — i Otog _ read/write
Associated pins: PAD to PA4 :

LIMiine ! :
W's ere detected before the e

Operation

This is @ S his S=eral purpose input/outpyt port. The cutputs arg latched ang e open drain up ta
nominal 12 .

holding regis

ot a\ the transmission w oot i . — he latches may i i
?iﬂ..cm ; ..,,{u,.o\.. fram receiving di ta ,.aaa:.&.w< qm._aﬂw.,.mﬂ B IM, or s a three line DATA, The J,‘J.wu ..auwnw.m accessed by the Eaauﬁoonnna via BUS Do 10 D? by aread or Write sequence .
2 eiver 3 is inhit M‘E.& =her 273 two TRE Tcewer Vit DATA mud,d._.. ) hichisseleetale, o to nnm_ﬂwu A8 1f 2y pin of nrm.uo.‘.ﬂ 1S used as apy input then jts Cuiput latch myse first be written with
Cioen may ooeraie ‘n.u.,. ,_.<_ A/DLET A use the same pin, the function of whic a1’ This alows the externa) CIrcuit to control the Pin. The state of the pins may pe fead by the
CLENand CLK recewver. OL egister R3 (command), mICroprocessor by reading RG, |f the supply 1o the open drain OUtpULs is turned on before the Vbp

CLEN A/OLIM A command DO, 1

i i ibed above), ; : A i oun
S A L ikl ) o = supply to the IC, tren the PORT must first be cleareq by writing 1°s 10 the output lagch before

A N q 3 : e m.O—- A
The 82.5 kiHz mbn_w An_w., tter B outputs, or as zn output synchronous with transmitter B. The functi Operation, : ;
& oy e Srice trarse 4 33a3u.o.~ e g ~= PORTA mighe typically be ysug N viewdata moge as an interface 1o a non-volatile memory in which
is selected by CLCK IN/OUT co ) . _telephone 3ng Fasseord numbers may be storeq,
M PORT B
i drtamey g - Associated regisger- R7 — bitsop 3~ read/write
.ﬂl .\\9.3. l.\\\ al\\\\ = ﬁ\\k . M Associated pins: P8O to Pg3
4 - P 4 L
DATA \L\l\\\\ u_& 2 \XJ / 4 - w Operation
) .
~ Tl_ox ) L _nl.nz lo_.n s Thisisag w: general purpose "put/output pory It behaves in exactly the same Way as PORT A except
Rlu rl .m that access is by m&&gsa R7, and that Outputs PB1 19 PB3 are Open drain to nominal § v FBOis
. _ S opendrain :w nominal 12 v, ang might typically be yseq in combined iﬁmxef.?\&z 2pplications 1o
. ) m_ control the Pictyre On function,
1 r - v '
L B " RECEIVER WAVEFORMS ¥
ov {5 81T COMMAND) @
. Q

DATA by _ll ~ ||*
~— U UL

I':llnnt. L 180 nrcln

o lg!
TRANSMITTER WAVEEORMS

5 81T COMMAND)

|s\mpedsnce

ssihnnhhhhini

gl
Kl

. Fig. 14 18US wavsforms o
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APPENDIX { i
Hogieter map
o7 D8 D5 D4 D3 02 01 00- )
[ 1o LTAA0Y LAXROY Loco . LFERR LPERR LIOCD IBAXADY . IBTXN0OY STATUS
5 R A H A R R n n REGISTER O
W PRSP S—. e NGNS NSR——
“5 ni TTXNOY THXARDY TOCO TFERR TPERR VARXIHOY STATUS
® A i s A A A A | meaistep \
. J/ n? Lea/e LPEN 76/1200 TPO/E TPEN ; MCOE oo
n/w R/w R/W AW R/W L BEGISIER ratii
R3 LAXEN LTXEN RESCT LOBEN TRXEN TTXEN CLCX IN/OUT | DUEN AGUIMA | COMMAND f
RV AW Am RW R/W R AW R/ REGISTER
R4 PARITY 87 Bé B5 84 83 82 81 LINE REQEIVE
TRy . [o]:] HOLDING
w7 R 88 (RA) R R R A R A f REGISTER
fa e | | pamiTY 87 80 86 B4 83 82 B LINE TRANSAI T
.“vl:_': » OR HOL 3N
;,’:-;‘ Yl By (W) W w W w w W w REGISTE M
£33 s PARITY 87 L] 86 84 83 82 e TAPE RECEIVE
(a-é on HOLDING
[ R B8 (R) R A A A A R R AEGISTER
RS PARITY 87 B8 86 84 83 82 81 TAPE TRANSMIT
OR i HOLDING|
W 83 (W) \{ w w w w w w REGISTER
R3 ‘ PA4 PA3 PA2 PA1 PAQ POAT A
R/W R/W AW AW R/W
& PB3 PB2 PB1 P8O PORT B
A/W RW R/W AW
R8 UK/EUR 801 TIMER DIAL GO 1.6s TIMER D13 D12 DI 010 DIAL CONTROL
: AND TIMING
AW RW R/W "RMW w W W w REGISTES
R10A B3 87 88 BS B4 a3’ 82 s Bl
R R R R R R R R 18US A
5 - - - - - = - AEGISTERS
. A108 wL3 wL2 wLl wLo - 812 i: ] 810 ' B9
(»‘a R R R R R R R R
L3
“

DEVELOPMENT SAMPLE DATA N S \~\‘

4 APPENDIX
Register map (continued)

D3 02 B

B4 B3 T e
R/W R/wW

- - IBUS B
812 - REGISTERS
R/W R/W

NOTE R is unused.

For details of bit moveme

A ntianOandHHseed' i

. ' . -
e e scussion of |BUS operation, A mnemonic list for use with this register m d F

. ap and Fig.1b
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MNEMONIC LIST P
: : 40-LEAD DUAL | |
~— - — o ~ -
_. N-UNE' PLASTIC (SOT-129) .
. E
e
e = Py
: S m o &
ALE address lasch enable from microprocessor . - ﬂ\m b 5 s mn. a
e a.t w 2 o
CLCKX IN/OUT input/outzut contro! for 62.5 kHz clock pin & - ﬂ_,. 5 W: m
CPNTR pointer sional for two byte registers ww m,. = m nmu, m o
S 2 o ™ (] (%]
DLEN A/DLIM A three line/two line contro! for IBUS A receiver Ma m o <
- Qa u
OON dial off normal relzy control for dialiing i i.: PMI‘ h_ .m,w M
IMP impuising reiay control for dialling T = = m Ao S
- i = . X 3 LRI
'ARXRDY 1BUS A receiver ready — data available e Mmu 3 | - o e = E m
. . ' . [ g | A% = T C.& X3
IBRXRDY {BUS B rezeiver ready — Csta available E b ﬁ _ . 2 L5 = g
e ~S&EE £ 5
IBTXRDY {BUS 8 transmitter ready — previous transmission complete nmn i Hpl
» L) —— -
LDEEN line demoriutator output buffer enable ﬁ. o &)
LtCCD line data carrier detected |V
LFERR line receiver framing error — received stop bit not HIGH ﬁn ' .sz S .d.u
LIDCD line instantaneous data carrier detect . . L Aun .u.v.v .m. m m W. =
LPEN line parity enable command /.m ¢ = g 2 s
. o c =3 > C
LPERR line receiver parity error flag 1 5 ' HHV 6 2 o EE
= 9 30& ¢ 2
LPO/E line parity odd/even command AHu ...Hv 8 2 = m ic w €
5 o
LRXEN line receivar enable n_m.o. m s o~ ..w“ c8
: . N v UHV 8 2 wNgL4 .
LRXRDY lire receiv:r ready — data available = E 85525 m
: = 2 C 5 =S A e S
LTXEN line transryitter and modulator enable N A“ uUu S E dc S m.w Ny
5 . . : i Z X £LEZ v s
2 < — tren: holdin ister empt - 8 ® §=78 !
m_.lxmo< line ﬁ._d:..j tter ready — trensmit ing reg pty m..u. _ mHv . S £ 8% Wm mm
SRn select register 'n’ AH mW @ _
7DCD tape data :arrier detected N -7 $
TFERR tape recei rer framing error — received stop bit not HIGH nmn , ouv s
TPEN tape parity enable command nwl.u m x
—~ . 9
TPERR tape recesiver perity error flag B U.u 3 £
TPOT tape parity odd/even command ﬁu ' suu f =ty |
TEXEN tape receiver enable ’ mﬂ. ’ ‘
TRXARDY tepe receiver ready — data availsble sHv *
TTXEN t8p2 transmitier enzble ﬁn . LU ~
= . M
TTXRDY tepe tran: mitter ready — transmit holding register empty AHn Hv m m M.*V ’ B B =2
UX/EUR impulsing ratio control for UK and European standards | 4. w o vy
7511200 baud rate selection command for line modulator and fine transmit shift nm-. . ' Juu * .
register B __
' , , s . ZApY ~ M.v.m

2uD|d Buijnas
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1. By hand

Apoly the soldering iron below the scating plane (er not mare than 2 mm above it).
If its temperatura 15 below 300 ©C it must not be in contact for more than 10 seconds: if between
300 °C and 400 OC, for not more than 5 seconds.

2. By dip or wava

The maximum permissible temperature of the solder is 260 OC; this temperature must not be in

contact with the joint for-more than 5 seconds. The total contact time of successive solder waves
must not exceed 5 saconds. . ’ ¢ *
The device may be mounted up to the seating plane, but the temperature of the plastic body must 3
not exceed the specificd storage maximum. 11 the printed-circuit board has been pre-heated, forced == ‘
cocling may be necessary immediately after soldering to keep the temperature within the permis- Jl»w(, v

sible limit,

3. Repeiring soldered joints

..—..:.u same precautions and limits apply as in (1) above. - . i y i
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