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MICROCOMPUTER/MICIROPROCESSOR PERIPHERAL

IC FOR VIEWDATA (LUCY) - y

The SAAS0G70 is a2 complex microcomputer/microprocessor peripheral integrated circuit in N-channel
MOS technology intended for use in wired data communication systems, notably viewdata.

features
.& Microcomputer/microprocessor interface. @ tiodem — both 1200/75 and 1200/120C daud.
e Line “UART" and tape recorder “UART", both with sofiware parity control {or 8-bit without parit

®

Tape recorder modem (modified ‘Kansas City’ standard 1300 baud).
- Autodialler for British Post Office and Continental requirements.
.- 1BUS receivers and transmitters. @ Timer circuits (G0 s and 1.5 s time-outs).

» (ieneral input/output ports.
© Provision for connection of any external modem through V24 interface.

\

QUICK REFERENCE DAT

_ Supply voltage " Vpp nom,. 5 Vv
© Supplycurrent 2 y lpp typ. 75 mA
m Operating arnbient temperature range Tamb -20 to +70 oC
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' Fig.1a Simplified block diagram

PACKAGE QUTLINE
40 lead DIL; plastic (SOT—129).
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Microcomputer/imicroprocatsior periphersl 1C for viowedatn
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DESCRIPTION

The SAA5070 is a 40 pin integrated circuit in N-channel MOS with 2 1 MHz clock supplying ali t

*=puiting output to
79 imp
dislling re.2y
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operating frequencies. Tt performs most of the hardware functions of a viewdata terminal incivd
2utodia 5/12

g circuit, a 1200 baud demodulator and asynchronous receiver, and a 75/ 200 baud m
2nd asynchronous transmitter. .

The device also includes a tape interface circuit suitabie for the recording of character codes of ¢
text on a standard audio cassctte recorder, and an 1BUS receiver and receiver/transmitter on seca
ports enabling the software recoding of IBUS transmissions. The 75 baud modulator and asynch
transmitter can be switched to operate at 1200 baud for private telecommunications systems.
Therz are also two gerieral purpose input/output ports. Port A could, for example, be used as an
10 a non volatile RAM which can store telephone numbers for autodialling and user passwords an
could be used for display control, -

The SAA5070 has been partitioned for flexibility of use, e.q. an external modem can be used, if r
a conjunction with the internal asynchronous receiver and transmitter, or the internal modem ca
independently of the internal receiver and transmitter. Also the tape interface can work indepenc
and simultaneously with, the line receiver.

HANDLING

Inputs and outputs are protected against electrosiatic charge in normal rm:a::m. However, to be
safe, it is desirable to take normal precautions apgropriate to handling MOS devices. (See ‘HAND
MOS DEVICES'). ,

RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134).
: typ.

max.

7.5

Voltages (with respect to pin 1) min.
Supply voltage {pin 20)

Input voltage: 3

PORT A'lpifs 15 16:1g1:and PBO pin 24)2
Input voltage (all other pins)

Temperatures .
Storage temperature range ._.us —20to +125
Operating ambient temperature range Tamb —20 to +70
CHARACTERISTICS

Supply voltage (pir 20} Voo 4.5 - 5.5

The following characteristics apply at Tamp = 25 OC and Vpp =5V unless otherwise usnma”

Supply current oD - 75 150

Inputs

All inputs (except F1 clock) .

Input voltage; LOW . ViL -C.3 - 0.8

Input voltage; HIGH .. ViH 2.0 - 5.5

Input leakage current (V| =0to 5.5V) - IR - - 10

Input capacitance Cy - - 7
June 1981
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Microcomputer/microprocessor peripharal IC for viewdata
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» Dtz somem e eraan nprats
- min, typ max. i
E1 03 Azl Sreeye | [ ‘ - .
' Sk m /S
: Input voitags: LOW “. .
o <o. ag=; LO <.. ViL -0.3 - 06 Vv TALEM
Input voitags: HIGH Vin 2.2 - 55 Vv = =
Imout leakags curren: (Y, = Cto 5.5V} : Y/
S } :I - - 10 BA RD ler C5) }
capacizance o - - 7 pF " |
Mzrk/sozze retig imeasured at 1.5 ievef) 40:60 - 60:40 e |lh6n
DATA A, DLIM A/31EN 2, {IBUS A} = I.._
° ,v..m. .x." i i u : s sg%§ I, T Y
. - -
Data hold time i :
D { Fig14 DH 3 = - oms e
LiMclock; HIGH | tcH 4 - e
! - - s
OL!Mciock; LW i L 4 - 62 Mn
Time between commands igc 140 - o us .
DLIM frequency f e i o
T DLIM 16 - 160  kHz
ALE (Address Lazwch Enable} (Figs. 3 and 4) :
Puise width (HIGH) tALEH 400 ns w :
. . -— — B
Mm%lca. : TALE - 2500 - ng : ‘ {
AD,WRandCS  (Figs. 3 and 4) | | b
Control pulse width -
rol pulse ,.:.&S twi - 700 - ps : SALEN
Address hold time tLA 80 . e
. . - - ns
Address set-up time tAL 120 - - ns m el \
Read cycle timings {~ig.3) T B — "
ALE to read pulse delay time tALR 80 - ns ﬁu oy b
Read pulse (falling ecoe) | -
o data bus deiay sime
; RO, i W A ey
Deta hold time Rt 77 Vi it o . Z
DR 0 = 200 ns .
Write cycie timings {Fig.4)
ALE to write pulse deiay time tALwW 80 - - ns —
Adcress set-up time 10 WR taw 230 i
o - - ns
Data set up time before R tow 500 - - ns ..“
Datz hold time after WR twp 120 = - ns m fi
. » ‘
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Inputs/Outputs (continued) - min. typ.  max.
v PBO (PORT B) (open drain output) as PORT A except
ghil typ.  max. H Output voltage; LOW (Ig = 1.6 mA) VoL = = 0.4 V
4 03 ) 08 v [~ Output voltage; HIGH VOH - — 132 V
Input voltage: KIGK Vi 2.0 o m.. ' Load capacitance CL - - 100 pF
‘novtizanace curren: /1=0 to5.5V) . UV P81 to PB3 (PORT B8)
{3state dutfers oif) ’ . i 81 to PB B
N | Fig14 IR = - 10 pA Input voltage; LOW ViL -0.3 - 08 V
veedviidint o
N T e s he! - - 7 Input voltage; HIGH \Y 2.0 - 5E5F -V
Of;\(-(.(:mmm.. LOYY VoL = 1.6 mA], /MU, _ Uﬂ p Q IH
Cutsut woltaze: HIGH /i < - 04 v Input capacitance C - - 7 poF
o Hu ©. NIGH (~igy a0 =A) M .”..“,OI 2.4 - = v Load capacitance 0_1 - ey 100 oF
‘eut rise and fall times (C_ = 300 pF}) : [ o : ¢ 4
r ~ i utput voltage; LOW (ig = 1.6 mA) VoL - - 0. \%
T _ - Tops L Off state leakage current {V; = 01t0 5.5 V) IoR - - 10 pA
other timings 23 1BUS A DO to D7 (8-bit Data bus)
Input voltage; LOW “ViL -0.3 - 08 Vv
DOCD! topen drain output) Input voltage; HIGH Vix 20 - 55 V
Irput voltage; LOW/ Vi i Output voltage; LOW (Igy = 1.6 mA) VoL - - 04 vV
Input voltage; HIGH N 20 - 55 v Output voltage; HIGH (~Igy = 200 A} VoH 24 - -V
_aw..: feakage curren:; {V; = 0 10 5.5 ) ’ i Input leakage current (V= 0 t05.5 V) A
Oulput transistor otf) 5 - - 1
e : : i = 0.4 10 uA - : (3-state a.czma off) , “u_m : w r”
: (o} = 7 nput capacitance | = - p
. . - U“ b/ 3 .
Output voltage: LOW 20.r = 1.5 mA) <O~c 3 04 _ . .. - Output rise and fall times ﬁﬂ_l =150 pF) t v _ = 150 ns
TXDATA . ) g ¢
Internal resisti I ) ! Outputs
ernal resistive pull-up, nitti i B f 5 . .
pull-cp, permitting wired - AND connection) These are protected against connection to Vgg or Vpp.
Input voi : i c
_Juc voitage; LOW viL -03 = 08 Vv FSKOUT and TFSKOUT
: put voitage; HIGH : Vin 2.0 i 55 v Output voltage; LOW (g = 1.6 mA) VoL - - 04 V
Input current: LOW MV =0.4vV) - b - 500 pA Output voltage; HIGH AI_O: =200 pA) VoH 24 - s v
Incut capszitance . . s
" .:n. S ikance ) o) L m 7 oF Rise and fall times (Cy_= 100 pF) t, _ s i 500 ns
Outouz voitage; LOW gL = 1.6 mA} VoL _ Ay . t J
Output voltage:; IwchManmo:E Vou Y ¥ DON &nd IMP :
Lo2d cacacitance cr I 7 = M v Output voltage; LOW (o = 50pA) VoL - - (002 2 V]
Output rise time (Cy_ » 40 pF) . - a siapE Output current; HIGH (Voy = 0.8 V clamped)® IoH 200 - 2000 QA
‘ _ T Output voltage; HIGH (—Igy = 200 uA) VOH 2l S
23 taPaA2 ipART R { .
PA o PAS {PORT A} fooen drain outpit) | Autodialling timings are given in Fig.6 :
fnput voitage; LOW - ViL -0.3 - 08 v M “These outputs are normally intended to drive the base-emitter junction of a bipolar transistor and so
Input voitzge; HIGH Vin 20 = 132 v i in normal use the Vo may beclamped to Vi, .
imput cxpacitznca ¢ Sainn f RESET FUNCTION - .

Ty PR T = o P “ . . : ) .
Outoutvoltage; rD.«.« floL = 1.€ mA) Vo - . 04 v w Itis possible to reset the SAASQ70 to its nominal state either automatically on power-on by mezns of
Off stat2 l2akage curren: (Vi=0t013.27) ] _ ) _n an internal power-on reset circuit, or by setting D5 in command register (R3) to 1’, which returns to
Lozd cazacitance ) OR N 16 pA ; ‘0" on completion of the reset sequence. The device resets to viewdata mode, i.e. 75 baud transmit rate,
Eall ¢ ) CL = - 40 pF even parity, etc, as shown by the ail zero's state in registers RO to R3, RS, R7 and RS excent for

v t = — 1 us LTXRDY, IBTXRDY, and TTXRDY (in the status registers RO and R1) which will ¢ome up as 1" after

the transmitters have teen reset, showing that they are ready to accept rew data.

»MH\ m:mu m“»m‘ﬂ w June 1851
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sh s2ction of the SAAS i
2 SAAX3070 may be accessed by the microprocessor via a register{ofup-to-Bbits)

Microcomputer/microprocessor paripheral 1C for viewdata . SO
p

Dperation
The autodial section includes a clock divider, a digit impulse counter, a sequence controlier an=

impulse generator (see block diagram Fig.5]. A sequence to generate the impulses for one di
m g

is
o7

conmaciod

eSO TNeT21 g3tz bus, Thers are 15 reg
.

: isters on chip ace '
ik LR isters P accessed by 11 addresses. Some of

-3

ae . for \ H

e e el _ re ﬁa.:m,m. red by two successive read {(or write)
T ST Emoiess. asoseme read only registers have the same address as a write only

L gonendix b the re-ist nei
epnendix lists the registers, their ccntents, and their use

! z2ch s2ction inc) i i i
-7 32clion Inciudes a2ssociated registers, flags, and pins, as well as the method of

—  gbit input/output port

input  address laich enabie from microprocessor
VR input write pulse from microprocessor

RD input read pulse from microprocessor

cS input  ehip selec:

Operaticn

The control microprocassor communicates with the SAA5G70 via an 8-bit data 1/0 port DO to D7,

St i . .
An internal read or write pulse is produced by gating FD and WR with CS. Assingle register is enabled
1

o7to the internal bus by s3tin he read or write lines with he address decode| Th
223d quwu .E,v. ..p sy s3ting ther rwrite i ith t T ecoder outputs e register
7ess s taken from the 4 least significant data bits lat n ing edge o : ee -3 ng
oS R ast sig ched on the falling ed f ALE. (See timi
diazrams Figs. 3, 4). The addr m ignifi e n n o o o n. _
- $5- 3. 41, Ine address (D3 most significant, DO | ast signifi i )
i ) | & e ignificant) relates Q.wmn:,\» h
1sier numbers shown in the register ma tailed in th endix, an i h :
reg il t giste p, detailed in the m«.uut._ fix, and referred to in other section

“ . P : .
our rezisters net specifizally related 1o an'y one section are included. These are the status registers

RO and A1 ¢t gt ] i
and A1, the mode r2zster R2, and the command register R3. These registers are used to determine

H rr . 2 Sovy 1 ¥
“,nmnc:ma nﬁ& of the gevice, 10 dictate the mode of operation or to initiate a specific operation
1he san qise i) i .
93” - Js registers are read only, the mode and command registers are read/write. When writing to
et n..“.“.“mma. ! is 1 uMMamuoma that z._m.... nailocated bits are set to ‘0", On reading the registers the
e “euraliocated tils should be assumed to be rang i t )
: e o T em. The exact functions of the f|
: . : t 3
contained in these regisiers are amun:vma in the section description to which they reiate &

Asmociated Register: — R8 - D010 D3 write only
D4 "o D7 read/write

Associsted pine: DOYN output ~

it - aaiG to d-ive dialling relays

>wing biock Ciagrams external pins are shown boxed and internal flags are shown

initiated by setting D5 (DIAL GO) to '3’ D3 to DO to the binary code of the required digit, and
fo the required mode. This initiates the sequence controlier which toads the binary code intg the

gdigit impuise counter. The counter then generates the correct number of impuises at the rate of 10
per second, together with a DON pulse which overlans the impulses by about 7 ms at the start and end
wmaw Figs.6, 7); the interdigit pause period is also added by the sequence cortroller. D5-is resss w0 ‘0
2t the end ot a dialling sequence and may be read by the microprocessor to determine when tha dial

circuit is free to accept the next digit.

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

.UK=20ffto1on b bothione pulse per 100 ms

{EJR=150ffto Ton |
i

w_,sm_‘m 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 periad. in
wuan::o: the 60 second timer can be reset by writing a ‘0’ to D6. The 60 second timer may be used
Itypically by the microprocessor to release the telephone line if connection has not been made within
,*mo seconds. The DON puise resets the counter so that the time out is taken from the end of the iast
iidigit dialled. 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.

5
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Microcomputer/microprocassor perigheral IC for viewdata p ﬁ S 5070 ;
4 : b
“iee Fig.8)

Aasccizieg Fegister:— None

Associated flags in gther reqisters:

LIDCD - D2 - RO (Stz-us) - instame

SIERtaneous carrier detect flag

LDCO =1. 0I5 — RO (Stzus) -

c2rrivr detect flag

L0CO

7573200 0 ZTen - R2(Mpigfeec -

DEMOO OUT/
EXTDCOIN
00oCD!

-

(Not
bufler output may

Q

frequency baut et {used in
Germexduiztor carrier detect circuit)

ME0-1777/8 A

- R3 (Command) -

elll

be pulled LOW externally

without damaqe.

e dermaduiator output buffer and carrier
Getery smabie
DIALGO - D3 —  R8 (Diz! control)

all maemonics underlined
indicate 23s0ciated flags

in other requsters.

ICqunc&umEm&imﬂamSn” n:nc:aclzn
Cialiing sequence

>

SELECT

75

75/1200
1200

- Associated pins: FSKIN - Fleered. squared F .S K signal S
n.ub.mo.mﬂ unfiltersd faquared) F.S. K. signal.
Loco! - demaduiator output, external LDCD in

Note 1
Note 2.

i

Operztion

ﬁ;m input o the demodulator is the previously filtered and squared up F.S.K. signal from the telephone
line. 1ts output is a ps=udo analogue sinal which must be externally filtered and squared to produce
the demoduiztzad data. The carrier detect cireuit functions in the following modes:

SELECT
1200 75

‘earnier

detecred

Q

FF
R

2}

<._.¢>.um.,u mede (1200 baud receive, 75 baug transmit). Initially, a narrow frequency band
windew’ zround 1330 Hz is accer ted as carrier, this must be applied to the CARDET input, Ifa

:...._Q.Lunn< in .,._r_mn range is present, the ‘instantaneous carrier detected’ flag wiil be HIGH (LIDCD), - :
aiter about 2 seconds tha ‘line carrier detected' flag will be set HIGH (LDCD). When this cccurs, , : .. .

the frequency vindow is widensc to include 2100 Hz and the circuit no longer takes its input from
the CARDET pin, but from the F3KIN om:.

i
H cartier is then removed LIDCD immediately goes LOW, znd after 2bout 1 second LDCD is reset,

the frequency window 2gain becomszs narrow and around 1300 Hz and the CARDET input again
becomes sctive. Reappearance of carrier in the 1300 Hz range will cause a repeat of the above,

bl 1200 bsud ecch way mode
Cnly the instsatansous carrier detact is active in this mode.
input inhibited {only FSKIN shou:d be used in this mode).

8
)

FF
R

TEAMINAL
COUNT uP

CARDET

WINDOW
WIDE/

NARROW

e Ty v

COUNTS
TERMINAL COUNT DOWN

DEMOD QU TPUT
23 UP, 13 DOWN

STOPS AT TERMINAL

(TERMINAL COUNT UP -1}
UP/DOWN COUNTER

INSTANTANEOUS
CARRIER DETECT

$———= LIOCD

L3CD is forced LOW and the CARDET

DEMODULATE AND

UP/DOWN

OUTPUT
. Fig.8 Line demodulator and carrier detect block diagram

INST. CARDET

e} External carrler detect input
If an external rrodem is used its |
Providsd that the demod
ifitis HIGH.

CLEAR

2ctive LOW) zarrier amn.qoﬁ output is connected to DOCDI.
ulator is not enabled, LOCD will be szt if DOCD! is LOW and reset

CLOCK

oOwN
CLOCK
ueP

—

Demodulatar enable
Cualior ena

SELECT
2

LDCD is produced by the carrier detec: circuit, which is enabled by LDBEN and disabled by DIAL GO, x
in the viewcata mode the demodulator is engbied’by LDCD.
1

a
in the 1200 baud ea2ch va3y mode the rn

X=0

modulator is enabled directly by LDBEN.

LOBEN

CARDET
DIAL GO

SYSTEM|.
CLOCK

v Mollard J Dnimﬁ 1
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AOSTEETC PEgaier: — Rérezdonly

3
Aszomizead flaz in other redizte

1

v

LRXRTY -~ D6 — RO (status) -
o4

valid data avzilable in receive holding register
— RO (status} -

line framing error {derived from STOP bit of
message),

|
Q
b}

L - B0 (ststus) —  line parity error.
LPQZE - D7 -~ R2(mode)
JLPEN  —~ D6 - R2(mode) -

odd or sven parity detection mode select

8 bit data or 7 bit plus parity mode select

R3 {commznd)—  line receiver enable,

. Assmoimtad pins: RXDATA —input -  received data input

Cperztion o

The rocetver may be configured to work with either 7 data bits and 1 parity, or with 8 data bits and no
parity. O¢d or even pa-ity c2n be detected! on chip, the LPERR flag being set when an error is detected,
The reqired mode of operation shou'd be selected by setting LPEN and LPO/E to the required states

by writing to mode register (R2} before erabling the receiver by setting LRXEN to '1’ in command
register {R3]. The datz formatis 10 bits per data word. The data word is made up of a start bit (LOW),
8 da bits, the 8th beirg 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
Tznsition is looked for on the RXDATA irput indicating 5 possible start bit. After half a bit rate period
the cazs 7 samoted zonin and i it is still LOW it is interpreted as a start bit, initiating a sequence which -
clocks the dats into a shift register. When he fuil ten bit message has been received, the 8 data bits are

pallel icaded into the receiver holding retister (R4}, the LRXRDY flag is set to *1°. The complement
of the stap bit is tozded into the LFERR l: ich and- the result of the parity check is loaded into LPERR
latch. i Gine parity i not enatiad iie. LPEN = *1°, then LPERR is held at 0", The LRXRDY flag is

et 1o T slter the microprocesser has rezd the receiver holding register (R4). The receiver has a 52

Emes Laud rate factor to aliow for maximum isochronous distortion.

5,

4 (read R4)

o

S

FF

e

MEO-1277/9/A

EN

RX HOLDING REGISTER

internal
data bus

(R4)

LOAD [+

8 bitdats

FRAMING
ERROR
LATCH

CK -

start
bit

AND
SHIFT REGISTER
CONTROL

SHIFT
START BIT
DETECTOR

AX SHIFT REGISTER

stop bit

Fig.9 Linae receiver block diagram
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Lin% Transmitter (see Fig.10)

Associated Register:  —  Rd write only

Associated flags in other registers:

LTXRDY - D7 — RO (status) —  transmit holding register ready to accept new
data

LPO/E - 7 — R2({mode) — odd or even parity mode select

LPEN | - D€ — R2(mode) — 8 bitdata or 7 Lit data with parity mode
seiect

7571200 - D5 -  R2{mode) —  select transmit baud rate

LTXEN - DB - PR3({commangd -

line transmitter/modulator output enable

K

Associated pins: TXDATA - /O

Operation

The data format of the transmitter is the same as that of the line rec
foifowed by B-data bits, the Bth bit being 2n optional parity (selecte
being selectable (by LPC/E) ending w
data word is written, |

civer i.e. 10-bits, a start bit (LOW)
d by LPEN), odd or even parity
ith a STOP bit (HIGH) the output remaining HIGH until the next

The transmitter and modulator may be used together or separate!
to the TXDATA pin {if LTXEN = 1) which is connected internally to the moduiator input. The TXDATA
pin has an internal resistive pull up permitting wire - AND connection. If the modulator is used with an
off chip data source {e.g. UART) then cata should not be written to the internal transmit holding register
(R4). The STOP bit (HIGH) will then be continuously output when LTXEN = 1 {required to enable
mocuiator outout) allowing the external UART 1o control the TXDATA (pin 6).

To operate the transmitter the required mede should be set-u
{R2) the required states of 75/1200, LPEN, LPO/E. The transmitter can then be enabled by setting
LTXEN to "1" in the command register (R3). The 8-bit data word can then be written to the transmit
holdirg register {R4). If parity is enabled than th~ 8th bit is ignored and the value of the parity bit
cslculated from the first 7-data bits and LPO/E. The LTXRDY flag is set to zero when the holding
register is written into. If the transmit output shift register is not currently in use the contents of the
holding register are transferred to the outpi:t shift register and LTXRDY returns to ‘1°. This means
that rew data may now be written to the hotding register but will not be transferred to the output shift
register until the 10-bits of the current message have been clocked out. The start, stop, and parity bit
{if selected) zre written into the output shi‘t register with the data word automatically.

Two transmit baud rates are selectable, 75 baud for viewdata transmissions or 1200 baud for private
data communication systems.

y. The transmitter output is m_,ocm3

p initially by writing to the mode register

= transmitter output (and also modulator input) e
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Fig.10 Line transmitter block diagram .
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