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SOLDERING . y «,
\ _ IC FOR VIEWDATA (LUCY) . )

The SAASG70 is a complex microcomputer/microprocessor peripheral integrated circuit in N-channel
. MOS technology intended for use in wired data communication systems, notably viewdata.

1. By hand
i Apply the soldering iron below the seating plane (er not more than 2 mm above it).
I{ its temperature is below 300 OC it must not be in contact for more than 10 seconds; if between
300 OC and 400 OC, for not more than 5 seconds.

i e, & : LB Features
; 2. By dip or wava PR ‘® Mizrocomputer/microprocessor interface. © Modem - both 1200/75 and 1200/1200 baud.
} The maximum permissible temperature of the solder is 260 ©C; this temperature must not be in i e Line “UART" and tape recorder “UART", both with sofiware parity control {or 8-bit without parit
“ contact with the joint formore than & seconds. The total contact time of successive solder waves © Tape recorder modem (modified ‘Kansas City’ standard 1300 baud).
; must not exceed 5 seconds. . | & " i . A )
. , . -+ -Autodialler for British Post Office and Continental requirements.
; The device may be mounted up to the seating plarie, but the temperature of the plastic body must & quire ts
{ not exceed the specified storage maximum. !f the printed-circuit board has been pre-heated, forced “.1BUS receivers and transmitters. @ Timer circuits (60 s and 1.5 s time-outs).
i cooling may be necessary immediately after soldering to keep the temperature within the permis- » (eneral input/output ports.
, sible limit. © Provision for connection of any external modem through V24 interface.
3. Repeiring soldered joints QUICK REFERENCE DATA |
) The same precautions and limits apply as in (1) above. Supply voltage Vobp nom. 5 Y
b .
..H © Supplycurrent Ipp typ. 75 mA
e m Operating arnbient temperature range Tamb —20 to +70 oC
&
L
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i Fig.1a Simplified block diagram
: i
&
' g PACKAGE OUTLINE .
: 40-lead DIL; plastic (SOT—129). '
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SAAS070

Microcomputer/microprocessor peripheral IC for viewdats SAAS070
MNEMONIC LIST
.”ﬁ.
Aﬂ1§|ﬂid|.1%
. "0 Py 1 N.:
ALE address latch enable from microprocessor s ; by
CLCK IN/OUT input/outzut control for 62.5 kHz clock pin axADY | N i
CPNTR pointer signal for two byte registers 7 e !__".“mww..; 28 hwm_aw.h. e v
DLEN A/DLIM A three line/two line control for IBUS A receiver 74y r
DON dial off normal reley control for dialling _ ﬁ : Qcx wirh
IMP impuising relay control for dialling T TG O S LT i 1) M vve—rre )
IARXRDY 18US A receiver ready — data available o /¥, ....m”._w_.ﬁ — % - .,M.%u %ﬁ“ L
IBRXRDY IBUS B receiver ready — data available R z J
IBTXROY iBUS B transmitter ready — previous transmission complete - e L 1|lj _ ne voo
LDBEN tine demoriulator output buffer enable i - F r Iu et
LDCD lina data carrier detected _JH]L_ R e e
LFERR line receiver frarning error — received stop bit not HIGH 2 ot 71 N i1 W owm 5
LIDCD line instantaneous data carrier detect W - m 55 ..% v ¥ nl &
LPEN line parity enable command il SRR m PEBRES e
LPERR line receiver parity error flag W 1 1 _ : * : i \J.L o
LPO/E line parity odd/even command m MH e & " ,._ﬂu\.,,@ j i}
LRXEN line receivar enable g Y Y | JE—], 5. o
LRXRDY line receivr ready — data available 5 o X " L ot —,||.lll.lm\ o0
LTXEN line transritter and modulator enable ..M R P71 \
LTXROY line transmitter ready — transmit holding register empty e e '
SRn select register 'n’ L ‘, U AT [ oL e ke w
TDCD tape data :arrier detected S e—— - ra nlot
TFERR tape receier framing error — received stop bit not HIGH | -
TPEN tape parity enable command ﬂ.m
TPERR tape receiver parity error flag
TPO/E tape parity odd/even command _— : -
TRAXEN tape receiver enable . . ,Ww ] o =i ] comaron s L
TAXRDY tepe receiver ready — data available s e e Ay = ]
TTXEN tape transmitter enable i & = =
TTXRDY tepe tran:mitter Smn,\ — transmit holding register empty & — osco0
UK/EUR impulsing ratio control for UK and European standards 55,
7511200 baud rate selection command for line modulator and line transmit shift
register weren wrren .
. 1 PS
. Tomgtetng it o) ememgl e
. 3 Pt Bl : )
i | Fig. 1b. Detailed block diagram
3 %
N 2
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Microcomputer/microprocotsor peariphoral 1C for viowdatn L ﬁ Mw>>@OaNO

i - [t " DESCRIPTION
w = s = o
S - 2 2 - 1Z = > The SAA5070 is a 40 pin integrated circuit in N-channel MOS with 2 T MHz clock supplying zll the
. & = 22160 Tl PeEl<o Zi=1T = operating frequencies. It performs most of the hardware functions of a viewdata terminal including an
» Wl w wi 2wl g3 < > w = < > o= 9 ) ;
2 o 2 5 Bl = m T3 m ~zh M a m N 3 % _.m m o b5 < m autodialling circuit, a 1200 baud demodulator and asynchronous receiver, and a 75/1200 baud modulator
S gt IRSI 2291239 ou| %08l 5|85 | < 29 89 JRy and asynchronous :m:m_‘:_zm_‘
AT ARTE | Cx|ITIc|IIc|-Ia|-Ic| a a odqax 2a 7 The device also includes a tape interface circuit suitable for the ﬂmooa_:o of character codes of pages of
text on a standard audio cassette recorder, and an |BUS receiver and Enm_glﬁagm]_:mﬁo: separate
< ports enabling the software recoding of 1BUS transmissions. The 75 baud modulator and asynchronous
m _W_ transmitter can be switched to operate at 1200 baud for private telecommunications systems.
M. m _m. z s =iz 2z =lg = < Zi2%| 2 = cx 2« Therc are also two ger:eral purpose input/output ports. Port A could, for example, be used as an interface
= M = G HCLS B i to a non volatile RAM which can store telephone numbers for autodialling and user passwords and Port 8
Yooyl _w e - - could be used for display control.
iQ 4 The SAAS070 has been partitioned for :mx_c___Q of use, e.g. an mxﬁmSm_ modem can be used, if required,
- n conjunction with the internal asynchroncus receiver and transmitter, or the internal modem can be used
m m _W . independently of the internal receiver and transmitter. Also the tape interface can work independently of,
= m = m z W 8 el ZY x|y = W W m W m Qe m - . % . andsimultaneously with, the line receiver.
~ d
2 1= g HANDLING
-
© Inputs and outputs are protected against electrostatic n:mBm in normal xmga::m However, to be totally
B < safe, itis desirable to take normal precautions apgropriate to handling MOS devices. (See ‘HANDLING
o iz S ~ ~ ~ _ - % MOS DEVICES'). 2
88 IZ| 23|8 =|8 =8 «|8 =FZFZ| 35 3|8= 3= 8 : : .
] = £ W RATINGS Limiting values in accordance with the Absolute Maximum System (IEC134).
(-9
m Voltages (with respect to pin 1) min. typ. max.
4 [ z ) .
ml < x zZ| ¥ < - < - © © il - o = Supply voltage (pin 20) 2 Voo -0.3 - 75 V
BlE=|E=| | ¥E|3 =|3 2|3 =3 =|2E|8E| 3 3|3=.3= :
- - - s input voltage:
%% PORT A l(pins 15 to 19) and PEO (pin 24) Vi -03 = 140 V
-4
© Y, Inputvoltage (all other pins) Vi -0.3 - 75 V
I = = 8l .
= o < = »
=S w w o S8 =i F3 =g F g W = W BT W « . ®.  Temperatures ]
" = - = Storage temperature range Tstg -20t0+125 ©C
Operating ambient temperature range : Tamb -20t0o +70 ©C
8 = o CHARACTERISTICS
o [o] - (%] - st - .
al8 ac= m W .m. W 2 Tjia F|a «|a = E: W @ M o« Supply voltage {pir 20} Voo 45 58 V
] - v @ < 8 U5
w ! The following characteristics apply at Tamp = 25 ©C and Vpp =5 V unless otherwise u»m:..dd
< Supply current oD - 75 150 mA
> > e ! .
[e] (=} = z o~ )
Slee|ca|¥E] XE|5 =5 2|5 =5 = 2 %5 g = 8| [Inputs
< = SR B 3 All inputs (except F1 clock) -
-J - o . . _
l ) Input voltage; LOW ViL -0.3 08 Vv
) Input voltage; HIGH ’ . Viy 2.0 - 55 V :
> > z 1> =l =I> = @
~l2 12 Uz Wﬂm EeZlbeElbEcZ _U Floe 1D Input leakage current (V; =0t 5.5V) - IR - - 10 pA
elo|R =R Xsizo lso |zo |xzo W e 3z i s _ _ 7 of
XE = e SEIT ORI O G = v ¥ Input capacitance | f
S5 , :
wd m <« =
W W; o — ™ H < el — w0 e ~ < mu. mw
qx -3 o« < cle e il T« « « o« «

9 iy Mullard ||
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SAA5070 _

AN

Microcomputer/microprocessor peripheral IC for viewdata

L_ ﬁ SAA5070

Transmitter B is initiated by writing two bytes to the transmit holding register (R11). This sets IBTXRDY
to ‘0°. The DLIM iine is sampled to deixct the line busy state, and when the line is free a time out starts.

YT ToriRer DLIWS are detected before the end of the Ume out period the time out is reset and the sequence

k'ﬂ —

MPO- 127713

/A

M20- 127774

TaLe
will begin again. When the time out has been completed the contents of the holding register are transferred .
to the output shift recister and word iength counter. The data and correct number of data clocks are then iy
transmitted, at the completion of which IBTXRDY isreturned to a ‘1. New data should not be written to
the transmit holding register (R11) while IBTXRDY = ‘0", if the line is busy when a transmission is
requested, the transmission will not starz until 300 — 330 us after the line becomes *Sm (last DLIM). D (or CS)
7 . Receiver B is inhibited from receiving di ta transmitted by transmitter B. N wi
7 Recsiver A Jm< operated either 252 ¢ “two line receiver with DATA and DLIM, or as a three line DATA, b— ALR '.7
DLEN and CLK receiver, DLIM A/DLEN A use the same pin, the function of which is selected by the tRD
DLEN A/DLIM A command D0, register R3 (command). e
The 82.5 kHz ciock (pin't wnroxv may be used either as an input for receiver A (as described above), s 3 qu ooxmmm \ \\\ MICROPROCESSOR \\ \ \
or to synchronise transr $, B outputs, or as 2n output synchronous with transmitter B. The functior A
is selected by CLCK IN/OUT command D1 in R3 L
Fig.3 Read cycle timing
valid cata may
[+ e <
7 —V// IQ\ l\\ =V . \\ . ..m .
DATA \ 5 s
R Y, g
! -l
oM L —. |._- r_" : o,
_Slnj.ol : ot —Tfc .w TALE |
DOLIM — m
I..._—w-rl—f\_::::::—ll w ALEH /
1ol S
‘oL " RECEIVER WAVEFORMS . i 3 T o )
{5 81T COMMAND) o W REior
38 twi 4
? @ l——tALW ——of io
E:lé N
ctock : AL jo—
i hi _4 taw
5 | = N = .
* T 32ps In_ Fig.4 Write cycle timing
TE: L S:r u..:ll:|| :
DLEN Lﬁl _ high [N
impedance
. TRANSMITTER WAVEFORMS !
{5 81T COMMAND) ) MEO0Ns/es o'y
Fig. 14 1BUS waveforms .
<
~\ -
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A

g : . .
SAASO70 “ \ ) Microcomputer/microprocessor peripheral 1C for viewdata _ SAASOTU
1BUS A receiver and 1BUS B receiver/.ransmitter (see Fig.13) Inputs/Outputs (continued) : min. typ.  max.
PBO (PORT B) (open drain output) as PORT A except
S Output voltage; LOW (lg_ = 1.6 mA) v 04 V
utput voltage; =1, - - §
Receiver A {2 bytes) — R10 - readonly o B _ 9 e oL m <Or s
: tput voltage; = = i
Receiver B (2 bytes) - R11 - readonly X M Y : 9e OOI i <m
oad capacitance — =
Transmitter B {2 bytes) — R11 — writeonly P L P
P81 to PB3 (PORT B)
Associated flags in other registers: Input voltage; LOW ViL _03 o 08 V
IBRXRDY — D1 — RO ({status) — valid data available in receiver B holding register Input voltage; HIGH ViH 2.0 = 55 V
IBTXRDY — DO - RO (status) — transmitter B holding register ready to accept Input capacitance C - - 7 of
new data ‘ Load capacitance il - - 100 pfF
IARXRDY - D1 - Rif(status)  — validdataavailable in receiver A holding rer” “~r : Output voltage; LOW (Ig( = 1.6 mA) VoL - - 04 Vv
CLCK IN/CUT - D! — R3{command) — input/output control for 62.5 kHz pin Off state leakage current (V=010 5.5 V) IoR - - 10 pA
CLENA/DLIM A — DO — R3(command) — 3-line/2-line control for IBUS A receiver. -4 DO to D7 (8-bit Data bus)
Associzted pins: Input voltage; LOW ViL -0.3 - 08 V
DATA A — input — receiver A data input Input voltage; HIGH ViH 20 - - 55 V
DUIM A/DLEN A  — input — re:ceiver A data clock or bus enable signal Output voltage; LOW (Ig| = 1.6 mA) VoL = - 04 Vv
CATAB — /O = rceiver B date input/transmitter B data output Output voltage; HIGH (—lgy = 200 pA) VoH 24 > e/
DLIM B — /O ~— receiver B data clock input/transmitter B data clock cutput _nﬂwn _mmxm%m%c:mﬁ (Vi=0t05.5V) | 5 N
- -state - =
OLEN B — 1/0 = receiver B bus enable input/transmitter B bus enable output _ s c ers off) mm ; 7 :m
ﬁ — -
IBCLCK ~ 1O - 8%.5KkHz clock inputioutput T | 2
: - Output rise and fall times (C|_= 150 pF) tr _ = 180 s
Operstion . & t¢
All three [BUS circuits {receiver A, re:eiver 8, and transmitter B) are capatle of handling variable length i Outputs
noaw.u from 1 to 12 .U,_G. {Infact 15 bits can be transmitted 12 being data the rest being trailing zero's, and, | These are protected against connection to Vgg or Vpp.
15 bits may be received but enly the ast 12 being retained). Each of the three circuits have two 8-bit
. . ) . . . . ¢ o FSKOUT and TFSKOUT
registers which are sccessed by two st >cessive read or write operations to the same address. There is a
pointer for each pair of registers whicn selects the first or second byte. The pointers act in a bistable Output voltage; LOW (lg_= 1.6 mA) VoL - - 04 Vv
fashion with each access end are reset to point to the first byte with power on, DS set in R3, or by Output voltage; HIGH (—lgy = 200 pA) VOoH 24 & = v
reading either of the status registers RO and R1. The two bytes of data in each holding register contain : ; = .
g . . . Rise and fall times (C_ = 100 pF t
2 bits of messaga. and 4-bits which specify the word length of message. For the transmitter the word ik k L i ﬁ“ ~ o T 500 ns
length is used to generate the correct number of data clocks, for the receivers it may be used to identify DON and IMP _
the source of the message, or to estab.ish that the message was a valid length.
g f each ) . o ) Output voltage; LOW (1o =50 pA) VoL = = 02 v
e contents of each receives ﬂwo.zmﬁwm: is organiced as: Output current; HIGH (Vgy = 0.8 V clamped)® IoH 200 - 2000 QA
Istbyte 0z 08 Mu 05 D4 03 02 o1 . 0o Output voltage; HIGH (—Igy = 200 pA) VOH 2.4 = -V
RXA — R1DA A Autodialling timings are given in Fig.6 )
L-4 L-5 71 L-6 | L=7 L-8 L-9 L-10 L-11 L ; . ’
AXB -R11A *These outputs are normally intended to drive the base-emitter junction of a bipolar :,m:m_ﬂoa w:u SO
E . ! . 5 normal use the Vo may be clamped to Vp,.
b7 4 D6 05 . D2
2nd byte D4 D3 IRREL RESET FUNCTION .
' It is possible to reset the SAA5070 to its nominal state either automatically on power-on by means of
- M ngtt .
M“M o M.._WM Y 9“%@;@} Word length | Word length Hortiienoth Li,t-=1yL-2|L-3 an internal power-on reset circuit, or by setting D5 in command register {R3) to '1’, which returns to
2 : o Ls8 v ‘0’ on completion of the reset sequence. The device resets to viewdata mode, i.e. 75 baud transmit rate,
. - o - — even parity, etc, as shown by the ail zero's state in registers RO to R3, ARG, R7 and R8 except for
Where L, L — 1 etc. mesns last data bit received, last minus one etc. : - e LTXRDY, IBTXRODY, and TTXRDY (in the status registers R0 and R1) which will tome up as "1" after
A the transmitters have been reset, showing that they are ready to accept new data.
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