DEVELOPMENT DATA

This data sheet contains advance information and

specifications are subject to change without notice. jl k

l SAA5351

EUROM 50 Hz

GENERAL DESCRIPTION

The SAA5351 EUROM is a single-chip VLS| NMOS crt controller capable of handling all display
functions required by the CEPT videotex terminal, mode!l A4. Only minimal hardware is required to
produce a videotex terminal using EUROM — the simplest configuration needs just a microcontroller
and 4 Kbytes of display memory.

Features

Minimal additional hardware required

Screen formats of 40/80 character by 1-to-25 row display

512 alphanumeric or graphical characters on-chip or extendable off-chip
Serial attribute storage (STACK) and parallel attribute storage

Dynamically redefinable character (DRCS) capability over full field
Interfaces with 8/16-bit microprocessors with optional direct memory access
On-chip scroll map minimizes data to be transferred when scrolling

On-chip colour map RAM (4096 locations) and three on-chip digital-to-analogue converters allow
32 colours on-screen

On-chip digital-to-analogue converters are non-linear to compensate for crt non-linearity

Memory interface capable of supporting multi-page terminals. EUROM can access up to 128 Kbytes
of display memory

® Programmable cursor

® Programmable local status row

Three synchronization modes:

stand-alone built-in oscillator operating with an external 6 MHz crystal

simple slave directly synchronized from the source of text composite sync

phase-locked slave indirect synchronization allows picture-in-text displays (e.g. VCR/VLP video
with text overlay)

On-chip timing composite sync output
Zoom feature which allows the height of any group of rows to be increased to enhance legibility

PACKAGE OUTLINE
40-iead DIL; plastic (SOT129).

June 1988 857



SAAS5351 J

410525627 g 9 Y SAaA
ze ez |ve sz
» Y 3 A r 3
ao > B
= ez HALYIANOD Woy 21907 <
3INDOTVNY- a1 ¥344n8 MOY
HILOVHVH
- . OL-TYLIDIA LOVHVHD aLngIyLLY
1z
elep.1op eyep
4 woy anqune
_ 319071 14
dVIN HNOT09 H3LSIDIY LIIHS y3ssavaav
¥344N8 MOY
ejep apow
1810p $04Q
Lst
eep (9bed)
MOL sInqLINE B JBloRIeYD
- Alowsawt
94
s <
513 %04 [H.Hv SHI34NG HONOYHL-MNIT AH n 0¢ 1
T dYI 110828 ONIWI |
9LV ALY : ANV S¥344N8 1NdLNO/1NENI LSESYVS o T
4 >
uess 1e] ooso
7 § 7 4 /SOA
A 4 v Y v \ 4 A 4 A/ #w
yve Jse Joe Jee Jee yee fe Te oz tov . yee Jee Toe Toz Jic
san | dovia sv EM zss,  dap 1SSy 0L 94/12 | ON12
sal 48 (4/S)M/d N3dng vaa/ss  aNvs

"weibeip ydo|g | ‘B4

N\

June 198

858




SAA5351

EUROM 50 Hz
PINNING
1 Vss1 Ground O V.
2 BUFEN Buffer enable input to the 8-bit link-through buffer.
3 RE Register enable input. This enables A1 to A6 and UDS as inputs, and D8 to
D15 as input/outputs.
4t0 19 A16to A1/ Multiplexed address and data bus input/outputs. These pins also function
D15 to DO as the 8-bit link-through buffer.
20 Vgs2 Ground (0 V).
21 REF Analogue reference input.
22 B l
23 G Analogue outputs (signals are gamma-corrected).
24 R J
25 VDS Switching output for dot, screen (row}, box and window video data; for
use when video signal is present (e.g. from tv, VLP, alpha + photographic
fayer). This output is LOW for tv display and HIGH for text and will inter-
face directly with a number of colour decoder ICs (e.g. TDA3560,
TDA3505).
26 0D Output disable causing R, G, B and VDS outputs to go to high-impedance
,‘f state, Can be used at dot-rate.
‘é 27 CLKO 12 MHz clock output for hard-copy dot synchronization {referenced to
E output dots).
‘é’ 28 SAND Sandcastle feedback output for SAA5230 teletext video processor or other
a circuit. Used when the display must be locked to the video source (e.g. VLP).
9 The phase-lock part of the sandcastle waveform can be disabled to allow
‘; free-running of the SAA5230 phase-locked loop.
a8 29 F1/F6 1 MHz or 6 MHz output.
‘ 30 F6 6 MHz clock input (e.g. from SAA5230). Internal a.c. coupling is provided.
31 VCS/0SCO Video composite sync input (e.g. from SAAB230) for phase reference
of vertical display timing when locking to a video source (e.g. VLP) or,
in stand-alone sync mode, output from internal oscillator circuit {fixed
frequency).
32 TCS Text composite sync input/output depending on master/slave status,
33 FS/DDA Field sync pulse output or defined-display-area flag output (both referenced
to output dots).
34 ubs Upper data strobe input/output.
35 LDS l_ower data strobe output.
36 DTACK Data transfer acknowledge {open drain output}.
37 BR Bus request to microprocessor (open drain output}.
38 AS Address strobe output to external address latches.
39 R/W (S/R) Read/write input/output. Also serves as send/receive for the link-through
buffer,
40 VoD Positive supply voltage (+5 V).

June 1988
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SAA5351

PINNING (continued)

RATINGS

Limiting values in accordance with the Absolute Maximum System (IEC 134)

Supply voltage range (pin 40)

Vss1 [1] U 20] Voo

BUFEN [ 2] @ R/WE/R)

7 [3] BEs

A16/D15 4] 37] BR

A15/D14 [5 | [36) DTACK

A14/D13 [6 | [35] [0S
A13/D12 [7] [34] UDS

A12/D11 [B]] [33] 7S/DDA

A11/p10 [9] [32] TC8

A10/D9 [10] [31] vessosco

SAA5351

A9/D8 [11] [30] s

A8/07 [12] F1/F6
A7/D6 [13] 28] SAND
As/D5 [1a] [27] cLko

A5/D4 [15] [26] oD
A4/03 [16] [25] VDS
a3/p2 [17] [24] R
A2/D1 18] 23] &
A1/00 [is] 22] B
Vgs2 [20] Z] REF

7280678.1F

Fig. 2 Pinning diagram.

Maximum input voltage (except F6, TCS, REF)

Maximum input voltage (F6, TCS)

Maximum input voitage (REF)
Maximum output voltage
Maximum output current

Operating ambient temperature range

Storage temperature range

Outputs other than CLKO, OSCO, R, G, B, and VDS are short-circuit protected.

Vbbp
Vimax
Vimax
VREF
VOmax
{Omax
Tamb
Tstg

—-03to+75
—-03t0+75
—-0,3to+ 10,0
-03to+3,0
—-03t0o+75
10

—20to + 70
—55t0+ 125

860
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EUROM 50 Hz SAA5351

DEVELOPMENT DATA

CHARACTERISTICS
Vpp =5V * 5%; Vgg = 0V; Tamp = —20 to + 70 9C; unless otherwise specified

parameter symbol min. typ. max. unit
SUPPLY
Supply voltage (pin 40) Vpp 4,75 5,0 5,25 A
Supply current {pin 40) F5]») — — 390 mA
INPUTS
F6
Slave modes (Fig. 3)
Input voltage (peak-to-peak value) Vi(p-p) 1,0 2,0 7,0 \
Input leakage current at

V| =0to Ve max: Tamb = 25 °C LI - - 20 UA
Input capacitance Cy - - 12 pF
Stand-alone mode (Fig. 4)
Series capacitance of crystal Cq - 28 - fF
Parallel capacitance of crystal Co - 7.1 — pF
Resonance resistance of crystal Rr - - 60 Q
BUFEN, RE, OD
Input voltage LOW ViL 0 - 0,8 \
Input voitage HIGH ViH 2,0 — 6,5 \%
Input leakage current at

V|=0toVpp+0,3V; Tamp=25°C L -10 - +10 uA
Input capacitance C — — 7 pF
REF (Fig. 5)
Input voltage VREF 0 1t02 | 2,7 \

Resistance (pin 21 to pin 20) with
REF supply and R, G, B outputs OFF RREF — 125 - Q
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SAA5351 |L

CHARACTERISTICS {continued)

parameter symbol min. typ. max. unit
OUTPUTS
SAND
Output voltage high tevel at

Ig=0to—-10 A VOH 4,2 - Vpp \
Output voltage intermediate level at

lp=—10to + 10 uA Vol 1,3 2,0 27 \
Output voltage low level at

l0=02mA VoL 0 - 0,2 \Y
Load capacitance (note 1) CL - - 130 pF
F1/F6, DDA/FS
Output voltage HIGH VOH 24 - VpD \%
Output voltage LOW at o} = 3,2 mA VoL 0 - 04 \%
Load capacitance (note 1) CL - - 50 pF
LDS, AS
Qutput voltage HIGH at

loH =—200 pA VOoH 2,0 - VDD \%
Output voltage LOW at g = 3,2 mA VoL 0 - 0,8 \
Load capacitance (note 1) CL — — 200 pF
DTACK, BR: (open drain outputs)
Output voltage LOW at Ig| = 3,2 mA VoL 0 - 0,4 \)
Load capacitance (note 1) CL — — 150 pF
Capacitance (OFF state) CoOFF - - 7 pF
R, G, B (note 2)
Output voltage HIGH (note 3) at

loH=—100uA; VREF =27V VOH 2,4 - - Y
Output voltage LOW at || = 2 mA (note 10) VoL — — 0,4 \%
Output resistance during line blanking RoBL - -~ 150 Q
Output capacitance {(OFF state) COFF - -~ 12 pF
Output leakage current (OFF state)

atV|=0to Vpp+03V;

Tamb =25 °C IOFF -10 |- +10 uA
CLOCKO
Output voltage HIGH VOH 2,0 VDD \
Output voltage LOW VoL 0 038 \
Load capacitance {note 1) CL - 50 pF

862
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SAA5351

EUROM 50 Hz )
parameter symbol min. | typ. max. unit
VDS
Qutput voltage HIGH VOH 2,0 — VDD \%
Output voltage LOW VoL 0 — 0,8 \Y
Output leakage current (OFF state)
atVi=0to Vpp+03V;
Tamb = 25 °C ILo -10 | - +10 MA
INPUTS/OUTPUTS
VCS/0SCO
Input voltage HIGH ViH 2,0 - 6,0 \
Input voltage LOW ViL 0 - 0,8 \
Output leakage current {output OFF) at
Vi=0toVpp+03V;
Tamb = 25 C Lo -10 | — +10 | pA
Input capacitance o - - 10 pF
Load capacitance (note 1) CL - - 50 pF
TCS
Input voltage HIGH VIH 3,5 - 10,5 \%
< Input voltage LOW ViL 0 - 1,5 \
- Output leakage current at
g Vi=0to V8D+ 03V;
- Tamb = 25 0C Lo -10 | — +10 | pA
2 Input capacitance Ci - — 10 pF
g Output voltage HIGH at
8 loH = —200 to 100 pA VOoH 2,0 — 6,0 \Y
a Output voltage LOW at Vg =3,2 mA VoL 0 - 08 \Y
g Load capacitance (note 1) CL - - 50 pF
w
e A1/DO0 to A16/D15
input voltage LOW ViL 0 — 0,8 \%
Input voltage HIGH ViH 2,0 — 6,0 \
Output leakage current
V| =0to VDD+ 0,3V;
Tamp = 25 °C Lo —-10 | — + 10 uA
Input capacitance (o] — - 10 pF
Output voltage HIGH at Igy = —200 uA VOH 2,4 - VbD \%
Output voltage LOW at || = 3,2 mA VoL 0 - 04 \
Load capacitance {note 1) CL - - 200 pF
UDS; R/W
Input voltage LOW ViL 0 — 08 v
Input voltage HIGH Vi 2,0 - 6.0 \
Output leakage current at
Vi=0toVpp+03V;
Tamb =25°C Lo -10 | — +10 LA
Input capacitance Cin — — 10 pF
Output voltage HIGH
(loHq = —200 pA) VOH 2,0 - VbD \
Output voltage LOW
{loH = 3,2 mA) VoL 0 - 0.8 \%
Load capacitance (note 1) CL — — 200 pF

w (June 1988
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SAA5351 X
i

CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit
TIMING
Values guaranteed at 0,8 V and 2,0 V levels
F6 input frequency at 6 MHz
Fé (Fig. 3}
Rise and fall times tr, tf 10 — 80 ns
Frequency frg 59 - 6,1 MHz
CLKO, F1/F6, R, G, B, VDS,
FS/DDA, OD (notes 4, 5 and Fig. 6}
CLKO HIGH time tCLKH 25 - - ns
CLKO LOW time tCcLKL 15 - - ns
CLKO rise and fall times tCLKr - - 10 ns
o tCLKf

CLKO HIGH to R, G, B, VDS floating

after OD fall tFOD 0 - 30 ns
Skew between outputs R, G, B, VDS tvg — - 20 ns
R, G, B, VDS rise and fall times tyr tvE - - 30 ns
CLKOHIGH to R, G, B, VDS active

after OD rise tAQD 0 - 60 ns
F1 HIGH time {note 5) tF1H 400 500 580 ns
F1 LOW time (note 5} tFL 400 500 580 ns
F6 HIGH time tFgH 40 83 120 ns
F6 LOW time tFgL 40 83 120 ns
OD to CLKO rise set-up toDps - - 45 ns
OD to CLLKO HIGH hold tODH - - 0 ns
MEMORY ACCESS TIMING
{notes 1, 6, 7 and Fig. 7)
UDS, LDS, AS
Cycle time teye - 500 - ns
UDS HIGH to bus-active for address output tSAA 75 - - ns
Address valid set-up to AS fall tASU 20 - - ns
Address valid hold from AS LOW tASH 20 - - ns
Address float to UDS fall tAFS 0 - - ns
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EUROM 50 Hz L SAA5351

parameter symbol min. typ. max. unit
AS LOW to UDS fall delay tATD 50 - - ns
UDS, LDS HIGH time tHDS 220 - - ns
UDS, LDS LOW time (note 9) t DS 200 - - ns
AS HIGH time tHAS 125 - - ns
AS LOW time tL AS 290 - - ns
AS LOW to UDS HIGH tAUH 280 — - ns
Data valid set-up to UDS rise tpsy 30 - - ns
Data valid hold from UDS HIGH tDSH 10 - - ns
UDS HIGH to AS rise delay tUAS 0 - 15 ns
AS LOW to data valid tAFA - - 270 ns
Link-through buffers
{notes 6, 7 and Fig. 8)
BUFEN LOW to output valid tBEA - - 100 ns
Link-through delay time 1L TD - - 85 ns

ﬁ Input data float prior to direction change tIFR 0 - - ns

g Output float after direction change tOFR - — 60 ns

E Output float after BUFEN HIGH tgED - - 60 ns

§ Microprocessor READ from EUROM

o (Fig. 9)

g R/W HIGH set-up to UDS fall tRUD 0 - - ns
UDS LOW to returned-data access time tUDA - - 210 ns
RE LOW to returned data access time tREA - - 210 ns
Data valid to DTACK LOW delay tDTL 40 - - ns
DTACK LOW to UDS rise tpLU 10 - - ns
UDS HIGH to DTACK rise tDTR 0 - 75 ns
UDS HIGH to address hold tDSA 10 - - ns
UDS HIGH to data hold tDSH 10 - - ns
UDS HIGH to RE rise tSRE 10 - - ns
UDS HIGH to R/W fall tUDR 0 - - ns
UDS LOW to DTACK LOW tDSD 250 | — 350 ns
Address valid to UDS fall tAUL 0 - - ns

| (June 1988
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CHARACTERISTICS (continued)

parameter symbol min. typ. max. unit
MEMORY ACCESS TIMING (continued)

Microprocessor WRITE to EUROM (Fig. 10)

Write cycle time (note 8) twey 500 — — ns
R/W LOW set-up to UDS fall twuD 0 - - ns
RE LOW to UDS fall tRES 30 — - ns
Address valid to UDS fall taSS 30 - — ns
UDS LOW time tLus 100 - - ns
Data valid to UDS rise tpss 80 - — ns
UDS LOW to DTACK LOW DTA 0 - 60 ns
UDS HiGH to DTACK rise tDTR 0 - 75 ns
UDS HIGH to data hold tpSH 10 - - ns
UDS HIGH to address hold tpsA 10 - - ns
UDS HIGH to RE rise tSRE 10 - - ns
UDS HIGH to R/W rise typw 0 - - ns
F1/F6 to memory access cycle (Fig. 11)

UDS HIGH to F6 (component of F1/F6)

rise (notes 1, 6 and 7) tUFe 20 - - ns
F6 (component of F1/F6) HIGH to UDS rise tFgU 40 - — ns

SYNCHRONIZATION and BLANKING
TCS, SAND, FS/DDA

See Fig. 12 for timing relationships
and Fig. 13 for vertical sync and
blanking waveforms.

Notes to the characteristics

1
2.
3.
4

9.

10. Output voltage guaranteed when programmed for bottom level.

All pins are tested with a 150 pF load capacitor.

16-level analogue voltage outputs.

Output voltage guaranteed when programmed for top level.
CLKO, F1/F6, VDS, FS/DDA: reference levels=0,8 to 2,0 V.
R, G, B: reference levels = 0,8 to 2,0 V with VRer =2,7 V.

These times may momentarily be reduced to a nominal 83 ns in slave-sync mode at the moment

of re-synchronization.
Reference levels=0,8to 2,0 V.
F6 input at 6 MHz.

Microprocessor write cycle times of less than 500 ns are permitted but often result in Wait States

being generated, the precise timing of DTACK will then depend on the internal synchronization time.

This timing may be infringed at the beginning and end of the memory access window.

866
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EUROM 50 Hz

SAAS535t1

DEVELOPMENT DATA

1/1rg

90% V i(p-p)

SAA5351

| 30 31

Fig. 3 F6 input waveform,

F64 1  YOSCO

—

4,7k
1 tT——J—Voo
20pF | IDI J20pF

L

Vss

(a)

(1) Catalogue number of crystal: 43

22 143 04101

10%V(p.p)
tf 7222376
(o3 L R,
IL
|
Co
7280580.P
(b)

Fig. 4(a) Oscillator circuit for SAA5351 stand-alone sync mode and (b) equivalent circuit of crystal at
resonance (see characteristics for values).

RREF

VREF

Vss

7280581

R.G, or B analogue

output

Fig. 5 Circuit arrangement giving one-of-sixteen reference voltage levels for the R, G or B analogue

outputs.
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SAA5351

tCLKH -]
AVAVAVAVAW AN
FOD
il Ve
toLkf
2 XOCH X
VDS /!
> e
tyrtvt
= C
DDA
tODH e
t
e . oDs
— tobs tODH
op 7222377
Fig. 6 Video timing.
DO to D15 ADDRESS
Alto A16 OuUTPUT DATA INPUT
tsAA «—tpgy—> o
DSH
. tHDs «—————1ps
ups,
ibs
tasu TASH tAFS
tATD | etuas
taFA
tHas tAUH
AS LAs
teye 7280583

Fig. 7 Memory access timing.
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EUROM 50 Hz SAA5351
DATA 2 DATA 3 DATA;\
D7 -
Poto DATA 1 INPUT INPUT OUTPUTAIOUTPUT,
[ t1LTD Y TD le={tLTD
DATA 2 DATA 3 DATA 4
D8 to D15 DATA 1 OUTPUT
OUTPUT INPUT INPUT
—trR 4" torR
tBEA :
tBED bt
R/W
BUFEN
7280584
Fig. 8 Timing of link-through buffers.
¢
[~
¢
(=]
E A1/DO0 to
S A8/D7 ADDRESS VALID
=
8 — |e—tayL tpsa ~» |
o A9/D8 t
1] o
> A16/D15 W DATA OUTPUT
w
e t
tupa «—1tpLy
UDS
|
tpsp «—tpsSH
‘RUD —>‘ — - r‘TUDR
R/W / \
‘_’tDTL
IDTR—| |=—
DTACK
tREA
tSRE |
RE
7280585

Fig. 9 Timing of microprocessor read from EUROM.
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SAA5351 J L

A1/D0 to
A8/D7

A9/D8 to
A16/D15

ubDs

R/W

DTACK

M

tass —

ADDRESS VALID

DATA INPUT m

tpsH

|-}
tpss
- twup tLus <+ tDgA >
t
DTA tuow —={ =
tReS TR —>| |-
‘SRE —a |-

7Z280586.1

Fig. 10 Timing of microprocessor write to EUROM.

T\

treu

ture

—

7280587.1

Fig. 11 Timing of F1/F6 to memory access cycle.
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L SAA5351

DEVELOPMENT DATA

APPLICATION INFORMATION

More detailed application information is available on request

BASIC VIDEOTEX DECODER CONFIGURATION

A basic, practical decoder configuration is shown in Fig. 14, reference should also be made to the

block diagram Fig. 1.
|__|D|_1 Craa=

R +—]
G €+ o
EUROM
B« SAA5351 TELEPHONE LINE
SYNC 4— INTERFACE
-

7 ﬁ

8051

ﬁ V)

RAM 2K 16

=

4 _\; %
CONTROL LOGIC —4'—’—]

7295256.°P

A 2 4

Fig. 14 Basic videotex decoder configuration.

Character and attribute data is fetched from the external memory, processed by the row buffer fill
logic according to the stack coding scheme (in stack mode) and then fed into one half of the dual
display row buffer. The data fetch process takes place during one line-flyback period (per row) and,
since time is required to complete the fill, the other half of the dual row buffer is used for display.
The row buffers exchange functions on alternate rows — each holds the 40 columns of 32 bits required
to define explicitly every character in a row.

The addresser is used for row buffer filling and for fetching screen colours, and during the display time
it is also used for addressing DRCS characters.

Timing

The timing chain operates from an external 6 MHz clock or an on-chip fixed-frequency crystal
oscillator. The basic video format is 40 characters per row, 24/25 rows per page and 10 video lines

per row. EUROM will also operate with 20/21 rows per page and 12 video lines per row. The two extra
lines per row are added symmetrically and contain background colour only for ROM-based alpha-
numeric characters. DRCS characters, block and smooth mosaics and line drawing characters occupy
all 12 lines.

The display is generated to the normal 625-line/50 Hz scanning standard (interlaced or non-interlaced).
in addition to composite sync (pin 32) for conventional timebases, a clock output at 1 MHz or 6 MHz
(pin 29) is available for driving other videotex devices, and a 12 MHz clock (pin 27} is available for
hard-copy dot synchronization. A defined-display-area timing signal (pin 33) simplifies the application
of external peripherals such as a light pen; this signal is nominally coincident with the character dot

information.
w (June 1988
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SAA5351

APPLICATION INFORMATION {continued)
Character generation

EUROM supports eight character tables, each of (nominally) 128 characters. Four tables are in on-chip
ROM and contain fixed characters and four are stored in an external RAM. The contents of the fixed
character tables (Tables O to 3) are shown in Figs 15 and 16.

H~ o~

aa OfPgp
Ex!1AQaqg
ee” 2BRbr
vud3CScs
caadbDTdt
eeo35EUesu
11ij6FVfv
Eo? 7GWgw
vu (BHXhx
A3)9IViy
fa¥: JZj=
®e0; Kaka
£i,iLO1&
Nn-oMumi
A&.8Ninfb

2531

o bYpHY BN ) Rl O S
N-0- M1 QS

2 -0 D O) e

bl oS D Al S

Gle Co U < < O i< I'.l:lz
tH
H.l

< N O i G- 0 W~ N~ 2~ (-

N0 2

M4 e Uz M S 0 e
2 e ol D G 2
i TN R

] L IF ST i [ -1
1 Of =1 g
=3 L1 =Tl

{a) (b)

Fig. 15 On-chip characters: (a) Table O; (b) Table 1.
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SAA5351

DEVELOPMENT DATA

uh | °@—QQ
153

rd:2 "BL1
-L£3 T BT+
Y

¥po J21

X-I-#m | =
|£9
"+ET)

+ ' o

\ uu#_-"

an,>»[{
++m %\J
Ifﬁ "3]

. +%, %"

& %4 1

M2533

{a)

Fig. 16 On-chip characters

MMMMM

(b)

: (a) Table 2; {b) Table 3.
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SAA5351

APPLICATION INFORMATION (continued)

Character generation (continued)

The 128 most commonly used characters are contained in Table O, these are the standard upper and
lower-case letters of the Roman alphabet, numerals, punctuation and the more common accented
characters. In normal text transmission, Table 0 is used most of the time. Table 1 contains other
accented characters. Miscellaneous characters, mathematical symbols, the line drawing character set
and accents without associated symbols are contained in Table 2. Table 3 contains the block mosaics
for the basic alpha-mosaic service and also the new smooth mosaics.

The four tables stored in the external RAM (Tables 4 to 7) are used for DRCS.

Scroll map

The scroll map uses a 26-byte area of on-chip RAM and functions in association with the timing chain.
It maps the scan row on to the fetched memory row so allowing the stored page to be displayed in any
row order. For each row, a 1-byte pointer to the display memory row is stored in the scrol! map. This
allows scrolling without the need for data transfer to, or from, side storage.

Additional control bits are stored, allowing 1 to 25 rows to be displayed at any location on the screen.

Colour map and digital-to-anaiogue converters

The colour map RAM contains thirty-two 12-bit words that are loaded by the microprocessor and read
out in three 4-bit groups at pixel rate. Each group is fed to a non-linear (gamma-corrected) D-A con-
verter. The resulting R, G and B outputs are low-impedance with peak-to-peak amplitudes controlled
by the reference voltage applied at pin 21.

Cursor

The cursor is available in the stack mode. Its position, character code, character table, foreground
colour, background colour, lining and flash attributes are all software programmable via internal
register bits.

NON-VIDEOTEX APPLICATIONS
For non-Videotex applications, the device will also support the following operating modes:

Explicit fill mode. An alternative 40 character/rows mode which does not use the memory compression
technique of stack coding. More display memory is required but there are no limitations on the number
of display attribute changes per row,

80 characters/rows mode. When operating with 80 characters per row, the available display attributes
are eight foreground colours, eight (potentially different) background colours {including transparent) as
well as underline and blink.

Full field DRCS mode. This mode is not mutually exclusive to the explicit fill and 80 characters/rows
modes but rather the available DRCS memory is expanded so that the whole screen can be covered,
thus enabling a ‘bit map’. All ROM-based characters and all display attributes remain available.

MICROPROCESSOR and RAM BUS INTERFACE

Three types of data transfer take place at the bus interface:

o EUROM fetches data from the display memory

® The microprocessor reads from, or writes to, EUROM’s internal register map
® The microprocessor accesses the display memory
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EUROM access to display memory (Figs 17 and 18)

EUROM accesses the external display memory viaa 16-bit multiplexed address and data bus withacycle
time of 500 ns. The address strobe {AS) signal from EUROM flags the bus cycle and writes the address
into octal latches (74LS373). The display data is stored in bytes of upper {most-significant} and lower
(least-significant) display information and is always fetched in pairs of bytes (upper + lower = 16 bits).
The upper and lower display RAM sections are enabled simultaneously by the upper and lower data
strobes (respectively UDS and TDS) which are always asserted together to fetch a 16-bit word. The
read/write control R/W is included although EUROM only reads from the display memory.

—>R
AAS351 >
s —>»8
A181to A9 AswAl [T
D15 to D8 D7to DO > is
TTI1]
uDS R/W LDS
A 4
Y
K1} K
8 8 373 373
A A 4
8 I
16 to A9
¢ A16 10
A
RAM ‘ RAM < 8  AstoAl
DISPLAY MEMORY 7295258.P

(1) 74L.8373 octal transparent latch (3-state)

Fig. 17 Simple RAM interface circuit for display memory access.
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D15to DO/ ADDRESS TN -
00000
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7295257

i
!
I
t
I
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Fig. 18 Bus timing for display memory access.
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EUROM access to display memory (continued)

The display memory organization uses the word/byte addressing convention adopted for the SCN68000
microprocessor series. Data fetched on the 16-bit bus is considered in terms of bytes where the even
numbered bytes use the upper {most-significant) part of the bus as shown in Fig. 19. The word addresses
are numerically the same as the upper byte that they contain — there are no odd-numbered word

addresses.
D15to D8 D7to DO
T
WORD 0
BYTE O | BYTE 1
I
H
WORD 2
BYTE 2 ! BYTE 3
1
WORD 4
BYTE 4 } BYTE5

W
i
L
WORD;1FFFE
|
!

BYTE 1FFFE BYTE 1FFFF

7295251

Fig. 19 Display memory word/byte organization.

Warning time

As EUROM is a real-time display device, it must have direct access to the display memory with

priority over the microprocessor and other peripheral devices. This is achieved by EUROM issuing a bus
request (BR)signal for the duration of the memory access plus a programmable advance warning time
which allows the microprocessor to complete its current bus cycle.

In systems where the buses of the microprocessor and EUROM are intimately connected (connected
systems), BR may be used to suspend all microprocessor activity so that EUROM can act as a dedicated
DMA controller. In systems where the two buses are separated by buffers (disconnected systems), BR
may be used either to generate an interrupt or as a direct signal. To these ends, the warning time
between the assertion of BR and the beginning of EUROM's bus activity is programmable to be between
0 and 23 pus.
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Microprocessor access to register map

EUROM has a set of internal registers which, when memory-mapped, behave as an 8-bit wide RAM
connected to the upper part of the data bus (Fig. 20). The control signals UDS and R/W are reversed
to become inputs and the register map is enabled by the signal RE . Addresses are input via the lower
part of the bus. A data transfer acknowledge signal (DTACK) indicates to the microprocessor that the
data transfer is complete,

EUROM
SAA5351
REGISTER
MAP
3
l : l s
r
———— v o
RE UDS  Al6t0 A9 RIW A6to Al  DTACK
D150 D8 D510 DO

7222375

Fig. 20 Microprocessor access to register map.

The main data and address paths used in a connected 68000 interface are shown in Fig. 21. The outputs
from the octal latches (74LS373) are enabled only when the 68000 has made the bus available in
response to a bus request (BR). When the register map is accessed data is transferred via the upper part
of the bus and the microprocessor’s low-order address is passed to EUROM via the octal buffers
(74LS244). At the same time the bidirectional buffers (74L.5245) disable the signals from the low order
data bus of the 68000,

The buffers ‘244 and ‘245 may be omitted in a 16-bit write-only configuration where the least-significant
data byte is interpreted by EUROM as an address. Here it will generally be necessary for the micro-
processor to hold a (readable) ‘master copy’ of EUROM's scroll map contents at a location in its main
memory.

8-bit microprocessors

Although the control bus is optimised for the SCN68000 16-bit microprocessor unit, EUROM witl
operate with a number of widely differing industry-standard 8, 16 or more-bit microprocessors or
microcontrollers (e.g. SCN68008, MAB8051). The interfacing of 8-bit microprocessors to the 16-bit
wide display memory is made simple by EUROM's on-chip link-through buffer which provides the
microprocessor with bidirectional access to the lower (odd) half of the memory. The link-through
buffer is enabled by the buffer-enable signal BUFEN, and the send/receive direction is controlled by the
signal $/R.

The main data and address paths used in a connected 8-bit microprocessor system are shown in Fig. 22.
The interface is similar to that of the 16-bit system but here the display memory does not receive AQ
as an address, rather AO is used as the major enabling signal for BUFEN (enables when HIGH).
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APPLICATION INFORMATION (continued)

EUROM
SAA5351
= REGISTER |
RE »—1—Of MAP <
<«BR AS .
% F 3 >
Al6t0 A9 A8 to Al
D151t0 D8 D710 DO
\4 Y } 4
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BR DI5t0D8 R/W D7t D0 A23toAl7 A16to A9 ABto A1 |
68000
7295259.P

(1) 74LS373 octal transparent latch (3-state)
(2) 7415244 octal buffer (3-state)
(3) 74L5245 octal bus transceiver (3-state)
{4} SCN68000 microprocessor unit

Fig. 21 Connected 16-bit microprocessor system.
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(2) 7415244 octal buffer (3-state)
Fig. 22 Connected 8-bit microprocessor system.
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Disconnected systems

For many applications it may be desirable to disconnect EUROM and the display memory from the
microprocessor and its ROM, RAM and other peripherals by using isolating buffers as shown in Fig. 23.
The two parts of the system then operate independently and communicate only when the micro-
processor accesses EUROM’s register map or the display memory.

EUROM
SAA5351 —»R
= REGISTER | address
RE— A " Tmar N L »G
4 data >B
Y LINK —
4 THROUGH |4—>- —» TCS
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4 4
v (1) 1)
v + 373 < 373 |-«
»
UPPER < LOWER <+ 7
{EVEN) (0DD) 4
DISPLAY pispLAy | AlBtoAT 244
MEMORY < MEMORY <
Y —»-—I I
RE
@ @ @)
_____ 245 p——— e 244 =] 248 e
F 3
ry 3 F 3
Y data bus
address bus
7Z95261.P

(1) 74LS373 octal transparent latch (3-state)
(2) 7415244 octal buffer (3-state)
(3) 75L.5245 octal bus transceiver (3-state)

Fig. 23 Disconnected 8-bit system.
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Synchronization
Stand-alone mode

As a stand-alone device (e.g. in terminal applications) EUROM can output a composite sync signal (TCS)
to the display timebase IC or to a monitor, Timing is obtained from a 6 MHz on-chip oscillator using an

external crystal as shown in Fig. 24.

+
6 MHz I

—i—]
HHH R

— 1

F6 VCS/0SCO
— R,G,B
EURCM
SAA5B351 TCs
to timebase
7295254.P

Fig. 24 Stand-alone synchronization mode.

Simple-siave

in the simple-slave mode EUROM synchronizes directly to another device, such as to the TCS signal
from the SAA5240 European computer-controlled teletext circuit (CCT) or from another EUROM as

shown in Fig. 256. EUROM's horizontal counter is reset by the falling edge of TCS. A dead time of 250 ns

is built in to avoid resetting the counter at every tv line and so prevents screen jitter,
Field synchronization is made using EUROM’s internal field sync separator,

1

6 MHz
F6
Tcs
SAA5240

A

F6

TCS ruRoM — R.G,B
SAA5351

Tcs
to timebase

7295255.P

Fig. 25 Simple-slave (direct sync) mode.
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Synchronization (continued)
Phase-locked slave

The phase-locked slave (indirect sync) mode is shown in Fig. 26. A phase-locked VCO in the SAA5231
teletext video processor provides sync to the timebases. When EUROM is active, its horizontal counter
forms part of the phase control loop — a horizontal reference is fed back to the SAA5230 from the
SAND output and a vertical reference is generated by feeding separated composite sync to EUROM’s
field sync separator via the VCS input. In the phase-locked slave mode, the display derived from EUROM
can sync with that from a tv source or a local VLP player, thus giving picture-in-text display possiblities.

broadcast
video
{ baseband )
F
Ss >- F6
AND
< SAND EUROM
SAA5230 —» R,G,B
> VvCS SAA5351
VvCs ——
—+¢ TCS
TCS
l 7Z235253.°P
sync
to timebase

Fig. 26 Phase-locked slave (indirect sync) mode.
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