24th May 1994

Support Group Application Note
Number: 249

Issue: 1.13

Author: DW

a
Acorn@

Connection of Monitors to
Acorn Computers

This Application Note describeshow variousmonitorsmay be connectedo the Acorn family
of machinesandhow RISC OS machinegnay be suitablyconfiguredto usethem.Information
concerning MonitorTypes 4 and 5 (VGA and SVGA) are applicable to RISC OS 3.1 only.

Applicable Related
Hardware : Application
BBC Model B Notes:

BBC Master Series
Archimedes 300, 400, 540
A3000

R140, R200 series

A3010

A3020

A4000

A5000

Copyright © 1994 Acorn Computers Limited

Every effort hasbeenmadeto ensurethatthe informationin this leafletis true andcorrectat
thetime of printing. However,the productsdescribedn this leafletare subjectto continuous
developmenandimprovementsand Acorn Computerd.imited reserveshe right to change
its specificationsat any time. Acorn Computerd.imited cannotacceptliability for any loss
or damagearising from the use of any information or particularsin this leaflet. ACORN,
ECONET and ARCHIMEDES are trademarks of Acorn Computers Limited.

226 VIDC Screen Mode
Parameters

247 Sharing Multiscan
Monitorsand TV Displayson a
Single RISC OS Computer

Support Group

Acorn Computers Limited
Acorn House

Vision Park

Histon, Cambridge

CB4 4AE



Support Group Application Note No. 249sue 1.13 24th May 1994

Video signals and Standards

Acorn RISC OS 3 systems areapableof connectingo displaysconformantwith severalindustry-standard
video specificationsgachof thesedistinguishedvy the value of the MonitorTypevariableheldin battery-
backedmemory. The value assignedto this variable may be examinedfrom the commandline using
* STATUS, and changed usirf@ONFI GURE MONI TORTYPE <number>.

MonitorType 0: Televisions and TV Scan-Rate Monitors

Many TVs arenow equippedwith Peritel(SCART)input sockets.This type of socketwasalsofitted to the
early AcornAKF11 and AKF12 monitors,which are basedon the Philips8833 Mk 1l chassis.Before
attemptingto connectan Acorn computerto suchaninput, it is wiseto checkin the display'sdocumentation
whetherthe SCART input is compliantwith the SENELECstandardjf the documentations not specific,
contactthe manufactureof the display. As a rule-of-thumbguide, the R, G and B signalsshouldnot be
driven negative.

For machinesotherthanthe A3000, a standardpassiveSCART lead may be used;however,asthe A3000
PSUis unableto providethe +12V requiredto switch during blanking (line flyback) underthe SENELEC
signalstandardan "active" cable(Acorn ProductCode AKA77) is availablevia Acorn dealers.This cable
contains a circuit module which ramps the +5V signal to the required +12V level.

In order to produce the composite sync required by the TV, the computer must be configured using

* CONFI GURE SYNC 1
at the command line (preB42 from the Desktop) followed by @trl-Break to put the change into effect.

Whenconnectingmonitorswhich requirecompositesync, notethatthe machinesn the Acorn rangewhich

are equipped with a 15 way D connector for video output supply the CSync signal on pin 14, not pin 13.
If the computeris equippedwith botha D type"video out" connectoranda UHF modulator, picturequality

will generally be better when the "video out" is connectedto the Peritel connectoron the TV. The
computer'svideo signal will appearin the TV frequencyrange designated'Channel 36" in the TV
standards.

It is knownthata smallnumberof modelsof Teletext-equippedV produceanindistinctpicturewhenused
with an A3010 via the UHF modulator;this problemmay usuallybe resolvedby switchingthe TV into
Teletext mode, in order to force the TV to accept the alternative input.

In addition, it may be necessarywhenusinga TV with multiple input connectorsto makeadjustmentso
the controlsof the TV so that the input being usedby the computerhasfirst priority; consultyour TV
documentation if this is an issue.
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A list of Acorn TV scan-rate monitors (MonitorType 0) is given below, along with their pinouts:

fffffffff B Pin Designation Voltages and | mpedances
| IS 1

2 D D : 2 Audio input 0.5Vrms/> 10 k Ohm
J 3! 3

4 D ; 4 Earth conn. for audio

l D 5 5 Earth conn. B input

6 D : 6 Audio input 0.5V rms/> 10 k Ohm
1 D D 7 7 B input 0.7V pp/ 75 Ohm

'8 ! 8

1 D 9 9 Earth conn. G input

10 | 10

| D D 11 11 G input 0.7V pp/ 75 Ohm

12 ! 12

l D 13 13 Earth conn. R input

14 | 14

1 GD 15/ 15 R input 0.7V pp/75 Ohm

1 | 16

| 17 17

| 19| 19

lZOD Q ; 20 Composite sync input 0.2-1V pp/ 75 Ohm
o ooTder 21 Screening plug

Figure 1: Acorn AKF11/ AKF12 Pinout (standard SCART Peritel)

The AKF11 and AKF12 alsohavedigital (RGB TTL) signalinputs,soa BBC Masteror Model B may be

connected:

=

Status Comput
Red

Green

Blue

Intensity

Earth
Composite Syr
Open

Figure 2: AKF11/ AKF12 RGB TTL pinout
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@@@@@ () () (3)(2) (v)
clolole OO

Pin Signal
i 1 1 Red
Pin Signal > o
1 ov 3 Blue
4 ID (Bit 2); Not connected
2 Not connected : Test (OV)
3 Red 6 R return (0V)
4 Green 7 G return (0V)
5 Blue g E5r\(jturn ov)
6 Not connected 10 OV( ) j
. 11 ID (Bit 0); Not connecte
; ﬁO[npOSIte fy(?c 12 ID (Bit 1); Not connected
Ot connecte 13 Hsync
9 Not connected 14 Composite sync
15 ID (Bit 3); Not connected
Figure 3: AKF17 pinout Figure 4: AKF30 / AKF40 pinout

NB. The AKF17 pinoutaboveis the pinoutof the connectoractuallyon the rearof the monitor,andNOT of
the end of the patch lead which connects it to the computer.

It is alsopossibleto connecta Model B or Masterto an AKF17 / 30/ 40; however,someseriesresistors
needto befitted to bringtheline level downfom 1.66V to the 1.4V acceptabldy the monitor. 120 Ohm,
0.25W, 5% tolerance resistors in each of the R, G and B lines should reduce the level to about 1.0V.
This lead can be ordered from an Acorn dealer as product code ANG17.

9 way D type 5 pin DIN (BBC / Master)
1 Blue [ — 3 Blue
L
2 Green | — 2 Green
L
3 Red [ 1 Red
4 Ground 5 Ground
8 Csync 4 Sync

Figure 5: Wiring Diagram to connect Model B / Master to AKF17

Support Group Application Note No. 249sue 1.13 4



Support Group Application Note No. 249sue 1.13 24th May 1994

MonitorType 1: Multiscan

Multiscanmonitorssuchasthe AKF50 and AKF52 arecapableof displayingscreemrmodeswith a rangeof

horizontal and vertical scanfrequenciesthe Acorn rangeof machinescomprisingthe Archimedes540,

R200 Series,A5000, A4000,A3020 and A3010 are capableof producingoutput with horizontal scan
frequencybetweenl5kHz and 61kHz (seeApplication Note 226). Generally,multiscanmonitorsrequire
the horizontaland vertical syncsignalsto be suppliedby the computerseparatelyyhich may be achieved
using

* CONFI GURE SYNC 0
followed by aCtrl-Break.

In the caseof monitorswhich require a cableterminatingin separateR, G, B, Horizontal and Vertical
Syncs, these may be obtained from Videk.

Most multiscanmonitors will not be able to display thefull rangeof screenmodes;however,Acorn's
AKF50 andAKF52 can, withthe exceptionof Mode 23. Acorn'snewestMultiscanmonitor,the AKF85, as
suppliedoptionallywith the Risc PC, carsupportall the samemodesasthe AKF50 andAKF52, in addition
to all the extendeddefinitions provided by the Risc PC. Thesehigh-specificationmonitors may display
someof the lower-resolutionrscreermodesin a "letterbox" format; however they canbe adjusted(or in the
caseof the AKF85, programmed)to alter the aspectratio of the displayedscreenso that the effect is

minimised.
Pin Signal Pin Signal
1 Red
2 1 Red
Green 2 .
3 Blue 5 (élre:n (switchably to sync on Green)
; u

g gx to Pin 10 4 Connected to Pin 10
5 Self Test (Not connected)

6 R return (0V)
6 R return (OV)

7 G return (0OV)
7 G return (OV)

8 B return (0V)
8 B return (0V)

9 Not connected o

- 9 No pin fitted

10 Digital ground 10 Loaic around

11 ID (Bit 0); OV from Pin 10 gic ground

12 ID (Bit 1); Not connected 11 Connected to Pin 10

’ 12 ID (Bit 1); Not connected
13 Hsync
14 Vv 13 Hsync / Csync
sync 14 Vsync
15 ID (Bit 3); Not connected 15 No pin fitted
Figure 6: AKF18/ AKF50/ AKF52 / AKF60 pinout Figure 7: AKF85 pinout

The AKF60 and AKF85 are compliantwith the DPMS (Display PowerManagemen8ystem)VESA / EC
standardandmay be switchedinto a low powerconsumptiorstateby shuttingoff oneof the syncsignals.
The facility to control DPMS is only availableon the Acorn Risc PC range;pleaseconsult themanual
supplied with your monitor for further details on the DPMS modes available.
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MonitorType 2: High Resolution Mono

Thesemonitorsaredesignedor specialisedisewith CAD, DTP or UNIX applicationsandareusually very
large; they are only capable of being run in screen mode 23. Generally, they also require separate syr

MonitorType 3: VGA

VGA wasdevelopedasa displaystandardoy IBM in 1986,andhas ahorizontalscanrate of roughly 31.5
kHz, with separatesyncs.VGA monitorsare capableof displayinga largesubsetof Acorn screenmodes;
see Application Note 226 for further details.

MonitorType 4. SVGA

SVGA andtherelatedXGA arethe currentdisplaystandard$or manylBM compatibledesktopcomputers
andcompatiblesTheyalsoscanhorizontallyat 36 kHz, but havea largernumberof pixelsperscannedine
thanVGA. Again, SVGA monitorscandisplaya largesubsebf Acorn screermodes andApplication Note
226 supplies the relevant list.

Monitor standardscurrently not supportedwithout externalhardwareadaptorsare the classof monitors
which require their Sync signal to be mixed into part of the extreme frequency spectrum of the Green ¢

For further information on connectorpinouts and cable wiring diagramsrequiredto connectthird party
monitorsto Acorn computersrefer to the relevantAppendix in the Welcome Guide suppliedwith the
computer.

Monitor Connection Adaptors

Prior to the A5000, RISC OS machineswere equippedwith primarily a 9 pin D type video connector,
althoughthe Archimedes400 seriesalso had a pair of BNC connectorgo supply high-resolutionmono
monitors. In the caseof Acorn multiscan monitors such as the AKF50 and AKF52, the monitors are
equippedwith 15 pin D connectors.Adaptors to enable these monitors to be connectedto earlier
Archimedes,and for earlier monitors to be connectedto current machines, may be obtained from

Interconnections or Videk.

Interconnectiond?art number12.01.15.MB.510Mwill enablea computerequippedwith a 15 pin video
output to be connected to a monitor with a 9 pin input.
Interconnection®artnumberl12.01.15.MB.510Rvill enablea computerequippedwith a9 pin video output
to be connected to a monitor with a 15 pin input.

Shouldyou requirethem, signal allocationsfor the computervideo outputsare detailedin the Welcome
Guide / Installation Manual accompanying the computer.
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VIDC Enhancers

Thesedevicesarefor usein earlier Archimedesmachinessuchas 300 and 400 series,the A3000 andthe
R140.In thesemachinesthe video controllerwasclockedat 24MHz, andhencewasonly ableto providea
sufficiently fast datastreamto updatea medium-resolutiordisplay. The Enhancerggenerallycomprisea
36MHz crystal and a switching systemto enablethe VIDC to be driven at 36 MHz and thus be able to
handlehigh-resolutiondisplays.From the Archimedes540 onwards this systemwasbuilt in asa standard
feature.

VIDC Enhancers are not supplied or recommended by Acorn, and their fitting involves soldering.

For thosewho decideto go aheadand fit an EnhancerJack of softwareswitchingin the enhancemay
causethe computerto powerup in amodewhich providesotherthan24MHz to VIDC; thiswill resultin the
Power-onSelf Testin RISC OS 3.1 reportingvideo errors.The VIDC test,alongwith the long RAM test
whichis carriedout, may be disabledby settingbit 7 of byte &BC in battery-backednemory;the following
BASIC program allows this to be done:

REM Set state of VIDCTest bit in CMOS

SYS 6, 161,188 TO , , A% REM read the val ue
SYS 6, 162,188, (A% OR 1<<7): REMwrite it back with bit 7 set
END

In addition, this program may prove useful to usersof VGA and SVGA monitors, which can be
unsynchronised for several seconds when the machine is reset.

Useful Contacts

Interconnections Ltd
32 Guildford Road
Bisley

Woking

Surrey GU24 9AD

Tel: 0483 797418

Videk

Unit 10

Bowman Trading Estate
Westmorland Road
London NW9 9RW

Tel: 081 204 6690

Support Group Application Note No. 249sue 1.13 7



