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Overview

Thisdocumentdescribesa modularbackplanesystemdesignedior RC2014-7280
systems.

Inorderto describethis systemit is necessaryo explainthe contextin whichit is
used.

AnRC2014-Z86omputersystemis a combinationof hardwareand software.

Computer
System

Hardware Software

Thehardwareis dividedinto modulesanda backplane Peripherahardware,such
asdiskdrives,havenot beenincludedin this description.

Hardware

Backplane Modules




Modulesare pluggedinto a backplanewhichprovidesthe requiredelectrical
connectiondbetweenthe modules.

Module

Backplan

Inthe caseof amodularbackplanethe backplanecanbe formed from backplane
sectionsjoinedtogether.

Makingthe backplandrom sectionsallowsflexibility in lengthandalsoenablesa
varietyof sectiondesigngo be linked.Belowaretwo linkedsections.




Module

Atypicalmoduleisillustratedbelow.
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Amodulehasa numberof properties:
z Outline
z Bus

TheOutline definesthe sizeand shapeof the circuitboard,asillustratedbelow.

~

TheBusdefinesthe physicakonnector pin-outandthe electricalcharacteristicof
the signals.



Bus

ABusdefinesthe physicalconnector,the pin-outandthe electricalcharacteristicof
the signals.

Therearetwo halvesto aBus;the male(plug)andthe female(socket). TheModule
hasthe plugandthe backplanehasthe matingsocket.Similarly backplaneSections
usuallyhavea male(plug)at the input end and a female(socket)at the output end.

Theillustrationsbelow showtypicalBusconnectors.

S pin 38
pin 39

Female(socket)

USERIns

AnyBuspin labelledUSERS free for any purpose.Thisis part of the existing
RC2014-z8busspecificationrandis therefore includedin the modularbackplane
specification.



Section

Anexampleof abackplanesectionis shownbelow.
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Sectionganbe joinedtogetherto form alargerbackplaneor to supportspecial
features.

A Sectionhasthe following properties:

z Outline

z Inputbus

z Outputbus

z Modulebus

z Speciafeatures

TheOutline definesthe size shapeandfixingholesof the circuit board.

Thelnput bus, Output busand Module bus definethe connectors pin-outsand
electricalcharacteristic®f the backplanesectiorisinput (shownon the left in the
illustrationabove),output (right) andmoduleslots.



Theconceptof inputand output is perhapsa bit strangefor a bus,but isusedhere
to indicatethe plugside(input) and socketside (output).

Not all sectionsrequireboth input and output connectors Forexample the section
shownbelowhasa power supplyat the input end, and canthus only be extendedat
the output end.

BackplaneectionscanhaveSpeciafeatures. Forexample the backplaneshown
abovehasa power supply.Othersmight havespeciabussignalssuchasUSERins,
connectedfor functionslike the Z80IEI/IEQdaisychain.



Sections

Thefollowingtablessummarisehe currentlyavailableBackplanesections.

Section Input bus | Module bus Output Feature
bus
StephenCousins| none 6XxRC2014/80 | BP80 Powerinput
SC105 Edgemtg
StepherCousins| BP80 6xRC2014/80 | BP80 None
SC106 Edgemtg Edgemtg
StephenCousins| BP80 6xRC2014/80 | BP80 IElon pin 38
SC107 Edgemtg Edgemtg | IEOonpin39
StephenCousins| none 6xRC2014/80 | BP80 Powerinput
SC112
StepherCousins| BP80 6xRC2014/80 | BP80 None
SC113

Thetermsusedin thistable are describedn detailin the following pageshutin
summarythey are asfollows.

BP80 Backplanenodulesare joinedwith an80-pinconnector.
Thespecificatiorfor thisis calledBP80.

Edgemtg Indicatesthe connectoris solderon the edgeof the circuitboard.
Theabsenceof the term “Edgemtg” meansthe connectoruses
throughhole mounting.

IEI/IEO Thesearethe Z80mode 2 interrupt daisychainsignals.

RC2014/80 ThisisanRC201sususingafull 80-pinconnector.



Allsignalsare connectedstraightthroughto eachbusconnector(wiredin parallel)
unlessindicatedin the table below.

Section IS
||
Feature 2l 3
Detaileduserguideavailable oo
Edgemountedin/out busconnector(s) IENK
Throughholein/out busconnector(s) K
Powersupplyinput insteadof ‘input bus | ¢ .
Interrupt daisychainusingpins40and80 | ¢ | e |||
Interrupt daisychainusingpins38 and 39 .
Linkabledaisychainusingpins38 and 39 o |
Signaldinkedto input bus USER1 .
connectorviasolderpads USER2 .
USER3 .
TX2 .
RX2 .
Signaldinkedbetweensomeor | USER1 K
allmodulesocketsviajumpers | USER2 o |
USER3 o |
TX2 ol
RX2 ol
RC2018/80nodulesockets 6|6/6|/6|6

A*“linkabledaisychairi isonewhichcanbe createdby fitting Dupontwires,or
similar,betweenjumper pins.Alternatively linkscanbe solderedunderthe PCHor
atidier andmore robustconnection.



Section:Stephen CCousinsSC105

Section Input bus Module bus | Outputbus | Feature
StephenCousins| none 6 X BP80 Powerinput
SC105 RC2014/80 | Edgemtg

Thissection,alongwith SC10&nd SC107useedgemounted?2 row by 40 pin header
plugsandsocketswith 2.54mmpin spacingfor the input and output bus,asshown
below.




Allsignalsun straightthrough,exceptpins40 and 80 which are usedfor an
interrupt daisychain.ThesesignalsarelabelledIEOandIEI.
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Powersupplyandresetcircuit:
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SC109 ayout
Thesectionlayoutanddimensionsare shownbelow.
Therearefour fixingholes,symmetricallyplaced.

Thereare sixRC2014/80nodulesockets0.6" apart,and centredon the circuit
board.
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SC10%chematic

Additionalinformation: www.scc.me.uk
Circuitboardsupplier-www.EasyEDA.com
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Section:StephenCCousinsSC106

Section Input bus Module bus | Outputbus | Feature
StephenCousins| BP80 6 X BP80 None
SC106 Edgemtg RC2014/80 | Edgemtg

Thissectionusesthe sameedgemounted?2 row by 40 pin headerplugsand sockets
asSC10mndSC107.

Allsignalsun straightthrough,exceptpins40 and 80 which are usedfor an
interrupt daisychain.ThesesignalsarelabelledIEOandIEI.
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SC106 ayout
Thesectionlayoutanddimensionsare shownbelow.
Therearefour fixingholes,symmetricallyplaced.

Thereare sixRC2014/80nodulesockets0.6" apart,and centredon the circuit
board.
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SC106chematic

Additionalinformation: www.scc.me.uk
Circuitboardsupplier:www.EasyEDA.com
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Section:StephenCCousinsSC107

Section Input bus Module bus | Outputbus | Feature
StephenCousins| BP80 6 X BP80 IElon pin 38
SC107 Edgemtg RC2014/80 | Edgemtg IEOon pin 39

Thissectionusesthe sameedgemounted?2 row by 40 pin headerplugsand sockets

asSC10smnd SC106.

Allsignalsrun straightthrough,exceptpins40and 80, andalso38 and 39, whichare

allusedfor aninterrupt daisychain.Thedaisychainsignalsareduplicatedon pins

38and 39sothey canbe usedby modulesthat are only 39 pinslong. Thesesignals

arelabelledIEOCand IEI.
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SC1071ayout
Thesectionlayoutanddimensionsare shownbelow.
Therearefour fixingholes,symmetricallyplaced.

Thereare sixRC2014/80nodulesockets0.6" apart,and centredon the circuit
board.
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SC105/Bchematic

Additionalinformation: www.scc.me.uk
Circuitboardsupplier-www.EasyEDA.com
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Section:StephenCCousinsSC112

Section Input bus Module bus | Outputbus | Feature
StephenCousins| none 6 X BP80 Powerinput
SC112 RC2014/80

Thissection,alongwith SC113usethroughhole 2 row by 40 pin headerplugsand
socketswith 2.54mmpin spacingfor the input and output bus,asshownbelow.

Theinput end hasa simplepower supplyinsteadof aninput connector.

20




Allsignalsun straightthrough,exceptpins40 and 80 which are usedfor an
interrupt daisychain.ThesesignalsarelabelledIEOandIEI.

Powersupplyandresetcircuit:

21



SC112 ayout

Jumpersare providedto enablesomebussignalgo beisolatedor connectedto
adjacentmodulesockets.

Thesectionlayoutanddimensionsare shownbelow.
Thereare sixfixingholes,symmetricallyplaced.

Thereare sixRC2014/80nodulesockets0.6" apart,and centredon the circuit
board.

22



Thespacingoetweentwo joined sectionsis shownbelow.

Thisspacings for modularbackplanesectionsthat are connectedwith throughhole
connectorssuchasSC113not the alternativedesignusingedgemounted
connectors.

23



SC1l1l1X5chematic

Additionalinformation: www.scc.me.uk
Circuitboardsupplier:www.EasyEDA.com
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Section:StephenCCousinsSC113

Section Input bus Module bus | Outputbus | Feature
StephenCousins| BP80 6 X BP80 none
SC113 RC2014/80

Thissectionusesthroughhole mounted2 row by 40 pin headerplugsand socketsas
input and output connectors.

Allsignalsun straightthrough, exceptpins40 and 80, whichare usedfor an
interrupt daisychain.

25



SC113 ayout

Jumpersare providedto enablesomebussignalgo beisolatedor connectedto
adjacentmodulesockets.

Thesectionlayoutanddimensionsare shownbelow.
Thereare sixfixingholes,symmetricallyplaced.

Thereare sixRC2014/80nodulesockets0.6" apart,and centredon the circuit
board.
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Thespacingoetweentwo joined sectionsis shownbelow.

Thisspacings for modularbackplanesectionsthat are connectedwith throughhole
connectorssuchasSC112not the alternativedesignusingedgemounted
connectors.

27



SC113chematic

Additionalinformation: www.scc.me.uk
Circuitboardsupplier:www.EasyEDA.com
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Buses

ABusdefinesthe physicalconnector,the pin-outandthe electricalcharacteristicof
the signals.

Thefollowingpageddetail all the bussystemausedby the modularbackplane
system.

Thisspecificatiorrelatesto the RC201buswhenusedwith Z80family processors.
Beinga verysimplebus, manyof the bussignalsaredirectly connectedto the
processorThespecificatiorfor mostbussignaldstherefore definedin the Z80data
sheets.

Otherbussignalsspecificto the RC201bus,aredefinedby the RC2014
specificationDetailscanbe found at www.rc2014.co.uk

29
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Bus:BP80

Thisbususesa 2 row by 40 pin headerandsocket with 2.54mmpin spacingandis
basedon the RC2014nhancedus.lt isusedonly for connectingogether
backplaneSections.

Thepin out belowis shownlookingfrom abovethe socket(from the plugside,not
the solderside)

Pin Signalname Pin
41 Notyet assigned Al5 1
42 Notyet assigned Al4d 2
43 Notyet assigned Al3 3
44 Notyet assigned Al2 4
45 Notyet assigned All 5
46 Notyet assigned Al0 6
a7 Notyet assigned A9 7
48 Notyet assigned A8 8
49 A23 A7 9
50 A22 A6 10
51 A21 A5 11
52 A20 A4 12
53 A19 A3 13
54 Al18 A2 14
55 Al7 Al 15
56 Al6 A0 16
57 GND GND 17
58 5V 5V 18
59 /RFSH /M1 19
60 PAGEr/RESET2 | /RESET 20
61 CLOCK2 CLOCK 21
62 /BUSACK /INT 22
63 /HALT /IMREQ 23
64 /BUSRQ /WR 24
65 IWAIT /RD 25
66 /NMI /IORQ 26
67 D8 DO 27
68 D9 D1 28
69 D10 D2 29
70 D11 D3 30
71 D12 D4 31

30



72 D13 D5 32
73 D14 D6 33
74 D15 D7 34
75 X2 TX 35
76 RX2 RX 36
77 USERS5 USER1 37
78 USER6 USER2 38
79 USER7 USER3 39
80 USERG@EI) USERJEO) 40

Allsignalsconformto the RC2014usspecificationunlessotherwisestated.

Backplanesectionssupportingthe Z80interrupt daisychainshouldinput and output
the IEland IEGsignalson USER8nd USER4espectively Thesesignalsaare definedin
the Z80datasheet.Theinput (IEl)hasa pull up resistoron the moduleusingit.
SignalsA16to A23are additionaladdresdines.

Thepositionof throughhole styleinput (plug)and output (socket)connectors,
relativeto the edgeof the sectionboards,is shownbelow.

31



Thepositionof the input and output connectords set suchthat the spacing
betweenmodulesocketson joinedsectionsremainsconsistentacrosgoins,as
illustratedbelow.

Theillustration belowshowsthe pin numberingof the BP8Cconnector:
z  Socket seenfrom the plugside(not the solderside),and
z  Plug- seenfrom the solderside

Thisbuscanalsobe implementedusingedgemountedconnectorsThisvariantis
calledBP8CEdgemtg.
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Bus:RC2014/&ndard

Thisisthe originalRC2014dus.It usesa 1 row by 40 pin headerandsocket.In some
case9in 40is not present,suchaswhenthe conventionaimoduleoutlineisused
whichistoo shortfor all 40 pins.

Thepin out belowis shownlookingfrom abovethe socket(from the plugside,not
the solderside)

Signalname Pin
Al15 1
Al4 2
Al13 3
Al12 4
All 5
A10 6
A9 7
A8 8
A7 9
A6 10
A5 11
Ad 12
A3 13
A2 14
Al 15
A0 16
GND 17
5V 18
/M1 19
/RESET 20
CLOCK 21
/INT 22
/IMREQ 23
/WR 24
/RD 25
/IORQ 26
DO 27
D1 28
D2 29
D3 30
D4 31

33



D5 32
D6 33
D7 34
TX 35
RX 36
USER1 37
USER?2 38
USERS 39
USER4 40

Additionalinformation: www.rc2014.co.uk
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Bus:RC2014/enhanced

TheoriginalRC2014usconnectoris only a singlerow, while the enhancedous,
introducedfor the Probackplaneaddsa partial secondrow. It usesa 2 row by 40
pin headerandsocket,but with somepositionsnot present.Thoselabelledbelowas
“Not used do not haveholesor trackson the Probackplaneln somecaseins40
and80 arenot present,suchaswhenthe conventionaimoduleoutline isusedwhich
istoo shortfor all 40 or 80 pins.In mostcaseenhancedusmodulesdo not have
pinsin manyof the enhanceduspositions.

Thepin out belowis shownlookingfrom abovethe socket(from the plugside,not
the solderside)

Pin Signalname Pin
41 Not used Al5 1
42 Not used Al4 2
43 Not used Al13 3
44 Not used Al12 4
45 Not used All 5
46 Not used Al10 6
47 Not used A9 7
48 Not used A8 8
49 Not used A7 9
50 Not used A6 10
51 Not used A5 11
52 Not used A4 12
53 Not used A3 13
54 Not used A2 14
55 Not used Al 15
56 Not used A0 16
57 GND GND 17
58 5V 5V 18
59 /RFSH M1 19
60 PAGEr/RESET2 | /RESET 20
61 CLOCK2 CLOCK 21
62 /BUSACK /INT 22
63 HALT /IMREQ 23
64 /BUSRQ /WR 24
65 /WAIT /RD 25
66 /NMI /IORQ 26
67 D8 DO 27

35



68 D9 D1 28
69 D10 D2 29
70 D11 D3 30
71 D12 D4 31
72 D13 D5 32
73 D14 D6 33
74 D15 D7 34
75 TX2 TX 35
76 RX2 RX 36
77 USERS USER1 37
78 USERG USER2 38
79 USER7 USERS 39
80 USERS USER4 40

Additionalinformation: www.rc2014.co.uk
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Bus:RC2014/80

Thisis an unofficialextensionof the RC201bus.It usesa 2 row by 40 pin header
andsocket.Backplanesaveall 80 positionsfitted, with 40 and80 beingusedasan
interrupt daisychain.Modulesare longenoughfor all 80 pins,but mayhavesome
pinsmissingn the secondrow.

Thepin out belowis shownlookingfrom abovethe socket(from the plugside,not
the solderside)

Pin Signalname Pin
41 Not assigned Al5 1
42 Not assigned Al4d 2
43 Not assigned Al3 3
44 Not assigned Al2 4
45 Notassigned All 5
46 Not assigned Al10 6
a7 Not assigned A9 7
48 Not assigned A8 8
49 A23 A7 9
50 A22 A6 10
51 A21 A5 11
52 A20 A4 12
53 A19 A3 13
54 Al18 A2 14
55 Al7 Al 15
56 Al6 A0 16
57 GND GND 17
58 5V 5V 18
59 /RFSH /M1 19
60 PAGEr/RESET2 | /RESET 20
61 CLOCK2 CLOCK 21
62 /BUSACK /INT 22
63 /HALT /MREQ 23
64 /BUSRQ /WR 24
65 IWAIT /RD 25
66 /NMI /IORQ 26
67 D8 DO 27
68 D9 D1 28
69 D10 D2 29
70 D11 D3 30
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71 D12 D4 31
72 D13 D5 32
73 D14 D6 33
74 D16 D7 34
75 TX2 X 35
76 RX2 RX 36
77 USERS USER1 37
78 USERG USER2 38
79 USER7 USERS 39
80 IEI IEO 40

All'signalsconformto the RC2014usspecificationunlessotherwisestated.
SignaldElandIEOCform aninterrupt daisychain.Thesesignalsare definedin the Z80

datasheet.Theinput (IEl)hasa pull up resistoron the moduleusingit. SignalsA16
to A23areadditionaladdresdines.

Additionalinformation: www.scc.me.co.uk
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Modules

AModuleisacircuitboardwhichplugsin to abackplane.

Thefollowing pagesdescribethe variousModule designssupportedby the modular
backplanesystem.
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Module: RC2014/Standard

Thesemodulesare designedor the RC2014tandardbusandthususea singlerow
busconnector.

Inthe earlydaysof the RC2014us,modulesizesverenot standardisedMore
recentlyhowever,the moduleoutline isnearlyalwaysthat illustratedbelowand
documentedhere: http://rc2014.co.uk/1377/module-template/

Modulesdesignedor the RC2014tandardbusdo not haveto conformto the
recommendedutline shownhere.

Modulesbuilt for the RC2014tandardbusalsowork with RC2014&nhancedous
backplanessuchasthe Backpland”ro,andthe unofficial RC2014/8®us.
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Module: RC2014/Enhanced

Thesemodulesare designedo take advantageof the RC2014nhancedusand
thususeat leastsomeof the secondrow of pinsin the enhancedusspecification.

Themoduleoutlineis nearlyalwaysthat illustratedbelowanddocumentedhere:
http://rc2014.co.uk/1377/module-template/
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Modulesdesignedor the RC2014nhancedusdo not haveto conformto the
recommendedbutline shownhere.

Modulesbuilt for the RC2014nhancedusmayalsowork with RC2014tandard
busbackplanessuchasthe Backplané. Howeverwhenconnectedio an RC2014
standardbackplanesomeof the modulésfeaturesmaynot be available.
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Module: RC2014/80

Thesemodulesare designedor the RC2014/8®us (whichisnot an official RC2014
variant).

Themaindistinguishingeature of thesemodulesisthat they arelargeenoughto fit
afull 40 or 80 pin header.Pin40 and80 are usedfor aninterrupt daisychain.

Thesuggestedautline for thesemodulesisillustratedbelow.

Modulesdesignedor the RC2014/8®usdo not haveto conformto the
recommendedutline shownhere.

Modulesbuilt for the RC2014/8®musmayalsowork with RC2014tandardor
enhancedusbackplanesHowever whenconnectedto thesebackplanesomeof
the modulésfeaturesmaynot be available.
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History

2018-07-21
2018-07-29
2018-08-22
2018-09-09

2018-09-19

v0.0
v0.1
v0.2
v0.3

v0.4

Begarfirst draft

Sharedonlywith TomSzolyga

Sharedonthe RC2014oo0glegroupfor discussion
Modified to takeinto accountfeedbackirom group
Thedocumentis now morefocusedon RC2014-780
Addedschematicandother minor changes
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Contactinformation

If youwishto contactme regardingthis document,or the hardwareand softwareit
relatesto, usethe contactpageat www.scc.me.uk

StephenC CousinsChelmsford EssexUnited Kingdom.

RC2014nformation
Informationaboutthe RC2014ystemcanbe found at www.rc2014.co.uk

RC2014upport
Issuegelatedto the RC2014anbe postedon the googlegroup“RC2014-280

RC2014upplies
Partscanbe purchasedhrough Tindieat www.tindie.com(search*RC201%)

OfficialRC2014artsareat:
https://www.tindie.com/stores/Semachthemonkey/

More information and updates
Visitwww.scc.me.ulor additionalinformation and updatesto this document.
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Credits

Thedesignof my first modularbackplanegSC1055C10&nd SC107yvasinspired
by JonLangsetts Z50Bus$ slot backplanewhichisavailableto extendthe LINC80
SBC1Thanks]on.

Thedesignof the secondgenerationmodularbackplane¢SC112and SC113jsthe
resultof improvementsmadefrom the earlierdesignsin additionthe earlier
backplanedaveprovidedfeedbackirom other RC2014isers.Sothanksto those
who haveprovidedvaluablefeedbackand comments.

Afurther influencehasbeenTomSzolygal've recentlybeendiscussingnany
aspectf retro computerswith Tomandwe havebeenactivelyworkingtowards
somecommondesignsjncludingmodularbackplanesThesecondgeneration
designgSC112and SC113arethe first productsto benefitfrom thesediscussions.
ThanksTom.
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