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Overview
Thisdocumentdescribesamodularbackplanesystemdesignedfor RC2014-Z80
systems.

Inorder to describethis systemit isnecessaryto explainthe contextin whichit is
used.

AnRC2014-Z80computersystemisacombinationof hardwareandsoftware.

Computer
System

Hardware Software

Thehardwareisdividedinto modulesandabackplane. Peripheralhardware,such
asdiskdrives,havenot beenincludedin thisdescription.

Hardware

Backplane CardsModules



3

Modulesarepluggedinto abackplane,whichprovidesthe requiredelectrical
connectionsbetweenthe modules.

Backplane

Module

In the caseof amodularbackplane,the backplanecanbe formedfrom backplane
sectionsjoinedtogether.

Section

Module

Section

Module

Makingthe backplanefrom sectionsallowsflexibility in lengthandalsoenablesa
varietyof sectiondesignsto be linked.Belowaretwo linkedsections.
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Module
Atypicalmoduleis illustratedbelow.

Amodulehasanumberof properties:
�z Outline
�z Bus

TheOutlinedefinesthe sizeandshapeof the circuit board,asillustratedbelow.

TheBusdefinesthe physicalconnector,pin-outandthe electricalcharacteristicsof
the signals.
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Bus
ABusdefinesthe physicalconnector,the pin-outandthe electricalcharacteristicsof
the signals.

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

TheillustrationsbelowshowtypicalBusconnectors.

Male(plug)

Female(socket)

USERpins
AnyBuspin labelledUSERis free for anypurpose.Thisispart of the existing
RC2014-Z80busspecificationandisthereforeincludedin the modularbackplane
specification.
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Section
Anexampleof abackplanesectionisshownbelow.

Sectionscanbe joinedtogetherto form a largerbackplaneor to supportspecial
features.

ASectionhasthe followingproperties:
�z Outline
�z Input bus
�z Outputbus
�z Modulebus
�z Specialfeatures

TheOutlinedefinesthe size,shapeandfixingholesof the circuit board.

TheInput bus, Output busandModule busdefinethe connectors,pin-outsand
electricalcharacteristicsof the backplanesection’sinput (shownon the left in the
illustrationabove),output (right)andmoduleslots.
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Theconceptof input andoutput isperhapsa bit strangefor abus,but isusedhere
to indicatethe plugside(input)andsocketside(output).

Not all sectionsrequireboth input andoutput connectors.Forexample,the section
shownbelowhasapowersupplyat the input end,andcanthusonlybeextendedat
the output end.

BackplanesectionscanhaveSpecialfeatures. Forexample,the backplaneshown
abovehasapowersupply.Othersmighthavespecialbussignals,suchasUSERpins,
connectedfor functionslikethe Z80IEI/IEOdaisychain.
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Sections
Thefollowingtablessummarisethe currentlyavailableBackplaneSections.

Thetermsusedin this tablearedescribedin detail in the followingpages,but in
summarytheyareasfollows.

BP80 Backplanemodulesarejoinedwith an80-pinconnector.
Thespecificationfor this iscalledBP80.

Edgemtg Indicatesthe connectorissolderon the edgeof the circuitboard.
Theabsenceof the term “Edgemtg” meansthe connectoruses
throughholemounting.

IEI/IEO Thesearethe Z80mode2 interrupt daisychainsignals.

RC2014/80 ThisisanRC2014bususinga full 80-pinconnector.

Section Input bus Module bus Output
bus

Feature

StephenCousins
SC105

none 6 x RC2014/80 BP80
Edgemtg

Powerinput

StephenCousins
SC106

BP80
Edgemtg

6 x RC2014/80 BP80
Edgemtg

None

StephenCousins
SC107

BP80
Edgemtg

6 x RC2014/80 BP80
Edgemtg

IEIon pin 38
IEOon pin 39

StephenCousins
SC112

none 6 x RC2014/80 BP80 Powerinput

StephenCousins
SC113

BP80 6 x RC2014/80 BP80 None
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Allsignalsareconnectedstraightthroughto eachbusconnector(wiredin parallel)
unlessindicatedin the tablebelow.

A“linkabledaisychain” isonewhichcanbecreatedby fitting Dupontwires,or
similar,betweenjumperpins.Alternatively,linkscanbesolderedunderthe PCBfor
a tidier andmorerobustconnection.

Section

Feature S
C

10
5

S
C

10
6

S
C

10
7

S
C

11
2

S
C

11
3

Detaileduserguideavailable • • • • •
Edgemountedin/out busconnector(s) • • •
Throughholein/out busconnector(s) • •
Powersupplyinput insteadof ‘input’ bus • •
Interrupt daisychainusingpins40and80 • • • • •
Interrupt daisychainusingpins38and39 •
Linkabledaisychainusingpins38and39 • •
Signalslinkedto input bus
connectorviasolderpads

USER1 •
USER2 •
USER3 •
TX2 •
RX2 •

Signalslinkedbetweensomeor
allmodulesocketsviajumpers

USER1 • •
USER2 • •
USER3 • •
TX2 • •
RX2 • •

RC2018/80modulesockets 6 6 6 6 6
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Section:Stephen CCousins,SC105

Thissection,alongwith SC106andSC107,useedgemounted2 row by40pinheader
plugsandsockets,with 2.54mmpinspacing,for the input andoutput bus,asshown
below.

Theinput endhasasimplepowersupplyinsteadof an input connector.

Section Input bus Module bus Output bus Feature
StephenCousins
SC105

none 6 x
RC2014/80

BP80
Edgemtg

Powerinput
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Allsignalsrun straightthrough,exceptpins40and80whichareusedfor an
interrupt daisychain.ThesesignalsarelabelledIEOandIEI.

Powersupplyandresetcircuit:
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SC105Layout

Thesectionlayoutanddimensionsareshownbelow.

Therearefour fixingholes,symmetricallyplaced.

TherearesixRC2014/80modulesockets,0.6” apart,andcentredon the circuit
board.
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SC105Schematic

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

http://www.scc.me.uk
http://www.EasyEDA.com
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Section:StephenCCousins,SC106

Thissectionusesthe sameedgemounted2 row by40pin headerplugsandsockets
asSC105andSC107.

All signalsrun straightthrough,exceptpins40and80whichareusedfor an
interrupt daisychain.ThesesignalsarelabelledIEOandIEI.

Section Input bus Module bus Output bus Feature
StephenCousins
SC106

BP80
Edgemtg

6 x
RC2014/80

BP80
Edgemtg

None
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SC106Layout

Thesectionlayoutanddimensionsareshownbelow.

Therearefour fixingholes,symmetricallyplaced.

TherearesixRC2014/80modulesockets,0.6” apart,andcentredon the circuit
board.
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SC106Schematic

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

http://www.scc.me.uk
http://www.EasyEDA.com
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Section:StephenCCousins,SC107

Thissectionusesthe sameedgemounted2 row by40pin headerplugsandsockets
asSC105andSC106.

All signalsrun straightthrough,exceptpins40and80,andalso38and39,whichare
all usedfor aninterrupt daisychain.Thedaisychainsignalsareduplicatedon pins
38and39sotheycanbe usedbymodulesthat areonly39pinslong.Thesesignals
arelabelledIEOandIEI.

Section Input bus Module bus Output bus Feature
StephenCousins
SC107

BP80
Edgemtg

6 x
RC2014/80

BP80
Edgemtg

IEIon pin 38
IEOon pin 39



18

SC107Layout

Thesectionlayoutanddimensionsareshownbelow.

Therearefour fixingholes,symmetricallyplaced.

TherearesixRC2014/80modulesockets,0.6” apart,andcentredon the circuit
board.
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SC107Schematic

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

http://www.scc.me.uk
http://www.EasyEDA.com
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Section:StephenCCousins,SC112

Thissection,alongwith SC113,usethroughhole2 row by40pinheaderplugsand
sockets,with 2.54mmpinspacing,for the input andoutput bus,asshownbelow.

Theinput endhasasimplepowersupplyinsteadof an input connector.

Section Input bus Module bus Output bus Feature
StephenCousins
SC112

none 6 x
RC2014/80

BP80 Powerinput
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Allsignalsrun straightthrough,exceptpins40and80whichareusedfor an
interrupt daisychain.ThesesignalsarelabelledIEOandIEI.

Powersupplyandresetcircuit:
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SC112Layout

Jumpersareprovidedto enablesomebussignalsto be isolatedor connectedto
adjacentmodulesockets.

Thesectionlayoutanddimensionsareshownbelow.

Therearesixfixingholes,symmetricallyplaced.

TherearesixRC2014/80modulesockets,0.6” apart,andcentredon the circuit
board.
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Thespacingbetweentwo joinedsectionsisshownbelow.

Thisspacingis for modularbackplanesectionsthat areconnectedwith throughhole
connectors,suchasSC113,not the alternativedesignusingedgemounted
connectors.
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SC112Schematic

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

http://www.scc.me.uk
http://www.EasyEDA.com
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Section:StephenCCousins,SC113

Thissectionusesthroughholemounted2 row by40pin headerplugsandsocketsas
input andoutput connectors.

All signalsrun straightthrough,exceptpins40and80,whichareusedfor an
interrupt daisychain.

Section Input bus Module bus Output bus Feature
StephenCousins
SC113

BP80 6 x
RC2014/80

BP80 none
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SC113Layout

Jumpersareprovidedto enablesomebussignalsto be isolatedor connectedto
adjacentmodulesockets.

Thesectionlayoutanddimensionsareshownbelow.

Therearesixfixingholes,symmetricallyplaced.

TherearesixRC2014/80modulesockets,0.6” apart,andcentredon the circuit
board.



27

Thespacingbetweentwo joinedsectionsisshownbelow.

Thisspacingis for modularbackplanesectionsthat areconnectedwith throughhole
connectors,suchasSC112,not the alternativedesignusingedgemounted
connectors.
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SC113Schematic

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

http://www.scc.me.uk
http://www.EasyEDA.com


29

Buses
ABusdefinesthe physicalconnector,the pin-outandthe electricalcharacteristicsof
the signals.

Thefollowingpagesdetailall the bussystemsusedby the modularbackplane
system.

Thisspecificationrelatesto the RC2014buswhenusedwith Z80familyprocessors.
Beinga verysimplebus,manyof the bussignalsaredirectlyconnectedto the
processor.Thespecificationfor mostbussignalsisthereforedefinedin the Z80data
sheets.

Otherbussignals,specificto the RC2014bus,aredefinedby the RC2014
specification.Detailscanbe foundat www.rc2014.co.uk

http://www.rc2014.co.uk
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Bus:BP80

Thisbususesa 2 row by40pinheaderandsocket, with 2.54mmpinspacing,andis
basedon the RC2014enhancedbus.It isusedonly for connectingtogether
backplaneSections.

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

Pin Signalname Pin
41 Not yet assigned A15 1
42 Not yet assigned A14 2
43 Not yet assigned A13 3
44 Not yet assigned A12 4
45 Not yet assigned A11 5
46 Not yet assigned A10 6
47 Not yet assigned A9 7
48 Not yet assigned A8 8
49 A23 A7 9
50 A22 A6 10
51 A21 A5 11
52 A20 A4 12
53 A19 A3 13
54 A18 A2 14
55 A17 A1 15
56 A16 A0 16
57 GND GND 17
58 5V 5V 18
59 /RFSH /M1 19
60 PAGEor /RESET2 /RESET 20
61 CLOCK2 CLOCK 21
62 /BUSACK /INT 22
63 /HALT /MREQ 23
64 /BUSRQ /WR 24
65 /WAIT /RD 25
66 /NMI /IORQ 26
67 D8 D0 27
68 D9 D1 28
69 D10 D2 29
70 D11 D3 30
71 D12 D4 31
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Allsignalsconformto the RC2014busspecificationunlessotherwisestated.

Backplanesectionssupportingthe Z80interrupt daisychainshouldinput andoutput
the IEIandIEOsignalson USER8andUSER4respectively.Thesesignalsaredefinedin
the Z80datasheet.Theinput (IEI)hasa pull up resistoron the moduleusingit.
SignalsA16to A23areadditionaladdresslines.

Thepositionof throughholestyleinput (plug)andoutput (socket)connectors,
relativeto the edgeof the sectionboards,isshownbelow.

72 D13 D5 32
73 D14 D6 33
74 D15 D7 34
75 TX2 TX 35
76 RX2 RX 36
77 USER5 USER1 37
78 USER6 USER2 38
79 USER7 USER3 39
80 USER8(IEI) USER4(IEO) 40
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Thepositionof the input andoutput connectorsissetsuchthat the spacing
betweenmodulesocketson joinedsectionsremainsconsistentacrossjoins,as
illustratedbelow.

Theillustrationbelowshowsthe pin numberingof the BP80connector:
�z Socket- seenfrom the plugside(not the solderside),and
�z Plug- seenfrom the solderside

Thisbuscanalsobe implementedusingedgemountedconnectors.Thisvariantis
calledBP80Edgemtg.



33

Bus:RC2014/standard

Thisisthe originalRC2014bus.It usesa1 row by40pin headerandsocket.In some
casespin 40isnot present,suchaswhenthe conventionalmoduleoutline isused
whichistoo short for all 40pins.

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

Signalname Pin
A15 1
A14 2
A13 3
A12 4
A11 5
A10 6
A9 7
A8 8
A7 9
A6 10
A5 11
A4 12
A3 13
A2 14
A1 15
A0 16
GND 17
5V 18
/M1 19
/RESET 20
CLOCK 21
/INT 22
/MREQ 23
/WR 24
/RD 25
/IORQ 26
D0 27
D1 28
D2 29
D3 30
D4 31
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Additionalinformation:www.rc2014.co.uk

D5 32
D6 33
D7 34
TX 35
RX 36
USER1 37
USER2 38
USER3 39
USER4 40

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

TheoriginalRC2014busconnectorisonlyasinglerow, while the enhancedbus,
introducedfor the Probackplane,addsapartialsecondrow. It usesa2 row by40
pinheaderandsocket,but with somepositionsnot present.Thoselabelledbelowas
“Not used” do not haveholesor trackson the Probackplane.In somecasespins40
and80arenot present,suchaswhenthe conventionalmoduleoutline isusedwhich
istoo short for all 40or 80pins.In mostcasesenhancedbusmodulesdo not have
pinsin manyof the enhancedbuspositions.

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

Pin Signalname Pin
41 Not used A15 1
42 Not used A14 2
43 Not used A13 3
44 Not used A12 4
45 Not used A11 5
46 Not used A10 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 A1 15
56 Not used A0 16
57 GND GND 17
58 5V 5V 18
59 /RFSH /M1 19
60 PAGEor /RESET2 /RESET 20
61 CLOCK2 CLOCK 21
62 /BUSACK /INT 22
63 /HALT /MREQ 23
64 /BUSRQ /WR 24
65 /WAIT /RD 25
66 /NMI /IORQ 26
67 D8 D0 27
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Additionalinformation:www.rc2014.co.uk

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 USER5 USER1 37
78 USER6 USER2 38
79 USER7 USER3 39
80 USER8 USER4 40

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

Thisisanunofficialextensionof the RC2014bus.It usesa 2 row by40pin header
andsocket.Backplaneshaveall 80positionsfitted, with 40and80beingusedasan
interrupt daisychain.Modulesarelongenoughfor all 80pins,but mayhavesome
pinsmissingin the secondrow.

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

Pin Signalname Pin
41 Not assigned A15 1
42 Not assigned A14 2
43 Not assigned A13 3
44 Not assigned A12 4
45 Not assigned A11 5
46 Not assigned A10 6
47 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 A18 A2 14
55 A17 A1 15
56 A16 A0 16
57 GND GND 17
58 5V 5V 18
59 /RFSH /M1 19
60 PAGEor /RESET2 /RESET 20
61 CLOCK2 CLOCK 21
62 /BUSACK /INT 22
63 /HALT /MREQ 23
64 /BUSRQ /WR 24
65 /WAIT /RD 25
66 /NMI /IORQ 26
67 D8 D0 27
68 D9 D1 28
69 D10 D2 29
70 D11 D3 30
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Allsignalsconformto the RC2014busspecificationunlessotherwisestated.

SignalsIEIandIEOform aninterrupt daisychain.Thesesignalsaredefinedin the Z80
datasheet.Theinput (IEI)hasapull up resistoron the moduleusingit. SignalsA16
to A23areadditionaladdresslines.

Additionalinformation:www.scc.me.co.uk

71 D12 D4 31
72 D13 D5 32
73 D14 D6 33
74 D16 D7 34
75 TX2 TX 35
76 RX2 RX 36
77 USER5 USER1 37
78 USER6 USER2 38
79 USER7 USER3 39
80 IEI IEO 40

http://www.scc.me.co.uk
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Modules
AModuleisacircuitboardwhichplugsin to abackplane.

Thefollowingpagesdescribethe variousModuledesignssupportedby the modular
backplanesystem.
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Module: RC2014/Standard

Thesemodulesaredesignedfor the RC2014standardbusandthususea singlerow
busconnector.

In the earlydaysof the RC2014bus,modulesizeswerenot standardised.More
recentlyhowever,the moduleoutline isnearlyalwaysthat illustratedbelowand
documentedhere:http://rc2014.co.uk/1377/module-template/

Modulesdesignedfor the RC2014standardbusdo not haveto conformto the
recommendedoutlineshownhere.

Modulesbuilt for the RC2014standardbusalsowork with RC2014enhancedbus
backplanes,suchasthe BackplanePro,andthe unofficialRC2014/80bus.

http://rc2014.co.uk/1377/module-template/
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Module: RC2014/Enhanced

Thesemodulesaredesignedto takeadvantageof the RC2014enhancedbusand
thususeat leastsomeof the secondrow of pinsin the enhancedbusspecification.

Themoduleoutline isnearlyalwaysthat illustratedbelowanddocumentedhere:
http://rc2014.co.uk/1377/module-template/

Modulesdesignedfor the RC2014enhancedbusdo not haveto conformto the
recommendedoutlineshownhere.

Modulesbuilt for the RC2014enhancedbusmayalsowork with RC2014standard
busbackplanes,suchasthe Backplane5. However,whenconnectedto anRC2014
standardbackplanesomeof the module’sfeaturesmaynot be available.

http://rc2014.co.uk/1377/module-template/
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Module: RC2014/80

Thesemodulesaredesignedfor the RC2014/80bus(whichisnot anofficialRC2014
variant).

Themaindistinguishingfeatureof thesemodulesisthat theyarelargeenoughto fit
a full 40or 80pin header.Pin40and80areusedfor aninterrupt daisychain.

Thesuggestedoutline for thesemodulesis illustratedbelow.

Modulesdesignedfor the RC2014/80busdo not haveto conformto the
recommendedoutlineshownhere.

Modulesbuilt for the RC2014/80busmayalsowork with RC2014standardor
enhancedbusbackplanes.However,whenconnectedto thesebackplanessomeof
the module’s featuresmaynot beavailable.
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History
2018-07-21 v0.0 Beganfirst draft
2018-07-29 v0.1 Sharedonlywith TomSzolyga
2018-08-22 v0.2 Sharedon the RC2014googlegroupfor discussion
2018-09-09 v0.3 Modified to takeinto accountfeedbackfrom group

Thedocumentisnow morefocusedon RC2014-Z80
2018-09-19 v0.4 Addedschematicsandother minor changes
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ContactInformation
If youwishto contactmeregardingthisdocument,or the hardwareandsoftwareit
relatesto, usethe contactpageat www.scc.me.uk

StephenCCousins,Chelmsford,Essex,UnitedKingdom.

RC2014information
Informationaboutthe RC2014systemcanbe foundat www.rc2014.co.uk

RC2014support
Issuesrelatedto the RC2014canbepostedon the googlegroup“RC2014-Z80”.

RC2014supplies
PartscanbepurchasedthroughTindieat www.tindie.com(search“RC2014”)

OfficialRC2014partsareat:
https://www.tindie.com/stores/Semachthemonkey/

More information andupdates
Visitwww.scc.me.ukfor additionalinformationandupdatesto thisdocument.

http://www.scc.me.uk
http://www.rc2014.co.uk
http://www.tindie.com
https://www.tindie.com/stores/Semachthemonkey/
http://www.scc.me.uk
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Credits
Thedesignof my first modularbackplanes(SC105,SC106andSC107)wasinspired
byJonLangseth’sZ50Bus5 slotbackplane,whichisavailableto extendthe LiNC80
SBC1.ThanksJon.

Thedesignof the secondgenerationmodularbackplanes(SC112andSC113)isthe
resultof improvementsmadefrom the earlierdesigns.In additionthe earlier
backplaneshaveprovidedfeedbackfrom other RC2014users.Sothanksto those
who haveprovidedvaluablefeedbackandcomments.

Afurther influencehasbeenTomSzolyga.I’verecentlybeendiscussingmany
aspectsof retro computerswith Tomandwe havebeenactivelyworkingtowards
somecommondesigns,includingmodularbackplanes.Thesecondgeneration
designs(SC112andSC113)arethe first productsto benefit from thesediscussions.
ThanksTom.


