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1. Introduction

1.1 Short Description

ThelPO03isasingleheight board out of theMicroSysVMEbusline. Itisusedasanonintelligent carrier
boardfor uptofour ‘ IndustryPack' modul esaccordingto the Green Spring L ogic I nterface Specification
Revision0.7.1for IP-M odules. Two modul escan bemounted directly ontothel POO3, for theother two
modules, apiggyback extention board (I EO03) must beused. Thefront end of thel P-M odules otscanbe
equippedwithdifferent adapter boardsof thel PAxx series. Thel POO3 supportsall kind of singleor double
|P-M oduleswith an 8 or 16 bit wide databus. Themoduleclock rateisfixedto 8 MHz. NonDMA 10O-
and Memory-Cycles are supported. All interrupt sources of each module slot are processed by a
programmableV M Ebusinterrupter witharoundrobinschedul er. Thestrobefunctionaswel | asthel P-Error
input of each slot can be controlled by the IPO03. The 5 volt power supply of each slot isshort circuit
protected by a2AT fuse. The+/-12voltlinesarenot fused. All dot lines, which arenot used or work as
inputtothel PO03, aretiedtoahighlevel by 10K pullupresistor networks. Thel POO3 memory accessis
performedwithintheV M Ebusstandard accessarea. All other accessesarehandled withintheV M Ebus
short /O accessrange. Thestandard accessbaseaddressand rangeisadjusted by software. Theshort 1/
O accessbhaseaddressisset by afour bit hex-codeswitch. TheV M Ebusinterfaceof thel POO3 conforms
to the specification ANSI/IEEE STD1014-1987, IEC 821 & 297. The 5 volt board supply voltageis
protected by atransient suppressor diode.

1.2 Options

- IPAO1 front end adapter board
- IE003 piggyback extentionboard withtwo I P-Slots
- IP-Modulesaccording to Green Spring L ogicl nterface SpecificationRev.0.7.1

1.3 Specifications

The power requirements for the IPOO3 carrier board are shown in the following table. The power
consumptionof theused | P-M odulesmust beadded tothegivenvalues. The5volt supply of each |P-Slot
islimitedto 2A max. by theonboard fuses.

+5V, +/-5%, 03A

+12V,+/-10%, O0.0A (neccessary for | P-moduleonly)
-12V, +/-10%, 0.0A (neccessary for |P-moduleonly)

1.4 Related Documentation

Thefollowing manualsareapplicabletothel PO03

-VMEbusSpecifiactionManual ANSI/IEEE STD1014-1987
- Green Spring IndustryPack L ogicInterface Specification

2 IP 003/ |E 003 © 1997-1999 MicroSysElectronicsGmbH
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2. Délivery

2.1 Itemsshipped with thisunit

- User’sManual 1PO03/1E 003 Hardware
-MicroSysshipping carton

ATTENTION: STATIC DISCHARGE CAN DESTROY THIS UNIT

2.2 Hintsfor unpacking, handling and storing

- Avoidtouchingareasof integrated circuitry.

- Unit should only beplaced on astatic-freeconductivesurface

- Unit must only betransported using anti-static bagsor MicroSys Shipping carton
- Packing should besavedif unit needsto bereshipped or returned

- Whentheunit needstobestored, it should beplaced inamoistfree, dustfreeenvironment.
Thestoragetemperaturesand humidity specificationsareshowninchapter 1

© 1997-1999 MicroSysElectronicsGmbH IP 003/ |E 003 3
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3. Installation

3.1 Itemsrequired for 1PO03 installation

For theinstallation of thel PO03, thefol lowingitemsarerequired.
- CardCageorhousing
- VMEbusMotherboard
- VME master CPU
- Adequaterated power supply
- IP-module

3.2 Pointsto be observed

Beforetheunitisinsertedintothecard cage, thefoll owing pointsshould beobserved.
- Unitrequires+5V (+5%, -2,5%)
- Besurevoltageisof correct polarity
- Unitshouldonly beinsertedinto, and removed from card cagewhen power isoff.
- Thecardcageshouldbewell ventilated. Theoperating temperature should never exceed
itsspecifiedrange.
- Check defaultjumper setting

GUARANTEEISVOIDIFUNIT ISOPERATED OUT OF ITSSPECIFICATIONS

Withtheabovepointsadheredto, theunit can beinserted intothecard cage.

4 P 003/ |E 003 © 1997-1999 MicroSysElectronicsGmbH
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4. 1P003 Block Diagram

I/0 Connector

1/0 Connector

I/0 Connector

1/0 Connector

N N /
ﬂ D ﬂ [PAG1 [PADY

N
Slot Slot Slot Slot

A B C D

T T L
Address / Data Bus Extention Address / DOata Bus
‘ Control Bus Connector Control Bus
[ERB3-Extention
1PBB3 )/\
Control Line
Buffer
N
// ; VMEbus Interrupt
Control Contraol
B d Control
Data Buffer Address Buffer er e Address Decode splLSl splL5]
Register
N /N /
N N
VMEbus
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5. 1PO03 Features

- singleeurocardformat

- two onboard I P-Slots

- extension busfor two piggyback IP-Slots

- 8/16 bit datamemory cycle support

- 8/16 bit datal/O cycle support

- 2/1/0.5/0.25/0 M Byte programmablememory addressspace

- 128 Byte 1/O address space

- 32 BytelD read cycle support

- 7level & vector programmableV M Ebusinterrupter

- 8input round robininterrupt schedul er for 4 1P-Slots

- IP-Strobefunctionfor each slot by read/writeregister

- IP-Error detection for each slot by read only register

- programmableV M Ebusstandard accessaddress

- hex-code switch for VM Ebusshort /O accessaddress

- fuseprotectionfor 5volt supply of each IP-Slot

- separated ground layer underneath|Pmodulearea

-ground & Vcclayer onlogicareafor proper EMV conformance
- very low component mounting height underneath IPmodulearea
- exchangesblefrontendfor /O connector configuration
-worksasVMEbusA16/A23, D8/D16 slave board

- conformsto VM Ebusspecification ANSI/IEEE STD1014-1987

6 IP 003/ |E 003 © 1997-1999 MicroSysElectronicsGmbH
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6. Detailed Description
6.1 VMEbusAddressMap | PO03

VMEDbusShort 1/0O Access Address Salection

Hex-Code VMEbus
SwitchPostion: AccessAddress:

$0000 - $0FFF
$1000 - $1FFF
$2000 - $2FFF
$3000 - $3FFF
$4000 - $4FFF
$5000 - $5FFF
$6000 - $6FFF
$7000 - $7FFF
$8000 - $8FFF
$9000 - $9FFF
$A000 - SAFFF
$B000 - $BFFF
$CO000 - $CFFF
$D000 - $DFFF
$E000 - SEFFF
$FO00 - $FFFF

TMUOUOWP>POO~NOOADNWNEREO

VMEbusShort 1/0 AddressM ap

Shift Register Clear $X000 - $x3FF readonly
Compare Shift Register Clock $x000 - $x3FF writeonly
Mask Shift Register Clock $x400 - $X7FF writeonly
Board Control Register $x800 - $xBFF read/write
IP-ModuleA ID Select $xCO0 - $xC7F readonly
IP-ModuleB ID Select $xC80 - $xCFF readonly
IP-ModuleC D Select $xD00 - $xD7F readonly
IP-ModuleD ID Select $xD8O0 - $xDFF readonly
IP-ModuleA 1/0 Select $XEQQ - $XETF read/write
IP-ModuleB 1/0 Select $XE8O - SXEFF read/write
IP-ModuleC I/O Select $XFO0 - $XF7F read/write
IP-ModuleD 1/0 Select $XF80 - $xFFF read/write

© 1997-1999 MicroSysElectronicsGmbH IP 003/ |E 003 7
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VM Ebus Standard AccessAddressM ap

TheVMEbusaddresslinesA18to A23 areprogrammableand maskable.
Accordingtothemasked addresslines, different accessrangesfrom 256K Byteupto 2M Bytefor each d ot
canbearranged. Theresulting baseaddressmust beadded tothefollowingvalues.

IP-ModuleA Memory Select
|P-ModuleB Memory Select
|P-ModuleC Memory Select
|P-ModuleD Memory Select

IP-ModuleA Memory Select
|P-ModuleB Memory Select
|P-ModuleCMemory Select
|P-ModuleD Memory Select

IP-ModuleA Memory Select
|P-ModuleB Memory Select
IP-ModuleC Memory Select
|P-ModuleD Memory Select

IP-ModuleA Memory Select
|P-ModuleB Memory Select
|P-ModuleCMemory Select
|P-ModuleD Memory Select

Note!

$000000 - $03FFFF
$040000 - $07FFFF
$080000 - $0BFFFF
$0C0000 - $OFFFFF

$000000 - $07FFFF
$080000 - $OFFFFF
$100000 - $17FFFF
$180000 - $1FFFFF

$000000 - $OFFFFF
$100000 - $1FFFFF
$200000 - $2FFFFF
$300000 - $3FFFFF

$000000 - $1FFFFF
$200000 - $3FFFFF
$400000 - $5FFFFF
$600000 - $7FFFFF

256K ByteRange
256K ByteRange
256K ByteRange
256K ByteRange

512K ByteRange
512K ByteRange
512K ByteRange
512K ByteRange

1MByteRange
1MByteRange
1MByteRange
1MByteRange

2MByteRange
2MByteRange
2MByteRange
2MByteRange

After ahardwarereset thememory select areaisdisabled to avoid thel ossof important address space.
Thisfeaturemight beadvantageous, if | O-sel ect working | P-modul esareused.

8 P 003/ |E 003
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6.2 Onboard IP-SlotsA & B

Thel POO3 offerstwodotsto carry either two singlehigh I P- M odul esor onedoublehighmodule. The50
pinDSUB connector ST3suppliesmoduleA withal necessary logicsignas, whilemoduleB usesST4. The
oppositeDSUB connectorsST5and ST6 containthel/Ointerfacesignals. They arelocated onan | PAxx
adapter board, whichalowsfor different 1/O connectionfacillities. Thestandard | PA 01 board connectsthe
50linesof eachmoduleto two 50 pinwrap connectorsfor flat cablemounting. Any other cableconnection
can berealized by another IPAxx adapter board.

Eachdotisequippedwithafused 5voltandanonfused +/-12volt supply. Thesoldered fuseisrated for
2AT and should only bereplaced by the samekind and type. Thecomponent mounting hight underneath
thelPmoduleareaisrealized below 3mm (0.11inch) toallow for agoodair flow betweenthecarrier board
andthel-Packs. Thecomponent freeareaconta nsaseparated copper layer for enhanced noiseprotection.
It can beinductive, capacitiv or resistiv connected tothel ogic groundlayer of thel POO3 or left floating. A
5.08mm (0.2inch) gap betweenthelogicinterfaceconnector and thel/Ointerfaceconnector allowsfor a
proper gavanicisolation.

Eachdotissuppliedwith1D-, I/O- and memory selectlines. All signal sconcerningthe DM A controlled
cyclesarenot used andtiedtoalogical highby pullupresistors. Thereserved pinsof dot A areconnected
tothereserved pinsof ot B.

Thestrobelinesof Slot A & B, STRBA & STRBB can beaccessed viatheboard control buffer, located
at $x800withintheV M Ebus Short I/Orange. Theval ueof theV M Ebusdataline D4 will causethestate
of theSTRBA line, dataline D5, that of the STRBB line.

TheBCRwill accept bytesized writeaccesseson odd byteadressboundariesor word writeaccesseson
evenword boundaries, however, only thelower databytemust contain valid data. Theupper byteof the
BCRisread only, but awrite accessto the upper bytewill causeno error.

Thegtateof thedot A & B error lines, PERRA* & PERRB*, will bereflected withintheupper byteof the
BCR.Ifthedot A error lineisinalow state, theV M Ebusdataline D12 will below during read accesses
of theBCR. Thedlot B error line can be checked ondatalineD13.

For moreinformation about theBCR, pleaserefer to 8. Description of theBoard Control Register.

© 1997-1999 MicroSysElectronicsGmbH IP 003/ |E 003 9
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Pin assignment of thelogical interface connectorsST3and ST4

DSUB Connector Pin: Signd Name:
1 26 GND GND
2 27 CLOCK +5V/1A
3 28 RESET  R/W*
4 29 DO ID-Sel*
5 30 D1 (DMAReq0*)
6 31 D2 MEM-Sal*
7 32 D3 (DMAReql*)
8 33 D4 INT-Sel*
9 34 D5 (DMACK*)
10 35 D6 I/O-SEL*
11 36 D7 (reserved Q)
12 37 D8 Al
13 38 D9 (DMAENd*)
14 39 D10 A2
15 40 D11 ERROR*
16 41 D12 A3
17 42 D13 IRQO*
18 43 D14 A4
19 44 D15 IRQ1*
20 45 LDS*AS5
21 46 UDS* STROBE*
22 47 -12v A6
23 48 +12V ACK*
24 49 +5V/1IA  (reservedl)
25 50 GND GND

Signalswithin bracketsarenot used!
An‘*’ indicatesalow activesignal.

10 IP 003/ |E 003 © 1997-1999 MicroSysElectronicsGmbH
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6.3 Piggyback IP-SlotsC & D (I E 003)

ThelPOO3 offerstwofurther dotsfor two singlehigh | P-M odul esor onedoubl ehighmodul eby theuseof
the I[EO03 extension board. This piggyback fits onto the 64pin VG connector ST2, which containsall
necessary control signalstosupporttomorel-Packs. Thel EO03 performsthesigna distributiontoitstwo
50pin DSUB connectorsfromtheV G connector andit usesal soan | PAxx adapter board, whichalows
differentl/O connectionfacillities.

Each dotisequippedwithafused 5volt and anon fused +/-12 volt supply. Thesoldered fuseisratefor
2AT and should only bereplaced by thesamekind and type. Thecomponent mounting height undernesth
IPmoduleareaisrealized below 3mm (0.11inch) toallow agoodair flow betweenthecarrier board and
thel-Packs. Thecomponent freeareacontainsaseparated copper layer for enhanced noiseprotection. It
canbeinductive, capacitiveor resistiveconnected tothelogicgroundlayer of thel POO3 or left floating. A
5.08mm (0.2inch) gap betweenthel ogicinterfaceconnector and thel /Ointerfaceconnector allowsaproper
gavanicisolation.

EachdotissuppliedwithID-,1/0O-andmemory selectlines. All signa concerningtheDM A controlledcycles
arenot used andtiedtoalogical high by pullupresistors. Thereserved pinsof ot C areconnectedtothe
reservedpinsof slotD.

Thestrobelinesof ot C& D, STRBC & STRBD can beaccessed viatheboard control buffer, located
at $x800withintheV M Ebus Short I/Orange. Theval ueof theV M Ebusdataline D6 will causethestate
of theSTRBCline, datalineD7, that of the STRBD line.

Thestateof thedot C& D error lines, PERRC* & PERRD*, will bereflected withintheupper byteof the
BCR.Ifthedot Cerror lineisinalow state, theVM Ebusdataline D14 will below during read accesses
of theBCR. Thedlot D error line can be checked on dataline D15.

© 1997-1999 MicroSysElectronicsGmbH IP 003/ |E 003 11
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Thepin assignment of the piggyback extension VG connector ST2

Connector ST2A

Ground

D15

D13

D11

D9

D7

D5

D3

D1

Ground

A6

A5

A4

A3

A2

Al

+5V

Ground
+12V

not connected
ID-Sel-C*
INT-Sd-C*
I/O-Sel-C*
Strobe-C

| nterrupt0-C*
(reserved 2) 26
ID-Sel-D*
INT-Sel-D*
|/O-Sel-D*
Strobe-D

I nterrupt0-C*
Ground

v
S

POoO~NOOOUTA, WNBE

28
29
30
31
32

Connector ST2B

Ground

D14

D12

D10

D8

D6

D4

D2

DO

Ground

UDSs*

LDS

R/W*
(DMA-Donge*)
RESET*
CLOCK

+5V

Ground

-12v

not connected
MEM-Sel-C*
Error-C*
Acknowledge-C*
Interrupt1-C*
(DMA-Acknowledge-C*)
(reserved 3)
MEM-Sdl-D*
Error-D*
Acknowledge-D*
Interrupt1-D*
(DMA-Acknowledge-C*)
Ground

Signalswithinbracketsarenot used!
An‘*’ indicatesalow activesignal.

12
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7. Standard Access Address Programming

Thememory selectlineof each of thefour I Pmodul esrequires- according to thespecification - 8V Bytes
addressing range. Thiswould causeasinglecarrier board withtwo|-Packsto cover thewhol estandard
VM Ebusaddressing range. Usually only asmall part or nomemory select at all, i sused onboard most of
the IP modules. Therefore the address decoding range of the memory select area can be programmed
onboardthel POO3withintwo shiftregisters. Thestateof theV M EbusaddresslinesfromA18to A23is
comparedtothecontentsof thecompareshift register and, if theaccording mask shiftregister bitissetto
zero, they areusedfor decoding. Theprogrammingof theshift registersisperformedinthefollowingmanner.

1.step:

Clear dl registers, i.e. set all register bitsto zero by abyteread accessto theaddresslocation $001, or a
wordsized read accessto thelocation $000. Thisfunctionisautomatically performed by ahardwarereset.
After areset, the contents of both shift registersisset to zero and the VM Ebus standard accessareais
disabledat all. Thel/O- and I D-Select lines, which can beaccessed withintheV M Ebusshort 1/Orange,
arenot affected by thereset function.

2.9ep:

Shiftin8databitsintotheaddresscompareshift register, located at $x000, by 8 bytewritecyclesonodd
byteaddressboundaries, or by 8wordwritecyclesonevenwordboundariesviatheV M EbusdatalineDO.
Thefirstbitisusedto enablethememory sel ect range, the second bit sel ectstwo or four memory module
dots.Thestateof thethird databit, shiftedin, will becompared withtheV M Ebusaddressline A23, thelast
withaddresslineA18.

3.gep:

Shiftin8databitsintotheaddressmask shift register, located at $x400, by 8 bytewritecyclesonodd byte
addressboundaries, or by 8wordwritecyclesonevenword boundariesviatheV M EbusdatalineDO. The
firstdatabit, if setto high, enablesthesl ot A only function, thesecond databitisusedto select thetwoor
threeclock cyclemode. Thedatabit, shiftedinasalogical zero, will mask out theVM Ebusaddressline
A23,thelast, addressline A18.

Themask bitsenablevariouss ot sizesaccordingtothefollowing table.

Slot decoding size

4dotsenabled: A23 A22 A21 A20 A19 A18 2dotsenabled:

4MByte, 4dots 8MByte, 2dots
2MByte, 4dots 4MByte, 2dots
1IMByte, 4dlots 2MByte, 2dots

512K Byte, 4 dlots
256K Byte, 4 5lots
256K Byte, 2dlots
256K Byte, 1 5ot

1IMByte, 25lots
512K Byte, 2dlots
512K Byte, 1 5ot
256K Byte, 1 5ot

eNeoNoNolNollel o
[eoNolNoNolNoll i
OO OORKRRKREPE
OCO0OO0ORrRRRPR
OCOoORRRRPR
ORRPRRRRR
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Addresscompareshift register bit overview

Contentsof bit:
any state
clear:
Lwrite
2.write
3.write
4.write
5.write
6.write
7.write
8.write

D OO O0CO0OO0OO0O0OO0O XN

[/ Ju—

iscomparedwith M

MSEN:  Memory selectenable, activehigh
MSWC: Maoduleswitch, low 0=2modules, high=4modules

T9Q OO0 00000 X O

O T 9 OO0 OO0 O0OO X U

O 0O T YW OO0OO0CO0OOX b

Addressmask shift register bit overview

Contentsof bit:
any state
clear:
Lwrite
2.write
3.write
4.write
5.write
6.write
7.write
8.write

— D OO0 00O OO0 O0OO0O X N

iscomparedwith

— T 9 OO0 OO0 O0O X O

O T 9 OO0 OO0 OO X O

O O T Y OO0OOO0OO X PH

D QOO T YD OOO0OOX W

D QOO T YD OOOOX W

-~ D QOO T YW OO0OOXNDN

-~ D QOO T QYW OO0OOXNDN

—Q -~ D Q0O T09Y»Y OO X -

Q -~0OD QO ToYW OO X -

0
X
0
a
b
c
d
e

f
h
h
|

1

N mswc A23 A22 A21 A20 A19 A18

0
X
0
a
b
c
d
e

f
h
h
|

1

stTA cMDE A23 A22 A21 A20 A19 A1S8

(contentsafter reset)

(contentsafter reset)

SLTA: Slot A only enable, highenablesonly dot A withinthememory range
CMDE: Clock modeenable, high selects2 cycleclock mode, low selects3 cycle mode

Thefinal stateof both shift registersisnotlocked and any further writecommandwill shift theregister
contentsby oneadditional step. Thecontentsof both shift registersiswriteonly and cannot beread back.

14
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7.1 Board specific parameters

TheVMEbus'LDS datastrobeline, controllingtheV M EbusdatalinesD0Oto D7 activatesthel Pd ot byte
selectlineforthelPdotdatalinesD0toD7. TheVMEbus'UDS datastrobelinecontrollstheremaining
datalinesD8to D15.

Asastandard accesstiming, the3 clock cyclesequenceisimplementedwithinthePLSI. The2 clock cycle
sequencecan beactivated by software, but theuser should verify, that theused |Pmodul esareabletowork
inthisfastterminationmode.

After areset, thestandard 3 cyclemodeisenabled. The2 cyclemodecanbeset by programmingbit6in
theaddressmask shift register tohigh.

7.2 The 3 clock accesstiming

clock speed 8MHZz/125ns

1. | selectphase activatedsignals sectline
addresslinesAl- A22
bytesdlectlines
read/writeline
dataonwritecycles

2. | holdphase deactivatedsignals addresslinesA7- A22
check andwait for acknowledgelineactive

3. | terminatephase | deactivatedsignals sectline
addresslinesAl- A6
byteselectlines
read/writeline
dataonwritecycles

7.3 The 2 clock accesstiming

clock speed 8MHZz/125ns

1. | selectphase activatedsignals sectline
addresslinesAl- A22
bytesdlectlines
read/writeline
dataonwritecycles

2. | terminatephase | deactivatedsignals sectline
addresslinesAl- A6
bytesdlectlines
read/writeline
dataonwritecycles

© 1997-1999 MicroSysElectronicsGmbH IP 003/ |E 003 15
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7.4 Example for base address setting in assembler

khkhkkhkkhkkhkkkkhkkhkhkhkhkhkhhhhhhhhkhhkhkhkhkhkhkhkhkhkhkhkhhhhkhkhkhhkhkhkhhhhhhkhkhkhkhkhk khkhkhkrkrx*x*x

* IPO03 VM Ebus Standard A ccess Address Selection *
IR R RS ES S EE S S E SRS S EEEEE LSS EEEE LTSS LSS S EEEEEEEE LS EEEEEEEEEEEEEEEEE S
*

IBASE EQU $3000 ; code switch position 3

*

IPSRC EQU $001 ; Clear shift register (rd)

IPCRG EQU $001 ; address compare register (wr)

IPMRG EQU $01 ; address mask register (wr)

IPBCR EQU $300 ; board control register (r/w)

*

* clear both shift registers

*

MOVEB #BFBIBASE+HIPBCR ; setnoints& level O
MOVEB IBASEHPSRCDO ; clear shift register

set for 1 memory select enable, 0 = memory select disable
MOVEB #$1IBASE+HIPCRG  ; enable memory select
* set 1 for 4 1P modules, Ofor 2 1P modules

MOVEB #P0|BASEHPCRG  ; set for 2 1P modules

*

* set std.access address to $600000
MOVEB #30,|BASE+IPCRG  ; compareto A23
MOVEB #$1IBASE+IPCRG  ; compareto A22
MOVEB #$1IBASE+HIPCRG  ; compareto A21
MOVEB #30,|BASE+IPCRG  ; compareto A20
MOVEB #30,|BASE+IPCRG  ; compareto A19
MOVEB #30,|BASE+IPCRG  ; compareto A18

*

* set 1 for slot A only mode, O for normal mode
MOVEB #30,|BASE+HIPMRG ; set normal mode

*

* set 1for 2 clock cyclemode, O for 3 clock cycle mode

*

MOVEB #30,|BASE+HIPMRG ; set 3 clock cycle mode
* mask addresslinesfor 2 x 512K Bytedots

MOVEB #$0,IBASE+HIPMRG ; do not mask A23
MOVEB #%$0,IBASE+IPMRG ; do not mask A22
MOVEB #3$0, I BASE+IPMRG ; donotmask A21
MOVEB #$0,IBASE+HIPMRG ; do not mask A20
MOVEB #%$1,IBASEHIPMRG ; mask A19
MOVEB #%$1,IBASEHIPMRG ; mask A18

dot A: $600000- $67FFFF
dot B: $680000- $6FFFFF
dot C: no select
dot D: no select

L A

END

I***********************************************************************/
T
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7.5 Examplefor base address settingin " C"

/***********************************************************************/

/* MCDULE: i p003. ¢ */
/* DATE: 99/ 04/ 30 */
[* PURPCSE: This application enabl es nenory sel ect on | POO3 */
/* */
/* _____________________________________________________________________ */
/* */
/* Edition H story: */
/* */
/* Ed Data Comrent by */
/* ____________________________________________________________ i */
/[* 01 99/04/30 created wa */

/***********************************************************************/

_asm("_sysedit: equ 1");

#i ncl ude <const. h>

#i ncl ude <stdi o. h>

#i ncl ude <errno. h>

#i ncl ude <nodes. h>

#i ncl ude <process. h>
#i ncl ude <sgstat. h>
#i ncl ude <sg_codes. h>
#i ncl ude <regs. h>

#i ncl ude <types. h>

#i ncl ude <cache. h>

#def i ne | PBASE OxFFOOF000

#def i ne MASK 512K 0x000C0000

/* ________________________________________________________________________ */

/* some | PO0O3 Control and Status Registers */

/* ________________________________________________________________________ */

#define I PSRC *((volatile u_char*) (I PBASE + 0x01))

#define | PCRG *((volatile u_char*) (I PBASE + 0x01))

#define |IPMRG *((volatile u_char*) (I PBASE + 0x401))

#define | PBCR *((volatile u_short*) (I PBASE + 0x800))

voi d usage(voi d)

{
fprintf(stderr,"Syntax: ip003 <Baseaddress> <l evel >\n");
fprintf(stderr,"Function: Set Menory Base and | RQ Vector on |1 PO03\n");
exit(1l);

}
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mai n(i nt argc, char ** argv, char ** envp)
{ . .

int i;

u_i nt 32 base;

u_int32mask;

int |evel;
u_char sink;

process_id proc_id;
u_intlé priority;
u_intl6 age;
u_i nt 32 schedul e;
u_intl6 group;
u_intl6 user;

error_code result;

if (argc 1= 3)
usage();

sscanf (argv[ 1], "%", &ase);
sscanf (argv[ 2], "9%", & evel);

base &= Ox00ffffff; /* 24 bit address only */
if ((level <0) || (level > 7))
{
printf("illegal IRQ Level ! \n");
_0s_exit(0);
}

_os_id(&roc_id, &priority, &age, &schedul e, &group, &user);

if (errno =_os_permt ((void*)lPBASE , 0x1000, _READ] _WRITE, proc_id))
{

printf("no access pernission to | P003\n");
_0s_exit(errno);

}

_0s_cache(C_D SDATA| C FLDATA, (voi d*) | PBASE, 0x1000);
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| PBCR = | evel | O0xO0O0FS8; /* set irq level */

sink = | PSRC, /* clear shift register */
| PCRG = 0x01; /* enabl e nenory sel ect */
| PCRG = 0x00; /* 2 modul es */

base = base <<8;
/* wite base address to FI FO */

for (i=0; i<6; i++)

if ((base & 0x80000000) == 0) /* A23..A18 to FIFO */
| PCRG = 0x00;
el se
| PCRG = 0x01;
base = base << 1;
}
| PMRG = 0x00; /* nornmal node */
| PMRG = 0x01; /* 2 clock cycle node */

mask = MASK 512K << 8§;
/* wite size nask to FIFO */
for (i=0; i<6; i++)
if ((mask & 0x80000000) == 0) /* A23..A18 to FIFO */
| PMRG = 0xO00;
el se

| PMRG = 0x01;

mask = mask << 1;

_0s_cache(C_ENDATA, (voi d*) I PBASE, 0x1000);
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8. The Board Control Register

Thel PO03 containsal6 bitwidecontrol register for board maintenance. Itispartly read/writeand read
only accordingtothefollowing bit map. Theaccessaddressislocated withintheVV M EbusshortI/Orange
with an addressoffset of $x800 to the sel ectable board base address. The BCR acceptshbytesized write
accesseson odd byteadressboundariesor word writeaccesseson evenword boundaries, however only
thelower databytemust containvalid data. Theupper byteof theBCRisread only, but awriteaccessto
theupper bytewill causenoerror.

Theread/writepart containstheinterrupt level and enablebits, and thefour | P-M odulestrobelines. The
read only segment usesonly four bitsout of eight for thelP-Moduleerror lines. Theremaining bitsaretied
toalogical highlevel.

TheBoard Control Register BitMap:

TheRead Only Part:
D15 D14 D13 D12 D11 D10 D9 D8
| | | |
ErrorD ErrorC ErrorB Error A not used
TheRead/WritePart:
D7 D6 D5 D4 D3 D2 D1 DO
| | | | | MSB LSB
StrobeD  StrobeC  StrobeB  StrobeA  Interrupt I nterrupter
Enable Leve
ErrorA: IP-Modul A error line, low active.
ErrorB: IP-Modul B error line, low active.
Error C: IP-Modul Cerrorline, low active.
ErrorD: IP-Modul D error line, low active.
not used: reflectsalwayshighlevdl.
StrobeA: |P-ModuleA strobeline, any function.
StrobeB: |P-M oduleB strobeline, any function.
StrobeC: |P-M oduleC strobeline, any function.
StrobeD: |P-M oduleD strobeline, any function.
Interrupt Enable: VM Ebusinterrupter enable, low active.
Interrupter Level: VM Ebusinterrupter level, binary, highactive.

20 IP 003/ |E 003 © 1997-1999 MicroSysElectronicsGmbH



Made for Professionals

9. TheVM EbusInterface

Thebusinterfaceof thel PO03isdesigned accordingtotheV M Ebusspecification ANSI/IEEE STD1014-
1987,IEC821 & 297. TheV M Ebusconnector ST1 containsontherow A, B and Call standard VM Ebus
lines, necessary for A16/A 23, D8/D 16 daveboards. All unused daisy chainlinesarelinkedthrough,i.e.no
external bypasslinksarenecessary. Theaddressmodifier sgnalsAMOto AM5areapart of theV M Ebus
gpecificationsand servetodifferentiatebetween certain addressaress. Withtheexceptionof theAM 2line,
all othersareused for theonboard decodinglogic. Thel PO03 acceptsaccesseswithintheVV M Ebusshort
I/OrangeandtheV M Ebusstandard accessarea.

Thefollowing AM-Codesareaccepted by the | POO3:

AM5 AM4 AM3 AM2 AM1 AMO Accessfor

H H H H L H Standard SupervisoryData  (3D)
H H H L L H StandardUser Data (39
H L H H L H Short1/O Supervisory Data  (2D)
H L H L L H Short /O User Data (29

L=logicdlow H=logica high
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9.1 TheVMEDbusInterrupter

Thel PO0O3isequippedwithaprogrammable?level VM Ebusinterrupter. Thedesiredlevel canbeloaded
intotheboard control register. Theinterrupt vector must besupplied by theaccording | P-Module. Theeight
interrupt sourcesof thefour posssiblel P-M odul esare preprocessed by aneight stateround robininterrupt
handler. Each1P-Slot containsthetwointerrupt sourcesO& 1. Theslotsaremarkedwith A, B, CandD.
Theroundrobinscheduler worksaccordingtofollowing statescheme.

..-A0-B0-CO0-D0O-A1-B1-C1-D1-A0-BO-..
If any other interrupt processing sequenceisdesired, thecontentsof theINT-PL SI must bemodified.

Theboard control register, located at $x800, containsfour control bitsfor theV M Ebusinterrupter. Three
bits are used asthe binary coded, high active, VM Ebusinterrupt level, one bit enables or disablesthe
interruptfunctionatal. TheBCR datalinesDOto D2 represent theinterrupter level, thedatabit D3enables
theinterrupter, if settolow. After ahardwarereset, thecontentsof theBCR isnot defined, and may have
any state.

BitMap of theVMEbuslInterrupter Level:

DataBit: DO D1 D2 D3
dissble 1

dissble
Leve 1:
Leve 2:
Levd 3.
Leve 4:
Levd 5:
Levd 6:
Levd 7:

X
X

POROROR O X
PRPOORRLROO
PRPRPREPRPOOOO
e NoloNeNoNeNalb

(x=don'tcare)

If the databit D3 of the BCR isset to one or the databits DO to D3 are set to zero, no interrupt will be
generated at all and any interrupt request fromthel P-M oduleswill beignored. Thelower part of theboard
control register fromDOto D7 canberead back for verification, theupper partfromD8toD15isread only.
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9.2 Pin Assignment of the VM Ebus Connector ST1

Pin Row A Row B Row C
1 D00 (BBSY*) D08

2 D01 (BCLR*) D09

3 D02 (ACFAIL*)D10

4 D03 (BGOIN*) D11

5 D04 (BGOOUT*) D12

6 D05 (BG1IN*) D13

7 D06 (BG1OUT*) D14

8 DO7 (BG2IN*) D15

9 GND (BG20UT*) GND
10 SYSCLK (BG3IN*) (SYSFAIL*)
11 GND (BG30OUT*) BERR*
12 UDS (BRO*) SYSRESET*
13 LDS* (BR1*) LWORD*
14 R/W* (BR2*) AM5
15 GND (BR3*) A23
16 DTACK* AMO A22
17 GND AM1 A21
18 AS (AM2) A20
19 GND AM3 Al19
20 IACK* GND Al8
21 IACKIN* — Al7
22 IACKOUT* — Al6
23 AM4 GND Al15
24 AO07 IRQ7* Al4
25 A06 IRQ6* Al3
26 A05 IRQ5* Al2
27 A04 IRQ4* All
28 AO03 IRQ3* A10
29 A02 IRQ2* A09
30 A0l IRQ1* A08
31 -12v (5VSTB) +12V
32 +5V +5V +5V
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Appendix A: | P 003 Layout Component Side
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Appendix B: IP 003 Layout Solder Side
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Appendix C: Edition History
Edition Date Description of Changes
1 April 1994 Initial issuefor |PO03

2 December 1995  Addresscompare- and mask shift register description changed
on pages 13 and 14 corresponding to new PL SI No. 2460203.
2 and 3 cycledescription added on page 15.
Programming exampleadopted to new register layout on page 16.

3 April 1997 Minor changeson page 2, 4, 6,9, 11, 18.
Appendix E: IE003 L ayout Component Sideand
Appendix F: IEO03 Schematicsadded.
2ndeditionchangedto 3rdedition.

4 August 1997 Minor changeson page 16
5 October 1999 Assembler exampleprogram corrected and " C" program added
page 16ff
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Appendix D: IP 003 Schematics
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Appendix E: | E 003 Layout Component side
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Appendix F: | E 003 Schematics
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