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CHAFTER 1

i. GENERAL DESCRIFTION

e e e T L

The CFPU 4BE1@ high performance single board computer combines the
powerful 1&6/32 bit microprocessor, the &8#18, with 258k/1M bytes
of dynamic RAM, a maximum of 128k bytes of ROM/EPROM, and
powerful I/0 devices. x

A wide variety of functions for the CPU 4£B8@16 module are offered
by the on-board real-time-clock, two serial I/0 interfaces, the
parallel port, the floating-point unit, and the timers. i

The MCAB451 memory management unit offers a wide wvariety of
combinations for the transfer of logical addresses to different
usars, ftor the write protection, etc.

The interface standard corresponds to the VME bus interface. The
CPU &68B@1#E module can be generally used in systems which are based
on the VHME bus.

The CFPU &B#1@ module has been developed as a sophisticated WVHME
bus board which may be used in a multiprocessing enviroment as a
number crunching unit, as a peripheral controller board, or as a
"single-board computer" because of its 1/0 and timer functions. ]

The wusage of this board in critical real-time applications is ]
made possible by the fast on-board dyvnamic RAM, the increasahle !
microprocessor clock  frequency (up to 12,9 MHz), and Faster f
address transfer from the microprocessor without using the memory [
management unit. !

3

The CPU 68#1% board is technologically based on multilayer
printed *circuit techniques with separate internal lavers for
powsr and grounding which enable minimal signal disturbances and

5
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See the VME MODULE CFU 68@1¢ HARDWARE USER’'S MANUAL (Ident;
29.572.944) +for additional information about the board, ICs,
timing diagrams, timings, location diagrams, circuit schematics,
data sheets, etc. The Technical Manual is just an extension of
the Hardware User’'s Manual.

5

Ses the VME MODULE CRU &8B@E1# FACKAGE OF TESTING FPROGRAMS (Ident:
29.438.844) for additional information about testing and
troubleshooting of the CPU &B@1@ board.
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1.2 SHORT DESCRIFTION

e e e e e et e e e e e

The basic version of the CPU &8@1@ board contains the_ powerful
&8@1@ CPU, 68451 MMU (Memory Management Unit), NS32081 FPU
(Floating Foint Unit), 1M byte of dynamic RAM, a maximum of 128K
bytes of ROM/EPROM, MC144818B RTC (Real Time Clock), and several
powerful I/0 capabilities (see Fig.l).

The CPU &8#1@ board can transfer signals/data in two basic modes
to/from the VME bus, as MASTER eor SLAVE. In the MASTER mode the
68@1% processor with 1@ MHz frequency controls the transfer of
datassignals to/from the VME bus. In the SLAVE mode the CFU board
is one of the functional modules on the VME bus, and the transfer
of data/signals can be controlled by several MASTERs. Address
areas of the CPU module can be accessed by the &48%91l¢ processor or
by the MASTERs on the VME bus.

The memory management unit (MC&8451 -~ MMU) provides the CPU board
with memory management and write protection capabilities which
can be different when working in user/supervisor modes, and
separate for program/data transfers.

A pair of standard 28-pin JEDEC sockets enables the use of
standard EFROMs or ROMs with a maximum memory capacity of 64K
bytes. Therefore the maximum ROM/EPRDM capacity is 128K bytes.
Memory capacity of the dynamic RAM is 256K bytes or 1M byte
depending on the wused DRAM ICs &4Kk*1 or 25&8KE%1. The DRAM
transfers are controlled by the byte wide parity logic.

The I/0 capabilities include serial and parallel ports. Two
serial ports are supported by the RS 232 (L) standard interface
with the possibility of asynchronous or synchronous data
transfers, driven by the IC I853# SCC. The parallel port supports
the CENTRONICS standard interface for printer connection and is
controlled by the 8534 CIO, which contains alsao 3
Counters/Timers.

The fast +Floating point unit (NS3I2681 FPU) provides excellent
number crunching capabilities and supports IEEE standards for
binary floating point arithmetic, Task F734.

The real time clock (MC145818 RTC) provides time, calendar
functions, generation of alarms, periodical intertrupts and S

bytes of general purpose CMOS RAM with the possibility of battery

back-up.

The one level arbitration logic and 7 levél interrupt logic
operate according to the VME bus principles.
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1.3

Bus Interface
Microprocessor

Memory Management
Unit

Floating—-Foint
Unit

Farallel 1/0

Serial L/0

Timers

Real Time Clock

Memary

Fowar Reguiremants

Operating Temp.
Storage Temp.
Felative Humidity

Board Dimensions

Contiguration

Options

Ordering No.

TECHNICAL SPECIFICATIONS

Standard VME bus interface
'_l-
i

MC&BE1E (18 MHz)

MC&38431 (1@ MH=z)

NS32@B1-46 with single precision (32-bit},
double precision (&4-bit) binary floating-
point arithmetic, according to the IEEE
specifications, Task P7TS54

CENTRONICE parallel interface (ZIBS3& CIO)

2 - RS-232 1C)
rate from 5@

interfaces, programmable baud

to 1928 bauds (ZB53@ 5CC)
3 lé-bit timers (Z853&6-CI0)

MC144818 with 5@ bytes of CMOS RAM with

the possibility of a battery back-—up

1 Mbyte of DRAM
L4k,

with byte parity,
bytes or EFROM (max. 1ZBK bytes!)

+5V
+12V

=12y

max i mum
max i mum
Mma 1 mulm

+=5%,
+-5%,
+=5%,

typically 3,0A,
typically 4@mA,
typically Z@8mA,

3.3A,
SHmA ,
3mA.
% to T# degrees C

=58 to 835 degrees C
#=-95% {(non—-condensing’

Double Eurccard 238x:1&68mm {(F.2x&6.3")

DTE Master: A24, D1é&6 or DES,

DTB Slave: AZ4, D1& or DEE,

DTE Requestor: any from 1-4,

one or more CPU modules on the VME bus.
256K bytes of DRAM with byte parity,

MCeB@1E (12.5,16,8,6 or 4 MHz) with or
without MC&8451 MMU,

MCeS@@E (12.5,;1€,8,6 or 4MHz) without
MC&BAS1 MMU.

188 42¢ @44 CFU LBE14d.
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CHAFTER 2

2. FUNCTIONAL DESCRIPTION

e e T R T T o, p————

Two different microprocessors can be used on CPU &8%16/48660
boards, the 6&LB8E1E or the &8@GEH, with 16 MHz clock fregquency,
which can be changed to 4, &, 8 or 12.5 MH=z according to the user
needs. When the 4B#EE processaor is to be used, the MC&8451 MMU
should be replaced with a wired "piggy-back".

2.2 MC&E451 MEMORY MANAGEMENT UNIT (MMUD

o T e e e e e S e S e e e e s e e

The  MC&B8451 Memory Management Unit (MMU) provides address
translation and protection for the 1&8M byte addressing range of
the A4B#1E microprocessor, which provides function code signals
and addresses during each bus cycle. The function code specifies
an address space and the address specifies a location within that
address space.

The 68451 MMU is the basic element of a memory management
mechanism on the CPU 48@1% board. Address translation is provided
only when the 4B8@1¢ processor is MASTER. The MMU provides the
o813 with the capability to allocate, control, and protect
system memory. The MMU can be programmed to cause an interrupt
when a selected section of memory is accessed, and it can
directly translate a logical address into a physical address
making it available to the &4B@#1¢ processor. Using these features,
the MMU can provide separation and security for user programs and
allow the operating system to manage the memory in an efficient
fashion for multitasking.
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After activation of the RESET- signal, the MMU acts as if it
was not present on the CFU &B@1@ board. So, logical addresses
from the &BEllE processor are equal to physical addresses from the
MMU. :
The MMU works in S2 mode because the pin MODE of the MMU is
connected to the ground. The FCX signal on the MMU (pin BE) is
generated by the BGACKE+ signal, which is the negated BESY* signal
from the VME bus. The MMU generates the necessary signals for
demultiplexing of data signals D@@-D1&6 (signal ED-} in the ICs
f4L5373 on positions E1%? and E17 and address signals A@8-A23
{signal HAD=) in the ICs 74LS5245 on positions E18 and E2@.

The PAL 16L8 on position E36 is used for the generation of the
FAS—, PLDS-, PUDS-, RW- , DIR-, EM- and DS signals:

the PFPAS- (Physical Address Strobe) signal is active when the
MAS~ signal +from the MMU and the AS- signal from the &B@1H
processor are active. It can be activated only when the LHBE1E
is MASTER.

- the PLDS- and FPUDS- (Physical Upper, Lower Data Strobe) signals
are active, when the AS- and MAS- signals and data strobes
from the processor are active (UDS-, LDS- signals), and the
read cycle is to be performed. At write cycle FLDS- and FUDS-
signals are activated only if the WINI- (Write Inhibit) signal
from the MMU is not active. So, data can not be written to the
segment, which is write protected.

= the R/W- signal is a duplicated R/WI- signal from the &4BE1@
processor for the reason of the great fan—-out.

— the DIR- signal controls the direction of data signals in ICs
741 5645-1 on positions El1 and E&. It is controlled by the
signals R/WI and BGACK-. Data are transferred to the VME bus

when  the CFU &BE1@ board is MASTER and write cycle is to be
pertormed or when another MASTER on the VME bus performs the
read cycle. Data are read +rom the VME bus when the &8010
processor perftforms the read cycle from the VWME bus or when
another MASTER on the VME bus performs the write cycle to the
CPU &B91@ board.

- the EN- signal enables data transfers to/from the VME bus. It

can be activated when the &B@E1l@ processor is MASTER and its
address 1s +rom the CPU &4B@id address area or interrupt
acknowledge cycle on the VME bus in progress. When there is
another MASTER active on the VME bus, the data transfer
to/from the CFU &B#l@ board is pertormed only it the CPU
board is selected.

= the DS+ signal is activated if at least one of the PLDS-, PUDS-

signals is activated.
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2.3 DYNAMIC RAM

4

The DRAM area consists of 1M byte of Dynamic RAM on the basic
version of the CPU &B@1# board, #eith the 256K#*1 ICs used, and
with byte parity. ;

The DRAM area is reduced to 25&K bytes with the &44K#*1 ICs used,
and with byte parity.

The WMNSB4#9 DRAM Controller is used for refreshing and DRAM
controlling.

DRAM ICs on positions MLB-MLIS are wuwsed for writing/reading
1ower data bits (DEF-DET), and DRAM ICs on positions MUEB-MULS
are used for writing/reading upper data bits (D@8-D13).

2.3.1 DRAM PARITY LOGIC

The CPU module uses parity logic for checking the parity of
written/read data. For each data byte its own parity bit is
generated. In the IC 74S528@ on position E29 the parity bit for
lower data bytes (D@@-DET) is generated/checked, which is
read/written in the memory 2lements on positions PLO or FL1I. In
tha IC T452BF on position E3® the parity bit for upper data bytes
(D@s-D15) is agenerated/checked, which is read/written in the
memory elements on positions PUS or PUl. Memory elements for
storing parity bits must nave equal memory capacity as memory
elements of the DRAM memory.

Parity checking is sxecuted at each reading from the DRAM memory
in the 'IC PAL 1&R4 on position E38. When the CSDRAM-, DTACK-, RW,
FPUDS—-, or PLDS- signals are active, and one of the parity signals
is active (pins B,7 on the PAL 14R4 on position E38)!, the MBERR-
signal @ activates the BERR—- signal to the &B@lE processor. The
MBERR—- signal can be activated also by the BERR#¥ signal on the
VME bus by the BERRI- signal if the DRAM is not selected and bus
cycle i1s in progress. In the SLAVE mode, when reading data from
the DRAM to the VME bus, parity error can be signalled over the
IC 7T4LS3Z on position E4# to the WVME bus. The DTACKD signal (the
delayed DTACK- signal of the DRAM when the CPU &BE18 works in the
SLAVE mode) can be asserted only if there is no parity error
during the read cycle from the DRAM. The DTACKD signal activates
the DTZ signal over the IC 74LS32 on position E4¥ and the DTZ
signal activates the DTACK#* signal on the VME bus over the
TALS&41-1 on position E15.

After system power—up, data and parity bits are optionally set
and should be written before they are read. Therefore 1t 1s
necessary to overwrite the DRAM memory after the power—-up of the
system to set the parity and data bits. The FPERCLK signal must be
active before using the DRAM.
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Regarding the DRAM mamory elements,
assertion of the data transfer acknowledge signal
the BR11 jumper, which should be inserted only for devices with

an access time of 128 ns or better.

The assertion of the DTACK- signd] is based on the 26 MHz clock

(CLKX signal) in the PAL 1&6Ré& on position E4.

clocks after the assertion of the DS+ signal.
of the DTACK- signal is based on the counters,

ns wait cycle increments.

following:

ot . s e e e e S R S U B U LSS S S i S i e i e g e e e P B B SR i i S S S e o S Sy e e S P P e

setting of the BR11 jumper

e e e e e e e T Ty S ———

inserted /128 ns ICs/
remaoved /15 ns ICs/

It is also possible to

The number of wait

Sa .,

! type of transfer

H

' ar select from
' the VME bus

' lwrite cycle)

MASTER CPU &8E1E

e e e e e e e — . —

adjust the assertion speed of the DTACK-

it is possible to adiust the
(DTACK-) with

Signals CZ, Ci, C@
are derived from the previously mentioned 2% MHz clock and count
the assertion
which count in 1dd@
cvcles 1is the

saelect

the VME bus

(read cycle)

signal with the change of functions in the PAL 1&4Ré& on

=4,

The DRAM can be addressed on byte and word
cyCcles - are also provided.

basis.

(maximum?} if no refresh cycle is under execution.

For VME bus compatibility, DRAM access

ns when the DRAM is selected from the VME bus,

ODRAM is performed. S0,

asserted, the DTACK#® signal

2.3.2 DYNAMIC RAM REFR

The Dynamic RAM refresh is accomplished by performing
cycle at each of the 128 row addresses at an interval
than 2 ms. The used "RAS Only Refresh" results in a

reduction of operating power.

to the local and VME bus accesses.

The DRAM memory is controlled by the IC DF849%9 - DRAM Controller

on position ES. The DRAM Controller works in MODES with hidden

refreshes.

The refresh is fully

Read-modify
The DRAM has an access time of 126 ns

timas are delayved for 108
and read from the
parity checking can be performed on time.
When the BERR* signal from the parity logic on the WME bus is
an the VYME bus is not asserted.

substantial
asynchronous

+rom

position

a mamory
af less

Stran
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The Refresh requests are generated by the DRAM Controller
according to the PERCLK signal with the 15,2 microsecond period.
For selecting data banks the RAS1- and RASE- signals are used,
depending on the state of the Al signal. The DRAM refreshing
depends on the RESET- and HALT- state of the &B#1¢ processor,
addressing the outside address rfange and other MASTER’s on the
VME bus, so the refresh logic is controlled by the IC PAL 154Ré
on position E4 with regard to the mentioned states.

The DRAM Controller performs a hidden refresh in the first half
of the FPERCLEKE signal if it is possible. The hidden refresh is
possible if the bus cycle is in progress and the DRAM is not
selected and is performed automatically. If the refresh is not
pertormed in the +first hal+ of the PERCLE signal, the DRAM
Controller sends a reguest for a forced refresh to the PAL 1&R&
on position E4 by activating the RFIO- signal on pin 44. The PAL
logic performs a hidden refresh in the active part of the system
tycle (PAS- active) by the activation of the M2-RFSH signal to
the DRAM Controller, pin 5, if the DRAM is not selected in that

cycle. I¥f the DRAM is selected, a forced refresh is performed at
the end of the current DRAM access cycle, and the next (possible)
DRAM access 1s delayed +or a maximum of BEE ns. In this

situation. the RASIN- signal (Row Address Select signall) to the
DRAM controller is blocked by the RASI signal from the PAL 16Ré
on position E4 and the M2-RFSH signal is activated to the DRAM
Controller.

2.4 ROM/EFROM

The CPU &BEl@d ROM/EPROM area consists of 2 2B—pin sockets for
JEDEC Compatible devices.

The Socket on position E25 is used for reading the lower B data
bits (DBE-DET), the socket on position Elé is used for reading
the upper B data bits (DEB~D15). Writing to the ROM/EFROM address
area 1is not possible and is not acknowledged with the data
transter acknowledge signal (DTACK-). The write cycle is
completed with the Bus Time Out error (BTO-).

The ROM/EFROM address area occupies with 2lements 27254 &4k bytes
of the CPU module’'s address area. With the address area decrease
or increase in the decode logic, and with the adjustment of the
BR&, BRB anmd BR13 jumpers, EPROMs with different capnacity can
be used.
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The

The

is provided by the BR13,

The decode logic of ROM/EPROM address area is provided for 27256
devices. When EPROMs with smaller memory capacity are used, only
part of the decoded ROM/EPROM address area is used effectively,
in the rest of the ROM/EPROM address area the contents of the
used ROM/EFPROM is multiplied.
The following table shows all the jumper settings which are
required for the different EPROMs:
? -_ i | ‘=.
L | EFRGHM ! BR13 setting ! BRE setting ' BR& setting !
1 I 1 1 i
; ! . , ;
| 2764 ! 3-4 ' 34 | 3-4 !
! 1 | 1 1
RSt o - e 3-4 r 1-2 ! 3-4 '
1 ! 1 i
: T256 : 3-4 : 1=2 ! 1=2 :
! 1 1 1 H
- e 1-2 ! 1-2 ! 1-2 !
! ! ! ! r
8
2
'E The default setting of the decode logic and jumpers BR13, BRS and
¥ BR& during manufacturing is provided for the 272546 devices with
2 25% ns access time or better.
&
E
E With regard to the used EPROM elements it is possible to adijust
s the assertion of the data transfer acknowledge signal (DTACK-)
H with the change of the function in the PAL 14R& on position E4,
E The assertion is delayed for 2 wait cycles (280 ns) and is
2 provided for 2506 ns devices. i
= ;
=
g Reading from EFROMs is possible on byte and word basis. Part of
s the ROM/EFROM address area ($FEEBOEE - $SFE@3IFF) is used for
i address areas of the CID, SCC, FFPU, MMU and RTC.
g
]
E
£
g
£

ROM/EPROM area can be configured for the following devices:

S S ! S S S e S S S B o S S S S (S Sy e S S ST T N N N S O S S St S S e S e P BN M B R S S

! Device ! Type ! Capacity ! Total ROM/EPROM Capacity !
|l e e m——— | e e | e I
VoEPRERE L dTEha o BkxB# ! 16k bytes total :
Y OERROM Y 2F128 ' 15k*8 ! 32k bytes total :
1o BPROM . | 27288 | 32ksB - 64k bytes total x
! EPROM ! 27512 ! &4k*B ! 128k bytes total '
1 I

connection of address signals for
BERE and BR&

the different device types
jumpers.
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2.5 REAL TIME CLOCK (RTC)

The on—-board Real Time Clock (RTC) - MC144818 can be used as a
calendar, a real time counter andifor time measurements.

The Real Time Clock is located on position E3Z. It is driven by
a crystal which generates a periodical signal with 4,19 MHz
frequency on position @1. Frequency setup can be adjusted by the
variable capacitor CKEé& and should be equal to 4.1243@4 MH=z.
Multiplexing of data and address signals when the addressing of
the RTC is performed is provided by IC 74L5245 on position EZ27
for the data, and by IC 7T4LSZ244 on position E2& for the address
signals. It is controlled by the ARTC and DRTC signals from PAL
16R4 on position E38. The ARTC signal is activated when the RTC
is selected and the E signal from the 48016 processor 4861@ is in
the low state and provides the transfer of address signals to the
RTC. The DRTC signal is activated when the RTC is selected and
the E signal from the &4B@1@ processor is in the high state and
provides the transfer of data signals to/from the RTC. The DRTC
and ARTC signals are active in the low state.

The select signal for the RTC is connected to the signals for
battery back-up from the VME bus (+5Y STBY line) and provides the
RTC operation at power—-down with minimal power consumption.
Beside standard time and calendar functions, alarm and periodical
interrupts, RTC contains also 5@ bytes of CMOS RAM which saves
data when power is off.

Addressing is possible on byte basis, i.2. on odd addresses. When
addressing is carried out on word basis, only the lower data
byte i1s transterred (DEHF-DETI .

The RTC is a device from the &BEF synchronuos family. Therefore,
the access cycle is controlled by the processor signals VHMA-,
VPA—- and the E signal.

To initiate-the transfer, the processor must receive the VPA-
skgnal +From the decode logic. When the CPU is synchronized with
the E clock signal, the VMA—- signal is asserted to signal the 1/0
devices that the transter is beginning. The synchronization
requires additional time (188 ns maximum).

e e e o s e s e e

The RTC can be used to force an interrupt to the on-board CPU.
The RTC interrupt request level is fixed at level &, the highest
maskable interrupt level.
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The interrupt
position E44.

interrupt wvector,

that level.

T

specially for

address {vector no.

control logic is handled by the IC PAL
The interrupt control logic on the board decodes
the RTC interrupt request level (IRAS-) and

forces

his wvector is fixed and reserved

the RTC. The leng word stored at
3@y represents the RTC

routine jump address.

T.6 ZER3S EID

The IC I8353&4& CI0 contains 3 ports and 3

can all be

programmable

=

o

The Generation

adressing the CIO,

oftware programmed. The CIO
interrupt logic,

pen drain outputs, etc.

of the RD—-, WR—, CLR and
is handled by IC PAL 1&6Ré& on

an

16L8 on

the auto-

after the interrupt has been acknowledged on

the board

interrupt

the pattern—-recognition logic,

the $O@@ETE

handling

counters/timers which
includes
1's

also the
catchers,

DTACE—- signals when
position E3&,
The CLK and thes

which is controlled by the Z# MHz CLEKX signal.

FCLE clocks are 1@ and 5 MHz clocks,

divided by

activation of
only i+ Ethe
sgparates the
FPU.  The WR-

R

=1

derived from the CLKX clock
2 and 4. C3, C2 and Cl1 signals are clocks for the
D-, WR- and DTACK- signals.

Clock Cl is activated

address signal IAS is in the
ddress area of the CI0 of the address area of the
signal can be activated when the write cycle to the
CIO (SCC) is pertormed and when the RESE- signal
tinitial power—up raset of the CFPU &£8818 board).

can ‘be activated when the read or interrupt
from tha [C£I0

activated. The

(SCC}) is performed and when

thea

low

position and

is

activated

The RD- signal
acknowledge cycle

REE#— signal 1is
DTACK- signal is activated when the CIO, B8CC or
o et 2 is selscted and when the interrupt acknowledge
the CI0 or S5CC is in progress.

cycle +rom

The CI0O and SCC are driven by the 5 MHz PCLK clock signal.

The CIC is used for the transfer of the control/data signals to
ith the CENTRONICS interface.

provided +or the generation of the periodical
s&8@W1E CFU, the generation of the FPERCLE periodical

thea printer

DRAM Controller NS84#%, and for the generation of the

W

Time Cut) signal.

Addressing on byte basis is possibble,

basis only the lower data bvte is transterred

The 185346 CIO0 supports the standard
interface. This intertace allows the connection of

compatible printer,

CI0O’s interrupt and the 48@1¥ processor’s
logic. The output signals are driven by the 7487 devices, which
length of

have a drive capacity of 4# mA.

approximately S metres to the printer.

The 3

timers are

interrupt 0 the
signal to the

ETO- {(Bus

with addressing on word

(DigE=—-DE7 ) .

whereas the handshake protocol

CENTRONICS

=1

This allows a cable

parallel

CENTRONICS

is under the
interrupt and program
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Fort A of the CIO is used for the transfer of data signals (D@EE-
DET ) to the printer. The handshake control signals for printer
control are handled by Port B of the CI0O. The connector for the
signal /data transter to/+from the printer by the CENTRONMICS
intertface is on position PS. 2

{3

The FAFEREND+ and FAULT- signals report an error condition over
the IC 74L568 on position E42 to Port B, bit 3 of the CI0. The
voltage +Fail (ACFAIL*) and system error (SYSFAIL*) signals also
enter to Fort B, bits FB& and FET.

The STROBE- (DATA STROBE-) signal +to the printer, when
transterring data to printer, must be software programmed on Fort
Cy bit D3, pin 22, of the CID.

2.4.1 IB33& CIO COUNTERS/TIMERS

The CIO0 contains 3 software programmable 1&-bit counters/timers
e

The Counter/timer No. 1 is provided for the generation of the
periodical interrupt to the 68BE1# processor.

The counter/timer No. 2 generates the FERCLE periodical signal to
the NSE449 DRAM Controller from Port B, bit PBE, pin B8 of the
CID, with a period of 15,2 microseconds.

The counter/timer Mo. 3 is provided for error generation when the
address from the &4881¢ processor is outside the address range of
the ' configuration (Bus Time Out errorl. The trigger for the
counter/timer No. 3 is the DS+ signal, which enters to Fort C,
bit 24 pin 21 of the CID. The Counter/timer No. 3 signals the
BTO- error from Peort C, bit @, pin 19 of the CID , by activating
the BERR- signal.

The outpuf +rom Port C, bit @, should be in the CIO prdgrammad as
an open—collector output. The time adiustment for signalling the

BTO- &rraor can be set up (programmed) to 26 ms by counter/timer
i

The MBERR- signal is comnected o the CIO, port L, bit 1, pin 2d.

The CIO0 hazs a higher priority than the B8SCC and enables the
acknowl edgement of the SCC interrupts by the IECIO signal. The IC
FFU can not provide an interrupt vector, therefore the interrupt
request Ffrom the FPU is connected ta Port C, bit 5 of the CIO,
which generates the interrupt request to the &8@1@ processor and
sends the interrupt vector. The CIO is on position E4S on the CPU
module.
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The IC Z853@ SCC provides the CPU &48%1#@ module’s connection to
two RS 232 (C) channel interfaces. The RD-, WR-, CLK and DTACE-
signals are generated from the IC PAL 14R& on position E39 in the
same manner as for the CIO.

Different options for the transmit/receive signals, and the use
of male/female connectors for the RS 232 channels are made
possible by the adjustment of the J5, J5A, J&A, J&, JSB, J&E
jumpers. The use of female connectors is provided for the BRS232
F3 and F4 connectors but male connectors can also be used.

The channel A connector is on position P4 and the channel B
connector is on position P3. Byte addressing is possible, word
addressing transfers only the lower data byte (D@@-DET).

The Z853@ ECC can interrupt the &48B%1# microprocessor on level 6&.

Bl e e e T pu—p———

The CPU 6&8#1% board is designed for the use of female or male
connectors for the RS 232 (C) channels. If it is necessary to
replace the female connector with the male connector, pins 9, 1,
i1, 13, 19, 22, 24 on the connector must be cut.

Jumper adjustments for the RS 232 ports are very variable.

Ad justment during the manufacturing is the following:

CHANNEL A SIGNAL ASSIGNMENTS:

S S S . S S o e e e e o . | S S S S S S i o e e e e e S S S S (S S . S S (o e ! P A N BT A i S i

1 J &~ ! Fa I INPUT ' OUTFUT : SIGMAL DESCRIFTION !

] PIN ! FIMN ! ! ! !

1 et et e e 1 o e e e et e e e e e e e e e |

! L 1 ! X ] X ! Protective GND not connected!

C ! : ! ! to signal GND :

[T e J (s e T e LT i S s e R e R P e ¢ | 1

' T4 . 2 ! ! X !' Transmit Data (TXD) !

| e e e i s P o e o == —— e e e e e e e e !

! 5=-42 ! T * ! ! Receive Data (RXD) !

e e = e e L e e e e e e e ——— i

. ! b i X ! X ! Signal GND

! 1 ! ! L I
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CHANNEL B SIGNAL ASSIGNMENTS:

L8 PR - ANPUT O AUTRUT !
! FIN ! FIN ! ! ! !
l———— e e e - —— - —————— e |
: | 1 ! X ! X ! Protective GND not connected to!
: - ’ ! ! the GND signal !
.r ______ Je— e | [ ——— e e e 1 s, s s e o s e i i i s Bt i o S | S i S _!
' ¥=4EF ! o ! X ! Transmit Data (TXD) !
| [ S p—— | e — e et e Yot |y ————— i e e e e et e e e e e i S B Sl e B i L I
1 5=-42 ! 3 ! )4 ! ! Receive Data (RXD) !
e et b e b e e !
' NG 2o X ! X ! Signal GND '
! ______ T e e e | ————— D e et e - o e s e s e g S S N N SN it i i i i i A A B e s o S 1
B B o ! X ! X ! Internal CTS (+12V) !
| [T S — e e s et | p——— 4 e T e e B s s e S e Tt S s e e o e s A e b e 1
122=28-1 D -1 X ! ! Data set ready (DSR) !
] ] I

! - !

2.8 NS32¢81 FFU

. T Ty ————

The IC NS32881 FPU - Floating FPoint Unit provides a fast
tloating—-point capability +for the &801% processor.

The FPU select is performed by the IC PAL 1&4R& on position E39 to
the IC 74L51#@ on position E41, and IC 7487 on position ESS to pin
21 of the FPU. On the same pin the FPU signals the end of
operation execution to the CIO. Therefore when the interrupt
logic +from the FPU is used, the CI0O should be properly
programmed. The FPU system clock is generated by the IC PAL 14R&
on position E39, the S MHz signal is signed PCLEK.

FPU addressing is possible only on word basis. The IC PAL1&6R& on
position E3% at byte addressing does not generate the select
signal for the FPU and the <=signal for the data transfer
acknowledge (DTACK-).

The FPU is located on position E21 on the CPU module. The & MHz
version of the IC NS32@881 is used.
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2.9 CPU &BElyg CLOCKS

The system clock (SYSCLK) can be generated from the CPU 6&B@1E
module to the VME bus, or the CPUW; module can receive the SYSCLK
signal Ffrom the VME bus. That depends on the jumper adjustment.
Jumper set-up also provides clocks for driving the CIO, SCC, FFU,
and DRAM Controller, the &B#1# processor, and MMU and PALs,
which are clock-driwven.

If the CPU module provides the SYSCLE signal to the VME bus, it
is necessary to adijust:

THE CPU 48€1¢ CLOCE DEFINITIONS:

! DESCRIFTION ' EBR1 ! BR4 ! ER1Z !
] 1 ] | 1
: . : ! !
! BYSCLK from the VME bus ! X ! 1=-2 ! - !
] 1 1 i I
I BYSCLE to the VME bus I X I 3=4 ! 12 !
I 1 i ! I
P 28 MHz internal e X - X !
' synchronization : } J

! i ' I 1 ‘
I 1& MHz internal ! Tt I X ! X ,
! synchronization 1 ! ! !
e ——— e e R !
! Factory adjustment R s e | R e e

]

The oscillator for generating the 14 MHz SYSCLK signal is on
position G3. The oscillator Ffor generating the 28 MHz CLEX
internal synchronization signal is on position B2.

If The SYSCLEK signal is received from the WVME bus, the BR4
jumper should be connected to 1-=2.

The CIO, SCC, FPU and DRAM Controller, the &BW1¥ processar, the
MMU and PAL ICs work on the basis of the 28 MHz internal clock.
The 28 MHz clock is divided to 1@ MHz (CLK signal) by the IC PAL
16R6 on position E39 for driving the 46B@1@ processor, the MMU,
and the DRAM Controller, and to 5 MHz (PCLK signal) for driving
the CIO, SCC and FPU. The IC PAL 15R%4 on position E14, the PAL
15R& on position E4, the PAL 14R4 on position E38, and the PAL
16R6 on position E39 work on the basis of the 200 MHz clock. The
signal is called CLKX and is enabled by the connection 3-4 on the

BER1 jumper.
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The CI0O, SCC, FPU and DRAM Controller, the &B#18 processor, the
MMU and PAL ICs can be also driven by the SYSCLE signal, which
can be provided by the CFU module or by the VME bus. Signal
SYSCLK 1is divided in the IC PAL 146R& on position E39 to BMHz for
driving the &B¥1% proccesor, the MMU, and the DRAM Controller,
and to 4 MHz for driving the CI10, ¥ SCC, and FPU. It is necessary
to set the BR1 jumper to 1-2 in that case. The PALs which are
driven by the above mentioned 2@ MHz clock, are driven in the
latter case with the 14 MHz clock, labeled SYSCLEK.

2.1 CPU &B8W1¢ DECODE LOGIC

i e e e e e e e e el e e o et e e e B e

fiddress decoding of the CPU module addresses and of the
input/output address area is performed by the IC PAL 14L4  on
position E35 for adresses A23-Al12, the FCZ signals, and the
BGACK+ signal for the generation of DR&MI-, I/0-, EPRI= and
FER= signals (pin 17). The address decoding is continued by the
IC FAL 146LB on position E32 for adresses AZ2Z2-A83, for the output
signals from - the already mentioned PAL, and signals for the
address area decoding inside the CPU module are gensrated.

THE CPU 48@1% ADDRESS DECODING:

e e e e s e 1t s et e e s rw WSS CEW S PR PEN MRS BT S i daE Ra

INPUT SIGNALS /PAL 14L4/ 'OUTFUT
'SIGNALS
EGACEKE FCZ AZ23 AZZ AZ1l A2 AlT ALB ALT Als ALS Al4d AL3 ALZ)

S T — I — — ————— — —— S S S — — — ] . i i S S S S S o S S . o o S s S, A o S o o e gt i o g o g e ey e s e e

]
]

1 x 1 1 1 1 i i 1 1 b4 X X o AL ERl=
_________________________________________________________ et i e T
X 1 1 1 1 1 3 i fif i fif i @ S RER-

e — — T — S T — S S S e S . S A S S S S S S S e e e ok i i S s i A e S e e e i { Je o e S

A 4 i i ff il i L1 i 5 ] fé 5] [ B
X A 1 1 1 i 1 1 il L X X b4 K CERRI=
___________________________________________________________ I e
X ¥ i i i i X X X X X X X X 'DRAMI-
Note: © In decode tables states of input signals are used, all
output signals are active in the low state.
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INFUT SIGNALS /PAL 16LB/ ' OUTPUT
! SIGNAL
DRAMI- EFRI- PER- All Al% A9 AB AT A& AS A4 A3 CSEFR- !
______________________________________________________ L T T pp—
X X @ A s s T UE R RE T e ! CSRTC-

X X @ G g e Rl | £ssce-
______________________________________________________ U
X X 7 SE P hm- e T e TR ! CBCIo-

X X @ " Sl R e aa e R Sl SR ' CSMMU-
______________________________________________________ S —

5 i X (@ 15 i SRR S - " e I R X !

1 @ 1 X A SR R e e ey e | X | EREPR—

1 @ @ WM Db e Tl e B T T em e !

1 B S S e San el g RS T |
______________________________________________________ S —

@ 1 X A A s o e e n it ST e e X :

i@ @ X X X r R SRl iR SR Sl e 1 ! C5DRAM=

The decoding signal for the FPU is generated in conjuction with
the active signals CSCIO-, DS+ and AS in the IC74LS1% on position
E4l. When adressing the CI0, the CSCI0- signal is active amd the
AS signal is in low state on the IC 74LS32 on position E44.

The CFU module generates also the AM (Address Modifier) signals
when addressing the addresses ogutside the CPU module’s address
space. AM signals are driven by the &8@1@ CPU board when working
as MASTER:

AME ~ szame as signal FCO from the &6B@1% processor
AMl - same as signal FC1 from the 48@1@ processor
AMZ — same as signal FCZ from the &BE1F processor
AMZ - always laogical "1

AM4 = same as signal I/0- +rom the decode logic
AMS . — always logical "1".

I+ the CPU module 1is not . MASTER, it receives and decodes
the addresses inside the CPU module’s address area on the basis
of the state of the signal AMZ (FCZ2).

The logic in the FAL 14L4 on position E35 can be changed to
achieve different addresses areas of the DRAM, EPROM, FPU, MMU,
Cid, SCC and RTC when the CFPU &8#1# module works as MASTER/SLAVE,
in the USER/SUPERVISOR mode, depending on the state of the
signals BGACK+ and FC2 (AMZ2).
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The 1I/0 address area occupies the addresses $FF@@@E - $FFFFFF.
When adressing these addresses, the CPU module drives AM signals
according to the WVME bus standards. The addressing can be on
byte, word or long word basis. The decode logic of the CPU module
decodes the 1/0 address area only when the CFU module is MASTER.

I+ the CPU &BE1@ board is the current VME bus MASTER and the
current access address is higher than or equal 188863, then the
VME bus transfter is initiated.

The WVME bus defines the address modifier signals, which in turn
define the access type that is under execution. When the CPU
&8@11H is MASTER, it can activate only the combinations of address
modifier signals with the codes: 3E, 3D, 3A, 39, 2D and 2%.

See the time values and diagrams in the VME MODULE CPU &8@16
HARDWARE USER’'S MANUAL.

2.12 BUS ERROR FUNCTION

 time—-out counter is uwused on the board to provide an error
tfunction if a device or memory on the VYME bus has not responded
within a maximum time.

This time-out counter generates a bus error signal (BERR-) after
the programmable time limit (up to 26 ms) in the C/T3 of the CIO.
The CFPU aborts the current cycle i+ the BERR- signal has been
recognized and forces the exception routine.

I+ the board is the current VME bus MASTER and an external VME
bus card generates a BERR#, then the cycle will be aborted in the
same way, because the VME bus BERR#* signal is ANDed with the

" internal time—-put counter BERR- signal, and the parity control
logic of the CPU &BE#1¢ board’s DRAM.
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2.14 CFU &B@1¢ INTERRUFT HANDLING

T . s ——

The on-board CPU is able to handle 7 different prioritized
interrupt request levels, acccrdhpg to the VME bus principles.

To provide full VME bus compatibility, the I[ACK* signal is driven
as an output signal if the CPU &B@1E board is the current VME bus
master. This allows +full multi-processing in high performance
systems because of transparent interrupt handling of the on—- and
off—-board IRGs.

The low driven IACK#* signal is wired to slot one of the VME
mother board and runs down the [ACK daisy-chain.

The interrupt logic of the CFU module is handled by the IC PAL
164L8B on position E44. All interrrupts which come from the MMU,
RTC, SCC, CI0 (here is also the interrupt from the FPU), are
signalled by the FPAL 1&6L8 on position E44 with the IRGS4- signal
by the IC V4L5148 to the &BE1E processor on level k. The
interrupt logic handles interrupt requests and acknowledges from
the elements inside the CFU module and from the bus when the CFU
module is MASTER, but the CPU module does not request interrupts
if the VME bus is handled by another MASTER.

When the &BU1E processor acknowledges an interrupt, the prioritvy
of the generating interrupt acknowledge vector is the following:

rRTC, CIO, SCC, MMU from the highest to the lowest. In the IC PAL
14R4 on position E44 it is possible to change the interrupt

priority with the change of the internal priority daisy-chain.

The MMU, CI0 and SCC acknowledge the interrupts by sending the

interrupt vector, but RTC works on the auto-vector basis, without

sending the interrupt wvector. Thus, the intertupt wvector from the

{TC can not be changed like the other three interrupt sources,
and the &8E1E processor always takes the vector address from the

SEEHETE address.

I+ the interrupt reguest 1is pending on level & from the VME bus,
and at the same time one of the interrupt requests inside the CPU
module is pending, then the last request is executed first.

The NS3ZZ2881 FPU interrupt reguests and acknowledges are handled
by the IBS535 CI0D, which should be programmed proprerly when the
interrupt logic from the FPU is to be used.

2.14.1 ACFAIL=*, SYSFAIL* INTERRUPT HANDLING

The CPU 68016 module receives ACFAIL*, SYSFAIL# signals from the
VYME bus. Interrupt reguests and acknowledges for these two
signals are handled by the Z853& CIO0, which receives SYSFAIL#* and
ACFAIL* signals on Fort B, and requests interrupt on the level 6.
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Signals SY¥YSFAIL#* and ACFAIL#* have the highest priority of all
interrupt requesting signals on Port B of the CIO.

Activation of the ACFAIL#, SYSFAIL#* signals is to be performed
by the VME bus, only the signal activation detection and handling
of the voltage drop (ACFAIL#*) andi system error (SYSFAIL*) state
on the VME bus are to be handled by the CPU 4B#1@ board.

2.15 VME BUS ARBITRATION

3=t b o e e e

One lewvel aof the DTB MASTER and one level of the DTB SLAVE
arbitration is provided on the board to allow the use of the CPU
&B@1E in multi-master and multi-processor environments.

Arbitration logic works according to the principles of the WVME
bus interface. The IC PAL 158R4 on position E14 contraols
arbitration reqguests depending on the definition of the CPU
module to work as ARBITER or not, which can be defined by jumper
BR3. The 1-2 connection determines that the CPU module works as
SLAVE and requests the bus from the current ARBITER. The removed
connection causes that the CPU module works as ARBITER, which
allows . the control of the bus to other MASTER=s on the VME bus.
The CPU module receives/transmits signals for the arbitration
requests handling only on one level. The level can be adjusted by
the Jjumpers on position J1 (input/output signals BR@#x - BR3=x,
BGH* — BG3#* IMN or DUT).

When working as MASTER, the CPU module eg. the IC FPAL 1&R4 on the
Ei4 positiaon drives the EGXOUT* signal (X=¢,1,2 ar 3) atter the
completed last cycle of the 58#1¢ processor when the AS- signal
is already inactive. The FAL logic delays the signal BR- to the
LBB1E processor for S8 ns in case that the MASTER oan the bus
simultaneously activates the BESY# signal and inactivates the bus
request (signal BRX, ¥=g,1,2 or 3). The CFU sBEH1EY board
arbitration works on the ROR (Release On Request) principle. When
working 1in the S5LAVE mode, the CFU £881F module activates BRX#
line (¥=@,1,2 or 3 immediately after the system RESET if none
of the MASTERs on the VME bus is active, oaor when any of the
internal interrupt requests is pending. The bus arbitration then
functions according to the VME bus principles. After the BGIN#%
signal has been received on the equivalent level, the control
logic drives the BBSY# signal low to inform the Bus Arbiter that
the arbitration is completed, and releases its Bus Request signal.

The Bus Request level and the Bus Grant level must be the same

for a proper operation. The default Bus Request level during
manufacturing is . 3.
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BRX, BGXIN, BGXOUT

ADJUSTMENT =

. JUMPER COMNMECTION i SIGNAL ENABLED ;

e e !

I 1 - 24 p EGOIN* 1

1 I ]

: e R ! BEG@AOUT* :

1 ] 1

/ &= g 1 BG1IM* !

1 I ]

: 4 - 21 ! BEGI1OUT= :

I 1 I

. 2 = 20 1 BGZIMN#* !

] I I

! =i ! BG20UT+ )

I 1 I

: T s ] = ’ BG3IMN#* :

! } !

; = L 1 BGI0UT* :

I 1 I

. e : EBR#*® !

: I !

! T =2 : BR1% .

1 1 1

: 11 : BRZ2%* !

' ! :

! 1 s : ER3= !

! | ;

MOTE: Only of the BR*, BG=*IN, EG*QUT signals should be
enabled at the same time.
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2.16 RESET OF THE CPU 48#1@ BOARD

The switch on the front panel is used to RESET all on-board
devices except the CIO and SCC, amd all devices on the VME bus.

The CI0 and SCC -are excluded because the CI0 must constantly
generate the PERCLK signal to the DRAM Controller which
constantly generates refresh requests, and the contents of DRAM
is not changed during the manual RESET.

After power-up, the internal RESET- signal is used to reset all
the devices on the CPU &B#l# board and to force the SYSRESET#*
signal on the WVME bus. This allows a general RESET of all
peripheral boards and devices of the system. The power—up RESET
i handled by IC 48@85B on position E446 and is driven by the E
(Enable) signal from the 48#1# processor. The duration of the
power—up reset is approximately 4@8@ ms. The REIZ signal from the
IC 4@@845B on position E44 drives the RESET- signal through the IC
T4LSE41~-1 on position EIS.
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CHAFTER 3

3. PROGRAMMING

3.% MEMORY MAP

—EEEEEE=

. i i i e o B S . o S e i b b i o e e o P N RN R . N O S A S B B S, e S S o i o b e o b . s o 3

MODEL

OF THE CFU &B@#1@

-ttt -

e e
- Initialization Vectors from System ROM/EFPROM
@i @y
nfnin R nlnic] {
. System DRAM
WFF FFF
1GEE
5 Mot Used
FRFE EEF
FEE :
- Initialization VYectors in System ROM/EPRGM
FE#& a7
FE# g
| 8534 SCC
FE@ @@F
FE# 1@
= 18534 CID
FE# @17
FE@ @18
: Not Used
FEuf @2F
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G 1
FEﬁ @3
H NS32@81 FFPU
FE® @37
FE@ @38 b -
H Mot Used
FE® @3F
FEE 3]
MC&8451 MMU
FE@ H7F
FE@ @E@
- Not Used
FE® 1FF
FE@ 2@
H MC4&B18 RTC
FE&Z 3FF
FE® 4@@E i
: System EFROM
FEF FFF
FFE @aE
: /0 Area /CPU &B@H1E MASTER/
FEF FFF
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3.1 DRAM ADDRESSING

The DRAM addressing can be performed on byte and word basis.
Read, write and read-modify-writetgycles are provided.

After power—-up of the CPU &4B@1E bﬁard, the DRAM address area
should be overwritten for the reason of parity logic.

The addressing of the DRAM depends on the used DRAM ICs:

Start Address SHEGHHE
End Address a) SOBFFFFF (1M byte) — 25&6K*1 ICs
b} $W3IFFFF (256K bvtes) - &4K#*1 ICo

If the elements &L4K*1 are used and the decoding logic is not
changed, the tontents of the DRAM are repeated in the 340306
adress steps. The addresses of the DRAM are the same when
addressed from the &8#1@ or from the VME bus, but can be changed
in the decoding logic.

3.2 ROM/EFROM ADDRESSING

The ROM/EFROM addressing can be performed on byte and word basis,
only read cycles are provided. The initial stack pointer and
reset vector, which are read by the processor &B@H1F after reset
on addresses $@00000¢-$8800ET, are stored in the ROM/EPROM on
addresses S$FEGO@E-$FE@HET. Part of the ROM/EPROM address area
(SFEREEB—$FEB3IFF ) is used for the address areas of the CIO,
SCC, FPU, MMU and RTC.

The addressing of the ROM/EPROM depends on the wused ROM/EFROM
ICs:

Start address al EAninintolnio]

End address al SHHSEER

Start address b1} sFE&@4EH

End address =T ) $FE3IFFF - 2764 ICs
Start address b2) SFE@4 @ '

End address b2} $FETFFF - 27128 ICs
Start address b3) SFE@4EE

End address B3) $FEFFFF - 272986 ICs
Start address b4} SFDE4EE

End address b4l $FEFFFF - 27512 1ICs
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The decoding logic is provided for 27256 IEQ and the contents of
the ROM/EPROM is repeated when ICs with smaller capacities are
used. When using ICs 27512, the decoding logic of the CFU &8B@1@
board should be changed.

* EZ
3.3 ADDRESSING THE 68451 MMU .
The 68451 MMU address area ranges from $FEO@40 - SFEGGOTF.
Word and byte addressing is possible.
Descripton of individual addresses:

! Address ! Mode ' Description !

[ [ | [ — T e e e e B e e e e et e e e et e ety St et s i S e e et St 1

! FE@@42 ! R/MW ! AST1 (User Data) :

A : : !

! FEZ@44 ' R/W ! AST2 (User Frogram)} !

1 1 1 1

! FE@@4A ' R/W ! ASTS (Supervisory Data) 5

- . : X

! FE@@4C !' R/W ! AST& (Supervisory Program) !

P 1 ! :

! FE@E4E ' Y R/W ' ABTY (Interrupt Acknowledge) !

; ! : !

| FE@@&E ' R/W ! ACO LBA — MSE (Logical Base Address) J

! ! | !

! FE@@Eb1 ' R/W ! AC1 LBA - LSE (Logical Base Address) .

] 1 1 ]

! FE@@L2 ' R/W : ACZ LAM — MSE (Logical Address Mask) !

- } . -

| FE@E&3 ' R/W ! AC3 LAM - LSE (Logical Address Mask) A

1 ] I ]

! FE@E&4S ! R/W ! AC4 PBA - MSE (Fhysical Base Address} :

! ! ! -

! FE@#HLS ! R/W ! ACS PBA - LSE (FPhysical Base Address) !

] ] ] ]

! FE@@&E ! R/W ! ACé& Address Space Number Register X

! ' ! -

! FE@@&T ! R/W ! ACY Status Register -

I 1 I : i

! FE@@LB !' R/W ! ACE Address Space Mask Register :

] ] ] . ]

| FEG@EAT ' R/W ! DP Descriptor Pointer .

1 1 1 ]

! FE@@ALE ' R/W . IVR Interrupt Vector Register -

! ! ! -
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FE®&@&D
FE@@&F

FEGET1

FE@ET?
FE@®B7TE
FE@ETD

FE&@TF

R/W

R/W
R/W

R/W

1 1
I 1
1 1
! I
1 1
1 I
! !
RN
] 1
I I
1 1
I ]
1 1
I }
1 1

GSR Global Status Register

LSR Local Status Register

55R Segment Status and Transfer

De=c

IDF

RDF

DTO

DO

riptor Operation

Interrupt Descriptor Pointer

Result Descriptor Pointer

Direct Translation Operation

Load Descriptor Operation

The
fidd

RTC address

ressing

3.4 ADDRESSING THE

When addressing
byte is transferred (DEE-DE7).

Description of

FE@#Z@1
FEGZ03
FE@235
FEQSET
FESZE9
FE@Z23E
FEGZ2ED
FE@BZEF
FE@211

FE®@213

area
is possible on byte basis, 1.e. on
is carried out on word basis,

MC1446818

ocC

R/W

R/W

R/W

R/W

/W

R/W

R/W

upies addressses SFEAR2EE

individual addresses:

e ! Description

Seconds
Second Alarm
Minutes
Minute Alarm

Hours

Day in Week
Day in Month
Month

L]

1

!

1

I

|

1

!

1

I

! Hour Alarm
I

1

I

1

I

1

I

! Year
I

odd
anly the lower data

— SFEESFF.
addrersses.
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Fossibility of a
Battery Back-up

'5_EE;;;;“T;];;:#TE;E;I;E;; _________ ':
__________ e e e et ] e e e e el e s i St e S ML
é FE#Z215 é R/W } Register A i

I

é FE@217 E R/W i Register B i

é FE@21%9 é R é Register C i

]

E FEG21B- ' R ! Register D '

L] ] |

ERSAD U R Eeoeral Ly teablas

| REZOFF | CMOS RAM with the !

f ; | f

: | : :

3.5 ADDRESSING THE.EEESé CID

The I8536 CI0 address area occupies the S$SFEGH1E - SFEGELT
addresses. Addressing on byte basis is possibble, with addressing
on word basis only the lower data byte is transferred (D@E-DET).

Addresses and description of individual CIOD registers are:

e e s e o T o S P SRS [ S SN Y ST S W S S S S S SR, S S S S et i . o s e et e

: Address ! Mode ! Description !
__________ et et e 1 o i o e Pt s e e et s e ot e e o e e e e 1
| FE@®11 ! R/W ! Port C Data Register ;
1 1 I 1
! FE@@B1Z i R/W ! Fort B Data Register :
1 1 1 1
\ FEPBLS . % RN\ Part & Dats Begistec !
1 1 1 1
! FE@@17T ' R/W ! Control Register :
1 1 1 - 1

The I853@ SCC address area occupies the SFE@HIEE - $S$FE@G@EEF
addresses. Byte addressing is possible, word addressing transfers
only the lower data byte (D@E-DET).

Addresses and description of individual SCC registers are:
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e e o ey P s e

Port Az
! Address ! Mode ! Description
' FE@@®D ' R ! Redd Register Status
] 1 1
! FES@EHD ! W ! Write Register Commands
I 1 1
! FEB@EF ! R ! Read Register Data
: - -
! FEG@EF ! W ! Write Register Data
| - i 1
Port B:
! Address ! Mode ! Description
Im e e N e e e :
! FE@@EHI ] ! Read Register Status
I 1 1
! FE@@HS . W ! Write Register Commands
! | 1
! FE&ZEE el o ' Read Register Data
] 1 1
! FE@@HE 1 W ! Write Register Data
I 1 i

3.7 NE3ZE81 FPU ADDRESE AREA

The NE3Z2881 FPU address area occupies
addresses. Only word addressing is possible.

fddresses and descriptions of

! Address
Pl e e
| FEBEH3E
FE@@3Z
FESEHIZ
FE@@34

FE@@3I&

individual FPU registers ars:

Mot LUsad

Fead Result

the

SFE@@3E - SFE@E3T

Write Operation Word

Read Status Word

ID byte

Stran

Identifikacljska Stevilka

proizvadnja ratunalnifkih

sistemov in ineniring, p.o.

32804&0&&

lzdaja 4 —
£, obvestila d1-col, 35
Ilskra Delta Aty

Hamesto Idamlli‘mcﬂalm Slavilke

1/8

8|4[2]0|4]4

Obr. 38

e IR PN WY



Pranos tretjim osebam In uporaba v nedogovorena namena nista dovolfjena.

GPFENDIX &
T
PAL s

I Ident - Device - Description !

. 32537944 ! IC PAL1&6R4A . ARBI &LO@1E -

I ] ] ]

! 32538444 ! IC PALL14LAA ! DEK1 4ABE1E

I 1 1 i

: 32537644 ! IC PRAL1&LBA ! DEK2 &B@1@ !

i 1 i 1

' 32540344 ' IC PAL14&R4A ! FARI &B@E1E .

1 | ! [ |

1 32541444 ! IC PALL1&LEBA ! FPINT &BE1@ !

1 I I 1

V32542344 IC PAL1&R&A ! REF &B@1@ !

1 I ] I

' 32543844 ! IC PALISLBA ! VFUN &B@1d J

1 1 ] I

1 32544344 ! IC PALI1GR&A ! ZILO &B@1id !
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IDENTIFICATION: 32537044
DEVICE TYPE: PAL l16R4A
DESCRIPTION: ARBI 68010
FILE NAME: ARBI
LOCATION ON THE CPU 68010 BOARD: El14
FUNCTION: ARBITRATION LOGIC
DATE: 19.02.1987
PIN NAMES:
SYSCLK , AS , BG , BRIN ,BBSYIN , IPLO , IPL1 , IPLZ , A , GND ,
QE , BCLR , BGIN , BROUT ., BSYOUT ., BGACEKE , BR , BGOUT ,
RESET, VCC
LOGIC PINOUT:
SYSCLK -EEBI;‘-_-__-_______;;BII— vCC
:
AS -%{021 (19) |- RESET
BG -1(03) :151%— BGOUT
SRR (17)!- BR
:
BBSYIN —ifﬂﬁ} 1151E- BGACK
:
IPLO —i[ﬂﬁ] 115]&- BSYOUT
:
IPL1 -;10?1 11415— BROUT
IPL2 thnam :131%- BGIN
A -1(09) tlzmg- BCLR
GND -;[1“] {1115- OE
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EQUATIONS:

JBREUT := BSYOUT # BBSYIM # BGIM % BCLR * /A * RESET
+ BSYOUT * /IPLZ # BGIN # /BGACK % BCLR * /A * RESET
+ /BROUT =+ BGOUT = /A * RESET:

/BSYOUT = /BROUT = /BGIN * /A * RESET

+ /BSYOUT * BGOUT * /A * RESET
+ BGACK * BGOUT * BGIN * A * RESET:

IF (vCC) /BGOUT /BG # AS * BGACK * /BR * /BRIN * RESET

# BBSYIN = BSYOUT :

+ /BG * AS * BGACK #* /BR * /BCLR * RESET

+ BGOUT + /BG * AS * BBSYIN % BSYOUT * /BR
#* /BRIN * /BGACK * A * RESET

+ /BGOUT * /BRIN # /BR * AS * BBSYIN #* BSYOUT
* RESET

+ /SBGOUT # /BCLR # /BR # AS # BBSYIN % BSYOUT
* RESBET :

#

/BGIN * BROUT * /A * RESET;

/BR := /BRIM % BROUT #*# BGACK #* /BSYOUT #* RESET
+ /BCLR * RESET
+ /BBSYIN * /BGACEK #* BSYOUT * RESET
+ /BR # BROUT * /BRIN * RESET;

/BGACE BGACK #* BSYOUT % EBSYIN * /BRINM * /BR * /BG * /BGOUT

* AS % RESET

+ BBACK * /BCLR * /BG * /BGOUT * AS * RESET
+ /BGACK #* /BCLR #* RESET

+ /BBACK * /BR % BSYOUT * RESET

+ /BGACK * BR * /BBSYIN % BSYOUT * RESET

+ /RESET * /A3

IF (A = AS)

/BGIN = /BB * AS * BGACK * /BR * /BRIN * RESET

+ /BG * AS % BGACK * /BR * /BCLR * RESET

+ BGBIN * /BG * AS * BESYIN * BESYOUT * /BR * /BRIN

* /BGACK % RESET

+ /BGIN % /BRIN * /BR % AS » BESYIN * BSYOUT #* RESET

+ /BGIN * /BCLR * /BR * AS * BBSYIN * BSYOUT * RESET.
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raZunalniskin
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IDENTIFICATIONM:
DEVICE TYPE:
DESCRIPTION:
FILE NAME:

LOCATION ON THE

32538044
FAL 14L4A
DEK1 &BE1g@
DEK1

CPU &8@1@ BOARD: E35

FUNCTION: DECODER OF UFFPER ADDRESSES
DATE: Bh. B2, 1984
FIN NAMES:
/BBACEKE , FC2 -, IA23 ., 1RA22 , IAZ1 , IA28 , 1A19 ., IAiS ., IAIT ,
eND , IAlS , IAlS , IAl4 , /ID, /FER , JEPRI , /DRAMI y [A13 ,
IR e VEE.
LOGIC PIMNOUT:
/BGACE. =!' (@1} (2@) '= VCC
! !
FC2 =! (@2} (19231 — F&12
1 1
IAZ23 = {@3) (18 '—= IAL3
i ]
H IAZ2 —! (@4) (17) '= /DRAMI
s ! :
ﬁ IAZ21 =1 (@5) {158 '=- /EFRI’
2 ! !
2 IA2E —=! (=48] Elay = fPER
£ ! !
= IA1Y =' (@7} (14 '= /IO
& ! it
H IA18 —! (@8) (13)'- IA14
E IAL7? - (@9} (12)1'- IAlS
- 1 i
g GND = (1@) (11)'- IAls
= ! !
E
g
8
E
g
lzdaja 4 List | Stran | J Identifikacijska Stevilka
§. obvestila | 41-002, 39 3 2 B 0 £|. 0 L £|.
.ISkra Dellta Arhlv Namesto identilikacsks Stevika
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Prenos treljim osebam in uporaba v nedogovorjene namena nista dovoljena.

EQUATIONS:
10 = BGACK * IA23 * 1A22 * IAZ2Y * 1A20 * IA19 * IA18 * IAIT
* IAlL :
PER = IA23 * JAZ22 * [AZ1 * IAZ0 * 1819 * IAlIB = IAlT
* /IALS * /IALS * /IAl4d * /IAL13 * /IAl2 H
EFRI = /IA23 * /1A22 % /IA21 * /1A20 * /IA19 * /1Al18 * /Iai7
* /IA1S ¥ /JIALS # /IAl4d = /IA13 * /lail2
+ IAZ23 = IA22 * IAZ1 * IAZE * IA19 * 1A1B * IAL1T = /IAls ]
DRAMI = /I1IAZ23 % /IAZ2Z2 * /IAZ21 * /I1AZ20.
lzdaja 1 List | Stran K | Identifikacljska Stevilka
51 obvestila | 44~ 0O 40 3280&0&&
lskraDelta Arhiv Namasto identiikaciska Slavike
proizvodnja ratunalnikih
sistemov ininZeniring, p.o. 818|4(2|0|4|4
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Prenos tretjim osebam in uporaba v nedogovorjena namena nista dovoljena.

IDEMTIFICATION:
DEVICE TYPE:
DESCRIPTION:
FILE NAME:

LOCATION OMN THE

32537844

FAL 146LBA

DEEZ &B@1@

DEKZ2

CPU &68@1%@ BOARD:

E32

FUMCTION: DECODER OF LOWER ADDRESSES
DATE: Bh. 82,1986
FIN NAMES:
1A11 -, IA1S , Ing , 1B , IAT , 1AL , IAS , IA4 , IA3 , GND ,
/DRMI , /RTC , /CIOD , /EPR , /8SCC , /MMU , /EPRI , /PER , /DRAM ,
VCC.
LOGIC FPINDOUT:
IAll —!' (@1} (2@ '= VCC
1 |
IAlE —! (@2} (19 '— /DRAM
1 1
Ia? —'(@3) (183 != /PER
1 ]
IAB ! (@4} (17 !'= /EFRI
1 i
IAY ! (@5} (14) '= /MMU
i 1
Ias6 =!(@s) (153 = ISR
1 1
IAS =1 (@T) (14} '= /EPR
Iad =!'(@E8) (13} 1= /CI0
i i
Ia3 ' (@9} (123 '= /RTC
] 1
GND -—!({1@) (11} '= /DRMI
1 ]
Izdaja 4 List Stran |J| K | Identifikacijska Stevilka
T X 32804044
@IS‘(I’&DBI‘[& Arhiv Namesto 1enTkac]ske Slevile
sistemov in inZeniring, p.o. 'IB BI+2 DI$&
Obr. 38
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Pranos tratjim osebam in uporaba v nedogovorjene namane nista dovoljena.

L]
EQUATIONS:
IF{(VCC) RTC = PER * /IAll * Klﬁlﬁf* IAT ; :
IF(VCCY SCC = PER * /IAll * /IAl10 * /1A * /IAB * /IAT % /1AL
#*# JIAS = /I1A4 % IA3 ;
IF(VCC) CIO = PER * /IAlil = /IAlG * /149 * /7148 * /IAY7 * /I1Aé&
*# IA4 * /IA3 ;
IF(VYCC) MMU = PER * /IAll * /IAl1G * /IA9 * /IAB * /IAV * IAL ;
IFI{VCC) EFR = EPRI * DRMI * /IAll % /1A18 * /IA9 * /1A8 * /1AT
* /146 * /185 = /144 % /1483
+ EFRI % /DRMI * /FER
+ EFRI * /DREMI # FER #* IAll
+ EPRI *# /DRMI * PER * IAl@ 3
IF(YCC) DRAM = DRMI * /EFRI
+ DRMI * EFRI * /EFA.
Izdaja A Ust | Stran [J] K | identilikacljska Slevika
&t cbvestila | 44-So2 L7 3 2 8 0 ho i-l- L
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Prenos tretlim osebam In uporaba v nadogovorjene namane nisla dovoljena.

IDENTIFICATION: 32540044
DEVICE TYPE: PAL 16R4A
DESCRIFTION: PARI 68010 _
FILE MAME:= FaRI ﬂ:‘.
LOCATION ON THE CPU &B8#1@ BOARD: E38
FUNCTIOM: CONMTROL OF DRAM FPARITY, RTC
DATE: B6. 52, 1986
PIN NAMES:
SYSCLK , CSDRAM , DTACK , RW, CSRTC , E , PLDS , ERU , ERL, BGND,
OE , PUDS , PCSRTC , DRTC , ARTC , DTACKD , DTACKL , MBERR ,
BERRI , VCC.
LOGIC FPIMNOUT:
SYSCLK -1 (1)  (20) 1~ vCC
1 ]
CSDRAM =—! (@2) (13} = BERRI
1 ]
DTACK —! (#3) (18) ' — MBERR
] I
Bl =1 (@d4) (17T»'!'= DTACKI1
] ]
CERTC —I! (S (146 '= DTACKE®
] ]
E ~1{@&) (15) '= ARTC
1 ]
FLDS -' CETY (14} ;— DRTC
1 I
ERU —! (@8) (13) - PCSRTC
1 ]
ERL —! (#9) (12) I- PUDS
] I
GND -' (18) (11) I- OE
] ]
lzdaja 4 List Siran {J] K | identifikacijska &tevilka
& obvestila | 41-002, 43 3 2 B 0 ['_0 L {+
@lsmuﬂta Arhiy Namesio identillkacijske Slevika .
i ey 1(8/84|2]0[ 4|4
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Pranos tratjim osebam in uporaba v nedogovorjena nameng nista dovoljena.

/ARTC

/DRTC

/DTACKD :

/DTACK1

IF (VCC)

ECGUATIONS:

= MEERR * /DTACK1
+ MBERR * /DTACK1
+ /DTACKO =* /PLDS
+

/DATCKOD * /PUDS

+

/DTACK * /PLDS
/DTACK. * /PUDS

¥

*

-

s= /PLDS # /CSRTC #* /E

:= /PLDS * /CSRTC *

IF (VCC} /MBERR

/PCSRTC

+ 4+ +

E

/PLDS;
/PUDS

/PLDS * /CSRTC ;

/CSDRAM
/CSDRAM
/BERRI
/BERRI

*
+*
*
#*

/DTACK1 * RW * ERL * /PLDS
/DTACKL1 * RW * ERU * /FPUDS

/PUDS * CSDRAM
/PLDS * CSDRAM.

lzdaja 4 List | Stran K | Identifikacljska &tevilka
u;w;::a[;-ﬁ:. INA 32804044
?'E'f s ] e Arhilv Namesto identilikacijske Steviks -
mmmhim: 8|B L{2[0|4 |4
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Prenos btraljim csebam in uporaba v nedogovorjena nameéna nisla dovoljana.

IDENTIFICATION: 32541@44

DEVICE TYPE: PAL 16LBA

DESCRIFPTION: FINT &B@1@ :
i
FILE NAME: PINT ;

FOSITION ON THE CPU &8@1¢ BDARD: E44

FUNCTION: INTERRUFT LDGIC
DATE: : B6.82.1984
FIN NAMES:

1Al , IAZ2 , 1IA3 , /IRRTC , /IRMMU , /IRBCC , /IRCIOD , ZIPR ,
/1ACKI , GND , /AS , NC1 , /IACKL , /IAOUT , /IAZ , /IAMMU ,
FfIARTC -, FIR&GE , NCZ2 , VCC.

LOGIC PIMDUT:

I&1 - (@1 (2@) '= VYCC
] { ]
IAZ —EEQEJ tl?IEA NC2Z
] ]
143 —i{ﬁEh {181;- L IRGE
] I
/IRRTC -1 (54) (17) 1~ /IARTC
I ]
S ITRMMU -i(@ﬁ} tl&};— /S TaMMU
I |
/IRSCC —! (#6) (15) 1- /142
I |
/IRCIO -E(ﬁ?} (14) '— /1AOUT
1
/IPR -i(@BJ (13}i— /S IACEL
1 1
fTACKT —i{@?} {lz)i— NC1
1 1
GND —! (12) (11)'= /AS
] 1
Izdaja 4 List | Stran | J Identifikacijska Stevilka
& obvestila | A4-eo0Z. L5 3 2 BU &0 I'_ h
.Iskra D%}ta Arhlv Namasto identilikacijske Btavilke
alsturrmhhhniﬂna,p.n. 1 B B ":Iv 20 If tl-
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Prenos tretjim osebam in uporaba v nedogovoriena namend nista dovoljena,

EQUATIONS:
IF(AS) IARTC = IA3 * IA2 * /IA1l *+IACKI * IRRTC * /IAMMU #* /IAZ
* /IAOUT
+ IARTC * IACKI :
IF(AS) IAMMU = IA3 * IA2 * /IAl * IACKI #* IRMMU % /IRCIO * /IRSCC
* /IRRTC * /IARTC * /IAZ * /IAOUT
+ IAMMU * IACKI * /IAZ * /IARTC j;
IF (AS) IAZ = IA3 * 1AZ * /IAl * TACKI * IRCID * /IRRTC
* /IARTC * /IAMMU * /IAOUT
+ IA3 * IAZ2 * /IA1 # IACKI =# IRSCC # /IRRTC
* /IARTC = /IAMMU * /JIADUT
+ IAZ * IACKI * /1ARTC
IF(AS) IADUT = IACKI * IA3 * IAZ2 *# IA1
+ IA3 * IAZ * /IAl1 * IACKI * IPR * /IRRTC * /IRMMU
*# /IRCIO * /IRSCC # /IARTC * /IAMMU * /IAZ
+ IACKI =* IA3 =+ /IAZ2
+ IACEI * /IA3
+ IADUT * IACKI * /IAZ = /IAMMU * /IARTC ;
IF(VCLC) IR&E = IRRTC + IRMMU + IRSCC + IRCIO + IPR :
IF(AS) IACKL = AS * IACEKI.
lzdaja 1 List | Stran | J Idantifikacijska &tevilka
&1 obvestila | 44=0072 .{*6 3 2 8 0 h 0 hh
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Prenos tratjim osebam in uporaba v nedogovorjena namana nisla dovaljena.

IDENTIFICATION: 32542044
DEVICE TYPE: PAL 16R6A
DESCRIPTION: REF 48010
-
FILE NAME: REF J
LOCATION ON THE CPU 6801¢ BOARD: E4
FUNCTION: DRAM REFRESH LOGIC
DATE: B6.02. 1986
FIN NAMES:
SYSCLK , RFID , DS , BBSY , CSRAM , CSROM , A , RW , FAS , GND ,
OE , CLR , RFBM , DBRI , 02 , EBi{ . €P , RASI , DTACK . VCC.
LOBIC FINOUT:
SYSCLK —1 8L (2m; - vee
]
RFIO —-! (@2) (19) '— DTACK
I 1
DS —! (@3) :15}}— RASI .
I
BESY —éiﬂ#) (17) - Co
]
CSRAM —! (@S) (16} 1- Ct
1 ]
CSROM —}{ﬁé} (15) 1- C2
A ]
a -1 (@7) (141}- DBR1
1
RU -étmax (13) '~ RFSH
]
PAS —! (@9) {1215- CLR
GND —! (18) (11) '- OE
] ]
Izdaja 4 List | Stran | J Identifikaciiska Stevilka
4. gbvestila | A4{-coL £3 3 2 8 0 L 0 kL
|5kl’a Delta Arhiy Namaslo identilkacijske Slevike .
m.mhm'“:‘;“m",:';m 118/8(4]2/0|4|4
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Pranos tretjim osebam in uporaba v nedogovorjene namene nista dovolena.

/C1

+ |

JC2

+ + I

/DER1

IF (VCC)

/RFSH

+ 41

FRAST :

EQUATIONS:

COxCLR 3 LS

C@x Cil+CLR
/CO*/C1%CLR ;

CO#*C1#C2*CLR
JC1%/C2%CLR
/COxC1%/C2%CLR 3

/RFIO*RASI*DS*/PAS
/RFIO*RASI*/DS*FAS*CSRAM
/DBR1*RFSEH

/DER1*/CLR*RASI*/DS*FAS*/RFI0

/DBR1*CLR*RASI*/RF I0O*CSRAM*DS*/PAS
/RASI*CO*C1+C2+%/RFI0

FRASI*CO*C1*C2* /RFSH

/RASI*/C2
HﬁSI*EEHQM*EERDM*DS*KED*CI*EE*HFID*RFEH*CLH*KPHE
/RASI*CSRAM*CSROM*DE*RF IO*RFSH*/PAS

4+ ++ 4+ 40

/CLR RASI*/D0S
/RASI*/CO*/C1%C2

/RASI*/RFI0O*/RFSH ;

it |

/RASI*/CO*/C1*/C2%/RFI0
/RASI*/RFSH*/RFI0

+ + 4+ 0

IF(VCC}) /DTACE

o

/RASI#*COx*C1*C2*RF I0*/RFSH
/RASI*#/Cl*/C2#RF 10+ /RFSH

-

/CSRAM*DS*RASI*/CO*/C1l*/C2%/RH*/FAS
/CSRAM*DS*RASI*#/CO*/Cl*/C2%/A*BESY*RW* /PAS
SCESRAM#DE*RAS I % /CO*C 1% /C2#A*BBEY#RW* /FPAS
/CSRAM#*DS*RASI#/CO#Cl=*/C2#% /A% /BESY*RW*/FAS
/CSRAM*DS*RASI#/CO*/C1*C2%A% /BESY*RW*/FAS
/CSROM#*DS5%* /CO*/C1*C2*RW*RASI*CLR*/PAS
SDTACE*DE*/FAS.

lzdaja 1 List_| Stran [ 3 Identifikaciska Stevika
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Prenos tretjim osebam in uporaba v nedogovorjene namene nista dovollena.

IDENTIFICATION:
~ DEVICE TYPE:

DESCRIFPTION:

FILE NAME:

LOCATION ON THE

32543044

FAL 16LBA

VFUN &B@1@

VELUN

CPU &8d1¢@ BOARD: E36

FUMCTION: VARIOUS COMNTROL SIGNALS
DATE: o, B2, 1984
PIN NAMES:
/BEBACK -, RWI , /EPRI , /BRAMI , /0BS5S ., J/LDS , /IACKZ , /A8 ,
/WINI , GND , /IACKM , /DIR , /PLDS , /PAS , /RW , /FUDS , /MAS ,
/EN, /DS, VCC.
LOGIC FIMOUT:
FBGACK =! (@1} (2@) 1= VCC
I
RWI —! (@2} (19 - /DS
I
FEPRI —! {63} (18%'= [fEN
SDRAMI mitﬁ4) {17)'!'=— /MAS
I
AUDS ! (@S} (1&) 1= /PUDS
FLDS —! (@B4&) (15} '= /RW
'
FIACKZ —=!' (@7} (14)'= /PAS
I
JAS = (@B} (13) = SPLDS
I
FWINI =!{@g9) (12 !'- /DIR
I
GND —! {1} (11)'!'= /IACEM
|
lzdaja A4 List | Stran | J Identifikacijska Stevilka
§'. obvestila | A1-oc02 49 3 2 B 0 L 0 L L
E} ISkl'a DEIta Arhiv Hameasto Idanliflknr;l.lukn Btavilke
nja ralunal
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Prenos tretjim osebam In uporaba v nedogovorjene namene nista dovoljena,

EQUATIONS:
IF {(VCC) EN = /BGACK * /EPRI{* /DRAMI #* /IACKZ =% .;:'IHEKM
+ BGACK # EFRI
+ BGACK * DRAMI
IF (VCC) DIR = RWI * /BGACE
+ /RWI % BGACE ;
IF ( /BGACK) FLDS = AS % LDS * RWI * MAS
+ AS * LDS #* /RWI * /WINI * MAS ;3
IF {/BGACK) PUDSE = A5 % UDS % RWI * MAS
+ AS * UDS * /RWI * /WINI * MAS ;
IF ( /EGACE) FAS = A5 #* MAS ;
IF (VCC) RW = PAS #* /RWI 3
IF (VCC) S = /PLDS * /PLDS,.
Izdaja -1 . List | Stran | J Identifikacljska Btowilka
&t obvestila f-oc0l 50 32 80“.0 hh
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IDENTIFICATION: 32544044

DEVICE TYPE: FAL 16R6A

DESCRIFTION: ZILO &B@1@ A
B

FILE NAME: ZILO :

LOCATION OM THE CPU &8#1@ BOARD: E39

FUNCTION: CONTROL LOGIC OF ZIB53@, IB53é&
DATE: B6. 02,1986
FIN NAMES:

syscLk , scsscc , /Cscio , /PUDS , IAS , RW , /IACKZ , /PLDS,
/RESO , GND. , /BE , /DTBCY , /C3 , /62 , 761 , /PCLE ., /CLKS.
/WR , /RD , VCC.

LOGIC FPINOUT:

Prenos Iretjim osebam in uporaba v nedogovorjene namene nista dovoljena.

SYSCLKE —'(@81) (28) - _ VCC
] ]
/CSSCC -E{EEJ (19)'= /RD
]
/CSCIO -1 (B3) (18) '=  /WR
] ]
/PUDS - (54) (i7yi— JELER
] ]
IAS ! (@5) (16) '= /PCLK
] ]
RU -~ (B&) :1515— /C1
/1ACKZ "é‘ﬂ?’ (14) 1~ /C2
/PLDS - (#8) (13) '~ /C3
I 1
/RESO —é{@?} {12>}u /DTACK
GND —}t1ﬁ: (11)'-=  /OE
]
lzdaja 4 List | Stran | J Identilikacijska stevilka
4, obvestila M=-00 5‘] 3 2 8 01‘ 0 h_ I‘_
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Prenos treljim osebam In uporaba v nedogovorlena namena nista dovoljena.

EQUATIONS:
CLKS := /CLKB ; N
FPCLK == /PCLE * CLESB
+ PCLK * /CLKS ;
Cl := /RES0D * PLDS =+ /C1 * PCLK * CLKS8
+ /RESD # PLDS = Cl1 * /PCLE
+ /RESE * FLDS = Cl %= /CLkS8
+ /RESO # IACKZ # /Cl1 % PCLE * CLEB
+ /RESC #* CSCIO * /C1 * PCLE * CLEEB = /1A%
+ /RESD * CS3CC % JC1 * PELK % CLKB 3
C2 1= /RESO # PLDS * /C2 % C1 * PCLE * CLEKB
+ /RES0D #* FPLDS * R ] e |
+ /RES0 * PLDS # C2 #* /PCLEK
+ /SRESO # PLDS = CZ % fCLES 3
C3 2= /RESO % PLDS * /C3 # C2 # C1 * PCLE *= CLKB
+ F/RESE * FLDS + C3 % /C2
+ /RESO * PLDS * LC3 * /C1
+ /RES0O * FLDS * C3 #= /PCLE
+ /RESO = PLDS = C3I * /CLEKSB a
WR 1= /RESO*PLDS*/FW#*/IACKZI#*#/C3%/C2#C1=%/PCLE#/CLEB=*CSSCC
+ /RESO#PLDS#*/FRW=/1ACKZ=*/C3%*/C2xCl=/PCLE*/CLEB=/1AS*CSCIO
+ /RESO#FPLDS*#/RW#/IACKZ%WR*/C3%/C2*C1
+ /RESO*FPLDS#*/RW*/TACKZ*WR*/C3*CZ2*/C1
+ RESO j
IF (VCCY RD = /RESO#*PLDS*RW=/IACKI*/C3*/C2%C1+/FCLE#*CLEB#*CSSCC
+ /RESO#*#PLDS*RW*/I1ACKZ*/C3*/C2#Cl1*/FPCLE#CLEB%/I1A5%C8CI0
+ /RESO*FLDS*RW*IACKZ#/C3*C2%/C1+PCLE*CLES
+ [SRESO#FPLDS*RW*RD
+ RESO j
IF {VCC) DTACKE = /RESO*PLDS#*/IACKZI%/C3*C2+/C1+FPCLE=/CLES*CSSCC
+ /RESO*PLDS#*/IACKZ*/CI#C2#/Cl*PCLE=/CLES*/I1AS*CSCI0
+ /RESO#PLDS*IACKZ*RW=/C3*C2#C1#FPCLE*/CLEB
+ /RESO*PLDS*FUDS*IAS*#CSCIO
+ /SRESO*FLDS+DTACHK.
lzdaja 4 List Stran [J] K | __|dentifikacijska stevilka
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