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EIA-232-D INTERCONNECTIONS

was being received. This signal is frequently used by the software to display a
message like CARRIER NOT PRESENT to help the user to diagnose failure to
communicate. Obviously, if the system is designed properly to use this signal,
and it is not connected to a modem, the signal must be provided by a pullup
resistor or gate as described before (see Figure A-1). Many modems expect a DTR
high signal and issue a DSR. These signals are used by software to help prompt
the operator about possible causes of trouble. The DTR signal is used sometimes
to disconnect the phone circuit in preparation for another automatic call. It is
necessary to provide these signals in order to talk to all possible modems (see
Figure A-2). Figure A-1 is a good minimum configuration that almost always
works. If the CTS and DCD signals are not received from the modem, the
jumpers can be moved to artificially provide the needed signal. A way that an
EIA-232-D connector can be wired to enable a computer to connect to a basic
terminal with only three wires is shown in Figure A-2. This is because most
terminals have a DTR signal that is ON, and that can be used to pullup the CTS,
DCD, and DSR signals. Two of these connectors wired back-to-back can be used.
It must be realized that all the handshaking has been bypassed and possible
diagnostic messages do not occur. Also the Tx and Rx lines may have to be
crossed since Tx from a terminal is outgoing but the Tx line on a modem is an
incoming signal.

Another subject that needs to be considered is the use of ground pins. There are
two pins labeled GND. Pin 7 is the SIGNAL GROUND and must be connected to
the distant device to complete the circuit. Pin 1 is the CHASSIS GROUND, but it
must be used with care. The chassis is connected to the power ground through
the green wire in the power cord and must be connected to the chassis to be in
compliance with the electrical code. The problem is that when units are
connected to different electrical outlets, there may be several volts difference in
ground potential. If pin 1 of the devices are interconnected with a cable, several
amperes of current could result. This not only may be dangerous for the small
wires in a typical cable, but could result in electrical noise that could cause errors.
That is the reason that Figure A-1 shows no connection for pin 1. Normally, pin 7
should only be connected to the CHASSIS GROUND at one point, and if several
terminals are used with one computer, the logical place for that point is at the
computer. The terminals should not have a connection between the logic ground
return and the chassis.
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Z8530 SCC SERIAL PORT B SETUP EXAMPLE

Move #$0B into SCCB_WRO0 ($FFFA0000)
Move #$58 into SCCB_WRO0 ($FFFA0000)

Move #$0E into SCCB_WRO0 ($FFFAQ000)
Move #$81 into SCCB_WRQ ($FFFA0000)

Move #$01 into SCCB_WRO0 ($FFFAQ000)
Move #$11 into SCCB_WRO0 ($FFFA0000)

Move #$0F into SCCB_WRO0 ($FFFA0000)
Move #$80 into SCCB_WRO ($FFFA0000)

Move #$02 into SCCB_WRO ($FFFA0000)
Move #$80 into SCCB_WRO ($FFFA0000)

Move #$09 into SCCB_WRO ($FFFA0000)
Move #$08 into SCCB_WRO0 ($FFFA0000)

Select register 11.

RX clock = BR Generator output,
TX clock = BR Generator output,
TRXC = output = BR Generator
output.

Select register 14.
BR Generator clock source =
RTXC pin.

Select register 1.

Interrupt on all Received
Character or Special Condition.
Also enable external interrupts.

Select register 15.
Enable Break/Abort interrupts.

Select register 2.
Interrupt vector number.
($80 == vector offset = $200.)

Select register 9.

Master interrupt enable. Status
information NOT to be included
in the vector passed to the MPU.

To minimize overhead in the interrupt handling routine, status information may
be selected to be included in the vector(s). The vector, then, points directly at the
appropriate handling routine according to the interrupt cause. If the Vector-
Status-Include (VSI) is set and the content in the vector register is $80, then the

vector passed to the MPU is:

$80 (vector offset = $200) for Channel B Transmitter Buffer Empty or
$82 (vector offset = $208) for Channel B External Status Change or

$84 (vector offset = $210) for Channel B Received Character Available or
$86 (vector offset = $218) for Channel B Special Received Character.

For this example, place the address of the common interrupt handler at offset $200

in the vector table.
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78530 SCC SERIAL PORT B SETUP EXAMPLE

EXTERNAL STATUS CHANGE INTERRUPT HANDLER:

Break — either start of break or end of break.
CTS  —  a transition has occurred on the CTS input pin.
DCD —  a transition has occurred on the DCD input pin.
Move #$00 into SCCB_WRO0 ($FFFA0000)  Select register 0.
Read from SCCB_RR0 (PFFFA0000) Read the Read Register 0 for
status.

Move #$10 into SCCB_WRO ($FFFA0000) Reset external status interrupt.

Take actions as necessary.

If break bit is low, which is the end of a break, a null character is still in the
receive buffer. It should be read and discarded.

Read data from SCCB_RDR ($FFFA0001) Read null character.

Return from exception.






MC68901 MFP TIMER A SETUP EXAMPLE

TIMER A INTERRUPT HANDLER:
Read MFP_ISRA ($FFF8000F) Read interrupt-in-service register A.

Investigate MFP_ISRA to determine if it was actually from timer A.
Take actions as necessary.
Move #$DF into MFP_ISRA ($FFF8000F) Clear timer A interrupt-in-service
bit (bit #5 of ISRA).
Return from exception.
COUNTDOWN CALCULATION:

The countdown value used during setup may be calculated using the following
equation:

CD = (TIxTO) / PS
where:  CD = countdown value to be loaded into timer data register.
TI = timer input frequency in Hz = 1,230,769 Hz.
TO = tick timer interrupts interval in seconds.
PS = prescaler value (4, 10, 16, 50, 64, 100, or 200).

Table D-1 contains the values for PS and CD for some selected interrupts
intervals.
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FUNCTIONAL DESCRIPTION

LTOEN

PIACK*

PIRQ*

GTOEN

TEIRQ*

WWPAR*

PAREN*

VPAREN*

When LTOEN is low, the local timeout is disabled and the MVME1435
hangs if a non-mapped location is accessed or if its requester is
prevented from obtaining the VMEbus mastership. When LTOEN is
high, the local bus timer is enabled. The timeout period is selectable
through header J11.

PIUT port interrupt acknowledge. This pin is asserted low by the
MVME143S interrupt handler in response to a PLT port interrupt
request (PIRQ* = 0). When the MPU performs an interrupt
acknowledge cycle to a PIRQ", the PI/T places the programmed vector
with the source encoded to the data bus.

PIUT port interrupt request. The PL/T may be programmed to assert
PIRQ* low upon detecting the assertion of the ABORT switch or an
asserted edge on parity error, VMEbus error, or local timeout. Each
one of these four sources may be enabled/disabled individually in the
PUT.

When GTOEN is high, the MVME143S asserts VBERR* to the VMEbus
if VDS0* and/or VDS1* is low for more than timeout period if the
MVMEI143S is the system controller. Also, the arbiter rearbitrates if
VBBSY* remains high after a grant has been issued for more than the
timeout period. When GTOEN is low, global timeout and arbitration
timeout are disabled. The global timeout period is selectable through
header J5.

PU/T timer interrupt request. This pin can be cleared by writing a 1 to
the ZDS bit in Timer Status Register (TSR). Only auto-vectored
interrupt is supported for the PUT timer. After a reset, software must
initialize the PI/T for the desired timer operation.

This control bit may be used to force wrong parity to be written to the
onboard DRAM for testing purposes. Special care must be taken in
using this bit because both the MPU and the VMEbus may write wrong
parity to the DRAM when WWTAR* is low.

When this bit is low, parity checking is enabled and the MVME143S
asserts BERR" to the MPU if a parity error is detected on a DRAM read
cycle. DRAM access time is increased by 1 clock for all read accesses
by the MPU when PAREN" is low.

When this bit is low, parity checking is enabled and the MVME143S
asserts VBERR* to the VMEbus if a parity error is detected on a read
cycle. DRAM access time is increased by 1 clock for all read accesses
by the VMEbus when VPAREN* is low.






FUNCTIONAL DESCRIPTION

Port B Control Register (PBCR)

PBCR is used to select submode 1X and to define PARERR and ABORT as edge-
sensitive status inputs. Only bits 2 and 1 are user-programmable to
enable/disable PARERR interrupt and ABORT interrupt, respectively.

Address BIT7 | BIT6 BITS | BIT4 | BIT3 BIT2 BIT1 BITG—‘
FFF9000F | BSUB1 | BSUBO | H4C2 | H4Cl | H4CO | PARIEN | ABRTEN | H3S5C
VALUE 1 0 0 0 0 0/1 01 0

PARIEN When PARIEN is set, an occurrence of MPU-to-DRAM parity error
generates a level 7 interrupt via the PUT. Parity error interrupt is
disabled if either PARIEN or H34EN is cleared.

ABRTEN When ABRTEN is set, a level 7 interrupt via the PI/T is generated upon
an activation of the MVME143S front panel ABORT switch. Software
abort interrupt is disabled if either ABRTEN or H34EN is cleared.

Port Interrupt Vector Register (PIVR)

Address BIT7 BIT6 BITS BIT4 BIT3 BIT2 BIT1 BITO
FFF9000B | PIVR7 | PIVR6 | PIVR5 | PIVR4 | PIVR3 | PIVRZ | PIVR1 | PIVRO

PIVR contains the upper order six bits of the four port interrupt vectors. The
contents of this register may be read in two ways: by an ordinary read cycle, or
by a port interrupt acknowledge bus cycle. When reading this register with an
ordinary read cycle, the lower two bits are always forced to zero. During a port
interrupt acknowledge cycle, bits 1 and 0 encode the interrupt sources as follows:

SOURCE PIVR1 PIVRO

PARERR 1 1
ABORT 1 0
VMEBERR 0 1
LTOBERR 0 0
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FUNCTIONAL DESCRIPTION

Serial Ports Configurations

All of the buffers and the configuration headers are on the MVME143S. Port 3
(SCC port A) and port 2 (SCC port B) may be individually configured using
onboard headers ]J20 and J19, respectively, to be either DTE (to modem) or DCE
(to terminal). The MVMEI143S also provides an external ability to disable the
transmit data with the appropriate DTR pins from the SCC. For example, when
the DTRB pin of the SCC is high, the TXDB pin is disabled to the EIA-232-D port.
When the DTRB pin is low, the TXDB pin is enabled to the EIA-232-D port. Note
that the DTRA and DTRB pins also drive DTR3 and DTR2 EIA-232-D signal lines.
DTRA and DTRB are set high by a reset to the SCC.

Port 2 and port 3 can be accessed via connector P2 rows A and C or connector J14
through the front panel. An external cable may be connected to P2 and a DB-25
connector crimped directly onto it for each of the serial ports. For shielding
purposes, the DB-25 should be mounted to a back panel that is grounded to the
chassis, and connection should be made between the back panel and the shielding
metal of the DB-25.

ROM/PROM/EPROM/EEPROM Sockets

The MVMEI1435 has four 32-pin ROM/PROM/EPROM/ EEPROM sockets that are
organized as two banks with two sockets per bank. They are arranged as follows:

Bank 1: U3 = even, U5 = odd Bank 2: Ul = even, U2 = odd

Each bank appears as a 16-bit word port to the MPU and can be separately
configured for 8K x 8, 16K x 8, 32K x 8, 64K x 8, 128K x 8, 256K x 8, 512K x 8, or 1
M x 8 ROM/PROM/EPROM devices; or for 2K x 8, 8K x 8, or 32K x 8 EEPFROM
devices.

Bank 1 address base is at $FF800000 and bank 2 address base is at $FFA00000. If
RAM devices are 64K bit or smaller, the $FFF00000 to $FFF3FFFF range may be
used. This allows backward compatibility with the MVMEI143. Base addresses for
bank 1 and bank 2 of 64k bit or smaller devices is $FFF00000 and $FFF20000,
respectively.

When 64K bit or smaller devices are used, the address range of $FF800000 to
$FFBFFFFF can be mapped as VMEbus A32/D16 (jumper installed on header J13).

The ROM/PROM/EPROM/EEPROM devices must meet the read timings shown in
Figure 4-2. They are guaranteed the write timings shown in Figure 4-3.
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FUNCTIONAL DESCRIPTION

When parity checking is enabled, read access cycle to DRAM takes 5 MPU clocks.
For cache burst fill, the first read takes 5 MPU clocks and each subsequent cycle
requires 3 MPU clocks. For some applications, parity interrupt mode may be used
so that DRAM access time is the same as if parity is disabled.

Multiple address RMW cycles to onboard DRAM may take more time because the
DRAM sequencer requires that the MVME143S has the VMEbus mastership before
the first access of the multiple address RMW cycle can begin.

VMEbus Access Time to Onboard DRAM

The onboard DRAM access time from the VMEbus (assertion of VDS0* and/or
VDS1* to assertion of VDTACKY) is typically 8 MPU clock periods for writes and 9
MPU clock periods for reads including local bus arbitration overhead. Read access
time is typically 10 MPU clock periods when parity checking is enabled for the
VMEbus (VPAREN* = 0). The MVME143S performs local bus arbitration for
every DRAM access from the VMEbus.

ROM/PROM/EPROM/EEPROM Cycle Times

All ROM/PROM/EPROM/EEPROM accesses require 7 MPU clock cycles to
complete. See Figures 4-2 and 4-3.

VMEbus Cycle Times

The following formula assumes that the MVME143S is the current VMEbus master
and that all slaves have released VDTACK* and VBERR*. The time from the
assertion of VDS0*/VDS1* to the assertion of VDTACK® is Tac in nanoseconds, T
is the MPU clock period in nanoseconds, and N is the total number of MPU clock
periods required to complete a VMEbus cycle. N must always be rounded up to
the next integer.

N =5 + [Tac/T] typical for read accesses
N = 6 + [Tac/ T] typical for write accesses

The following formula assumes that the MVME143S is not the current VMEbus
master but that it is the system controller. Also, it assumes that all previous
slaves have released VDTACK* and/or VBERR* when the MVMEI143S receives
VMEbus mastership. The delay from VBRx* low (driven by MVME143S) to
VBBSY* high and VAS* high is Tr. The time from the assertion of VDS0*/VDS1* to
the assertion of VDTACK" is Tac in nanoseconds, T is the MPU clock period in
nanoseconds, and N is the total number of MPU clock periods required to
complete a VMEbus cycle. N must always be rounded up to the next integer.
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OPERATING INSTRUCTIONS

Bus Error Processing

There are three sources of bus error exceptions on the MVMEI143S. They are:
local bus timeout error (LTOBERR), VMEbus bus error (VMEBERR), and parity
error (PARERR). These sources are described in the following paragraphs.

LTOBERR

VMEBERR

PARERR

3-10

Local bus timeout error occurs whenever an MPU access does not
complete within the local timeout period (2 ms or 64 ms). If the
system is configured properly, this should only happen if software
accesses a non- existent location within the onboard range, or
something prevents the board from becoming the VMEbus master.
LTOBERR status is latched as the H1S bit in PI/T-PSR. The PI/T
can also be programmed to interrupt the MPU on level 7 on an
occurrence of LTOBERR.

VMEbus bus error occurs when the BERR* signal line is asserted
on the VMEbus while the MVME143S is the VMEbus master
performing a VMEbus access. VMEbus bus error should only
occur if:

e An initialization routine samples to see if a device is present on
the VMEbus and it is not.

e Software accesses a non-existent device within the VMEbus
range.

¢ Software tries to access a device on the VMEbus incorrectly
(such as driving VLWORD" low to a 16-bit board).

e A hardware error occurs on the VMEbus.

e A VMEbus slave reports an access error (such as parity error).

VMEBERR status is latched as the H2S bit in P/T-PSR. The PUT
can also be programmed to interrupt the MPU on level 7 on an
occurrence of VMEBERR.

Parity error occurs when the MVME143S detects a wrong parity in
any or all of the four bytes of data during a read access to onboard
DRAM by the local MPU. Parity checking is always performed
regardless of the state of the control bit PAREN". However, the
BERR* is asserted low to the MPU only if PAREN" is asserted low.
PARERR status is latched as the H4S bit in PI/T- PSR. The PI/T
can also be programmed to interrupt the MPU on level 7 on an
occurrence of PARERR regardless of the state of the PAREN*
control bit.
























FUNCTIONAL DESCRIPTION

NOTE

To support the MC68030 cache, the MVME143S
always performs longword access every time the
MPU executes a read cycle to the onboard DRAM
regardless of the number of bytes requested by the
MPU.

VMEbus to Onboard DRAM Accesses

The onboard DRAM is accessible by other VMEbus masters in the system when
control bit SLAVEN" is low. When the VMEbus map decoder detects an onboard
DRAM select, it requests local bus mastership from the multiport arbiter. The
multiport arbiter then requests the MPU for the local bus. When the local bus is
released, the multiport arbiter grants local bus mastership to the VMEbus slave
interface. At this time, a DRAM read or write cycle is performed. If the VMEbus
master is executing an RMW cycle to the DRAM, then the multiport arbiter does
not restore local bus mastership to the MPU until both the read and write cycles
are completed.

If the MPU is the current local bus master and is executing a cycle that requires
the VMEbus when the VMEbus slave map decoder requests local bus mastership,
then a VMEbus deadlock condition occurs. To break this VMEbus deadlock
condition, the multiport arbiter signals a retry to the MPU by asserting both
BERR* and HALT*. The MPU responds by aborting the current cycle, at which
time it relinquishes local bus mastership so that the multiport arbiter can grant it
to the VMEbus. When the VMEbus has finished with the DRAM, the multiport
arbiter returns local bus mastership to the MPU. The MPU then retries the
aborted cycle.

The onboard DRAM appears to the VMEbus as a 16-bit port for transfers with
VLWORD" negated, and as a 32-bit port for transfers with VLWORD"* asserted.
The MVME143S supports misaligned transfers to and from the local DRAM by the
VMEbus.

VMEbus Master Interface

The MVME1435 has an A32/D32 VMEbus master interface for buffering of data,
address, and control; for word data manipulation to accommodate MC68030 and
MC68882 and VMEbus data handling differences; and for interrupt handling and
control of misaligned transfers.






FUNCTIONAL DESCRIPTION

Accessing the VMEbus

Whenever the MVME143S executes a VMEbus cycle (read, write, or interrupt
acknowledge) and its VMEbus requester has obtained VMEbus mastership, it
drives the VME address bus with its local address bus and the VMEbus address
modifiers to indicate proper address space. It also asserts VIACK* if this is an
interrupt acknowledge cycle. It asserts VLWORD* on longword-aligned transfers
only if the accessed address falls in the 32-bit data range.

When VAOQ1-VA31, VAMO-VAMS5, VIACK*, and VLWORD* are driven to their
appropriate levels on the VMEbus, the MVMEI143S asserts VAS*. VWRITE* line is
driven low for write accesses and high for read accesses. Then after the data bus
is driven according to the access cycle, it asserts VDS0* and/or VDSI1*
appropriately. If the cycle terminates normally with VDTACK*, then the onboard
DSACK generator circuit activates both DSACKI* and DSACKO0* if VLWORD* is
low or only DSACK1* if VLWORD?* is high. If the cycle terminates with VBERR*,
then the BERR generator circuit asserts BERR* to the MPU. When the handshake
has occurred, the MPU removes AS*, DS*, and the MVME1435 completes the
cycle by disabling the data bus drivers and removing VDS0*/VDS1* and VAS*.

The above sequence is altered slightly when the local processor executes RMW
cycles. When the local processor starts an RMW cycle, the VMEbus master
interface checks to see if it is a single or multiple address RMW by examining
SIZ1 and SIZ0. If it is a multiple address RMW cycle, then the VMEbus master
interface operates normally. If it is a single address RMW cycle, then the VMEbus
master interface keeps VAS* active during the entire time from the beginning of
the RMW read cycle to the end of the RMW write cycle. This makes a single
address RMW cycle from the MPU appear on the VMEbus as a VMEbus-defined
read-modify-write cycle.

VMEbus Requester

The VMEbus requester is used to obtain and relinquish mastership of the
VMEDbus. It can request VMEbus mastership on any one of the four request levels
depending on the configurations of J4 and J6, and it fully supports the bus grant
daisy-chain. It requests mastership of the VMEbus any time the MVMEI143S is
not the current VMEbus master and the map decoder or the interrupt handler
indicates that the MPU is executing a cycle that requires the VMEbus. It also
requests mastership of the VMEbus when the MVMEI143S is not the current
VMEbus master and the local processor is starting to execute a multiple-address
RMW sequence to the onboard DRAM.

The VMEbus requester operates in the Release-On-Request (ROR) mode. When
the MVMEI1435S has obtained VMEbus mastership, the VMEbus requester

4-8
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Figure 4-1. MVME143S Data Bus Structure







FUNCTIONAL DESCRIPTION

SYSRESET* Driver

Although System Reset (SYSRESET*) is not a VMEbus system controller function,
the MVME143S enables/disables its SYSRESET* function at the same time that it
enables/disables its system controller functions. When configured as the system
controller, the MVME143S drives the SYSRESET* signal line low when the front
panel RESET switch is depressed, when a watchdog timeout occurs, when the
RRESET" line is asserted, or when a power up occurs.

NOTE

The MVME143S does not fully implement
SYSRESET* timing of a VMEbus power monitor.

Mailbox Interrupt

The MVMEI143S provides a means for other VMEbus masters in the system to
interrupt its MPU via short /O space. The mailbox interrupt is enabled when
control bit MBXIEN* is low. When the MVME143S detects an access to a selected
location in the short /O space, it generates an auto-vectored interrupt to the
onboard MPU on level 3. To generate VDTACK* for the VMEbus, the MVME143S
actually performs a read or write access to the onboard DRAM. For this reason,
only read accesses are recommended because write accesses can alter the onboard
DRAM data. The mailbox interrupt address is selected with control bits SLVA3-
SLVAQ which also control the offboard address of the onboard DRAM. Refer to
the Shared DRAM Address Map on VMEbus section in Chapter 3 and the Interrupt
Handler section in this chapter for more details.

VMEDbus Interrupter

The MVMEI143S contains a VMEbus interrupter with programmable level and
programmable vector. The level is programmed with control bits VI3-VI1 and the
vector is programmed with control bits VID3-VIDO. The state of the interrupter is
reflected as OIRQ status bit. During the interrupt acknowledge cycle, the
MVME]143S places the state of VID3-VIDO onto VD3-VDO of the VMEbus. The
rest of the data bus is not driven. Therefore, the range of the ID byte (vector) for
the bus interrupter on the MVMEI143S is $F0 through $FF. It is an 8-bit
interrupter and consequently responds to all sizes of interrupt acknowledge
cycles. The VMEbus interrupter drives the selected interrupt request line low
whenever the MPU performs an access to a location within $FFFE0000 through
$FFFEFFFF. A typical sequence for interrupting is as follows:
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OPERATING INSTRUCTIONS

Table 3-1. Front Panel LED Indicators

OFF

OFF

OFF

OFF

ON

ON

ON

ON

FAIL | STATUS

RUN

Description

OFF

OFF

ON

ON

OFF

OFF

ON

ON

OFF

ON

OFF

ON

OFF

ON

OFF

ON

No power is applied to the module, or the MPU is
not the current local bus master.

Either the MPU is accessing very slow devices or it
cannot complete its current external bus cycle.

MPU is halted or MPU is executing out of onchip
cache.

Normal operation. The intensity of the STATUS
LED is controlled by MPU STATUS* pin.

MPU is not current local bus master. Also
BRDFAIL has not been cleared since reset or has
been set by software. FAIL indicator is also on if
MVMEI143S is system controller and SYSFAIL* is
detected low on the VMEbus.

Either the MPU is accessing very slow devices or it
cannot complete its current external bus cycle.
BRDFAIL has not been cleared since reset or has
been set by software. FAIL indicator is also on if
MVME143S is system controller and SYSFAIL* is
detected low on the VMEbus.

MPU is halted or is executing out of onchip cache
and BRDFAIL has not been cleared since reset or
has been set by software. FAIL indicator is also
on if MVMEI43S is system controller and
SYSFAIL* is detected low on the VMEbus.

MPU is running. The intensity of the STATUS
LED is controlled by MPU STATUS* pin. Also
BRDFAIL has not been cleared since reset or has
been set by software. FAIL indicator is also on if
MVME]143S is system controller and SYSFAIL* is
detected low on the VMEbus.
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