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MC68153

BUS INTERRUPTER MODULE

The bipolar LS! MC58153 Bus Interrupter interfaces a micro-
computer system bus to multiple slave devices requiring interrupt
capabilities. It handles up to four indapendent sources of interrupt
requests and is fully programmable.

® VMEbus Compatible

o MC68000 Compatible

® Handles Four Independent Interrupt Sources
® Eight Programmable Read/Write Registers

® Programmable Interrupt Request Levels

® Programmable Interrupt Vectors

® Supports Interrupt Acknowledge Daisy Chain
e Control Registers Contain Flag Bits

® Single +5.0 Volt Supply

® Total Power Dissipation = 1.5 W Typical

e Temperature Range of 0°C to 70°C

® Chip Access Time = 200 ns Typical with 16 MHz Clock
¢ 40-Pin Dual-In-Line Package
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ABSOLUTE MAXIMUM RATINGS (Bevond which useful life may be impaired.)

Parameter Symbol Value Unit
Supply Voltage Vee -05t0 +7.0 v
Input Voltage Vin ~0.5t0 +7.0 v
Input Current lin -301t0 +5.0 mA
Output Voltage Vout -0510 +55 v
Output Current ot Twice Rated 10 mA
Storage Temperature Tsto -65t0 +150 c
Junction Operating Temperature Ty =55t0 +175 <
DC ELECTRICAL SPECIFICATIONS (Vcc = 5.0V =25%, Ta = 0°C to 70°C

Parameter Symbol| Min Max Unit Test Conditions

High Level Input Voltage ViH 2.0 -_ v
Low Level input Voltage viL -_ 0.8 v
Input Clamp Voltage Vik -_— -1.5 v Vee = MIN, iy = =18 mA
High Level Output Voltagell) VOH 2.7 -— v Vee = MIN, oy = ~400 pA
Low Level Output Voitage VoL - 0.4 v Vee = MIN, g = 8.0 mA
Output Short Circuit Current(2) los -15 | -130 | mA | Vcc = MAX,Vour = 0V
High Level input Current WM -— 20 pA Vee = MAX, VN = 27V
Low Level Input Current I -— -04 mA vee = MAX, ViN = 04V
Supply Current Ice 225 385 mA vee = MAX
Output Off Current (High} lozn | _— | 20 | wA | Vec = MAX.Vout = 24V
Output O Current {Low) ozt | _— | -20 | wA | Vcc = MAX.Vout = 0.4V

AC TEST CIRCUIT — AC Testing of All Qutputs
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. Not spplicadle to open-coliector outputs. .
Not mors than one output should be shorted at a time for longer than one second.
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A AA,

€S Low to CLK High (Setup Time) of 15 ns Min must be observed.
IACK Low to CLX High and IACKIN Low to CLX High (Setup Times) of 15 ns Min must be observed.
See Table 1 for additions! performance guideiines.
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MC68153

AC ELECTRICAL SPECIFICATIONS (Voe = 5.0V =5%, Ta = 0°C to 70°C)

Test Max
Parameter NumberlS) (ns)
CLX High to Data Out Valid (Detay)(3! 1 s5
CLK High to DTACK Low (Delay)(3) 2 40
CS High to DTACK High (Delsy) 3 s
CLX High to Data Out Valid (Detay)(4) 4 55
CLK High to INTAE Low (Delay)4) 5 40
TACK High to Data Out High impedance {Delay) 6 60
JACK High to DTACK High (Delsy) ? 45
TS High to Data Out High {Delay) 8 45
CS High to IRQ High (Delay) 9 80
TACK High to INTAE High (Detay) 10 s
GENERAL DESCRIPTION SIGNAL DESCRIPTION

The MC68153 Bus Interrupter Module (BIM) is de-
signed to serve as an interrupt requester for peripheral
devices in a microcomputer system. Up to 4 indepen-
dent devices can be interfaced to the system bus by the
MC68153. Intended for asynchronous master/siave bus
operation, the BIM can be used with VMEbus, MCE8000
device bus, and other system buses. Figure 1 shows a
block diagram of a typical configuration. In this exam-
ple, three peripheral devices (bus slaves) are connected
to the system data bus. Each of these devices could be
parallel 170, serial I/0, or some other function. An inter-
rupt request from any device is routed to the MC68153,
and the BIM handles all interface to the system bus. It
generates a8 bus interrupt request as a result of the
device interrupt request. When the system interrupt
handler or processor responds with an interrupt
acknowledge cycle, the MCEB153 can answer supplying
an interrupt vector and handling all timing.

The functional block diagram of the MC68153 is
shown in Figure 2. The device contains circuitry to ac-
cept four separate interrupt sources {(INTO - INT3), In-
terface to the system bus_includes generation of bus
interrupt requests (IRQ1 -~ IRQ7), response to a bus in-
terrupt acknowledge cycle {(either supplying a vector or
passing on a daisy chain signal), and releasing the bus
interrupt request signal at the proper time. The BIM has
flexibility provided by eight programmable read/write
registers. Four 8-bit vector registers (VRO - VR3) contain
status/address information and supply a byte vector in
response to an interrupt acknowledge cycle for the cor-
responding interrupt source. Four other 8-bit control
registers (CRO - CR3) contain information that oversees
operation of the interrupt circuitry. The control infor-
mation is programmable and includes interrupt request
level and interrupt enable and disable. Also contained
in the control registers are flag-bits. These flags are
useful for task coordination, resource management, and
interprocessor communication.

MOTOROLA Semiconductor Products Inc.
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Throughout the data sheet, signals are presented us-
ing the terms asserted and negated independent of
whether the signal is asserted in the high voltage or
low voltage state. Active low signals are denoted by a
superscript bar.

BIDIRECTIONAL DATA BUS - D0 - D7

Pins DO - D7 form an 8-bit bidirectional data bus to/
from the system bus (D7 is MSB). These are active high,
3-state pins.

ADDRESS INPUTS — A1~ A3

These active high inputs serve two functions. One
function is to select one of the eight possible registers
during a read or write cycle. Secondly, during an inter.
rupt acknowledge A1~ A3 show the level of interrupt
being acknowledged, and the BIM uses these to deter-
mine if 8 match exists with an internal level.

CHIP SELECT — CS

CS is an active low input used to select the BIM's
registers for the current bus cycle. Address strobe, data
strobe, and appropriate address bits must be included
in the chip select equation.

READ/WRITE — R'W
The RW input is a signa! from the system bus used

to determine if the current bus cycle is a read (high) or
write (low).

DATA TRANSFER ACKNOWLEDGE — DTACK

DTACK is an open-collector, active low output that
signals the complstion of a read, write, or interrupt ac-
knowledge cycle. During read or interrupt acknowledge
cycles, DTACK is asserted by the MC68153 after data
has been provided on the data bus; during write cycles
itis asserted after data has been accepted from the data
bus. A pullup resistor is required to maintain DTACK
high between bus cycles.
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FAIGURE 2 — MC88153 FUNCTIONAL BLOCK DIAGRAM
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FIGURE 3 — LOGICAL PIN ASSIGNMENT
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INTERRUPT ACKNOWLEDGE SIGNALS — [ACK,
TACKIN, IACKOUT

These three pins support the interrupt acknowledge
cycle. A low level on the JACK input indicates an inter-
rupt acknowledge cycle has been initiated. This signal
is conditioned externally with Address Strobe and the
lower data ‘strobe of an MC68000 type bus. After IACK
is asserted the BIM compares the interrupt level pre-
sented on address lines A1, A2, and A3 with the current
levels generated internally (INTX inputs are latch during
JACK asserted) and determines if 2 match exists. Then,
if input JACKIN is asserted (driven low), the BIM will
either complete the interrupt acknowledge cycle if a
match exlsts or assert output | JACKOUT if no match
exists.

IACKIN and IACKOUT form part of a prioritized inter-
rupt acknowledge daisy chain. The daisy chain priori-
tizes interrupters and guarantees that two or more de-
vices requesting an interrupt on the same level will not
respond to the same cycle. The requesting device (or
interrupter) must wait until IACKIN is asserted and not
pass the signa! on (assert IACKOUT) if it is to complete
the interrupt acknowledge cycle.

BUS INTERRUPT REQUEST SIGNALS — fRQT - IRQ7

These open-collector outputs are low when asserted,
indicating a bus interrupt is requested at the corre-
sponding level. An open-collector buffer is normally re-
quired for sufficient drive when interfacing to a system
bus. A pullup resistor is required to maintain IRQ1 -
iRQ7 high between interrupt requests.

MOTOROLA Semiconductor Products Inc.

DEVICE INTERRUPT REQUEST SIGNALS —
NTO-INT3

INTO-INT3 are active low inputs used 1o indicate to
the BIM that a device wants a bus interrupt. These inputs
should be kept asserted (held low) until the interrupt is
acknowledged.

INTERRUPT ACKNOWLEDGE ENABLE — INTAE

During an interrupt acknowledge cycle, this output
pin is asserted low to indicate that outputs INTALO and
INTAL1 are valid. These two outputs contain an encoded
number (x) corresponding to the interrupt {INTx) being
acknowledged. This feature can be used to signa! in-
terrupting devices, which supply their own vector, when
to respond to the interrupt acknowliedge cycle with the
vector and a DTACK signal.

- INTERRUPT ACKNOWLEDGE LEVEL — INTALQ,

INTALY

These active high outputs contain an encoded num-
ber corresponding to the interrupt level being acknowl-
edged. They are valid only when INTAE is asserted low.

CLOCK — CLK
The CLK input is used to supply the clock for internal
operations of the MC68153.

RESET — CS, IACK .

Although a reset input is not supplied, an on-board
reset is performed if CS and IACK are asserted
simultaneously.
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 FIGURE 4 — MC88153 REGISTER MODEL
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REGISTER DESCRIPTION

The MC6B153 contains 8 programmable read/write
registers. There are four control registers (CRO - CR3)
that govern operation of the device and four vector reg-
isters (VRO — VR3) that contain the vector data used dur-
ing an interrupt acknowledge cycle. Figure 4 illustrates
the device register modal.

CONTROL REGISTERS

There is a control register for each interrupt source,
i.e., CRO controls INTO, CR1 controls INT1, etc. The con-
trol registers are divided into several fields:

1. Interrupt level (L2, L1, LO) — The least significant 3-

bit field of the register determines the level at which
an interrupt will be generated:

L2 L1 Lo IRQ LEVEL

0 0 o NOT ALLOWED*
0 0 1 IRQ1

0 1 0 IRQ2

0 1 1 1RQ3

1 0 0 IRQ4

1 0 1 IRQS

1 1 0 IQR6

1 1 1 1RQ7

*To disable the interrupt, use the IRE bit.

2. Interrupt Enable (IRE) — This field (Bit 4) must be set
(high level) to enable the bus interrupt request as-
sociated with the control register. Thus, if the INTX
line is asserted and IRE is cleared, no interrupt re-
quest (IRQX) will be asserted.

3. Interrupt Auto-Clear (IRAC) — If the IRAC is set (Bit
3), IRE (Bit 4) is cleared during an interrupt acknowi-
edge cycle responding to this request. This action of

&
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clearing IRE disables the interrupt request. To re-
enable the interrupt associated with this register, IRE
must be set again by writing to the control register.

4. External/internal (X/IN) — Bit 5 of the control register
determines the response of the MC68153 during an
interrupt acknowledge cycle. If the X/IN bit is clear
{low level) the BIM will respond with vector data and
a DTACK signal, i.e., an internal response. If X/IN is
set, the vector is not supplied and no DTACK is given
by the BIM, i.e., an external device should respond.

5. Flag (F) — Bit 7 is a flag that can be used in con-
junction with the test and set instruction of the
MC68000. It can be changed without affecting chip
operation. It is useful for processor-to-processor
communication and resource allocation.

6. Flag Auto-Clear (FAC) — If FAC {Bit 6] is set, the Flag
bit is automatically cleared during an interrupt ac-
knowledge cycle. :

VECTOR REGISTERS

Each interrupt input has its own associated vector
register. Each register is 8 bits wide and supplies a data
byte during its interrupt acknowledge cycle if the asso-
ciated External/internal (X/IN) control register bit is clear
(zero), This data can be status, identification, or address
information depending on system .sage. The infor-
mation is programmed by the system user.

DEVICE RESET

When the MC68153 is raset, the reg sters are setto a
known condition. The control registers are set to all
zeros (low). The vector registers are set to SOF. This
value is the MC68000 vector for an unin tialized interrupt
vector. : ‘
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FUNCTIONAL DESCRIPTION

SYSTEM OVERVIEW
The MC68153 is compatible with many system buses,
however, it is primarily intended for VMEbus, and

MC68000 applications. Figure 5 shows a system config- -".'_'.’
uration similar to VMEbus. In the figure only one system
Data Transfer Bus (DTB) master is used. The Priority:

Interrupt structure provides a means for peripheral
slave devices to ask for an interrupt of the processor
{OTB master) activity and receive servics from the pro-
cessor. The MC68153 BIM acts as an interface device
requesting and responding to interrupt acknowledge
cycles for up to 4 independent slaves.

In Figure 5, functional modutes are identified as Inter-
rupters and an Interrupt Handler. An Interrupter {(which
can use the MC68153] receives slave requests for an
interrupt and handles all interface to the system bus
required to ask for and respond to interrupt requests.
The Interrupt Handler receives the bus interrupt
requests, determines when an interrupt acknowledge
will occur and at which level, and finally either performs
the interrupt acknowledge (IACK) cycle or tells the DTB
master to execute the IACK cycle. :

The signal lines in the Priority Interrupt structure in-
clude (* — indicates active low):
1. IRQ1*~-IRQ7* — seven prioritized interrupt re-

.m,”'y n,",.-,-“*r\M\ In,

2. IACK® — signal line that indicates an interrupt ac-
: knowledge cycle is occurring.

'3. IACKIN'/IACKOUT' two signals that form part
S of a daisy chain that prior-
itizes interrupters.

ln ldditlon Data Transfer Bus control signals are in-
volved in the IACK bus cycle:

1. AS* — the Address Strobe userted Iow indicates

a valid address is on the bus.
2. DSO®* — the lower Data Strobe asserted low in-
dicates a data transfer will occur on bus
bits D00-D07. .

3. WRITE®* — the Read/Write is negated indicating
the data is to be read from the Inter-
rupter.

4. A01-A03 — Address lines A01-A03 contain the
encoded priority level of the 1ACK
cycle.

5. D00-D07 — Data bus lines D00~-D07 are used to
pass the interrupt vector from the re-
sponding Interrupter to the Interrupt
Handler.

8. DTACK® — Data Transfer Acknowledge asserted
low signals that the Interrunter has

quest lines. put the vector on the data bus.
FIGURE S — SIMPLE VMEbus CONFIGURATION
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request and acknowledge operation. Briefly, the se-
quence of events is first, an Interrupter makes a request,
next the Handler responds with an IACK cycle, then the
Interrupter passes a vector to the Handler completing
the IACK cycle, and finally the Handler uses the vector
to determine additional action. Typically, an interrupt
service routine is stored in software and the vector
points to its starting address.

Note the daisy chain operation. If the IACK level (on
A01-A03) does not match the interrupter’s request level

-

Flgdh ] showc a ﬂ'o\'wudiagr.am ofs typical ln't.errﬂtpt

R ]
or if no request is pending, the Interrupter passes the
JIACKIN® signal on and asserts IACKOUT®, This sequen-
tial action automatically prioritizes Requesters on the
same level (first one in line with a request pending gets
serviced) and prevents two or more Interrupters from
responding simultansously. RO
This discussion is a very cursory look at the bus oper-
ation. For more details including situations with mul-
tiple bus masters, the user is directed to the VMEbus

- Specification. Also, the MC68153 can be used with other

buses having similar interrupt structures.

o= e - -

FIGURE § — INTERRUPT REQUEST AND ACKNOWLEDGE
OPERATION FLOW DIAGRAM _
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BIM BUS INTERFACE e S

Figure 7 shows a simplified block dsagram of the BIM
interfaced to the VMEbus. The MC68153 is used as a
D08 (O} type interrupter. Address decode is dependent
on the application although the inputs should be latched
using DSO®. ADDEN (sees Figure 7) is asserted when
there is a read or write cycle to the BIM. Butfers are

provided where shown to comply with VMEbus loading -

and drive specifications. Note that in most applications
the address decode, control logic, and buffers can be
shared with other slave devices.

Additional information is given in the VMEbus appli-
‘cations section of this data sheet. {(See page 14.)

READ/WRITE OPERATION

All eight BIM registers can be accessed from the sys-
tem bus in both read and write modes. The BIM has an
asynchronous bus interface, primarily designed for

MCE8000-like buses, The following BIM signals are usa;j
during read and write cycles: Chip Select (CS), Read/
Write (R/W), Address Inputs {A1-A3), Data Bus (D0-D7),

and Data Transfer Acknowledge (DTACK). During read

and write cycles the internal registers are selected by

A1, A2, and A3 in compliance with the Figure 4 Truth
Table.

Figure 8 shows the device timing for a read cycle. R/
W and A1-A3 are latched on the falling edge of CS and
must meet specified setup and hold times. Chip access

time for valid data and DTACK are dependent on the _

clock frequency as shown in the figure.

Figure 9 shows the device timing for 8 write cycle. R/
W. A1-A3, and DO-D7 are Iatched on the falling edge
of CS and must meet specified setup and hold times.
Chip access time for DTACK is dependent on the clock
frequency as shown in the figure.

FIGURE 7 — VMEbus D08 (0) INTERRUPTER BLOCK
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INTERRUPT REQUESTS

The MCE8153 accepts device interrunt requests on
inputs INTO, INT1, iNTZ, and INT3. Each input is regu-
lated by Bit 4 (IRE) of the associated control register
(CRO controls INTO, CR1 controls INT1, etc). if IRE (In-
terrupt Enable) is set and 8 device input is asserted, an
Interrupt Request open-collector output (IRQ1-IRQA7) is
asserted. The asserted IROX output is selected by the
value programmed in Bits 0, 1, and 2 of the control
register {LO, L1, and L2). This 3-bit field determines the
interrupt request level as set by software.

Two or more interrupt sources can be programmed
to the same request level. That IRQX output will remain
asserted until multiple interrupt acknowledge cycles re-
spond to all requests.

The device interrupt request signals (INTO-INT3) must
be driven with a level, that is, they are not edge-
triggered. The transparent latch on these inputs shown
in Figure 2 is onty latched during an IACK cycle to lock-
out new interrupt requests and prevent a race condition

_on the TACKIN-IACKOUT daisy chain. The requesting
_ device should provide a level to the MC68153 INTX

inputs.

The device request can be cleared by the processor
as part of the interrupt service routine or via a hardware
signal generated from the INTALX and INTAE lines. If
a local interrupt request is being acknowledged during
an TACK cycle, INTAE is asserted low to indicate that

_ INTALO and INTAL1 are valid. The encoded number indi-

cates which INTX input is being acknowledged. These
signals can be used to clear the device interrupt request.

INTERRUPT ACKNOWLEDGE

The response of an Interrupt Handler to a bus inter-
rupt request is an interrupt acknowledge cycle. The
IACK cycle is initiated in the MC68153 by receiving JACK
low. RW, A1, A2, A3 are latched, and the interrupt level
on line A1-A3 is compared with any interrupt requests
pending in the chip. Further activity can be one of four
cases:

1. No further action required — This occurs if IACKIN
is not asserted. Asserting TACK only starts the BIM
activity. If the daisy chain signal never reaches the
MC68153 (IACKIN is not asczerted), another Inter-
rupter has responded to the IACK cycle. The cycle
will end, the chip JACK is negated, and no addi-
tional action is required.

2. Pass on the interrupt acknowledge daisy chain —
For this case, IACKIN input is asserted by the pre-
ceding daisy chain Interrupter, and JACKOUT out-
put is in turn asserted. The daisy chain signal is
passed on when no interrupts are pending on 2
matching leve!l or when any possible interrupts are
disabled. The Interrupt Enable (IRE) bit of a control
register can disable any interrupt requests, and in
turn, any possible matches.

3. Respond internally — For this case, JACKIN is as-
serted and a match is found. The MC68153 com-
pletes the IACK cycle by supplying an interrupt
vector from the proper vector register followed by
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a DTACK signal asserted. TACKOUT is not asserted
because the interrupt acknowledge cycle is com-
pleted by this device.

For the MC68153 to respond in this mode of op-
eration, the EXTERNALINTERNAL control register
bit (X/iN) must be zero. For each source of interrupt
request, the associated control register determines
the BIM response to an IACK cycle, and the X/iN
bit sets this response either internally (XiN = 0)
or externally (XN = 1). b m -
~ 4. Respond externally — For the fina! case, IACKIN is
alsa asserted, a match is found and the associated
control register has X/IN bit set to one. The
MC68153 does not assert IACKOUT and does as- |,
sert INTAE low. INTAE signals that the requesting
device must complete the IACK cycle {supplying a
vector and DTACK) and that the 2-bit code con-
tained on outputs INTALO and INTAL1 shows
which interrupt source is being acknowledged. °
These cases are discussed in more detail in the fol-
lowing paragraphs.

Internal Interrupt Acknowledge

For an internal interrupt acknowledge to occur, the
following conditions must be met:

1. One or more device interrupt inputs (INTO-INT3)

has been asserted and corresponding control bit -
IRE value is one.

2. TACK asserted.

3. A match exists between [A3, A2, Al] and the [L2,
L1, LO}] field of an enabled, requesting control reg-
ister. If two or more devices are requesting at the
same interrupt level, preference is given to the
highest numb_er_requestef. thatis, INT3 has highest
priority and INTO has lowest.

4. Control register bit X/iN of matching interrupt
source must be zero.

8. TACKIN asserted.

The internal interrupt acknowledge cycle timing is
shown in Figure 10. The 8-bit interrupt acknowledge
vector is presented to the data bus and DTACK is as-.
serted. Note also that INTALO and INTAL1 are valid and
iNTAE is asserted during this cycle although they would
normally not be used. The cycle is terminated (data and
DTACK released) after TACK is negated.

During the IACK cycle, the INTERRUPT AUTO-CLEAR
control bit (IRAC) comes into play. If the IRAC = one
for the responding interrupt source, the INTERRUPT EN-
ABLE (IRE) bit is automatically cleared during the IACK
cycle, thus disabling the associated interrupt input and
any IRQX output asserted due to this interrupt input.
Before another interrupt can be requested from this
source, IRE must be set to one by writing to the control
register.

Note that JACKOUT is not asserted because this de-
vice is responding to the IACK and does not pass the
daisy chain signal on. Also, new device interrupt re-
quests occurring on INTO-INT3 after IACK is asserted

are locked out to prevent any race conditions on the
daisy chain.
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External Interrupt Acknowledge

For an external interrupt acknowledge, the same con-
ditions as listed above are met with one exception. Con-
trol register bit X/AN of matching interrupt source must
be set 10 one. The timing is shown in Figure 11. For this
cycle, the interrupt vector and DTACK must be supplied
by an external device. INTAE is asserted indicating that
INTALO and INTAL1 are valid. The external device can
use these signals to enable the vector and DTACK. The
cycle is terminated after JACK is negated.

The IRAC control bit acts in the external interrupt ac-
knowledge the same as described for the internal re-
sponse (ses above). Also, JACKOUT is not asserted and
new -device interrupts are disabled for reasons dis-
cussed above.
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Pass On IACK Daisy Chain

if the MC68153 has no interrupt request pending at
the same level as the interrupt acknowledge, the IACK
daisy chain signal is passed on to the next device if
IACKIN is asserted. The following conditions are. thus
met:

1. JACK asserted.

2. No match exists between {A3, A2, Al] and the [L2,
L1, LO] field of an enabled, requesting control reg-
ister,

3. TACKIN is asserted.

TACKOUT is asserted if these conditions are valid. This
output drives IACKIN of the next Interrupter on the daisy
chain, passing the signal along. Figure 12 shows the
timing for this case. IACKOUT is negated after IACK is
negated.

]nc.
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CONTROL REGISTER FLAGS

Each control register contains a Flag bit (F) and a Flag
Auto-Clear bit {FAC). Both bits can be read or altered
via a register write without affecting the interrupt op-
eration of the device. The Flag is useful as a status
indicator for resource management and as a semaphor
in multitasking or multiprocessor systems. Fiag (F) is
located in bit position 7 and can be used with the
MC68000 Test arnd Set (TAS) instruction.

The Flag Auto-Clear (FAC) is used to manipulate the
Flag bit. If the Fiag is set to one and the FAC is aiso one,
an interrupt acknowledge cycle to the associated inter-
rupt source clears the Flag bit. This feature is useful in
determining the interrupt status and passing messages.

RESET

There is no reset input, however, a chip reset is ac-
tivated by asserting both T3 and 1ACK simultaneously
(Figure 13). These inputs should be held low for a min-
imum of two clock cycles for a full reset function. The
control registers are reset to all zeroes and the Vector
Registers are set to a value of $OF. This vector value is
the uninitialized vector for the MC68000. See the
MCE8000 Users Manual for more details on this vector.

CLOCK .

The chip clock is required for internal operation to
occur. Typical frequency is 16 MHz in VMEbus derived
from the system clock. Any frequency can be used, how-
ever, up to 25 MHz (Figure 14). Note that C5, IACK, and
JACKIN are 2!l doubie-clocked to help prevent metasta-
ble problems. \
VMEbus APPLICATIONS

The MCE8153 is commonty used as a VMEbus inter-
rupter. In addition to meeting normal VMEbus loading
and timing rules, the designer should note other factors:

1. The MC68153 may be used as a Release On

Acknowledge (ROAK) INTERRUPTER for VMEbus
(see VMEbus Specification, Rev. C.1, section 4.3.7).
The ROAK interrupter should release its IRQOX* sig-
nal at the end of the interrupt acknowledge cycle
that reads its STATUSAD. To cause the MCE68153

FIGURE 13 — RESET
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"m signal 10 be released, the IRAC bit (interrupt

auto-clear) should be set.

To enable an interrupt request, the IRE bit of the
appropriate control register must be set. If the
IRAC bit is also set, the IRE bit will be cleared dur-
ing an interrupt acknowledge cycle answering that
interrupt and the interrupt request is disabled. The
IRE bit is normally re-enabled as part of the inter-
rupt service routine in software.

VMEbus requires that IACKOUT® (when asserted)
be released within 30 nanoseconds after the rising
edge on AS® toward the end of an interrupt
acknowledge cycle {see VMEbus Specification,
Rev. C.1, Figure 4-17 and RULE 4.41). The MC68153
cannot-meet this specification with the IACK High
to JACKOUT High Delay of 35 nanoseconds max
(this being the means to negate IACKﬁ. UT). Figure
7 shows how an F74 flip-flop is added to solve this
problem.

If the BIV TACKOUT is asserted, this condition is
fed back and used to negate IACK to the BIM. The
negative going edge of TACKOUT being asserted
does not affect the F74 clock that it drives. How-
ever, the negation of IACK causes the negation of
IACKOUT high which clocks the F74 flop loading
a high (or a “one”). The G output goes low passing
IACKOUT®* to the VMEbus.

Now when AS*® goes high, this condition clears
the F74 flop and brings IACKOUT® back high. The
deley of the AS® butfer and the F74 flop is less
than the required 30 nanoseconds.

The MC68153 DTACK must be used to enable the
VMEbus data buffers (LS645-1 in Figure 7) during
an interrupt acknow/edge cycle in which the BIM
is responding. (The data buffers are enabled by
the address decode ADDEN signal during a read
or write cycle). As a result DTACK must be delayed
to the VMEbus sufficiently long to allow the data
buffers to settle. Setup time for the VMEbus data
with respect to DTACK® is 0 nanoseconcis
minimum. .

FIGURE 14 — CLOCK WAVEFORM
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