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CA82C59A

PROGRAMMABLE INTERRUPT CONTROLLER

Pin and functional compatibility with the
Industry standard 8259/8259A

Fully static, high speed design (10 & 8 MHz)

Compatible with 8080/85, 8086/88, 80286/386
and 68000 family micro-processor systems

TTL input/output compatibllity
Low power CMOS implementation
Eight level priority controller
Expandabie to 64 levels

Programmabie Interrupt modes, with each
interrupt maskable

Edge- or level-triggered interrupt request
inputs

Polling operation

The CAB82C59A is a high performance, completely
programmable interrupt controlier. It can process eight
interrupt request inputs, assigning a priority level to each
one, and is cascadable up to 64 interrupt requests.
Individual interrupting sources are maskable. its two
modes of operation (Call and Vector) allow it to be used
with virtually all 8000 and 80000 type processors, as well
as with the 68000 family of microprocessors.

Featuring fully static, very high speed operation, the
CAB2C59A is designed to relieve the system CPU from
polling in a multi-level priority interrupt system. Its high
performance makes it ideally suited for aerospace and
defense applications. Its very low power consumption
makes it useful in portable systems and systems with low
power standby modes.

Figure 1 : CAB2C59A BLOCK DIAGRAM
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Figure 2 : PLCC and DIP
PIN CONFIGURATIONS
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CAB82C59A Newbridge Microsystems

Table 1 : PIN DESCRIPTIONS

Symbol Pins Type Name and Function
PLCC PDIP

Ag Address Line: This signal acts in conjunction with the CS, WR and
RD signals. it is used by the CAB2C59A to decipher various command
words written by the CPU, and Status information read by the CPU. It is
typically connected to the CPU - Ag address line.

CASg, | 12,13, | 12,13, Ts) Oascade Line: These signals are ou1pl_ns for the master CMSSA, and
15 15 inputs for staved CAB2C59As. The CAS lines are used as a private bus by a
CAB2C59A master to control a multiple CA82C59A system structure.

__ Chip Select: An active LOW signal used to enable RD and WR
cs 1 1 I | communication between the CPU and the CA82C59A. Note that INTA
functions are independent of CS.

D7-Dg | 4-11 4-11 vO | Data Bus: Bidirectional, 3-state, 8-bit data bus for the transfer of controi,
status and interrupt vector information.

Interrupt: This signal goes HIGH when a valid interrupt request is

INT 17 17 O | asserted. It is used to interrupt the CPU, and is thus connected to the
CPU interrupt pin.

NTA 26 26 I Interrupt  Acknowledge: Signal used to enable the CA82C59A
interrupt vector data onto the data bus by a sequence of interrupt

acknowledge pulses issued by the CPU.
Interrupt Requests: Asynchronous input signals, an interrupt request

IRg.7 18-25 | 18-25 | is executed by raising an IR input (LOW to HIGH), and holding it HIGH until it
is acknowledged (Edge Triggered Mode), or just by a HIGH level on an IR
input {Level Triggered Mode). _

RD 3 3 | Read: Active LOW signal used to enable the CA82C59A to output status

information onto the data bus for the CPU, when CS is LOW.

Slave Program/Enable Buffer: Active LOW, dual function control
SP/EEN 16 16 vO | signal. When in the Buffered Mode, it can be used as an output to control
buffer transceivers (EN). When not in the buffered mode it can be used as
an input to designate a master (SP = 1) or aslave (SP = 0).

Vop 28 28 . | Power: 5v+10% DC Supply
Vgs 14 14 - Ground: Ov
WR 2 2 | | Write: Active LOW signal used to enable the CA82C59A to accept

command words from the CPU, when CS is LOW.
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FUNCTIONAL DESCRIPTION

The CAB82CS59A Programmable Interrupt Controller is

designed for use in interrupt driven micro-computer

systems. Acting as an overall peripherals manager, its

functions include:

- Acoepting interrupt requests from assorted peripheral
devices

« Determining which is the highest priority

Establishing whether or not the new interruptis of a

higher priority than any interrupts which might be

currently being serviced, and if so,

« Issuing an interrupt to the CPU

« Then providing the CPU with the interrupt service
routine address of the interrupting peripheral

Each peripheral device usually has a specific interrupt
service routine which is particular to its operational or
functional requirements within the system. The
CA82C59A can be programmed to hoid a pointer to the
service routine addresses associated with each of the
peripheral devices under its control. Thus when a
peripheral interrupt is passed through to the CPU, the
CA82CS59A can set the CPU Program Counter to the
interrupt service routine required. These pointers (or
vectors) are addresses in a vector table.

The CA82C59A is intended to run in one of two major
operational modes, according the type of CPU being
used in the system. The CALL Mode is used for 8085
type microprocessor systems, while the VECTOR Mode
is reserved for those systems using more sophisticated
processors such as the 8088/86, 80286/386 or 68000
family.

In either mode, the CAB2CG59A can manage up to eight
interrupt request levels individually, with a maximum
capability of up to 64 interrupt request levels when
cascaded with other CAB2C59As. A selection of priority
modes is also available such that interrupt requests can
be processed in a number of different ways to meet the
requirements of a variety of system configurations.

Priority modes can be changed or reconfigured
dynamically at any time during system operation using
the operation command words (OCWSs), allowing the
overall interrupt structure to be defined for a complete

system. Note that the CA82C59A is programmed by the
system software as an /O peripheral.

The major functional components of the CAB2C59A are
laid out in the block diagram of Figure 1. Vector data
and device programming information are transferred
from the system bus to the CA82C59A via the 3-state, bi-
directional Data Bus Buffer which is connected to the
interna! bus of the controller. Control data between the
CA82C59A and the CPU, and between master and
slave CA82CS59A devices, is managed by one of three
functional blocks:

« The Read/Write Control block processes CPU initiated
reads and writes to the CA82C59A registers

« The Controi Logic block receives and generates the
signals that control the sequence of events during an
interrupt

« The Cascade Control block is used to operate a private
bus (CASq - CASy) connecting master and slave
CAB2C59As in those systems having cascaded
CAB2C59As.

Programming data passed over the system bus is saved
in the Initialization and Command Word Registers. Note
that the contents of these registers cannot be read back
by the CPU.

Peripheral interrupt requests (IRg - IR7) are handied by
the functional blocks comprising the Interrupt Request
Register (IRR), the Interrupt Mask Register (IMR), the In-
Service Register (ISR} and the Priority Decision Logic
black. Interrupt requests are received at the IRR, the IMR
masks those interrupts which cannot be accepted by the
CA82C59A, and the ISR shows those interrupt requests
which are currently being processed. These three
registers can all be read by the CPU under software
control. The Priority Decision Logic block determines
which interrupt will be processed next according to a
variety of indicators which include the current priority,
mode status, current interrupt mask and interrupt service
status.

The actua! operation of the CA82C59A and its many
modes are described in the section following device
specifications and characteristics.
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Table 2 : AC CHARACTERISTICS (Ta =—40° to +85°C, Vpp = 5V + 10%)

Symbol Parameter Tost Limits (8 MHz) Limits (10 MH2) Units
' Conditions Min Max Min Max
taHDV | Data valid from stable address Note 5 - 200 - 160 ns
tAHRL | Ag/CS setup to RDANTAL 0 - 0 - ns
tAHWL | Ag/CS setup to WRL 0 - [ - ns
End of C d 1o next C d
icHCL {Not same command type) Note 1 200 - 160 - ns
End of INTA sequence to next INTA
sequence (same as tryo)
tcvpy | Cascade valid to valid data Nate 5 - 200 - 130 ns
toviaL | Cascade setup 1o second or third Silave 40 - 30 - ns
INTA! (slave only)
1DvwH | Data setup to WRT 160 - 100 - ns
YAAH | INTA pulse width HIGH INTA Sequence 160 - 100 - ns
taiaL | INTA pulse width LOW ’ 160 - 100 - ne
tiaLcv | Cascade valid from first INTAL Note 5 . 260 - 160 ns
(master only)
LUHIH | Interrupt output delay Note 5 - 200 - 120 ns
ULJH | Interrupt request width (LOW)? Note 2 100 - 100 - ns
tRHAX | Ap/CS hold after RDANTAT 0 - 0 - ns
1RHDZ | Data float after RD/INTAT Note 6 10 85 10 65 ns
tRHEH | Enable inactive rom RDT or INTAT Note 5 - 50 - 50 ns
End of RD to next AD
tRHAL | End of INTA to next INTA within an 160 - 100 - ns
INTA sequence only .
'RLOV | Data valid from RIVINTAL Note 5 - 120 - 95 ns
'ALEL |Enable active from RDJ or INTAL Note 5 - 100 - 70 ns
tRLRH | RD puise width 160 - 100 - ns
tave Command racovery time Note 3 200 - 100 - ns
tRve | INTA recovery ime Note 4 200 - 100 - ns
WHAX | Ag/CS hold after WRT 0 - 0 - ns
tWHDX | Data hold after WRT o - 0 - ns
twHwi| End of WR 1o nextWR 160 - 100 - ns
twiwH| WR pulse width 160 - 100 - ns
Notes: 1. The time to move INTA to/from command (readwrits). 4. The time to mave 1o the next INTA operation.
2. The time to clear the input latch in edge-triggered mode. 5. See Figure 5, Note 5 for load circuit values,
3. The time to move from read to write operation, 6. See Figure 5, Note 6 for load circuit values
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Figure 3 : TIMING DIAGRAMS

a) Interrupt Cycle (CALL Mode)
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b) Interrupt Cycle (VECTOR Mode)
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d) Write Cycle
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V1
R1
TEST
. FROM DEVICE
INPUT OuTPUT UMOER TEST
Vig+0.4V 2.4V R2 c1r
>< X *Includes stray and
Vi -0.4V 0.45V jig capacitance

AC Testing: All input signals must switch between Vi - 0.4V
and Vjy + 0.4V, Input rise and fall times must be < 15 ns. All
timing measurements are made at 2.4V and 0.45V.

Note | Vi | Rt | R2 | ¢1
5 |17V | 5230 [open | 100pt
6 |45V | 1.8kQ| 1.8kQ ] 30pt

Figure 4 : AC TESTING IO WAVEFORMS Figure 5: AC TESTING
: LOAD CIRCUIT
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Table 3 : DC CHARACTERISTICS (T, = —40° to +85°C, Vpp = 5V £ 10%)

Symbol Parameter Test Limit Units
Conditions Min Max
Ibp Vpp supply current - 10 mA
Ippsg | Standby power supply current Vpp = 5.5v, V| = Vpp or Gnd - 10 HA
Outputs Open, AlliR = Vpp
L Input leakage current ov<VINSVDD -10 +10 | pA
LR IR input load current ViN=0v - -300 RA
ViN=VpD; Alltemp ranges - 10 HA
ILoL Outputleakage current ovsVouTt<VpD -100 +100 HA
Vin Input HIGH voltage 22 Vpp+0.5 v
ViL Input LOW voltage -05 08| V
VoH Output HIGH voltage loH=-25mA 30 - v
lon=-100 A Vpp—-0.4 - Vv
VoL Output LOW voltage loL =+2.5mA - 0.4 v
Table 4 : CAPACITANCE (T, = 25°C, Vpp = Vg = 0V)
Symbol Parameter Test Limits Units
Conditions Min | Typ | Max
Cin Input capacitance Freq=1 MHz - 7 - pF
Cvo /O capacitance Unmeasured pins are 20 - pF
Cout Output capacitance returned to Gnd 15 - pF

Table 5 : RECOMMENDED OPERATING CONDITIONS

Operating Voltage Range +4.0t0 +6.0 Volts
Operating Temperature Range Commercial 0°Cto +70°C
Industrial —40°C to +85°C

Table 6 : ABSOLUTE MAXIMUM RATINGS

Power Supply Voltage (Vpp) -0.5t0 +7.0 Volts

Input (V) or VO Voltage Applied Vgg ~0.5t0 Vpp +0.5 Volts
Output (VoyT) Voltage Applied Vgg —0.5t0 Vpp +0.5 Volts
Maximum Power Dissipation 1 Watt

Storage Temperature Range —65°C to +150°C

Stresses beyond those listed above may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated in the operational sections of this
specification is not implied. Exposure to maximum rating conditions {or extended periods may affect device reliability.
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OPERATIONAL DESCRIPTION

The CAB2C59A is designed to operate in one of two
mutually exclusive modes, selected according to the
type of system processor used; Call Mode for 8080/85
type processors, and Vector Mode for 8088/86 and
80286/386 type processors. The major difference
between these two modes is the way in which interrupt
service routine address data is passed to the system
CPU. Unless specifically programmed to the contrary,
the CAB2C59A defaults to the CALL Mode of operation,
{see section on Programming).

Call Mode

In CALL mode, the inlerrupt service routine address is
passed in two steps, (first the lower byte of the address,
followed by the upper ), in response to three Inter-
rupt Acknowledge (INTA) signals sent by the CPU to the
CAB82C59A. In a system containing a single Interrupt
Controller, the sequence of steps to respond to a peri-
pheral interrupt request is outlined below, and shown
graphically in Figure 6. The interrupt service routine
addresses are loaded into the CA82CS59A during the
initialization procedures.

Step Event Sequence

1 One or more interrupt request lines (IR - IR7)
are raised HIGH, setting corresponding IRR bits.

2 The requests are evaluated by the CAS2C59A,
and if their priority is high enough, or if they are
not masked, an INT signal is sentto the CPU.

3 The CPU acknowledges the INT with an inter-
rupt acknowiedge (INTA).

4 On receipt of the INTA, the CAB2C59A sets the
highest priority ISR bit, and resets the corres-
ponding IRR bit. In addition, the CA82C59A
sends a CALL instruction (0CDH) to the CPU via
the data bus.

5 The CALL instruction causes the CPU to send
two more INTA signals to the CAB2C59A.

6 On receipt of the first of these two INTA signals,
the CA82C59A sends the low order 8-bit
address byte to the CPU via the databus. On
receipt of the second INTA, the high order
address byte is sent to the CPU.

7 This compietes the 3-byte CALL instruction
procedure. The ISR bit is reset at the end of the
interrupt sequence except in the Automatic EO!
mode, where the ISR bitis reset automatically at
the end of the third INTA.

Vector Mode

In VECTOR mode, the interrupt service routine address
is calculated by the CPU from a one byte interrupt vector
supplied by the CAB2C59A. The significant bits T7.3 of
the interrupt vectors are loaded into the CAS2CS9A
during the initialization procedures. -

Note that no data is transferred by the CA82C59A to the
CPU after the first INTA signal (the CA82C59A data bus
buffers are disabied). It is similar to the CALL mode in
that this cycle is used for internal operations that freeze
the state of the interrupts for priority resolution or, in cas-
caded mode; to issue the interrupt code on the cascade
lines (CASy.2) at the end of this cycle.

The sequence of steps that occur to respond to a
peripheral interrupt request in Vector mode are outlined
below and illustrated in Figure 9.

Step Event Sequence

1 One or more interrupt request tines (IR0 - IR7)
are raised HIGH, setting corresponding IRR bits.

2 The requests are evaluated by the CAB2C59A,
and if their priority is high enough, or if they are
not masked, an INT signal is sent to the CPU.

3 The CPU acknowledges the INT with an inter-
rupt acknowledge (INTA).

4 After receipt of the first INTA signal from the
CPU, the CAB2C59A sets the highest priority
ISR bit and resets the corresponding IRR bit.
The CAB2CS59A data bus buffer is not active
during this cycle (high impedance state).

5 Following receipt of the second INTA signal
generated by the CPU, the CAB2CS59A sends
an 8-bit inferrupt vector to the CPU via the data
bus.

6 This completes the 1-byte VECTOR mode
procedure. In the Automatic End-of-interrupt
(AEOI) mode, the ISR bitis reset at the end of
the second INTA.

In other EOI modes the ISR bit remains set until
an appropriate EOf command is received after
the end of the interrupt sequence.

The interrupt sequence procedures when several
CAB2C59As are cascaded together is shown for both
CALL and VECTOR modes in Figures8 and 11
respectively.

—~ —
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PERIPHERAL CIRCUIT

(CONNECTED TO #Rn)

GENERATED
INTE RRUP;TR:EOUEST

HOLD IRn HIGHUNTIL
FIRST INTA PULSE IS
GENERATED

RESET INTERRUPT
REQUEST AT 1Rn

CAB82C59A

CA82C59A

SET BT n OF IRR

IS IRn
HIGHEST
PRIORITYZ,

GENERATE INT
FORiRn

CPU
{(INTERRUPT ENABLE)

GENERATE FIRST INTA

iNTA ]
SEQUENCE

OUTPUT CALL

PULSE WHEN INT
IS RECEIVED

f

INSTRUCTION CODE

OUTPUT ADDRESS

(OCDH) TO DATA BUS \

SAVE OPCODE (OCDH)

!

TO DATA BUS

OUTPUT ADDRESS

LOWER BYTE (AD) |

GENERATE SECOND
INTA PULSE

SAVE AD¢

HIGHER BYTE (ADy)
TO DATA BUS

SET BIT n OF ISR
RESETBITnOF IRA

RESET BIT n OF ISR ¢

GENERATE THIRD

INTA PULSE

SAVE ADy

USE AD, AND ADy
TO EXECUTE
INTERRUPT ROUTINE

ISSUE EOI
COMMAND FOR IRn

Figure 6 : CALL MODE OPERATION (Single CA82C59A Systems)
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CONTENTS OF FIRST INTERRUPT VECTOR BYTE
D Dg Ds Dy Dy D, Dy D
1

;,A;EL‘IIIEOIOIIIIIOI I
The lower add of the appropriate service routine is enabled onto the
data bus during the second INTA pulse.
When the interval = 4, bits Ag - A7 are programmed, and Ag - A4 are inseried

autornatically by the CAS2C59A.
When the Interval = 8, bits Ag and A only are programmed, with Ag - Ag
inserted automatically by the Ci 9‘

CONTENTS OF SECOND INTERRUF;‘T VECTOR BYTE

INTERVAL = 4
-]

D; | og [os J o0 [ o5 | 02 [ 0f [
e 111 fo o
6 | A {ag]as| 1 Jo Jo |o
s A ]ag)asfr o1 Jofo
4 fa ] aglas ] oo o |o
3 A Ag]as]ol s 11 oo
2 Ay as]las]o 1 Jo.Jo }o
1 A acfas e o | o | o
o [ A fAasfrsfo JoJo oo

INTERVAL = 8
IR

D7 | Ds | Os | Dy { D3 | D2 | D7 | Dg
7 Ja | ag ] 1 1 Jo Jo [o
N ENE t folo oo
s [a; ] aeflr Jo |+ ]oJol]oe
a« A fas] e Jofo fJo o -
3 Jabag]o v fJr]o e o
2 Ay Ag [ 1 -] [+] [} 0
t A7 faslo o]y fo oo
] Ay Ag o [} ] 0 (] 0

During the third INTA pulse, the higher address of the appropriate service
routine is enabled onto the bus. This address was intially programmed as
byte 2 of the initialization sequence (Ag - As).

CONTENTS OF THIRD INTERRUPT VECTOR BYTE
D, Dg Dg D, D3 D, Dy Dy

thl Au' ‘ul Aul Anl Nol Ay l As l

Figure 7 : CALL MODE ADDRESS BYTE SEQUENCE
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PERIPHERAL CIRCUIT SLAVE CA82CS5%A (m) MASTER CA82C59A (n) CPU
(CONNECTEDTO IRm) {ICW, m SNGL = 0} (ICW, n SNGL = 1) (INTERRUPTS ENABLED)
H ;
GENERATED i
NTERRUPT PEQUEST
im

HOLD I .. HIGH UNTR
FIRST INTA PULSE IS

GENERATED
GENERATE INT
FORIRn \
GENERATE FIRST INTA
PULSE WHEN INT
RESETINTERRUPT IS RECEIVED
REQUESTATIRm  [* l _
OUTPUT OPCODE
cas,-cas, | (ocoH) ToDATA BUS a{SAVE OPCODE (OCDH)
OUTPUT CAS,-CAS,
; '
OUTPUT ADDRESS GENERATE SECOND
LOWER BYTE (AD,) @ WTA PULSE

NTA  __|
SEQUENCE TO DATA BUS — E

GENERATE THIRD
OUTPUT ADDRESS | INTA PULSE

HIGHER BYTE (ADy)
TO DATA BUS L\

e BCL

SET BITm OF ISR SET B n OF ISR USE AD_ AND ADy
RESET BIT m OF IRR RESET BIT n OF IRR TO EXECUTE
INTERRUPT ROUTINE

¥

{SSUE EOl COMMAND
TO IRm OF SLAVE

¥

ISSUE EOi COMMAND
- TO IRn OF MASTER

RESET BT m OF ISR &

RESET BIT n OF ISR

Figure 8 : CALL MODE OPERATION (Cascaded CAB2C59A Systems)

1
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PERIPHERAL CIRCUIT CAB2C59A CPU
(CONNECTED TOIRn) {INTERRUPT ENABLE)

GENERATE INTERRUPT :
REQUEST IRn ——..L SET BIT n OF IAR ]

HOLD IRn HIGH UNTIL
FIRST INTA PULSE IS

GENERATED
GENERATE INT
FORRn \ —
RESET INTERRUPT GENERATE FIRST INTA]
REQUEST AT IRn  |® PULSE WHEN INT
1S RECEIVED
/ |
INTERNAL OPERATION GENERATE SECOND
iINTA | NERA
SEQUENCE / INTA PULSE
OUTPUT
VECTOR NUMBER RECEIVE
TO DATA BUS "| vector numBER
1
SET BITn OF ISR EXECUTE
RESET BITn OF IRR INTERRUPT ROUTINE
ISSUE EOl
R | -
RESET BITn OF iS COMMAND FOR IRn

Figure 9 : VECTOR MODE OPERATION (Single CAB2C59A Systems)

o e e ]
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M

CONTENTS OF FIRST INTERRUPT VECTOR BYTE

" | o, | osfos|De]oa]oa] o8] 00
IR RN R R RN R 1 1
6 | T b Tel s Tal s 1 °
s | T2 Tel s Tl ] 0 1
s i |t sl Tl ] ° o
3 fT Tl s ] Tl ] 1 1
2 |l telts] el Ta]o 1 e
' I ENEN EA RN ELE K 1
o Tl te]l TsiTa] 5o [ o

The value T7 ko T3 is programmed during byte 2 of the initialization (ICWp).
During the second INTA puise, the interrupt vector of the

service routine is enabled onto the bus. The low order thwee bits are
qucmcsmmdmnulnmnmmw

Figure 10 : VECTOR MODE ADDRESS BYTE
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PERIPHERAL CIRCUIT SLAVE CAB82C59A (m) MASTER CAB2C59A (n) CPU
(CONNECTED TO IRm) (ICW, m SNGL = 0) {IKCW; n SNGL = 1)  (INTERRUPT ENABLE)

GENERATE INTERRUPT|
REQUEST I1Rm

SET BT m OF RR

HOLD IRmHIGH UNTIL
FIRST INTA PULSE IS

GENERATED
GENERATE INT
FORIRM
RESET INTERRUPT
REQUEST AT IRm [*
- OUTPUT VECTOR GENERATE SECOND
A TO DATA BUS * INTA
SEQUENCE \ T
T — -
\ ACCEPT
VECTOR
SET BITm OF ISR SET BIT n OF ISR EXECUTE
RESET BITm OF RR RESET BIT n OF AR INTERRUPT ROUTINE
RESET BIT m OF ISR COMMANDEF%R Rm
ISSUE EOl

RESETBiTn OF ISR |&

COMMAND FOR Rn

Figure 11 : VECTOR MODE OPERATION (Cascaded CAB2C59A Systems)
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REGISTERS

The CA82C59A contains a number of registers, used to  to using the command word structure, or in the case of
keep track of interrupts which are being serviced, or  IRR, are set by external peripheral devices requesting
pending, as well as those which are masked. These interrupt service. The contents of all registers can be
registers are described in Table 7. They can be written read by the CPU for status updates {see Table 8).

Table 7 : CA82C59A REGISTERS

Symbol Name Function
MR Interrupt Mask Register An 8 - bit wide register that contains the interrupt request lines
which are masked.
IRR Interrupt Request Register An 8 - bit wide register that contains the levels requesting an

interrupt to be acknowledged. The highest request level is
RESET from the IRR when an interrupt is acknowledged, (not
affected by IMR).

ISR In-Service Register An 8 - bit wide register that contains the priority levels which are
currently being serviced. The ISR is updated when an End of
Interrupt Command (EOI) is received.

Table 8 : REGISTER READ/WRITE OPERATIONS

Operations Other Bit Programming
CA82C59A cPy Conditions CS | RD | WR | A
IRR to Data Bus IRR Read IRR setby OCW3
ISR to Data Bus ISR Read ISR setby OCW3 0 0 1 0
Polling data to Data Bus Polling Poiling data is read instead
of IRRand ISR
IMR to Data Bus IMR Read 0 0 1 1
Data Bus to ICW Reg. ICW, Write SetiCWq (Dg=1) _
Data Bus to OCW, Reg. OCW, Write Set OCW3 (D4, D3 =0) 0 1 0 0
Data Bus to OCW3 Reg. OCW3 Write Set OCW3 (D4 =0, D3 =1)
Data Bus to ICW; Reg. ICW, Write Refer to section on Control
DataBusto ICW3 Reg. ICW3 Write Words for ICW5 - ICWy 0 1 0 1
Data Bus to ICW4 Reg. ICW 4 Write writing procedure
Data Bus to IMR OCWq Write After initialization
DataBus setto : 0 1 1
High Impedance State 1 X X
lllegal State B 0 0 0 X
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PROGRAMMING

The CAB82C59A is initialized and programmed with
special command words issued by the CPU. These
commands fall into two major categories: /nitialization
Command Words (ICWy - ICW,), and Operational Com-
mand Words (OCW; - QCWg). Initialization commands
are used to bring the CA82C59A to a known state when
the system is first activated, or after a system restart.

Operational commands are used once the CA82C59A is
in operation (and after it has been initialized), to set, or
alter specific interrupt program medes. The format and
use of these two command types is described below.

Initialization Commands
The CA82CS59A Is initialized by a sequence of 2 to 4
command words (ICWs), where the actual number of
commands sent depends on the system configuration,
and the initial operating modes to be programmed. Note
that each CA82CB59A in the system must be initialized
before operations begin in earnest (Figure 13).
The initialization sequence is started when the CPU
sends Ag = 0 and ICW4 with D4 = 1 (Figure 12). During
initialization, the events below occur automatically:
» Edge sense circuit is reset. Thus, after initialization,
an interrupt request must make a LOW-to-HIGH
transition to be recognized.
» IMRis cleared.
» Thepriority of IRy is setto 7 (the lowest priority).
» Special Mask Mode is reset.
- Status readis setto IRR.
» 1fSNGL bitof ICW, = 1, then ICW3 mustbe
programmed.
» IfIC4bitof ICW; = 0, then functions selected in
ICW, are reset: Non-buffered Mode, no Automatic
EO!, Call Mode operation.
* IfIC4 = 1, then CA82C59A will expect ICW, .
Bit Definitions (ICW4, ICW,)
* ICy Setif ICW, is to be issued. This bit must be
set for systems operating in Vector Mode.
* SNGL Setif this CAB2C59A is notcascaded to other
CA82C59As in the system (ICW3 notissued).
When CA82C59As are cascaded, SNGL is
resetand ICWj is issued. )
» ADt CALL Address Interval. If AD! = 1, then
interval = 4. If ADI = 0, theninterval = 8.
* LTIM Level Trigger Mode. If LTIM = 1, edge detect
logic on the IR inputs is disabled, and the
CAB82C59A operates in level triggered mode.

* As.15 Serviceroutine Page Starting Address (Call
Mode). In a single CA82C59A system, the 8
interrupt request levels generate CALLs to 8
equally spaced locations in memory. These
are spaced at intervais of either 4 or 8 memory
locations according to the ADI value. Thus,
the service routines associated with each
CAB82C59A in the system occupy pages of 32
or 64 bytes respectively.

Bits Ag - A4 are automatically inserted to give
an address length of 2bytes (Ag - Aqs).

Note that the 8-byte interval is compatible with
CABOC858 restart instructions.

» Ay1.15 Service routine Vieclor Address Byte. In the
vector mode, bits A«” - A15 are inserted in
the five most significant places of the vector
byte. The three least significant bits are
inserted by the CA82C59A according to the
interrupt request level. The ADl and Ag - A¢g
bits are ignored.

Bit Definitions (ICW3)

This word is used only when SNGL =0 in ICWj, at
which time the contents then depend on whether it is
being sent to a master CAB2C59A, or a slave device.

Master Mode: Sent to the master CAB2C59A, each
bit of ICW3 represents a potential slave device connec-
ted to an IR input If a slave exists, the corresponding
bitin ICW5 is set. Where a slave is notattached toan IR
input of the master, the corresponding bit is reset.

In operation, the master outputs byte 1 of the interrupt
sequence to the bus, then enables the appropriate
slave (via the cascade bus CAS ) to outputbytes 2
and 3 (Call Mode) or byte 2 only (Vector Mode).

Slave Mode: When sent to a slave CA82C59A, bits
IDg._2 contain the slave address on the cascade bus.
Each slave device in the system mustbe initialized
with a unique address. Remaining bits are not used.

In operation, the slave compares the cascade inputto
its 3-bit address and if they match, outputs byte 2 and

3 (Call Mode), or byte 2 only (Vector Mode) to the bus.

Bit Definitions (ICWy)

This word is used only when bit IC4 in ICWy is set. Note

that only five bits are used.

» uPM  Microprocessor System Mode: uPM = 0 for
Call Mede, uPM = 1 for Vector Mode.

= AEOIl This bitis setif the Automatic End of Interrupt
Mode is to be programmed.
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« M/'S  When Buftered Mode is selected, the M/S bit
is used to determine the master/siave

programming. Thatis, M/S = 1 indicates the
device is a master, while M/S = O indicates a

slave. If the BUF bit is not set, WS is not used.
Butfered Mode is programmed by setting
BUF = 1. In buffered mode, the output pin
SP/EN becomes an enable output, and the
M/S bit determines whether the device isa
master or a slave.

* SFNM Special Fully Nested Mode is programmed by
setting SFNM = 1.

« BUF

READY TO ACCEPT
WTERRUPT REQUESTS

Figure 12 : INITIALIZATION FLOW CHART

Operational Commands

Once the CA82C59A has been initialized, it can accept
and process interrupt requests received on its IR input
lines. Interrupts are processed according to the modes
programmed during the initialization process. A number
of commands, sent to the CAB2C59A from the CPU,
allow the programmed modes or the interrupt request
priorities to be changed on the fly during operation.
These commands are described in the sections
following (andin Figure 14).

Bit Definitions (OCW4)

OCWj is used to set and clear mask bits in the IMR, thus
enabling or disabling specific IR inputs. In the Special
Mask Mode, the ISR is also masked.

» Mgy Bits Mg.7 correspond fo the 8 IR inputs.
IfbitM,, = 1, the IR, inputis disabled.
IftM,, = 0, the IR, input is enabled.

Bit Definitions (OCW)

OCW, is used to program the different End of Interrupt
(EOI) Modes, and alter the interrupt request priorities.

* Lo.2  Thesebits designate the interrupt level to be
acted upon when bit SL = 1 (active).

The End of interrupt command is issued by
the CPU, rather than by the CA82CS9A (in
automatic EOl mode). Note that this bit is used
in conjunction with bits R and SL to control the
interrupt priority assignments and rotations.

Set Interrupt Level bit. This lowest priority
interrupt is assigned to the IR input corres-
ponding to the octal value of Lg._o.

*R This bit determines if interrupt priority rotation
is in effect. R = 1 indicates priorities will be
rotated, perhaps combined with other modes.

= EOI

+ SL

Bit Definitions (OCW3)

OCW; is used to program the Special Mask Mode, the
Polling Mode, and select internal registers to be read by
the CPU.

« RIS
- RR

If RIS =0, select ISR. If RIS = 1, select IRR.

Read Register bit. f RR = 1, output the con-
tents of the register selected by bit RIS onto
the bus. The register selection is retained, so
OCWj3 does not have to be reissued in order
to read the same register again.

+ P IfP = 1, the Polling Mode is selected for this
CAB2C59A. In this mode the CPU will poli for
new interrupt requests, rather than having the
CA82C59A actively set the CPU INT input.

It Special Mask Mode is enabled (ESMM = 1),
then SMM = 1 programs the special mask
mode, and SMM = 0 clears the special mask
mode.

+ ESMM IfESMM = 1, then the special mask mode is
enabled, and can be set or reset by the SMM
bit. If ESMM = 0, the special mask mode is
disabled and SMM s ignored.

*« SMM
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Figure 14 : OPERATIONAL COMMAND WORD FORMAT
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OPERATIONAL MODES
The CA82CS59A can be programmed to operate in a 4
number of different modes which are summarized and CAB2C59A
described beiow. Depending on the mode, some are ;-4
set during initialization, and some during operation (with
the command word structure).
Mode Location Set

Buffer Mode BUF, M/S (ICW,4)
Cascaded Mode SNGL (ICW;) NOTES: SN

* Master Mode (ICW3) ||+ oo the data di

* Slave Mode IDg-2 (ICW3) LowLevel:A—B: HighLevelB - A
End of Interrupt {EO!) Modes EOI (OCWy) 2. The CAB2C50A is set to input SP/EN in its initial

» Automatic EOl Mode AEOI (ICW,4) state, and is pulled up by R to set D 1 the low level

» Non-specific EOI

EOI, SL, R {OCW,)

* Specific EOI EOI, SL,R (OCW5)
Nested Modes

+ Fully Nested Mode default mode

* Special Fully Nested Mode SFNM (ICW,)

AEOI (ICWy4)

Polling Mode P (OCW3)
Rotation Modes

* Automatic Rotation Mode R, SL, EOI (OCW,)

» Specific Rotation Mode R, SL, Lg.2 (OCW,)

Special Mask Mode ESMM, SMM (OCW3)
System Modes :

» CALL Mode UPM(ICWy)

» VECTOR Mode uPM (ICWy)

IC4(ICW4)

Trigger Modes

+ Edge Triggered Mode LTIM(ICW;)

* Level Triggered Mode LTIM (JICW4)

Buffer Mode

In larger systems the CA82C59A may be required to
drive the data bus through a buffer. To handle this
situation, the Buffer Mode is programmed during initial-
ization (using the BUF and M/S bits in ICW,).

When in butfer mode, SP/EN is used to enable the data
bus buffers, and determine the direction of data flow
through the buffer (Figure 15). This signal is active
when the output ports of the CAB2C59A are activated.

Note that when cascaded CA82C59As are required to
be used in the buffer mode, the master/stave selection
is done using the M/S bit of ICW4,, (and SNGL bit of ICW,
is set to 1). M/S is set to 1 for the master mode, 0 for the
slave mode.

Figure 15 : BUFFER MODE

Cascaded Mode

In systems that contain more than 8 priority interrupt
levels, several CA82C59A devices can be easily casca-
ded together to handle a maximum of 64 interrupt levels.
In a cascaded configuration, one CAB2C59A serves as a
master, controlling up to 8 slaves (able to handle 8
interrupts each). The master selects the slaves via the
cascade local bus (CASg.2), enabling the corresponding
slave to output the interrupt service routine address (or
vector) following each of the second and third INTA
signals (second INTA signal only in Vector mode). At the
end of the interrupt cycle, the EQl command must be
issued twice, one for the master, and one for the
appropriate slave.

The CASg.5 bus lines are normally held in a LOW state,
and activated only for slave inputs (non-siave inputs to
the master do not affect the cascade bus). The slave
address will be held on the cascade bus from the trailing
edge of the first INTA signal to the trailing edge of the
last INTA signal (either second or third depending on the
system mode).

Within the system, each slave can be programmed to
operate in a different mode (except AEOI),
independently of other slave devices. The interrupt
output (INT) of each slave is tied to one of the interrupt
request lines (IRp.7) of the master device. Unused IR
pins on the master device can be connected to other
peripheral devices (as in the single standalone mode of
operation), or left unconnected.

Note that an address decoder is required to activate the
chip select (CS) input of each CA82C59A.in the system.
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Master Mode

A CA82C59A operating in the Master Mode can be
controlling both peripheral interrupts as well as other
CAB2C59A slave devices. Since both types of inputs
are connected to the IRy pins, it is necessary to differ-
entiate between the two. This is acccomplished in the
initialization control word (ICW3) sent out to the master.
ICW;3 sets the S, bits corresponding to IR, pins
connected to slaves equal to one (1), while Sp, bits
comesponding to IR, pins connected to peripheral
inputs are reset to zero.

Peripheral interrupt requests to IRq, pins (Sym=0) are
handied by the master as if it were operating singly. That
is, the CAS line remain LOW, and the master provides
the interrupt or vector as required.

Slave interrupt requests to IR, pins (S;=1) are
handled as follows; the master sends an interrupt to the
CPU if the slave requesting the interrupt has priority. If
so, the master outputs the slave address n to the CAS
bus on the first INTA signal, then lets the slave complete
the remainder of the interrupt cycle. Note again how-
ever, that two EOlI commands are required to terminate
the sequence, one each for the master and slave.

Slave Mode

When a slave CAB2C59A receives a peripheral interrupt
request, and it has no higher interrupt requests
pending, the slave sends an interrupt request to the
master via its INT output. This interrupt request is passed
by the master to the CPU, which then initiates the
interrupt cycle, in turn causing the master to output the
slave's address on the CAS bus. Each slave in the
system continuously monitors the CAS bus, comparing
the addresses thereon until a match is found with its own
address. When the slave initiating the interrupt request
finds an address match, it completes the interrupt
sequence as though it were a single CAB2C59A.

Note: Since the master holds the CAS bus LOW
(corresponding to CAS address 0) when processing
peripheral interrupt requests, address 0 should not be
used as a slave address unless the system contains the
full complement of 8 slaves.

End of Interrupt (EOI) Modes

The EO! Modes are used to terminate the request for
interrupt service sequence, update the ISR register and
alter the interrupt priorites. The EOl mode selected
depends on the nesting mode currently programmed.
The options are discussed in the sections following.

Automatic EOf (AEOI) Mode

In AEO! Mode, the ISR bit coresponding to the interrupt
is set and reset automatically during the final INTA signal.
This means that the CPU does not have to issue an EOI
command at the end of the interrupt routine.

Caution is urged in using AEOI however, as the ISR
does not save the routine cumently in service in this
mode. Thus, unless the interrupts are disabled by the
interrupt service routine, a stack overflow situation can
result from newly generated interrupts (which bypass
the priority structure), or from level triggered interrupts.
The Automatic EOl mode is programmed by setting the
AEO! bitin ICW4 = 1.

Non-speclific (Normal) EOl Mode

When the CA82C59A is operated in the Fully Nested
Mode, it can easily determine which ISR bit is 10 be reset
at the conclusion of an interrupt sequence. In this case,
the non-specific EOl command is used to reset the
highest priority level selected from the interrupts in
service, (the valid assumption being that the last inter-
rupt level acknowleged and serviced necessarily corres-
ponds to the highest priority ISR bit set).

A Non-specific EOf Mode is selected via OCWj, where
EOI = 1,SL = 0and R = 0). Refer to Figure 14a, c.

Specific EOl Mode

The Specific EOI Mode is required when the fully nested
(normal) mode is not used, and the CA82C59A is unable
to determine the last interrupt level acknowledged (such
as might be encountered if the Special Mask Mooe is
programmed). The Specific EOl command identifies the
iSR bit (interrupt level) to be reset using bits Lgo of
OCW,, which also has tha following bit settings:
EOI=1,SL =t and R = 0. Refer to Figure 16b, d.

O Oy Dy Ds D3 O O Oy
oows oo [e ] [x[*[*]
a) Non-specific EOl Command

A nnnoonnn

b} Specific EOIf Command

oom. [ - 25

c) Rotate on Non-specific EOl Command

A nnnnonon

d) Rotate on Specific EOl Command

Figure 16 : EOl COMMANDS
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Mask Modes

The Mask Modes are used to selectively enable or
disable interrupt requests. This is distinct from the auto-
matic disabling of an interrupt which is in effect while a
request from the same interrupt is being serviced.

Normal Mask Mode

Interrupt request lines IRg.7 can be individually masked
in the Interrupt Mask Register (IMR), using OCW;. Each
bit in IMR masks one interrupt request line if it is set
(= 1), with no effect on the other interrupt request lines.
Bit 0 masks IR, bit 1 masks IRy etc.

Special Mask Mode

The Special Mask Mode is used to dynamically alter the
interrupt priority structure under software control during
program execution. In this mode, when a mask bit is set
in OCWj, it disables further interrupts at that level, and
enables interrupts from all other levels that are not
masked. This includes those interrupts which are lower
(as well as higher) in priority.

The Special Mask Mode is set by ESMM=1 and -

SMM =1 in OCWa. To clear this mode, the CPU must
issue another OCW3 with ESMM=1 and SMM=0.
Setting ESMM =0 alone has no effect. To comectly
enter the Special Mask Mode, use the following
procedure:

1. CPUreads the ISR
2. CPU writes the ISR data from (1) to the IMR

3. CPU selects Special Mask Mode by issuing OCWj3-
withESMM = 1and SMM = 1.

This procedure ensures that all interrupt requests not
currently in service will be enabled.

Note that if IMR is not set equal to ISR when Special
Mask Mode is selected, bits which may be set in the ISR
will be ignored. If a corresponding bit is not set in IMR,
that interrupt request may be serviced, causing all
interrupts of lower priority to be effectively disabled. This
is illustrated in Figure 17.

When the Special Mask Mode is selected, the Specific
EQO/ Mode must be used to terminate the interrupt
sequence, so the CPU can explicitly specify which ISR
bitis to be reset.

ISR; ISRs ISRg ISR, ISR; ISR, ISA, ISR,

ISR [o | o
IMR » ISR
IMR; IMRs IMRs IMR; IMR; IMR, IMR, IMR,
mnlololololo o[o'
SET SPECIAL MASK MODE
=1 AND SMM = 1

INCREASINGPRIORITY ————» M

Interrupt requests IRg and IRy cannot be accepted when IMR # ISR,
even with the Special Mask Mode set

ISR; ISRy ISRg ISR, ISR; ISR, ISR, ISR,
O B0 D
IMR; IMRg IMAg IMR, IMR; MR, MR, IMRy

o]

SET SPECIAL MASK MODE
SSMM = 1 AND SMM = 1

Allinterrupt requests, except those being serviced can be accepted
when IMR = ISR, and the Special Mask Mode is set

Priority Levels That Can Interrupt (White Boxes)
Figure 17 : SPECIAL MASK MODE

Nested Modes

The nesting modes are used to determine, and change,
the priority of incoming interruptrequests.

Fully Nested Mode

The default nesting mode, entered automatically after
initialization, unless another mode has been program-
med. In the Fully Nested Mode, the interrupt request
priorities are set in descending order from 0 to 7. That is:
I1Rg is the highest priority interrupt, IR7 the lowest.

When an interrupt is acknowledged, the highest priority
request is selected, the corresponding ISR bit is set,
and the service routine address information is output to
the data bus. The ISR bit is reset by the EOf command
from the CPU, or automatically if AEO/ Mode is program-
med, at the completion of the interrupt sequence. While
the ISR bit is set, all interrupt requests of equal or lower
priority are inhibited. Interrupt requests of higher priority
will generate an interrupt to the CPU, but whether or not
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these will be acknowledged depends on the system soft-
ware logic. Interrupt priorities can be altered in this mode
using one of the Rotation Modes.

Note that fully nested interrupt priorities are not neces-
sarily preserved in those systems containing cascaded
CA82C59As, as it is possible for interrupts of higher
priority than the one being serviced to be ignored. This
situation occurs when a slave accepts a peripheral
interrupt request (and passes the request to the
master). When the master accepts the request, it locks
out further interrupts from that slave. Should an interrupt
of higher priority come in to the same slave, it will not be
recognized until the interrupt being serviced has
completed processing. To preserve interrupt priorities in
this situation, use the Special Fully Nested Mode.

LOWEST HIGHEST
PRIOAITY PRIORITY

| DoDBnn
. Doonon

Interrupt requests IRs through IRy can be accepted while IRg is
being serviced

IRR STATUS

EVENT

ISR STATUS

IAR; Ry IARy IR, IRAy PR, AR, ARy

IRR STATUS
IR, Is Generated
BRy

Interrupt request IR, has been accepted and is being serviced

ARy AR, AR, ARy

IR4 Is Generated

WA, ARy ARy 1AR, ARy WA, PR, IRRy

RR STATUS

EO! Command Is
%% _ I1ssued For IR,

1 pnnn

Interrupt request IR, can be accepted after IR, has been compietely
serviced. The HIGH level is maintained at IR until 1R is accepted.

Figure 18 : FULLY NESTED MODE

ISR STATUS

Special Fully Nested Mode

This mode is very similar to the Fully Nested Mode, but is
used in systems with cascaded CA82C59s, so as to pre-
serve the interrupt priorities within each slave, as well as

within the master. The Special Fully Nested Mode is pro-
grammed by setting the SFNM bit in the ICW4 word in
both the master and the slave during initialization. This
allows interrupt requests of a higher level than the one
being serviced to be accepted by the master from the
same slave. That is, the slave is not locked out from the
priority logic in the master, and higher priority interrupts
within the slave will be recognized by the master, which
will generate an interrupt to the CPU.

Caution should be exercised in this mode during the
End Of Interrupt processing. It is essential that the
system software check whether or not the interrupt just
serviced was the only one from that slave. After the first
non-specific EOl has been issued to the slave, the CPU
should read the slave's ISR and check that no other bits
are set (ISR = 0). Only if the slave ISR is zero, should a
non-specific EQO! be sent to the master to complete the
interrupt sequence. If bits are set in the slave ISR, no
EO! should be sent to the master.

Polling Mode

The Polling Mode is used to bypass the CA82C59A
interrupt control logic in favour of CPU software control
over interrupt request processing. This aflows systems
to be built up with more than one master CA82C59A,
and consequently, the system can contain more than 64
interrupt priority levels (since each master can handle 64
levels individually). In this case, the CPU polls each
master looking for the highest priority interrupt request
within the realm of each master.

In the Polling Mode, the INT outputs of the CA82C59A
masters, and the INT input of the CPU are disabled.
Interrupt service to individual periphera! devices is
accomplished in system software by using the Poll
Command (Bit 'P' = 1 in OCW3). When 3 poll command
has been issued, the CAB2C59A waits for the CPU to
perform a register read. This read is treated by the
CAB2CS59A as an interrupt acknowledge, and it sets the
appropriate ISR bit and determines the priority level if
there is an interrupt request pending. It then outputs the
polling data byte onto the data bus (see Figure 19),
including the binary code of the highest priority level
requesting service. The CPU then processes the inter-
rupt according to the polling data read, terminating the
interrupt sequence with an EOI.

D; D¢ Dsg D¢ Dy Dz Oy Dy
OCW, lINTlOIOIOlDIW:I*'|"nJ
NOTES:

1. Wp - W, is binary code of highest priority level requesting service.
2. INT is equal to one (1) if there is aninterrupt.

Figure 19 : POLL COMMAND

—
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Rotation Modes

The different Rotation Modes allow the interrupt request
priorities to be changed either automatically, or under
software control. This is particularly useful for situations
where there are a number of equal priority devices, or
where a particular application may call for a specific
priority change.

Automatic Rotation Mode

The Automatic Rotation Mode is recommended where
there are a number of equal priority devices. In this mode
the device is assigned the lowest priority immediately
after it has had an interrupt request serviced. Its priority is
subsequently increased as other devices have their
interrupt requests serviced, and are then rotated to the
bottom of the priority list. In the worst case, a device
would have to wait for a maximum of seven other device
interrupts of equal priority to be serviced once, before it
was serviced. The effect of rotation on interrupt priority is
illustrated in Figure 20.

Automatic Rotation can be activated in one of two ways,
both using the command word OCW,, and both com-
bined with EOl modes:

* Rotation in Non-specific EOl Mode (R=1,SL =0
andEOI = 1)

 Rotation in Automatic EOlMode (R=1,SL=0
and EOIl = 0). This mode must be cleared by the
CPU (accomplished by sending OCW, with: R =0,
SL=0andEOI = 1.

Specific Rotation Mode

The Specific Rotation Mode provides a mechanism to
arbitrarily change interrupt priority assignments. This is
accomplished by programming the lowest priority
interrupt request line (specified by bits Ly in OCWy),
thereby fixing the other priorities. That is, if IRy is
programmed as the lowest priority device, then IRg wiil
have the highest priority.

Caution: Because this change in priority levels is
different from the normal Fully Nested Mode, it is
essential that the user manage the interrupt nesting via
the system software.

Specific rotation can be activated in one of two ways,
both using the command word OCW,:

= The Set Priority command is issued in CCW, with:
R=1,SL =1and g equal to the binary code of
the lowest priority device.

Newbridge Microsystems

* Aspart of the Specific EOI Mode, with OCW.,, (Rotate
on Specific EOl command) values: R=1,SL =1,
EOIl = 1 and Lo equal to the binary priority level
code of the lowest priority device. When the specific
EOI is issued by the CPU, the CAB2C59A resets the
ISR bit designated by bits Lg.p in OCWj, then rotates
the priorities so that the interrupt just resetbecomes
the lowest priority.

L Lol 1°]

LOWESTPRIORITY

ISR STATUS

HIGHESTPRIORIT

Pmonrrvsnruslr'a|s]‘[s|zl1lo|

BEFORE ROTATE: IR, is the highest priority requiring service

AFTER ROTATE: IR, was serviced, all other priorities have been
ratatad correspondingly

SR, BR, ISRy BR, KRy KR, ISR, IRy

ISR STATUS Lolv]o[ololo]olo]
HBHESTQK:\MLOWESWRORITY
PRIORITYSTATUSIZI'I]ol7lc|sl4lsl

Figure 20 : EFFECT OF ROTATION

Dy Dg Dg Oy Dy Dy Dy Dy
ch; [1IOIOIOIO[XIKIXI
a) Rotate in Automatic EOl Mode (Set)

Sapnnnonnn
b) Rotate in Automatic EOl Mode (Reset)

o [T e[ <] *]~]
c) Rotate on Non-specific EOl Command

eons [ [ e[ =]]
d) Rotate on Specific EOl Command

oew, [ [ - [=[]7]

e) Set Priority Command {Specific Rotation)

Figure 21 : ROTATION COMMANDS
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System Modes

The CA82C59A must operate in the system mode that
corresponds to the processor type used in the system.
Call Mode is used for 8085 type systems (and features
an interrupt cycle controlled by three INTA signals), while
Vector Mode is used for more sophisticated 8088/86
and 80286/386 type sytems {and features an interrupt
cycle controlled by only two INTA signals). These modes
are described in more detail back in the Operational
Description section.

Trigger Modes

In the CA82C59A, the interrupt request lines (IRg.7) can
be programmed for either edge or level triggering
sensitivity, with the requirement that all IR lines must be
in the same mode. That is, all edge triggered, or all level
triggered. Figure 23 illustrates the priority cell diagram
which shows a conceptual circuit of the level sensitive
and edge sensitive input circuitry of the IR lines.

Note that to ensure a valid interrupt request is registered
by the CA82C59A, it is essential that the IR input remain
HIGH until after the first INTA has been received. In both
modes, if the IR input goes LOW before this time, the
interrupt will be registered as a default IRy regardiess of
which IR input initiated the interrupt request. This defauit
IRy can be used to detect (and subsequently ignore)
spurious interrupt signals such as those caused by
glitches or noise on the IR input lines. The technique is
described below: .

« Ifthe IRyinputis not used, itcan be assigned solely
to intercepting spurious interrupt requests, invoking
asimple service routine that contains a return only,
thus effectively ignoring the interrupt.

« HIRyis used for a peripheral interrupt, adefault IRz is
detected with the extra step of reading the ISR. A
normal IRy interrupt causes the corresponding bit to
be setin the ISR, while a default IRz interrupt does

[ 21
o S, N
1 w 4 1
INT / ./_
80C86 CABOCSS
— ——— L
LATCH" EARLIESTIR LATCH
ARMED CANBE REMOVED ARMED

* EDGE TRIGGERED MODE ONLY

Figure 22 : TRIGGER MODE TIMING

CAB2C59A

T e ——————————————————————

not. Itis necessary that the system software keep
track of whether or not the IRy service routine has
been entered. In the event that another IRy interrupt
occurs before servicing is complete, it will be a default
IRy interrupt {(and should be ignored).

Edge Triggered Mode

Programmed by setting the LTIM bit in ICW3: LTIM=0
for low-to-high-transition edge triggering. An interrupt
request is detected by a rising edge on an IR line. The IR
line must remain HIGH until after the falling edge of the
first INTA signal has been received from the CPU. This is
required to latch the corresponding IRR bit. It is recom-
mended that the IR line be kept HIGH to help fitter out
noise spikes that might cause spurious interrupts. To
send the next interrupt request, temporarily lower the IR
line, then raise it.

Level Triggered Mode

Programmed by setting the LTIM bit in ICW3: LTiM=1
for level triggering. An interrupt request is detected by a
HIGH level on an IR line. This HIGH level must be main-
tained until the falling edge of the first INTA signal (as in
the edge-triggered mode), to ensure the appropriate
IRR bit is set. However, in the level triggered mode,
interrupts are requested as Jong as the IR line remains
HIGH. Thus, care should be exercised so as to prevent a
stack overflow condition in the CPU.

L ot
roae

TO GTHER PROAITY CELLS
I

wsERVCE
JATO:
an skl
r - PrOSETY
ot rERGLVER
SET
tal
-
ReuEST N 1 $‘
Ao 9 1 cONTRCL.
o B . anamvrcy LOGG
LATCH 3

WINTE
MASTER

Figure 23 : PRIORITY CELL STRUCTURE
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APPLICATION DIAGRAMS
uee [ ]
16-BITA > < / - —
<—WJ5!E§ : > éﬁ ! SYSTEMA
Von|  [vow fwr  [wia a3 o
(3 SLAVE 8
oI =
CS AgD;-Dg RD WR INT INTA crPy E —
CASCADE | +——"1CAS, gi SvaTems
LINES ‘—-’% il | | Recoest |
SPEN IRy IRgIRg IR, IR, 1R, IR, IR, H ]
LT, =
| - ] = camcssa [—
ENADLE BUFFER Y ég SLAVEZ | | SYSTEMa
INTERRUPTREQUESTLINES &
| 3i :
|
Figure 24 : CAB2C59A IN STANDARD SYSTEM \ o —
CONFIGURATION sves |
| — - —
MASTER
IRINPUTS
NOTES:
1. MASTERCAB2CS@As IN POLL MODE
2 MAXIMUM OF 84 INPUTS PER SYSTEM
3 TOTALCAPACITY LIMITED BY CPU
Figure 26 : MULTIPLE CA82C59A MASTERS IN
A POLLED SYSTEM
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INTERRUPT REQUEST LINES
Figure 25 : MULTIPLE CA82C59As IN A CASCADED SYSTEM
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