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)Kz 5.11 MASKING OF INTERRUPTS All the m

Masking can be done for the four hardware interrupts RST 7.5, RST 6.5, RST 5.5.
and INTR. The masking of 8085 interrupts is done at different levels. Figure 5.8
shows the organization of hardware interrupts in the 8085. The figure clearly
shows that TRAP is an NMI. RST 7.5 interrupt alone has a flip-flop to recognize S Ins
its edge transition. The masking of interrupts can be done using SIM instruction. SIM ins!
In addition, a separate interrupt enable flip-flop is available to mask or allow the _ < Th
interrupts. Figure 5.8 is explained in detail by the following five points. according
(i)  The maskable interrupts are, by default, masked by the Reset signal. So no ; 3 aftet

interrupt is recognized by the hardware reset. ¢ contro

(ii) The interrupts Wexecution of the EI instruction. So to
enable the interrupts after resetting the processor, the EI instruction must be
used.

(i11) The three RST interrupts can be selectively masked by loading the appropriate —— ,‘
word in the accumulator and executing the SIM instruction. This is called -
software masking.

(iv) All the maskable interrupts are disabled whenever an interrupt is recognized. ;

So, it is necessary to execute the EI instruction every time the interrupts are 1
recognized and serviced by the processor. l
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Fig. 5.8 Interrupt structure of Intel 8085 of the bit 11
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he maskable interrupts can be disabled by executing the DI instruction.

. . e —
instruction resets an interrupt enable flip-flop in the processor and
nterrupts are disabled. To enable interrupts, EI instruction has to
xecuted.

%11 SIM Instruction
SIM instruction is used to mask or unmask the restart (RST) hardware
I'he SIM instruction when executed reads the contents of the accumulator
rdingly masks or unmasks the interrupts. So the SIM instruction must be
\fter storing the appropriate control word in the accumulator. The format
ntrol word to be stored in the accumulator before executing the SIM
is shown in Table 5.6.

Table 5.6 Accumulator bit pattern for SIM instruction

B position D7 D6 D5 D4 D3 D2
W SOD SDE X R7.5 MSE M7.5
Explanation Serial Serial data Mask set  Setto
data enable— enable— 1to
tobe settol for Setto | mask
sent  sending tomask  RST
interrupts 7.5

sast significant three bits D2-DO0 are used to individually mask the
I' interrupts, as shown in Table 5.6. These bits are made 0 to unmask
rrupts and 1 to mask the interrupts. In addition, a master control is also
in the D3 bit. This bit must also be set to 1 to make the least significant
meaningful. Otherwise, the data in the least significant three bits are
Wy the processor.

eady discussed, the RST 7.5 is an edge-triggered interrupt and a separate
s used to recognize it. This flip-flop can be reset, thereby ignoring the

interrupt. This is done by making the D4 bit 1.
ddition to masking interrupts, the SIM instruction has another function. It
serial data on the SOD line of the processor. The data to be sent is placed
VISB of the accumulator and the serial data output is enabled by making the

11.2 RIM Instruction
RIM instruction is used to read the status of the interrupt mask bits. When
M instruction is executed, the accumulator is loaded with the current status
terrupt masks and the pending interrupts. The format and meaning of the
ed in the accumulator after execution of the RIM instruction is shown in

least significant three bits of the accumulator after executing RIM
on indicate whether the RST hardware interrupts are masked. The presence
t 1 indicates that the corresponding interrupt is masked. @
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Table 5.7 Accumulator bit pattern after execution of RIM instruction

Bit position D7 D6 D5 D4 D3 D2 D1 Do
Name SID 175 16.5 I5.5 IE M7.5 M6.5 M55

Explanation Serial Settol Settol Settol Settolif Settol Settol Settol
input if RST ifRST ifRST interrupts if RST if RST if RST
i £ g | e e B 7318 6318 335K
inthe pending pending pending enabled masked masked masked
SID
pin

All the hardware interrupts can be masked by executing the DI instruction. Te
check whether the interrupts are enabled or disabled, the programmer can check
the D3 bit of the accumulator after executing the RIM instruction. If the D3 bit is
set to 1, it means that the interrupts are enabled. The bits D4-D6 indicate whether
there are any RST interrupts pending. Logic | on these bits indicates that the
corresponding interrupts are pending.

In addition to reading the interrupt mask, the RIM instruction is also used to
read the serial data on the SID pin of the processor. The data on the SID pin is
stored in the MSB of the accumulator after execution of the RIM instruction.

Example:
Write the assembly language program lines to enable all the interrupts in the 80835
after reset.

~After reset, all the interrupts are disabled as shown in Fig. 5.8. So, the EI
instruction must be executed. To enable all RST interrupts, the corresponding bits
in the accumulator pattern must be 0 and the Mask Set Enable bit must be 1 before
executing the SIM instruction.

EI : Enable interrupts.

MVI A, 00001000B ; Unmask the interrupts.
SIM : Set the mask and unmask using SIM instruction.

5.12 TIMING OF INTERRUPTS @ /

The interrupts are sensed by the processor one cycle before the end of execution
of each instruction. An interrupt signal must be applied long enough for it ta
be recognized. The longest instruction of the 8085 takes 18 clock periods. So.
the interrupt signal must be applied for at least 17.5 clock periods. This decides
the minimum pulse width for the interrupt signals.

The maximum pulse width for the interrupt signals is decided by the condition
that the interrupt signal must not be recognized once again. This is under the
control of the programmer. Once an interrupt is recognized, all interrupts are
disabled. The re-enabling of interrupts is done by executing the instruction EL
So, the maximum duration for the interrupts is decided by the execution of the
EI instruction. The interrupt signal must be removed before the EI instruction is
executed so that it will not be recognized once again.




