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1. Precaution
The string instructions and the product sum operation instruction listed in 1.1 Subject Instructions will be aborted
under the condtions listed in 1.2 Problem Conditions.

1.1 Subject Instructions
String instructions: SCMPU, SIN, SMOVB, SMOVF, SMOVU, SOUT, SSTR
Product sum operation instruction: RMPA

1.2 Problem Conditions

When DMAC is not used:

1) (a) The interrupt A is requested when bits ILVL2 to ILVLO in the interrupt control registers are set to other than
000b (level 0, interrupt disabled). However, the interrupt request is not acknowledged because the | flag is
set to O (interrupt disabled) or the requested interrupt has smaller priority level than IPL (IPL interrupt prior-
ity level < 001b) while the interrupt is requested.

(b) After (a), set the IR bit in the interrupt control register for the interrupt A to O (no interrupt request) by pro-
gram or set the interrupt priority level smaller than the last set level.

(c) After (b), execute the subject instruction, SCMPU, SIN, SMOVB, SMOVF, SMOVU, SOUT, SSTR, or
RMPA, immediately after setting the | flag to 1 or IPL to smaller priority than the interrupt priority level,
which is set when an interrupt request is generated, to enable the requested interrupt.

When DMAC is used,

2) (a) The interrupt A is requested when bits ILVL2 to ILVLO are set to other than 000b. However, the interrupt
request is not acknowledged because the | flag is set to 0 or the requested interrupt has smaller priority
level than IPL (IPL interrupt priority level < 001b) while the interrupt is requested.

(b) After (a), set the IR bit for the interrupt A to 0 by program or set the interrupt priority level smaller than the
last set level.

(c) After (b), execute the subject instruction within next three instructions after setting the | flag to 1 or IPL to
smaller priority than the interrupt priority level, which is set when an interrupt request is generated, to
enable the requested interrupt.

3) (a) Interrupts are generated immediately before or in the middle of executing the subject instruction. The inter-
rupt A request is generated when bits ILVL2 to ILVLO are set to other than 000b (level O, interrupt disabled)
in the interrupt routine. However, the interrupt request is not acknowledged because | flag is set to O or
because IPL is equal to or greater than the interrupt priority level even if | flag is set to 1 (multipul interrupts
enabled).

(b) After (a), set the IR bit for the interrupt A to 0 by program or set the interrupt priority level smaller than the
last set level.

(c) After (b), execute the subject instructions after the interrupts are completed with the REIT instruction or
FREIT instruction.

If DMA transfer occurs in conditions 2)-(c) or 3)-(c), the subject instruction is aborted.
The patterns for the above conditions 1) through 3) are illustrated in Figure 1.
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2. Operation Check

Use the flow chart in Figure 2 to determine whether the countermeasure programs are needed. When the coun-
termeasure is needed, refer to 3. Countermeasure Program.

3. Countermeasure Program

To execute the subject instruction, interrupts need to be disabled. If interrupts cannot be disabled, use the coun-
termeasure program in Figure 3.

fclr I < Interrupt disabled
: , } (@)
Interrupt A request is generated IR bit is set to 1 (interrupt requested)
mov.b  #3, interrupt control register for the interrupt A<— Set the IR bit to O (interrupt not (b)
: requested)
mov.w #0, RO
fset I < Interrupt enabled ©
Subject instructions < Subject instructions aborted
Condition |
felr I < Interrupt disabled
: (a)
Interrupt A request is generated < IR hit is set to 1 (interrupt requested)
mov.b  #3, interrupt control register for the interrupt A «— Set the IR bit to O (interrupt not (b)
: requested)
mov.w  #0, RO
fset I < DMA transfer is| €«——— Interrupt enabled
nop generated at this (©)
Subject instructions timing <«— Subject instructions aborted

Condition 1l

fset |
mov.w #0, RO

mov.w #addr, Al
mov.w #cycl, R3

Subiject instructions

An interrupt is generated immediately before or in the middle of subject
instruction execution. In the interrupt routine, | flag is set to O (interrupt
disabled)

Interrupt (1 =0)
' } (a)

SL.jbjeC’[ instructions i Interrupt A request is generated
and.b  #00001011b, interrupt control register for interrupt A (b)

aborted reit < DMA transfer is ©
generated at this
timing
Condition Il

Figure 1. Problem Conditions
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C

C Check flow )
Using any subject instruction? NO
YES
Executing the subject NO q
instruction while | flag is setto 1 v
YES
NO
Using DMA transfer?
YES
Is there any instruction to NO
set the | flag or to control IPL o
immediately before executing ”
the subject instruction?
YES YES Setting the IR bit or IPL within
3 instructions before the subject
instruction?
NO
VE Using any instruction to set
S the IR bit to 0 while an interrupt is
acknowledged when executing the
subject instruction?
NO
- S = sing any instruction to set
& & & the interrupt priority level smaller NO
o = '-‘ than the set level while an interrupt is >
§ § § acknowledged when executing the
O O O subject instruction?
Case 1.2(3) YES
\ 4 \ 4 y
Countermeasure
Apply countermeasure program program not needed

Figure 2. Operation Check Flow
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Loop:
String instruction
cmp.w  #0, R3
jnz Loop

¢SMOVU Instruction

Loop:
smovu.b
sub.| #1, AO
sub.| #1, Al
cmp.b  #0, [AQ]
jnz Loop

Loop:
smovu.w
sub.| #1, AO
sub.| #1, Al
cmp.b  #0, [AQ]
iz Next
sub.| #1, AO
sub.| #1, Al
cmp.b  #0, [AQ]
jnz Loop
Nex:

eRMPA Instruction

Loop:
rmpa.b (rmpa.w)
pushc FLG
iz Next
popc FLG
jmp Loop
Next:
popc FLG

When the size specifier is “.B,”

When the size specifier is “.W,”

e Instructions SIN, SMOVB, SMOVF, SOUT, and SSTR

¢SCMPU Instruction
When the size specifier is “.B,”

Loop:
scmpu.b
pushc FLG
jnz Next
sub.| #1, AO
sub.| #1, Al
cmp.b #0, [A0]
jz Next
popc FLG
jmp Loop
Next:
popc FLG
When the size specifier is “.W,”
Loop:
scmpu.w
pushc FLG
jnz Next
sub.| #1, AO
sub.| #1, Al
cmp.b #0, [A0]
jz Next
sub.| #1, AO
sub.| #1, Al
cmp.b #0, [A0]
iz Next
popc FLG
jmp Loop
Next:
popc FLG

Figure 3. Countermeasuer Programs
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