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Other notification

1. Affected product
CAB850 (part number: CA703000)

2. New restrictions

Restrictions No. 111 and No. 112 for the CA850 have been added.

e No. 111 Restriction on incorrect compare operation optimization while casting

e No. 112 Restriction on incorrect move optimization of assignment sentence

3. Workarounds

The workarounds below are available for these restrictions. See attachments 1 for details.

CAB850:

e No. 111 Insert'__asm("¥n");' before the line where incorrect comparison operation optimization

OCCurs.

e No. 112 Insert’ _asm("¥n");' before the line which the checktool output.
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4. Removed restrictions
The restrictions below have been removed. See attachments 1 and 2 for details.
CAB850:
e No. 104 Incorrect number of loop executions
¢ No. 105 Incorrect string literals
e No. 106 Restriction involving format specifiers for the sscanf, fscanf, and scanf functions
e No. 107 Restriction involving the character string parameter for the atoi, atol, strtol, and strtoul
functions
¢ No. 108 Restriction involving initialization of a structure that includes a bit field among its
members
e No. 109 Restriction involving nested conditionally assembled pseudo instructions
e No. 110 Restriction involving assignment within switch and if statements

Other package tools:
e No.9 Restriction on acquiring information on included C source files handled by PM+

5. Modification schedule
New restrictions described in this document will be corrected in CA850 V3.46, which will be released
at the end of September 2010.

6. List of restrictions
A list of restrictions in the CA850, including the revision history and detailed information, is described
on attachment 1, and a list of restrictions in other package tools is described on attachment 2.



7. Document revision history
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V850 C Compiler Package CA850 - Usage Restrictions

Document Number

Issued on

Description

SBG-TT-0003-E

November 2, 2001

Newly created.

SBG-TT-0064-E

February 5, 2002

Addition of new restrictions (No. 68 to No. 71)

SBG-TT-0074-E

March 7, 2002

Addition of new restriction (No. 72)

SBG-TT-0154-E

July 12, 2002

Addition of new restrictions (No. 73 to No. 79)

SBG-TT-0218-E

October 10, 2002

Correction of restrictions
(No. 2, No. 3, No. 14, No. 28, No. 43, No. 44, No. 60, No. 71, No. 73,
No. 74, No. 75, No. 76, No. 77, No. 78, and No. 79)

SBG-DT-03-0027-E

January 31, 2003

Addition of new condition for restriction (No. 56)
Addition of new restrictions (No. 80 to No. 82)

SBG-DT-03-0167-E

June 10, 2003

Addition of new restrictions (No. 83 to No. 87)
Addition of new restrictions to other package tools (No. 1 and No. 2)

SBG-DT-03-0218-E

July 23, 2003

Correction of restrictions
(No. 9, No. 10, No. 11, No. 19, No. 36, No. 37, No. 56, No. 80, No.
81, No. 83, No. 84, No. 85, No. 86, No. 87, and a part of No. 61)

SBG-DT-03-0254-E

September 26, 2003

Correction of erroneous descriptions
e [Correction] in No. 9, No. 10, No. 11, No. 19, No. 36, and No. 37

SBG-DT-04-0005

January 9, 2004

Addition of new restrictions (No. 88 and No. 89)

SBG-DT-04-0119

March 24, 2004

Addition of new restriction (No. 90)

ZBG-CD-04-0009

May 28, 2004

Correction of restrictions
(No. 1, No. 35, No. 59, No. 61, No. 88, No. 89, and No. 90)
Addition of new restriction (No. 91)

ZBG-CD-04-0070

September 22, 2004

Addition of new restriction (No. 92)

ZBG-CD-05-0026

March 30, 2005

Addition of new restriction (No. 93)

Addition of new restriction to other package tools (No. 3)
Correction of restrictions (No. 47, No. 48, No. 91, No. 92)
Correction of erroneous description (No. 13)

ZBG-CD-05-0062

June 29, 2005

Addition of new restrictions (No. 94 to No. 95)
Correction of erroneous description (No. 7)

ZBG-CD-05-0077

September 1, 2005

Addition of new restrictions to other package tools (No. 4 to No. 6)

ZBG-CD-05-0112

December 5, 2005

Addition of new restriction (No. 97)
Addition of new restriction to other package tools (No. 7)

ZBG-CD-06-0044

May 31, 2006

Addition of new restriction to other package tools (No. 8)
Correction of restrictions (No. 94 and No. 97)
Correction of restrictions to other package tools (No. 3 to No. 7)

ZBG-CD-07-0067

September 27, 2007

Addition of new restrictions (No. 98 to No. 103)

ZBG-CD-09-0025 May 21, 2009 Addition of new restrictions (No. 104 to No. 110)
Addition of new restriction to other package tools (No. 9)
Correction of restrictions (No. 93, No. 98 to No. 103)
Correction of restriction to other package tools (No. 8)

ZBG-CD-10-0030 Sep 13, 2010 Addition of new restrictions (No. 111 and No. 112)

Correction of restrictions (No. 104 to No. 110)
Correction of restriction to other package tools (No. 9)
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List of Usage Restrictions in CA850

1. Product History

No. Restrictions and Changes/Additions to Specifications Jersion
V2.41 | 2.50 | 2.6x | 2.70 | 2.72 | 3.00 | 3.10 | 3.20 | 3.30 | 3.4x
1 Restriction on file name including space X x X O|O0O]|]O|O|]OC|O] O
2 Restriction on length of assembly source X O | O O|o0o]O0O|O0O]|]O]|0O]| O
3 Restriction on length of variable name X O] O O|O0O]O|]O|]OC|O] O
4 Restriction on precision during floating-point constant X X X x x X X x X x
operation
5 Restriction on invalid processing of specific constant O Ol O O|OoO|J]O|O|O|O]| O
operation (Windows version only)
6 Restriction on structures used with conditional operator X X X X X X x x x x
in function parameters
Restriction on indirect function calling X X X X X X x x x x
Restriction involving meaningless function definition X X X X X X X X X X
Restriction on humber after preprocessor directive X X ) O|O0O]O|O|]OC|O] O
10 | Restriction on invalid identifier after preprocessor X X O O|O0O]J]O|O|O|O]| O
directive
11 | Restriction on declaring union with struct X X O O|O0O]O|O|]O|]O]| O
12 | Restriction on extra () in function prototype X X X X x x x x x x
13 | Restriction on using extern when defining structure O O] O oO|oj]o|O0]O0O]|]0O]| O
14 | Restriction on initialization with character string X OoO| O O|o0o]O0O|O0O]|]O]|O]| O
15 | Restriction on switch statement at the end of infinite O OoO| O o|loj]o0o|O0|O0O|0O0|O
loop
16 | Restriction on debugging information symbol O O] O O|O0O]O|O]|]OC|]O] O
17 | Restriction on successive assignment expressions ®) O] O O|O0O]O|O|]O|]O] O
18 | Restriction on register assignment of runtime library O o | O oO|o0o]j]o0o|O0O]|]O0O]|]0O]| O
19 | Restriction on section file and global variables X X O O|O0O]O|O|]O0C|O] O
20 | Restriction on system call ext_tsk O O] O O|o0o]|]O0O|O0O]|]O]|]0O]| O
21 | Restriction on section allocation X X X X X X X x x x
22 | Restriction on section file with variable defined in X x x X x | x | x| x | x x
assembly source
23 | Restriction on section file with tentative definition of X x x X x | x | x| x | x x
external variables of same name in multiple files
24 | Restriction on operation including pointer constant O O] O O|O0O]O|O]|]O0C|O] O
25 | Restriction on accessing bits of the peripheral I/O O ol O O|O0O|]O|O|O|O]| O
register
26 | Restriction on volati le specification for nested O oO| O oO|lojo|jO0|O0O|0O0|O
structures and unions
27 | Restriction on NOT operator used with constant O O O] O O|O0O]O0O|O|]O0C|]O] O
28 | Restriction on assembler optimization in VB50E mode X O] O O|O0O]O|O]|]OC|O] O
29 | Restriction on specifying optimization option X X X x x X X X X X
30 | Restriction on object file size during optimization X X X x x x x x x x

x: Applicable, O: Not applicable, —: Not relevant, «+: Check tool available
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No. Restrictions and Changes/Additions to Specifications Jersion
V2.41 | 250 | 2.6x | 2.70 | 2.72 | 3.00 | 3.10 | 3.20 | 3.30 | 3.4x

31 | Restrictions on debugging during optimization X X X X X X x x x x

32 | Restriction on using _rcopy function in loop O O] O O|O0O]O0O|O|]O0C|]O] O

33 | Restriction on address of structure member X X X X X X x x x x

34 | Restriction on bit field x x x x x x X X X X

35 | Restriction on .option nomacro pseudo instruction x x X O|o0o]j]O0o|O0O]|]O0O]|]0O]| O

36 | Restriction on specifying only ~ (tilde) in macro X X O O|O0O]O0O|O|]OC|O] O

37 | Restriction on ~ (tilde) when macro is nested X X ®) O|o0o]O0O|O0O]|]O]|]0O]| O

38 | Restriction on invalid instruction sal O O O O|O0O]O|O|]OC|O] O

39 | Restriction on file name for linker directive file ©) ol O O|]O0]|]O0O|]O|]O|]0O]| O

40 | Restriction on referencing specific symbols and X X X X X X x x x x
reserved symbols in C source

41 | Restriction on specifying linker option —r (applies to O ol O o|lojo|jO0|O|0O0|O
UNIX version CA850 only)

42 | Restriction on warning message related to EP-relative O o| O oO|lojo|jO0|O0O|0O0|O
segment

43 | Restriction on warning message related to segment X O] O O|O0O]O|O|]OC|]O] O

44 | Restriction on object file name in archive file X O] O O|O0O]O|O]|]OC|O] O

45 | Restriction on size of rompsec section displayed by -m | O ol O O|O0O]O|O|0O0O|0O0]| O
option of romp850

46 | Restriction on output file path specification option of X - - - - - -=-1-1- -
performance checker

47 | Restriction on output file path specification option of X X X X x | OO | O] O] O
cross-reference tool

48 | Restriction on output file path specification option of X X X X x | OO | O] O] O
memory layout visualization tool

49 | Restriction on 1-bit manipulation using &, |, or ~ O O] O oO|j|oj]o|O0]O0]|]0O]| O

50 | Restriction on unsigned short in structure packing O O] O O|O0O]O0O|O]|]O0C|]0O] O

51 | Restriction on assignment of a union including indirect O OoO| O O|O0O|]O|O|0O0O|O]| O
assignment

52 | Restriction on creating a relinkable object O O] O O|O0O]O|O|]OC|]O] O

53 | Restriction on -Wi , -04 specifications for switch O ol O oO|loj]o0o|O0|O0|0O0|O
statement

54 | Restriction on global and static functions having the O ol O O|O0O|]O|O|0O0O|O]| O
same name

55 | Restriction on string literal in a function O O] O O|O0O]O|O]|]OC|]O] O

56 | Restriction on variable initialization X X ®) O|]O0]|]O0O|]O|]O|]0O]| O

57 | Restriction on declaring a pointer to a function that has O OoO| O oO|O0O|]O|O|OC|O]| O
a structure as its parameter

58 | Restriction on label subtraction in sld or sst O O O oO|O0O|]O|O|OC|O]| O
instruction displacement

59 | Restriction on internal ROM checking by ROMization X X X o|lojo|joO0o|O0O|0O0|O
processor

60 | Restriction on temporary file directory X O | O O|lO0O]O|O]O]|]O]| O

x: Applicable, O: Not applicable, —: Not relevant, : Check tool available
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No. Restrictions and Changes/Additions to Specifications Jersion
V2.41 | 250 | 2.6x | 2.70 | 2.72 | 3.00 | 3.10 | 3.20 | 3.30 | 3.4x

61 | Restriction on multibyte characters in a command file X X O O|O0O]O|O]|]OC|O] O

62 | Restriction on structure pointer for structure packing ®) O] O O|O0O]O|O]|]O|]O] O

63 | Restriction on assignment to and reference of a O OoO| O oO|O0O|J]O|O|O0O|O]| O
structure

64 | Restriction on optimization for two functions O O] O O|O0O]O|O|]OC|]O] O

65 | Restriction on allocating unsigned char variable to O ol O oO|loj]o0o|O0|0O0|0O0|O
tidata_word section

66 | Restriction on constant expression in preprocessing O O] O O|O0O]O|O|]OC|O] O

67 | Restriction whereby code is moved due to assembler O oO| O o|lojo|jO0|O|0O0|O
optimization

68 | Restriction whereby the compiler stops during O ol O O|O0O|J]O|O|O|O]| O
optimization

69 | Restriction on project manager during building ®) O] O O|O0O]O|O|]O|]O] O

70 | Restriction on static function written in #pragma O O O o|loj]o|O0|O0O|0O0|O
section

71 | Restriction on pointer constant when accessing X o| O o|lojo|jO0|O|0O0|O
address with offset

72 | Restriction on optimization for i f statement O o | O O]O0|]|O0O|]O0O|]O|]0O]| O

73 | Restriction on optimization for switch statement X O] O oO|j]ojo|o0]O0]|]0O]| O

74 | Restriction on initialization of bit field X OoO| O O|]O0]|]O0O|]O|]O|]0O]| O

75 | Restriction on initialization of automatic array X O O O|O0O]O|O|]OC|]O] O

76 | Restriction on ov flag in machine-dependent X Ol O O|]O0O]|]O|O|O0O|0O0]| O
optimization module

77 | Restriction on shift in machine-dependent optimization X Oo| O O|O0O|]O|O|0O0O|O]| O
module

78 | Restriction on union containing integer and pointer X O] O O|O0O]O|O|]OC|O] O

79 | Restriction on compound assignment of values to bit X ol O O|O0O|]O|O|OC|O]| O
field members when structured packing is specified

80 | Restriction on optimization for union containing integer X X O O|O0O|J]O|O|O|O]| O
and pointer

81 | Restriction on packed structure parameter X x*| O O|O0O]O|O|]O|]O] O

82 | Restriction on data swap include function X O] O O|O0O]O|O]|]OC|]O] O

83 | Restriction on inlining a function with structure as X x* | O O|O0O|]O|O|O0O|0O]| O
parameter

84 | Restriction on function pointer X x*| O O|O0O]O|O|]O0C|O] O

85 | Restriction on included function __sasf() — X O O|O0O]O|O|]OC|]O] O

86 | Restriction on conversion from float to short or x x* | O oO|O0O|]O|O|O0O|O]| O
unsigned short

87 | Restriction on interrupt function X x*| O O|O0O]O|O|]OC|O] O

88 | Restriction on generating code for complex X x* | x* O|OoO|J]O|O|O|O]| O
expressions

89 | Restriction on parameter of inline function X x* | x* O|O0O]O0O|O|]O0C|O] O

90 | Restriction on optimization for loop processing X *| x* ] 0Ol]o|O]O|]O]O]| O

x: Applicable, O: Not applicable, —: Not relevant, : Check tool available
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No. Restrictions and Changes/Additions to Specifications Yerson
V2.41 | 250 | 2.6x | 2.70 | 2.72 1 3.00 | 3.10 | 3.20 | 3.30 | 3.4x

91 | Restriction that an undefined-symbol error occurs due - - - X O|lO0O|O|O]|O O
to i and goto statements

92 | Restriction on flash/external ROM re-link function - - - x>l oO|lOo|]O|O]|O O
during linking

93 | Restriction whereby error E2288 is output — X X X x X x | O] O] O

94 | Restriction on security ID and option byte - - X X x x | O] 0O]O ®)

95 | Restriction on floating point constants and integer type X X X X x | x x x x x

96 | Restriction on input conversion for 1/O function in X X X X X x x x x x
standard library

97 | Restriction on assignment in machine-dependent x Xl x* | x| x*|x*0O|lO|O]| O
optimization module

98 | Restriction whereby data in an automatic variable area X Xl ox* | x* | x*|x* x|l O|O]| O
is illegally deleted

99 | Restriction on address specification with -U option of x x x X X X x | OO O
hx850

100 | Restriction whereby strcmp() and strncmp() x x x x x X x | OO O
operations differ

101 | Restriction on string literal with 65 or more characters X X X x x | x x |O]O]| O

102 | Restriction on optimization with assembler — X X X x X x |O] O] O

103 | Restriction whereby an assignment statement for an x | x*| x| x| x| x*|x*]O| O] O
automatic variable whose address is acquired by a
function is deleted illegally

104 | Incorrect number of loop executions x | xF L xF x| x| O

105 | Incorrect string literals x x|l oxF | xF | x| x| x| x* | x*| O

106 | Restriction involving format specifiers for the sscanf, x x x x x X x X X O
fscanf, and scanf functions

107 | Restriction involving the character string parameter for X X X X X X X X X O
the atoi, atol, strtol, and strtoul functions

108 | Restriction involving initialization of a structure that x| xF L oxF x| kK x| x| xR x*| O
includes a bit field among its members

109 | Restriction involving nested conditionally assembled X x x x x x X x X O
pseudo instructions

110 | Restriction involving assignment within switch and if | x Xl ox* | <K x| x| x| x* | x*| O
statements

111 | Restriction on incorrect compare operation optimization | © | O | O | x* | x* | x* | x* | x* | x* | x*
while casting

112 | Restriction on incorrect move optimization of x S IS IREVS N VS ISV VS ISV VS VG

assignment sentence

x: Applicable, O: Not applicable, —: Not relevant, «: Check tool available
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2. Details of Usage Restrictions

No. 1 Restriction on file name including space
[Description]
A file or directory name including a space must not be used.
[Workaround]
Do not use a name or directory name including a space.
[Correction]

This restriction has been removed in Ver. 2.70.

No. 2 Restriction on length of assembly source
[Description]
If one line of the assembly source output from a C source program handling a very long variable name exceeds
1,024 characters, an error occurs.
[Workaround]
Shorten the variable name to keep the length of each line to within 1,023 characters.
[Correction]

This restriction has been removed in Ver. 2.50.

No. 3 Restriction on length of variable name
[Description]
If a variable name of 1,022 characters is specified with the -g option and the source file is compiled, an error
occurs in the assembler because the assembler handles this variable name as 1,023 characters.
[Workaround]
Shorten the variable name.
[Correction]

This restriction has been removed in Ver. 2.50.

No. 4 Restriction on precision during floating-point constant operation
[Description]
If a floating-point operation that might be inadvertently executed is specified for compilation that involves casting to
an integer, the precision drops very slightly, and the value might become invalid as a result of casting to an integer.
No problem occurs if floating point data is handled without casting it.
Example:
(long)(1-12 * 100);
[Workaround]
Change the above statement as follows:
float f = 1.12;
(long) (f * 100);
Or,
float F;
(long)(F = 1.12 * 100);
[Correction]

This problem will not be corrected, so regard it as a specification.
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No. 5 Restriction on invalid processing of specific constant operation (Windows version only)

[Description]
If the expression —2147483648/-1 or —2147483648%-1 is generated as a result of optimization flow analysis, a

Windows dialog box saying “The program has performed an invalid operation and will be shut down.” is displayed

during compilation.

Example:
void FQO{
int int_min = -2147483648;
unsigned int ansl = int_min/-1;
unsigned int ans2 = int_min%-1;
}
[Workaround]

Change the above code as follows:

(1) Directly write the calculation result.
void TQO{
unsigned int ansl

2147483648;

unsigned int ans2 = 0;

}

(2) Assign —2147483648 to an external variable other than a const variable.
int int_min = -214783648;
void fQO{
unsigned int ansl = int_min/-1;
unsigned int ans2 = int_min%-1;
}
[Correction]

This restriction has been removed in Ver. 2.40.

No. 6 Restriction on structures used with conditional operator in function parameters
[Description]
The correct branch code is not generated if a structure used with a conditional operator in a parameter.
Example:
typedef struct {int i;}S;
S ssl1, ss2;
int j;
void func(Q{
func_call((J>10)7?ssl:ss2);
}
[Workaround]
Change the above statement to the following i f statement:
if g > 10){
func_call(ssl);
Yelse {
func_call(ss2);
}
[Correction]
This problem will not be corrected, so regard it as a specification.
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No. 7 Restriction on indirect function calling
[Description]
If an indirect function call requires an offset, an internal compiler error occurs.
Message:
C2000: internal: gen_binary(): OP_CALL : left-child"s operator is wrong
C5211: syntax error at line <num> in intermediate file
Example:
struct S {;
int dummy;
int func_body[0x100];
} sobj;
void fQ {
((void(™) Q)sobj -func_body)();

[Workaround]
Separate the offset calculation from the call as follows:
void fO{
void (*fp) () = (void(*)())é&sobj.func_body;

O:;

[Correction]
This problem will not be corrected, so regard it as a specification.

No. 8 Restriction involving meaningless function definition
[Description]
An error is not output for a meaningless function definition.

Example:
typedef int INTENQ;
INTFN f{return(0);}

[Workaround]
Avoid writing meaningless function definitions.

[Correction]
This problem will not be corrected, so regard it as a specification.

No. 9 Restriction on number after preprocessor directive
[Description]
An error is not output for a number specified after a preprocessor directive.
Example: #iT0
[Workaround]
Avoid writing the code such as above.

[Correction]
This restriction has been removed in Ver. 2.60.
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No. 10 Restriction on invalid identifier after preprocessor directive
[Description]
An error is not output for an invalid identifier specified after a preprocessor directive.
Example: #iT $$$
[Workaround]
Avoid writing the code such as above.
[Correction]

This restriction has been removed in Ver. 2.60.

No. 11 Restriction on declaring union with struct
[Description]
An error is not output if a union is declared with struct.
Example:
union uu { char a; iInt b; };
struct uu uu;
[Workaround]
Avoid writing the code such as above.
[Correction]

This restriction has been removed in Ver. 2.60.

No. 12 Restriction on extra () in function prototype
[Description]
A syntax error is output for an extra () in a function prototype.
Example:
typedef int Int;
void f1((Int));
[Workaround]
Modify the code as follows:
typedef int Int;
void f1(Int);
[Correction]

This problem will not be corrected, so regard it as a specification.

No. 13 Restriction on using extern when defining structure

[Description]

A syntax error is output when using extern to define a structure.

Example: extern struct tag { int i; };
[Workaround]

Remove extern.

struct tag { int i;};

[Correction]

This restriction has been removed in Ver. 2.20.
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No. 14 Restriction on initialization with character string
[Description]
Because the code of a string literal is not output for a character string cast to a data type other than char or
unsigned char, an internal error is output and the compiler is terminated.

Message:
C7308: undefined block number(xx) reference in opcode(xx)

Example:
struct S {
long 1;
} sobj = { (long)”’string”};
[Workaround]

Change the code as follows:

char c[] = “string”;
struct S {
long 1;

} sobj = { (long)c};
[Correction]

This restriction has been removed in Ver. 2.50.

No. 15 Restriction on switch statement at the end of infinite loop

[Description]
If an infinite loop ends with a switch statement when -Ot or -g is specified (including when the statements
following the switch statement are deleted as unnecessary processing), an internal error is output. This occurs
only when a switch statement is used to branch from a switch statement to a jump table.
Message:

C6101: illegal intermediate file(operator)

[Workaround]

Do one of the following:

(1) Specify the -Xcase=1iTfelse option to avoid outputting the code to branch from a switch statement to a

jump table.
(2) Specify the -Xcase=binary option to avoid outputting the code to branch from a switch statement to a

jump table.
(3) Specify _asm(*“\n”*) at the end of the infinite loop.

[Correction]

This restriction has been removed in Ver. 2.41.

No. 16 Restriction on debugging information symbol

[Description]
If optimization is not specified and the output of debugging information -g is specified, the linker outputs the

message “undefined symbol” if an external or static variable is allocated to a register and the allocated area ends
with either of the following:
e Multiplication by 2" + 1
e Multiplication by 2" - 1
[Workaround]
Do one of the following:
(1) Specify an optimization option (-0s or -0t).
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(2) Declare the external or static variable as volatile.
[Correction]

This restriction has been removed in Ver. 2.40.

No. 17 Restriction on successive assignment expressions
[Description]

When the following conditions are met, the required code is inadvertently deleted.

(1) There are insufficient temporary registers in the global optimization processing that occurs when the -0s or -
Ot option is specified

(2) If (1) has occurred, temporary registers are saved to the stack and restored from the stack when required in
the code generation phase after global optimization. If the C code below is detected at this time, the restore
processing code is not generated.

(3) This bug occurs only when conditions (1) and (2) are both met, because, during the machine-dependent
optimization phase after the code generation phase, necessary code is treated as an unnecessary instruction
string and deleted.

Example:
<val> <op2>= (<val_1>) <opl> <imm_1>;
<val> <op2>= (<val_2>) <opl> <imm_2>;

<val> <op2>= (<val_n-1>) <opl> <imm_n-1>;
<val> <op2>= (<val_n>) <opl> <imm_n>;
Explanation:
<opl>, <op2>: Operators
<val>: Variable
<imm>: Immediate value
<val_n>: Variable or variable + operator
<n>: 5 to 10 or more (depends on function scale and variable usage conditions)
opl: +, & |, N -
“-" is only applicable in cases when the add instruction is used with sign inversion.

Left-right inversion of the opl operand might also occur.

op2: +, *, &, |, N,
val: Variable identical to non-volatile int, unsigned, long, or unsigned long
Example:

X = a;

X |= b & 0x000000f0;

X |= ¢ & 0x00000f00;

X |= d & 0x0000f000;

X |= e & 0x000f0000;

x |= F & 0x00f00000; /* Code is not output */

X |= g & 0x0f000000; /* Code is not output */

X |= h & Oxf0000000; /* Code is not output */
[Workaround]

Do one of the following:

(1) Do not specify optimization options (-0s or -0t) in source files containing the above C code.
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(2) Modify the C code as follows:
X =a

0x000000f0
0x00000f00
0x0000f000
0x000f0000
0x00f00000
0x0f000000
0x¥0000000;

o Q = 0 QO O T
R RO RO RO R R Ro

[Correction]

This restriction has been removed in Ver. 2.40.

No. 18 Restriction on register assignment of runtime library
[Description]
Because the multiplication/division operation is output by the runtime library, the register assignment is invalid,
possibly causing the value of the r6 or r7 register to be corrupted.
This is true when the following five conditions are met:
(1) A V850 core device is specified.
(2) -0Os or -0t is specified.
(3) Either the multiplier in a multiplication expression or the divisor in a division expression is one of the following:
e An addition or subtraction expression involving a signed char or unsigned char variable and a constant
that is in the range —16384 to 16383.
¢ A multiplication expression involving one of the following combinations where one operand is a variable and
the other is a constant that is in the range for the specified data type:
- signed char and signed char
- signed char and unsigned char
- unsigned char and signed char
(4) The constant in (3) is assigned to a register.
(5) The variable or constant of the multiplication or division expression in (3) is assigned to r6 or r7 when the

operation is performed.

Example:
char s,t;
void func(int a, int b){
int c;
c=(s - 0xaa) * t;
if ( b <0Oxaa) c = 0;
func2(c);
}
[Workaround]

Specify one of the following options:
e -Wo, -preg0 (specifies that registers not be assigned to parameter registers)
e —Wo, -XTm (specifies that mulh/divh not be output)
[Correction]

This restriction has been removed in Ver. 2.40.
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No. 19 Restriction on section file and global variables
[Description]
A warning message might not be output if a section mismatch occurs for a global variable in the section file and
source file.
[Workaround]
Modify the section file so as not to cause inconsistency between sections.
[Correction]

This restriction has been removed in Ver. 2.60.

No. 20 Restriction on system call ext_tsk
[Description]
When a task of a real-time OS is written by specifying #pragma rtos_task and the system call ext_tsk is

used in the task, an error might occur if the task is compiled with the —g option specified, resulting in abnormal

termination.
Example:
extern int funcl(void);
#pragma rtos_task usrtsk
void usrtsk(int Param)
{
int i;
i = funcl();
ext_tsk(Q);
}
[Workaround]

Use a function pointer to indirectly call ext_tsk.
extern int funcl(void);
#pragma rtos_task usrtsk

void usrtsk(int Param)

{
int 1i;
void (*ext_tsk_ptr)() = ext_tsk;
i = funcl();
Crext_tsk_ptr);
}

[Correction]

This restriction has been removed in Ver. 2.30.

No. 21 Restriction on section allocation

[Description]
In the tidata section allocation specification by the #pragma section directive or in a char array of a structure
or access to a char member specified by sf850 to be located in the tidata section, a linker error occurs if the
displacement value of the sst or sld instruction used to access the array or member is exceeded.

[Workaround]
Do one of the following:
(1) Do not use the char member or char array of a structure that causes the linker error.

(2) Do not assign the char member or char array of a structure that causes the linker error to the tidata section.
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[Correction]

This problem will not be corrected, so regard it as a specification.

No. 22 Restriction on section file with variable defined in assembly source
[Description]
In an application where a variable is defined in the assembly source and that variable is referenced in the C source,
an error occurs during linking if the section file is generated by sf850.
[Workaround]
Delete the variable in the assembly source from the section file.
[Correction]

This problem will not be corrected, so regard it as a specification.

No. 23 Restriction on section file with tentative definition of external variables of same name in multiple files
[Description]
If a section file is generated by sf850 when the tentative definitions of external variables of the same name are in
multiple files, symbols might be defined in duplicate during linking.
Message:
1d850: fatal error: symbol “_xxxx” multiply defined.
[Workaround]
If multiple tentative definitions of external variables of the same name exist, be sure to declare the variables using
extern in the file that references them.
[Correction]

This problem will not be corrected, so regard it as a specification.

No. 24 Restriction on operation including pointer constant
[Description]
Invalid code is output as a result of an operation including a pointer constant and multiple expressions.
Example:
int il;
int i2;
charc;
c = (char *)10 + il + 12 + 10;
[Workaround]
Enclose the expressions in parentheses and then cast the pointer.
Example:
c = (char *)(10 + il + i2 + 10);
[Correction]

This restriction has been removed in Ver. 2.40.

No. 25 Restriction on accessing bits of the peripheral I/O register
[Description]
The code generator (cgen) might output invalid code when a variable or expression that is assigned to a bit of a

peripheral register is assigned to a register.
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Example:

void func(unsigned char a)

{
int 1 = 8;
while(i){
PO.0 = a;
a >= 1;
i--;
}:
}
[Workaround]

Assign values instead of variables to a bit of the peripheral I/O register.
Example:

void func(unsigned char a)

{
int 1 = 8;
while(i){
if(a & Ox1){
PO.0 = 1;
} else {
PO.0 = 0;
}
a >>= 1;
i--;
}:
}
[Correction]

This restriction has been removed in Ver. 2.40.

No. 26 Restriction on volati le specification for nested structures and unions
[Description]

If a structure (or union) member nested in a structure (or union) is accessed using a pointer declared as volatile

and if it is written as the left operand of a compound assignment operator, volati le becomes invalid.
Example:

typedef union {
struct {
unsigned char a0;
unsigned char al;
unsigned short a2;
}a;
unsigned long c;
3T
#define s(*(volatile T *)(0x0100000)
s.a.al |= Ox1; {
[Workaround]

Change the compound assignment operator to a simple assignment operator.
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Example:
s.a.al = s.a.al | Ox1;

[Correction]

This restriction has been removed in Ver. 2.40.

No. 27 Restriction on NOT operator used with constant O
[Description]
The not instruction is output by the NOT operator if it is used with the constant O when the optimization option -0s
or -Ot is specified.
Example:
a = 0;
a ™= b;
[Workaround]
Modify the code so that the same value is assigned to the variable that would be when using the NOT operator
with the constant 0.
a = b;
[Correction]

This restriction has been removed in Ver. 2.40.

No. 28 Restriction on assembler optimization in V850E mode
[Description]
Although V850E is supported, optimization of the assembler is not executed in the V850E mode.
[Workaround]
There is no workaround.
[Correction]

This restriction has been removed in Ver. 2.50.

No. 29 Restriction on specifying optimization option

[Description]
If the level of the optimization option specified during compilation is raised, the number of phases to be executed
during compilation (such as the optimization and compilation) increases. If the —Ot option is specified, the size of
the intermediate file created between these phases increases, sometimes causing a fatal error in some cases.

[Workaround]
Lower the optimization level by using -0Os.

[Correction]

This problem will not be corrected, so regard it as a specification.

No. 30 Restriction on object file size during optimization

[Description]
When an optimization option is specified, the size of an object file including debugging information might
significantly increase.

[Workaround]
Either lower the optimization level or use the -g option, which outputs the debugging information only to the file to
be debugged.

[Correction]

This problem will not be corrected, so regard it as a specification.
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No. 31 Restrictions on debugging during optimization
[Description]
The following restrictions apply when an optimization option is specified for debugging the source:

(1) When the value of a variable is referenced, a temporary value might be obtained in the middle of calculation
instead of the correct value.

(2) If an element of an array, a member of a structure, or a user-defined pointer is assigned to a register,
variables might be illegally displayed or modified in the Variable window of the debugger.

(3) If an element an automatic array or a member of a structure is not used, the area might be deleted. In this
case, variables might be illegally displayed or modified in the Variable window of the debugger. The stack
might be destroyed when a variable is modified.

[Workaround]
There is no workaround.
[Correction]

This problem will not be corrected, so regard it as a specification.

No. 32 Restriction on using _rcopy function in loop
[Description]
When the _rcopy function is used in a loop such as a whi le statement, an internal error occurs if the optimization
option -0Os or higher is specified.

Example 1:
whille (_rcopy(& S romp, -1) < 0) {
}
Example 2:
for (; ;) {
ret = _rcopy (& S_romp, -1);
if (ret == 0) {
break;
}
}
[Workaround]

Create a function block that calls the _rcopy function and call this function in the loop.
void main(void)

{
while (dummy(Q< 0){
}

}

int dummy(Q{

return rcopy(& S romp, -1);

[Correction]

This restriction has been removed in Ver. 2.30.
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No. 33 Restriction on address of structure member
[Description]
If either of the conditions below is satisfied when a structure is packed, data access follows the data alignment of
the device and the accessed address is masked. As a result, data will be missing or lost when accessing the
address of the structure member.
Conditions:
(1) The device does not support misaligned access

(2) The device supports misaligned access but misaligned access is prohibited

Example:
struct test {
char c; /> offset 0 */
int i; /* offset 1-4 */
} test;

int *ip, i;
void func(Q{
i = *ip; /* Accessed from a masked address */

}
void func2(){

ip = &(test.i);
¥
[Workaround]
There is no workaround.
[Correction]

This problem will not be corrected, so regard it as a specification.

No. 34 Restriction on bit field
[Description]
If the width of a bit field is less than the data type of a member when the bit field is accessed during structure
packing, the bit field is read as having the width of the data type of that member. Consequently, an area outside
the object (an area where there is no data) is also accessed. This access is usually executed correctly but it might
be invalid if I/O is mapped.
Example:
struct S {
int x:21;
} sobj; /* 3 bytes */
sobj.x = 1;
[Workaround]
There is no workaround.
[Correction]

This problem will not be corrected, so regard it as a specification.

No. 35 Restriction on .option nomacro pseudo instruction
[Description]
The mov instruction in the specified range of the _option nomacro pseudo instruction might result in a syntax

error.
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Example:
-text
.option nomacro
mov 0x12345678, ri10

[Workaround]

Remove the relevant mov instruction from the specified range of the .option nomacro pseudo instruction.

[Correction]

This restriction has been removed in Ver. 2.70.

No. 36 Restriction on specifying only ~ (tilde) in macro

[Description]

The assembler is terminated abnormally if only ~ is specified in a macro.

Example:
-macro MACRO

-endm
MACRO
[Workaround]
Do not specify the above sort of code.
[Correction]

This restriction has been removed in Ver. 2.60.

No. 37 Restriction on ~ (tilde) when macro is nested
[Description]

‘~ (tilde)’ might cause an error when a macro is nested.

Example:
-macro inc.w var, reg
Id.w var, reg
add 1, reg
st.w reg, var
-endm
.macro aaa rnum
Id.w [r~rnum], r30
add 1, r30
st.w r30, [r~rnum]
-endm
-macro bbb rnum
inc.w [r~rnum], r30
-endm

.set pathreg, 25

-text
.globl ¥
L
aaa $pathreg -- 0K
bbb $pathreg -- Error

-.macro MACRO
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[Workaround]
Do not nest a macro.
[Correction]

This restriction has been removed in Ver. 2.60.

No. 38 Restriction on invalid instruction sal

[Description]
If a sal instruction, which does not exist in the device, is specified, the assembler does not output an error but
outputs invalid code. The compiler does not output this instruction.
Example: sal 3, rlo

[Workaround]
There is no workaround. Do not specify the sal instruction in source code.

[Correction]

This restriction has been removed in Ver. 2.40.

No. 39 Restriction on file name for linker directive file
[Description]
In the file name specification of a mapping directive, a linker error occurs if a file name specified in braces begins
with A, F, H, L, or V (or the lowercase equivalent), and the second character is a number.
Message:
1d850: syntax error: line num: string is illegal in file specification field.
[Workaround]
Use file names that do not satisfy the above conditions.
[Correction]

This restriction has been removed in Ver. 2.30.

No. 40 Restriction on referencing specific symbols and reserved symbols in C source
[Description]
Target-specific symbols such as _gp_DATA and reserved symbols such as _stext cannot be referenced in the C
source.
[Workaround]
Do not use a target-specific symbol or reserved symbol in the C source.
[Correction]

This problem will not be corrected, so regard it as a specification.

No. 41 Restriction on specifying linker option -r (applies to UNIX version only)
[Description]

If the —r option is specified during linking in the UNIX version CA850 and the following conditions are satisfied, a

core dump might occur:
(1) A TEXT section does not exist.
(2) Datais allocated to the .sdata or .sbss section.
(3) A section with an allocation attribute (?A is specified by a link directive) exists as well as an odd-sized

section without an initial value ($NOBITS).

(4) Arelocatable object is created using the -r option of the 1d850, and linking is performed again.
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(1) Do not specify the —r option of the 1d850.

(2) Specify an even number as the size of a section without an initial value.

Example:
Before correction:

#pragma section
static unsigned
#pragma section
static unsigned

After correction:
#pragma section
static unsigned
static unsigned
#pragma section
static unsigned

(3) Initialize the char variable.

Example:

Before correction:
#pragma section
static unsigned
#pragma section
static unsigned

After correction:
#pragma section
static unsigned
#pragma section
static unsigned

[Correction]

sidata begin
char a;
sidata end
long b;

sidata begin
char a;

char dummy; < Add a dummy
sidata end

long b;

sidata begin
char a;
sidata end
long b;

sidata begin
char a = 0; < Initialize the variable
sidata end

long b;

This restriction has been removed in Ver. 2.30.

No. 42 Restriction on warning message related to EP-relative segment

[Description]

The 1d850 outputs a warning message if the following conditions are satisfied:

(1) A V850E device is specified.

(2) The start address of the internal RAM in the device is not OXO3XXXXXX.
(3) An SEDATA or SIDATA segment exists.

Message:

1d850: warning: segment "SIDATA" (OXO3XXXXXX-0X03XXXXXX) must be in

EP-relative-address-able range (OXOxxxxxxXcO00-0XOXXXXXXX) -

[Workaround]

Check the link map and confirm that SEDATA and SIDATA segments are allocated before and after the internal

RAM address, and ignore the above message.

[Correction]

This restriction has been removed in Ver. 2.40.
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No. 43 Restriction on warning message related to segment
[Description]
If a device with a 28-bit space, such as the V850E/MAL or V850E/IAL, is specified and a section is allocated, and if
the value of an address masked with 26 bits overlaps an allocation-prohibited address, the warning message
below is output. Although a message is output, the created object does not contain errors.
Message:
1d850: warning: segment "XXXX'" overflowed highest address of target machine.
Example:
If the internal ROM ranges from 0x00000000 to Ox0003ffff and external memory starts from 0x00100000,
allocating the area of 0x00040000 to Ox00Offfff is prohibited.
For the following areas, however, the above message is irrelevant because these areas can be allocated:
AREA1L: 0x?4040000 to 0x?40fffff
AREA2: 0x?8040000 to 0x?80fffff
AREA3: 0x?c040000 to 0x?cOfffff
Specifically, addresses of AREA1, AREA2, and AREA3 immediately after the internal ROM and before the
external memory are output unnecessarily.
[Workaround]
There is no workaround.
[Correction]

This restriction has been removed in Ver. 2.50.

No. 44 Restriction on object file name in archive file
[Description]
If an object file name in the archive file has 15 characters or more, the following problems occur:
(1) Mapping cannot be performed as specified by the linker directive file.
(2) Aninvalid file name is displayed in the link map and error message.
[Workaround]
Specify an object file name within 15 characters when creating an archive file.
[Correction]

This restriction has been removed in Ver. 2.50.

No. 45 Restriction on size of rompsec section displayed by —m option of romp850

[Description]
In the memory map displayed using the —-m option of romp850, the total size of the rompsec section is incorrect.
The displayed size is larger than the actual size because the size of the copy information section has been added.

[Workaround]
Subtract the size of the copy information section from the size of the rompsec section or output the dump
information using dump850 to obtain the correct size.

[Correction]

This restriction has been removed in Ver. 2.30.
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No. 46 Restriction on output file path specification option of performance checker

[Description]
If the folder to which the analysis result of a specified output file is to be output is specified by the path specification
option -0, the result is not output to the specified folder but to the current folder (the executed folder). If the —all
option is specified, the -0 option outputs the analysis result to the specified folder.

[Workaround]
Execute analysis in the folder to which the result is to be output.

[Correction]
This issue does not apply to Ver. 2.50.

No. 47 Restriction on output file path specification option of cross-reference tool

[Description]
If the folder to which the analysis result of a specified output file is to be output is specified by the path specification
option -0, the result is not output to the specified folder but to the current folder (the executed folder). If the —all
option is specified, the -0 option outputs the analysis result to the specified folder.

[Workaround]
Execute analysis in the folder to which the result is to be output.

[Correction]
This restriction has been removed in Ver. 3.00.

No. 48 Restriction on output file path specification option of memory layout visualization tool

[Description]
If the folder to which the analysis result of a specified output file is to be output is specified by the path specification
option -o, the result is not output to the specified folder but to the current folder (the executed folder). If the -all
option is specified, the -0 option outputs the analysis result to the specified folder.

[Workaround]
Execute analysis in the folder to which the result is to be output.

[Correction]
This restriction has been removed in Ver. 3.00.

No. 49 Restriction on 1-bit manipulation using &, |, or ~
[Description]
When an optimization option -0s or -0t is specified, if 1-bit manipulation using &, |, or ~ is performed on a short
int variable assigned to a register under the following two conditions, invalid code will be output.
(1) The variable is non-volati le and automatic (not including static variables and parameters)
(2) Asigned intorsigned long variable is declared before the target variable is assigned to the register
Example:
void f(void){
int i;
short s = O;

i = g(&s);
switch(i){
case 100:
s & = Oxfffe;
break;

case 200:
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s |= 1;
break;
case 300:

s NM=1;
break;

}

i=1/s;

}
[Workaround]

Specify the -Wo, -XTb option. (This option limits the range affected by bit manipulation instructions)
[Correction]

This restriction has been removed in Ver. 2.40.

No. 50 Restriction on unsigned short in structure packing
[Description]
Invalid code will be output if the V850E is specified as the target device, structure packing is used, and an
unsigned short member is assigned to an odd address. This bug does not apply to a short member.
Example:
#pragma pack(l)
struct s {
unsigned char a;
unsigned short b;
X
x->b = 512;
[Workaround]
Change the unsigned short member to a short member.
Note that the variables vary depending on the type.
[Correction]

This restriction has been removed in Ver. 2.41.

No. 51 Restriction on assignment of a union including indirect assignment
[Description]
When optimizing the deletion of redundant assignment statements in a basic block, the assignment in (1) is illegally
deleted when the assignment instructions are written in the following order:
(1) Assignment for a union that does not use the address operator &
(2) Indirect assignment for an undefined address
The following code might apply to undefined addresses:
o A pointer
e A variable other than a pointer that is used as a pointer by casting
¢ An absolute address
Remark Undefined address: Because a pointer is a variable, it is not assigned a value just by
declaring it. Therefore, the address pointed to by a pointer is also undefined.
(3) Reference or assignment to a member of the union described in (1).

(4) Assignment to a member of the union described in (1)
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Example:
typedef union{
unsigned char a[2];
unsigned short b;

T u;
U t;
unsigned short *p;
t.a[1] = 1; /* The code on this line is illegally deleted */
*p = 0;
t.b >>= 4;
t.a[l] = 3;
[Workaround]

Specify the -Wo, -Nce option. (This option suppresses propagation of copying and optimization of deletion of
common subexpressions.)
[Correction]

This restriction has been removed in Ver. 2.41.

No. 52 Restriction on creating a relinkable object
[Description]
When sections with the same name that should therefore be relocated exist in each of a number of input files
during linking, if they are allocated to different sections using a linker directive file at the stage in which a relinkable
object is created by specifying the —-r option, an object file having invalid relocation information will be created. If

this object file is linked, the instructions in the file will be illegally overwritten because the relocation information is

wrong.
Example:
USRTEXT : TLOAD ?RX {
-USRTEXT1 = $PROGBITS ?AX .USRTEXT{a.o(libusr.a)};
-USRTEXT2 = $PROGBITS ?AX .USRTEXT{b.o(libusr.a)};
-USRTEXT3 = $PROGBITS ?AX .USRTEXT{c.o(libusr.a)};
-USRTEXT4 = $PROGBITS ?AX .USRTEXT{d.o(libusr.a)};
}:
[Workaround]

Specify the linker directive file so that the relocation information section is allocated to each input file separately.
The section name of the relocation information is . rela + section-name, and the section attribute is $RELA ?N.
USRTEXT : TLOAD ?RX {
-USRTEXT1 = $PROGBITS ?AX .USRTEXT{a.o(libusr.a)};

-USRTEXT2 = $PROGBITS ?AX .USRTEXT{b.o(libusr.a)};
-USRTEXT3 = $PROGBITS ?AX .USRTEXT{c.o(libusr.a)};
-USRTEXT4 = $PROGBITS ?AX .USRTEXT{d.o(libusr.a)};
}:
.rela.USRTEXT1 = $RELA ?N .rela.USRTEXT{a.o(libusr.a)};
.rela.USRTEXT2 = $RELA ?N .rela.USRTEXT{b.o(libusr.a)};
.rela.USRTEXT3 = $RELA ?N .rela.USRTEXT{c.o(libusr.a)};
.rela.USRTEXT4 = $RELA ?N .rela.USRTEXT{d.o(libusr.a)};
[Correction]

This restriction has been removed in Ver. 2.41.
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No. 53 Restriction on -Wi , -04 specification for switch statement
[Description]
If the -Wi ,-04 option is specified, the V850E device is specified, and a switch statement is used as table jump

CodeNote

, optimization is performed incorrectly and the code is illegally deleted.
Note In the CA850, table jump code is output when the following two conditions are satisfied for a switch
statement:
e The number of case labels is 4 or more.
¢ The difference between the max. and min. values of the label is up to three times the number of case
labels.
[Workaround]
Specify the -0l option instead of the -Wi ,-04 option.
[Correction]

This restriction has been removed in Ver. 2.41.

No. 54 Restriction on global and static functions having the same name
[Description]
Even though global and static functions with the same name exist, a duplicate definition error is not output. Instead,
an invalid error message is output.
(1) Aninternal error (C7318: illegal label (xxxx))is output.
(2) The invalid debugging information symbol (Gxxxx) is judged as an undefined-symbol error during linking.
Example:
static void funcQ{}
void funcQ{}
[Workaround]
Do not define global and static functions with the same name.
[Correction]

This restriction has been removed in Ver. 2.41.

No. 55 Restriction on string literal in a function
[Description]
When a string literal is defined in a function, an internal error occurs if its length exceeds 8,200 characters.
Message:

C2000: internal: string literal too long

Example:
void func(void)
{
char *p = *abcde..”; /* When exceeding 8200 characters */
}
[Workaround]

When defining a string literal, ensure that it does not exceed 8,200 characters.
[Correction]

This restriction has been removed in Ver. 2.41.
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No. 56 Restriction on variable initialization
[Description]
When either of the following conditions is satisfied, the error message below is output and compilation might stop.
(1) There are too many variable initializations.
(2) The code includes the debugging information output option —g and variable initializations.
A large amount of the following information is included:
e File names (including the names of include files)
¢ Function names
¢ Variable names
e Enumeration tag names and enumerator names
e Structure tag hames, union tag names, and member names
e typedef names
e Label names
Message:
C7317: illegal block no (XXXXXXXX)
[Workaround]
Divide the file to reduce the number of initializations per compilation, or reduce the amount of the above
information.
[Correction]

This restriction has been removed in Ver. 2.60.

No. 57 Restriction on declaring a pointer to a function that has a structure as its parameter
[Description]
When debugging is specified (when the -g option is specified), if a pointer to a function that has a structure as its
parameter is declared but the structure is not defined, the .Gxxxx symbol in the debugging information causes the
following error to be output by the linker (id850).
Message:
1d850: fatal error: undefined symbol.
Example: void *(*x)(struct SSS *);
[Workaround]
Define the structure used before the pointer to the function is declared.
Example:
struct SSS {
unsigned chars;
unsigned char t;
}sss_obj;
void *(*x)(struct SSS *);
[Correction]

This restriction has been removed in Ver. 2.41.

No. 58 Restriction on label subtraction in sld or sst instruction displacement
[Description]
When the subtraction of one label from another is specified for the displacement in the sld or sst instruction, and
the expression value varies according to instruction unrolling by the assembler, the instruction might be invalid.
The CA850 does not create the code that causes this bug.



ZBG-CD-10-0030 | Attachment 1 - 27/78

Example:
LAB1:
sld.w LAB2 — LAB1, ri0

mov LAB2 — LAB1, rilil -- The instruction might be unrolled.
LAB2:
[Workaround]
Write the immediate value instead of a subtraction of one label from another.
[Correction]

This restriction has been removed in Ver. 2.41.

No. 59 Restriction on internal ROM checking by ROMization processor

[Description]
When using the ROMization processor (romp850), the following warning message is output when it should not be,
or not output when it should be, depending on whether a . text section exists and its allocated address. Note that
the output object has no problem.
Message:

Warning: rompsec section overflowed highest address of target machine.

[Workaround]
Output the map by using the -m option of the romp850 and confirm that the rompsec section does not exceed the
internal ROM. If does not exceed the ROM, ignore the above warning message.

[Correction]

This restriction has been removed in Ver. 2.70.

No. 60 Restriction on temporary file directory

[Description]
If a relative path is specified for the temporary file directory in the project manager, the command file (pm* .cmd)
for the project manager might remain in the temporary file directory.

[Workaround]
Delete the command file after the project manager is exited.
Do not specify a relative path for the temporary file directory.

[Correction]

This restriction has been removed in Ver. 2.50.

No. 61 Restriction on multibyte characters in a command file
[Description]
When a multibyte character is used in the command files for the following commands, the CA850 fails to identify

delimiters in character strings, causing an erro:

(1) as850 (Corrected in Ver. 2.60.)
(2) ar850 (Corrected in Ver. 2.50.)
(3) dis850 (Corrected in Ver. 2.70.)
(4) dump850 (Corrected in Ver. 2.70.)
(5) hx850 (Corrected in Ver. 2.50.)

(6) romp850 (Corrected in Ver. 2.60.)
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[Workaround]
Do not use multibyte characters in a command file.
When using the project manager, do not use multibyte characters for options, because they are specified by a
command file.

[Correction]

This restriction has been removed in Ver. 2.70.

No. 62 Restriction on structure pointer for structure packing
[Description]
Invalid code might be output when structure packing (-Xpack) is used, and
e a structure pointer to be packed is declared as register
or
¢ the optimization option -Os or -0t is specified and the structure pointer to be packed is assigned to the register.
Example:
struct test {
struct test *next ;

struct test list[20];
struct test *Head = &list[0] ;

funcQ {
int i;

struct test *pp ;

pp = Head ;
for (1 =0 ; pp =0 ; i++ ) {
pp = pp->nhext ;/* The code on this line is invalid */

}
[Workaround]
Delete the register declaration for the structure pointer and do not specify the optimization option.
[Correction]

This restriction has been removed in Ver. 2.41.

No. 63 Restriction on assignment to and reference of a structure
[Description]
When the V850E is specified as the target device and the optimization options -Os and -0l are specified,
optimization in which an unsigned short structure member is assigned a value or referenced might be executed
incorrectly. As a result, the code might be illegally deleted.
Example 1:
unsigned int Testflg = 0;

struct test {
unsigned char bl1:3;
unsigned short s1:2;
unsigned short s2:2;
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unsigned charb2:2;
unsigned longl:2;

void func( struct test argl )
{

struct test ausrtl = argl ;

ausrtl.bl
ausrtl.sl
ausrtl._b2
ausrtl.s2

; /* The code on this line is illegally deleted */

1]
N N N NN

ausrti.l

if (ausrtl.b2 1= 2) {
Testflg++ ;

main() {

struct test arg;
func(arg);

The following assembler code will be output to the relevant section.

# - ausrtl.b2 = 2;

st.brl0, -3+.A4[sp] .. (1) * Memory overview

# - ausrtl.s2 = 2; —-4+AA[sp] -3+A4[spl

Id.hu -4+ _Ad[sp], ril5 .. (2 N d

mov 0x40, rilé6

and OXFFFFFFOf, ri5

or ri6, ri5 «——— st.b -3+_A4[spl
st.h rl5, -4+_A4[sp] ... (3) Id.hu 4+_A4[sp]

When there is an st instruction that writes data to memory (1), if the Id instruction that reads data in memory
(2) and a code that reads a part of the memory in (1) are successively executed, the memory usage for (2) is

illegally checked. As a result, the code in (1) is illegally deleted.

Example 2:
union test {
char c[4];
unsigned short us;
unsigned int ui;

¥

void func(Q) {
union test test;
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test.c[1] = test.c[0] = 2;/* The code on this line is illegally deleted */
test.ui = ((unsigned)test.us & (unsigned)Oxffffe7ff) | 0x1000;
func3(test);

The code in (1) will be illegally deleted in the same manner as in Example 1.

# : test.c[1l] = test.c[2] = 2;
mov 2, ri10
st.b rl0, -6+.A4[sp]
st.b rl0, -7+.A4[sp] .. (1)
# : test.ui = ((unsigned)test.us & (unsigned)OxfFffe7ff) | 0x10000;
Id.hu -8+.A4[sp], rl4
and OxFfffe7ff, ri4
or 0x10000, ri14
st.w ri4, -8+.A4[sp]
[Workaround]

Specify -Wi,+stld_trans_opt=0FF to suppress the optimization that causes this bug, or remove the
optimization option -O1.
[Correction]

This restriction has been removed in Ver. 2.41.

No. 64 Restriction on optimization for two functions
[Description]

When the optimization option -Os or -0t is specified, if the conditions below are satisfied, optimization for two

functions might be executed incorrectly. As a result, the code might be illegally deleted.

(1) Inthe function called first (F3), a parameter of the called function (F2) is an address (pointer).

(2) In the function called first (£3), the value of the variable that assigns an address to the pointer is assigned
before calling the function (f2).

(3) In the function called next (£2), a parameter of the called function (f1) is a value.

(4) In the function called next (¥2), a line or part of a line of the code is moved immediately before the called
function due to optimization (such as global optimization or loop optimization).

(5) In the function 2, the parameter of the function 1 is not referenced after the function ¥1 is called.

Example:
int F1(int 1){
i++;
return ij;
}

void f2¢int* p, int i){

int j = 0; .. (4
if@i == 0){
volatile int vi = F1(*p); .. (3)

for(; j < 255; j++)
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void f3(void){

int i = 1; /* The code on this line is illegally deleted */
int* p = &i; .. (2
f2(p, 0); - (1)

(A) (1) to (3) correspond to the bug conditions (1) to (3).
(B) Because the code in (4) is moved to the address immediately before (3) by the global optimization, this
applies to condition (4).
Because the code in (4) is only used in the 1T statement block, this code is moved to the address
immediately before (3) in the 1T statement by optimization.
(C) Because there is no function reference in addresses after (3), this applies to condition (5).
[Workaround]
Specify -Wp,-Ff- -Wo,-Ni to suppress the optimization that causes this bug, or do not specify the optimization
option.
[Correction]

This restriction has been removed in Ver. 2.41.

No. 65 Restriction on allocating unsigned char variable to tidata_word section
[Description]
When the V850E is specified as the target device and an unsigned char variable is allocated to the
tidata_word section, invalid code might be output, causing a linker error.
Example:
#pragma section tidata_word begin
char dummy[128];
struct test {
unsigned char a;
unsigned short b;
unsigned int C;
} test_u;
#pragma section tidata_word end

unsigned char ua;

void func() {
ua = test_u.a * ua; /* The code on this line is invalid */

}
[Workaround]
Allocate the relevant unsigned char variable to the tidata_byte section.
[Correction]

This restriction has been removed in Ver. 2.41.

No. 66 Restriction on constant expression in preprocessor directive
[Description]
Processing becomes invalid if a constant expression that includes multiplication is specified for an #if

preprocessor directive.
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Example:
#define A 1
#define B 2

void main(){
#if (A *B) == 2
funcl(Q);
#else
func2(); /* Condition judgment is illegally performed and invalid code
will be output */
#endif
}
[Workaround]
There is no workaround.
[Correction]

This restriction has been removed in Ver. 2.41.

No. 67 Restriction whereby code is moved due to assembler optimization
[Description]
When the conditions below are satisfied, the code for rewriting the stack pointer will be moved due to optimization
by the assembler, and a malfunction might occur depending on the timing at which interrupt servicing occurs.
Conditions:
(1) The V850E is specified as the target device.
This condition applies to all devices including the V850E if the VB50E common object file creation option -cn
is specified.
(2) The optimization option -Os or -0t is specified or the optimization option -0 is specified as an assembler
option.
(3) When the debugging information output option -g is not specified.

(4) The CPU bug prevention option (the compiler option -Xv850patch or the assembler option -p) is not specified.

Example:

e Assembler code

addi 4, sp, rl5

Id.w 0x4[rl15], ril6

st.w ri6, OxO[r14]

Id.w 0x8[ri15], ri7

add 8, sp - - Stack pointer rewriting code
dmp [1p]

¢ Assembler code after assembler optimization

addi 4, sp, rl5

Id.w Ox4[r15], ril1é6

add 8, sp - - Code moves to this location ... 1
st.w rl6, 0x0[ri4] --

Id.w 0x8[ri5], ri7 --

dmp [1pr]

If interrupt servicing occurs between 1 and 2 or 2 and 3, the subsequent operation will be invalid.
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[Workaround]
Specify +Oa- as a compiler option or +0 as an assembler option.
[Correction]

This restriction has been removed in Ver. 2.41.

No. 68 Restriction whereby the compiler stops during optimization
[Description]
When the optimization option -Os or -0t is specified, the compiler abnormally stops during optimization for a
source file that includes a function that satisfies the following conditions:
(1) Only directly accesses to an address
(2) There is no parameter other than a structure.
(3) There is no return value.
Example:
#define ADDRESS ((unsigned char*)0x100000)
void func(void)

{
*ADDRESS = ((*ADDRESS >> 4) & 0xOf) | ((*ADDRESS << 4) & Oxf0);
3
[Workaround]
Specify -Wo, -Nj to suppress the optimization that causes this bug, or do not specify the optimization option.
[Correction]

This restriction has been removed in Ver. 2.41.

No. 69 Restriction on project manager during building
[Description]
The project manager freezes during building and commands will no longer be accepted.
[Workaround]
There is no workaround.
In such a case, shut down and restart the project manager.
[Correction]

This restriction has been removed in Ver. 2.41.

No. 70 Restriction on static function written in #pragma section
[Description]
When a prototype of a static function is declared and defined in a #pragma section, the following error
message will be output:
Message:
E2211: redeclaration of function name
Example:
#pragma section ... begin
static void func(Q);

static void func({ /* Overloading error */

}

#pragma section ... end
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[Workaround]
Declare the prototype and define a static function outside the #pragma section.
[Correction]

This restriction has been removed in Ver. 2.41.

No. 71 Restriction on pointer constant when accessing address with offset
[Description]
During expression transformation through the compiler’s basic optimization, if the value of the pointer constant
exceeds 24 bits when indirectly accessing an address with an offset, invalid code will be output.

Example:
void func(int adr)

{
*((volatile unsigned char *)0x4002000 + adr) = Oxff;

Expression transformation:

(1) When accessing an address with an offset, the address will be calculated using “address (0x4002000) +
offset (adr)”

(2) This expression is transformed to the access expression address[offset] through the basic
optimization.

(3) The address (0x4002000) stored in an area is moved to another area so that the value will be used in

calculation in (1) when the expression is transformed in (2).

During the processing in (3), the address is stored in an area smaller than the original area. As a result, the

overflowed data is lost.

Output code example:
mov 255, rl2
st.b ri12, 8192[ril]
This value is invalid.
[Workaround]
Calculate the address in advance and modify the source code before assigning the value so that the address does
not have an offset.
Example of preventive code:
void func(int adr)
*((volatile unsigned char *)(0x4002000 + adr)) = Oxff;
}
[Correction]
This restriction has been removed in Ver. 2.50.
Note, however, that if the conditions under which this restriction applies occur in Ver. 2.41, the following error
message will be output and compilation will stop.
Message:

E2179: compiler restriction: offset out of range [24bit]
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No. 72 Restriction on optimization for if statement
[Description]
When optional optimization (-Ol) or the powerful optimization option -Wi,-04 is specified and, if a bit field is
related to the conditional expression in an i f statement and the branch condition in the conditional expression can
be determined during compilation, invalid code might be output.
Example:
void func(Q
{
struct st {
int x:30;
} st;

= (st.x == 50); if (k I=0) f(1);
= (st.x 1= 50); if (k 1= 1) f(2);
(st.x 1= 70); if (k '= 1) F(3); /* A code to call f(3) is output */
(st.x 1I=70); if (k == 0) f(4);

x X X X

In the above example, none of the conditions in the if statement are satisfied and therefore all the code to call
T(x) can be removed by optimization. However, due to invalid optimization, the code to call £(3) is output.
[Workaround]
Specify -Wi ,+data_flow_opt=0 to suppress the optimization that causes this bug, or do not specify -0l or -
Wi, -04.
[Correction]

This restriction has been removed in Ver. 2.41.

No. 73 Restriction on optimization for switch statement
[Description]
If the following conditions are satisfied, a variable to which a register should not be assigned by optimization is
assigned a register. As a result, invalid code might be output.
(1) The optimization option -Os or -0t is specified.
(2) The switch statement outputs a table branch code.
Table branch code will be output in either the following cases:
e —-Xcase=table is specified.
e —-Xcase=iTelse or -Xcase=binary is not specified, and the following conditions are satisfied:
¢ The number of case labels is 4 or more
¢ The difference between the maximum and minimum values of the label is up to three times the
number of case labels
(3) The switch statement satisfies one of the following conditions:
¢ The values of the case labels are not consecutive. The order of the case labels does not matter.
¢ Multiple case labels branch to the same address.

e The case label processing continues without inserting a break statement.
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Example:
When the optimization option -0t is specified and compilation is executed ... Condition (1)
void g(void);
int i;
void f(void){
i=0;
do {
switch(i){
case 0: <« The number of case labels is 4 and the difference between the max.
i++; and min. value of the case label is 3. Therefore, table branch code
break; is output. ... Condition (2)
case 1:
90:
i++; <« Case label processing continues without inserting break
case 2: ... Condition (3)
i++;
case 3:
90;
i++;
break;
default:
90:;

break;

}
} while(i < 4);

[Workaround]
Do one of the following:
(1) Remove the optimization option to reset to the default optimization.
(2) Specify -Xcase=ifelse (in CA850 Ver. 2.40 or later).
(3) Specify -Xcase=binary (in CA850 Ver. 2.40 or later).
[Correction]

This restriction has been removed in Ver. 2.50.

No. 74 Restriction on initialization of bit field
[Description]
Invalid code will be output if 32 is specified as the number of bits in a bit field and that field is then initialized.
When initialization is not executed, the following message will be output instead of invalid code.
W2172: constant out of range
Example:
int func(O{
struct {
unsigned int x:32; /* 32-bit bit field */
} s1 = {0x12345678%};/* Initialization */
}
[Workaround]
Specify a 32-bit data type instead of 32 bits.
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Example:
int funcQ{
struct {
unsigned iInt Xx;
} s1 = {0x12345678};
}
[Correction]

This restriction has been removed in Ver. 2.50.

No. 75 Restriction on initialization of automatic array
[Description]
If the following conditions are satisfied, invalid code will be output for initialization of an automatic array:
(1) The optimization option -Os or -0t is specified.
(2) An automatic array is initialized.
(3) 32 or more initial values for the automatic array in (2) are omitted.
Example:
int a[37] = {1, 2, 3, 4, 5}; /* The 6th and subsequent values (32 values) are
omitted */
[Workaround]
Do one of the following:
(1) Remove the optimization option to reset to the default optimization.
(2) Specify 0 for omitted initializers to make the number of omitted values 31 or less.
Example:
int a[37] = {1, 2, 3, 4, 5, 0 }; /* The 7th and subsequent values (31 values) are
omitted */
[Correction]

This restriction has been removed in Ver. 2.50.

No. 76 Restriction on ov flag in machine-dependent optimization module
[Description]
If the following conditions are satisfied, invalid code will be output in the machine-dependent optimization module:
(1) The optimization option -Ol or powerful optimization -Wi , -04 is specified.
(2) During data flow optimization, the following operation (add, addi, sub, subr, or cmp) exists in the
machine-dependent optimization module.
o Addition of NaNs results in an underflow and the result is a negative value.
Example: OX7FFFFFFF + Ox1 = 0x80000000
o Addition of negative values results in an underflow and the result is a NaN.
Example: 0x80000000 + 0x80000000 = 0xO
¢ A negative value is subtracted from a non-negative value and the result is a negative value (same as
comparison)
Example: OX7FFFFFFF — 0x80000000 = OXFFFFFFfT
(3) A conditional branch or conditional assignment (<, <=, >, >=) references the ov flag in (2).
(4) The conditions in (2) and (3) are not detected in the global optimization module.
[Workaround]
Do one of the following:

(1) Specify -Wi ,+data_flow_opt=0 to suppress data flow optimization that causes this bug.
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(2) Remove -0l or -Wi ,-04.
[Correction]

This restriction has been removed in Ver. 2.50.

No. 77 Restriction on shift in machine-dependent optimization module
[Description]

If the following conditions are satisfied, the equal sign comparison between the values shifted to the right

arithmetically might be converted to a logical right shift.
(1) The optimization option -0s or -0t is specified.
(2) Two values are shifted to the right arithmetically.
(3) The number of bits by which each value is shifted differs.
(4) After being shifted, the two values are not referenced.
(5) Both values are negative.

Example: When a = -2 and b = —4 (two values are negative).
int func(int a, int b) {

a >>= 1; /* Arithmetic right shift */
b >= 2; /* Arithmetic right shift */
if( a==b ) return 1; /* Equal sign comparison */
else return O;

[Workaround]
Do one of the following:
(1) Specify -Wi ,+hole4_opt=0 to suppress the optimization that causes the bug.
This is an option to suppress peephole optimization of 4 instructions.
(2) Remove the optimization option.
[Correction]

This restriction has been removed in Ver. 2.50.

No. 78 Restriction on union containing integer and pointer
[Description]
A compiler error will be output if an integer constant is assigned using a union containing an integer and pointer.
C5102: internal: internal error in "lvarNode::lvarNode()"
This bug occurs when the following conditions are satisfied:
(1) The optimization option -Os or -0t is specified.
(2) There is a union containing an int(long) or unsigned int(long) and a pointer.
(3) Aninteger constant is assigned to the integer in the union in (2).
(4) After assignment, an indirect reference, indirect assignment, or structure assignment is executed using the
pointer in the union in (2).
(5) The integer constant in (3) can be optimized by propagation of copying in the basic block to the pointer
access position in (4).
Example:
struct S {
int a[10];
} s
union {

int i
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int* o
struct S* sps;
T ou;
volatile Int vi;
void f(void){

u.i = 0x100; /* Indirect reference */

u.i = 0x200; /* Indirect assignment */

u.i = 0x300; /* Structure assignment */
S = *u.sp;

¥

[Workaround]
Specify the address instead of the pointer.
Example:

struct S {
int a[10];

} s
union {
int i;
int* p;

struct S* sp;

¥ u;
volatile iInt vi;
void f(void){

u.i = 0x100; /* Indirect reference */
vi = *(int*)0x100;

u.i = 0x200; /* Indirect assignment */
*(Int*)0x200 = vi;

u.i = 0x300; /* Structure assignment */

s = *(struct S*)0x300;

[Correction]

This restriction has been removed in Ver. 2.50.

No. 79 Restriction on compound assignment of values to bit field members when structure packing is specified
[Description]
When structure packing is specified, the result of a compound assignment of values to bit field members will be
invalid if the following conditions are satisfied:
(1) The bit field members to be assigned a variable using compound assignment extend over a 32-bit boundary.
(2) The element of the structure array cannot be resolved.
Example: When compiled with packing value 1 (-Xpack = 1)
struct S{
short s1:7;
short s2:7;
short s3:7;
short s4:7;
short s5:7; /* Extends over a 32-bit boundary */



Caution

[Workaround]

short
}sobj[10];

inti =1;

void f1(){
sobj[i
sobj[i
sobj[i
sobj[i
sobj[i
sobj[i

}

The following

struct S2{
short
short
short
short
short
short

}sobj2[10]

const int

void f2(){
sobj2[
sobj2[
sobj2[

sobj2[
sobj2[
sobj2[

Do one of the following:
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sS6:7;
/* Variable */

]-s1 = 1;
]-s5 = 1;
]-s6 = 1;
]-s1 += 1;
]-s5 += 1; /* Compound assignment */
]-s6 += 1;

case is not affected by this bug because the element is resolved during compilation.

sl:7;
sS2:7;
s3:7;
s4:7;
s5:7;
s6:7;

i =5; /* const: Constant */

i].s1 = 1;
i].s5 = 1;
i].s6 = 1;
i].sl1 += 1;
i].sb += 1;
i].s6 += 1;

(1) Change the compound assignment to a simple assignment.

Example:

sobj[i]-s5 = sobj[i]-s5 + 1;
(2) Specify the bit field members so they do not extend over a 32-bit boundary.

Example:

[Correction]

struct S{
short
short
short
short
short
short
short

¥sobj[10];

sl1:7;

sS2:7;

s3:7;

s4:7;

dummy:4; /* Dummy member */

sb5:7; /* Does not extend over a 32-bit boundary */
S6:7;

This restriction has been removed in Ver. 2.50.
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No. 80 Restriction on optimization for union containing integer and pointer

[Description]

If the conditions below are satisfied, an error occurs in the optimization module and the optimization module stops

without outputting an error message. This issue do not apply if the optimization module ends normally without

causing an error.
(1) Optimization is specified.

-0g, -0, -0s, or -0t (in Ver. 2.50)
-0s or -0t (in Ver. 2.41 or earlier)
)
®3)

in (2).
4)
®)

Example:

A union containing a pointer and 4-byte integer is specified.

Optimization that propagates copying from the integer to the pointer in the basic block occurs for the union

The element propagated as a result of optimization in (3) is not an integer constant.

Indirect access by the pointer of the propagated address occurs or a structure is transferred.

If compilation is performed with optimization option -0s specified ... Condition (1)

typedef union{

unsigned char *p;

4—| Union containing pointer and 4-byte integer ... Condition (2)

unsigned longa;
}TEST;

int e;

char
func(unsigned long data ){

Variable data is copied to variable s.p
... Condition (3)

register TESTSs;

Variable data is not an integer constant
... Condition (4)

Variable s.p is referenced indirectly
... Condition (5)

s.a = data; <

it (*(s.p) > 0x00) { «— |
if ( *(s-p) = OxFF ){

e++;

}

}

return(l);

}
[Workaround]

Do one of the following:
(1) Lower the optimization level to:
-0d or -0b (in Ver. 2.50)

Default optimization level (in Ver. 2.41 or earlier)

(2) Specify the -Wo, —-Nc option to suppress propagation of copying in the basic block.

[Correction]

This restriction has been removed in Ver. 2.60.
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No. 81 Restriction on packed structure parameter
[Description]
An invalid stack frame is generated if the conditions below are satisfied. The parameter register area must be
allocated at the top of the stack, but it is allocated in the middle of the stack.
If a structure is specified as a return value, note that the parameter in the conditions below is expressed in the
format that the return value of the structure is inserted in the 1st parameter, that is, 1st parameter = return value,
2nd parameter = 1st parameter of a function, 3rd parameter = 2nd parameter of a function.
(1) Structure packing is used. (The -Xpack option is used, or #pragma pack is written.)
(2) Multiple packed structures with 5 or more bytes are specified for the parameter of a function.
(3) The function in (2) cannot use a variable number of parameters.
(4) The packed structure specified for the 2nd or subsequent parameter is allocated extending over the 16th

and 17th byte boundary in the parameter area of the stack frame.

Consequently, the structure of condition (4) is allocated at an invalid location and invalid code will be output in
response to the following accesses:
e Access as the structure
e Access of the structure member extending over the 16th and 17th byte boundary in the parameter area of
the stack frame.
Example:
#pragma pack(1) ... Condition (1)
typedef struct {
char c;
int 1i;
} ST;
void f(C int i, ST stl, ST st2 ) { .. Conditions (2) and (3)
g(st2.c, st2.i);
¥

The stack is allocated as shown below.

0xnnnn014 | Parameter st2. 1 (highest byte) <} Set using the called function
Boundary of 16th and 17th byte Register variable register >The called function recognizes
... Condition (4) area st2.1iisin this area

0xnnnn010 1

0xnnnnOOf Parameter st2._ i >Area accessed by st2._ i

(lower 3 bytes)
0xnnnn00d )
0xnnnn00c Parameter st2.c

Alignment hole

0xnnnn009
Set using the called function (f)
Parameter stl.i
0xnnnn005
0xnnnn004 Parameter stl.c

Parameter i

0xnnnn000 <« Stack pointer (sp)
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[Workaround]
Do one of the following:
(1) Do not use packing of the relevant structure.
(2) Use the parameter as a pointer to the structure.
[Correction]
This restriction has been removed in Ver. 2.60.
A tool used to check whether this restriction applies is available.

Contact an NEC Electronics sales representative or distributor for details.

No. 82 Restriction on data swap include function
[Description]
If the following conditions are satisfied, the code generator outputs the error message below and the compiler
stops.
(1) The V850E is specified as the device used.
(2) Any of the include functions __bsh, _ bsw, or __hsw is used.
(An include function that can be used only when the V850E is specified as the device is used.)
(3) A specific register is assigned to the parameter in (2).
(4) The result of (2) is assigned to multiple locations.
(5) One or more assigned locations in (4) are different registers from the one in (3).
(6) The register in (3) is used later.
Message:
C6202:internal: register overflow

Example 1:
int gi;
void funcl() {
int il, i2;
il = 12 = _ bsw(gi);
d_func( 11,12 );
}
Example 2:
int gi;
void func2() {
volatile int i1, i2;
ifC 11 = 12 = __bsw(gi) ){
e_func( i11+i2 );
} else {
e _func( i11-i2 );
}
¥
[Workaround]

Specify volatile for a variable to which the return value of the relevant include function is assigned. At this time,
do not use the relevant include function in the middle of an expression.
Example 1:
int gi;
void funcl() {
volatile int il, i2; /* Specify volatile for the variable of the return

value */
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il = 12 = _ bsw(gi);
d_func( 11,12 );

Example 2:
void func2() {
volatile int i1, i2;
il = 12 = _ bsw(gi); /*Move the include function outside the
expression */
ifC il ){
e_Ffunc( 11+i2 );
} else {
e_func( 11-i2 );

}
The following workarounds may be effective to avoid this bug because the register assignment conditions are
changed:
(1) Change the optimization level
(2) Change the order of the expression and insert a variable.
[Correction]

This restriction has been removed in Ver. 2.50.

No. 83 Restriction on inlining a function with structure as parameter
[Description]
If the following conditions are satisfied, the code corresponding to the parameter is illegally deleted.
(1) The function to be inlined has a structure as a parameter.
(2) A member of the structure used as a parameter in (1) satisfies the following conditions:
<1> The member is an array, structure, or union, and is defined as the second or a later member.
<2> An element of the member in <1> is accessed.
<3> The member does not use the object of the structure in <1> or another member.
If structure packing is specified and the structure used as a parameter is not aligned to 4 bytes, this bug does not
occur even if all these conditions are satisfied.
Example:
struct S{
int dummyl;
int dummy2;

int buf[1]; /* Condition (2)-<1> */
}:
struct S sobj;
int num;
static void sub( struct S sobj ){ /* Condition (1) */

int 1 = 0;

num = sobj.buf[i]; /* Condition (2)-<2> */
} /* Condition (2)-<3> */
funcO{

sub(sobj);
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Compilation result:

_Ffunc:
add -.S5, sp
Id.w -4+ _.A5[sp], rll <« The value is not passed as a parameter.
st.w rll, $ num
# 19: }

movrO, rio0
add .S5, sp --1
Jmp [1p]
[Workaround]
Specify the -Wp, -a- option to suppress deletion of unreferenced parameters in a function to be inlined.
[Correction]
This restriction has been removed in Ver. 2.60.
A tool used to check whether this restriction applies is available.

Contact an NEC Electronics sales representative or distributor for details.

No. 84 Restriction on function pointer
[Description]
If the following conditions are satisfied, an invalid value might be assigned to a function pointer:
(1) A mask register is used. (The —-Xmask_reg option is specified.)
(2) 254 or more variable or function names are included in a single compilation unit (including extern
symbols).
(3) A function pointer is used.

(4) The address of a function is assigned to the function pointer in (3).

Example:
The -Xmask_reg option is specified /* Condition (1) */
(253 functions) /* Condition (2) */
int func254() {return 254;}
int (*funcp)Q; /* Condition (3) */
void main(Q) {
funcp = &func254; /* Condition (4) */
}
[Workaround]

Do one of the following:
(1) Remove the -Xmask_reg option.
(2) Keep the number of variable and function names to within 253 in a single compilation unit.
[Correction]
This restriction has been removed in Ver. 2.60.
A tool used to check whether this restriction applies is available.

Contact an NEC Electronics sales representative or distributor for details.
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No. 85 Restriction on included function __sasf()
[Description]
If the following conditions are satisfied, invalid code is output for __sast().
(1) The V850E is specified as the device.
(2) A mask register is used. (The -Xmask_reg option is specified.)
(3) The function __sasf() is used.
(4) The first parameter of __sasf() is an unsigned short or unsigned char variable allocated to a
tidata or tibss section
(5) The second parameter of __sasf() is a conditional expression.

Example:
The V850E device and the -Xmask_reg option are is specified /* Conditions (1), (2) */
int gj, il;
#pragma section tidata begin
unsigned short tus;
#pragma section tidata end
void func() {
gj = _ sasf( tus, il >0 ); /* Conditions (3), (4), (b) */
¥
Compilation result:
Id.w $ i1, ri3

cmp rO, ril13 <« Flag is set due to sasf
sld.h % _tus, ri4
and r21, ri4 <« Flag is cleared due to sasf

sasf oxf, ri4
st.w rl4, $ gj
[Workaround]
Make sure that the first parameter of __sas¥ is an automatic variable that is volati le and has a basic data type.
Example:
int gj, il;
#pragma section tidata begin
unsigned short tus;
#pragma section tidata end
void func() {
volatile unsigned short a=tus; /* volatile automatic variable that
has a basic data type */
g = _sasf( a, i1 >0);

[Correction]
This restriction has been removed in Ver. 2.60.

No. 86 Restriction on conversion from float to short or unsigned short
[Description]
Invalid code is output if the conditions in (1) or (2) are satisfied.
(1) <1> A floatis converted to a short or unsigned short.
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<2> The value after the type conversion is referenced from multiple locations.
<3> The first reference of <2> is for assignment.

<4> The second or a later reference of <2> is just for assignment to a register.

(2) <1> A floatis converted to a short or unsigned short.
<2> The value after the type conversion is referenced from multiple locations.
<3> The first reference of <2> is for assignment.
<4> The second or a later reference of <2> is as the operand of an expression.
<5> The debugging information output option -g is specified.
Example:
float ¥ = 70000.0;
short s;
short func() {
return s = f; /* Conditions (1)-<1>, (1)-<2>, (1)-<3>, and (1)-<4> */
}
Compilation result:
Id.w $ f, ri1

mov rll, r6
jarl trnc.sw, Ip
mov ré6, rill

st.h rll, $ s
mov ril, rilo <« The return value remains an int.
[Workaround]
Specify the -Wo, -Xer option to suppress continuous use of the same register.
[Correction]
This restriction has been removed in Ver. 2.60.
A tool used to check whether this restriction applies is available.

Contact an NEC Electronics sales representative or distributor for details.

No. 87 Restriction on interrupt function
[Description]
If the following conditions are satisfied, the callt instruction to call run-time execution of a function
prologue/epilogue is illegally output to an interrupt function, and execution cannot be returned by reti:
(1) The V850E is specified as the device used.
(2) One of the following options is specified:
<1> -Xpro_epi_runtime=on
<2> An optimization option is specified.
e -0s (in Ver. 2.41 or earlier)
e An option other than -0t is specified, or optimization is not specified (in Ver. 2.50).
(3) An interrupt function is used
(for which the __interrupt or __multi_interrupt qualifier is specified).
(4) The total size of the parameter area, dynamic variable area, and register area for operation in a stack frame is
smaller than 4 bytes or is 125 bytes or larger.

(The size can be confirmed by checking the value of .R number output at the end of the function in the
assembly list.)
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(5) The compiler uses any of r25 to r29 or Ip (r31) in the function and does not use r20 to r24.

Caution This bug does not occur when -Xpro_epi_runtime=off is specified.

Example:
Checking the total size of the parameter area, automatic variable area, and register area for operation in the
assemble list
The _R symbol is defined after the function.
.set .S20, Oxd4
.set .F20, Oxd4
.set .A20, 0x80
.set .T20, OxO
.set .P20, OxO
.set .R20, 0OxcO < This value
.set .X20, OxcO
[Workaround]
Specify the following option:
-Xpro_epi_runtime=off
[Correction]
This restriction has been removed in Ver. 2.60.
A tool used to check whether this restriction applies is available.

Contact an NEC Electronics sales representative or distributor for details.

No. 88 Restriction on generating code for complex expressions
[Description]
Invalid code might be generated or a compiler error (E3228: illegal operand (must be register))
might be output when executing a complex expression that includes many operations (at least four operators are

