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I16TOF32 Conversion Operation 
 

norm(0x8000) = 0x8000, n = 0

norm(0x7FFF) = 0xFFFE, n = 1

               .....

norm(0x0001) = 0x8000, n = 15

Normalize

Number

&

Adjust

Exponent

015

S

14

S32=0, E32=0, M32=0I16==0? Done.

abs(0x7FFF) = 0x7FFF

              .....

abs(0x0001) = 0x0001

abs(0xFFFF) = 0x0001

              .....

abs(0x8001) = 0x7FFF

abs(0x8000) = 0x8000

Take

ABS

Value

15 0

015

n==0:   E32 = 127 + 15

n==1:   E32 = 127 + 14

 ....

n==15: E32 = 127 + 0

     E32 = 127 + (15 - n)

Extract

Mantissa
M32(22:9)

15

1

14 01

0

Done.

I16 Value

(signed)

S32=S E32

yes

no

F32 M32(22:9)

022233031

0

9 8
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 I32TOF32 Conversion Operation 
 

norm(0x80000000) = 0x80000000, n = 0

norm(0x7FFFFFFF) = 0xFFFFFFFE, n = 1

               .....

norm(0x00000001) = 0x80000000, n = 31

Normalize

Number

&

Adjust

Exponent

031

S

30

S32=0, E32=0, M32=0I32==0? Done.

abs(0x7FFFFFFF) = 0x7FFFFFFF

              .....

abs(0x00000001) = 0x00000001

abs(0xFFFFFFFF) = 0x00000001

              .....

abs(0x80000001) = 0x7FFFFFFF

abs(0x80000000) = 0x80000000

Take

ABS

Value

31 0

031

n==0:   E32 = 127 + 31

n==1:   E32 = 127 + 30

 ....

n==31: E32 = 127 + 0

     E32 = 127 + (31 - n)

Extract

Mantissa
M32(22:0)

31

1

30 78

Done.

I32 Value

(signed)

S32=S E32

yes

no

F32 M32

022233031

0
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F32TOI16 Conversion Operation 
 

M32

n = 127 + 15 - E32

Extract Mantissa

And Add Leading 1

(M = 1.M32)

Extract

De-Normalization

Shift Value

031

S32

23

I16=0x0000E32==0? Done.

M32(22:0)

23

1

22

Done.

F32 Value E32

2230

If Number Too Small,

Clamp Shift Value
n >= 17? n = 17

yes

no

yes

no

If Number Too Big,

Saturate
n <= 0?

no

If Zero Or De-Norm

Value, Return Zero

 M = 1.M32 >> n
De-Normalize Value

(logical shift right)

S32==1? I16 = -I16

15

yes

0

0

78

if(S32==0) {I16=0x7FFF}

if(S32==1) {I16=0x8000}
Done.

yes

Negate Result Based

On Sign Bit

I16(15:0) = M(23:8)



C2000 FPU Conversion Instructions   
   

 Page 4 of 11 
 

 F32TOI16R Conversion Operation 
 

M32

n = 127 + 15 - E32

Extract Mantissa

And Add Leading 1

(M = 1.M32)

Extract

De-Normalization

Shift Value

031

S32

23

I16=0x0000E32==0? Done.

               M32(22:0)

23

1

22

Done.

F32 Value E32

2230

If Number Too Small,

Clamp Shift Value
n >= 17? n = 17

yes

no

yes

no

If Number Too Big,

Saturate
n <= 0?

no

If Zero Or De-Norm

Value, Return Zero

 M = 1.M32 >> n
De-Normalize Value

(logical shift right)

S32==1? I16 = -I16

15

yes

M(8) M(7) M(6:-16) Rounding Operation

  X    1     !=0   I16 = M(23:8) + 1

  1    1     ==0   I16 = M(23:8) + 1

  0    1     ==0   I16 = M(23:8)

  X    0      X    I16 = M(23:8)

078 6

I16(15:0) = M(23:8)

if(S32==0) {I16=0x7FFF}

if(S32==1) {I16=0x8000}
Done.

Round Value

To Nearest Even

yes

S32==0? &

I16==0x8000?

yes
I16=0x7FFF Done.

Check For

Saturation Again

Negate Result Based

On Sign Bit

no

no

0

0

-1 -17

 
 



C2000 FPU Conversion Instructions   
   

 Page 5 of 11 
 

F32TOI32 Conversion Operation 
 

M32

n = 127 + 31 - E32

Extract Mantissa

And Add Leading 1

(M = 1.M32)

Extract

De-Normalization

Shift Value

031

S32

23

I32=0x00000000E32==0? Done.

M32(22:0)

23

1

22

Done.

F32 Value E32

2230

If Number Too Small,

Clamp Shift Value
n >= 32? n = 32

yes

no

yes

no

If Number Too Big,

Saturate
n <= 0?

no

If Zero Or De-Norm

Value, Return Zero

 M = 1.M32 >> n
De-Normalize Value

(logical shift right)

S32==1? I32 = -I32

31
yes

0

if(S32==0) {I32=0x7FFFFFFF}

if(S32==1) {I32=0x80000000}
Done.

yes

Negate Result Based

On Sign Bit

I32(31:0) = M(23:-8)

0

0

-1 -8
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UI16TOF32 Conversion Operation 
 

norm(0xFFFF) = 0xFFFF, n = 0

           .....

norm(0x8000) = 0x8000, n = 0

norm(0x7FFF) = 0xFFFE, n = 1

           .....

norm(0x0001) = 0x8000, n = 15

Normalize

Number

&

Adjust

Exponent

015

S32=0, E32=0, M32=0UI16==0? Done.

015

n==0:    E32 = 127 + 15

n==1:    E32 = 127 + 14

 ....

n==15:  E32 = 127 + 0

     E32 = 127 + (15 - n)

Extract

Mantissa
M32(22:8)

15

1

14 0

Done.

UI16 Value

(unsigned)

S32=0 E32

yes

F32 M32(22:8)

022233031

0

8 7
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 UI32TOF32 Conversion Operation 
 

norm(0xFFFFFFFF) = 0xFFFFFFFF, n = 0

               .....

norm(0x80000000) = 0x80000000, n = 0

norm(0x7FFFFFFF) = 0xFFFFFFFE, n = 1

               .....

norm(0x00000001) = 0x80000000, n = 31

Normalize

Number

&

Adjust

Exponent

031

S32=0, E32=0, M32=0UI32==0? Done.

031

n==0:   E32 = 127 + 31

n==1:   E32 = 127 + 30

 ....

n==31: E32 = 127 + 0

     E32 = 127 + (31 - n)

Extract

Mantissa
M32(22:0)

31

1

30 0

Done.

UI32 Value

(unsigned)

S32=0 E32

yes

no

F32 M32(22:0)

022233031

78
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F32TOUI16 Conversion Operation 
 

M32

n = 127 + 15 - E32

Extract Mantissa

And Add Leading 1

(M = 1.M32)

Extract

De-Normalization

Shift Value

031

S32

23

UI16=0x0000E32==0? Done.

       M32(22:0)

23

1

22

F32 Value E32

2230

If Number Too Small,

Clamp Shift Value

n < 0?

yes

no

yes

no

If Number Too Big,

Return Max +ve Value

n >= 17?
yes

UI16=0xFFFF

no

If Zero Or De-Norm

Value, Return Zero

       M = 1.M32 >> n
De-Normalize Value

(logical shift right)

15

0

Done.

0

78 6

Done.

If Number Is Negative,

Return Zero
S32==1? UI16=0x0000 Done.

yes

n = 17

U16(15:0) = M(23:8)
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 F32TOUI16R Conversion Operation 
 

M32

n = 127 + 15 - E32

Extract Mantissa

And Add Leading 1

(M = 1.M32)

Extract

De-Normalization

Shift Value

031

S32

23

UI16=0x0000E32==0? Done.

       M32(22:0)

23

1

22

F32 Value E32

2230

If Number Too Small,

Clamp Shift Value

n < 0?

yes

no

yes

no

If Number Too Big,

Return Max +ve Value

n >= 17?
yes

UI16=0xFFFF

no

If Zero Or De-Norm

Value, Return Zero

       M = 1.M32 >> n
De-Normalize Value

(logical shift right)

15

0

0

78 6

Done.

If Number Is Negative,

Return Zero
S32==1? UI16=0x0000 Done.

yes

n = 17

Done.

M(8) M(7) M(6:-16) Rounding Operation

  X    1     !=0   UI16 = M(23:8) + 1

  1    1     ==0   UI16 = M(23:8) + 1

  0    1     ==0   UI16 = M(23:8)

  X    0      X    UI16 = M(23:8)

Round Value

To Nearest Even

Rounding

Overflow?

(UI16 > 0xFFFF)

yes
UI16=0xFFFF Done.

Check For

Saturation Again

no

UI16(15:0) = M(23:8)

0

-1 -17
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 F32TOUI32 Conversion Operation 
 

M32

n = 127 + 31 - E32

Extract Mantissa

And Add Leading 1

(M = 1.M32)

Extract

De-Normalization

Shift Value

031

S32

23

UI32=0x00000000E32==0? Done.

       M32(22:0)

23

1

22

F32 Value E32

2230

If Number Too Small,

Clamp Shift Value

n < 0?

yes

no

yes

no

If Number Too Big,

Return Max +ve Value

n >= 32?
yes

UI32=0xFFFFFFFF

no

If Zero Or De-Norm

Value, Return Zero

       M = 1.M32 >> n
De-Normalize Value

(logical shift right)

31

0

Done.

0

-1 -8

Done.

If Number Is Negative,

Return Zero
S32==1? UI32=0x00000000 Done.

yes

n = 32

0

UI32(31:0) = M(23:-8)
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FRACF32 Conversion Operation 
 

M32

n = E32 - 126

Extract Mantissa

And Add Leading 1

(M = 1.M64)

031

S32

23

S32=0, E32=0, M32=0E32==0? Done.

M32(22:0)

23

1

22

F32 Value E32

2230

yes

yes

no

Check If Number Is

Already A Fraction,

Return Number As Is

E32 <= 126

If Zero Or De-Norm

Value, Return Zero

 M = 1.M32 << n

Shift Value To

Remove Integer

(logical shift left)

23

0

022

Done.

If Number Too Big

Or Infinity Or NaN,

Return Zero

M(23:0)==0?
yes

Normalize Mantissa

Value & Adjust

Exponent

(shift until

M(23) == 1)

no

E32 >= 150 Done.
yes

no
Extract Shift Value

To Remove Integer

Portion

Done.
Return Zero If

Mantissa Is Zero

  M(23:0)     Normalized Mantissa      Exponent

----------  -----------------------  ------------

00......01  M(23:0) = M(23:0) << 23  E = 126 - 23

00......1-  M(23:0) = M(23:0) << 22  E = 126 - 22

01......--  M(23:0) = M(23:0) << 1   E = 126 - 1

1-......--  M(23:0) = M(23:0)        E = 126

no

M32 = M

031

S32

23

E32 = E

2230

F32 Result

Done.

S32=0, E32=0, M32=0

S32=0, E32=0, M32=0

 
 
 


