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O amr_ResetEncoder 10 000 0000000000000000000000000O0O0O0000000O0O0O

0 a gooooooooooon
U O U U amr_ResetEncoder
0000 O0OAMROO CODECODOOODDOODOODDOODDODOODOODOOODOODODO

U O U callamr_ResetEncoder
a a aoo

o 0 00 gooo

O 0o o o o

uooududURro, R1, DPO, DP1, DP4, DP5
0000000000 OoOoooO

gboboooooo 3
gbobobooobooobogooo 1
gbooobooboob 320
gboobooobo 1248

ugb OooooboooooooboobobOobOOoooobOoboobobOobOobOobOOobOOo0oboobobOoDo
gooo0o0ooboOoOoboo2.3000o0000oooOooooooo
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2.2.3 amr_EncodeFrame 0 [J
0 amr_EncodeFrame 000016 000x 160 000 00000000000000000000000000
0000000000000 00 ONDOOOOOOD0D0000000000000000000000000
oooo

g g g gooooooood
U 0 0O 0O Uamr_EncodeFrame
00000 O10000016000000000000O000DO0DOODODOODOOOODOO
U 0O O Ocallamr_EncodeFrame
o o o O O ooo oooo
Register ROL 00pDo0oooooonD 22000MRDTXDO O OO
Register DP4 gooodooboooooooono
Register DPO gooobboooobouoooboboooooo
O o0 o000 O ooo oooo
Register ROL dooooooobooooooooog 22000

uooooudURo, R1, R2, R3, R4, R5, R6, R7, DPO, DP1, DP2, DP3, DP4, DP5, DP6, DP7,

DNO, DN1, DN2, DN3, DN4, DN5, DN6, DN7, DMX, DMY
ogoooooooooooobooo

gbobooogooo 5
gbobobooobooobogooo 3
gboboboob 239
OO0 MIPSO 21.7

ub bOoobooboooboooooboobobooboooobooboOobOobOobOobOobOoboboboobobOoDbo
goooo0ooO0ooOooOoo2.30goooooooooooobooo

0 2200000000000000000

obooooooo g gooo

MR475 0 475kbps 0000000000

MR515 1 515kbps 00 0OOODOODODOO

MR59 2 590kbps 00 DOOODOOODOO

MR67 3 6.70kbps 0O OOO0ODOOODO

MR74 4 740kbps 0O DOOODOODODOO

MR795 5 795kbps 0O OOO0ODOOODO

MR102 6 10.20kbps 0O OO OOOODOO

MR122 7 1220kbps OO OOOODOOODO

MRDTX 8 00o0o0oo0ooooooooooooooooo0o
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2

0o O

O
O
O
O
O

.2.4 amr_lInitDecoder [ [J

Oamr_InitDecoder D0 D000 0OO0O0O0OO0OO0OO0OOOOOOOOOOOOOO0OODOOOOODOOOODOOD

goooopooo1ooooooooooooO

g 0 0Oo0o0obobdobd

0 0O O U amr_lnitDecoder

0O000OAVMROO CODECOOOIDDOOODOOOO RAMOODODOODOOOOO amr_ResetDecoder O

gbobobooboobooobooooboobobo

U O U call amr_InitDecoder
g g gog

g o0 o ooo

uooudidRo,R1, R2, DPO, DP1, DP2, DP4, DP5, DP6, DN5

gbobobobooooooon
gbobooogooo 3
gbobobooobooobogooo 1
gboboboob 154
gbobobdo 2545

ub bOoobooboooboooooboobobooboooobooboOobOobOobOobOobOoboboboobobOoDbo

goooo0oOoO0ooOooOoo2.30goooooooooooobooo
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24

2

O 0o o o o

O
O
O

.2.5 amr_ResetDecoder [ []

Oamr_ResetDecoder 0 00000000 DOO0O00OOO0OO0OOOOODOOODOOOOODODOODOOOOOO

g g gooooooooood
U 0O 0O U amr_ResetDecoder
0000 O0OAMROO CODECOODODODUODODODODOOUOOODODODODODOOOOO
0 O U callamr_ResetDecoder
a a aoo
O 0O o ogod
uodobiURro, R1, R2, DPO, DP1, DP2, DP4, DP5, DP6, DN5
gooddddoooooooooo
goodoooogo 2
goodooddooooooooa 1
oooooooo 154
goooooa 1009

ugb OooooboooooooboobobOobOOoooobOoboobobOobOobOobOOobOOo0oboobobOoDo
gooo0o0ooboOoOoboo2.3000o0000oooOooooooo
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2.2.6 amr_DecodeFrame [ [J
0 amr_DecodeFrame 000 000000000000 00000000 16000x1600000000000

goooood
g g g gooooooog
U 0 0O 0O Uamr_DecodeFrame
00000 O0bO00D0bOo0oboodoo100D0oOO01e0000D00O0DO0ODOOODOO
O 0 O Ocallamr_DecodeFrame
o o o O O ooo oooo
Register ROL 0000000000 2200000000000000000000
MRDTXOODOO
Register R1L joooooooDooog 23000
Register DP4 gooodooboooooooono
Register DPO doddooooooooooooooooooo

0000000000000 RXNODATAOOOOOOOOODOOOOOODDODOOOODODOODOOOO
ooogd

g o0 o b oobog

0oodobidRo,R1, R2, R3, R4, R5, R6, R7, DP0, DP1, DP2, DP3, DP4, DP5, DP6, DP7,

DNO, DN1, DN2, DN3, DN4, DN5, DN6, DN7

gbooboooooooboobono

gbobooogooo 5
gbobobooobooobogooo 2
gboboboob 170
OO0 MIPSO 29

00 000000000000 00000000000000000000000000000000000

00000000000002.30000000000000000

0 2300000000000
RX_TYPE O oooo

RX_SPEECH_GOOD 0 |0DO00O0O0O0O0000O0
RX_SPEECH_DEGRADED 1 |00000O0O0O00O0001000000000000000
RX_ONSET 2 |ONSETOOOO
RX_SPEECH_BAD 3 |000000000000000000
RX_SID_FIRST 4 |sDOOOOOOO
RX_SID_UPDATE 5 |sSDO0O000O00000000000000
RX_SID_BAD 6 |SDODOODOODOOOOOOOOOOOOOOO
RX_NO_DATA 7 |ooooooooo
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2.2.7 amr_sid_sync_init ] [
O amr_sid_sync_init 0 0 0 O SIDO Silence Descriptor0 0 0 0000000000 ODOODOODOOOOOOOO
goo0oo0oooooooooooooooo1oo000oooooooooo

O 0O Ospbooooooo

O

U O O Uamr_sid_sync_init
O00O0OO0OSDOODODO0O0O0OO0 RAMODODOOODOODOOamr_sid sync reset0 0000000000
goodooooooooao

O

U 0 O Ocallamr_sid_sync_init
g g g gog

g b0 o b ooo
00000000 Rg
doddddooooooooooo

gbobooogooo 1
gbobobooobooobogooo 0
gboboboob 0
gbobobdo 15

ub bOoobooboooboooooboobobooboooobooboOobOobOobOobOobOoboboboobobOoDbo
goooo0oOoO0ooOooOoo2.30goooooooooooobooo

2.2.8 amr_sid_sync_reset [ []
O amr_sid_sync_reset 0 0O O O SIDO Silence Descriptor0 OO0 0000000000 OOOOOOOOOOO
ooooooopoooooo

a a gsiboodoood
U 0O 0O OUamr_sid sync_reset
O00O0O0oSbObOO0oOoO0ooOooooooooOooDOoDOooooooog

U O Ucallamr_sid_sync_reset
0 a oo

o 0 00 gooo

O o o o o

obo0b0000ORo

gbooboooooooboobono
gboboooooo
gboboboooooboooo
gbobobob
gboboobo

o O O o

ugb bOooboooboooboboooobobobooboooobOoobOOobOobOobOobOobOOoboboboobobOoDo
gooo0o0ooboOoOoboo2.3000o000oooOooooooon
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2.2.9 amr_sid_sync 10

Oamr_sid sync0 00 0000000000000 0O0O0O0O0O0O0O0O0O0OO0OO0OOOOOOOOOOOO10O
gboboboooooboobooooboobobobo

g g g gsSiboood
0o o o O Uamr_sid sync
00000 0ddddddoddoooooooooooooooooooO
0o 0 0O DOecallamr_sid_sync
o o o O O ooo oooo
Register ROL 0000000 00o0oDDO000D000 22000000000000
gooooooo
0o o0 000 0 oog ooog
Register ROL joooooooDooog 24000

00000000 R, R1
oO00oooOooooooooooon

gboboooooo 0
gboboboooboooboooo 0

gboboboob
gboobooobo

30

ub bOoobooboooboooooboobobooboooobooboOobOobOobOobOobOoboboboobobOoDbo
gooo0o0oobboOoOoboo2.3000o0000oooOooooooo

0 2400000000000

TX_TYPE 0 0ooo
TX_SPEECH_GOOD 0 |oooooo
TX_SID_FIRST 1 |sbooooooo
TX_SID_UPDATE 2 |spbooooooooooO
TX_NO_DATA 3 |ooooooooo
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2.2.10 amr_TX_to_RX [0
Damr_TX to RX 00 0000000000000 TX_TYPEDOOOODODOOOOOOORX_TYPEOOOOD
ooo

g g g Jdoddddooooooo

U o o o0 Oamr TX to RX

0000000000 oooooooooooooooon

O 0 0O DOecallamr_TX to_RX

o O O O O ooo oooo
Register R1L 00oooooooooTX_TYPEO

O 0 0O oo O ooo oooo
Register R1L 00000000 000RX_TYPEO

ooooiouudRr1, R2R3
oooooooooooooooon

gboboooooo 0
gboboboooboooboooo 0
gbooobooboob 0
gboobooobo 30

00 O0oO0OO0oOO0oobDOoooOOoOobDObObO0OO0O0OO0DO0OO0ODObDbD 200000 OobOboOoboOooDO
goooO0o00DOOo00bOO00DOOo0o00oDOoO00DO0O0OODODOO0OOXFFFFOOODOOO

0 255000000000000

00o0o00oo00oo 0000000000
TX_SPEEC_GOODU = 00 RX_SPEECH_GOODU = 00
TX_SID_FIRSTO = 10 RX_SID_FIRSTO = 40
TX_SID_UPDATED = 20 RX_SID_UPDATEL = 50
TX_NO_DATAD = 30 RX_SID_NO_DATAO = 70
TX_SPEECH_DEGRADE[ = 40 RX_SPEECH_DEGRADED = 10J
TX_SPEECH_BADO = 50 RX_SPEECH_BADU = 30
TX_SID_BADL = 60J RX_SID_BAD( = 6[]
TX_ONSETO = 70 RX_ONSETO = 20
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2.2. 11 amr_ehf_test 1 [J
Damr_ehf test 00000000000 000000000000O0OOOOOOOOOO0O00000

a 0 a godooooooooooooobooooooa
U 0O 0O 0O Uamr_ehf test
00000 0ooooooooboooooooooooooooooooo
O 0O O Ocallamr_ehf_test
o O O O | ooo oooo
Register DP4 goooooooooooa
O 0 o0oao | ooo oooo
Register ROL oooog
gooopoooopooooooo
0100000000000 00

UouoouodRo, R1, DP4
oooooooooooooooon

gbobooogooo 0
gbobobooobooobogooo 1
gbooobooboob 0
gbobobdo 967

2.2.12 amr_dhf _test [ [J
Oamr_dhf test 0000000000000 00000O0OOOOOOOOOOOOODOO00000000000

0 O 0 go0doodooooooobooooooooooa
U 0 0O 0O Uamr_dhf test
0000000000000 0oo0o0oooboooo0oo0oooooboobooooooooooo
O 0 O Ocallamr_dhf_test
o O O d 0 ooo 0oooo
Register DPO go0o0oo0oooOooooooooooooo
Register R6L 0000000000 2200000000000000000000
MRDTX O OOO
O 0o oo d 0 ooao oooo
Register ROL gooo
gooOoOoOoOoooononoOooa
O100o0o0o0oooooooog

00000000 Ro, R1, R2, R3, R4, R5, R6, R7, DP0O, DP1, DP2, DP4, DP5, DP6, DP7
0000000000000 oooO

gbobooogooo 2
gbobobooobooobogooo 1
gboboboob 0
gbobobdo 1858
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2. 2. 13 amr_GetVersion [] [J
0 amr_GetVersion 0 0 0 OJAMR OO0 CODECOOO00D00DONO0ONONONONONODONO

O 0o o o o

o o0 o0 o

U O O U amr_GetVersion
O0000o0oboboooooooooooo

U call amr_GetVersion
a aoo

g 0 0O0o0obooboobobo

| ooo gooo
Register ROH go0o0o0o0obo0obOoboobooooog
Register ROL goo0000oO0obOobDOoboOoDboD
Register R1H AMROO CODECOUODOOODOOOOOO
Register R1L AMRO[O CODECOOOOOOODOODOOO

0O 0 0O O0OO0OOoOoOoOoOoOoOoOoOO0O0AMROOCODECOOOOOOOOOOOO
0O O O R0=0x00'0x0002'0x0000 -~ O0O0OO0O0O0O0O0OOO Ver2.00.00

oboooobo

O 0 O R1=0x00'0x0007'0x0600 -~ AMRO O CODECOOO0OOO Ver7.6.0

RO, R1

gbooboooooooboobono
gboboooooo 0

30

gboboboooboooboooo

gboboboob
gboobooobo

o
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2.3 00000

OuSAP77016-BOG OO 00O 0O0O0O0O0O0O0O0O0OOOOOOOOODOODOODOOO

OuSAP77016-BOG O 0000000 DOOOODODOOOOOOOODOOOODOOODOOOOODDOOODOOOOO
g0o0o00ooOobOOoO0DbOOoDbD PUBLICOOOODOOOODOOOOOOODOOODODOOODOODOOOO
260000000000

010 00000000000
goooooooooo0oOo10oO0oooO0o0oOoOooooooooOoO0ooooooOoooooooooo

obooooon

oo public  1lib_Scratch x
public lib_Scratch_ y

SCRATCH X XRAMSEG
1ib Scratch x: DS AMR MAX SCRATCH X SIZE
SCRATCH_ Y YRAMSEG

1ib Scratch y: DS AMR MAX SCRATCH Y SIZE

o20000bobooognog
Oo0o0oooO0U0oOoo0O0ooooO0Ooooo0UoDoOooO0oooooOUooOoO0nOuSAPTT016-

Boe O OOOOOOOOOOOOOOOOOOOO

oo public amr_Static_enc_x
public amr_Static_enc_y
public amr_Static_dec_x
public amr_Static_dec_y
AMR STATIC_ X XRAMSEG
amr_Static_enc x: DS AMR_MAX STATIC ENC X SIZE
amr_Static_dec_ x: DS AMR_MAX STATIC DEC X SIZE
AMR STATIC_Y YRAMSEG
amr_Static_enc_y: DS AMR_MAX STATIC ENC Y SIZE
amr_Static_dec_y: DS AMR_MAX STATIC DEC Y SIZE

0 2600000000000000O00DODOO

gpoooo OooooooDbo XY O oooo
lib_Scratch_x 2025 X gobobobooboobobooooooo
lib_Scratch_y 909 Y gobobobooboobobooooooo
amr_Static_enc_x 509 X Jooooooooooooo
amr_Static_enc_y 955 Y goooooogoooogoo
amr_Static_dec_x 402 X goooooooooooo
amr_Static_dec_y 525 Y goooooooooooo

gooOoOoOoOoOoOCamrlibhO0ODOODOODOODOODOODOOOOOOO2.40000000
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030o0oooooon
gbooodbooboboobooboooboobobooobobobobooboboboobobboobOooboobo
oooooooobO1O0O00OO0ODOOO0ODOOOOOOOOOOO0OOOOOODOODOOOOODODO
gboboooooobooboboboboobooooobooobooboobooobooboDbo

gboboboboooboooooon

gboboboooooboobooboobobo Xgoooooo11eOoOoO

gboboooooonog Yyoooooo1eoOoOoO
oo I_O BUFFER X XRAMSEG
bitstream out: DS 16
I_O BUFFER Y YRAMSEG
speech in: DS 160

gboboboboooboooooo

gboboboooobooboobooboobobo Xgoooooo11eOoOoO

ggboogoboobooo yoooooo1eooOoO
oo I_0O BUFFER_X XRAMSEG
bitstream_in: DS 16
I O BUFFER Y YRAMSEG
speech_out: DS 160

o0 OoobooobooboooooobobobOoOobO0oOobOoOobOobObOOobOOoOobDOobObOo0obOoobonn
goooooooboooboooboooooboooboOoooobooobooobbobooD YyDbooo
OO0 3200000000000000000000000000000 XOO0OO YOOoooo
2000000000000000000000

gbobobobooooboooboon

OuSAP77016-B06 OO0 ODODOOOCOODDOOODOODOOOOODOODOOODODODODODODOObOO
gboboooboobooooooobobobooboooobooboobobobobobooboboboobobOoDbo
gboboboob

0 270000000000D00O

gogd gooo
amr_Static_enc_x Jooooooooooooooooooooon
amr_Static_enc_y 0000000000000000000000
amr_Static_dec_x gobobobooboooooooboboboo
amr_Static_dec_y goo0ob0obO0obDOooOOoO0OoobooOooboo
lib_Scratch_x goo00ooo0oOoos00ooOoooOoOoUobooOooooouoooOooDo
lib_Scratch_y jooooooooo1000000o000oooooDooooDoDOoooDoO
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2.4 000

2.4.1 AMR_AllocateScratchMemory U [ [J
0 0O 0O 000000000000
O
O

U 0 0 0O UAMR_AllocateScratchMemory
0000OAMRODO CODEC 0000 O0OO0OO0ODODDODODODOOOO0OO0O0OOOOOODDODODODOOOOO0
oo

0o 0 0O U%AMR_AllocateScratchMemory
a a a aoo

O 0o o o obod
0o00ubUU lib_Scratch_x, lib_Scratch_y

2.4.2 AMR_AllocateStaticMemoryForEncoder [ [J [
0 0O 0O 0000000000000000000
O
O

0 0O 0 0O 0OAMR_AllocateStaticMemoryForEncoder
O000O0O0OAMRDOO CODECOUOODODOOODODODODODOODOODODODODODOOOOO

gbobobdo

0o o 0O 0% AMR_AllocateStaticMemoryForEncoder
O 0 O oo

o 0 00 gooo

00000000 amr_Static_enc_x, amr_Static_enc_y

2.4.3 AMR_AllocateStaticMemoryForDecoder [ [ [
0 0O 0O 000000000000000000
O
O

0 0O 0 0O 0OAMR_AllocateStaticMemoryForDecoder
0000OOAMRODO CODECOOO0OO0ODDOODDODOODOODDOODOODDODOODOOODDOODO

gooooob

0o o O 0% AMR_AllocateStaticMemoryForDecoder
a 0 a oo

g o0 o b oobog

00000000 amr_Static_dec_x, amr_Static_dec_y

OO0 wuSAP77016-BO6O0O00O0OCCOCOOCOCOOCOCO amr_libh0000000000O0O0O0OOOOOO
amr_libhOODOOODOOOODOOOO
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030 oo oooooognd

OuSAP77016-B06 OO0 DOOODOOOO0OOOODOOOOOOODOOOOOODDOOODDO 31000 390000
oo

0 31O0MR1220000000000000C0O0O

ooogoo gooo
b1-b7 index of 1st LSF submatrix
b8 - b15 index of 2nd LSF submatrix
b16 - b23 index of 3rd LSF submatrix
b24 sign of 3rd LSF submatrix
b25 - b32 index of 4th LSF submatrix
b33 - b38 index of 5th LSF submatrix

o1000000

b39 - b47 adaptive codebook index

b48 - b51 adaptive codebook gain

b52 sign information for 1st and 6th pulses
b53 - b55 position of 1st pulse

b56 sign information for 2nd and 7th pulses
b57 - b59 position of 2nd pulse

b60 sign information for 3rd and 8th pulses
b61 - b63 position of 3rd pulse

b64 sign information for 4th and 9th pulses
b65 - b67 position of 4th pulse

b68 sign information for 5th and 10th pulses
b69 - b71 position of 5th pulse

b72 - b74 position of 6th pulse

b75 - b77 position of 7th pulse

b78 - b80 position of 8th pulse

b81 - b83 position of 9th pulse

b84 - b86 position of 10th pulse

b87 - b91 fixed codebook gain
g2000000

b92 - b97 adaptive codebook index (relative)
b98 - b141 same description as b48 - b91
03000000
b142 - b194 ‘ same description as b39 - b91
04000000
b195 - b244 ‘ same description as b92 - b141
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O300p0opooooooDooOooOoDoODO

0 320MR102000000000000O00COO

ooogoo gooo
b1-b8 index of 1st LSF subvector
b9 - b17 index of 2nd LSF subvector
b18 - b26 index of 3rd LSF subvector

01000000

b27 - b34 adaptive codebook index

b35 sign information for 1st and 5th pulses
b36 sign information for 2st and 6th pulses
b37 sign information for 3rd and 7th pulses
b38 sign information for 4th and 8th pulses
b39 - b48 position of 1st, 2nd, and 5th pulse

b49 - b58 position of 3rd, 6th, and 7th pulse

b59 - b65 position of 4th and 8th pulse

b66 - b72 codebook gains

02000000

b73 - b77 adaptive codebook index (relative)

b78 - b115 same description as b35 - b72

03000000

b116 - b161 ‘ same description as b27 - b72

04000000

b162 - b204 ‘ same description as b73 - b115
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O3000popooooooDoooOoDooODO

36

0 330MR7950000000D0DOOODOOOO

ooogoo gooo

b1-b9 index of 1st LSF subvector

b10 - b18 index of 2nd LSF subvector

b19 - b27 index of 3rd LSF subvector
01000000

b28 - b35 adaptive codebook index

b36 - b39 position of 4th pulse

b40 - b42 position of 3rd pulse

b43 - b45 position of 2nd pulse

b46 - b48 position of 1st pulse

b49 sign information for 4th pulse

b50 sign information for 3rd pulse

b51 sign information for 2nd pulse

b52 sign information for 1st pulse

b53 - b56 adaptive codebook gain

b57 - b61 fixed codebook gain
02000000

b62 - b67 adaptive codebook index (relative)

b68 - b93 same description as b36 - b61
03000000

b94 - b127 ‘ same description as b28 - b61

04000000

b128 - b159 ‘ same description as b62 - b93
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O3000popooooooDoooOoDooODO

0 340MR7400000000O00O0DOOCOODO

ooogoo gooo
b1-b8 index of 1st LSF subvector
b9 - b17 index of 2nd LSF subvector
b18 - b26 index of 3rd LSF subvector
oooooooo
b27 - b34 adaptive codebook index
b35 - b38 position of 4th pulse
b39 - b41 position of 3rd pulse
b42 - b44 position of 2nd pulse
b45 - b47 position of 1st pulse
b48 sign information for 4th pulse
b49 sign information for 3rd pulse
b50 sign information for 2nd pulse
b51 sign information for 1st pulse
b52 - b58 codebook gains
02000000
b59 - b63 adaptive codebook index (relative)
b64 - b87 same description as b35 - b58

o3000000

b88 - b119 ‘ same description as b27 - b58

04000000

b120 - b148 ‘ same description as b59 - b87
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38

O 350MRe7O0 0 0O00OOOOOOOOOOO

ooogoo gooo

b1-b8 index of 1st LSF subvector

b9 - b17 index of 2nd LSF subvector

b18 - b26 index of 3rd LSF subvector
oooooooo

b27 - b34 adaptive codebook index

b35 - b38 position of 3rd pulse

b39 - b42 position of 2nd pulse

b43 - b45 position of 1st pulse

b46 sign information for 3rd pulse

b47 sign information for 2nd pulse

b48 sign information for 1st pulse

b49 - b55 codebook gains
02000000

b56 - b59 adaptive codebook index (relative)

b60 - b80 same description as b35 - b55
03000000

b81 - b109 ‘ same description as b27 - b55

04000000

b110 - b134 ‘ same description as b56 - b80

O 360MROOOOODOODOODOOOOOOO

ooooo oooo

b1-b8 index of 1st LSF subvector

b9 - b17 index of 2nd LSF subvector

b18 - b26 index of 3rd LSF subvector
ooooboobo

b27 - b34 adaptive codebook index

b35 - b39 position of 2nd pulse

b40 - b43 position of 1st pulse

b44 sign information for 2nd pulse

b45 sign information for 1st pulse

b46 - b51 codebook gains
02000000

b52 - b55 adaptive codebook index(relative)

b56 - b72 same description as b35 - b51
O300000n

b73 - b97 ‘ same description as b27 - b51

04000000

b98 - b118 ‘ same description as b52 - b72
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O3000popooooooDoooOoDooODO

O 370MRS1500000000000000O

ooogoo gooo

b1-b8 index of 1st LSF subvector

b9 - b16 index of 2nd LSF subvector

b17 - b23 index of 3rd LSF subvector
oooooooo

b24 - b31 adaptive codebook index

b32 position subset

b33 - b35 position of 2nd pulse

b36 - b38 position of 1st pulse

b39 sign information for 2nd pulse

b40 sign information for 1st pulse

b41- b46 codebook gains
02000000

b47 - b50 adaptive codebook index (relative)

b51 - b65 same description as b32 - b46
O300000n

b66 - b84 ‘ same description as b47 - b65
04000000

b85 - b103 ‘ same description as b47 - b65
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ooogoo gooo

b1-b8 index of 1st LSF subvector

b9 - b16 index of 2nd LSF subvector

b17 - b23 index of 3rd LSF subvector
01000000

b24 - b31 adaptive codebook index

b32 position subset

b33 - b35 position of 2nd pulse

b36 - b38 position of 1st pulse

b39 sign information for 2nd pulse

b40 sign information for 1st pulse

b41- b48 codebook gains
02000000

b49 - b52 adaptive codebook index(relative)

b53 - b61 same description as b32 - b40
O300000n

b62 - b65 same description as b49 - b52

b66 - b82 same description as b32 - b48
04000000

b83 - b95 same description as b49 - b61
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O sample.asm 01/70
A R e */
/* File Information x/
/* ______________________________________________________________________ */
/* Name : sample.asm x/
/* Type : Assembler program module x/
/* Version : 2.00 x/
/* Date : 2002 APR 24 */
/* CPU : uPD7701x Family x/
/* Assembler: WB77016 x/
/* About : GSM AMR speech codec Version 7.6.0 x/
/* */
/* ______________________________________________________________________ */
/* Copyright (C) NEC Corporation 1999, 2000, 2001, 2002 x/
/* NEC CONFIDENTIAL AND PROPRIETARY */
/* All rights reserved by NEC Corporation. x/
/* Use of copyright notice does not evidence publication x/
/* ______________________________________________________________________ */
/* =========================================================================
* Include files
* ———=—=—=—=—=—==—============================================================ */

#include "upd7701lx.mac"

#include "amr lib.h"

%AMR_AllocateScratchMemory
$AMR AllocateStaticMemoryForEncoder
$AMR AllocateStaticMemoryForDecoder

/* =========================================================================

* Local variables and tables

* ———=—=—=—=—=—=—=—=======—===================================================== */

#define DTX DTX_OFF /* set DTX mode. DTX_OFF, DTX ON_VAD1, DTX ON _VAD2 */
#define MULTI 0 /* set MULTI mode. O0: normal mode. 1:multi mode */

#define L_FRAME 160

WORK X XRAMSEG at 0x0000

f run: ds 1 ; codec start flag, "1" is start codec.

f reset: ds 1 ; test sequence reset flag, "-1" is reset.

f multi: dw MULTI ; multi mode flag, not "0" is multi rate mode.
frame type: ds 1 ; RX/TX frame type.

used_mode: ds 1 ; used AMR Encoder mode.

bitstream: ds 16 ; bitstream load/store buffer.

e mode: dw MR475 ; AMR Encoder mode.
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d_mode: ds 1
prev_d mode: ds 1
dtx mode: dw DTX
f e reset: ds 1
f d reset: ds 1
f d reset old:ds 1
r7save: ds 3
dp7save: ds 1
mode_cnt: ds 1
frame_cnt: ds 1

WORK_Y YRAMSEG at 0x0000

sil ptr: ds 1

sil buff: ds L_FRAME
sol buff: ds L_FRAME
speech _in: ds L_FRAME
speech out: ds L_FRAME

#define
#define
#define
#define
#define
#define

F_RUN
F_RESET
F_MULTI
TX_TYPE
RX_TYPE
USED MODE

#define
#define
#define
#define
#define
#define
#define

E_MODE
D_MODE

DTX_MODE
PREV_D_MODE

E RESET FLAG

D _RESET FLAG

D _RESET FLAG OLD

#define
#define

MODE_COUNT
FRAME_COUNT

$BeginVector (StartUp)
VectorINT1
VectorINT2
VectorINT3
VectorINT4
VectorSIl,
VectorS0O1l)
VectorSI2)
VectorS02)
VectorHI)
VectorHO)

%$NotUseVector
%$NotUseVector
%$NotUseVector

$NotUseVector
%$RegistVector
$NotUseVector
$NotUseVector
$NotUseVector
$NotUseVector
$NotUseVector

$EndVector

SIlHandler)

; AMR Decoder mode.

; AMR previous codec mode

; DTX mode.

; encoder reset flag.

; decoder reset flag.

; decoder old reset flag.

; r7 register load/sotre buffer for interrupt handler.

; dp7 register load/sotre buffer for interrupt handler.

; coder mode count for multi rate mode.
; frame count.

*f run:x

*f reset:x

*f multi:x
*frame_type:x
*frame_type:x

*used_mode:x

*e mode:x
*d_mode:x

*dtx mode:x
*prev_d mode:x
*f e reset:x

*f d reset:x

*f d _reset old:x

*mode_cnt:x
*frame_cnt:x

;Regist start up routine
;Regist SI1 handler

7
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*

MAIN_CODE IMSEG at 0x4000
StartUp:

$InitializeSystemRegister ;Initialize system register
%$ClearAllRegister ;Clear all uPD7701x register

r0l = 0x0200 H
*SST1l:x = r0l H

/* Initialize AMR encoder */

clr(r0) i

r0l = DTX MODE ;set DTX mode
call amr_ InitEncoder ;

call amr_sid sync_init ;

/* Initialize AMR decoder */

call amr_ InitDecoder ;

/* clear serial input/output buffer */
r0l = sil buff ;Initialize serial i/o buffer pointer.
*sil ptr:y = r0l ;
dp4 = sil buff ;Initialize serial i/o buffer.
rep L_FRAME*2 ;
*dp4++ = rOh ;
/* clear speech input/output buffer */
dp4 = speech in ;
dp5 = speech out ;
loop L FRAME { ;
*dp4++ = rOh ;
*dp5++ = rOh ;
} ;
/* clear flags */

clr(xr0) ;

F_RUN = r0l ;jclear codec start flag.
F_RESET = r01l ;jclear codec rest flag.
TX_TYPE = r0l1 ;jclear TX type.

RX _TYPE = r0l1 ;jclear RX type.

USED_MODE = r0l1 ;clear used AMR encoder mode.
D _MODE = r01l ;clear AMR decoder mode.
PREV_D MODE = r0l jclear prev AMR decoder mode.
E_RESET_ FLAG = r0l jclear encoder reset flag.

D _RESET FLAG = r0l jclear decoder reset flag.

46
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MODE_COUNT = ro0l
FRAME COUNT = ro0l

rol =1
D RESET FLAG OLD = r0l

%$DisableInterrupt
%SetMask (SR_ALL)
%UnSetMask (SR_SI1)
%$EnableInterrupt

MainLoop:
/* check reset codec flag */
r0 = F_RESET
1if(r0 < 0) jmp StartUp
/* check start codec flag */
r0 = F_RUN
1f(r0 == 0) jmp MainLoop
clr(r0)
F_RUN = ro0l
/* increment frame count */
r0l = FRAME COUNT
r0 =r0 + 1
FRAME_COUNT = r01

dp4 = speech in
dp5 = speech out
dp6 = sil buff
loop L FRAME {
r0l = *dp6++
r0 = r0 & Oxfff8
*dp4++ = r0Ol
}
loop L FRAME {
r0l = *dp5++
r0 = r0 & Oxfff8
*dp6++ = r0l
}
/* Encode process */
call Proc_AMR_Encoder
/* Decode process */
call Proc_AMR Decoder
jmp MainLoop

Proc_AMR_Encoder:
/* check for homing frame */
dp4 = speech in
call amr_ehf test
E_RESET FLAG = r0l

;clear mode count.

;clear frame count.

7

;set decoder old reset flag.

;jclear codec start flag.

/* Copy input/output PCM data */

jread input PCM data from sil buff.
jstore PCM data to speech in.

jread output PCM data from speech out.
jstore PCM data to sol_buff.

7

;set speech buffer address.
;test homing frame.
;save reset flag.
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47



00 AD0OO0O0O00O00000000

0 sample.asm

0 5/70

/* multi rate mode */
r0 = F_MULTI ;
if(r0 != 0) call MultiRateMode ;

/* encode speech */

clr(xr0) ;

r0l = E_MODE ;set AMR encoder mode.

dp4 = speech in ;set speech buffer address.
dp0 = bitstream ;set bitstream buffer address.
call amr_ EncodeFrame ;encode speech data.
USED_MODE = r0l ;save used AMR encoder mode.

/*include frame type and mode information in serial bitstream */

clr(r0) i
r0l = USED_MODE ;set used AMR encoder mode.
call amr_sid sync ;
TX_TYPE = r0l1 ;save TX frame type.
r0 = r0 - TX _NO DATA ;
if( r0 != 0 ) jmp proc_enc_noupdate_mode;
clr(r0) i

r0 =r0 - 1 H

D MODE = r0l ;

jmp proc_enc_next ;
proc_enc_noupdate mode:

clr(xo) i

r0l = E_MODE ;

D MODE = r0l ;

proc_enc_next:
/* perform homing if homing frame was detected at encoder input */
r0 = E_RESET FLAG ;
if (r0 == 0) ret H
call amr_ ResetEncoder ;
call amr_sid sync_reset ;

ret i

Proc_AMR_Decoder:
/* Convert TX frame type to RX frame type*/

clr(rl) i
rll = TX TYPE ;set TX frame type.
call amr TX to_ RX ;
RX TYPE = rl1l ;save RX frame type.
clr(rl) i

rll = RX_TYPE i

r0 = rl - RX_NO DATA ;

if (r0 != 0) jmp proc_dec_set prev_mode;
r0l = PREV_D MODE ;
D MODE = r0l ;
jmp proc_dec_set prev_mode_end;

proc_dec_set_prev_mode:

r0l = D_MODE ;
PREV_D MODE = r0l ;

proc_dec_set prev_mode_end:
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/* if homed: check if this frame is another homing frame */
r0 = D_RESET FLAG_OLD ;
if (r0 == 0) jmp proc_dec next_ 1 ;

/* only check until end of first subframe */

clr(re6) i

R61 = D_MODE ;set AMR decoder mode.

dp0 = bitstream ;set bitstream buffer address.
call amr_dhf test ;jtest homing frame.

D_RESET FLAG = r0l1 ijsave reset flag.

proc_dec_next 1:

/* produce encoder homing frame if homed & input=decoder homing frame */

r0 = D_RESET FLAG ;

if (r0 == 0) jmp proc_dec_start ;

r0 = D_RESET FLAG OLD ;

if (r0 == 0) jmp proc_dec_start ;

r0l = EHF_MASK ;

dp4 = speech _out ;

rep L_FRAME i

*dp4++ = r0l i

jmp proc_dec_next 2 ;

proc_dec_start:
/* decode frame */

clr(r0) i

clr(rl) i

r0l = D_MODE ;set AMR decoder mode.

rll = RX_TYPE iset RX TYPE = RX_ SPEECH.

dp0 = bitstream ;set bitstream buffer address.
dp4 = speech out ;set speech buffer address.
call amr DecodeFrame ;decoder bitstream.

/* if not homed: check whether current frame is a homing frame */
proc_dec_next 2:
r0 = D_RESET FLAG OLD ;

if (r0 != 0) jmp proc_dec next 3 ;
/* check whole frame */
clr(re6) i
R61 = D_MODE ;set AMR decoder mode.
dp0 = bitstream ;set bitstream buffer address.
call amr_dhf test ;jtest homing frame.
D _RESET FLAG = r0l ;jsave reset flag.

/* reset decoder if current frame is a homing frame */
proc_dec_next 3:

r0 = D_RESET FLAG ;

if (r0 != 0) call amr_ ResetDecoder;

r0 = D_RESET FLAG ;

D RESET FLAG OLD = rOh ;

ret i
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/* =========================================================================
[Function Name] MultiRateMode
.
MultiRateMode:

clr(r0) i
r0l = MODE_COUNT ;
rl = ¥r0 & 0x7 ;
E_MODE = rll ;
rl =rl + 1 ;
MODE_COUNT = rl1l ;
ret i

2 ——
[Handler Name] SIlHandler
[RAM] sil buff, sol buff, sil ptr, £ run
[Use Register] r7, dp7
[MIPS] 0.200 [MIPS] (25*159+27*1[cyclel])

[Use Stacks] loop stack: 0, call stack: 0, repeat: 0
.
SIlHandler:

/* Save r7, dp7 register */

*r7save+0:X = r71 ;save r71

*r7save+l:X = r7h ;save r7h

*r7save+2:x = r7e ;jsave r7e

r71 = dp7 ;save dp7

*dp7save:x = r7l ;

/* input/output PCM data */

r7l = *sil ptr:y ;

dp7 = r71 ;

r7h = *SDT1:x ;

*dp7##160 = r7h i

r7h = *dp7##-159 ;

*SDT1:x = r7h ;

/* check frame count */

clr(r7) i

r71 = dp7 ;

*sil ptr:y = r71 ;

r7 = r7 - ( sil_buff + L_FRAME ) ;

if(r7 != 0) jmp sil_end ;

r7l =1 ;

F_RUN = r71 i

r71 = sil_buff ;

*sil ptr:y = r71 ;
sil_end:

/* Restore r7, dp7 register */
r71 = *dp7save:x ;

dp7 = r71 ;load dp7
r7e = *r7save+2:X ;load r7e
r7h = *r7save+l:x ;load r7h
r7l = *r7save+0:x ;load r71
reti ;

/* End of file */
END
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