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1
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00000010000000000000
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U 0O 0O 0UMP3ENC_Start
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0 callD MP3ENC_Start
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RiL: XO0OOOODOOOOOODODODOOOODOPCMOOOOOOOOOOODOR 20
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0O10PCMODOO0D0O00O0O0O0O0O010000000 120000000000000000000
020 MP3ENC_Encode 100 2000000

030MP3ENC_Stop 0001000000

040 MP3ENC_Encode 100 1000000

050MP3ENC Stop0 001000000
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<1> _Header_bitrate_index: 10 0 0 O

<2> _Header_sampling_frequency: 10 0 O O

<3> _Header_padding_bit: 10 0 O 50000

<4> _Header_mode: 10 00O

<5> _Header_mode_extension: 10 0 0 O

|l
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<6> _Header_mode_extensiond01 000 M O00OOCOCOCOOOO0O0O0O0O0O0O0O0O00O0O0OOOOOOOOO
gboobaob
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OD0A00000000DUOmp3enc.hl

/* ______________________________________________________________________ */
/* File Information x/
/* ______________________________________________________________________ */
/* Name : mp3enc.h x/
/* Type : header file x/
/* Version : 1.00 x/
/* Date : 2002 Nov 26 x/
/* CPU : uPD7701x Family x/
/* Assembler : WB77016 Ver 2.4 x/
/* About : Header x/
/* */
/* ______________________________________________________________________ */
/* Copyright (C) NEC Electronics Corporation 2002 x/
/* NEC ELECTRONICS CONFIDENTIAL AND PROPRIETARY x/
/* All rights reserved by NEC Electronics Corporation. x/
/* Use of copyright notice does not evidence publication x/
/* ______________________________________________________________________ */
#ifndef _ mp3enc_h

#define _ mp3enc_h

#define MP3ENC SCRATCH AREA X SIZE 5000
#define MP3ENC SCRATCH AREA Y SIZE 2533
#define MP3ENC STATIC AREA X SIZE 2304
#define MP3ENC STATIC AREA Y SIZE 3214

#define HeaderSize 5

;typedef struct {

; short bitrate index

; short sampling frequency
; short padding bit

; short mode

; short mode extension

extrn MP3ENC_Start
extrn MP3ENC_Encode
extrn MP3ENC_Stop

extrn MP3ENC_GetVersion
#endif
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D0.2000000000000000 sample.asm(]

0 1/90

/*

/*
/*
/*
/*
/*
/*
/*
/*

/*
/*
/*
/*

#define
#define

#define
#define
#define
#define
#define

#define
#define
#define
#define
#define

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

K m e e e e -

R e

File Information

Name : sample.asm

Type : Assembler program module

Version : 1.00

Date : 2002 Nov 26

CPU : uPD7701x Family

Assembler : WB77016 Ver 2.4

About : sample

Copyright (C) NEC Electronics Corporation 2002

NEC ELECTRONICS CONFIDENTIAL AND PROPRIETARY
All rights reserved by NEC Electronics Corporation.

Use of copyright notice does not evidence publication

BitstreamBufferSize
PcmBufferSize

header_bitrate_ index
header_sampling frequency
header_padding bit
header_mode

header _mode_extension

OutputBufferFlag
valued
BitstreamLength H
BitstreamLength L
frame

Channel
bitrate H
bitrate L
stream_ length
FW_out_flag
FW_run flag

MAIN CTRL_WORK xramseg at 0x0ff0

_Channel: ds
_bitrate: ds
_OutputBufferFlag: ds
_valued: ds

MP3ENC SCRATCH AREA X SIZE
1152*2

_Header bitrate_ index:x
_Header sampling frequency:x
_Header padding bit:x
_Header mode:x

_Header mode_extension:x

_OutputBufferFlag:x
_valued:x
_BitstreamLength:x
_BitstreamLength+1l:x

_frame:x

_Channel:x
_bitrate:x
_bitrate+l:x
_stream length:x
_FW_out_flag:x
_FW_run_ flag:x

(SRS R

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
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0 2/90

Header:

_Header bitrate_index:
_Header_ sampling frequency:
_Header padding bit:
_Header mode:

_Header mode_extension:

_BitstreamLength:
_frame:

_stream length:
_FW_out_flag:
_FW_run flag:

MAIN_X WORK1 xramseg at 0x2000
PCM:

MAIN_Y WORKyramseg at 0x2000
OutBitstreamBuffer:

STATIC X xXramseg

static_x area:

SCRATCH_X xramseg
__BitstreamBuffer:

STATIC_ Y  yramseg
static_y area:

SCRATCH Y yramseg
scratch y area:

VECTOR imseg at 0x200

$define (JmpVect (addr))
(

jmp addr;

nop;

nop;

nop;

$define (NopVect)
(

nop;

reti;

nop;

nop;

1

1

1

1 ; use in

1

2

1
; use in
; use in
; use in

PcmBufferSize

0x1000

timing file

timing file
timing file
timing file

MP3ENC STATIC AREA X SIZE

MP3ENC SCRATCH AREA X SIZE

MP3ENC STATIC AREA Y SIZE

MP3ENC SCRATCH AREA Y SIZE
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0 3/90

ivReset:
$JmpVect (StartUp)
%NopVect
%NopVect
%¥NopVect
ivINT1:
¥NopVect
ivINT2:
¥NopVect
ivINT3:
%NopVect
ivINT4:
%NopVect
ivINTS:
%NopVect
ivINTG6:
%NopVect
ivINT7:
¥NopVect
ivINTS8:
%NopVect
ivINTO:
¥NopVect
ivINT10:
%NopVect
ivINT11:
%NopVect
ivINT12:
%NopVect

MAIN imseg at 0x240

$define (Initialize)
(
clr (xo0)
rl = r0
r2 = r0
r3 = r0
r4 = r0
r5 = r0
ré6 = r0
r7 = r0
dp0 = rO0l
dpl = rO0l
dp2 = r0l
dp3 = r0l
dp4 = r0l
dp5 = r0l
dp6 = r0l
dp7 = r0l
dn0 = rol
dnl = rol
dn2 = rol
dn3 = r0l
dn4 = ro0l
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dn5 = ro0l
dné = rol
dn7 = ro0l
dmx = ro0l
dmy = rO0l

sp = r0l

lsp = r0l
rO0l = Oxffff
sr = r0l

eir = r0l

)

StartUp:
$Initialize
clr (xo0)
dp0 = __ BitstreamBuffer

rep BitstreamBufferSize
*dp0++ = rOh

dp0 = PCM

rep PcmBufferSize
*dp0++ = rOh

*OutputBufferFlag = rOh
*valued = rOh

*stream length = rOh

r0l = static_x_area

rll = BitstreamBuffer
r2l = static_y_ area

r3l = scratch y area
call MP3ENC_Start

clr (x0)
*FW_run flag = rOh
r0 = *FW_run_flag

if (r0 == 0) jmp $-1
;; header analysis ;; (MSB)
dp0 = PCM
rep 22/2
r0 = *dpO++
r0 = *dpO++
*Channel = rOh
r0l = *dpO+
rOeh = *dpO
clr (rl)
r2 = r0 - 44100
if (r2 == 0) jmp _break

rl =rl + 1

r2 = r0 - 48000

if (r2 == 0) jmp _break
rl =rl + 1

r2 = r0 - 32000

iMP3ENC Start (static x area, (scratch y area=) _BitstreamBuffer,

i static_y area, scratch y area)

7
7

7

;jrun_flag = 0

7

;while (run flag == 0) {}

7

;i 22+2+4+16 = 44byte -> 22word

7

;fread (buff, 1, 22, fi)
;fread (&Channel, 1, 2, fi)
+ ;fread (&freq, 1, 4, fi)
++
;fread (buff, 1, 16, fi)
;index = 0
;switch (freq)
;case 44100: index = 0; break
;case 48000: index = 1; break
;case 32000: index = 2; break

40
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if (r2
rl =rl
r2 = r0
if (r2
rl =rl
r2 = r0
if (r2
rl =rl
r2 = r0
if (r2 ==
jmp $
_break:

0) jmp _break
2

22050

0) jmp _break
1

24000

0) jmp _break
1

16000

0) jmp _break

7

7

;jcase 22050:

7

7

;jcase 24000:

7

7

;jcase 16000:

;defualt:

i}

index = 4;
index = 5;
index = 6;
exit

break

break

break

*header sampling frequency = rll;header.sampling frequency = index

clr (xo0)

rl =r0 + 1

r0l = *Channel

r2 =r0 - 2

if (r2 '=0) rl =rl + 1
if (r2 '=0) rl =rl + 1

*header mode = rll

clr (rl)
r0 = rl + 64000
nop

*bitrate H = rOh
*bitrate L = r0l

7

k=1

;1if (Channel != 2)

; k +=
i

7

2

;header.mode = k

;64kbps

rll = *header_ sampling frequency;

r2
ro
rol
clr
if
_MPEGL1:
r2
if
ro0
r2
rl
if
r2
rl
if
r2
rl
if
r2
rl
if
r2
rl
if
r2
rl
if

=rl - 4
= *bitrate H

= *bitrate L

(r1)

(r2 >= 0) jmp _MPEG2
=1r0 & 7

(r2 != 0) jmp _break2
= r0 sra 3
= r0 - (32000/8)
=rl + 1

(r2 == 0) jmp _break2
= r0 - (40000/8)
=rl + 1

(r2 == 0) jmp _break2
= r0 - (48000/8)
=rl + 1

(r2 == 0) jmp _break2
=10 - (56000/8)
=rl + 1

(r2 == 0) jmp _break2
= r0 - (64000/8)
=rl + 1

(r2 == 0) jmp _break2
= r0 - (80000/8)
=rl + 1

(r2 == 0) jmp _break2

;if (header.sampling frequency < 4)

; switch (bitrate) {

; case

; case

; case

; case

; case

; case

32000:
index =1
break

40000:
index = 2
break

48000:
index = 3
break

56000:
index = 4
break

64000:
index = 5
break

80000:
index = 6
break
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r2 = r0 (96000/8) ; case 96000:
rl = rl 1 ; index 7
if (r2 0) jmp _break2 ; break
r2 = r0 (112000/8) ; case 112000:
rl = rl 1 ; index 8
if (r2 0) jmp _break2 ; break
r2 = r0 (128000/8) ; case 128000:
rl = rl 1 ; index 9
if (r2 0) jmp _break2 ; break
r2 = r0 (160000/8) ; case 160000:
rl = rl 1 ; index 10
if (r2 0) jmp _break2 ; break
r2 = r0 (192000/8) ; case 192000:
rl = rl 1 ; index 11
if (r2 0) jmp _break2 ; break
r2 = r0 (224000/8) ; case 224000:
rl = rl 1 ; index 12
if (r2 0) jmp _break2 ; break
r2 = r0 (256000/8) ; case 256000:
rl = rl 1 ; index 13
if (r2 0) jmp _break2 ; break
r2 = r0 (320000/8) ; case 320000:
rl = rl 1 i index 14
if (r2 0) jmp _break2 ;
clr (rl) ; default:
jmp _break2 ; index = 0
i 1
_MPEG2: ;) else {

r2 =r0 & 3 i switch (bitrate)
if (r2 != 0) jmp _break2 ;
r0 = r0 sra 2 ;
r2 = r0 (8000/4) ; case 8000:
rl = rl 1 i index 1
if (r2 0) jmp _break2 ; break
r2 = r0 (16000/4) ; case 16000:
rl = rl 1 i index 2
if (r2 0) jmp _break2 ; break
r2 = r0 (24000/4) ; case 24000:
rl = rl 1 i index 3
if (r2 0) jmp _break2 ; break
r2 = r0 (32000/4) ; case 32000:
rl = rl 1 i index 4
if (r2 0) jmp _break2 ; break
r2 = r0 (40000/4) ; case 40000:
rl = rl 1 i index 5
if (r2 0) jmp _break2 ; break
r2 = r0 (48000/4) ; case 48000:
rl = rl 1 i index 6
if (r2 0) jmp _break2 ; break
r2 = r0 (56000/4) ; case 56000:
rl = rl 1 ; index 7
if (r2 0) jmp _break2 ; break
r2 = r0 (64000/4) ; case 64000:
rl = rl 1 ; index 8
if (r2 0) jmp _break2 ; break
r2 = r0 (80000/4) ; case 80000:
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rl =rl + 1 ; index = 9
if (r2 == 0) jmp _break2 ; break
r2 = r0 - (96000/4) ; case 96000:
rl =rl + 1 ; index = 10
if (r2 == 0) jmp _break2 ; break
r2 = r0 - (112000/4) ; case 112000:
rl =rl + 1 ; index = 11
if (r2 == 0) jmp _break2 ; break
r2 = r0 - (128000/4) ; case 128000:
rl =rl + 1 ; index = 12
if (r2 == 0) jmp _break2 ; break
r2 = r0 - (144000/4) ; case 144000:
rl =rl + 1 ; index = 13
if (r2 == 0) jmp _break2 ; break
r2 = r0 - (160000/4) ; case 160000:
rl =rl + 1 ; index = 14
if (r2 == 0) jmp _break2 ;
clr (rl) ; default:
i index = 0
! }

_break2: i}
*header bitrate index = rill i
clr (xro0) ;
*frame = rOh ;frame = 0
*BitstreamLength H = rOh ;BitstreamLength = 0
*BitstreamLength L = r0l i

_whilel: ;while (1) {
clr (xro0) ; run_flag = 0
*FW_run_flag = rOh i
r0 = *FW_run flag ; while (run flag == 0) {}
if (r0 == 0) jmp S$-1 i
if (r0 < 0) jmp _breakl ; if (run_flag < 0) break
r0l = Header ; ret = MP3ENC Encode (&Header, PCM, BitstreamBuffer,
rll = PCM i static_x area, static_y area)
r2l = _BitstreamBuffer i

r3l = static_x_area i
r4l = static_y area i
call MP3ENC_Encode ;

if (r0 < 0) jmp _exit ; if (ret < 0) exit(ret)
call CopyOutputBuffer ; CopyOutputBuffer (ret, BitstreamBuffer)
rll = *frame ; frame++

rl =rl+1 ;
*frame = rll ;

jmp whilel i}
_breakl:
;i MP3ENC_Stop process ;;
clr (xo0) i
dp0 = PCM ;
rep 1152*2 ;

*dp0++ = rOh ;
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rl = rO + PCM

r2 = r0 + __BitstreamBuffer
r0l = Header

r3l = static_x_area

r4l = static_y_ area

call MP3ENC_Encode
if (r0 < 0) jmp _exit
call CopyOutputBuffer

r0l = Header

rll = PCM

r2l = BitstreamBuffer
r3l = static_x_area

r4l = static_y_ area

call MP3ENC_Encode
if (r0 < 0) jmp _exit
call CopyOutputBuffer

rol 1
call MP3ENC_Stop

r0l = Header

rll = PCM

r2l = BitstreamBuffer
r3l = static_x_area

r4l = static_y_ area

call MP3ENC_Encode

if (r0 < 0) jmp _exit
call CopyOutputBuffer
clr (xo0)

call MP3ENC_Stop

r0
if

= *QutputBufferFlag
(r0o ==
r0 = *valued

) jmp _exit

*QutBitstreamBuffer:y
rol 1

*stream length = ro0l

clr (rl)
*FW_out_flag = rlh
rl *FW_out_flag

if (rl == 0) jmp $-1

_exit:
clr
rol
*stream length = ro0l
*FW_out_flag = rOh
*FW_run flag = rOh
jmp StartUp

(ro)
0x2222

;i Copy from BitstreamBuffer to

CopyOutputBuffer:
if (r0 == 0) ret
rl = *BitstreamLength H

jret = MP3ENC_Encode (&Header, PCM, BitstreamBuffer,
i static_x area, static_y area)

;if (ret < 0)
;CopyOutputBuffer (ret, BitstreamBuffer)

jret = MP3ENC_Encode (&Header, PCM, BitstreamBuffer,
i static_x area, static_y area)

exit (ret)

;if (ret < 0)
;CopyOutputBuffer (ret, BitstreamBuffer)

exit (ret)

;FinalFrame 1

7

jret = MP3ENC_Encode (&Header, PCM, BitstreamBuffer,
i static_x area, static_y area)

;if (ret < 0)
;CopyOutputBuffer (ret, BitstreamBuffer)

exit (ret)

;FinalFrame 0

7

= rOh ;

;length = 0x2222

jout_flag

o o

jrun_flag

7

output buffer ;;

44
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_Ll:

_L2:

end

rll = *BitstreamLength L
rl += r0

*BitstreamLength H = rlh
rll

*BitstreamLength L

dp4 = OutBitstreamBuffer
dp0
r2 = *QutputBufferFlag
if (r2 !=0) jmp _L1

__BitstreamBuffer

rl = r0 sra 1
*stream length = rill
r2 =r0 &1
loop ril {
rl = *dpO++
*dp4++ = rlh
}
*OutputBufferFlag = r2l
if (r2 == 0) jmp _L2
rl = *dpO
*valued = rlh

jmp _L2
rl = r0 sra 1

r2 =r0 &1
if (r2 1=0) rl =1l + 1

*stream length = rill
r0 = *valued
r0 = r0 sra 8
loop ril {
r0l = *dpO++
r0 = r0 sll1 8
*dp4++ = rOh
r0 = r0 sll1 8

}

r0 = r0 sll 8

*valued = rOh

clr (rl)

if (r2 ==0) rl =rl + 1
*OutputBufferFlag = rill

clr (rl)
*FW_out_flag = rl1l
rl = *FW_out_flag
if (rl == 0) jmp $-1

ret

;wpt = OutBitstreamBuffer
;rpt = BitstreamBuffer
;if (OutputBufferFlag == 0) {

i
; count = len >> 1

; for ( ; count > 0; count--) {

; tmp = *rpt++
i *wpt++ = tmp

; if (len & 1) {
; valued = *rpt

;else {

; count = len >> 1

H if (len & 1)

; count++

; tmp = valued << 8

; for ( ; count > 0; count--) {
; tmp |= *rpt++

H tmp <<= 8

i *wpt++ = (tmp >> 16)
H tmp <<= 8

i valued = tmp >> 16

i *wpt = valued

;return
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D030 0b0b0o0bobooobuonbbodvalue.tmgd

0 1/20

PP
set
set
set
set
set
set
set

set
set

Pii
set
set
set
set
set
set
set
set
set
set

Name : value.tmg

Type : Timing File
Version : 1.00

Date : 2002 Nov 26

CPU : uPD7701x Family

Assembler : WB77016 Ver2.4
About : for MP3 audio encoder Version 1.00

Copyright (C) NEC Electronics Corporation 2002

NEC ELECTRONICS CONFIDENTIAL AND PROPRIETARY

All rights reserved by NEC Corporation.

Use of copyright notice does not evidence publication

global Channel, FW_run flag, FW_out_ flag, stream length, pcm start, stream start
global InstAddrBitrate, InstAddrLSF, Sampling

; MPEG1l / 32kHz / stereo
global s32_ 01, s32_02, s32_03

; bitrate

global b320, b256, b224, bl92 ; for MPEG1

global bl44, b024, b0l6, b008 ; for MPEG2

global bl60, bl28, bll2, b096, b080, b064, b056, b048, b040, b032 ; for MPEG1/2

local MPEG1_MASK, MPEG2_ MASK

address setting ;;;

Channel = 0x0ffo0;;
Sampling = 0x0ffe6;;
stream_length = 0x0ffd;;
FW_out_flag = 0x0ffe;;
FW_run flag = Ox0fff;;
pcm_start = 0x2000; ;
stream_start = 0x2000; ;

InstAddrBitrate = 0x0296;;
InstAddrLSF = 0x02fd;;

bitrate flag setting ;;;
b320 = 1 << 17

b256 = 1 << 16
b224 =1 << 15
b192 =1 << 14
bl60 = 1 << 13
bl44 = 1 << 12
b128 =1 << 11
bl1l2 = 1 << 10
b096 =1 << 9

b080 =1 << 8

46

oooooooooonO  u1e553JJ1vouM




oobooooooooooobooonoo

0 2/20
set b064 =1 << 7
set b056 =1 << 6
set b048 =1 << 5
set b040 =1 << 4
set b032 =1 << 3
set b024 =1 << 2
set b016 =1 << 1
set b008 =1 << 0

;77 mask flag setting ;;;
set MPEG1_MASK = b320|b256|b224|b192|b160|b128|b112|b096|b080|b064 |b056|b048|b040|b032
set MPEG2_MASK = b160|b144|b128|b112|b096|b080|b064|b056|b048|b040|b032|b024|b016|b008

sub FlagClear

;i zero clear ;;;

set §32 01 = 0
set §32 02 = 0
set §32 03 = 0

endsub

sub FlagMask

;i masking ;;;
set §32_01 = s32_01 & MPEG1 MASK
set §32_02 = s32_02 & MPEG1 MASK
set §32_03 = s32_03 & MPEG1 MASK

endsub

iiiomain ;g

FlagClear

set s32_02 = b040

FlagMask

end
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01/30

7

Name : pcm_in.tmg

Type : Timing File

Version : 1.00

Date : 2002 Nov 26

CPU : uPD7701x Family

Assembler : WB77016 Ver2.4

About : for MP3 audio encoder Version 1.00

Copyright (C) NEC Electronics Corporation 2002

NEC ELECTRONICS CONFIDENTIAL AND PROPRIETARY

All rights reserved by NEC Corporation.

Use of copyright notice does not evidence publication

global Channel, FW_run flag, FW_out_ flag, stream length, pcm start
global InstAddrBitrate, InstAddrLSF, Sampling

MPEG1 / 32kHz / stereo
global s32_01, s32_02, s32_03

; bitrate
global b320, b256, b224, bl92 ; for MPEG1
global bl44, b024, b0l6, b008 ; for MPEG2

global bl60, bl28, bll2, b096, b080, b064, b056, b048, b040, b032
global size, sz
local data, pcm

local Dbitrate

sub hanten ; (data)

set data = ((data >> 8) & Oxff) | ((data & Oxff) << 8)

endsub

sub WriteData

hanten
set *pcm:x = data
set pcm = pcm + 1

endsub

sub Writting ; (size, sz)

local tmp

set pcm = pcm_start
if (size >= sz)
rept sz
input data
WriteData
endrept
set size = size - sz

else

; for MPEG1/2

48

oooooooooonO  u1e553JJ1vouM




oobooooooooooobooonoo

02/30

set tmp = sz - size

rept size
input data
WriteData

endrept

set data = 0

rept tmp
WriteData

endrept

set size = 0

endif
endsub

sub wave2stream
input format hex

input size

set *FW_run flag:x =1
wait cond (*FW_run flag:x != 1)

set sz = 22
Writting

set *FW_run flag:x =1
wait cond ip == InstAddrBitrate
set r0 = bitrate

wait cond ip == InstAddrLSF
set sz = 576

if (*Sampling:x < 4)

set sz = 52 << 1

endif

if (*Channel:x != 1)
set sz = 8z << 1

endif

do
set *FW_run flag:x =1
wait cond (*FW_run flag:x != 1)
exit (size < sz)
Writting

enddo

set *FW_run_ flag:x = -1

wait cond (*FW_run flag:x != -1)

endsub

;77 Wait for initialize ;;;

wait 1
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if (s32_02)
if (s32_02 & b040)
open input "02u32.dat"
set bitrate = 40000
wave2stream
close input
endif
endif

break
end
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0 1/20

;i Name : stream_out.tmg
;i Type : Timing File

;7 Version : 1.00

;i Date : 2002 Nov 26

;i CPU : uPD7701x Family

;; Assembler: WB77016 Ver2.4
;7 About : for MP3 audio encoder Version 1.00

;i Copyright (C) NEC Electronics Corporation 2002

;7 NEC ELECTRONICS CONFIDENTIAL AND PROPRIETARY

;7 All rights reserved by NEC Corporation.

;i Use of copyright notice does not evidence publication

global FW_out_flag, stream length, stream start

; MPEG1l / 32kHz / stereo
global s32_01, s32_02, s32_03

; bitrate

global b320, b256, b224, bl92 ; for MPEG1

global bl44, b024, b0l6, b008 ; for MPEG2

global bl60, bl28, bll2, b096, b080, b064, b056, b048, b040, b032 ; for MPEG1/2

sub wave2stream2
local data, rpt, length

output #10 format dec

do
set *FW_out_flag:x =1
wailt cond *FW_out flag:x !=1

set length = *stream length:x

exit length >= 0x2000

if (length)
set rpt = stream start
rept length
set data = *rpt:y
output #10 data
set rpt = rpt + 1
endrept
endif
enddo
endsub
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;i omain ;g

wait 1

if (s32_02)

endif

end

if (832 02 & b040)

open output #10 "02u32u40.dat"

wave2stream?2
close output #10

endif
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