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* /14 Free Lossless Audio Codec (FLAC) #fihd e I.MX RTOxx |44 .
* Xftt CM33 Fii HiFi4 DSP pifx i fe 2 5+ .

* fifi ] GNU profiler T_H it FLAC iz shfEin i e 42 -

* it DR IR AL T

2 FLAC %/

FLAC %75 Free Lossless Audio Codec, HIJEARIEMIRMITES . 1530012050 1 2 BUE A
Fet mp3 36l {6 FLAC fyfle AU JEHURAR, BT T FLAC 4l 5 S L AE85 I8/ 0
PN, 1T ELIE RS 52 4 ARADAE R 5 9. FLAC i E 3550 9 LT 4 A0

1. 44k

2. I A

3. LTI A B T

4. AR (Rice Hild)

o A5 B A 22 RAE WL FLAC, LUF T8l LIFLACT.3.4 figdefi Ayt

3 R s

3.1 i.MXRT685 /4

* 5 —4¢ Cortex-M33 fx il dbFEZR N %, is4T 8 ik 300 MHz.
* Cortex-M33 £, P A Pp A B4 -
— PowerQuad fifi {4 i #% F T ([ 2 FyF s is H#o0) DSP Hhfk.
- f;e-ﬁ# CASPER Crypto fpah P 2%, S 3 e A Bk s S35 i 75 B0 35 o i 50k 4 7 58 4 Jin
* S ALY Cadence Tensilica HiFi 4 DSP ib ¥ A%, BT ik 600 MHz.
= iR S R A2 1A 4 SRR IEEE I3 M2 5 NAC,
* YR 8 X Cortex-M33 py B 77 # Ry it (MPU) .
* ik 4.5 MB 40 SRAM, CPU AT DMA 5| 83y o Hak AT vy 1) .
* PRELFEFE AN, EdgeLock 400A 224, THFEMAR, SCREKIAER R POs me e Th e .

3.2 i.MXRT600 EVK 41

FEAFATAS B8 1.MX RT600 EVK (MIMXRT685-EVK REV E2) , HRHI B Arm
Cortex-M33 =45 W%, 454 7T = E ikl Cadence Tensilica HiFi 4 DSP &b 22 py 4%,
T WA 21 /AL 15 AR 2 AR FLAC BPFff 22K .
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Figure 1. {1 &

4 FLAC #18

M GitHub 3R A177] DL %% 2 5 i i FLAC, FLAC FEEALE T JE45 (encoder) AlfiR)E
(decoder) P HIVRIG . FoATTIX B LA 1.3.4 fieA Al .

4.1 FLAC fi: [ 45 H)

FLAC peuss C A1 CPP WANRAS o il RAS AR BL R D (P AEAS R BE AP 65 L i
ay VP, FLAC RMORBUR . B 7% ORI GRS IRAS A1, BG4 3R i B SR, A4
i, AR R FRASE . T BATIRA B R, A EIEA g AL B RT . B LIRS A
AR X anFigure 2eh i) =N H SR EUERE ZE, R H SRR 20K

1. Src/libFLAC H3%: .0 RIS E, AVERH C RAKIEID L IbFLAC H3%. %
H 3% =B NIEAG AN include SsSB4« FLAC ‘B 7K — S ket it sk % (4 fixed,
Ipc, stream_encoder) , fE—LL@H T & (l1sse2, ssse3, neon, vsx%) fif
TR NIESERIA. 0 fixed intrin sse2.c, Foxxt fixed.c g%kt %) sse2 54
£ (Intel FEED 47 7L, BTFFAVEHFICMI3FIHIFIA 54 32 FF, BTk
A48 FH JE B g AAS B AT

2. Examples/c H3t: RS0 E, tHo C At CPP g/ MA, FRAMKIHAEH C A
Ao HFE T34 encode il decode [f] main. c, 43l %3 K46 flfif P 4> Demoo X
—AMRUFH) IbFLAC AP i FI S 582, ST RAEE 1R KIH B,

3. Include HF. [ 7 libFLAC/include HF4), LA T% B3 M FLAC
Fi share 1 H3, FFEFREETHEZL.
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~. | FLAC

.github
crnake
doc

v examples

c example code dir of ¢ version

decode /

encode

cPp

I include

|/ header file dir

m4
man

W Src

microbench
oss-fuzz
Scripts

flac /sowce code dir of ¢ version

libFLAC
libFLAC++
metaflac
plugin_common
plugin_xmms
share
test_grabbag
test_libFLAC
test_libFLAC++
test_libs_common
test_seeking
test_streams
utils

test

Figure 2. FLAC J5ifd H 5% 454

Table 1 %1, 7 FLAC Decode #11 Encode #4 a5 T {4 #ii [ SC A48 2.,

Table 1. FLAC .0l

B Decode |Encode
i R, RALI B me | B2 ED
E@EE& ‘J\ ‘J\
s | B
1 Bitmath.c st silog2 i1 % v v
2 Bitreader.c 5% Bit i n v v
3 Bitwriter.c 5 Bit i v
4 Cpu.c SRt CPU B 1 2 iy 1 i 8 v
5 Crc.c CRC & u643 1 pR %5 v N
6 Fixed.c S TS AR L v v
7 Format.c FLAC & 50 fb A 5 i 5 v v
8 Lpc.c S P TN T AR e T v v
9 Md5.c 5t MD5 g [ b 5 v v
10 Memory.c | &l a4 M X i 2 v v
11 Metadata_object.c |4k FLAC metadata fi)35 1 pf %5 v
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Table 1. FLAC % )it Hi...continued

Decode |Encode
e it g
K B KT RE WME | e |
fSE 5 g

IS | B
12 | Stream_decoder.c |f#fimi% .0 ik S \/ V
13 | Stream_encoder.c |%ifii% .0 ik S V
Stream_encoder_ . w v

14 framing.c i AL 2t R 5

15 Window.c % R R#, haming, hann, tukey V

T LLE BB EES M N ELE Stream_decoder.c i1 Stream_encoder.c p/~ 044, ] LA
KILAHET Encode 1 Decode f i fr S5 /b

4.2 ffiji] FatFs &A% C Fexcf R4

it A FLAC JERS AT LRI, example/C BIFERZJET fopen, fwrite, fread ZEkrifE
C V2 R 3 15 S 11 757 X 223 encode Al decode (1t f2 . BIAMBIFE ) 3= By AR
T
1. 7£ encode #i|fEH
a. libFLAC iszHm A WAV Z45050 1, fleE WAV E 47k 44 byte, Z:1# encoder
b. H 4K RS R 4 S S 15 3% % 45 encoder By,
C. [RIE % H R4 5 15 AT A
2. 7 decode #i[fEH:
a. libFLAC 525y FLAC St bit i, i P AR EFR B A frames
b. @I AFETERA frame Sk 4E 77 ik br &, R BN NI 775
C. fREHH WAV {4,

FLAC fgmfpra#li A mEmEdzE . — AN s n (Figure 3 fhfjgptadiisk)
—ANEETHIERR) (Figure 3 s tafiisk) o oA EE RIS 2 1 g RS SCAF
BT DGR3 TF S0 R B fe . IR ATRAN T E 2 TR 2 ¥ FLAC B St R Gk
RNBATRANR ARG Fri FatFs e 248, W fopen XM £ open, fwrite MUN £ write.
HE i Figure 3F7R .
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errar

encoder progress  metadata
callback

callback callback

FLAC Encoder/Decoder

Application EIibFLAC

FILE Mode
fread | fwrite | ftell | |f5eek| oo

Stream Mode ‘

r

rf_reaci f_write [f_lell] %_seele---\

‘ Nao Use

Middleware FatFs
Driver sDIO ‘ SRAM ‘

Figure 3. FLAC jjj A FatFs j5¥t &

¥ SD Card 1z

%+ SDCARD 3kzfy, fifif:{#ifH RT6xx ) SDIO fiff-#: 11, 4bit fE4mi. 7T J5fH SD
RALIE PC LTS, FrolfAfe i Fatbs JrEScE R4t o T FatFs [, 341
R 2AE diskio.c sEPl LAl SD RS MIX, RIFAaEE, HnrbigE SD £
PISCE RS T . BARMRES T LLZ2% SDK () demo: i.MX_RT600\SDK\boards\evkmimxr
t685\sdmmc_examples\sdcard fatfs,

AN E X E.

FLAC Jshd A V1 2 (%€ L, 7T LMR IS E R BIEA TV EIAFF &1 TP/ KR T)
AE45. Table 2 Zij i 7 7ERL Rt 3RATT 5 ZA A 2 58 o

Table 2. %05 N 7 & X3&

it LN I ) 7 5E X i B
FLAC. HAS OGG=0 iagﬁjmmﬁ i Native FLAC, Afiifl Ogg FLAC, Ff X B4 OGG
PACKAGE PN o e e
VERSIONS1 3.4° F2)5% X package version S5 .
HAVE_LROUND %7~ IAR Fi1 Xplorer 37 % Iround %, ASfdi ] build_in s3I,
HAVE_STDINT_H % AR Fi1 Xplorer 37 stdint.h sLr {4,
FLAC_EMBEDDED FLAC {f A fa i A2\ M.
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4.5 HEJHERR X RN

TN E R AE, 1ibFLAC AR TR Z SN HIE GHH RS nalloc, free
BRED . FTPARANT TAER heap FE & B KL% K, AR IBFALC Sy)ah4k R .
st F- stack ¥ [X A/, % E N 8 KB RIA], heap X 752 430 kB (encode) B 100

kB (decode) . HAKK/INH75 7] 2% Section 6.3,

4.6 Fiti%| DSP 25
thF 17 CM33 L ERfibE i i, 7L DSP RS H FatFs Scik 245, Xt T Lid FatFs
MBS SRAM W{F IR, T B ¥k N #it, %% Section 5.5,
S VEREVHAL 1A

AT e AR vEAl FLAC fEfe RT68S ERGIERERIL, FRATE otk — S K
IEBA PR I SRAE R R AR, AR AN R & S0 fRE CM33 A HiFid pAi% -
P ABEAT IRAE AR, X Bk REZE R

Note:
PEREZE R E B P S BER AR, 1817 FLAC Er 1257,

5. FEM IR 1 BeIE

1T FLAC example ER\ {3 35 SC R 7 30, T AR SRR AR D7 e PC RIS,

Pt ABAT T 56 7E CM33 I iE R R IEMTE. (AT SRR B4, FME, BEHME)S

WISCAE S IR S X L. BRI

1. B AR A U rawwav N SD

2. fgif FLAC Tty 0-8 3 9 NGS5 (0 Fom Hdii 2 iR B 47 5 S ek, 8
oA dp e B B4 5 SO By, VR Table 4) o 3 5inf raw.wav 34T R4, 4i fa SO
fir4 )y level_0.flac,...1evel 8. flac, 5 A SD Rtz

3. 7 level_0O.flac...level_8.flac f# fJFLACEEfi# & >~ level_O.wav...level_8.wav ix 9
A, tAE#E) SD i FatFs Seft R4,

4. ¥4 SD 4<4# N\ PC, {#ifd Beyond Compare # {4/ %t raw.wav FlI level_O.wav...
level_8.wav ix O ANSCff, S5 SR 5 5 5e 4 — BOUE RS R D o
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Figure 4. i (Eif 150 0F 12 5 15

level_O.flac level_0.wav

level_1.flac level_1.wav

level_2.flac level_2.wav
level_3.flac level_3.wav
level_4.flac level_4.wav
level_5.flac level_5.wav
level_6.flac level_6.wav

level 7.flac level _7.wav

level_8.flac level_8.wav

5.2 iR R R

NT R IEA PG FLACYE RT68S L rkfE, A I3 & A A Il il & 43

1. R
2. YA
3. B%

Rl A SRR R ATE R 22 5], WS SRS Hn T &,

Table 3. X%k

No. Raw file name Signal SR CH Resolution/Duration(s) F"(i;;ze
1 16 kHz_mono_ Sine | 46 \Hz | mono | 16 bit 10 313 |ERERGS
sine_10s.wav wave (Sine wave) o
IR & 4 16
KHz#i1 48 KHz,
48 kHz_mono Sine HRAER AR LA
2 L - 48 kHz | mono | 16 bit 10 938 BRRRE 3,
sine_10s.wav wave LLEF O - 8 KHz
P I IR R AE
.
3 16 kHz_mono_ Speak | 16kHz | Mono | 16 bit 10 313
speak_10s.wav
16 kHz_stereo_ ) — B0
4 speak_10s.wav Speak | 16 kHz |Stereo| 16 bit 10 626 (Speech) .
48 kH No.4 Fi1 No.6 xyim
5 speakz??socv(;; Speak | 48kHz | Mono | 16 bit 10 938 A
_10s. i e 42— 2
6 48 kHiz_stereo_ Speak | 48kHz |Stereo| 16 bit 10 1876
speak_10s.wav
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Table 3. it &% 455 ..continued

File size

No. Raw file name Signal SR CH ResolutionDuration(s) (kB)

48 kHz_mono_ Music | 48kHz | Mono | 16 bit 10 940 | BUhCHki
music_10s.wav (Music) »

No.8 X & X 1E
48 kHz_stereo . .
music__10$.wa; Music 48 kHz | Stereo 16 bit 10 1878 %HE%TWEX%%
—FERIEE, No.
9 RRWIEIE B4
) AP =
48 kHz_stereo_ Music | 48 kHz | Stereo | 16 bit 10 1878 | PENEM ik
music_sine_10s.wav + Sine & Music, £7/iE

Sine wave) .

5.3 PPl R4 E RE 8BS
N TV EARIERE, AT L TR

1. flif] Table 3 Frsi) 9 ANl 4N SD K+,

2. £ RT685 fffk ki HUX 9 AN, ARG FHRIRAE O RSN IR 48 S5 20 22 546, 40
Ja Sy Sl A 4 89 myEncode0. flac, myEncodel. flac ... myEncode8. flac.

3. ¥ SD R4GN PC, BGAESCHFRESHEI,  [FIIC SO KNI R 4E #E 0T .

lIBFLAC Fii s e (A9 O Fft 4454 Table 4 R, 1ESHE X

e compress level: FLAC i E 45454 0-8,

* do mid side stereo: PR “IHIE R LA EL (Interchannel
Decorrelation) ” [yE, ¥ stereo #%4ifiy mid_side 4b¥,

— WALy TRUE: i FH mid_side #x0gh5%, EIfEH mid Fii side %t B A 46
FEAT AR, B RS B BRI AR TR . Horp mid 5 SO (left channel-right
channel) /2, side % XA left channel —right channel .

— WS FLASE: #4{8 ] Independent 525, Bl /e A7 18 18 43 5l Bk b o

* loose mid side stereo: ZIZIF/R “FA” ff) mid_side .

— 5N TRUE: Encoder £:7F Independent i1 mid_side 7 [a] [ & M 1k F AL i

(do_mid side stereo 4 Ziy TRUE A &EAEFD -

— W44 FLASE: Encoder 2> HuE ik #%, BI5E4 i T do_mid_side_stereo [1yif
#%.

* max_lpc order: FRZEMTMSRD IpC BB EL, MBI EIFIRZE (residual) ik
/N, AHHGERFEIN o B BRI 0-32.

* max_residual_partition_order: RZ/XEAIIBEL WA 0 WASX, BA
blocksize () residual #3{yi F [7]—-rice_parameter £ 4555, WMREARNANE, XFH5HH
2"max_residual_partition_order 43X, BA4N45 X Ad FH & A [f] rice_parameter J:4mf4,
XFEH T R E 2 1T rice_parameter i R/ B FERT, (H2 )5 rice gufid o 1S
/N,

. #;Elpodization: T TRAL BB BOIN & eR B S 80k £ el F - BRAIK 23 ot = 8 48 T R
YR
—Tukey (P) %&: 0<=P <=1, P RHZH, i 7 @R, R P =0, XA

HRE, wmH P =1, XA Thann . & P R0 0%, 5e-1=0.5.

— subdivide_tukey % . J& partial_tukey Fii punchout_tukey {fj—Fh 58 5 %4 ) & 57520,
AT LAIRISOR AT RE 2 AR 25080 -

R [ 2T BN/ (blocksize) A& 1152 ANFFE sk, LPC ERiA blocksize

72 4096 - RAF: 5

2R IE S 5 M T
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Table 4. FLAC /& i 5t i S 455 5 4

do loose qlp do_ do_ min_ | max_ rice
:i::; mid__ mid__ r:"lpa:_ coeff._ cccit)f? esg;);e exl‘:zustl residual [residual param_ete *apo Block
level IEEL IEEL order p':eCI prec__ coding_ mod?el_ paEitio paEitio r_se_arch_ dization| size
stereo | stereo sion dist
search search |n_order |n_order
0 | FALSE | FALSE 0 0 FALSE | FALSE | FALSE 0 3 0 tukey 1152
(5e-1)
1 TRUE | TRUE 0 0 FALSE | FALSE | FALSE 0 3 0 tukey 1152
(5e-1)
2 | TRUE | FALSE 0 0 FALSE | FALSE | FALSE 0 3 0 tukey 1152
(5e-1)
3 | FALSE | FALSE 6 0 FALSE | FALSE | FALSE 0 4 0 tukey 4096
(5e-1)
4 | TRUE | TRUE 8 0 FALSE | FALSE | FALSE 0 4 0 tukey 4096
(5e-1)
5 | TRUE | FALSE 8 0 FALSE | FALSE | FALSE 0 5 0 tukey 4096
(5e-1)
6 | TRUE | FALSE 8 0 FALSE | FALSE | FALSE 0 6 0 subdivid | 4096
e_tukey
2)
7 | TRUE | FALSE 12 0 FALSE | FALSE | FALSE 0 6 0 subdivid | 4096
e_tukey
2)
8 | TRUE | FALSE 12 0 FALSE | FALSE | FALSE 0 6 0 subdivid | 4096
e_tukey
®3)
5.4 PPl fiA 1 e R %
T VSRR RS, TEPAT LN R
1. ¥4 Section 5.3 % 45 ) myEncode0.f1ac, myEncodel. flac......
myEncode8.flac ix 9 4~ FLAC St ft:, 73 AIHET fAG 454, MRS s h
mydecode0. wav, mydecodel. wave++--- mydecode8. wav.
2. £ PC L ¥ix 9 4 wav {4 5Section 5.35%} 3 [ 35 s 44 test.wav {ii F§ beyond
compare 1] HEX 753 02:xd b, seff5e 4 —SBUUER FLAC ot R 4i 2 A 200 . 17
I SRR AE I
5.5 ERRILE SCAFERT 20w
B T-LA_E FLAC (g il i #5225 SD Rogfk, ST s, MCU 35 SD k%
18, FIRES RN B 2 IS5 R FﬁuﬁaﬂJSeC’ﬂon53$DSectI0n54BﬁmEuiFE’Jﬁ%tH
b (GRS DhRESIEIEIED , KB EHOCAF S BIE =) SRAM v (A7 7y il
FSection 5.6) , L&/ fiff e ) SCPF B BTSN SRAM G U RS0 UE SO IE 1
HAPAEFERD) ,  BRiIT Al gl FLAC Zuf@idfEms .
TSR E] T SRAM X3, Br LT T —&#E SRAM 3525 (142 1 28 42\ FatFs
B f write, f read, f tell, f sizeZEfE, WF:
void virtual fs api resetReadPr (void) ;
uint8 t virtual fs api readbuf (uint8 t* data, uint32 t len);
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uint8 t virtual fs api copyMusic2Sram(char *inputfile);
uint8 t virtual fs api readbuf autoMovePr (uint8 t *data,
uint32 t len);

uint8 t virtual fs api seek(uint32 t absolute byte offset);
uint32 t virtual fs api tell (void);

uint32 t virtual fs api size(void);

bool virtual fs api eof (void);

NEIES A AR s

i TE) G i I HE R P BLRE S B T Fe R 45 B, T LASE I R e % Ah BB, A1 13X LA
il RT6xx f) OS Event Timer, ‘&[4 52 64 bit (Fa B s, TR SR T
L A T BB i) 5, T H CM33 i HiFi DSP #88 E 4 ), 4% T FAZAE A
] 5 I R iR 22 . I eh %k £ Cortex-M33 clock Rl HCLK R g it #h (ix B /2250
MHZ)

CM33 Fil HiFi4 R FEA—8, FEyEEAZ CM33 Z1# ] 0STIMERO, HiFi4 DSP {#H]
OSTIMERL . #ZCoRAS U1 -

static uint64 t gs encodeStartTimestamp; // starttimeStamp
static uint64 t gs encodeEndTimestamp; // endtimeStamp

CLOCK_AttachClk (kHCLK to OSTIMER CLK); // use HCLK 250MHz clc
// Switch clc source need reset os event timer (recount from
Zero) .

*(uint32 t *) (0x40020000 + 0x40)
*(uint32 t *) (0x40020000 + 0x70)

= 0x01 << 27; // PSCCTLO_SET
PSCCTLO_CLROSTIMER Init (OSTIMERO) ;

0x01 << 27; //

gs_encodeStartTimestamp =

OSTIMER GetCurrentTimerValue (OSTIMERO) ;

EncodeDemo (inputfilename, outputfilename, iter);
gs_encodeEndTimestamp = OSTIMER GetCurrentTimerValue (OSTIMERO) ;
PRINTF ("Timer consume:%.3fms\n", (gs_encodeEndTimestamp-—
gs_encodeStartTimestamp) /250000.0) ;

P X I 4

I.MX RT6xx ffi45 4.5 MB [{j K17, KB AN SRAM [F16 1. X B A7
fitr e SD P Ry 4/ FR 1) SO T sk it CM33 1) SDIO $: 114 FatFs 776313k 521
Music [X 1, Z[XIg A+ 4.5 MB SRAM ()i mittihik. ¥ DSP F1 CM33 (#4863, data i
% SRAM {1 HoAih [X 35k o

St CM33 Ly FLAC Mok ist, AR E 47— CM33 Rl af LA 17

. CM33 0] % 7 Music 4hf) SRAM [X 15, xf-F 0x0000 0000~0x0007 FFFF 7 SDK
BOAREZARB N AF, X RRATEAEE . F2 CM33 247 A 4737 inFigure Sp
o
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0x0047 FFFF |
Music(1.9MB)

0x0024 0000 =115

ARM CM33 Stack
00028 D000

ARM CM33 Heap

ARM CM33 .data
0x0010 0000

ARM CM33 text
0x0008 ARM CM33 interrupt

shared reserve memony(512KB)

0x0000 0000

Figure 5. CM33 iz 17 4 fif % P4 7 Xl /3 151

X T HiFi4 DSP ¥ FLAC Jil sk iit, i1 HiFi4 DSP RGeS 3, i 24kt CM33

JR 2l HiFi DSP Bt o, HIa104E, BTLASCPRT ZHE AT BT . OM33 3 f1 51K & 43
SO R Music g, ExfEH HiFi4 § 25007 (1) FLAC e f#fidkijt code Al data i

o B CM33 [ s flim /N HiFid, & pyA7kilsmnFigure 67K

00024 0000

0x0010 0000

Ox(O0E 0000

Gx0000 0000

Cx004T FFFF

Music( 1 96B)

DSP HiFE( 1 GME)

ARM cmd3{512K08)

shared reserve memary(512KE)

Figure 6. DSP iz 17 4 il % P A7 73 <]

/N

DSP HiFW Stack

DEP HF Heap

DSP HiFd data

DEP HiFid feat
DSP HFd intermupd

ARM CM33 Stack

ARM CM33 Heap

ARM CM33 data

ARM CM33 text
ARM CM33 intenmupt

6 Jiatas R

A FEPALE R FE T Table Sy iliAFR 55 .

Table 5. ji ¥

i H

CM33

DSP

S

BAT M0

300 MHz

600MHz

AN13793
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Table 5. i ¥{ 1% %...continued

el CM33 DSP
ARRLHAT B SRAM on Chip SRAM on Chip
IDE J A IAR for Arm 9.20.4 Xtensa Xplorer Version 9.0.18
SDK f A SDK_2.12.0 DSP Configuration V8.0.15
IDE {4525 -Ofast -03

Note:

X 2 frelik st IAR /4 CM33 i1 IDE, &R AL ilit)E 8. 1AR 5 MCUXpresso
A1 Keil ZEAH R E R, B Hia4T R 2 b

JE 4G =R I

xfT-Section 5.2d1 1y O ASe A, FeAfi143iI7E CM33 Fi HiFi4 /M bdb A7 R4, wT19 204
T 9K, BAKRRRE Title 1750 O ATMI R, BATIER DRSS 518 UKk

6.1

FLAC 45454 il 0-8, FLAC Fiidem LIME4E54 (Vi Table 4)

JEHESCHE RN CBAL KB) + X LR ARG R 4f WAV ST/

JEZE 5 RN (AL KB) + 3 L2 45 f5 FLACST AR K/

FEAEZ: R48 SO RN/ TR EA SO R/ ™ 100 %,

CM33 % 46¥ERF (FLAC XS N SD RkiiA, #Aifb s) « CM33 M IFas 46

B 48 58 S 18] QAR AN T 3R IR 45 5 (19 S E R 36 IE R 48 E R M) o

CM33 % 4ikErT (FLAC SCAFE 25 N\ SRAM [yfiA, $Aifp s) . CM33 i M ah
JEZ6 B R 48 56 ST ] CFHF 2345 5 SDR 5, SRR VR A R 48 FER ) .

. CM33 %5 SD RFElt RO o)« HHHE T = XS NSDREAFERT - LS A
SRAMER AKERT . FF P55 SDAR[FERT .

oA wWN A

8. HiFi4 L5t} (FLACE ASRAMpA, SAFD s) « HiFid i I FFUf 46 ) E 46 52 B
(IR IRl B & R4 SO L35 N SRAM.
9. HiFi4 L4 kEmt bk CM33 [E4ikers. FFxf bk HiFi4 5 CM33 L 45 FEr (12 5+ .

AN

Result = HiFi4 encode time consuming / CM33 encode time consuming * 100 %
AR 4R 5 N SRAM [RiRRAs . 2641508, fiTable 6% —47, HiFi4 #Emf Lk CM33
=0.060/0.242 * 100% = 25% , F/x HiFi4 E45FERH N CM33 E 455611 1/4, B
k> T Va (R E] o

Table 6. % #; % @16kHz_sine_mono_16bit.wav

CM33 core | CM33 core Time HiFi4 core s
. - . HiFi4 time

FLAC . After N . __compressioncompression consume gompression .
. | Source file .. Compression : . . consuming/
compression . (kB) encode file rate time- time- of pure time- CM33 time

level size (kB) write to SD | write to write data write to consumin

card (s) SRAM (s) | to SD card | SRAM (s) 9

0 313 279 89 % 1.716 0.242 1.474 0.060 25 %

1 313 279 89 % 1.627 0.236 1.391 0.060 26 %

2 313 279 89 % 1.532 0.236 1.296 0.060 26 %

3 313 134 43 % 1.478 0.837 0.641 0.258 31 %
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Table 6. & %5 @16kHz_sine_mono_16bit.wav...continued

3T NXP RT685 FLAC & i o 2h i A5 P e VP Al

CM33 core | CM33 core Time HiFi4 core s
- . . HiFi4 time
FLAC . After N . __compressioncompression consume gompression .
.| Source file .. Compression . . . consuming/
compression . (kB) encode file rate time- time- of pure time- CM33 time
level size (kB) write to SD | write to write data write to consumin
card (s) SRAM (s) | to SD card | SRAM (s) 9
4 313 123 39 % 1.534 0.997 0.537 0.311 31 %
5 313 123 39 % 1.549 0.999 0.550 0.311 31 %
6 313 118 38 % 2.275 1.780 0.495 0.553 31 %
7 313 115 37 % 2.865 2.421 0.444 0.759 31 %
8 313 100 32% 4.039 3.642 0.397 1.121 31 %
Table 7. & %i#% 1 @48kHz_sine_mono_16bit.wav
CM33 core | CM33 core Time HiFi4 core s
. . . HiFi4 time
FLAC . After N . __compressioncompression consume gompression .
.| Source file .. Compression : . : consuming/
compression “ . (kB) encode file rate time- time- of pure time- CM33 time
level size (kB) write to SD | write to write data write to consumin
card (s) SRAM (s) | to SD card | SRAM (s) 9
0 938 642 68 % 2.933 0.592 2.341 0.172 29 %
1 938 642 68 % 3.204 0.593 2.611 0.172 29 %
2 938 642 68 % 4.036 0.594 3.442 0.172 29 %
3 938 296 32 % 3.533 2.385 1.148 0.756 32%
4 938 296 32 % 4.257 2.850 1.407 0.909 32%
5 938 296 32 % 4.302 2.853 1.449 0.911 32 %
6 938 271 29 % 6.156 5.182 0.974 1.640 32 %
7 938 271 29 % 8.358 7.097 1.261 2.254 32 %
8 938 242 26 % 11.938 10.668 1.270 3.333 31 %
Table 8. %47 @16kHz_speak_mono_16bit.wav
CM33 core | CM33 core Time HiFi4 core s
. . . HiFi4 time
FLAC . After N . __compressioncompression consume gompression .
. | Source file .. Compression : : : consuming/
compression “_. (kB) encode file rate time- time- of pure time- CM33 time
level size (kB) write to SD | write to write data write to consumin
card (s) SRAM (s) | to SD card | SRAM (s) 9
0 313 228 73 % 1.464 0.230 1.234 0.059 26 %
1 313 228 73 % 1.491 0.232 1.259 0.059 26 %
2 313 228 73 % 1.400 0.233 1.167 0.059 25 %
3 313 228 73 % 1.882 0.848 1.034 0.260 31 %
4 313 227 73 % 1.666 1.013 0.653 0.315 31 %
5 313 226 72 % 1.822 1.029 0.793 0.315 31 %
6 313 223 71 % 2.575 1.827 0.748 0.560 31 %
7 313 222 71 % 3.273 2.486 0.787 0.775 31 %
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Table 8. & 4;# I @16kHz_speak_mono_16bit.wav...continued

3T NXP RT685 FLAC & i o 2h i A5 P e VP Al

CM33 core | CM33 core Time HiFi4 core HiFi4 time
FLAC . After N . __compressioncompression consume gompression .
.| Source file .. Compression . . . consuming/
compression . (kB) encode file rate time- time- of pure time- CM33 time
level size (kB) write to SD | write to write data write to consumin
card (s) SRAM (s) | to SD card | SRAM (s) 9
8 313 221 71 % 4.509 3.774 0.735 1.141 30 %
Table 9. J&#%i % @16kHz_speak_stereo_16bit.wav
CM33 core | CM33 core Time HiFi4 core HiFi4 time
FLAC . After L . __compressioncompression| consume compression .
.| Source file .. Compression : . : consuming/
compression “ . (kB) encode file rate time- time- of pure time- CM33 time
level size (kB) write to SD | write to write data write to consumin
card (s) SRAM (s) | to SD card | SRAM (s) 9
0 626 453 72 % 1.871 0.387 1.484 0.100 26 %
1 626 228 36 % 1.224 0.334 0.890 0.078 23 %
2 626 228 36 % 1.254 0.388 0.866 0.083 21 %
3 626 453 72 % 2.980 1.613 1.367 0.500 31 %
4 626 227 36 % 2.744 1.939 0.805 0.607 31 %
5 626 226 36 % 3.486 2.725 0.761 0.855 31 %
6 626 223 36 % 5.942 5111 0.831 1.590 31 %
7 626 222 35 % 7.867 7.114 0.753 2.219 31 %
8 626 221 35 % 11.662 10.982 0.680 3.319 30 %
Table 10. ;4531 @48kHz_speak_mono_16bit.wav
CM33 core | CM33 core Time HiFi4 core HiFi4 time
FLAC . After N . __compressioncompression| consume gcompression .
. | Source file .. Compression : : : consuming/
compression “_. (kB) encode file rate time- time- of pure time- CM33 time
level size (kB) write to SD | write to write data write to consumin
card (s) SRAM (s) | to SD card | SRAM (s) 9
0 938 569 61 % 2.806 0.576 2.230 0.165 29 %
1 938 569 61 % 2811 0.577 2.234 0.165 29 %
2 938 569 61 % 2.784 0.577 2.207 0.165 29 %
3 938 551 59 % 4.209 2.420 1.789 0.764 32 %
4 938 549 59 % 4.686 2.908 1.778 0.923 32 %
5 938 548 58 % 5.079 2.912 2.167 0.925 32 %
6 938 547 58 % 7.780 5.282 2.498 1.654 31 %
7 938 545 58 % 9.439 7.294 2.145 2.292 31 %
8 938 544 58 % 13.563 11.113 2.450 3.383 30 %
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Table 11. %45 % @48kHz_speak_stereo_16bit.wav

3T NXP RT685 FLAC & i o 2h i A5 P e VP Al

CM33 core | CM33 core Time HiFi4 core HiFi4 time
FLAC . After N . __compressioncompression consume gompression .
.| Source file .. Compression . . . consuming/
compression size (kB) encode file rate time- time- of pure time- CM33 time
level size (kB) write to SD | write to write data write to consumin
card (s) SRAM (s) | to SD card | SRAM (s) 9
0 1876 1132 60 % 5.126 1.000 4.126 0.282 28 %
1 1876 570 30 % 3.029 0.843 2.186 0.220 26 %
2 1876 570 30 % 3.196 1.017 2179 0.237 23 %
3 1876 1099 59 % 8.330 4.678 3.652 1.476 32%
4 1876 550 29 % 6.121 4174 1.947 1.327 32%
5 1876 549 29 % 9.849 7.997 1.852 2.537 32%
6 1876 547 29 % 17.049 15.110 1.939 4.725 31 %
7 1876 546 29 % 22.882 21.087 1.795 6.596 31 %
8 1876 545 29 % 34.503 32.521 1.982 9.873 30 %
Table 12. % #4i3% 1) @48khz_mono_music_10s.wav
CM33 core | CM33 core Time HiFi4 core HiFi4 time
FLAC . After L . __compressioncompression| consume gcompression .
.| Source file .. Compression : . : consuming/
compression “_. (kB) encode file rate time- time- of pure time- CM33 time
level size (kB) write to SD | write to write data write to consumin
card (s) SRAM (s) | to SD card | SRAM (s) 9
0 940 699 74 % 4.419 0.598 3.821 0.168 28 %
1 940 699 74 % 3.242 0.595 2.647 0.168 28 %
2 940 699 74 % 3.185 0.595 2.590 0.168 28 %
3 940 667 71 % 4.489 2.448 2.041 0.770 31 %
4 940 658 70 % 5.135 2.956 2179 0.932 32%
5 940 658 70 % 5.776 2.948 2.828 0.934 32 %
6 940 658 70 % 7.586 5.330 2.256 1.665 31 %
7 940 648 69 % 9.393 7.357 2.036 2.312 31 %
8 940 648 69 % 14.396 11.233 3.163 3.410 30 %
Table 13. J: 4531 @48khz_stereo_music_10s.wav
CM33 core | CM33 core Time HiFi4 core HiFi4 time
FLAC . After N . __compressioncompression| consume gcompression .
. | Source file .. Compression : : : consuming/
compression “ . (kB) encode file rate time- time- of pure time- CM33 time
level size (kB) write to SD | write to write data write to consumin
card (s) SRAM (s) | to SD card | SRAM (s) 9
0 1878 1411 75 % 7.925 1.029 6.896 0.289 28 %
1 1878 1387 74 % 6.877 1.100 5777 0.286 26 %
2 1878 1381 74 % 5.993 1.272 4721 0.308 24 %
3 1878 1351 72 % 9.105 4.724 4.381 1.489 32 %
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Table 13. £ 4i3 1) @48khz_stereo_music_10s.wav...continued

CM33 core | CM33 core Time HiFi4 core HiFi4 time
FLAC Source file After Com ressionr:ompressionr;ompression consume r:ompressionconsumin /
compression size (kB) encode file | fate time- time- of pure time- CM33 timge
level size (kB) write to SD | write to write data write to consumin
card (s) SRAM (s) | to SD card | SRAM (s) 9
4 1878 1308 70 % 11.754 6.743 5.011 2.123 31 %
5 1878 1307 70 % 14.731 10.588 4,143 3.344 32 %
6 1878 1306 70 % 24.373 20.131 4,242 6.270 31 %
7 1878 1288 69 % 32.455 28.198 4.257 8.801 31 %
8 1878 1288 69 % 47.913 43.703 4.210 13.192 30 %
Table 14. %4531 @48khz_stereo_music_sine_10s.wav
CM33 core | CM33 core Time HiFi4 core HiFi4 time
FLAC Source file After Com ressicm::ompressiont:ompression consume r:ompressioncc’nsurnin /
compression size (kB) encode file [ ?ate time- time- of pure time- CM33 timge
level size (kB) write to SD | write to write data write to consumin
card (s) SRAM (s) | to SD card | SRAM (s) 9
0 1878 1023 54 % 5.585 1.011 4.574 0.279 28 %
1 1878 1023 54 % 4.524 1.018 3.506 0.256 25 %
2 1878 1023 54 % 4.680 1.213 3.467 0.280 23 %
3 1878 912 49 % 8.972 4.660 4.312 1.472 32%
4 1878 905 48 % 10.673 6.636 4.037 2.078 31 %
5 1878 905 48 % 13.314 10.471 2.843 3.301 32 %
6 1878 887 47 % 23.087 19.970 3.117 6.224 31 %
7 1878 877 47 % 31.792 27.891 3.901 8.724 31 %
8 1878 858 46 % 47.353 43.080 4.273 13.099 30 %

iyt Table 6 | Table 14, w33 N L4518
KT FLAC {46200

1. i@ Table 6 % Table 14, AT LAHRME H: WRBDIREEMHEHR, KRN
SBLHRTT (BUERC |, (HIR4EFERT 2P, Xt 5 SEPRE S — 2

2. @it Table 6 3| Table 14, xfLt “CM33% E4HFERT (BN SD RhAD 7 A1 “CM33 #%
JEGEFERT (5N SRAM RiAR) 7 PRI, RATTATLLE HFEIS Z2 AR K. S 0E T RATTH
RAR: R B KVl FLAC R4RIK SEPRAEIT, 2 LBRIS SD [sgm. [Fn
A K I CMBBESD-R [ FER IR AT g, BRI [FRE /NS fF (inTable 7fjlevel
gméﬁiﬂﬁﬂﬁ%@%%ﬁo B8 SD RS0 R AHENLE] Cn ECCL i 51y
) FE

3. it Table 6 fil Table 7, V443 & 46 &4 et 2 i 16 KHz32 53 48 KHz, XfH
CM33 fzfil HiFi4 &1 R 4iens, W2 JLFnT 3 . FrLUENERIERIIRA S
FLAC 4 E R 2 e P IEAR G

4. 5@ Table 6 #1 Table 8, ) K Table 7, Table 10, #iTable 12nPI/EH, *TFAX S5
WEAE (4 sine, speakfMusic, #JAmono) FI%E, FLAC [F]Z:giencodesEit 1
T8, EAFFERT 22 RO% LA . HR AR ZE R0, B Sine wave (¥ 4% 2
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. il Table 13 f1 Table 14 R[LIfEH!, ST Pl HE H A 4 Ffostereo 24, (L4

- NXP RT685 FLAC F£ i J 2 A A P e VE Al

T Speak X iE i E i, X5 PRGN — 8. BROAIESRWAR 5 A 5 AR 25/
k7, B Rice Jifi{f thox s/

. j@xd Table 8 #1 Table 9, ) & Table 10 #1 Table 11a] DI/AH, %tF[E—AN&F 5

mono FiI stereo [ [X jj|, FLAC [EAFFERT A 2 [ 5. B ) R 4e 2 stereo 2
SIS T AS (LPC) 124, XIS &40 Lt FliE AR, H R TPt

- i@id Table 11 1 Table 13 nrLIfG, xi-J-stereofii, i Bt A HH Rl 2 b P iE

AHIFN & SUSEFERS, RIS 30 30 % /i £ .
i

WEEZR, REEFHRNHZEAR. SEFERIYE.

- ilid Table 9 1 Table 11 wy LI £ xf T-stereo 4, % 3 KHiEHA — AW &R

Wo HIEAFHRIEAWMRELRE ) 1A 2. @it xf bk Table 4 wBLR B2 A R4 % 3
B 1 il do_mid_side_stereoif i 8. [T LATT LA xS - Stereo Z4ii, A&
HERETF R Z I ) T A 5 2

KT RT68S 1 L4 -

1.

it Table 6 % Table 14, FAIAr LW R F ti: £ HiFi4 3217452 600 MHz % by
CM33 jzf74li% 300 MHz [0, HiFi4 i@ kA SO0 T oM33, HEEIRFA KT
Wifio HiFi4 B RARFER P30 CM33 B 4iFERT () 1/3.

. j@jd Table 6 % Table 14, FATAI LA HixtT E40irE 300 MHz ) CM33 %k i3t :

a. W SRS, w16KHz_mono_16bitix 2% (Table 6 f1 Table 8) . 0-8 frg
) 45 S R R A B e TR 48 (FRATTIX B SRR EARAT LAZE 1S 58 UK 4l
BIIA Dy AT ASER IS 46) .

b. %+ 48KHz mono 16bit, 16KHz stereo 16bit iX3&

(Table 7, Table 9, Table 10f1 Table 12) . [& 7T &edegk 8 ASEefi 3 seh &
45, JLARACT 8 FRAa55 e H#R /& v] AT 21 o

c. XF 48KHz_stereo_16bit Kk E {5 & %45 (Table 11, Table 13, #n

Table 14) . 5 K% AN ¥ He4ii 2% A% Sy 4.

. jyT Table 6 5| Table 14, 3%A1AT LAZ H % T £ 4i7e 600 MHz 1) HiFi4 DSP #%54 :

* fnf 48KHz_stereo_16bit 3 50 18 A 58 2 AH IR (K & SAE 8 4GS Sz /1, *F
FCABZE R ) S AT e 05 155 0-8 04 A i SEiy R4 . ELFEIRT Ly CM33 925 % -
30 %, AbFRH AUECHE AR

6.2 fRIEKI

s7F Section 5.2 th )94, 45t Section 6.1 ()£ 45, 1 LAEF] 9*9=81 4~ FLAC ¢
1o BAPRILAR U CM3 3F1 HiFid piAMZ EHETARIE. B2 9 Mk, fEAKRER %
Title /7 4h 1 O A7H B, TR —ANEHEL . 558 UK

1.
2.

3.
4.

FEAE4ES: 5 0-8, FLAC 45 SR 4252t
FLAC JRUASCE R/ (AL kB) - dxX BRI X N R AR5 2%, 405 4= s FLACTH S 4
Ko

RIS G SO RN (CBART kB« 3% B MR T 5 WAV S (R K

L is WAV 25— KRR 5 it WAV S 5 J5Ug Section 5.2 (1) 6 4~ WAV
AR R, R sE 4 — B Yes, & NIA No.

- CM33 & FEAEI (WAV S5 N SD RfpRA, $AFD s) : CM33 B ITUA AR 2

figp s 52 B PR IR 8] P SRBBUS 46 S 9 SCAF B IR 4 IR D

- CM33 i f# AEmS (WAV SCfF5 N\ SRAM A, FAED s) @ CM33 % WJT g 5

fR IR SE RIS (] T 54 5 SDRIGEI, SRAETVEAN AR EFERD .

- CM33 5 SD RFemy (ALFD ) « 57 = XS SD RECAFERS - SUAFTBA

SRAM fig A £ .
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3T NXP RT685 FLAC & i o 2h i A5 P e VP Al

8. HiFi4 fi /x5 X SRAM LIy (WAV SCfF5 N\ SRAM RA, Hfifb s) « HiFid i MJF
URMR R RIS B 18] T 5455 SD RIKEEM, RAERRITAL AR EAERD .

9.

%
HHE A

IR FERT L = HiFi4 2 /5 RERT /CM33 25 48R * 100 %
DL AR RE AR 115 N SRAM (IFRAKH 5. 561568, I FRE—1F, M

b = 0.025/0.099 * 100 % = 25 %, k&5 AR HIMRIEIL S, HiFid F 53404 T
CM33 Y4 fyif [ .

Table 15. ## %37 @16kHz_mono_sine_16bit.wav

HiFi4 fg [ FErs Lk CM33 AR IR FER : FIDRIFAGHIFi4f [ kERS 2 CM33fi ke 1) 2 /b

Time

consistent | CM33 core e consume LIS e HiFi4 time
R . FLAC After . decode decode .
Compression . . with the decode . of pure . consuming/
Source file | decode file . . - time - . time - .
level . . original. |time - write . write data . CM33 time
size (kB) size (kB) wav file to SD (s) write to to SD write to consumin
SRAM (s) SRAM (s) g
card (s)
0 279 313 Yes 2.144 0.099 2.045 0.025 25 %
1 279 313 Yes 2.084 0.092 1.992 0.025 27 %
2 279 313 Yes 1.876 0.095 1.781 0.025 26 %
3 134 313 Yes 1.762 0.094 1.668 0.025 26 %
4 123 313 Yes 1.765 0.101 1.665 0.027 27 %
5 123 313 Yes 1.776 0.096 1.680 0.027 28 %
6 118 313 Yes 1.767 0.095 1.672 0.025 26 %
7 115 313 Yes 1.767 0.096 1.671 0.027 28 %
8 100 313 Yes 1.866 0.098 1.768 0.026 26 %
Table 16. ## )% 37 @48kHz_mono_sine_16bit.wav
Time -
consistent | CM33 core (SR O consume IS EED HiFi4 time
L . FLAC After . decode decode .
Compression . . with the decode . of pure . consuming/
Source file | decode file . . . time - - time - -
level . . original. |time - write . write data . CM33 time
size (kB) size (kB) wav file to SD (s) write to to SD write to consumin
SRAM (s) SRAM (s) 9
card (s)
0 642 938 Yes 6.635 0.247 6.388 0.066 27 %
1 642 938 Yes 7.126 0.250 6.876 0.066 27 %
2 642 938 Yes 5.764 0.247 5.517 0.066 27 %
3 296 938 Yes 5.485 0.241 5.244 0.059 25 %
4 296 938 Yes 5.588 0.238 5.350 0.059 25 %
5 296 938 Yes 5.574 0.241 5.333 0.059 25 %
6 271 938 Yes 5.677 0.261 5.416 0.059 23 %
7 271 938 Yes 5.599 0.241 5.358 0.059 25 %
8 242 938 Yes 5.397 0.239 5.158 0.059 25 %
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Table 17. fi# s %1 @16kHz_mono_speak_16bit.wav

3T NXP RT685 FLAC & i o 2h i A5 P e VP Al

Time i
FLAC After consistent | CM33 core Cl(\;lj:otz’:re consume H:’IZ:ocdo;e HiFi4 time
Compression Source file | decode file with the decode time - of pure time - consuming/
level size (kB) size (kB) original. |time - write write to write data write to CM33 time
walv file to SD (s) to SD consuming
SRAM (s) SRAM (s)
card (s)
0 228 313 Yes 1.782 0.094 1.688 0.025 26 %
1 228 313 Yes 1.776 0.091 1.685 0.025 27 %
2 228 313 Yes 1.797 0.094 1.703 0.025 26 %
3 228 313 Yes 1.961 0.096 1.865 0.026 27 %
4 227 313 Yes 1.991 0.104 1.887 0.028 27 %
5 226 313 Yes 2.075 0.102 1.973 0.028 27 %
6 223 313 Yes 2.160 0.106 2.054 0.029 27 %
7 222 313 Yes 2.126 0.113 2.013 0.037 32%
8 221 313 Yes 1.941 0.116 1.825 0.036 31 %
Table 18. fif %1 @16kHz_stereo_speak_16bit.wav
Time i
FLAC After consistent | CM33 core CI(\jII::o(:’c:e consume H:Z':ocdo;e HiFi4 time
Compression Source file | decode file with the decode time - of pure time - consuming/
level size (kB) size (kB) original. |time - write write to write data write to CM33 time
wav file to SD (s) SRAM (s) to SD SRAM (s) consuming
card (s)
0 453 626 Yes 3.790 0.163 3.627 0.043 26 %
1 228 626 Yes 4.432 0.137 4.295 0.039 28 %
2 228 626 Yes 4.298 0.139 4,159 0.037 26 %
3 453 626 Yes 3.738 0.176 3.562 0.045 25 %
4 227 626 Yes 3.691 0.144 3.547 0.043 30 %
5 226 626 Yes 4.306 0.145 4.161 0.041 28 %
6 223 626 Yes 3.570 0.143 3.427 0.041 28 %
7 222 626 Yes 3.487 0.156 3.331 0.049 31 %
8 221 626 Yes 3.966 0.153 3.813 0.048 31 %
Table 19. fi# %31 @48kHz_mono_speech_10s.wav
Time i
FLAC After consistent | CM33 core CI(\iII::ozzre consume H:;l:ocdo;e HiFi4 time
Compression Source file | decode file with the decode time - of pure time - consuming/
level size (kB) size (kB) original .wav| time - write write to write data write to CM33 time
file to SD (s) SRAM (s) to SD SRAM (s) consuming
card (s)
0 569 938 Yes 5.613 0.245 5.369 0.061 25 %
1 569 938 Yes 5.766 0.242 5.524 0.061 25 %
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Table 19. fi#): %1 @48kHz_mono_speech_10s.wav...continued

3T NXP RT685 FLAC & i o 2h i A5 P e VP Al

Time -
consistent | CM33 core (SRR 20 consume 17T HiFi4 time
N . FLAC After . decode decode .
Compression . . with the decode . of pure . consuming/
Source file | decode file | .. . . time - . time - .
level . . original .wav| time - write . write data . CM33 time
size (kB) size (kB) file to SD (s) write to to SD write to consumin
SRAM (s) SRAM (s) 9
card (s)
2 569 938 Yes 5.642 0.245 5.397 0.061 25 %
3 551 938 Yes 5.873 0.257 5.616 0.064 25 %
4 549 938 Yes 5.944 0.273 5.671 0.070 26 %
5 548 938 Yes 5.571 0.271 5.300 0.070 26 %
6 547 938 Yes 5.280 0.276 5.004 0.071 26 %
7 545 938 Yes 5.772 0.322 5.450 0.091 28 %
8 544 938 Yes 6.003 0.300 5.703 0.090 30 %
Table 20. fi# %31 @48kHz_stereo_speak_16bit.wav
Time -
consistent | CM33 core R consume Ll =T HiFi4 time
N . FLAC After . decode decode .
Compression . . with the decode . of pure . consuming/
Source file | decode file . . . time - - time - .
level ; . original. |time - write . write data . CM33 time
size (kB) size (kB) wav file to SD (s) write to to SD write to consumin
SRAM (s) SRAM (s) 9
card (s)
0 1132 1876 Yes 11.240 0.451 10.789 0.115 25 %
1 570 1876 Yes 11.506 0.371 11.136 0.104 28 %
2 570 1876 Yes 11.406 0.360 11.046 0.098 27 %
3 1099 1876 Yes 12.766 0.493 12.273 0.124 25 %
4 550 1876 Yes 11.800 0.396 11.404 0.114 29 %
5 549 1876 Yes 11.256 0.392 10.864 0.108 28 %
6 547 1876 Yes 11.692 0.391 11.301 0.108 28 %
7 546 1876 Yes 10.812 0.420 10.392 0.128 30 %
8 545 1876 Yes 11.526 0.419 11.107 0.128 30 %
Table 21. fif %31 @48khz_mono_music_10s.wav
Time e
consistent | CM33 core (D CelD consume HiFi4 core HiFi4 time
X . FLAC After . decode decode .
Compression . . with the decode . of pure . consuming/
Source file | decode file | .. . - time - . time - .
level . . original .wav| time - write . write data . CM33 time
size (kB) size (kB) file to SD (s) write to to SD write to consumin
SRAM (s) SRAM (s) g
card (s)
0 699 940 Yes 5.860 0.253 5.607 0.061 24 %
1 699 940 Yes 6.318 0.251 6.067 0.061 25%
2 699 940 Yes 5.564 0.275 5.289 0.061 22 %
3 667 940 Yes 5.271 0.275 4.997 0.068 25 %
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Table 21. fi# )£ %1 @48khz_mono_music_10s.wav...continued

Time -
consistent | CM33 core (SRR 20 consume 17T HiFi4 time
N . FLAC After . decode decode .
Compression . . with the decode . of pure . consuming/
Source file | decode file | .. . . time - . time - .
level . . original .wav| time - write . write data . CM33 time
size (kB) size (kB) file to SD (s) write to to SD write to consumin
SRAM (s) SRAM (s) 9
card (s)
4 658 940 Yes 5.298 0.292 5.006 0.076 26 %
5 658 940 Yes 5.325 0.290 5.035 0.076 26 %
6 658 940 Yes 5.542 0.293 5.250 0.076 26 %
7 648 940 Yes 5.318 0.319 4.999 0.104 33 %
8 648 940 Yes 5.318 0.322 4.997 0.104 32%
Table 22. %% 31 @48khz_stereo_music_10s.wav
Time -
consistent | CM33 core (S B Rl consume nlliTE) Gl HiFi4 time
N . FLAC After . decode decode .
Compression . . with the decode . of pure . consuming/
Source file | decode file . . . time - - time - .
level ; . original. |time - write . write data . CM33 time
size (kB) size (kB) wav file to SD (s) write to to SD write to consumin
SRAM (s) SRAM (s) 9
card (s)
0 1411 1878 Yes 10.611 0.463 10.148 0.116 25 %
1 1387 1878 Yes 10.387 0.498 9.889 0.136 27 %
2 1381 1878 Yes 10.451 0.495 9.956 0.135 27 %
3 1351 1878 Yes 10.420 0.517 9.903 0.131 25 %
4 1308 1878 Yes 10.482 0.580 9.902 0.167 29 %
5 1307 1878 Yes 10.489 0.583 9.906 0.167 29 %
6 1306 1878 Yes 10.468 0.582 9.886 0.167 29 %
7 1288 1878 Yes 11.308 0.644 10.664 0.225 35%
8 1288 1878 Yes 10.934 0.642 10.293 0.223 35 %
Table 23. fif %31 @48khz_stereo_music_sine_10s.wav
Time e
consistent | CM33 core (LR EEIe consume It ) HiFi4 time
X . FLAC After . decode decode .
Compression . . with the decode . of pure . consuming/
Source file | decode file . . - time - . time - .
level . . original. |time - write . write data . CM33 time
size (kB) size (kB) wav file to SD (s) write to to SD write to consumin
SRAM (s) SRAM (s) 9
card (s)
0 1023 1878 Yes 10.552 0.452 10.100 0.114 25 %
1 1023 1878 Yes 10.357 0.475 9.882 0.114 24 %
2 1023 1878 Yes 10.365 0.453 9.913 0.114 25 %
3 912 1878 Yes 10.367 0.481 9.887 0.121 25 %
4 905 1878 Yes 10.441 0.499 9.942 0.130 26 %
5 905 1878 Yes 10.390 0.500 9.890 0.130 26 %
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Table 23. fi#)x 3% 1) @48khz_stereo_music_sine_10s.wav...continued

Time -

consistent | CM33 core (SRR 20 consume 17T HiFi4 time

N . FLAC After . decode decode .
Compression . . with the decode . of pure . consuming/

Source file | decode file . . . time - . time - .
level . . original. |time - write . write data . CM33 time

size (kB) size (kB) wav file to SD (s) write to to SD write to consumin
SRAM (s) SRAM (s) 9
card (s)

6 887 1878 Yes 10.489 0.495 9.994 0.128 26 %

7 877 1878 Yes 10.416 0.529 9.887 0.157 30 %

8 858 1878 Yes 10.472 0.531 9.941 0.157 30 %

it Table 15 5| Table 23, w7 bl{5] i JLA-416:
% T FLAC {4 9L

1. JRATAT LA B0 [7] — SO AEAN R R 47 55 A5 2 IR PR 5 A0, FOAR S FEI S AR — B

2. XFEEgmY, FLAC 455 2 W onk g B (8 A BORRIREMA , T RSS2 A K. m] A
fEDy: IRARSE PO, At i B X 8] 25 SRR R I IS A 5k (I
D) T AR A X R AR R A A SRR R R R AT

3. FLAC Sk il ity Bt /2 5 (B A o I 2 M 15 AR A AR TE A [R) RS O B A 152 B,
XA BT FLAC Zfid .

KT RT68S [ fift i 4 I«

1. i@yt Table 15 3| Table 23, IRATF LB EHFE L. 7 HiFi4 iz4745i% 600 MHz % bt
CM33 iZ4745i% 300 MHz [yi5m F, HiFid @& MEEm BT M33, Hig A KT
Pifis. HiFi4 #Z M AR P30y CM33 i e (191/3 ~ 1/4, X5 Section 6.1 rfx
(1) [ 4 45 8 e AR — 2

2. 5@yt Table 15 % Table 23, FA11A] LLE H %1 T 45 300 MHz ftj CM33 1 600 MHz
HiFi4 DSP skiji, #GEMS7E 0.6 s Pyt Table 5 du £ 41y 10 s FLAC 555U i A JR ik
1) WAV %4z

6.3 FLAC py7E& N FE

PLU R PPAY FLAC Zmfigitxf MCU BEisf et 1 1AR (FLE WL Table §) . JyikinF: Xt
F TEXT F1 DATA, FRATAT AKX LN N MRS §T f5 1) map S, #REIZEERIAT. X+ HEAP
X3 T2 sl A2, ATPTLMER _ iar dlmallinfo () M#CRAFEIRIEL heap ¥4
HE R, %F Stack X3, w]LLmEid{fige IAR [ “Enable stack usage analysis” $iHt, 45
Fin Table 24 frx. Frnlf B RN 2 FLAC K45 KT 2 %5, T s
1%, Heap VHFESIEMIRZ .

Table 24. /N5

Category ENCODER DECODER
Compress level 0-2 3-8 0-8
RO TEXT 95’578 bytes 35’638 bytes
RO DATA 14’832 bytes 8’328 bytes
R/W DATA 556 bytes 552 bytes
Heap 158’576 bytes 431’360 bytes 99'784 bytes
Stack 6'232 bytes 5'272 bytes
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71

7.2

GNU profiler /)43

Profiler & GNU (f{j—/N T H, F SR8 A P ACHS rh AN s B FE RS S EE, REOR A G R
s, T DUR TR AR ke i R A, sl TR AN R BOR 9% &, X AT LLFE BY
BATTH A RN E AL ] A

Tensilica Xtensa 7 #:fgi {4 profiling 530, R A £ DPAf R 7 28 X B 7 & _Eis
17, RGBT Xtensa g i 3% & I ke, SRIFSEH S AR BURAER . fJm R 8
A ki profiling i i OCD Deamon T B k%% PC imfrfgiesk (#ii libgdbio f#,
T LA Z5ifdi FE gdbio LSP sks#eh AT S0/ .« A E 4T Tensilica [yfgiff: profiling 4> #7,
FHEPLUN =AND IR,

RN S 12 AN BE RN INEC B A BE profiling.

* ¥ n profile fRA%IHIZAT .

* fdiF] gprof f@fr 5 4f gmon. out.

W2 VNP IR, 2% Xtensa #4235 H 3 N (GNU Profiler User’s Guide) (4%,

Profiling {443 #7

it Section 7.1 iy 3 LR, AR LA 240 Figure 7 ¢ profile.txt s, H 4% Flat
profile, Call Graph, annotated source J| /M4y, fE Flat profile ¥, &4k %2
FEEFEI AT SR IRHE 7 1, S T R SRR 1), 2 IRR . B LAFRATT AT LA BT
FLAC encoder £33k #t, tb&:ERS ) FLAC__Ipc_compute_autocorrelation g%, 54
TS RRAIRA A TSR ERleiRERS ( sR Eus s HiFi4 (1 ITCM X35,
217, sE A HiF 4 Kpikde 445 H 51X LA R A A 1 1%

1| profile.txt - Notepad - m} X
File Edit Format View Help
Flat proﬂle:| A
Each sample counts as 16384 cycles.
self total
cumulative self cycles cycles
% cycles cycles calls Jcall /call name most cosume time func list.
) () > -

25.54 0.e0 0.e0 __muldf3
23.38 0.00 9.00 FLAC_ lpc_compute_autocorrelation
16.80 0.00 0.00 __extendsfdf2
16.07 0.00 0.00 __adddf3

5.28 0.00 9.00 FLAC__ lpc_compute_residual_from_glp_coefficients

2.37 .00 0.00 FLAC__ fixed_compute_best_predictor_wide

1.60 0.00 0.00 __subdf3

1.23 0.ee 0.ee FLAC__bitreader_read_rice_signed_block

1.11 0.00 0.00 FLAC_ bitwriter_write_rice_signed_block

1.00 9.00 9.00 FLAC__ stream_encoder_process_interleaved

0.55 .00 0.00 find_best_partition_order_

0.46 .00 0.00 FLAC__fixed_compute_residual

8.45 9.00 9.0 precompute_partition_info_sums_

.45 0.00 9.00 FLAC__MD5Transform

09.43 0.00 9.00 FLAC_ lpc_restore_signal

0.36 .00 .02 memcpy

8.27 9.00 9.00 FLAC_ lpc_window_data

.27 0.00 9.00 FLAC__fixed_compute_best_predictor

0.26 0.00 0.00 memcmp

0.22 0.00 .00 USART_WriteBlocking

0.21 .00 .00 FLAC_ lpc_window_data_partial

A.78 a.an A_AA read frame !
< >

Ln1, Col 14 100%  Windows (CRLF) ANSI
Figure 7. Profile Flat profile i 4)#5;
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1. B0AIE T PR ZE FLAC & JC45 1 da fAhY

2. XtF FLAC f [, RT685 ff) CM33 F1 HiFid DSP A Z & REFEAA AT o

3. X+ FLAC J£45, RT685 ft] CM33 Al HiFid it i 43 5 AT AR e i s Bl 0-8 42545 1)
SR 4, X /D4 v O B A T SR A SR R R S R i

4. 4RSI, HiFi 4 DSP@600 MHz i 117 y CM33@300 MHz f1 25 - 30 4,

S. WHUMRE, FEAEMIA R R4S 400 B AT RN s R K. Il H 4 A I 75 22 6 3k B A A
WEAESE L, P (a5 23 5 .

9 mEuH

FLAC website

GNU gprof

GNU Profiler User’s Guide Version 2.34
MIMXRT600-EVK Schematic (Rev E2)
RT600 User Manual (document UM11147)

A

10 f2iT)ss

A5 H 3 ]
0 202211 430 VIR K AR
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11.1 Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

11.2 Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default

in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

AN13793

All information provided in this document is subject to legal disclaimers.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at http://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Suitability for use in non-automotive qualified products — Unless

this data sheet expressly states that this specific NXP Semiconductors
product is automotive qualified, the product is not suitable for automotive
use. It is neither qualified nor tested in accordance with automotive testing
or application requirements. NXP Semiconductors accepts no liability for
inclusion and/or use of non-automotive qualified products in automotive
equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards,
customer (a) shall use the product without NXP Semiconductors’ warranty
of the product for such automotive applications, use and specifications, and
(b) whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

to reduce the effect of these vulnerabilities on customer’s applications

and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the
ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

11.3 Trademarks

Notice: All referenced brands, product names, service names, and
trademarks are the property of their respective owners.

NXP — wordmark and logo are trademarks of NXP B.V.
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Please be aware that important notices concerning this document and the product(s)
described herein, have been included in section 'Legal information'.
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