PWM & Z &N
SREE TR ARET, X — B R (T

NI ONIERAE

—SEREERFE (ADC) XEER TR T4, w2 S EdE 1, BT PARB U 2 15 R KRR I
TR DAC Har H X B Bdis B AT
XHEEE A EER S, KPR RACRFEALEL,

KREH A, 18 1s P RFEZ /DR S, Fhan 1s FhREE 16000 N i, B4 BRER 2 16KHz.
KRR Z M, BRI R m A %, el D HIRAE R 2 44.1KHz, Hafs N H-REMr
B 1 5 BRI E

RAEALE: AR E PR S K S S ME 8 T 20, HAniiiE 2 3.3V, WA 8Bit
B, M AEE—Brsl 2 3.3V/256 = 12.89mv, REEALEGM R, FAEAlEEr, A URESES
AN Bl g, 75 I SR ROE B, (HARE B BB, —E =D o BR ikl an RARHA]
Gmh L R AR BB A, BRI L IR, X8 S w1 i AL, X AN R IT



BT, AR R AT DR AR SRR

T REEARRI, B REGIRREREE (ADC) MEHRIZE Mt (DAC) T. H
BATAT L A A B AT DAC, ATLAHAER PwM /0% DAC, PWM Bl fik b 5 EE 1 1l . IX B
SRR B DAC [P P2 A 55 6 il PWM 1 15 2= LERITAT, 451 41 16KHz 8Bit (1) 75 5 54 1), 16Khz 256
B2 EL i PWM. (EAG —N S, A0S 16KHz 1) PWM B GE S, B 32 v UG (H
A=A 16Khz FHEBEAFTE, XNFEE AT, Aol EE SRR PWM, HiEic 2
P18 16Khz 535 o

Pix BAEH 32KHz 1Y PWM, F 16KHz 8Bit PCM & 2 (1) S 41 84, 8Bit F%LE Kb v —
Byte, 16KHz KFE, 1 FbFh by FAE6E 25 0] 5l /& 16K Byte, [K°A F429 4 2M Byte ] Flash 171
2], FIR BT LIAAE 2048K/16K = 128 FPIFE M. T i A2 H NucleoF429 S & Ak i (1) H
PR

—. BE& PWM

1. FH STM32CubeMx #5372 T 7%, FCE M/ ER S TIML A1 TIM2, TIM HF PWM 7245, TIM2
H T 16KHz 4 58 35T,

% 1IN
~Blave Mode iDisable

""" Trigger Source |Disable

~Clock Source iDisable
I ~Chanmell |Output Compare CHI CHIN
~ChannelZ |Dizable

~Channel3 |Dizable

LA ES R | s RS

~Chanmeld |Dizable

ombined Channels [Dizable

""" |:| hetivate-BrealTInput

----- |:|Use ETE as Clearing Source

""" HOR activation
""" |:|Dne Pulze Mode
G- % TINZ

~Slave Mode iDisable

NTHD TIWIL
THD TIIL

""" Trigger Source |Disable

I ~Clock Source |Internal Clock

~Channell |Dizable

~ChannelZ Dizable
~Channel3 |Dizable

LA B RN RS B RS

~Channeld |Dizable

~Combined Channels Dizable

""" Use ETR as Clearing Source

<

TIM1 368 PWM EANGH (CB@EEW AL, ¥ PES F1 PE9 & F A PWMN 1 PWMP.
TIM1 7£ APB2 &4k |, TIM2 7£ APB1 &4k |

l | TIM2  32p |4 channels, ETR as AF

PK[7:0] GPIO PORT K
q:b TIM3 16b 4 channels, ETR as AF
168 AF {3  EXTIT.WKUP DMA2 DMA1 K= TIM4  16b 4 channels, ETR as AF
D701 =
CMD, CK as AF |{___) SDIO / MMC <:::> AHB/APB2 | AHB/APB1 TIM5  32b 4 channels
TIM12  16b 2 channels as AF

W chan, (TIM1_CH1[1:4[T,
fan, (TIM1_CHi[1:4)EYR, ) TIM1/ PWM16b [G=>| | 4
BKIN as BE N TIM13  16b 1 channel as AF
chan (TIM8_CH1[1:4]N), TIMB / PWM165 |
n.(TIM8_CH1[1:4], ETR, TIM14  16b 1 channel as AF

AV 4

FrLL TIML AT TIM2 FESH 8P A5R 25 5 R 180M AT 90M,  Z 48B4 HSE % A\ [ 8MHz.



:;:‘ | 180 |Ethernet PTP clock (MHz)
LSIRC 5

HCLK to AHB bus, core,
d | 150 | memory and DMA (MH:)
32 KHz
L1 ) <
. System Clock Mux /1 B “ To Cortex System timer (MHz
HSL |
= {3} FCLK Cortex clock (MHz)
16 MHz P SYSCLK (MHZ] | AHB Prescaler  HCLK (MH2) APB Prescaler
i ' O™ H T N e T —%ﬁ‘ff:‘—éx APB[ peripheral clacks (MHz)
| T80 Mz rmax
PLL Source Mux =410y {x2 i 90 |APB1 Timer docks (MHz) |
=t o A ADBZ Prescaler
Pelkz
0] L TS T a0 APE2 peripheral clocks (MHz)
Input frequenc: 4 ¥ H 180 | 2 ™
put frequency 1) e " ! E I
ISE [+ "
| 4

’ e v2 [ apoz mercocs iy
150 MHz T Taome e e

¥ TIM1 W E N 32KHz, B 31.25us. 8Bit f5&5 kL, —> LSB A 31.25us / 256 = 0.1220703125us

=8.192MHz, TIM1 180M / 8.192M =21.97265625, ix HHVEE KL 22, FrLLSEZBRiF) PWM 2K
1/ (180/22) *256= 31.289us = 31.96KHz

e TINl Configuration |§|

V' Parameter Setting

QﬁUser Constants || Qﬂmc Settings 'I @DMA Settings :! Q&GPID Settings|
Configure the below parameters

Search ;| Jasrck (ril4F) | @ &

=) Counter Settings

Prescaler (FSC - 16 bits walue) zz2-1

Counter Mode 1

Counter Period (AutoReload Register - 16 bits w. .. 256-1

Internal Clock Diwision (CKD) Hao Division
Repetition Counter (ECR - § bits walue) a

= Trigger Output (TRGO) Farameters

Mazter/Slave Mode Dizable (no symc between thiz TIM (Master) and itz Slaves

Trigger Ewvent Selection Bezet (U5 bit from TIMx_EGR)
=) Break And Dead Time management — BRK Configuration

BRE State Disable

BEE Folarity High

= Break hnd Desd Time t = Output Confisuration it

[ mey [ o | [ camea

TIM2 A 90MHz, 45 2345 A 2MHz B 0.5us, J&HH 125 B 62.5us = 16KHz.

o Paraneter Settings | off User Constants| & NVIC Settings| of DA Settings|
Configure the below parameters

Search ;| Jasrck (ril4F) | @ &

I
|B Counter Settings

Counter Mode p

Counter Period (AutoReload Register - 32 bits wa. .. 125-1

Internal Clock Diwision (CKD)
=l Trigger Output (TRGD) FParameters

Ho Division

Master/Slave Mode Dizable (no syme between thizs TIM (Master) and its Slawes

Trigzer Ewent Selection Rezet (UG bit from TIMx_EGR)

Prescaler (PSC - 16 bits value)
Fresealer must be between O and B3 535.

Apply ] [ 0l ] [ Cancel




NVIC JF /3 TIM2 Fitbr. Az TFE4 A1 H 5% ) A2 il Keil T2

— ‘Eﬁ:
=, #BBUES
1. SEgiE)E, %5 TIM IS RER .
24 woid HAL_TIM PericdElapsedCallback (TIM HandleTypeDef *htim)

25 B¢
2633 gwitch ((uint32 ) (htim->Instance))

27 E {

28 case (uint32 t)TIMIL:
29 break;

30

31 cage (uint3Z2 t) TIMZ:
32 HAL GPTO TogglePin (GPTOC, GPTO PTN_11) ;
i) break;

34

35 default: break:;
36 i

el

38 }

39

SERUE, JTRE TIM2 Al PWM, (PWM J& B AN Y, TR 22 BT B &M@ iE)

g4 /* Initialize all configured peripherals */
85 MX GPIO Init ();
86 M¥X TIML Init ();
87 MX_TIMZ Init(); |
aa HAL TIM Hase Start IT (&htimd);
89 HAL, TIM PWM Start (ghtiml, TIM CHANNEL 1) ;
90 HAL TIMEx PWMN_Start (¢htiml, TIM CHANNEL 1) ;
9
FHIZ 5873 b A B i O

Saleae Logic 1.1.16 Beta — [Connected] - [50 NHz, 10 B Samples] FEX

B Samples v EASIMHz v Options

113600 s 113700 ps 113800 ps
s +30ms +d0ps +SOps +60us oTOps +B0ps +80ps . +Wps #M0ps +30ps Qs +50ps +60us +T0us +BOus #90us  +10us #20ps +3us +d0ps +SOus eB0us +70us o e

0-PEOSPWMP  FFETER > ements. w
i
= erio 5
064 %
7 1364130000 s

— I X 0.11370380000 5

1-PEAPWMN I -T2 = 625000 s
nalyzers
2-PC118Khz T ﬁ

WEFT7R, TIM1PWM N 31.96KHz, TIM2 A 62.5us Bl 16KHz, 455 1EH#f.

PR R AL F S A -

XA S PCM 483K, R RIAT R 4agmhs i S 465, v DLELHESS PWM BTt
EAMAL B A 2, HEREHREAEE N pev B ], R 2 KA Cool Edit X FK AT
A



W S F--> R

fE
1R SRIR

1 FHEREP)

F:\Cortex_ProjectiSTM3ZF420\STM32F429 Projecth3d_sound 1RE_16E. wav

[~ [EmsE

FTFFECHA.

=Ttk at3E

X)

xd |

1. I |2 BERE

|3 #rgs. |4 BiE

|

FEHT IR MERAFEALEL

2 PERFIENR

Conwert all files to:

| mr=snms

- S mEm. | B |
&ﬁaﬁﬂf%ﬁ$" | i i
e | (PSR N
192000 S m
96000 - HEE fgﬁ_ Il v
48000 3z
44100 HAEE |50 J
| |azo00 L I
B ; Foit
LTI v EOmYEh
= merp v HENiRE G 1 =
% EEe .
LA Triangul ar > i
Wl =l | | ST =B | by
= By Ho Hoize Shapin -
W R J e 2| @ [z |
[4. B ] R

Loutr o Ewa| (3 #EL

e PCM A% . BEE M H S Is AT HEAR B 58 il b4 o



s
3 B HAE T

L
| |'|'|'indc-w5 FCM (% wav) ﬂ

ey
1E000Hz, &fiL g, .

EEHRS S

#H

1. WP [z BRE 3 g |4 B ]

FERD

Of feet H & 7 4 4 5 B # & &840 ik 12k ia

1y

nooooooo |52 49 46 46 3E 63 06 00 57 41 56 45 66 6D 74
nooooole |10 00 OO0 OO 01 OO0 01 OO0 &80 3E 00 00 80 3E 0O

20
oo

noonooszz |01 00 08 00 B4 61 74 61 1A 63 06 00| 7F 7F 7F
nooooo4s  FF g0 YF 80 YF &0 YF YF  YF 80 YF 80 YF FF 80
noonoode4 g0 7F YF 80 YF 60 YF 80 YF 80 YF 80 YF &80 TF
nooooogo  FF g0 FF 80 YF 80 YF 80 YF YF 80 FF 80 FF 80
nooooo%e 8o YF &80 YF 80 YF &80 YF 80 YF 80 YF 80 FF 80

g0
7F
7F
7F
¥

RIFF»z WAWVEfmt
1> 1>

data <« 1111

Tinrnnnnnnnnnnnl

Tinrnnnnnnnnnnnl

Tinrnnnnrnnnennl

Trnrnnnnnnnnennl

”

BIFRZLHE ) 44 4 Byte 9 PCM M SR SCA LA, T I B o & Wiicdie , K 4= ik

JEFIFH WinHex (1 7] 4% = il
nHex — [3d _sound 16K _8B. wawvw]

Search Havigation VYiew Tools Specialist Options W

T TR S s S
C 2 s ) - % M m 4 ﬂ& LD HEM &
Edid Caik Ctrltk | ) | S A e | A =emd 1RE
| Copy Black 3 52 Hormally CtrliC
Clipboard Data k Into Hew File Ctrl+Shift+H 2
E A Del
L i Hex Values  Ctrl+Shift+C 46
Fastes Zere Bykess: Editor Display Alt+Shife+c | 00
og
Define Bloclk. .. EEF Hex oF
Clear Block Ezc Fascal Source il
OoooTEy 7F
%Cnngert... CirltE O
W Modi £y Data. .. Ctrl4T 00000096 | e
Fill Flock .. Ctrl+l 00000112 |88 7E 80

poooolzZs | FF 80 FF

B L AT, £ TR FHEN X, BRI SRR B H SO
TFEAF Include BE3K, & CRRUGAIZE Sstihl, AR RK/NRIA SO 2 astihl, #0ZH A const

i, AT CUREREAE 2] Flash



Hdefine AudicDataStartaddr 44
#define AudicDataEndaddr 418630
?cunst unsigned Audio dataf[418630]1 = {

rc2 ~19 Mg = M= = M@ =3 =
1, WS F, UXSbh, UXNdbB UXablk, UXbBa, WU

TE TIM2 7, DL 16KHz FO 38 50 8T PWM 5040 R AT S B0 5 4048 ik

32
33
z4

35 H

36
37
28
348

A nn

case (uint32 t£)TIMZ:
//{HAL GDIO TogglePin {SPIOC, GEIO BIN 11):
if (Datacnt++ >= AudicDataEndAddr)
i
DataCnt = AudicDataStartaddr;
1
EWM_ SetData (TIM1, Audic data[Datacnt]):

brealk;

i TR, T3 NucleoF429 ¥ 7. I, 7F PE8 % PE9 b 3e— mfil i\ R wJ Wy 3] 25 3%

PAE A & ERAT 2 16K 8Bit, ZEAEIR M &, S RAEA Bit BHIW], FHEW UHSME=
P BRINTBOBOR, 5 A T AT ADC SRAEJ5 776k 21 SPI Flash JE B,  SEHL ¥ 1178

—-HICRE ARM HCAEX
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