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Any periodic channel
DFIFQ push access
from AHB

. 412

Any non-periodic
channel DFIFQ push
accass from AHB

Any channel DFIFO pop
access from AHB
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Tx FIFO mntml

Single data
FIFO

Perodic Tx packets

(" FIFORE )
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HPFTXFSIZ[31:16)

FIFO#2 45k
HPTXFSIZ[15:0] y

( FIFORE

HIFIFOZEH

'HNPTXSTS!

NPTXFSIZ[31:18] | HPTXSTS
FIFORZ g Hht
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RXFSIZ[31:16]
Rx start address
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GRXFSIz GRXSTSP
>> LU FIFOUG L[ & &0 >> U I I EHE RS
>> I B IR B PID
>> U B B B 1
>> ISR B R B briEiE
HNPTXFSIZ HNPTXSTS
>> FIFOt#h Hh ik >> e RIXTE KRB F...
>> FIFO K/ >> FIFOZS A 25 [H]
>> FIEPO KIEFIFOR ST 2 0> 4l
2 H X > XAFATH (x1=0)
HPTXFSIZ HPTXSTS
>> FIFOE#h ik >> JE A B & X5 KBAF...
>> FIFO K/ >> FIFOZ [H 45 [H]
0 > 4l

X > XAFATH (x1=0)
S ON320L Y, B/NAE64AB; HANAE1KB

CHLFIFOIE R (1)
| FIFOMMEAK/NNER | FIFOMARAIZR | FIFOM{EF &2k

AL PR R £ — MR — A BIAE G

Packetf ik &1E S Aldata
payload—#Z A7 il ;

HERX FIFOHH H s 5 A Wi e
e WRXFLVL@GINTSTS

AT X A7k 15 packet
HOEAETTRIEEE

HEETX FIFO} 25 8 4 25 mit 2= firh
KTX FIFOZ=
Wr:(N)PTXFE@GINTSTS:;

HAETX FIFOFIERBAFEH =
NALE, WA T ETE 8 Rk
B RO SR s 2=



V£ NUSBEHNLE FIFIFO 43Pt

- —3t1 25KB, HI1280B, PL32-bityH.f7 = 320/ ocation

* RXFIFO

o B EE R BT 2 1A
o H/hsizeE 2 (I RKFIMPS/A+ )R, RO RPIRESE BB —EAFAFIFO
o WAL NSOMIE, H/hsize B [2%(5 KMPS/4) +1]/>& i
« &/ Mransfer complete status
o —NERIN

« TXFIFO

« JEJAIIKIEFIFO
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CDC Host Demo. % & FIFO K/

- USB_Hostlnit () € HAL_HCD_Init() € USBH_LL_Init() ¢ USBH_Init()

I ESGTECN stk HNPTXF

FS OTG 128-word 0Ox80 96-word OXEO 64-word
512B 384B 2568

HS OTG 512-word - - - -

@ <stm32f4xx_Il _usb.c>

if(USBx == USB_OTG_FS)
{
/* set Rx FIFO size */
USBx->GRXFSIZ = (uint32_t)0x80;
USBx->DIEPTXFO_HNPTXFSIZ = (uint32_t )(((0x60 << 16)& USB_OTG_NPTXFD) | 0x80);

USBx->HPTXFSIZ = (uint32_t )(((0x40 << 16)& USB_OTG_HPTXFSIZ_PTXFD) | OXEOQ):
}

else

{
/* set Rx FIFO size */




]Il

LHGETEHIRX F

JﬂHFO

-0/5

P (2)
émTXFmo

0000h
Core global CSRs (1 Kbyte)

0400h
Host mode CSAs (1 Kbyte)

0800

Device mode CSRs (1.5 Kbyle)
OEQOh
Power and clock gating CSRs (0.5 Kbyte)
T000R

2000h

3000h

Device EP 0/Host channel 0 FIFO (4 Kbyte)

Device EP1/Host channel 1 FIFO (4 Kbyte)

4 Push/PopliE F X 5

Device EP (x — 1){")/Host channel (x — 1){]) FIFO (4 Kbyte)

Device EP x!1)/Host channel {1 FIFQ (4 Kbyte)
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void *USB_ReadPacket (*USBXx, uint8 t *dest, uintl6_tlen)

{
uint32_ti=0;
uint32_t count32b = (len + 3) / 4;

for (i=0; i< count32b; i++, dest+=4) A RET0? FHNEIRFIFOLILER !
{
*(__packed uint32_t *)dest = USBX_DFIFO(0);

}

return ((void *)dest);

}
0x1000 0x1000
#define USBX_DFIFO(i) (USBx + USB_OTG FIFO BASE + (i) * USB_OTG _FIFO SIZE)

USB_WritePacket (*USBX, uint8_t *src, uint8_tch_ep num, uintl6_tlen, uint8 t dma)

{
uint32_t count32b=0, i=0;
if (dma == 0)
{

count32b = (len + 3)/ 4;
for (i = 0; i < count32b; i++, src += 4)
{
USBx_DFIFO(ch_ep_num) =*((__packed uint32_t *)src);

}

}
return HAL_OK;

}
0x1000 0x1000
K’I #define USBx_DFIFO(i) (USBx + USB_OTG FIFO BASE + (i) * USB_OTG _FIFO_SIZE)
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F LB faimLﬁﬁuHmNTx (x 0.. 7)
T N 0 (NN CRETTe

DTERR  #iEtogglett iz
FRMOR  Framej: H 4R
BBERR Babbleftix X X

TXERR  f&Huthiz
>> CRCHR: U 2

>> HE

>> LRI 7R A 15 R 7 B

>> R JEOP BEHY

OTG_FS H

6 NYET Stm32f407xx.h AINT R 4% X
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4  NAK Iz FINAK RV 2 JEW AN I E
3  STALL K B STALL N &5
2  AHBERR Stm32f407xx.h
1 CHH JHiEhalt(¥, EEIEEH ik

>> USB . 24t i

>> N FEFINZ
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Middleware/Core
<usbh_pipes.c>

Application
<usbh_conf.c>

USBH_OpenPipe

(USBH_HandleTypeDef *phost,
uint8_t pipe_num,
uint8_t epnum,
uint8_t dev_address,
uint8_t speed,
uint8_t ep_type,

uintl6_t mps)

Driver/STM32F4xx_HAL _Driver
<stm32f4xx_Il_usb.c>
USB HC Init <€

> USBH _LL OpenPipe
(USBH_HandleTypeDef *phost,
uint8_t pipe,
uint8_t epnum,
uint8_t dev_address,
uint8_t speed,
uint8_t ep_type,
uintl6_t mps)

Driver/STM32F4xx_HAL_Driver
<stm32f4xx_hal hcd.c>
HAL _HCD HC Init <€

(USB_OTG_GlobalTypeDef *USBX,
uint8 t ch_num,
uint8_t epnum,
uint8_t dev_address,
uint8_t speed,
uint8_t ep_type,
intl6_t mps)

(HCD_HandleTypeDef *hhcd,
uint8_t ch_num,
uint8_t epnum,
uint8_t dev_address,
uint8_t speed,
uint8_t ep_type,
uintl6_t mps)
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EHL w2 Haltis

o N RECUL R AR R Halti 18
« CHDIS=1, CHENA=1 @ OTG_FS_HCCHARX
N FEELZ S CHH@OTG_FS HCINTXH W & A S F 7 A% iy 0 Bic i i
FHL LG R BTG S, Fr= A @ Ehalt - B
B AEUSB L2k iR Atransaction A~ 2 i A b7

HaltiiE 2 57, 27 BARiEAL g K AF i 2 /08 — 2 Wlentry. 45 BA B 2,
AT LA CHDIS=1, CHENA=0J& 25 b\ %]

« UMEE T, N Ehaltil g
o JHIE LU HRISTALL M & i Ales Fih i ik W (TXERR/BBERR/DTERR)
o KR A W, B A dithalth BT A 2 Wi e s
(U] it &Zhost stackfEAL I 21 i % Wit Ja, 1 FHUSBH_CDC_InterfaceDelnit()
o 2N ABFEAR S IR AR AR
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[ CHENA |CHDIS_

ERTC TR 1 CubeE . Haltif &

Haltid & 1 1

i ReIEE 1 0
Middleware/Core Application
<usbh_pipes.c> call  <usbh_conf.c>
USBH_ClosePipe » USBH LL_ ClosePipe
(USBH_HandleTypeDef *phost, (USBH_HandleTypeDef *phost,

uint8_t pipe_num) uint8_t pipe)
Driver/STM32F4xx_HAL_Driver Driver/STM32F4xx_HAL_Driver
<stm32f4xx_Il _usb.c> <stm32f4xx_hal_hcd.c>
USB HC Halt < y Y HAL _HCD HC Halt €
(USB_OTG_GlobalTypeDef *USBX, (HCD_HandleTypeDef *hhcd,
uint8_t ch_num) uint8_t ch_num)

Driver/STM32F4xx_HAL_Driver
<stm32f4xx_hal_hcd.c>

HCD HC OUT_ IRQHandler (*hhed, ch_num)
57 HCD_ HC IN_IRQHandler (*hhed, ch_num)




[ USB HC Init()

[ USB_HC_StartXfer () ]«

[ USB_WritePacket () ]
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EALmFEAL T I 5 — IR INAE

{ USB_HC_Init () } Bic B E B 5 S & T @HCCHARX

IVARERY SV €N
&
RN TIL e
5 A 1) 2

— | Ao BB AL M 7 A7 4 @HCTSIZX

RXFLV 1 7 2

s

{ HCD_ RXQLVL_IRQHandler () }— MRXFIFOH s 4

i
)

{ USB_HC_ StartXfer () }—

o ! -

{USB_ReadPacket ()} —| R &
ST, R ERET | e
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o N R FIFOFE 2 Hh iy
* SLENGRXSTSP

o EINEIEAL? PKSTS=0010
« JEO¥FERL? BCNT>0

o MU FIFO A 13 A 4

FEHLIRFEE R SERAINFIFO

[ HCD_RXQLVL IRQHandler () ]

RXFLWVL
interrupt 7

Yes

¥

Unmask RXFLVL
intermnupt

Mask RXFLWL
interrupt

Unmask RXFLYL
interupt

USB_ReadPacket()

T

ead the received
packet from the
Raceive FIFO

Read
OTG_FS_GRXSTSP

PKTSTS: Packet status

Indicates the status of the received packet
0010: IN data packet received
0011: IN transfer completed (triggers an interrupt)
0101: Data toggle error (triggers an interrupt)
0111: Channel halted (triggers an interrupt)
Others: Reserved

BCNT: Byte count
Indicates the byte count of the received IN data packet.

Y

PRTSTS

F 1

Ob00107?

Yas
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