
ST7 USB LOW SPEED
FIRMWARE LIBRARY V4.x

FLOW CHARTS

V1.00

Note : This document describes only the most
important functions used in the Library.



Continuous Loop

TOP LEVEL
ST7 LOW SPEED

LIBRARY
File: main.c

Function: main

Init Application

USB
suspend ?

Set micro in
HALT mode

Handle USB events

YES

NO

NO

RESET

Init USB

Enable
Interrupts

NO

Lib
APP_REQUEST

= 1 ?

Handle Application
requests

YES

USB
configured ?

NO

Enable STATUS Stage

Application ProgramYES

Self Powered ? Switch USB on or offYES

A1

A1

A2

A3

A4

A5

A6

A7

Process USB flow and
STANDARD requests on EP0

Process VENDOR and CLASS
requests on EP0

Enable ACK/STALL
STATUS stage

Standard
Request



INIT USB
(A2)

ST7 LOW SPEED
LIBRARY

File:usb_lib.c
Function: Init_USB_HW

Clear all CTR Int flags

Set DMA buffer
starting address

Set USB interrupt
mask

Clear USB Control
register

(Switch USB cell on)

Clear USB interrupt
status register

Exit

Enter

Enable SUSP, ESUSP and RESET
Interrupts only



HANDLE USB
EVENTS

(A4)

ST7 LOW SPEED
LIBRARY

File: usb_lib.c
Function: Handle_USB_Events

CTR Int flag = 0 ?

Enter

Exit

YES

Process correct
interrupt transfer on

EP0

Clear all CTR Int flags

Xfer TX0 VALID = 1 ?

Xfer RX0 VALID = 1 ?

NO

Enable EP0 for next
IN

YES

Enable EP0 for next
OUT

YES

Xfer TX0 VALID = 0

Xfer RX0 VALID = 0

NO

NO

B1

B2

B2

An USB Interrupt
has occured



PROCESS CORRECT INTERRUPT
TRANSFER ON EP0

(B1-1)

ST7 LOW SPEED
LIBRARY

File: usb.c
Function: UsbTransfer

Enter

CTR Int  =
SETUP ?

Lib
APP_REQUEST =

1 ?
Exit

Process Setup Stage

EP0 Rx =
STALL ?

YES

YES

NO

A request error occured in
the SETUP stage

Lib
APP_REQUEST =

1 ?

NO

YES

Xfer NO DATA
STAGE = 1 ?

NO

Xfer DATA
STAGE IN = 1 ?

NO

Data Length to Send = 0
Xfer TX0 VALID = 1

EP0 RX = STALL

Processed in Handle_App_Requests

YES

Process Data IN
transferYES Xfer RX0 VALID = 1

Xfer TX0 VALID = 1

Data Length to Send = 0
Xfer TX0 VALID = 1
Xfer RX0 VALID = 1

NO

Xfer DATA STAGE OUT = 1

YES

NO

Goto page B1-2

C1

C2

Flag set in INT_Usb
Interrupt routine



CTR Int
 = IN ?

Process Data OUT
transfer

NO

Correct OUT transfer
Data Length

 = 0 ?

YES

Process Data IN transfer

NO
Prepare next data

transmission

Xfer RX0 VALID = 1
Xfer TX0 VALID = 1

Exit

Xfer
 ONE MORE  = 1

?
YES

EP0 TX = STALL
Xfer RX0 VALID = 1

NO

Data length is a multiple of
8, send an empty data

packet at next IN

Data Length to Send = 0
Xfer TX0 VALID = 1
Xfer RX0 VALID = 1
Xfer ONE MORE = 0

YES

PROCESS CORRECT INTERRUPT
TRANSFER ON EP0

(B1-2)

C2C3

Check if all data have
been sent

From page B1-1



USB INTERRUPTST7 LOW SPEED
LIBRARY

File: usb_rc.c
Function: INT_Usb

Enter

RESET
Interrupt ?

Reset USB Bus

Clear  all Interrupt
flags

CTR
Interrupt ?

SOF
Interrupt ?

SUSP
Interrupt ?

YES

NO NO NO

Get EP Number

Get Packet ID
(IN, OUT, SETUP)

EP0 ?

YES YES

Increment SOF
counter

Clear SOF
Interrupt

Exit

Force Suspend
mode

Clear SUSP
Interrupt

Exit

YES

NO

Ctr Int SETUP = 1SETUP
packet ?

YES

YES

IN packet ?

NO

YES EP0 RX = NACK Ctr Int IN  = 1

Xfer
ADD2SET =

1 ?
Set AddressYES EP0 TX = STALL

EP0 RX = STALL

NONO

Xfer DATA
STAGE IN =

1 ?
YES

NO

OUT packet

Xfer DATA
STAGE OUT

= 1 ?

EP0 TX =
NACK Ctr Int OUT = 1

Save number
of received

data
YES

EP0 TX = STALL
EP0 RX = STALL

NO

Data stage OUT or
No Data stage

EP1 ?

NO

OUT packet
?

Save number
of received

data
YES

YES

NO

EP2 ?

OUT packet
?

Save number
of received

data
YES

YES

NO

NO

D1

D2

NO

Exit

Exit

Clear CTR
Interrupt



PROCESS DATA IN TRANSFER
(C2)

ST7 LOW SPEED
LIBRARY

File: usb.c
Function: DataStageIn

Enter

Data Length
to send
 = 8 ?

Xfer ONE MORE = 1YES

Update bytes to be
sent at next IN

NO

Update remaining
Data Length to

send

Request =
 GET DESCRIPTOR ?

Data to send  =
Current Descriptor

Address

YES

Data to send =
Report Address

NO

Load Data to send in
EP0 DMA Buffer

Exit

Update Descriptor
Pointer



PROCESS DATA OUT TRANSFER
(C3)

ST7 LOW SPEED
LIBRARY

File: usb.c
Function: DataStageOut

Enter

Lib APP_REQUEST = 1

Exit



HANDLE APPLICATION REQUESTS
(A5)

ST7 LOW SPEED
LIBRARY

File: usb_app.c
Function: Handle_APP_Requests

Enter

Handle HID Requests

Exit

Request Type =
VENDOR ?

Handle DFU Requests

NO

CLASS specific
request

E1

E2

Xfer =
NO DATA
STAGE ?

Decode Setup
Stage

Xfer =
DATA STAGE

OUT ?

NO

YES

YES

Decode Setup
Stage

YES

Store Received
Data on EP0 into a

Buffer

Process Data
Stage Out Vendor

Requests

Decode Setup
Stage

NO

DATA STAGE IN

Load Data to
Report into DMA

Buffer

Prepare H/W to
send report IN to

Host

Lib APP_REQUEST = 0
If Data Stage is

over only



ENABLE STATUS STAGE
(A6)

ST7 LOW SPEED
LIBRARY

File: usb_lib.c
Function: Enable_STATUS_Stage

Enter

Request Error

Exit

Lib STALL
 = 1 ?

Lib STALL = 0
Lib APP_REQUEST = 0YES

F1

Xfer
NO DATA

STAGE = 1?
EP0 RX = STALL Acknowledge

Status IN
YES

Xfer
DATA STAGE

IN = 1?

NO

NO

Xfer
DATA STAGE

OUT  = 1?

NO

NO

Lib APP
REQUEST

= 1 ?
YES

Enable EP0 for
next OUTNO Data Length = 0

YES

Data Stage IN is over
-> STALL extra IN

Lib APP
REQUEST

= 1 ?
YES

Data Stage OUT is over ->
No more data expected

EP0 RX = STALLNO
Enable EP0 for

next IN

YES

For next Status Stage



SETUP STAGE
(C1-1)

ST7 LOW SPEED
LIBRARY

File: usb.c
Function: SetupStage

Enter

Exit

Data Length
 = 0?

Request Error

STANDARD
request ?

No DATA Stage after
SETUP Stage

CLASS
request ?

VENDOR
request ?

NO

NO

NO

Lib APP REQUEST
 = 1YES

SET IDLE or
SET

PROTOCOL ?
YES

Lib APP REQUEST
 = 1YES

Request Error

NO

NO Goto page C1-2

CLEAR
FEATURE
STALL ?

SET FEATURE
STALL ?

SET ADDRESS
?

SET CONFIG?YES NO NO NO

Request Error

NO

Xfer NO DATA
STAGE = 1

YES

Clear Feature
Stall

Set Feature
Stall

YES YES

Set Config

YES

Value >
127 ?

Request ErrorXfer ADD2SET
= 1

YESNO

Exit

G1 G2 G3

There are still bytes to
send

Variables
Initialization



SETUP STAGE
(C1-2)

ST7 LOW SPEED
LIBRARY

File: usb.c
Function: SetupStage

IN Stage ?
Xfer DATA STAGE IN

= 1 YES

STANDARD
request ?

CLASS
request ?

VENDOR
request ?

Exit

Request Error

Lib APP REQUEST
= 1YES

NO

NO

GET REPORT or
GET IDLE or

GET PROTOCOL ?

Request Error

YES

NO

Lib APP REQUEST
= 1YES

NO

GET DESCR ?

GET INTERF
?

GET CONFIG
?

GET
STATUS ?

Request Error

NO

NO

NO

NO

YES

Get Status

Report0 = Config ValueYES

YES

Get  InterfaceYES

Goto page C1-3

Goto page C1-4YES

From page C1-1

G4

G5

Xfer DATA STAGE OUT
 = 1NO



SETUP STAGE
(C1-3)

ST7 LOW SPEED
LIBRARY

File: usb.c
Function: SetupStage

CLASS
request ?

From page C1-2

VENDOR
request ?

Exit

Request Error

NO

NO

YES

Data will be processed
on next OUT

SET
REPORT ?

YES

YES

Request Error

NO

Data will be processed
on next OUT



SETUP STAGE
(C1-4)

ST7 LOW SPEED
LIBRARY

File: usb.c
Function: SetupStage

DEVICE
DESC ?

From page C1-2

STRING
DESC ?

CONFIG
DESC ?

HID DESC ?

REPORT
DESC ?

Exit

Request Error

NO

NO

NO

NO

NO

NO

YES

YES

YES

YES

YES

Process Device
Descriptor

Process String
Descriptor

Process Config
Descriptor

Process HID
Descriptor

Process Report
Descriptor



HANDLE HID REQUESTS
(E1)
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LIBRARY

File: hidlayer.c
Function: Handle_HID_Requests

Request =
SET IDLE ?

Exit

Enter

Request =
GET IDLE ?

Request =
SET

PROTOCOL ?

Request =
GET

PROTOCOL ?

Request =
SET REPORT ?

Request =
GET REPORT ?

GET
OUTPUT ?

GET
INPUT ?

GET
FEATURE ?

Get Output Get Input Get Feature

Y NO NO

YES YES YES

Lib STALL = 1N

Mandatory Request
support for HID

Set Output

SET
OUTPUT ?

SET
FEATURE ?

Set Feature

Lib STALL = 1

NO

Y

YES

NO NO

YES

Lib STALL = 1

NO

NO

Prepare EP0 to send
Protocol Value

Lib APP REQUEST = 0YES

Save Protocol Value
coming from Host Lib APP REQUEST = 0

NO

YES

NO

Prepare EP0 to send
Idle Value Lib APP REQUEST = 0YES

Save Idle Value
coming from Host

Lib APP REQUEST = 0YES

NO

H1 H2

H3 H4 H5


