$SEE1 38 F1ZE UV JEFHRY AN EX

JZXMA usbd-serial?Z L—hZ&{FE>TzussI YU 7L - 7/\A AEEH

1 #[rp pico::hal::entry]

2 fn main() -> ! {
3 let pac = pac::Peripherals::take () .unwrap():
4
5 let mut resets = pac.RESETS;
6
7 let mut watchdog = hal::Watchdog: :new (pac.WATCHDOG) ;
8 // 78w zAEE
9 let clocks = hal::clocks::init clocks and plls(
10 rp pico::X0SC CRYSTAL FREQ,
11 pac.X0SC,
12 pac.CLOCKS,
13 pac.PLL SYS,
14 pac.PLL USB,
15 &mut resets,
16 &mut watchdog,
17 )
18 .ok ()
19 .unwrap () ;
20 // UsbBusZ #1E#1k
21 let usb bus = hal::usb::UsbBus: :new(
22 pac.USBCTRL_REGS, // RP2040DUSBRU Tz ZILDLIRY
23 pac.USBCTRL DPRAM, // RP2040DUSBNY T T ZJLDDPRAM
24 clocks.usb clock, // USBZ OwZ
25 true, // VbusBRHEY MZEBFEINICEY NI B
26 gmut resets, /) BITIRFLDYUEY N - LIRS
277 ) ;
28 // UsbBusAllocatorZiBE
29 // %UsbBusAllocator dMNEAIZMZ R DD Tnut THK TRW
30 let usb bus allocator = UsbBusAllocator::new (usb_bus);
31 // usbd-serial? L— bk ®DserialPortZHBE
32 let mut usb serial = SerialPort::new(&usb bus allocator);
33 // UsbDeviceZ1&E VID=0x6666, PID=0x4444 (prototype product)
34 let mut usb device = UsbDeviceBuilder::new(&usb bus allocator, UsbVidPid (0x6666, 0x4444))
35 .manufacturer ("test manufacturer") // Manufacturer = "test manufacturer"
36 .product ("test product") // Product = "test product"
37 .serial number ("serial number") // Serial Number = "serial number"
38 .composite with iads() // IADZEESTEBET/INA X ET S
39 .max_packet size 0(64) /) BRINT Y ML X (6481 )
40 .build () ; // EEEDERTE CTUsbDeviceZ &
41
42 /) W= I\ TRDINY T 7
43 let mut buffer = [0u8; 64];
44 /) =T - Ny VRNV T 7FROEDRULFET—F
45 /) %REFPEEEFAE TERREOXD SN MRS ND
46 let mut pending bytes to write: Option<(usize, usize)> = None;
47 loop {
48 // USBYUTFILDIRA DS DRET —F ZFwAHHU TEDIRY
49 if pending bytes to write.is none() { // EDEBRULFET—FRIFNIEHD
50 if let Ok (bytes read) = usb serial.read(&mut buffer) {
51 pending bytes to write = Some((0, bytes read)) // EDRUFET—YRERE
52 }
53 }
54 if let Some((bytes written, bytes to write)) = pending bytes to write { // ZEDRUFET—5HD?
55 /) I\ T FRDT—4 ZEEF
56 if let Ok (bytes written now) = usb serial.write(&buffer[bytes written..bytes to write])
57 {
58 /) EDRUFET —Y DXEET TAEBEZ B/
59 let bytes written = bytes written + bytes written now;
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60 if bytes written == bytes to write { /) EEBED & > TcSNonelc LTHK

61 pending bytes to write = None;

62 } else { /) FE>TBDTEHR

63 pending bytes to write = Some ((bytes written, bytes to write));
64 }

65 }

66 }

67 // USBTINA ZADANRY NR EZIIET B

68 usb device.poll (&mut [&mut usb seriall);

69 }

70 '}

Ka pcOUSBT/NA XA—BICTER L IcusBY U PIL - T/NA ADNKRINDS

$ lsusb

é;; 002 Device 049: ID 6666:4444 Prototype product Vendor ID
é.]..susb -s 002:049 -v $ —sATIavicbus:device DX THESZIEE

Bus 002 Device 049: ID 6666:4444 Prototype product Vendor ID
Device Descriptor:

bLength 18

bDescriptorType 1

bcdUSB 2.10

bDeviceClass 239 Miscellaneous Device // Oxef
bDeviceSubClass 2

bDeviceProtocol 1 Interface Association

bMaxPacketSizel 64

idVendor 0x6666 Prototype product Vendor ID

idProduct 0x4444

bcdDevice 0.10

iManufacturer 1 test manufacturer // BEUfmanufacturer
iProduct 2 test product // product

iSerial 3 serial number // serial numberhERTE3
bNumConfigurations 1

B dmesgTT/\A AL %ZMERT D

$ sudo dmesg # Ubuntu 22.042&lEsudohHE

[229350.506602] cdc _acm 2-2.4:1.0: ttyACMO: USB ACM device
$ sudo apt install -y minicom # minicomANTHEIFNIEANS

$ minicom -D /dev/ttyACMO

minicom NKDIZF 2.7.1

AF3>: 118n

dAVINTILEncHEFIE: Dec 23 2019, 02:06:26.
MmR—bk /dev/ttyACMO, 01:09:03

2

JZA KRB CMSTS-DAP[AIF DUsbClassEERDESR

pub struct CmsisDapInterface<'a, B: UsbBus> {

interface: InterfaceNumber, /] AT —T 1 —AEFES

serial string: StringIndex, /) VITI s FVIINBARNY YT - TR FHYES
out ep: EndpointOut<'a, B>, // Bulk OUTHIY RRA YKk

in ep: EndpointIn<'a, B>, // Bulk INFHIY RKRA YK

}
impl<B: UsbBus> CmsisDaplInterface<' , B> {
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/// CmsisDapInterfaceZfJHi{td %

173

/// alloc: UsbBusAllocator\NDZHR
/// max packet size: RANT VYK -TAX
pub fn new(alloc: &UsbBusAllocator<B>, max packet size: ul6) -> CmsisDapInterface<' , B> {

CmsisDapInterface {

interface: alloc.interface(), /] FILWA VY —T 1 —RBESZHERLUTRRF

serial string: alloc.string(), /) VITIBEBSDIANI VYT - T4 AU ) TIBSEERLU TRE
out ep: alloc.bulk(max packet size), // Bulk OUTHIY RiRA > N ZHER

in ep: alloc.bulk(max packet size), // Bulk INFHIY RRA > bk ZfER

'YX KNC CmsisDapInterfacelcXfU<TUsbClasshL A hZEEETS

1 use usb_device::device::DEFAULT_ALTERNATE_SETTING;
2 const USB_IF CLASS VENDOR: u8 = Oxff;
3 const USB IF SUBCLASS VENDOR: u8 = 0x00;
4 const USB IF PROTOCOL NONE: u8 = 0x00;
5 impl<B: UsbBus> UsbClass<B> for CmsisDapInterface<' , B> {
6 fn get configuration descriptors (&self, writer: &mut DescriptorWriter) -> Result<()> {
7 writer.interface alt( /)] AVEI—TT—ATART ) THIZEZRLH
8 self.interface, )] AVET—T 1 —RAES
9 DEFAULT ALTERNATE SETTING, // CDIAYT747L—>3>D7F7A)k - AV5—T1—2
10 USB_IF CLASS VENDOR, /) RVTEEI TX (0x£f)
11 USB_IF SUBCLASS VENDOR, // Y 7U 22X (0x00)
12 USB_IF PROTOCOL_ NONE, // ZAKIILEZEL (0x00)
13 Some (self.serial string), // AYI—Tx1—ANFINDA>VT VIR
14 ) 2
15 writer.endpoint (¢self.out ep)?; // Bulk OUT TV RINA VKT RV ) THTEEZAH
16 writer.endpoint (&self.in ep)?; // Bulk IN LYV RiRA Y RNTA R Y HREEIAH
17
18 Ok (())
19 }
20 fn get string(&self, index: StringIndex, lang id: ul6) -> Option<&str> {
21 let = lang id;
22 if index == self.serial string { /] AT =Tz —AXFICRT HEK?
23 Some ("CMSIS-DAP interface") /] AVET—T 1 —AXFIEIRT
24 } else {
25 None
26 }
27 }
28 }

YA KD get bos descriptors®DEH

1 const BOS CAPABILITY TYPE PLATFORM: u8 = 0x05;
2 const MS VENDOR CODE: u8 0x01;
3 fn get bos descriptors (&self, writer: &mut BosWriter) -> Result<()> {

4 writer.capability (

5 BOS CAPABILITY TYPE PLATFORM,

6 & [

7 0, // Reserved

8 Oxdf, 0x60, Oxdd, 0xd8, // MS O0S 20 Platform Capability ID

9 0x89, 0x45, 0xc7, Ox4c, // {D8DD60DF-4589-4CC7-9CD2-659D9E648A9F}

10 0x9c, 0O0xd2, 0x65, 0x9d, //
11 0x9%e, 0Ox64, 0x8a, 0x9f, //
12 0x00, 0x00, 0x03, 0x06, // dwWindowsVersion — 0x06030000 (Win8.1 or later)
13 174, O, // wLength = MS 0OS 2.0 descriptor set
14 MS VENDOR CODE, // bMS VendorCode
15 0x00, // bAltEnumCmd - does not support alternate enum.
16 ]
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17
18
19

YA BRE

) ?
Ok (
}

0))

control inBA¥

fn control in(&mut self, xfer: ControlIn<B>) ({

let request = xfer.request();

if request.request type == RequestType::Vendor
&& request.request == MS VENDOR CODE // BOSTHEULRLUJIANID
&& request.value == 0 // OFEE (fHERTHEE)
&& request.index == // TEE (EERTHE)
{
let interface number = self.interface;

xfer.accept (|buffer| {

// smut [u8]BIDZEHpufferiCHLTMS 0S 2.0 DescriptorDRNAB%ZEZIATAUIE

UXKF DAP InfodWY RDEZE

1
2
3
4
5
6
7
8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

pub struct CmsisDapInterface<'a, B: UsbBus> {

//

(BHg)

response buffer: [u8; 64],

pending response bytes: Option<usize>,

}

impl<B:
pub

pub

UsbBus> CmsisDapInterface<' , B> {

fn new(alloc: &UsbBusAllocator<B>, max packet size: ul6) -> CmsisDapInterface<'
CmsisDapInterface {

/] (B

response buffer: [0u8; 641, /) LRARYZEME/INY 7 7

/) BREFELARYAINA MK

pending response bytes: None,

fn poll (&mut self) -> Result<()> {

/] REELANRYIANG 2 ?

if let Some (pending response bytes) = self.pending response bytes.as ref () {
self.in ep.write(&self.response buffer(..*pending response bytes]) ?;
/) EERMULIcDTT T
self.pending response bytes = None;

}
// ARV R ZERE

let mut response length = 0;

{
let mut response = &mut self.response buffer[..];
/) IRANDSINT Y hZ{EF
let mut request buffer = [0u8; 64];

let request length = self.out ep.read(&mut request buffer)?;
let mut request = &request buffer([..request length];
while request.len() > 0 {
match request[0] {
0x00 => { // DAP InfodN YN
if request.len() >= 2 {

// ID
let response bytes = match request[1l] {
0x01 => "vendor".as bytes(), /] RNUHE
0x02 => "product".as bytes(), // FAFU K%
0x03 => "serial".as bytes(), /) VU TZIES
0x04 => "2.0.0".as_bytes (), // CMSIS-DAP/\—I 3V
0x09 => "1.0.0".as_bytes (), /] T7—LozF7IN\—=3>

14

B>

{
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41 0xf0 => &[0x01, 0x00], // Capabilities = SWD

42 Oxfe => &[0x01], /] BRRINT Y ML

43 Oxff => &[64, 0], /] BRIV MA X
44 = &[], /] REE

45 };

46 // LRIRVR - I\y T 7ICEEIAH

47 response [response length + 0] = 0;

48 response [response length + 1] = response bytes.len() as u8;
49 response [response length + 2..response length + 2 + response bytes.len()]
50 .copy from slice (response bytes);

51 let response length inc = 2 + response bytes.len();

52 response length += response length inc;

53 response = &mut response[response length inc..];

54 // VT TANDFEMEUNEZEHR

55 request = &request[2..];

56 }

57 Yy

58 o=

59 // REEITYVR 8IS

60 break;

61 by

62 }

63 }

64 }

65 if let Err( ) = self.in ep.write(&self.response buffer[..response length]) ({
66 /) EETERI 2D TEEFEREELT S

67 self.pending response bytes = Some (response length);

68 }

69 Ok (())

70 }

71}

72 // (Bl

73 fn main() -> ! {

74 /] (B

75 loop {

76 // USBTINA ZADARY N EZNIET B

77 usb device.poll (&mut [&mut cmsis dap]);

78 // CMSIS-DAPDION Y RZIET S

79 cmsis dap.poll() .ok ()

80 }

81 1}

JAKNG sSwdlobh LA MNDEZE

pub trait CmsisDapCommand { /* & */ }

pub trait CmsisDapCommandInner { /* &I */ 3}

impl<Inner: CmsisDapCommandInner> CmsisDapCommand for Inner { /* &E& */ }
impl<Io: SwdIo> CmsisDapCommandInner for Io { /* &BE */ }

pub trait SwdIo {

/)] =Ty NMCERYT S

fn connect (&mut self);

/)] F=Ty NS UITT S

fn disconnect (&mut self);

/// sWwpDT Oy JEAKEZHRET S

fn swj clock(
&mut self,
config: &mut SwdIoConfig,
frequency hz: u3Z2,

) —> core::result::Result<(), DapError>;

/// SWIDEBZIAHY—T VY RA%ZETIT S

fn swj sequence (&mut self, config: &SwdIoConfig, count: usize, data: &[u8]);

/// SWDDFmEAHULY—T VX %EEITT S
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fn swd read sequence (&mut self, config: &SwdIoConfig, count: usize, data: &mut [u8]);
/// SWDDEZIAHY—T VRA%EFEITIT S
fn swd write sequence (&mut self, config: &SwdIoConfig, count: usize, data: &[u8]);
/// SWDDIRFEIIBZEITT S
fn swd transfer (
&mut self,
config: &SwdIoConfig,
request: SwdRequest,
data: u32,
) —> core::result::Result<u32, DapError>;
/// BHEBEMCT S
fn enable output (&mut self);
/// HBNZEENCT S
fn disable output (&mut self);

pub trait PrimitiveSwdIo { /* B */ 3}

impl<Io: PrimitiveSwdIo> SwdIo for Io { /* &BE */ }

pub trait BitBangSwdIo { /* &I */ 3

impl<Io: BitBangSwdIo> PrimitiveSwdIo for Io { /* &g */ }

)X MH BitBangSwdIoh L1 MDEE

pub trait BitBangSwdIo {
/)] EIBYY - AN FORHDCPuY A VI EZEFTET S
fn calculate half clock cycles( frequency hz: u32) -> Option<u32> {
None

}

/// SWCLKZ ANICEKET %

fn to swclk in(&mut self);

/// SWCLKZHANICERET %

fn to swclk out (&mut self, output: bool);

/// SWDIOZ ANICERET %

fn to swdio_in(&mut self);

/// SWDIOZEHAICEKET %

fn to swdio out (&mut self, output: bool);

/// SWCLKDHANEZRET %

fn set swclk output (&mut self, output: bool);
/// SWDIODHNEZRET %

fn set swdio output (&mut self, output: bool);
/// SWDIODANEZEUFT %

fn get swdio input (&mut self) -> bool;

[/ FOOYIRFED

fn clock wait (&self, config: &SwdIoConfig);

YA NI XFIIRTED

rprintln! ("LED Blink application start.");
let mut led pin = pins.led.into push pull output();
loop {
led pin.set high() .unwrap();
delay.delay ms (500) ;
led pin.set low () .unwrap();
delay.delay ms (500) ;
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