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1 ;***************************************************************************
2 ;*USB STACK FOR THE AV R FAMI LY

3 ;%

4 ;* File Name 1" USBt oRS232. asnt'

5 ;% Title :AVR309: USB to UART protocol converter

6 ;* Date :01. 02. 2004

7 ;* Version :2.8

8 ;* Target MCU : ATmega8

9 ;* AUTHOR :Ing. Igor Cesko

10 ;% Sl ovaki a

11 * cesko@ nt er net . sk

12 % http://ww. cesko. host. sk

13 ;*

14 ;* DESCRI PTI ON:

15 ;* USB protocol inplenentation into MCU with noUSB interface:

16 ;* Device:

17 ;* Universal USB interface (3x8-bit I/O port + RS232 serial |ine + EEPROM
18 ;* + added RS232 FI FO buffer

19 ;*

20 ;* The timng is adapted for 12 MHz crystal

21 ;%

22 ;%

23 ;* to add your own functions - see section: TEMPLATE OF YOUR FUNCTI ON

24 ;*

25 ;* to custonmi ze device to your conpany you nust change VendorUSB | D (VI D)
26 ;* to VID assigned to your conpany (for nore infornmati on see www. ush. org)
27 ;%

28 ;***************************************************************************

29 .include "nBdef.inc"

30 ;comment for AT90S2313

31 .equ UCR =UCSRB

32 .equ UBRR =UBRRL

33 .equ EEAR =EEARL

34 . equ USR =UCSRA

35 .equ E2END =127

36 .equ RAMEND128 =96+127

37

38 .equ i nput port =PI NB

39 .equ out put port =PORTB

40 . equ USBdi recti on =DDRB

41 . equ DATApI us =1 ;signal D+ on PB1

42 . equ DATAnM nus =0 ;signal D- on PBO - give on this pin pull-up 1.5kChm
43 . equ USBpi nmask =0b11111100 ;mask low 2 bit (D+,D-) on PB
44 . equ USBpi nmaskDpl us =~(1<<DATApl us) ;mask D+ bit on PB

45 . equ USBpi nmaskDmi nus =~( 1<<DATAm nus); mask D- bit on PB

46

47 . equ TSOPPor t =PI NB

48 . equ TSOPpul | upPor t =PORTB

49 . equ TSOPPi n = ;signal OUT from IR sensor TSOP1738 on PB2
50

51 ;connecting LED di ode LSB

52 ;connecting LED diode LSB (input)

53 ;input/output LED LSB

54 ;connecting LED di ode MSB

55 ;connecting LED diode MSB (i nput)

56 ;input/output LED MSB

57 ;LEDO on pin PD3

58 ;LED1 on pin PD5
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59 ;LED2 on pin PD6
60 ;LED3 on pin PB3
61 ;LED4 on pin PB4
62 ;LED5 on pin PB5
63 ;LED6 on pin PB6
64 ;LED7 on pin PB7
65
66 .equ SOPbyt e =0b10000000 ;Start of Packet byte
67 .equ DATAOPI D =0b11000011 ;PID for DATAO field
68 .equ DATA1PI D =0b01001011 ; PID for DATAL field
69 .equ QUTPI D =0b11100001 ;PID for QUT field
70 . equ I NPI D =0b01101001 ;PID for INfield
71 . equ SOFPI D =0b10100101 ;PID for SOF field
72 . equ SETUPPI D =0b00101101 ;PID for SETUP field
73 . equ ACKPI D =0b11010010 ;PID for ACK field
74 . equ NAKPI D =0b01011010 ;PID for NAK field
75 . equ STALLPI D =0b00011110 ;PID for STALL field
76 . equ PREPI D =0b00111100 ;PID for FOR field
77
78 . equ nSOPbyt e =0b00000001 ;Start of Packet byte - reverse order
79 .equ nDATAOPI D =0b11000011 ;PID for DATAO field - reverse order
80 .equ nDATA1PI D =0b11010010 ; PID for DATAL field - reverse order
81 .equ nOQUTPI D =0b10000111 ;PID for QUT field - reverse order
82 .equ nl NPI D =0b10010110 ;PID for INfield - reverse order
83 .equ nSCFPI D =0b10100101 ;PID for SOF field - reverse order
84 .equ nSETUPPI D =0b10110100 ;PID for SETUP field - reverse order
85 .equ nACKPI D =0b01001011 ;PID for ACK field - reverse order
86 .equ nNAKPI D =0b01011010 ;PID for NAK field - reverse order
87 .equ NnSTALLPI D =0b01111000 ;PID for STALL field - reverse order
88 .equ nPREPI D =0b00111100 ;PID for FOR field - reverse order
89
90 .equ nNRZ| TokenPI D =~0b10000000 ; PID nask for Token packet (1IN, OUT, SOF, SETUP) - reverse order NRZ
91 .equ nNRZ| SOPbyt e =~0b10101011 ;Start of Packet byte - reverse order NRZ
92 .equ nNRZI DATAOPI D =~0b11010111 ;PID for DATAO field - reverse order NRZ
93 .equ nNRZI DATA1PI D =~0b11001001 ;PID for DATAL field - reverse order NRZ
94 .equ nNRzI OQUTPI D =~0b10101111 ;PID for QUT field - reverse order NRZ
95 .equ nNRZI | NPl D =~0b10110001 ;PID for INfield - reverse order NRZ
96 .equ nNRzI SOFPI D =~0b10010011 ;PID for SOF field - reverse order NRZ
97 .equ nNRZI SETUPPI D =~0b10001101 ;PID for SETUP field - reverse order NRZ
98 .equ nNRZI ACKPI D =~0b00100111 ;PID for ACK field - reverse order NRZ
99 .equ nNRZI NAKPI D =~0b00111001 ;PID for NAK field - reverse order NRZ
100 .equ nNRZI STALLPI D =~0b00000111 ;PID for STALL field - reverse order NRZ
101 .equ nNRZI PREPI D =~0b01111101 ;PID for FOR field - reverse order NRZ
102 .equ nNRZI ADDRO =~0b01010101 ;Address = 0 - reverse order NRZ
103
104 ;status bytes - State
105 .equ BaseSt at e = ;
106 .equ Set upSt ate = ;
107 .equ InState =
108 .equ Qut State = ;
109 .equ SOFSt at e = ;
110 .equ Dat aSt at e = ;
111 .equ Addr essChangeSt at e =
112
113 ; Flags of action
114 .equ DoNone =0
115 .equ DoRecei veCut Dat a =1
116 .equ DoRecei veSet upDat a =2
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117 .equ DoPr epar eCut Cont i nuousBuf f er =3
118 .equ DoReady SendAnswer =4
119
120
121 .equ CRC5pol y =0b00101 ; CRC5 pol ynom a
122 . equ CRC5zvysok =0b01100 ; CRC5 renminder after successful CRC5
123 . equ CRCl16pol y =0b1000000000000101 ; CRC16 pol ynonmi a
124 .equ CRC16zvysok =0b1000000000001101 : CRC16 renmi nder after successful CRC16
125
126 .equ MAXUSBBYTES =14 ; mexi num bytes in USB input nessage
127 .equ Nunber Of FirstBits =10 ;how nmany first bits allowed be |onger
128 .equ NoFi rstBi t sTi ner Of f set =256-12800* 12/ 1024 ; Tinmeout 12.8ns (12800us) to terminate after firsts bits
129 .equ I ni t BaudRat e =12000000/ 16/ 57600- 1 ; UART on 57600 (for 12MHz=12000000Hz)
130
131 .equ | nput Buf f er Begi n =RAMEND128- 127 ;compare of receiving shift buffer
132 .equ I nput Shi f t Buf f er Begi n =| nput Buf f er Begi n+MAXUSBBYTES ;conpare of receiving buffera
133
134 .equ Myl nAddr ess SRAM =I nput Shi f t Buf f er Begi n+MAXUSBBYTES
135 .equ MyCut Addr ess SRAM =Myl nAddr ess SRAM+1
136
137 .equ Qut put Buf f er Begi n =RAMEND128- MAXUSBBYTES- 2 ;conpare of transmitting buffer
138 .equ AckBuf f er Begi n =Qut put Buf f er Begi n- 3 ;conpare of transmitting buffer Ack
139 .equ NakBuf f er Begi n =AckBuf f er Begi n- 3 ;conpare of transmitting buffer Nak
140 .equ Confi gByte =NakBuf f er Begi n- 1 ; O=unconfigured state
141 . equ Answer Arr ay =Confi gByte-8 ;8 byte answer array
142 .equ St ackBegi n =Answer Array-1 ;low reservoir (stack is big cca 68 byte)
143
144 . equ MAXRS232LENGTH =RAMEND- RAMEND128- 10 ; maxi mum | engt h RS232 code
145 .equ RS232Buf f er Begi n =RAMEND128+1 ;conpare of buffer for RS232 - receiving
146 .equ RS232Buf f er End =RS232Buf f er Begi n+MAXRS232LENGTH
147 .equ RS232ReadPosPt r =RS232Buf f er Begi n+0
148 .equ RS232W i t ePosPtr =RS232Buf f er Begi n+2
149 .equ RS232Lengt hPosPt r =RS232Buf f er Begi n+4
150 .equ RS232Reser ved =RS232Buf f er Begi n+6
151 .equ RS232FI FOBegi n =RS232Buf f er Begi n+8
152
153
154
155 . def RS232Buf f er Ful | = ;flag of full RS232 buffer
156 . def backupbi t count =R2 ; backup bitcount register in INTO di sconnected
157 . def RAM ead = ;if reading from SRAM
158 . def backupSREGTi ner =R4 ; backup Flag register in Tiner interrupt
159 . def backupSREG =R5 ; backup Flag register in INTO interrupt
160 . def ACC =R6 ;accunul at or
161 . def | ast Bi t st uf Nunber =R7 ;position in bitstuffing
162 . def Qut Bi t St uf f Nunmber =R8 ; how nany bits to send last byte - bitstuffing
163 . def Bi t St uf f I nCut = ;if insertion or deleting of bitstuffing
164 . def Tot al Byt esToSend =R10 ; how nany bytes to send
165 . def Transm t Part =R11 ;order nunber of transmitting part
166 . def | nput Buf f er Lengt h =R12 ;length prepared in input USB buffer
167 . def Qut put Buf f er Lengt h =R13 ;length answers prepared in USB buffer
168 . def MyCQut Addr ess =R14 ;ny USB address (CQut Packet) for update
169 . def Myl nAddr ess =R15 ;ny USB address (I n/SetupPacket)
170
171
172 . def Act i onFl ag =R16 ;what to do in nain program | oop
173 . def temp3 =R17 ;tenporary register
174 . def temp2 =R18 ;tenporary register
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175 . def tenmpl =R19 ;tenporary register

176 . def tenp0 =R20 ;tenporary register

177 . def bi t count =R21 ;counter of bits in byte

178 . def Byt eCount =R22 ;counter of maxi mum nunmber of received bytes
179 . def i nput buf =R23 ;receiver register

180 . def shi f t buf =R24 ;shift receiving register

181 . def State =R25 ;state byte of status of state nachine
182 . def RS232Buf ptr X =R26 ; XL register - pointer to buffer of received IR codes
183 . def RS232Buf pt r XH =R27

184 . def USBBuUf ptrY =R28 ;YL register - pointer to USB buffer input/output
185 . def ROMBuUf ptrZ =R30 ;ZL register - pointer to buffer of ROM data
186

187

188 ;requirenents on descriptors

189 .equ GET_STATUS =

190 .equ CLEAR_FEATURE =1

191 .equ SET_FEATURE =

192 .equ SET_ADDRESS =

193 .equ GET_DESCRI PTOR =6

194 .equ SET_DESCRI PTOR =

195 .equ GET_CONFI GURATI ON =

196 .equ SET_CONFI GURATI ON =9

197 .equ GET_| NTERFACE =10

198 .equ SET_| NTERFACE =11

199 .equ SYNCH_FRAME =12

200

201 ;descriptor types

202 .equ DEVI CE =1

203 .equ CONFI GURATI ON =

204 .equ STRI NG =

205 .equ | NTERFACE =4

206 .equ ENDPOI NT =

207

208 ;databits

209 .equ Dat aBi t s5 =

210 .equ Dat aBi t s6 =

211 . equ Dat aBi t s7 =2

212 .equ Dat aBi t s8 =

213

214 ;parity

215 .equ Parit yNone =

216 .equ ParityCdd =

217 .equ ParityEven =2

218 .equ ParityMark =

219 .equ ParitySpace =

220

221 ;stopbits

222 .equ StopBitl =

223 .equ StopBit2 =1

224

225 ;user function start nunber

226 .equ USER_FNC_NUMBER =100

227

228

2 I e L T e L
230 ;********************************************************************

231 ;* Interrupt table

232 ;********************************************************************
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233 .cseg
Y B L T e R T P
235 .org O ;after reset
236 rjnmp reset
A L T T L
238 .org | NTOaddr ;external interrupt |NTO
239 rjm | NTOhandl er
240 mmmm e m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eeeeeeeoaa-
241 . org URXCaddr ;receiving fromserial line
242 push tenmp0
243 chi UCR, RXCI E ;disable interrupt from UART receiving
244 sei ;enable interrupts to service USB
245 in t enp0, UDR ;put to tenpO received data from UART
246 in backupSREGTi ner, SREG ; backup SREG
247 push temp2
248 push temp3
249 | ds t enp2, RS232Lengt hPosPt r
250 | ds t enp3, RS232Lengt hPosPt r +1 ;determine length of RS232 code buffer
251 cpi t enp3, H GH( RS232Buf f er End- RS232FI FOBegi n- 1) ;if the buffer would overfl ow
252 brlo FI FOBuf f er NoOver f | ow ;if not overflow then wite to FIFO
253 brne Nol ncRS232Buf f er Ful | ;if buffer would overflow, then prevent of overwiting
254 ;otherwise (if equall) still conpare Lo bytes
255 cpi tenp2, LON RS232Buf f er End- RS232FI FOBegi n- 1) ;if buffer would overflow (Lo byte)
256 brcc Nol ncRS232Buf f er Ful | ;then prevent of overwiting
257 FI FOBuf f er NoOver f | ow.
258 push RS232Buf ptr X
259 push RS232Buf pt r XH
260 | ds RS232Buf pt r X, RS232W i t ePosPtr ;set position to begin of buffer wite RS232 code
261 | ds RS232Buf pt r XH, RS232W i t ePosPtr +1 ;set position to begin of buffer wite RS232 code
262
263 st X+, t enp0 ;and save it to buffer
264 cpi RS232Buf pt r XH, HI GH( RS232Buf f er End+1) ;if not reached nmaxi num of RS232 buffer
265 brlo NoUARTBuf f er Over f | ow ; then continue
266 brne UARTBuUf f er Over f | ow ; check althen LSB
267 cpi RS232Buf pt r X, LON RS232Buf f er End+1) ;if not reached nmaxi num of RS232 buffer
268 brlo NoUARTBuf f er Over f | ow ; then continue
269  UARTBuUfferOverfl ow
270 | di RS232Buf pt r X, LON RS232FI FOBegi n) ;otherwi se set position to buffer begin
271 | di RS232Buf pt r XH, HI GH( RS232FI FOBegi n) ;otherwi se set position to buffer begin
272 NoUARTBuUf f er Over f | ow
273 sts RS232W i t ePosPt r, RS232Buf ptr X ; save new of fset of buffer wite RS232 code
274 sts RS232W i t ePosPtr +1, RS232Buf pt r XH ; save new of fset of buffer wite RS232 code
275 I di tenpo, 1 ;increnment |ength of RS232 buffer
276 add tenmp2, t enp0
2717 | di t enp0, O
278 adc temp3, tenp0
279 sts RS232Lengt hPosPt r, t enp2 ;save length of buffer RS232 code
280 sts RS232Lengt hPosPtr +1, t enp3 ;save length of buffer RS232 code
281 pop RS232Buf pt r XH
282 pop RS232Buf ptr X
283  Nol ncRS232Buf f er Ful |
284 pop temp3
285 pop temp2
286 pop tenp0
287 out SREG, backupSREGTi ner ;restore SREG
288 cli ;disable interrupt because to prevent reentrant interrupt cal
289 shi UCR, RXCI E ;enable interrupt fromreceiving of UART
290 reti
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A N I T e L
292 ;********************************************************************

293 ;* |nit program

294 ;********************************************************************

A I e
296 reset ;initialization of processor and variables to right val ues
297 | di t enpO, St ackBegi n ;initialization of stack

298 out SPL, t emp0

299

300 clr XH ; RS232 poi nter

301 clr YH ; USB poi nter

302 clr ZH ; ROM poi nt er

303 | di t enp0, LON RS232FI FOBegi n) ;set Low to begin of buffer
304 sts RS232ReadPosPt r, t enp0 ;zero index of reading

305 sts RS232W it ePosPtr, t enp0 ;zero index of witing

306 | di t enp0, H GH( RS232FI FOBegi n) ;set High to begin of buffer
307 sts RS232ReadPosPtr +1, t enp0 ;zero index of reading

308 sts RS232W it ePosPtr+1, t enp0 ;zero index of witing

309 sts RS232Lengt hPosPtr, YH ;zero index of length

310 sts RS232Lengt hPosPtr +1, YH ;zero index of length

311 clr RS232Buf f er Ful

312

313

314 rcal | I ni t ACKBuf f f er ;initialization of ACK buffer

315 rcal | I ni t NAKBuf f f er ;initialization of NAK buffer

316

317 rcall USBReset ;initialization of USB addresses
318

319 [ di t enp0, 0b00111100 ;set pull-up on PORTB

320 out PORTB, t enp0

321 [ di tenpO, Ob11111111 ;set pull-up on PORTC

322 out PORTC, t enp0

323 [ di tenpO, Ob11111011 ;set pull-up on PORTD

324 out PORTD, t enp0

325

326 clr tenpO

327 out UBRRH, t enp0 ; set UART speed High

328 out EEARH, t enp0 ;zero EEPROM i ndex

329

330 | di t enp0, 1<<U2X ;set nmode X2 on UART

331 out USR, t emp0

332 | di tenpO, | ni t BaudRat e ; set UART speed

333 out UBRR, t enp0

334 shi UCR, TXEN ;enable transmiting of UART

335 shi UCR, RXEN ;enabl e receiving of UART

336 shi UCR, RXCI E ;enable interrupt fromreceiving of UART
337

338 [ di t enp0, OxO0F ; INTO - respond to | eading edge

339 out MCUCR, t enp0 ;

340 | di t enp0, 1<<I| NTO ;enabl e external interrupt |NTO

341 out G MBK, t enp0

K L
343 ;********************************************************************

344 ;* Main program

345 ;********************************************************************

346 sei ;enable interrupts globally
347 Main:

348 shi s i nput port, DATAM nus ;waiting till change D- to O
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349 rjnmp CheckUSBReset ;and check, if isn't USB reset
350
351 cpi Act i onFl ag, DoRecei veSet upDat a
352 breq ProcRecei veSet upDat a
353 cpi Act i onFl ag, DoPr epar eCut Cont i nuousBuf f er
354 breq Pr ocPr epar eCut Cont i nuousBuf f er
355 rjnmp Mai n
356
357 CheckUSBReset :

358 [ di t empO0, 255 ;counter duration of reset (according to specification is that cca 10ns - here is cca 100us)
359 Wit For USBReset :

360 shic i nput port, DATAM nus ;waiting till change D+ to O
361 rjnmp Mai n

362 dec tenp0

363 brne Wi t For USBReset

364 rcall USBReset

365 rjnmp Mai n

366

367 ProcPrepar eQut Conti nuousBuf fer:

368 rcal | Pr epar eCut Cont i nuousBuf f er ; prepare next sequence of answer to buffer
369 | di Act i onFl ag, DoReady SendAnswer

370 rjnmp Mai n

371 ProcRecei veSet upDat a

372 | di USBBuUf pt r Y, | nput Buf f er Begi n ;pointer to begin of receiving buffer
373 nov Byt eCount, | nput Buf f er Lengt h ;length of input buffer
374 rcall DecodeNRZI ;transfer NRZI coding to bits
375 rcal | M rrorl nBuf fer Byt es ;invert bits order in bytes

376 rcal | Bi t St uf f ;renoval of bitstuffing

377 :rcall CheckCRCI n ;. check CRC

378 rcal | Pr epar eUSBQut Answer ;prepare answers to transmitting buffer
379 | di Act i onFl ag, DoReady SendAnswer

380 rjmp Mai n

381 ;********************************************************************
382 ;* Main program END

383 ;********************************************************************
igé ;********************************************************************
386 ;* InterruptO interrupt handl er

387 ;********************************************************************
388 | NTOHandl er: ;interrupt | NTO

389 in backupSREG, SREG

390 push temp0

391 push tenmpl

392

393 [ di tempO, 3 ;counter of duration |og0

394 | di tenmpl, 2 ;counter of duration |ogl

395 ;wai ting for begin packet

396 CheckchangeM nus:

397 shi s i nput port, DATAM nus ;waiting till change D to 1
398 rjnmp CheckchangeM nus

399 CheckchangePl us:

400 shi s i nput port, DATApl us ;waiting till change D+ to 1
401 rjnp CheckchangePl us

402 Det ect SOPENd:

403 shi s i nput port, DATApl us

404 rjnmp I ncrement 0 ; D+ =0

405 Incrementl

406 [ di tenmpO, 3 ;counter of duration |og0

Page:

7



File: X:\USERS\| GOR DOC\ WORD\ At mel \ USB t o RS232 Application Note\Firmuare\ USBt oRS232_ATnega8\ AVR Studi o 4 proj ect\USBt oRS232. asm 1.2.2004, 16:16:58
407 dec templ ; how nany cycles takes |ogl
408 nop
409 breq USBBegi nPacket ;if this is end of SOP - receive packet
410 rjnp Det ect SOPEnd
411 I ncrenentO:
412 [ di tenmpl, 2 ;counter of duration |ogl
413 dec t enpO ; how nany cycl es take | o0g0
414 nop
415 brne Det ect SOPEnd ;if there isn't SOF - continue
416 rjnmp Endl nt OHandI er POP2
417 Endl nt OHandl er:
418 pop ACC
419 pop RS232Buf ptr X
420 pop temp3
421 pop temp2
422 Endl nt OHandl er POP
423 pop USBBuUf ptrY
424 pop Byt eCount
425 nmov bi t count, backupbi tcount ;restore bitcount register
426 Endl nt OHandl er POP2:
427 pop tenmpl
428 pop tenp0
429 out SREG, backupSREG
430 | di shi ft buf, 1<<I NTFO ;zero interruptu flag | NTFO
431 out G FR, shi ft buf
432 reti ;otherwise finish (was only SOF - every millisecond)
433
434 USBBegi nPacket :
435 nmov backupbi t count, bi tcount ; backup bitcount register
436 in shi ft buf, i nput port ;if yes load it as zero bit directly to shift register
437 USBI oopBegi n:
438 push Byt eCount ;addi tional backup of registers (save of tine)
439 push USBBuUf ptrY
440 [ di bi tcount, 6 ;initialization of bits counter in byte
441 | di Byt eCount , MAXUSBBYTES  ;initialization of nax nunber of received bytes in packet
442 | di USBBuUf pt rY, | nput Shi ft Buf f er Begi n ;set the input buffer
443 USBI oopl_6:
444 in i nput buf, i nput port
445 chr i nput buf, USBpi nmask ;unnmask low 2 bits
446 breq USBI oopEnd ;if they are zeros - end of USB packet
447 ror i nput buf ;transfer Data+ to shift register
448 rol shi f t buf
449 dec bi t count ;decrenent bits counter
450 brne USBI oopl_6 ;if it isn't zero - repeat filling of shift register
451 nop ;otherwi se is necessary copy shift register to buffer
452 USBI oop7
453 in i nput buf, i nput port
454 chr i nput buf, USBpi nmask ;unnmask low 2 bits
455 breq USBI oopEnd ;if they are zeros - end of USB packet
456 ror i nput buf ;transfer Data+ to shift register
457 rol shi f t buf
458 [ di bi tcount, 7 ;initialization of bits counter in byte
459 st Y+, shi ft buf ;copy shift register into buffer and increnent pointer to buffer
460 USBI oopO: ;and start receiving next byte
461 in shi ft buf, i nput port ;zero bit directly to shift register
462 chr shi f t buf, USBpi nmask ;unnmask low 2 bits
463 breq USBI oopEnd ;if they are zeros - end of USB packet
464 dec bi t count ; decrenent bits counter
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465 nop ;
466 dec Byt eCount ;if not reached nmaxi num buffer
467 brne USBI oopl_6 ;then receive next
468
469 rjnmp Endl nt OHandI er POP ; ot herwi se repeat back from begin
470
471 USBI oopEnd
472 cpi USBBuUf pt r Y, | nput Shi ft Buf f er Begi n+3 ;if at least 3 byte not received
473 brcs Endl nt OHandI er POP ;then finish
474 | ds t enpO, | nput Shi f t Buf f er Begi n+0 ;identifier of packet to tenpO
475 | ds tenpl, | nput Shi f t Buf f er Begi n+1 ;address to tenpl
476 brne Test Dat aPacket ;if is length different from3 - then this can be only DataPaket
477 Test| OPacket :
478 cp tenpl, MyAddr ess ;if this isn't assigned (address) for ne
479 brne Test Dat aPacket ;then this can be still DataPacket
480 Test SetupPacket:;test to SETUP packet
481 cpi t enp0, NnNRZI SETUPPI D
482 brne Test Qut Packet ;if this isn't Setup PID - decode other packet
483 cp tenpl, Myl nAddr ess ;if this isn't assigned (address) for ne
484 brne Test Dat aPacket ;then this can be still DataPacket
485 | di St at e, Set upSt at e
486 rjnmp Endl nt OHandl er POP ;if this is Setup PID - receive consecutive Data packet
487 Test Qut Packet : ;test for OUT packet
488 cpi t enp0, nNRZI QUTPI D
489 brne Test | nPacket ;if this isn't Qut PID - decode other packet
490 cp tenpl, MyQut Addr ess ;if this isn't assigned (address) for ne
491 brne Test Dat aPacket ;then this can be still DataPacket
492 | di State, Qut Stat e
493 rjnmp Endl nt OHandl er POP ;if this is Qut PID - receive consecutive Data packet
494 Test | nPacket : ;test on I N packet
495 cpi t enp0, NNRZI | NPI D
496 brne Test Dat aPacket ;if thisisn't In PID - decode other packet
497 cp tenpl, Myl nAddr ess ;if this isn't assigned (address) for ne
498 breq Answer Tol nRequest
499 Test Dat aPacket: ;test for DATAO and DATALl packet
500 cpi t enp0, NnNRZI DATAOPI D
501 breq Dat aOPacket ;if this isn't Data0 PID - decode other packet
502 cpi t enp0, nNRZI DATAL1PI D
503 brne NoMyPacked ;if this isn't Datal PID - decode other packet
504 Dat aOPacket :
505 cpi State, SetupSt ate ;if was state Setup
506 breq Recei veSet upDat a ;receive it
507 cpi State, Qut State ;if was state Cut
508 breq Recei veCut Dat a ;receive it
509 NoMyPacked:
510 | di St at e, BaseSt at e ;zero state
511 rjnmp Endl nt OHandI er POP ;and receive consecutive Data packet
512
513 Answer Tol nRequest :
514 push temp2 ; backup next registers and continue
515 push temp3
516 push RS232Buf ptr X
517 push ACC
518 cpi Act i onFl ag, DoReady SendAnswer ;if isn't prepared answer
519 brne NoReady Send ;then send NAK
520 rcall SendPr epar edUSBAnswer ;transmitting answer back
521 cpi St at e, AddressChangeState ;if state is AddressChange
522 breq Set MyNewUSBAddr ess ;then is necessary to change USB address
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523 | di State, I nState
524 | di Act i onFl ag, DoPr epar eCut Cont i nuousBuf f er
525 rjnmp Endl nt OHandl er ;and repeat - wait for next response from USB
526 Recei veSet upDat a
527 push temp2 ; backup next registers and continue
528 push temp3
529 push RS232Buf ptr X
530 push ACC
531 rcall SendACK ;accept Setup Data packet
532 rcal | Fi ni shRecei vi ng ;finish receiving
533 | di Act i onFl ag, DoRecei veSet upDat a
534 rjnp Endl nt OHandl er
535 Recei veCut Dat a:
536 push temp2 ; backup next registers and continue
537 push temp3
538 push RS232Buf ptr X
539 push ACC
540 cpi Act i onFl ag, DoRecei veSet upDat a ;if is currently in process command Setup
541 breq NoReady Send ;then send NAK
542 rcall SendACK ;accept CQut packet
543 clr Acti onFl ag
544 rjnmp Endl nt OHandl er
545 NoReadySend:
546 rcall SendNAK ;still 1 amnot ready to answer
547 rjnmp Endl nt OHandl er ;and repeat - wait for next response from USB
B e e e T T
549 Set MyNewUSBAddr ess: ;set new USB address in NRZI coded
550 | ds Myl nAddr ess, Myl nAddr ess SRAM
551 | ds MyCQut Addr ess, MyCQut Addr ess SRAM
552 rjnp Endl nt OHandl er
B I e e e R T
554 Fi ni shRecei vi ng: ;corrective actions for receive termnation
555 cpi bi tcount, 7 ;transfer to buffer also last not conpleted byte
556 breq NoRen®i ni ngBi t s ;if were all bytes transfered, then nothing transfer
557 inc bi t count
558 Shi ft Renmi ningBits:
559 rol shi f t buf ;shift renmining not conpleted bits on right position
560 dec bi t count
561 brne Shift Remai ningBits
562 st Y+, shi ft buf ;and copy shift register bo buffer - not conpleted byte
563 NoRenmi ni ngBits
564 nov Byt eCount, USBBuf ptrY
565 subi Byt eCount , | nput Shi f t Buf f er Begi n- 1 ;in ByteCount is nunber of received bytes (including not conpleted bytes)
566
567 nov | nput Buf f er Lengt h, Byt eCount ;and save for use in nain program
568 | di USBBuUf pt rY, | nput Shi ft Buf f er Begi n ;pointer to begin of receiving shift
569 | di RS232Buf pt r X, | nput Buf f er Begi n+1 ;data buffer (leave out SOP)
570 push XH ;save RS232BufptrX Hi i ndex
571 clr XH
572 MbveDat aBuf f er:
573 Id t enpO0, Y+
574 st X+, t enp0
575 dec Byt eCount
576 brne MoveDat aBuf f er
577
578 pop XH ;restore RS232Buf ptrX H index
579 | di Byt eCount , nNRZI SOPbyt e
580 sts | nput Buf f er Begi n, Byt eCount ;like received SOP - it is not copied fromshift buffer
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581 ret
A e T e
583 ;********************************************************************
584 ;* Other procedures
585 ;********************************************************************
I e e T T
587 USBReset : ;initialization of USB state engine
588 | di t enmp0, NNRZI ADDRO ;initialization of USB address
589 nov MyCQut Addr ess, t enp0
590 nmov M/l nAddr ess, t enp0
591 clr State ;initialization of state engine
592 clr Bi t St uf f I nCut
593 clr Qut Bi t St uf f Nurrber
594 clr Acti onFl ag
595 clr RAM ead ;will be reading from ROM
596 sts Confi gByt e, RAM ead ;unconfigured state
597 ret
SR I i e
599 SendPrepar edUSBAnswer : ;transmitting by NRZI coding OUT buffer with I ength CutputBufferLength to USB
600 nov Byt eCount , Cut put Buf f er Lengt h ;length of answer
601 SendUSBAnswer : ;transmitting by NRZI coding OUT buffer to USB
602 | di USBBuUf pt r Y, Qut put Buf f er Begi n ;pointer to begin of transmitting buffer
603 SendUSBBuf f er: ;transmitting by NRZI coding given buffer to USB
604 [ di templ, O ;increnenting pointer (tenporary variable)
605 nov t enp3, Byt eCount ; byte counter: tenp3 = ByteCount
606 [ di tenp2, 0b00000011 ;mask for xoring
607 Id i nput buf, Y+ ;load first byte to inputbuf and increnent pointer to buffer
608 ; USB as out put:
609 chi out put port, DATApI us ; down DATAPLUS : idle state of USB port
610 sbi out put port, DATAM nus ;set DATAMNUS : idle state of USB port
611 shi USBdi r ect i on, DATApl us ; DATAPLUS as out put
612 sbi USBdi r ecti on, DATAm nus ; DATAM NUS as out put
613
614 in t enpO0, out put port ;idle state of USB port to tenpO
615 SendUSBAnswer Loop
616 | di bitcount, 7 ;bits counter
617 SendUSBAnswer Byt eLoop
618 nop ; del ay because timng
619 ror i nput buf ;to carry transmiting bit (in direction first LSB then MSB)
620 brcs NoXORSend ;if that it is one - don't change USB state
621 eor tenmpO, tenp2 ;otherwi se state will be changed
622 NoXORSend:
623 out out put port, tenpO ;send out to USB
624 dec bi t count ;decrenent bits counter - according to carry flag
625 brne SendUSBAnswer Byt eLoop ;if bits counter isn't zero - repeat transmiting with next bit
626 sbrs i nput buf, 0 ;if is transmiting bit one - don't change USB state
627 eor tenmpO, tenp2 ;otherwi se state will be changed
628 NoXORSendLSB
629 dec tenp3 ; decrenent bytes counter
630 Id i nput buf, Y+ ;load next byte and increnent pointer to buffer
631 out out put port, tenpO ;transmit to USB
632 brne SendUSBAnswer Loop ;repeat for all buffer (till tenp3=0)
633
634 nov bi t count, Qut Bi t St uf f Nunber ;bits counter for bitstuff
635 cpi bi t count, 0 ;if not be needed bitstuff
636 breq Zer oBi t St uf
637 SendUSBAnswer Bi t st uf f Loop
638 ror i nput buf ;to carry transmiting bit (in direction first LSB then MSB)
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639 brcs NoXORBi t st uf f Send ;if is one - don't change state on USB
640 eor tenmpO, tenp2 ;otherwi se state will be changed
641 NoXORBi t st uf f Send:
642 out out put port,tenpO ;transmit to USB
643 nop ; del ay because of timing
644 dec bi t count ;decrenent bits counter - according to carry flag
645 br ne SendUSBAnswer Bi t st uf f Loop ;if bits counter isn't zero - repeat transmiting with next bit
646 Id i nput buf, v ;delay 2 cycle
647 ZeroBit Stuf:
648 nop ;delay 1 cycle
649 cbr t enpO, 3
650 out out put port, tenpO ;transmit EOP on USB
651
652 [ di bi tcount, 5 ;delay counter: EOP shouls exists 2 bits (16 cycle at 12VHz)
653 SendUSBWAi t EOP:
654 dec bi t count
655 brne SendUSBWAi t EOP
656
657 sbi out put port, DATAM nus ;set DATAMNUS : idle state on USB port
658 sbi out put port, DATAM nus ;delay 2 cycle: Idle should exists 1 bit (8 cycle at 12VHz)
659 chi USBdi rect i on, DATApl us ; DATAPLUS as i nput
660 chi USBdi recti on, DATAm nus ; DATAM NUS as i nput
661 chi out put port, DATAM nus ;reset DATAMNUS : the third state on USB port
662 ret
(R e R
664 Toggl eDATAPI D:
665 | ds t enp0, Cut put Buf f er Begi n+1 ;load last PID
666 cpi t emp0, DATAL1PI D ;if last was DATALPI D byte
667 | di t enp0, DATAOPI D
668 breq SendDat aOPI D ;then send zero answer w th DATAOPI D
669 [ di t emp0, DATA1PI D ;otherwi se send zero answer with DATALPI D
670 SendDat aOPI D
671 sts Qut put Buf f er Begi n+1, t enp0 ; DATAOPI D byte
672 ret
(I R R
674 ConposeZer oDATALPI DAnswer :
675 | di t emp0, DATAOPI D ; DATAO PID - in the next will be toggled to DATALPID in | oad descri ptor
676 sts Qut put Buf f er Begi n+1, t enp0 ;load to output buffer
677 ConposeZer oAnswer :
678 | di t enp0, SOPbyt e
679 sts Qut put Buf f er Begi n+0, t enp0 ; SOP byte
680 rcal | Toggl eDATAPI D ; change DATAPI D
681 | di t enp0, 0x00
682 sts Qut put Buf f er Begi n+2, t enp0 ; CRC byte
683 sts Qut put Buf f er Begi n+3, t enp0 ; CRC byte
684 | di Byt eCount , 2+2 ;length of output buffer (SOP and PID + CRCL6)
685 ret
I R R R
687 | nit ACKBufffer
688 | di t enp0, SOPbyt e
689 sts ACKBuf f er Begi n+0, t enp0 ; SOP byte
690 | di t enp0, ACKPI D
691 sts ACKBuf f er Begi n+1, t enp0 ; ACKPI D byte
692 ret
[ e
694 SendACK
695 push USBBuUf ptrY
696 push bi t count

Page:

12



File: X:\USERS\| GOR DOC\ WORD\ At mel \ USB t o RS232 Application Note\Firmuare\ USBt oRS232_ATnega8\ AVR Studi o 4 proj ect\USBt oRS232. asm 1.2.2004, 16:16:58
697 push Qut Bi t St uf f Nunmber
698 | di USBBUf pt r Y, ACKBuUf f er Begi n ;pointer to begin of ACK buffer
699 | di Byt eCount , 2 ;nunber of transmit bytes (only SOP and ACKPI D)
700 clr Qut Bi t St uf f Nurrber
701 rcall SendUSBBuf f er
702 pop Qut Bi t St uf f Nunber
703 pop bi t count
704 pop USBBuUf ptrY
705 ret
I i e
707 1 nit NAKBuf ffer
708 | di t enp0, SOPbyt e
709 sts NAKBuf f er Begi n+0, t enp0 ; SOP byte
710 | di t enp0, NAKPI D
711 sts NAKBuf f er Begi n+1, t enp0 ; NAKPI D byt e
712 ret
T T T L
714  SendNAK:
715 push Qut Bi t St uf f Nunber
716 | di USBBuUf pt r Y, NAKBuUf f er Begi n ; pointer to begin of ACK buffer
717 | di Byt eCount , 2 ;nunber of transmited bytes (only SOP and NAKPI D)
718 clr Qut Bi t St uf f Nurrber
719 rcall SendUSBBuf f er
720 pop Qut Bi t St uf f Nunber
721 ret
EEY A T e
723 ConposeSTALL:
724 | di t emp0, SOPbyt e
725 sts Qut put Buf f er Begi n+0, t enp0 ; SOP byte
726 | di t enp0, STALLPI D
727 sts Qut put Buf f er Begi n+1, t enp0 ; STALLPI D byte
728 | di Byt eCount , 2 ;length of output buffer (SOP and PI D)
729 ret
L e e R
731 DecodeNRZI : ;encodi ng of buffer from NRZI code to binary
732 push USBBuUf ptrY ; back up pointer to buffer
733 push Byt eCount ; back up length of buffer
734 add Byt eCount , USBBuf ptrY ;end of buffer to ByteCount
735 ser tenmpO ;to ensure unit carry (in the next rotation)
736 NRZI | oop
737 ror tenp0 ;filling carry from previous byte
738 Id tempO, Y ;load received byte from buffer
739 nov tenmp2, t enp0 ;shifted register to one bit to the right and XOR for function of NRZI decoding
740 ror temp2 ;carry to nost significant digit bit and shift
741 eor tenmp2, t enp0 ; NRZI decodi ng
742 com temp2 ; negat e
743 st Y+, tenp2 ; save back as decoded byte and increnent pointer to buffer
744 cp USBBuUf pt r Y, Byt eCount ;if not all bytes
745 br ne NRZI | oop ; then repeat
746 pop Byt eCount ;restore buffer length
747 pop USBBuUf ptrY ;restore pointer to buffer
748 ret ; ot herwi se finish
EE I T T L e L T
750 BitStuff:;renoval of bitstuffing in buffer
751 clr temp3 ;counter of omitted bits
752 clr | ast Bi t st uf Nunber ; OXFF to | astBitstuf Nunber
753 dec | ast Bi t st uf Nunber
754 Bit St uffRepeat:
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755 push USBBuUf ptrY ; back up pointer to buffer
756 push Byt eCount ; back up buffer length
757 nov tenmpl, tenp3 ;counter of all bits
758 I di t enpO, 8 ;sumall bits in buffer
759 SumAl I Bits:
760 add tenmpl, t enp0
761 dec Byt eCount
762 brne SumAl I Bits
763 I di tenp2, 6 ;initialize counter of ones
764 pop Byt eCount ;restore buffer length
765 push Byt eCount ; back up buffer length
766 add Byt eCount , USBBuf ptrY ;end of buffer to ByteCount
767 inc Byt eCount ;and for safety increnent it with 2 (because of shifting)
768 inc Byt eCount
769 BitStuffLoop:
770 Id tempO, Y ;load received byte from buffer
771 | di bi t count, 8 ;bits counter in byte
772 Bit StuffByteloop:
773 ror tenp0 ;filling carry from LSB
774 brcs I ncrenent Bi t st uf f ;if that LSB=0
775 [ di temp2, 7 ;initialize counter of ones +1 (if was zero)
776 IncrementBitstuff:
777 dec temp2 ; decrenent counter of ones (assunption of one bit)
778 br ne Dont Shi f t Buf f er ;if there was not 6 ones together don't shift buffer
779 cp tenpl, | ast Bi t st uf Nunber
780 [ di temp2, 6 ;initialize counter of ones (if no bitstuffing will be nade then nust be started again)
781 brcc Dont Shi f t Buf f er ;if already was nade bitstuffing - don't shift buffer
782
783 dec tenmpl ;
784 nmov | ast Bi t st uf Nunber, tenpl ; renenber |ast position of bitstuffing
785 cpi bitcount, 1 ;for pointing to 7-th bit (which nust be deleted or where to insert zero)
786 brne NoBi t count Cor r ect
787 | di bitcount, 9 ;
788 inc USBBuUf ptrY ;zvys pointer do buffera ENG, i ncrement pointer to buffer
789 NoBitcount Correct:
790 dec bi t count
791 bst Bi t StufflnCut, 0
792 brts Correct Qut Buf fer ;if this is CQut buffer increnent buffer length
793 rcal | Shi ft Del et eBuf fer ;shift In buffer
794 dec temp3 ; decrenent counter of omission
795 rjnp Correct Buf f er End
796 CorrectCutBuffer:
797 rcall ShiftlnsertBuffer ;shift CQut buffer
798 inc temp3 ;increnent counter of omission
799 CorrectBuf ferEnd:
800 pop Byt eCount ;restore buffer length
801 pop USBBuf ptrY ;restore pointer to buffer
802 rjnmp Bi t St uf f Repeat ;and restart from begin
803 Dont Shi ftBuffer:
804 dec tenpl ;if already were all bits
805 breq EndBi t St uf f ;finish cycle
806 dec bi t count ;decrenent bits counter in byte
807 brne Bi t St uf f Byt eLoop ;if not yet been all bits in byte - go to next bit
808 ;otherwi se | oad next byte
809 inc USBBuUf ptrY ;increnent pointer to buffer
810 rjnmp Bi t St uf f Loop ;and repeat
811 EndBitStuff:
812 pop Byt eCount ;restore buffer length
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813 pop USBBuf ptrY ;restore pointer to buffer
814 bst Bit StufflnCut, O
815 brts I ncrenent Lengt h ;if this is CQut buffer increnent length of Qut buffer
816 DecrementLength: ;if this is In buffer decrenment |length of In buffer
817 cpi tenmp3, 0 ;was at | east one decrenent
818 breq NoChangeByt eCount ;if no - don't change buffer length
819 dec Byt eCount ;if this is In buffer decrement buffer length
820 subi t enp3, 256- 8 ;if there wasn't above 8 bits over
821 brcc NoChangeByt eCount ;then finish
822 dec Byt eCount ; ot herwi se next decrenent buffer length
823 ret ;and finish
824 | ncrenent Lengt h:
825 nov Qut Bi t St uf f Nurmber, t enp3 ; renenber nunber of bits over
826 subi tenp3, 8 ;if there wasn't above 8 bits over
827 brcs NoChangeByt eCount ;then finish
828 inc Byt eCount ;otherwi se increnent buffer Iength
829 nov Qut Bi t St uf f Nunmber, tenp3 ; and renenber nunber of bits over (decrenented by 8)
830 NoChangeByt eCount :
831 ret ; finish
e R
833 ShiftlnsertBuffer: ;shift buffer by one bit to right fromend till to position: byte-USBBufptrY and bit-bitcount
834 nov t enpO0, bi t count ;cal cul ation: bitcount= 9-bitcount
835 | di bitcount, 9
836 sub bi t count, t enp0 ;to bitcount bit position, which is necessary to clear
837
838 Id templ, Y ;load byte which still nust be shifted from position bitcount
839 rol tenmpl ;and shift to the left through Carry (transmi ssion from higher byte and LSB to Carry)
840 ser temp2 ; FF to nask - tenp2
841 Hal f I nsert PosuvMask
842 I sl temp2 ;zero to the next low bit of nask
843 dec bi t count ;till not reached boundary of shifting in byte
844 brne Hal f | nsert PosuvMask
845
846 and tenmpl, tenp2 ;unnask that renmins only high shifted bits in tenpl
847 com temp2 ;invert nask
848 | sr tenp2 ;shift mask to the right - for insertion of zero bit
849 Id tempO, Y ;load byte which nust be shifted from position bitcount to tenpO
850 and tenmpO, tenp2 ;unnask to renains only |ow non-shifted bits in tenpO
851 or tenmpl, t enp0 ;and put together shifted and nonshifted part
852
853 Id tempO, Y ;load byte which nust be shifted from position bitcount
854 rol tenpO ;and shift it to the left through Carry (to set right Carry for further carry)
855 st Y+, tenpl ;and | oad back nodified byte
856 ShiftlnsertBufferLoop
857 cpse USBBuUf pt r Y, Byt eCount ;if are not all entire bytes
858 rjnmp NoEndShi ft I nsertBuffer ;then continue
859 ret ; ot herwi se finish
860 NoEndShi ftlnsertBuffer:
861 Id templ, Y ;load byte
862 rol tenmpl ;and shift to the left through Carry (carry fromlow byte and LSB to Carry)
863 st Y+, tenpl ;and store back
864 rjnmp ShiftlnsertBufferLoop ;and continue
L I i
866 ShiftDel eteBuffer: ;shift buffer one bit to the left fromend to position: byte-USBBufptrY and bit-bitcount
867 nov t enpO0, bi t count ;cal cul ation: bitcount= 9-bitcount
868 | di bitcount, 9
869 sub bi t count, t enp0 ;to bitcount bit position, which nust be shifted
870 nov t enp0, USBBuf ptrY ; backup pointera to buffer
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871 inc temp0 ;position of conpleted bytes to tenpO

872 nov USBBuUf pt r Y, Byt eCount ; Maxi mum position to pointer

873 Shi ftDel et eBuf f er Loop:

874 Id templ, - Y ; decrenent buffer and | oad byte

875 ror tenmpl ;and right shift through Carry (carry from higher byte and LSB to Carry)
876 st Y, tenmpl ;and store back

877 cpse USBBuf ptrY, t enp0 ;if there are not all entire bytes

878 rjnmp Shi ft Del et eBuf f er Loop ; then continue

879

880 Id templ, - Y ;decrenent buffer and | oad byte which nust be shifted from position bitcount
881 ror tenmpl ;and right shift through Carry (carry from higher byte and LSB to Carry)
882 ser temp2 ; FF to nask - tenp2

883 Hal f Del et ePosuvMask:

884 dec bi t count ;till not reached boundary of shifting in byte

885 breq DoneMask

886 | sl temp2 ;zero to the next low bit of nask

887 rjnmp Hal f Del et ePosuvMask

888 DoneMask:

889 and tenmpl, tenp2 ;unnmask to renain only high shifted bits in tenpl
890 com temp2 ;invert nask

891 Id tempO, Y ;load byte which nust be shifted fromposition bitcount to tenpO
892 and tenmpO, tenp2 ;unnask to renain only |ow nonshifted bits in tenpO
893 or tenpl, t enp0 ;and put together shifted and nonshifted part

894 st Y, tenpl ;and store back

895 ret ;and finish

R e R
897 MrrorlnBufferBytes:

898 push USBBuUf ptrY

899 push Byt eCount

900 | di USBBuUf pt r Y, | nput Buf f er Begi n

901 rcal l M rrorBufferBytes

902 pop Byt eCount

903 pop USBBuUf ptrY

904 ret

I R
906 M rrorBufferBytes:

907 add Byt eCount , USBBuf ptrY ; Byt eCount shows to the end of nessage

908 M rrorBufferloop:

909 Id tempO, Y ;load received byte from buffer

910 I di tenpl, 8 ;bits counter

911 M rrorBufferBytelLoop:

912 ror tenp0 ;to carry next least bit

913 rol temp2 ;fromcarry next bit to reverse order

914 dec tenmpl ;was already entire byte

915 br ne M rror Buf f er Byt eLoop ;if no then repeat next |east bit

916 st Y+, tenp2 ; save back as reversed byte and increnent pointer to buffer
917 cp USBBuUf pt r Y, Byt eCount ;if not yet been all

918 br ne M rrorBufferl oop ; then repeat

919 ret ; ot herwi se finish

L e e R R T R
921 ; CheckCRCI n:

922 ki ss USBBUFPTRY

923 ki ss Byt eCount

924 | di USBBUFPTRY, | nput Buf f er conpar e

925 rcal l CheckCRC

926 pope Byt eCount

927 pope USBBUFPTRY

928 lip
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e
930 AddCRCQut :
931 push USBBuUf ptrY
932 push Byt eCount
933 | di USBBuUf pt r Y, Qut put Buf f er Begi n
934 rcall CheckCRC
935 com temp0 ;negation of CRC
936 com tenpl
937 st Y+, tenpl ;save CRC to the end of buffer (at first MSB)
938 st Y, tenp0 ;save CRC to the end of buffer (then LSB)
939 dec USBBuUf ptrY ;pointer to CRC position
940 | di Byt eCount , 2 ;reverse bits order in 2 bytes CRC
941 rcal | M rrorBuf f er Byt es ;reverse bits order in CRC (transmiting CRC - MSB first)
942 pop Byt eCount
943 pop USBBuUf ptrY
944 ret
L R e I T T
946 CheckCRC: ;input: USBBufptrY = begin of nessage , ByteCount = length of message
947 add Byt eCount , USBBuf ptrY ; ByteCount points to the end of nessage
948 inc USBBuUf ptrY ;set the pointer to nessage start - onmit SOP
949 Id tenpO, Y+ ;load PID to tenp0
950 ;and set the pointer to start of nessage - omt also PID
951 cpi t emp0, DATAOPI D ;if is DATAO field
952 breq Comput eDATACRC ; comput e CRC16
953 cpi t enp0, DATALPI D if is DATAL field
954 brne CRC16End ;if no then finish
955 Comput eDATACRC
956 ser tenp0 ;initialization of renmider LSB to Oxff
957 ser tenmpl ;initialization of renmider MSB to Oxff
958 CRCl6Loop
959 Id tenmp2, Y+ ;load nessage to tenp2 and increnent pointer to buffer
960 [ di temp3, 8 ;bits counter in byte - tenp3
961 CRCl6LoopByte
962 bst templ, 7 ;to T save MSB of renminder (renminder is only 16 bits - 8 bit of higher byte)
963 bl d bi tcount, O ;to bitcount LSB save T - of MSB renai nder
964 eor bi tcount,tenmp2 ; XOR of bit nessage and bit renminder - in LSB bitcount
965 rol tenp0 ;shift renminder to the left - low byte (two bytes - through carry)
966 rol tenmpl ;shift renminder to the left - high byte (two bytes - through carry)
967 chr tenpo, 1 ;znul uj LSB renmins
968 | sr temp2 ;shift nessage to right
969 ror bi t count ;result of XOR bits fromLSB to carry
970 brcc CRC16NoXOR ;if is XOR bitnessage and MSB of renminder = 0, then no XOR
971 | di bi t count, CRC16pol y>>8 ;to bitcount CRC polynomial - high byte
972 eor tenpl, bi t count ;and nake XOR fromrenains and CRC pol ynomi al - high byte
973 | di bi t count, CRC16pol y ;to bitcount CRC polynomial - |ow byte
974 eor t enpO, bi t count ;and nake XOR of renminder and CRC polynomial - |ow byte
975 CRC16NoXOR:
976 dec tenp3 ;were already all bits in byte
977 brne CRC16LoopByt e ;unless, then go to next bit
978 cp USBBuUf pt r Y, Byt eCount ;was al ready end-of - nessage
979 brne CRC16Loop ;unl ess then repeat
980 CRC16End:
981 ret ;otherwise finish (in tenmp0 and tenpl is result)
L A T
983 LoadDescri pt or Fr onROM
984 | pm ;1 oad from ROM position pointer to RO
985 st Y+, RO ;RO save to buffer and increnent buffer
986 adi w ZH ZL, 1 ;increnent index to ROM
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987 dec Byt eCount ;till are not all bytes
988 br ne LoadDescri ptor FronROM ;then | oad next
989 rjnmp EndFr onRAVMROM ;otherwi se finish
T e I i T
991 LoadDescri pt or Fr onROVZer ol nsert:
992 | pm ;1 oad from ROM position pointer to RO
993 st Y+, RO ; RO save to buffer and increnent buffer
994
995 bst RAM ead, 3 ;if bit 3 is one - don't insert zero
996 brtc I nsertingZero ;otherwise zero will be inserted
997 adi w ZH ZL, 1 ;increnent index to ROM
998 [ pm ;load from ROM position pointer to RO
999 st Y+, RO ;RO save to buffer and increnent buffer
1000 clt ;and cl ear
1001 bl d RAM ead, 3 ;the third bit in RAMead - for to the next zero insertion wll
1002 rjnmp I nsertingZer oEnd ;and continue
1003 InsertingZero
1004 clr RO ;for insertion of zero
1005 st Y+, RO ;zero save to buffer and increment buffer
1006 InsertingZeroEnd
1007 adi w ZH ZL, 1 ;increnent index to ROM
1008 subi Byt eCount , 2 ;till are not all bytes
1009 br ne LoadDescr i pt or Fr onROMZer ol nsert ; then | oad next
1010 rjnmp EndFr onRAVMROM ;otherwi se finish
I R R I
1012 LoadDescri pt or Fr onSRAM
1013 Id RO, Z ;load from position RAM pointer to RO
1014 st Y+, RO ; RO save to buffer and increnent buffer
1015 adi w ZH: ZL, 1 ;increnent index to RAM
1016 dec Byt eCount ;till are not all bytes
1017 br ne LoadDescri pt or FronSRAM ; t hen | oad next
1018 rjnmp EndFr onRAVMROM ;otherwi se finish
I R e e T
1020 LoadDescri pt or Fr omEEPROM
1021 out EEARL, ZL ;set the address EEPROM Lo
1022 out EEARH, ZH ;set the address EEPROM Hi
1023 sbi EECR, EERE ;read EEPROM to regi ster EEDR
1024 in RO, EEDR ;load fromEEDR to RO
1025 st Y+, RO ; RO save to buffer and increnent buffer
1026 adi w ZH ZL, 1 ;increnment index to EEPROM
1027 dec Byt eCount ;till are not all bytes
1028 br ne LoadDescr i pt or Fr onEEPROM t hen | oad next
1029 rjnmp EndFr onRAVMROM ;otherwi se finish
I e e e R
1031 LoadXXXDescri ptor
1032 | di t emp0, SOPbyt e ; SOP byte
1033 sts Qut put Buf f er Begi n, t enp0 ;to begin of transmiting buffer store SOP
1034 | di Byt eCount , 8 ;8 byte store
1035 | di USBBuUf ptrY, Qut put BufferBegin+2 ;to transmitting buffer
1036
1037 and RAM ead, RAM ead ;if will be reading from RAM or ROM or EEPROM
1038 br ne Fr omRAMbr EEPROM ; 0=ROM 1=RAM 2=EEPROM 4=ROM wi th zero insertion (string)
1039 FronROM
1040 rjnmp LoadDescri pt or Fr orROM ;1 oad descriptor from ROM
1041 Fr omRAMbr EEPROM
1042 shrc RAM ead, 2 ;i f RAVREAD=4
1043 rjnmp LoadDescri pt or Fr onROMZerol nsert ;read from ROMwith zero insertion
1044 shrc RAM ead, 0 ;i f RAVREAD=1
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1045 rjnmp LoadDescri pt or Fr onSRAM ;l oad data from SRAM
1046 rjnmp LoadDescri pt or Fr onEEPROM ;otherwi se read from EEPROM
1047 EndFr omRAMROM
1048 sbhrc RAM ead, 7 ;if is nost significant bit in variable RAM ead=1
1049 clr RAM ead ; cl ear RAM ead
1050 rcall Toggl eDATAPI D ; change DATAPI D
1051 | di USBBuf ptrY, Qut put BufferBegin+tl ;to transmitting buffer - position of DATA PID
1052 ret
I T R e
1054 Prepar eUSBQut Answer : ; prepare answer to buffer
1055 rcal | Pr epar eUSBAnswer ; prepare answer to buffer
1056 MakeQutBit Stuff:
1057 inc Bi t St uf f I nCut ;transmitting buffer - insertion of bitstuff bits
1058 | di USBBuUf pt r Y, Qut put Buf f er Begi n ;to transmitting buffer
1059 rcall Bi t St uf f
1060 nov Qut put Buf f er Lengt h, Byt eCount ;length of answer store for transmiting
1061 clr Bi t St uf f I nCut ;receiving buffer - deletion of bitstuff bits
1062 ret
N R e e
1064 PrepareUSBAnswer: ; prepare answer to buffer
1065 clr RAM ead ;zero to RAMead variable - reading from ROM
1066 | ds t enpO, | nput Buf f er Begi n+2 ; bnRequest Type to tenpO
1067 | ds tenpl, | nput Buf f er Begi n+3 ; bRequest to tenpl
1068 chr tenpO, Ob10011111 ;if is 5 and 6 bit zero
1069 brne Vendor Request ;then this isn't Vendor Request
1070 rjnp St andar dRequest ;but this is standard Request
1071 mmmmm e e
1072 Vendor Request :
1073 clr ZH ;for reading from RAM or EEPROM
1074
1075 cpi templ, 1 ;
1076 br ne NoDoSet | nf r aBuf f er Enpty ;
1077 rjnmp DoSet | nf r aBuf f er Enpty ;restart infra receiving (if it was stopped by reading from RAM
1078 NoDoSet I nfraBuf fer Enpty:
1079 cpi tenmpl, 2 ;
1080 brne NoDoGet | nf r aCode
1081 rjnp DoGet | nf r aCode ;transmit received infra code (if it is in buffer)
1082 NoDoGet I nfraCode
1083 cpi tenmpl, 3 ;
1084 brne NoDoSet Dat aPort Di recti on
1085 rjnmp DoSet Dat aPort Di recti on ;set flow direction of datal bits
1086 NoDoSet Dat aPort Di recti on:
1087 cpi tenmpl, 4 ;
1088 brne NoDoCet Dat aPort Di rect i on
1089 rjnmp DoGet Dat aPort Di recti on ;detect of flow direction of data bits
1090 NoDoGet Dat aPort Di recti on:
1091 cpi templ, 5 ;
1092 brne NoDoSet Qut Dat aPor t
1093 rjnmp DoSet CQut Dat aPor t ;set data bits (if they are inputs, then pull-ups)
1094 NoDoSet Qut Dat aPort :
1095 cpi tenmpl, 6 ;
1096 brne NoDoGet Qut Dat aPor t
1097 rjnmp DoGet CQut Dat aPor t ;detect settings of data out bits (if they are input, then pull-ups)
1098 NoDoGet Cut Dat aPort :
1099 cpi templ, 7 ;
1100 brne NoDoGet | nDat aPor t
1101 rjnmp DoCet | nDat aPor t ;return value of input data port
1102 NoDoGet I nDat aPort :
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1103 cpi tenpl, 8
1104 brne NoDoEEPROMRead
1105 rjnp DoEEPROVRead ;return contents of EEPROM from given address
1106 NoDoEEPROVRead:
1107 cpi tenmpl, 9
1108 brne NoDoEEPROWY i t e
1109 rjnp DoEEPROMN i t e ;wite to EEPROM to given address given data
1110 NoDoEEPROWV I t e:
1111 cpi tenpl, 10
1112 brne NoDoRS232Send
1113 rj DoRS232Send ;transmit byte to serial line
1114 NoDoRS232Send:
1115 cpi tenpl, 11
1116 brne NoDoRS232Read
1117 rjnmp DoRS232Read ;returns received byte fromserial line
1118 NoDoRS232Read:
1119 cpi tenpl, 12
1120 brne NoDoSet RS232Baud
1121 rjnmp DoSet RS232Baud ;set line speed of of serial line
1122 NoDoSet RS232Baud:
1123 cpi tenpl, 13
1124 brne NoDoGet RS232Baud
1125 rj DoGet RS232Baud ;return line speed of serial line
1126 NoDoCet RS232Baud:
1127 cpi tenpl, 14
1128 brne NoDoGet RS232Buf f er
1129 rjnp DoGet RS232Buf f er ;return line speed of serial line
1130 NoDoGet RS232Buf f er:
1131 cpi tenpl, 15
1132 brne NoDoSet RS232Dat aBi t s
1133 rjnp DoSet RS232Dat aBi t s ;set line speed of serial line
1134 NoDoSet RS232Dat aBi ts:
1135 cpi tenpl, 16
1136 brne NoDoGet RS232Dat aBi t s
1137 rjnp DoGet RS232Dat aBi t s ;return line speed of serial line
1138 NoDoGet RS232Dat aBi t s:
1139 cpi tenpl, 17
1140 br ne NoDoSet RS232Parity
1141 rjmp DoSet RS232Parity ;set line speed of serial line
1142 NoDoSet RS232Pari ty:
1143 cpi tenpl, 18
1144 br ne NoDoGet RS232Parity
1145 rjnmp DoGet RS232Parity ;return line speed of serial line
1146 NoDoGet RS232Parity:
1147 cpi tenpl, 19
1148 br ne NoDoSet RS232St opBi t s
1149 rjnmp DoSet RS232St opBi t s ;set line speed of serial line
1150 NoDoSet RS232St opBits:
1151 cpi tenpl, 20
1152 br ne NoDoGet RS232St opBi t's
1153 rjnm DoGet RS232St opBi t s ;return line speed of serial line
1154 NoDoGet RS232St opBits:
1155
1156 cpi tenmpl, USER_FNC_NUMBER+0O
1157 brne NoDoUser Funct i on0
1158 rjnmp DoUser Funct i onO ;execute of user function0
1159 NoDoUser Functi onO:
1160 cpi tenpl, USER_FNC_NUMBER+1
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1161 brne NoDoUser Funct i onl
1162 rjnmp DoUser Functi onl ;execute of user functionl
1163 NoDoUser Functi onl:
1164 cpi tenpl, USER_FNC_NUMBER+2 ;
1165 brne NoDoUser Funct i on2
1166 rjnmp DoUser Funct i on2 ;execute of user functionl
1167 NoDoUser Functi on2:
1168
1169 rjnmp Zer oDATALAnswer ;if that it was sonething unknown, then prepare zero answer
1170
1171
1172 jeceememcee e e e e e e e e e USER FUNCTIONS -------mmmmmmm e e e o oo oo oo
1173
1174 j--ccemememee e e e e e e o TEMPLATE OF YOUR FUNCTION----------mmmmmm e m oo - -
1175 j-mmmmmmm e BEG N. This is tenplate howto wite own function --------------
1176
1177 ;free of use are registers
1178 ;tenpO, tenpl, tenp2, t enp3, ACC, ZH, ZL
1179 ;registers are destroyed after execution (use push/pop to save content)
1180
1181 ;at the end of routine you nmust correctly set registers
1182 ; RAMead - O=reading from ROM 1=reading from RAM 2=readi ng from EEPROM
1183 ;tenpO - nunber of transmitted data bytes
1184  ;ZH, ZL - pointer to buffer of transmtted data (pointer to ROM RAM EEPROM
1185
1186 ;to transnmit data (preparing data to buffer)
1187 ;to transmt data you nust junp to "ConposeEndXXXDescri ptor"
1188 ;to transmt one zero byte you can junp to "OneZeroAnswer" (comonly used as confirmation of correct processing)
1189 ;to transmt two zero byte you can junp to "TwoZeroAnswer" (comonly used as confirnmation of error in processing)
1190 ;for small size (up to 8 bytes) ansver use buffer AnswerArray (see function DoGet Qut DataPort:)
1191
1192 DoUser Functi onX:
1193 DoUser FunctionO: ;send byte(s) of RAMstarting at position given by first parameter in function
1194 | ds t enpO, | nput Buf f er Begi n+4 ;first paraneter Lo into tenpO
1195 | ds tenpl, | nput Buf f er Begi n+5 ;first paraneter Hi into tenpl
1196 ;1 ds t enp2, | nput Buf f er Begi n+6 ; second paraneter Lo into tenp2
1197 ;1 ds t enp3, | nput Buf f er Begi n+7 ; second paraneter Hi into tenp3
1198 ;1 ds ACC, | nput Buf f er Begi n+8 ; nunber of requested bytes from USB host (conputer) into ACC
1199
1200 ; Here add your own code
1201 T T
1202 nop ;exanmpl e of code - nothing to do
1203 nop
1204 nop
1205 nop
1206 nop
1207 T T
1208
1209 nov ZL, tempO ;will be sending value of RAM - from address stored in tenpO (first Lo of function)
1210 nov ZH, templ ;will be sending value of RAM - from address stored in tenpl (first of function)
1211 inc RAM ead ; RAMread=1 - reading from RAM
1212 [ di t empO0, 255 ; send nax nunber of bytes - 255 bytes are naxi num
1213 rjnmp ConposeEndXXXDescr i pt or ;a prepare data
1214 DoUser Functionl:
1215 rjnmp OneZer oAnswer ;only confirmreceiving by one zero byte answer
1216 DoUser Functi on2:
1217 rjnmp TwoZer oAnswer ;only confirmreceiving by two zero bytes answer
1218 j-mmmmmmmme e a e END: This is tenplate howto wite own function ----------------
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1219
1220
1221 mmmmmm e USER FUNCTI ONS - - - === c oo s mmmmmm e e e e e e e
1222 mmm e e e e
1223 DoSet I nfraBufferEnmpty:
1224 rjnmp OneZer oAnswer ; acknowl edge reception with single zero
1225 e e e e e
1226 DoGet | nf raCode:
1227 rjnmp OneZer oAnswer ; acknowl edge reception with single zero
1228 jmmmmmmmmmmmmm e
1229 DoSet Dat aPort Di recti on:
1230 | ds tenpl, | nput Buf f er Begi n+7 ;fourth paraneter - bit nask - which port(s) to change
1231
1232 | ds t enpO, | nput Buf f er Begi n+4 ;first paraneter - direction of data bits DDRB
1233 andi t enp0, 0b00111100 ; mask unused pins
1234 shrc templ, O ;if bitO is zero - don't change port state
1235 out DDRB, t enp0 ;and update direction of data port
1236
1237 | ds t enpO, | nput Buf f er Begi n+5 ; second paraneter - direction of data bits DDRC
1238 shrc templ, 1 ;if bitl is zero - don't change port state
1239 out DDRC, t enp0 ;and update direction of data port
1240
1241 | ds t enpO, | nput Buf f er Begi n+6 ;third paraneter - direction of data bits DDRD
1242 andi tenp0, 0b11111000 ;mask unused pins
1243 ori t enp0, 0b00000010 ; mask unused pins
1244 shrc tenmpl, 2 ;if bit2 is zero - don't change port state
1245 out DDRD, t enp0 ;and update direction of data port
1246
1247 rjnmp OneZer oAnswer ; acknowl edge reception with single zero
1248 e e e e e e e
1249 DoGet Dat aPort Di recti on:
1250 in t enp0, DDRB ;read direction of DDRB
1251 sts Answer Arr ay, t enp0 ;to array Answer Array
1252 in t enmp0, DDRC ;read direction of DDRC
1253 sts Answer Array+1, t enp0 ;to array Answer Array
1254 in t enp0, DDRD ;read direction of DDRD
1255 sts Answer Array+2, t enp0 ;to array Answer Array
1256 | di ZL, Answer Arr ay ;sending is value from Answer Array
1257 I di tenp0, Ox81 ; RAVMREAD=1 - reading from RAM
1258 nov RAM ead, t enp0 ; (highest bit set to 1 - to zero RAMead i mmedi atel ly)
1259 [ di tempO, 3 ;sending are three bytes
1260 rjnmp ConposeEndXXXDescr i pt or ;and prepare data
1261 jmmmmmm e e e e e e
1262 DoSet Qut Dat aPort :
1263 | ds tenpl, | nput Buf f er Begi n+7 ;fourth paraneter - bit nask - which port(s) to change
1264
1265 | ds t enpO, | nput Buf f er Begi n+4 ;first paraneter - value of data bits PORTB
1266 andi t enp0, 0b00111100 ; mask unused pins
1267 shrc templ, O ;if bitO is zero - don't change port state
1268 out PORTB, t emp0 ;and update data port
1269
1270 | ds t enpO, | nput Buf f er Begi n+5 ; second paraneter - value of data bits PORTC
1271 shrc templ, 1 ;if bitl is zero - don't change port state
1272 out PORTC, t emp0 ;and update data port
1273
1274 | ds t enpO, | nput Buf f er Begi n+6 ;third paraneter - value of data bits PORTD
1275 andi tenp0, 0b11111000 ; mask unused pins
1276 ori t enp0, 0b00000011 ; mask unused pins
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1277 shrc tenmpl, 2 ;if bit2 is zero - don't change port state
1278 out PORTD, t emp0 ;and update data port
1279
1280 rjnmp OneZer oAnswer ; acknowl edge reception with single zero
1281 jmmmmm e e e e e e e
1282 DoGet Qut Dat aPort:
1283 in t enp0, PORTB ; read PORTB
1284 sts Answer Arr ay, t enp0 ;to array Answer Array
1285 in t emp0, PORTC ;read PORTC
1286 sts Answer Array+1, t enp0 ;to array Answer Array
1287 in t enp0, PORTD ;read PORTD
1288 sts Answer Array+2, t enp0 ;to array Answer Array
1289 | di ZL, Answer Ar r ay ;sending is value from Answer Array
1290 I di tenp0, Ox81 ; RAVMREAD=1 - reading from RAM
1291 nov RAM ead, t enp0 ; (highest bit set to 1 - to zero RAMead i mmedi atelly)
1292 [ di tempO, 3 ;sending are three bytes
1293 rjnmp ConposeEndXXXDescr i pt or ;and prepare data
1294 m e e e e
1295 DoGet I nDataPort:
1296 in t enpO, PI NB ;read Pl NB
1297 sts Answer Arr ay, t enp0 ;to array Answer Array
1298 in t empO, PI NC ;read PINC
1299 sts Answer Array+1, t enp0 ;to array Answer Array
1300 in t empO, PI ND ;read PIND
1301 sts Answer Array+2, t enp0 ;to array Answer Array
1302 | di ZL, Answer Ar r ay ;sending is value from Answer Array
1303 I di tenpO, Ox81 ; RAVMREAD=1 - reading from RAM
1304 nov RAM ead, t enp0 ; (highest bit set to 1 - to zero RAMead i medi atel ly)
1305 [ di tenmpO, 3 ;sending are three bytes
1306 rjnmp ConposeEndXXXDescr i pt or ;and prepare data
B Lo e T T e e
1308 DoCetln
1309 | di ZL, 0 ; sending value in RO
1310 [ di t enp0, Ox81 ; RAMead=1 - reading from RAM
1311 nov RAM ead, t enp0 ; (highest bit set to 1 - to zero RAMead i medi atel ly)
1312 [ di tempO, 1 ;send only single byte
1313 rjnmp ConposeEndXXXDescr i pt or ;and prepare data
B T e e
1315 DoEEPROVRead:
1316 | ds ZL, | nput Buf f er Begi n+4 ;first paraneter - offset in EEPROM
1317 I ds ZH, | nput Buf f er Begi n+5
1318 | di t enpO, 2
1319 nmov RAM ead, t enp0 ; RAMREAD=2 - reading from EEPROM
1320 [ di t enp0, E2END+1 ;nunber ny byte answers to tenpO - entire | ength of EEPROM
1321 rjnmp ConposeEndXXXDescr i pt or ; ot herwi se prepare data
1322 jmmmmmmmmee e
1323 DoEEPROMW i t e:
1324 I ds ZL, | nput Buf f er Begi n+4 ;first paraneter - offset in EEPROM (address)
1325 | ds ZH, | nput Buf f er Begi n+5
1326 | ds RO, | nput Buf f er Begi n+6 ; second paraneter - data to store to EEPROM (data)
1327 out EEAR, ZL ;set the address of EEPROM
1328 out EEARH, ZH
1329 out EEDR, RO ;set the data to EEPROM
1330 cli ;di sabl e interrupt
1331 shi EECR, EEMAE ;set the master wite enable
1332 sei ;enable interrupt (next instruction is perforned)
1333 shi EECR, EEVEE Twite
1334 Wi t For EEPROVReady:
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1335 shic EECR, EEVE ;wait to the end of wite
1336 rjnmp Wi t For EEPROVReady ;in loop (nmax cca 4ns) (because of possible next readi ng/witing)
1337 rjnmp OneZer oAnswer ; acknowl edge reception with single zero
1338 jmmmmmmmmmmm e e e o
1339 DoRS232Send:
1340 | ds t enpO, | nput Buf f er Begi n+4 ;first paraneter - value transmitted to RS232
1341 out UDR, t enp0 ;transmit data to UART
1342 Wit For RS232Send:
1343 shi s UCR, TXEN ;i f disabled UART transmtter
1344 rjnmp OneZer oAnswer ;then finish - protection because |oop |ock in AT90S2323/2343
1345 shi s USR, TXC ;wait for transmition finish
1346 rjnmp Wi t For RS232Send
1347 rjnmp OneZer oAnswer ; acknowl edge reception with single zero
1348 mmmm e e e
1349 DoRS232Read:
1350 rjnmp TwoZer oAnswer ;only acknowl edge reception with two zero
1351 jmmmmm e e e
1352 DoSet RS232Baud:
1353 | ds t enpO, | nput Buf f er Begi n+4 ;first paraneter - value of baudrate of RS232
1354 | ds tenpl, | nput Buf f er Begi n+6 ; second paraneter - baudrate of RS232 - high byte
1355 cbr tenpl, 1<<URSEL ;witing will be baudrate high byte (no UCSRC)
1356 out UBRRH, t enpl ;set the speed of UART high byte
1357 out UBRR, t enp0 ; set the speed of UART |ow byte
1358 rjnmp OneZer oAnswer ; acknowl edge reception with single zero
1359 j---mmmmmmmm oo
1360 DoGet RS232Baud:
1361 in t enp0, UBRR ;return speed of UART Lo
1362 sts Answer Array, t enp0
1363 in t enp0, UBRRH ;return speed of UART H
1364 sts Answer Array+1, t enp0 ;to array Answer Array
1365 | di ZL, Answer Ar r ay ;sending is value from Answer Array
1366 I di t enp0, 0x81 ; RAMREAD=1 - reading from RAM
1367 nov RAM ead, t enp0 ; (highest bit set to 1 - to zero RAMead i mmedi atel ly)
1368 [ di tenpO, 2 ;sending are two bytes
1369 rjnmp ConposeEndXXXDescr i pt or ;and prepare data
1370 jmmmmmmm e e e
1371 DoGet RS232Buf fer:
1372 chi UCR, RXCI E ;disable interrupt from UART receiving
1373 nop
1374 | ds t enp0, RS232Lengt hPosPt r
1375 | ds tenpl, RS232Lengt hPosPtr +1 ;obtain buffer Iength of RS232 code
1376 shi UCR, RXCI E ;enable interrupt from UART receiving
1377
1378 cpi tenpO, O ;if this isn't RS232 Buffer enpty
1379 brne SonmeRS232Send ;then send it
1380 cpi tenpl, O ;if this isn't RS232 Buffer enpty
1381 brne SonmeRS232Send ;then send it
1382 rjnmp OneZer oAnswer ; ot herwi se not hing send and acknow edge reception with single zero
1383  SomeRS232Send:
1384 | ds ACC, | nput Buf f er Begi n+8 ;nunber of requiring bytes to ACC
1385 [ di temp2, 2 ; nunber of possible bytes (plus word of buffer |ength)
1386 add tenmpO, t enp2
1387 | di temp2, 0
1388 adc tenpl, tenp2
1389 cpi tenpl, O ;i f is MSB>0
1390 brne AsRequi r edGet RS232Buf f er ;transmit as nany as requested
1391 cp ACC, t enp0 ;if no requested nore that | can send
1392 brcc NoShor t Get RS232Buf f er ;transmit as nany as requested
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1393  AsRequi r edGet RS232Buf f er
1394 nov t emp0, ACC
1395 [ di templ, O
1396  NoShort Get RS232Buf f er
1397 subi tenmpO, 2 ; substract word | ength
1398 shci templ, O
1399 | ds t enp2, RS232ReadPosPt r ;obtain index of reading of buffer of RS232 code
1400 | ds t enp3, RS232ReadPosPt r +1
1401 add temp2, t enp0 ;obtain where is end
1402 adc tenmp3, tenpl
1403 cpi t enp3, H GH( RS232Buf f er End+1) ;if it would overfl ow
1404 brlo ReadNoOver f | ow
1405 brne ReadOver f | ow ;if yes - skip to overflow
1406
1407 cpi tenp2, LON RS232Buf f er End+1) ; ot herwi se conpare LSB
1408 brlo ReadNoOver f | ow ;and do the sane
1409 ReadOverfl ow
1410 subi tenp2, LON RS232Buf f er End+1) ; cacul ate how nany not transfered
1411 shci t enp3, H GH( RS232Buf f er End+1) ; cacul ate how nany not transfered
1412 sub tenpO, t enp2 ;and with this short Iength of reading
1413 shc tenmpl, tenp3 ;and with this short Iength of reading
1414 | di tenp2, LON RS232FI FOBegi n) ;and start from zero
1415 | di t enp3, H GH( RS232FI FOBegi n) ;and start from zero
1416 ReadNoOverf | ow.
1417 | ds ZL, RS232ReadPosPt r ;obtain index of reading of buffer of RS232 code
1418 | ds ZH, RS232ReadPosPtr +1 ;obtain index of reading of buffer of RS232 code
1419
1420 sts RS232ReadPosPtr, t enp2 ;wite new index of reading of buffer of RS232 code
1421 sts RS232ReadPosPtr +1, t enp3 ;wite new index of reading of buffer of RS232 code
1422 shi w ZL, 2 ;space for length data - transmitted as first word
1423
1424 chi UCR, RXCI E ;disable interrupt from UART receiving
1425 inc RAM ead ; RAM ead=1 readi ng from RAM
1426 | ds tenp2, RS232Lengt hPosPt r
1427 | ds t enp3, RS232Lengt hPosPt r +1 ;obtain buffer Iength of RS232 code
1428 sub tenmp2, t enp0 ;decrenent buffer length
1429 sbc tenmp3, tenpl
1430 sts RS232Lengt hPosPt r, t enp2 ;wite new buffer Iength of RS232 code
1431 sts RS232Lengt hPosPtr +1, t enp3
1432 shi UCR, RXCI E ;enable interrupt from UART receiving
1433
1434 st 7+, tenmp2 ;and save real length to packet
1435 st Z,temp3 ;and save real length to packet
1436 shiw ZL, 1 ;and set to begin
1437 inc tenpO ;and about this word increnent nunber of transmited bytes (buffer |ength)
1438 inc t enp0
1439 rjnmp ConposeEndXXXDescr i pt or ;and prepare data
e I
1441 DoSet RS232Dat aBi t s:
1442 | ds t enpO, | nput Buf f er Begi n+4 ;first paraneter - data bits 0=5db, 1=6db, 2=7db, 3=8db
1443 cpi t enpO, Dat aBi t s8 ;if to set 8-bits communication
1444 breq Dat abi t s8or 9Set ;then don't change 8/ 9 bit communication
1445 in tenpl, UCSRB ; otherwi se | oad UCSRB
1446 chr tenpl, (1<<UCSZ2) ;clear 9-bit communication
1447 out UCSRB, t enpl ;and wite back
1448  Dat abi t s8or9Set:
1449 rcal | RS232Dat aBi t sLoca
1450 rjnmp OneZer oAnswer ; acknowl edge reception with single zero
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1451 RS232Dat aBi t sLocal
1452 rcall Get UCSRCt ot enpl
1453 bst tenpO, O ;set the UCSZO0
1454 bl d tenpl, UCSZ0
1455 bst tenpo, 1 ;set the UCSZ1
1456 bl d tenpl, UCSZ1
1457 rcal | Set t enplt oUCSRC
1458 ret
1459  CGet UCSRCt ot enpl:
1460 cli ; obtai n UCSRC
1461 in tenpl, UBRRH
1462 in tenpl, UCSRC ;to tenpl
1463 sei
1464 nop ;for to enable possible interrupt waiting before ret instruction (ret has |ong duration)
1465 ret
1466  Settenplt oUCSRC
1467 shr tenpl, ( 1<<URSEL) ;will be witing to UCSRC
1468 out UCSRC, t enpl ;and wite back to register with new UCSZO and UCSZ1
1469 ret
e T T e
1471 DoGet RS232Dat aBi t s:
1472 rcal l Get UCSRCt ot enpl
1473 clr tenp0 ; cl ear answer
1474 bst tenmpl, UCSZ0 ; obt ai n UCSZ0
1475 bl d tenpO, O ;and save to bit 0
1476 bst tenpl, UCSZ1 ; obtai n UCSZ1
1477 bl d tempO, 1 ;and save to bit 1
1478 nmov RO, t enp0 ;return nunber of databits in RO
1479 rjnmp DoCet I n ;and finish
L e T I I
1481 DoSet RS232Parity:
1482 | ds t enpO, | nput Buf f er Begi n+4 ;first paraneter - parity: O=none, 1l=odd, 2=even, 3=nark, 4=space
1483 cpi tenmpO, 3
1484 brcc St abl eParity
1485 rcal | Get UCSRCt ot enpl
1486 chr tenpl, (1<<UPML) | ( 1<<UPMD) ;clear parity bits
1487 cpi t enpO0, Pari t yNone ;i f none
1488 breq Set Pari t yQut
1489 sbr tenpl, ( 1<<UPML)
1490 cpi tenpO, ParityEven ;if oeven
1491 breq Set Pari t yQut
1492 sbr tenpl, ( 1<<UPMD)
1493 cpi t enpO, ParityCdd ;i f odd
1494 brne Parit yError Answer
1495 SetParityQut:
1496 rcal | Set t enplt oUCSRC
1497 in tenpl, UCSRB ;| oad UCSRB
1498 chr tenpl, (1<<UCSZ2) ;if is 9-bits comunication then change it under 9 bits
1499 out UCSRB, t enpl ;and write back
1500 rjnmp OneZer oAnswer ; acknowl edge reception with single zero
1501 StableParity:
1502 in tenpl, UCSRB ;change transmiting parity bit TXB8
1503 bst tenpO, O ;load | owest bit
1504 bl d tenpl, TXB8 ;and save to its place TXB8
1505 sbr tenpl, (1<<UCSZ2) ;set the UCSZ2 bit - 9 bits communication
1506 out UCSRB, t enpl ; changed TXB8 and UCSZ2 write to UCSRB
1507
1508 I di tenpoO, 3 ;set the 9-databit
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1509 rcal | RS232Dat aBi t sLocal ;and return in tenpl contents UCSRC

1510 chr tenpl, (1<<UPML) | ( 1<<UPMD) ;disable parity

1511 rcal | Set t enplt oUCSRC

1512 rjnmp OneZer oAnswer ; acknowl edge reception with single zero
1513  ParityError Answer:

1514 rjnmp TwoZer oAnswer ; acknowl edge reception with two zero

S R e I e I
1516 DoGet RS232Parity:

1517 in tenpl, UCSRB ;| oad UCSRB

1518 shrc tenmpl, UCSZ2 ;if is 9-bits communication

1519 rjnmp Parityl sStable ;then parity is space or nark

1520

1521 rcal l Get UCSRCt ot enpl

1522 chr tenpl, ~((1<<UPMD) | ( 1<<UPML)) ;and | et nonzero only parity bits

1523

1524 cpi tenpl, (1<<UPMD) | ( 1<<UPML) ;if are both set

1525 | di t enpO, ParityCdd ;this is odd parity

1526 breq Ret Get Parity ;and finish

1527 cpi tenpl, ( 1<<UPML) ;if is UPML set

1528 | di tenpO, ParityEven ;this is even parity

1529 breq Ret Get Parity ;and finish

1530 | di t enpO, ParityNone ;otherwi se is that none parity

1531 rjnp Ret Get Parity ;and finish

1532  ParitylsStable:

1533 bst tenpl, TXB8 ;obtain what is 9-th bit

1534 | di tenpO, ParityMark ; prepare nmark answer

1535 brts Ret Get Parity ;if is 1 then return nark

1536 | di t enpO, Parit ySpace ;otherwi se return space

1537 RetGetParity:

1538 nov RO, t enp0 ;answer nove fromtenpO to RO

1539 rjnp DoCet I n ;and finish

L e e e
1541 DoSet RS232St opBits:

1542 | ds t enpO, | nput Buf f er Begi n+4 ;first paraneter - stop bit O=1stopbit 1=2stopbits
1543 rcal | Get UCSRCt ot enpl

1544 bst tenpO, 0 ;and | owest bit from paraneter

1545 bl d tenmpl, USBS ; save as stopbit

1546 rcal | Set t enplt oUCSRC

1547 rjnmp OneZer oAnswer ; acknowl edge reception with single zero
L I e T
1549 DoGet RS232St opBits:

1550 rcal | Get UCSRCt ot enpl

1551 clr RO ; cl ear answer

1552 bst tenmpl, USBS ;and bit USBS

1553 bl d RO, O ;Wite to answer

1554 rjnp DoCet I n ;and finish

L T R e e TR
1556 j-----mmmmm e e a oo END USER FUNCTIONS ----------mmmmmm e oo END USER FUNCTIONS -----------mmmmmmm e oo oo o -
1557

1558 OneZer oAnswer : ;send single zero

1559 [ di tempO, 1 ;nunber of ny bytes answers to tenpO

1560 rjnmp ConmposeGET_STATUS2

R R e STANDARD USB REQUESTS -------------mmmmmmm e e oo oo STANDARD USB REQUESTS ------------------------------
1562 Standar dRequest :

1563 cpi tenmpl, GET_STATUS ;

1564 breq ConposeCGET_STATUS ;

1565

1566 cpi tenpl, CLEAR_FEATURE ;
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1567 breq ConmposeCLEAR _FEATURE ;

1568

1569 cpi tenpl, SET_FEATURE ;

1570 breq ConmposeSET_FEATURE ;

1571

1572 cpi tenpl, SET_ADDRESS ;if to set address

1573 breq ConmposeSET_ADDRESS ; set the address

1574

1575 cpi t enpl, GET_DESCRI PTOR ;if requested descriptor

1576 breq ConmposeGET_DESCRI PTOR ;generate it

1577

1578 cpi tenpl, SET_DESCRI PTOR ;

1579 breq ConmposeSET_DESCRI PTOR ;

1580

1581 cpi tenpl, GET_CONFI GURATI ON ;

1582 breq ConmposeGET_CONFI GURATI ON ;

1583

1584 cpi tenpl, SET_CONFI GURATI ON ;

1585 breq ConposeSET_CONFI GURATI ON ;

1586

1587 cpi tenpl, GET_I NTERFACE ;

1588 breq ConmposeGET_| NTERFACE ;

1589

1590 cpi tenpl, SET_| NTERFACE ;

1591 breq ConmposeSET_| NTERFACE ;

1592

1593 cpi templ, SYNCH_FRAME ;

1594 breq ConmposeSYNCH_FRAMVE ;

1595 ;if not found known request
1596 rjnmp Zer oDATALAnswer ;if that was sonet hing unknown, then prepare zero answer
1597

1598 ConposeSET_ADDRESS:

1599 | ds tenpl, | nput Buf f er Begi n+4 ;new address to tenpl

1600 rcal | Set M\yNewUSBAddr esses ;and conpute NRZI and bitstuffing coded adresses
1601 | di St at e, Addr essChangeSt at e ;set state for Address changi ng
1602 rjnmp Zer oDATA1Answer ;send zero answer

1603

1604 ConposeSET_CONFI GURATI ON:

1605 | ds t enpO, | nput Buf f er Begi n+4 ;nunber of configuration to variable ConfigByte
1606 sts Confi gByt e, t enp0 ;

1607 ConposeCLEAR FEATURE:

1608 ConposeSET_FEATURE:

1609 ConposeSET_| NTERFACE:

1610 ZeroStri ngAnswer:

1611 rjnmp Zer oDATAlAnswer ;send zero answer
1612 ConposeCET_STATUS:

1613 TwoZer oAnswer :

1614 | di tenmpO, 2 ;nunber of ny bytes answers to tenpO
1615 ConposeCGET_STATUS2:

1616 | di ZH, hi gh(StatusAnswer <<1) ; ROVpoi nter to answer

1617 | di ZL, | ow StatusAnswer<<1)

1618 rjnmp ConposeEndXXXDescr i pt or ;and conpl ete

1619 ConposeGET_CONFI GURATI ON:

1620 I ds t enpO, Confi gByte

1621 and tenpO, t enp0 ;if 1 amunconfigured

1622 breq OneZer oAnswer ;then send single zero - otherwi se send ny configuration
1623 [ di tempO, 1 ;nunber of ny bytes answers to tenpO
1624 | di ZH, hi gh(Confi gAnswer M nus1<<1l) ; ROVpointer to answer
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1625 | di ZL, | ow Confi gAnswer M nusl<<1) +1
1626 rjnmp ConposeEndXXXDescr i pt or ;and conpl ete
1627 ConposeCET_| NTERFACE
1628 | di ZH, high(lnterfaceAnswer<<1) ; ROVpoi nter to answer
1629 | di ZL, low I nterfaceAnswer<<1)
1630 [ di tempO, 1 ;nunber of ny bytes answers to tenpO
1631 rjnmp ConposeEndXXXDescr i pt or ;and conpl ete
1632 ConposeSYNCH_FRAME
1633 ConposeSET_DESCRI PTOR
1634 rcall ConmposeSTALL
1635 ret
1636 ConposeCET_DESCRI PTOR:
1637 | ds tenpl, | nput Buf f er Begi n+5 ; DescriptorType to tenpl
1638 cpi tenpl, DEVI CE ; Devi ceDescri pt or
1639 breq ConposeDevi ceDescri pt or ;
1640 cpi tenpl, CONFI GURATI ON ; Confi gurationDescriptor
1641 breq ConposeConfi gDescri ptor ;
1642 cpi tenpl, STRI NG ; StringDevi ceDescri ptor
1643 breq ConposeStri ngDescri ptor ;
1644 ret
1645 ConposeDevi ceDescri ptor
1646 | di ZH, hi gh(Devi ceDescri pt or<<1) ; ROVpoi nter to descriptor
1647 | di ZL, | owDeviceDescri ptor<<l)
1648 [ di t enp0, Ox12 ;nunber of ny bytes answers to tenpO
1649 rjnmp ConposeEndXXXDescr i pt or ;and conpl ete
1650 ConposeConfi gDescri ptor
1651 | di ZH, hi gh(ConfigDescri ptor<<1) ; ROVpoi nter to descriptor
1652 | di ZL, | ow ConfigDescri ptor<<l)
1653 [ di tenp0, 9+9+7 ;nunber of my bytes answers to tenpO
1654 ConposeEndXXXDescri ptor
1655 | ds Tot al Byt esToSend, | nput Buf f er Begi n+8 ; nunber of requested bytes to Total Byt esToSend
1656 cp Tot al Byt esToSend, t enp0 ;if not requested nore than | can send
1657 brcs Host Confi gLengt h ;transmit the requested nunber
1658 nov Tot al Byt esToSend, t enp0 ; ot herwi se send nunber of ny answers
1659 Host Confi gLengt h:
1660 nmov t enpO, Tot al Byt esToSend
1661 clr Transm t Part ;zero the nunber of 8 bytes answers
1662 andi t enp0, 0b00000111 ;if is length divisible by 8
1663 breq Lengt h8Mul ti ply ;then not count one answer (under 8 byte)
1664 inc Transm t Part ; ot herwi se count it
1665 Length8Multiply:
1666 nmov t enpO, Tot al Byt esToSend
1667 | sr tenp0 ;length of 8 bytes answers will reach
1668 | sr tenp0 ;integer division by 8
1669 I sr t enp0
1670 add Transm t Part, t enp0O ;and by addition to last non entire 8-bytes to variable TransmitPart
1671 | di t enmp0, DATAOPI D ; DATAO PID - in the next will be toggled to DATALPID in | oad descri ptor
1672 sts Qut put Buf f er Begi n+1, t enp0 ;store to output buffer
1673 rjnmp ConposeNext Answer Par t
1674 ConposeStringDescriptor
1675 [ di tenpl, 4+8 ;if RAM ead=4(insert zeros from ROM reading) + 8(behind first byte no | oad zero)
1676 nov RAM ead, t enpl
1677 | ds tenpl, | nput Buf f er Begi n+4 ; Descriptorlindex to tenpl
1678 cpi templ, O ; LANG D String
1679 breq ConposelLangl DSt ri ng
1680 cpi tenpl, 2 ; DevNaneString
1681 breq ConposeDevNaneStri ng ;
1682 brcc Zer oSt ri ngAnswer ;if is Descriptorlndex higher than 2 - send zero answer
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1683 ;otherwise is VendorString
1684 ConposeVendor String
1685 | di ZH, hi gh(Vendor StringDescri ptor<<1) ; ROVpoi nter to descri ptor
1686 | di ZL, | ow Vendor StringDescri ptor<<1)
1687 | di t enpO, (Vendor Stri ngDescri pt or End- Vendor St ri ngDescri ptor) *4-2 ;nunber of ny bytes answers to tenpO
1688 rjnmp ConposeEndXXXDescr i pt or ;and conpl ete
1689 ConposeDevNaneStri ng
1690 | di ZH, hi gh(DevNanmeStri ngDescri pt or <<1) ; ROVpoi nter to descri ptor
1691 | di ZL, | ow DevNaneStringDescri ptor<<1)
1692 | di t enpO, (DevNaneStri ngDescri pt or End- DevNaneStri ngDescriptor)*4-2 ; nunber of ny bytes answers to tenpO
1693 rjnmp ConposeEndXXXDescr i pt or ;and conpl ete
1694 Conposelangl DStri ng:
1695 clr RAM ead
1696 | di ZH, high(Langl DStringDescri ptor<<1) ; ROVpoi nter to descriptor
1697 | di ZL, low Langl DStringDescri ptor<<1)
1698 | di t enpO, (Langl DSt ri ngDescri pt or End- Langl DSt ri ngDescri ptor)*2; nunber of ny bytes answers to tenpO
1699 rjnmp ConposeEndXXXDescr i pt or ;and conpl ete
L e I e
1701 Zer oDATALAnswer :
1702 rcal | ConmposeZer oDATALPI DAnswer
1703 ret
1704 = mmmmmmm e e e e e e e e e e e e e e e e e e e e e e e e e e e e meemeeeemoo-
1705 Set MyNewUSBAddr esses: ;set new USB addresses in NRZI coded
1706 nov temp2, tenpl ;address to tenp2 and tenpl and tenp3
1707 nov temp3, tenpl ;
1708 cpi tenpl, Ob01111111 ;if address contains |ess than 6 ones
1709 br ne NewAddr essNo6ones ;then don't add bitstuffing
1710 [ di tenpl, Ob10111111 ;el se insert one zero - bitstuffing
1711 NewAddr essNo6ones:
1712 andi t enp3, 0b00000111 ;mask 3 low bits of Address
1713 cpi t emp3, 0b00000111 ;and if 3 low bits of Address is no all ones
1714 brne NewAddr essNo3ones ;then no change address
1715 ;else insert zero after 3-rd bit (bitstuffing)
1716 sec ;carry
1717 rol temp2 ;rotate left
1718 andi tenp2, 0b11110111 ;and inserted zero after 3-rd bit
1719  NewAddr essNo3ones
1720 sts MyCut Addr essSRAM t enp2 ; store new non-coded address Cut (tenp2)
1721 ;and now perform NRZI coding
1722 rcal | NRZI f or Addr ess ;NRZI for Addressin (in tenpl)
1723 sts Myl nAddr ess SRAM ACC ;store NRZI coded Addressin
1724
1725 | ds tenpl, MyQut Addr essSRAM ;| oad non-coded address Qut (in tenpl)
1726 rcal | NRZI f or Addr ess ; NRZI for AddressCut
1727 sts My Cut Addr ess SRAM ACC ;store NRZI coded AddressCut
1728
1729 ret ;and return
B L e e e
1731 NRZI f or Addr ess:
1732 clr ACC ;original answer state - of ny nNRZI USB address
1733 [ di t enp2, 0b00000001 ;mask for xoring
1734 [ di temp3, 8 ;bits counter
1735 Set MyNewUSBAddr essesLoop
1736 nov t enp0, ACC ;renenber final answer
1737 ror tenmpl ;to carry transmitting bit LSB (in direction firstly LSB then MSB)
1738 brcs NoXORBi t s ;if one - don't change state
1739 eor tenmpO, tenp2 ;otherwi se state will be changed according to last bit of answer
1740 NoXORBits:
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1741 ror tenpO0 ;last bit of changed answer to carry
1742 rol ACC ;and fromcarry to final answer to the LSB place (and reverse LSB and MSB order)
1743 dec tenp3 ;decrenent bits counter
1744 brne Set MyNewUSBAddr essesLoop ;if bits counter isn't zero repeat transmtting with next bit
1745 ret
R e e I T
R e END DATA ENCRYPTI ON USB REQUESTS ------------------------------
1748
1749 PrepareQut Conti nuousBuffer:
1750 rcall Pr epar eCont i nuousBuf f er
1751 rcall MakeCut Bi t St uf f
1752 ret
i T B I L L R T
1754 PrepareConti nuousBuf fer:
1755 nov tenp0, Transmi t Part
1756 cpi tempO, 1
1757 brne Next Answer | nBuf f er ;if buffer enpty
1758 rcall ConposeZer oAnswer ,prepare zero answer
1759 ret
1760 Next Answer | nBuf f er:
1761 dec Transm t Part ; decrenent general |ength of answer
1762 ConposeNext Answer Part :
1763 nov tenpl, Total BytesToSend ; decrenment nunber of bytes to transmt
1764 subi tenmpl, 8 ;is is necessary to send nore as 8 byte
1765 [ di temp3, 8 ;if yes - send only 8 byte
1766 brcc Nad8Byt ov
1767 nov tenp3, Tot al Byt esToSend ; otherw se send only given nunber of bytes
1768 clr Transm t Part
1769 inc Transm t Part ;and this will be last answer
1770 Nad8Byt ov:
1771 nov Tot al Byt esToSend, tenpl ; decrenented nunmber of bytes to Total Byt esToSend
1772 rcal | LoadXXXDescri pt or
1773 | di Byt eCount , 2 ;length of output buffer (only SOP and PI D)
1774 add Byt eCount , t enp3 ;+ nunber of bytes
1775 rcall AddCRCQut ;addition of CRC to buffer
1776 inc Byt eCount ;length of output buffer + CRCL6
1777 inc Byt eCount
1778 ret ; finish
I I e T
1780 .equ USBver si on =0x0101 ;for what version USB is that (1.01)
1781 .equ Vendor USBI D =0x03EB ; vendor identifier (Atnmel=0x03EB)
1782 .equ Devi ceUSBI D =0x21FF ;product identifier (USB to RS232 converter ATnega8=0x21FF)
1783 .equ Devi ceVer si on =0x0003 ;version nunber of product (version=0.03)
1784 ; (0. 01=AT90S2313 Infra buffer)
1785 ; (0. 02=AT90S2313 RS232 buffer 32bytes)
1786 ; (0. 03=ATnega8 RS232 buffer 800bytes)
1787 .equ MaxUSBCur r ent =50 ;current consunption fromUSB (50m\) - together with MAX232
I L B e e R
1789 Devi ceDescriptor
1790 .db 0x12, 0x01 ;0 byte - size of descriptor in byte
1791 ;1 byte - descriptor type: Device descriptor
1792 . dw USBver si on ;2,3 byte - version USB LSB (1.00)
1793 .db 0x00, 0x00 ;4 byte - device class
1794 ;5 byte - subcl ass
1795 .db 0x00, 0x08 ;6 byte - protocol code
1796 ;7 byte - FIFO size in bytes
1797 . dw Vendor USBI D ;8,9 byte - vendor identifier (Cypress=0x04B4)
1798 . dw Devi ceUSBI D ;10,11 byte - product identifier (teploner=0x0002)
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1799 . dw Devi ceVer si on ;12,13 byte - product version nunber (verzia=0.01)
1800 .db 0x01, 0x02 ;14 byte - index of string "vendor"
1801 ;15 byte - index of string "product”
1802 .db 0x00, 0x01 ;16 byte - index of string "serial nunber"
1803 ;17 byte - nunber of possible configurations
1804 Devi ceDescri ptor End
L R e e
1806 Confi gDescriptor:
1807 .db 0x9, 0x02 ;length, descriptor type
1808 Confi gDescri ptorLength:
1809 . dw 9+9+7 ;entire length of all descriptors
1810  Confi gAnswer M nus1: ;for sending the nunber - congiguration nunber (attention - addition of 1 required)
1811 .db 1,1 ;num nterfaces, congiguration nunber
1812 .db 0, 0x80 ;string index, attributes; bus powered
1813 .db MaxUSBCur rent / 2, 0x09 ;current consunption, interface descriptor |ength
1814 .db 0x04, 0 ;interface descriptor; nunber of interface
1815 I nterfaceAnswer: ; for sending nunber of alternatively interface
1816 .db 0,1 ;alternatively interface; nunber of endpoints except EPO
1817  StatusAnswer: ;2 zero answers (saving ROM pl ace)
1818 .db 0,0 ;interface class; interface subclass
1819 .db 0,0 ; protocol code; string index
1820 .db 0x07, 0x5 ;length, descriptor type - endpoint
1821 .db 0x81, 0 ; endpoi nt address; transfer type
1822 . dw 0x08 ; max packet size
1823 .db 10,0 ;polling interval [ns]; dummy byte (for filling)
1824 Confi gDescri ptor End:
I I e e L T
1826 Langl DStri ngDescri ptor
1827 .db (Langl DSt ri ngDescri pt or End- Langl DSt ri ngDescriptor)*2,3 ;length, type: string descriptor
1828 . dw 0x0409 ; Engli sh
1829 Langl DStri ngDescri pt or End
I I e R R R
1831 Vendor StringDescri ptor
1832 .db (Vendor StringDescri pt or End- Vendor St ri ngDescri ptor)*4-2,3 ;length, type: string descriptor
1833 CopyRi ght:
1834 .db "I ng. lgor Cesko http://ww. cesko. host. sk"
1835 CopyRi ght End:
1836 Vendor StringDescri pt or End
Il A e e TR
1838 DevNaneStri ngDescri ptor
1839 .db (DevNanmeStri ngDescri pt or End- DevNaneStri ngDescriptor)*4-2,3;1ength, type: string descriptor
1840 .db "AVR309: USB to UART protocol converter"
1841 DevNameStri ngDescri ptor End
igji ;********************************************************************
1844 ;* End of program
1845 ;********************************************************************
L L R e T e e
IR A R T e T
1848 ;********************************************************************
1849 ;* End of file
1850 ;********************************************************************
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