ARM

Vhodno / izhodne naprave

DMA krmilnik
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USB Winldea
Delo na FRI-SMS razvojnem sistemu l

Prikljucitev :
« USB priklop na daljsi stranici, sveti zelena LED dioda

Poseben projekt za FRI-SMS (e-udilnica) :

« dodatne nastavitve (informativno) :
» frekvenca urinega signala (viSja povecCa porabo!)
* vklop predpomnilnikov
 Iinicializacija sklada oz. SP — kazalca na sklad

=
I RS232 PC

stran

« dodajanje vsebine (start.s):

* podatki/operandi:
« dodamov /*constants*/  konCamo z .align

* program :
« dodamo v
* na koncu programa je mrtva zanka

* podprograme dodamo za mrtvo zanko

/* enter your code here */
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DMA Krmilnik (PDC — Peripheral DMA Controller)
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DMA krmilnik

CPE

DMA V/ prenos

Disk

Pomnilnik +
DMA krmilnik
I | :
I |
I Wi prenos | |
| 7 I |
C__ &, ___ 1 I

e 22 DMA kanalov

vodilo

Inicializacija DMA krmilnika
(AL arenos

Ukaz za prenos

* V/l naprave z DMA kanali

* DBGU, SPI, USART, SSC, MCI, EMAC, ISI, ADC

* Hkratno dvosmerne V/I naprave (full duplex) imajo dva DMA kanala
* Enosmerne in izmeniéno dvosmerne (half duplex) V/I naprave imajo po

en DMA kanal

* Preprosto programiranje. Potrebno je vpisati le:

* zacetni naslov in
* dolzino bloka za prenos

* DMA krmilnik je dostopen preko naslovnega prostora vsake naprave

posebej od odmika 0x100 dalje
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DMA krmilnik

Potrebni koraki za sprozitev DMA prenosa (branje iz V/I naprave):
1. vpisSi za¢etni naslov bloka podatkov v RPR

2. vpisi Stevilo podatkovnih elementov v RCR (dolZina elementa: 1, 2 ali 4 bajte je samodejno dolo¢ena
glede na nastavitve V/I naprave)

3. omogoci DMA prenos s postavitvijo bita RXTEN v PTCR

Potrebni koraki za sprozitev DMA prenosa (pisanje v V/I napravo):
1. vpiSi za€etni naslov bloka podatkov v TPR

2. vpisi Stevilo podatkovnih elementov v TCR (dolZina elementa: 1, 2 ali 4 bajte je samodejno doloCena
glede na nastavitve V/I naprave)

3. omogoc¢i DMA prenos s postavitvijo bita TXTEN v PTCR

Branje in pisanje lahko sprozimo tudi hkrati

Informacijo o tem ali je DMA prenos ze zaklju€en, dobimo v statusnih registrih posameznih V/I naprav

Primer:
ko je sprejemanje Zelenega Stevila znakov kon€ano, se postavi zastavica ENDRX v statusnem registru naprave
ko je oddaja Zelenega Stevila znakov konc€ana, se postavi zastavica ENDTX v statusnem registru naprave
OPOZORILO:

SRAM od naslova 0 dalje, ki ga uporabljamo za programe in podatke, je v resnici v naslovnem prostoru od
naslova 0x200000 dalje, na naslovu 0 je le njegova kopija. DMA krmilnik te kopije ne ‘vidi’, zato je pri
vpisovanju za€etnih naslovov v ustrezne registre potrebno uporabljati naslove od 0x200000 dalje.
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DMA krmilnik

Potrebni koraki za sprozitev DMA prenosa (branje iz V/| naprave):
3. omogoc¢i DMA prenos s postavitvijo bita RXTEN v PTCR

Potrebni koraki za sprozitev DMA prenosa (pisanje v V/| napravo):

3. omogoci DMA prenos s postavitvijo bita TXTEN v PTCR
24.4.9 Transfer Control Register
Register Name: PERIPH_PTCR
Access Type: Write-only
) 30 29 28 27 26 25 24
L - 1 - | - 1 - [ - [ - [ N [ - ]
23 22 21 20 18 18 1R 16
—— 1 717 717 1 1 =T N ]
15 14 13 12 11 10 9 8 \_
| - ] - | - I - ] - I - I TXTDIS I[ TXTEN F
7 6 5 4 3 2 1 : 0 |
| - 1 = | = | - 1 - | = | RXTDIS ¥ [ RXTEN '
Informacijo o tem ali je DMA prenos ze zaklju¢en, dobimo v statusnih registrih posameznih V/I naprav
Primer:
ko je sprejemanje zelenega Stevila znakov kon€ano, se postavi zastavica ENDRX v statusnem registru naprave
ko je oddaja Zelenega Stevila znakov kon&ana, se postavi zastavica ENDTX v statusnem registru naprave
28.5.6 Debug Unit Status Register
Name: DBGU_SR
Access Type: Read-only
31 30 29 28 27 26 25 24
| commex | cowmmrx | - | - | -/ ] - | - | - |
23 22 21 20 1/ 18 17 16
15 14 13 12 11 10 9 8
[ - | - | - | mxsurr TXBUFE | - | mEmpTy | - |
7 6 5 r— 5" - 3T 2 1 0
[ PARE | rFRAmE | ovRE | ENDTX |  ENDRX - | txmov | mxpOvy |

[
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DMA krmilnik

Bazni naslov je naslov vsake V/I naprave posebej

Odmiki registrov od baznega naslova:

.equ
.equ
.equ
.equ
.equ
.equ
.equ
.equ
.equ
.equ

DBGU_RPR,
DBGU_RCR,
DBGU_TPR,
DBGU_TCR,
DBGU_RNPR,
DBGU_RNCR,
DBGU_TNPR,
DBGU_TNCR,
DBGU_PTCR,
DBGU_PTSR,

0x100
0x104
0x108
0x10C
0x110
0x114
0x118
0x1l1lcC
0x120
0x124

/*
/*
/*
/*
/*
/*
/*
/*
/*
/*

Pozor. v podatkovni listini za
ARM9260 je PDC (Peripheral Dma
Controller) krmilnik opisan v 24.

PERIPH_RPR)

Receive Pointer Register */
Receive Counter Register */
Transmit Pointer Register */
Transmit Counter Register */

poglavju. Ustrezni registri so tam
oznaceni s predpono PERIPH_ (npr.

Receive Next Pointer Register */

Receive Next Counter Register */

Transmit Next Pointer Register */

Transmit Next Counter Register */

Periph. Transfer Control Register */

Periph. Transfer Status Register */

Informacijo o tem ali je DMA prenos ze zakljuéen, dobimo v statusnih reqistrih

posameznih V/I naprav (tam je tudi dokumentirana).

Za DBGU je statusni register DBGU_SR.
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. @ Task Scheduler
t Viewer

DMA-DBGU Prikljucitev na PC strani Uersond G

Imance

=4 Upravitelj naprav
4 =3 Shramba
= Upravljanje diskov

1. Ugotovimo Stevilko serijskeqga vmesnika . &, Storite in programi
(COM porta): -
JUpravitelj naprav® ..

Ss

S

~

-~
~
~
~
~n
~
~s
~

2. Okno Terminal v Winldea (PC stran):-.. com .
. . N * port se lahko
« Nastavitve COM porta (Options “._ | vpise tudi rocno !

~
/ SO ~

«  Priklop/Odklop

i S~

Q Ss
<
V4 s Ss
~
/ /

e
Audio inputs and cutputs
Eluetooth

Diskovni pogoni

Fl o4

Display adapters
Druge naprave

[N
i

/sy Meznana naprava

ISYSTEM Development Tools

g Krmilniki IDE ATA/ATAPI
Krmilniki shrambe

Krmilniki USB

{ Mizke in druge kazalne naprave

r
E

-

P =

Manitors
[l Maprave s pregramsko opremo
- 55§ Maprave za zajem slik
- ®¥ Omrezne kartice
+ ey Pogoni DVD/CD-ROM
. (= Print queues
] D Procesarji
/M Racunalnik
. (M Sisternske naprave
% Sound, video and game controllers
. = Tipkovnice

/ e Ss. .y Tickalniki
/’ / Sso
. K v s . ¢ ey vys ~< B 1 e e ]
tukaj s& kazejo znaki, ki jin‘poslje FRI-SMS i Vaesneepalil, —
J s o Shad Vrata (COM in LPT) I
’ 7/ ~ = a -
/ /' Ay 7 USB-SERIAL CH340 (COM3)
2 : oOP00180 | 22 22 22 22 22 22 27 27 27 2P 2P 2P 2P 2P 2P 23 2221 - em o mm mm = o= =
i Registers ploo0190 | 27 22 27 2? 22 27 ?? ?? 27 ?? ?? 2?7 ?? 27 ?? ?? 27271
i ~ ~| /00000140 | 22 22 27 22 22 22 22 22 27 2? 22 22 2P 22 22 22 2222
% L Y 7| DODDO1BOD | 22 227 22 22 22 27 2P ?? ?? 2?2 2?7 22 2P 22 ?? ?? 2227 N
& R2 2723272727 7 Ss
O /|| oooooico | 227 27 27 22 22 22 27 27 27 2?2 22 22 22 22 22 22 2297 Aoptions
% L2 :::::::: v 0O0DD1DO | 22 22 22 22 22 22 22 22 22 22 22 22 2P 22 22 22 222 o -
/ R4 27272227 s OODOD1EQ | 22 22 22 22 2?2 2?2 22 22 22 22 22 27 22 22 297 2?7 222%: Terminal | Colors and Fonts Serial Port Opti 3
/ LS DUPTTEEY O DOODDLFD | 23 22 23 23 22 22 23 23 22 22 22 23 23 22 22 22 29921 r ™ 1 erial Fort Uptions
S WS TrrrrELy 00000200 | 22 22 22 22 2?2 22 22 22 22 22 22 2T 2P 22 2?2 22 222 com3 v| | configure... ;
/ S - Flow Control
g - = = == —Ri—.'.-\iiﬂ./ — = WD T T TR T T T TR T TNy — = — — — — — | Baud Rate 15200 A [ Domos
mulaton
| Termipél /s ~zeox\ Data Bit: 3 v
VT100 v rows | | Data Bts [CIRTS/CTS
| o @ 3 -ldx B | :
I" >z = - N [Jiocal Echo Column IPan’ry None hd [V] XON/XOFF
I [ Append LF on Input Stream "
Histary Stop Bits 1 w
I [l Append LF on ENTER key I
I QK Cancel

| Send ASCIT files \
| ‘ 1 S~
| il

\ 2,42 VT100 COM3,19200,8,None,1 CONMNECTED /

Bl B B B B B B B B B B B B B B B B B B B B B B B B B
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DMA-DBGU Prikljucitev na PC strani - Putty

1. Ugotovimo Stevilko serijskega vmesnika (COM po

i 1 B

@ Task Scheduler
@ Event Viewer
> 2| Shared Folders
> d% Local Users and Groups
- (8 Performance
=4 Upravitelj naprav
a =9 Shramba

Upravljanje diskov

JUpravitelj naprav®-..

e
~n
~o
~.
~
~.

2. Okno Putty Configuration al\i\dTug program (PC st

rta)s

Storitve in pregrami

 Nastavitve COM porta in hitrosti (Sesslon)

ran):

\
ll \ T el
«  .Open” A
\\ // ‘\ ~\~‘~
‘\ ,I \\“
tukaj se kazejo .znaki, Ki jin posl;e FRI-SM
ﬁ PUTTY Conﬂgukatlon / "? *
/ 5
\
Category: ‘\ 7 \
=3 S_ession ‘\\ Baslcmptlons foryour PuTTY sesslor\
. Logging ecify the dﬁshna‘non ou want to connect to
[=- Terminal l‘ =pegy Y 3 _——-—
- Keyboard \ Serial ||ne: Speed
bl 1| Ncows» |[iszo0 | |
- Features | Cunnec’[lon type:
=- Window . O‘Baw (O Teinet (O Rlogin (O 55H (@) Seqal J
p— —— o o e
J'-“ppearance Load ‘eave or delete a stored session
- Behaviour \
- Translation Saved Sessions
- Selection | ‘\ |
- Colours
Default Settings
=~ Connection LAPS st;ttmm Load
- Data 5TM \
- Proxy WinSCP temphrar:.' session Save
- Telnet \ Delete
. \
- Rlogin \
- 55H ‘\‘
- Seral ) N
Close window on exit: ¥,
O lways () Neve?\\ (®) Only on clean exit
\\
\
\
About Help Open Cancel

Nasveta:

oy T Urm T EE e
» & Audic inputs and cutputs
> ﬁ Bluetooth
—a Diskovni pogoni
» B Display adapters
4 |5 Druge naprave
/sy Meznana naprava
[7&| ISYSTEM Development Tools
» g Krmilniki IDE ATA/ATAPI
» 45 Krmilniki shrambe
> @ Krmilniki USE
» }E!, Migke in druge kazalne naprave
. B Maonitars
[l Maprave s pregramsko opremo
- 55 Naprave za zajem slik
> ¥ Omreine kartice
25 Pogoni DVD/CD-ROM
- fmy Print queues
. D Procesarji
- M Racunalnik
> |M Sistemske naprave
» % Sound, videc and game controllers
» ZZ Tipkovnice
. 0 Tickalniki

Ua-Vnasnenspaveddile w— -

\“f:? Vrata (COM in LPT)

NA‘? USB-SERIAL CH340 (COMBJI

- e o o o = = =

USB-RS232 kable priklopite na USB2
Pogosto ti kabli ne delujejo pod Win10 ali
pa je potrebna posebna instalacija

gonilnikov
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|zseki iz podatkovne listine

Opis delovanja DMA krmilnika

241 U Description

The Peripheral DMA Controller (PDC) transfers data between on-chip serial peripherals and the
on- and/or off-chip memories. The link between the PDC and a serial peripheral is operated by
the AHB to ABP bridge.

The PDC contains 22 channels. The full-duplex peripherals feature 21 mono directional chan-
nels used in pairs (transmit only or receive only). The half-duplex peripherals feature 1 bi-
directional channels.

The user interface of each PDC channel is integrated into the user interface of the peripheral it
serves. The user interface of mono directional channels (receive only or transmit only), contains
two 32-bit memory pointers and two 16-bit counters, one set (pointer, counter) for current trans-
fer and one set (pointer, counter) for next transter. The bi-directional channel user interface
contains four 32-bit memory pointers and four 16-bit counters. Each set (pointer, counter) is
used by current transmit, next transmit, current receive and next receive.

Using the PDC removes processor overhead by reducing its intervention during the transfer.
This significantly reduces the number of clock cycles required for a data transfer, which
improves microcontroller performance.

To launch a transfer, the peripheral triggers its associated PDC channels by using transmit and
receive signals. When the programmed data is transferred, an end of transfer interrupt is gener-
ated by the peripheral itself.
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Shema delovanja DMA krmilnika za DBGU napravo (,,full-duplex*)

24.2 Block Diagram

Figure 24-1. Block Diagram

FULL DUPLEX
PERIPHERAL

THR

PDC

RHR

PDC Channel A

A

Control

<

PDC Channel B

Status & Control
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|zseki iz podatkovne listine

Kazal Ci 24.3.2 Memory Pointers
Each full duplex peripheral is connected to the PDC by a receive channel and a transmit chan-
nel. Both channels have 32-bit memory pointers that point respectively to a receive area and to
a transmit area in on- and/or off-chip memory.

Each half duplex peripheral is connected to the PDC by a bidirectional channel. This channel
has two 32-bit memory pointers, one for current transfer and the other for next transfer. These
pointers point to transmit or receive data depending on the operating mode of the peripheral.

Depending on the type of transfer (byte, half-word or word), the memory pointer is incremented
respectively by 1, 2 or 4 bytes.

St . If a memory pointer address changes in the middle of a transfer, the PDC channel continues
evcli operating using the new address.

24.3.3 Transfer Counters

Each channel has two 16-bit counters, one for current transfer and the other one for next trans-
fer. These counters define the size of data to be transferred by the channel. The current transfer
counter is decremented first as the data addressed by current memory pointer starts to be trans-
ferred. When the current transfer counter reaches zero, the channel checks its next transfer
counter. If the value of next counter is zero, the channel stops transferring data and sets the
appropriate flag. But if the next counter value is greater then zero, the values of the next
pointer/next counter are copied into the current pointer/current counter and the channel resumes
the transfer whereas next pointer/next counter get zero/zero as values. At the end of this trans-
fer the PDC channel sets the appropriate flags in the Peripheral Status Register.

The following list gives an overview of how status register flags behave depending on the
counters’ values:

» ENDRX flag is set when the PERIPH_RCR register reaches zero.

* RXBUFF flag is set when both PERIPH_RCR and PERIPH_RNCR reach zero.

* ENDTX flag is set when the PERIPH_TCR register reaches zero.

* TXBUFE flag is set when both PERIPH_TCR and PERIPH_TNCR reach zero.
These status flags are described in the Peripheral Status Register.
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|zseki iz podatkovne listine

Sprozitev DMA krmilnika

2434 Data Transfers
The serial peripheral triggers its associated PDC channels’ transfers using transmit enable
(TXEN) and receive enable (RXEN) flags in the transfer control register integrated in the periph-
eral’s user interface.
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|zseki iz podatkovne listine

Oznacitev konca prenosa

24.3.5 PDC Flags and Peripheral Status Register
Each peripheral connected to the PDC sends out receive ready and transmit ready flags and the
PDC sends back flags to the peripheral. All these flags are only visible in the Peripheral Status
Register.

Depending on the type of peripheral, half or full duplex, the flags belong to either one single
channel or two different channels.

24.3.5.1 Receive Transfer End

This flag is set when PERIPH_RCR register reaches zero and the last data has been transferred
to memory.

It is reset by writing a non zero value in PERIPH_RCR or PERIPH_RNCR.

24.3.5.2 Transmit Transfer End

This flag is set when PERIPH_TCR register reaches zero and the last data has been written into
peripheral THR.

It is reset by writing a non zero value in PERIPH_TCR or PERIPH_TNCR.
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