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1.1. PLO8X Documentation

/* Copyright(c) 2006 ARM Ltd.

* This program is free software; you can redistribute it and/or modify it

* under the terms of the GNU General Public License as published by the Free

* Software Foundation; either version 2 of the License, or (at your option)

* any later version.

*

* This program is distributed in the hope that it will be useful, but WITHOUT

* ANY WARRANTY; without even the implied warranty of MERCHANTABILITY or
* FITNESS FOR A PARTICULAR PURPOSE. See the GNU General Public License for
* more details.

*

* You should have received a copy of the GNU General Public License along with
* this program; if not, write to the Free Software Foundation, Inc., 59

* Temple Place - Suite 330, Boston, MA 02111-1307, USA.

*

* The full GNU General Public License is iin this distribution in the
* file called COPYING.

*

* Documentation: ARM DDI 0196G® == PL080®
* Documentation: ARM DDI 0218E == PLO81©

*

*/

© HIDDIO196%Rittpl08x.c dmaE[u}JXj‘}'“El’Jdatasheet
0 NIRRT EGHL PL080
© SIRISCRYFEithL : PLOS1?

Datasheet

SREHEFA  BXTHMERIR | IRESFIFAMRRTF , REEXIEF R ARTDH
e, B, (FEAREIRAVRR R AEE | BUREEER AR T .

1.2. DMAjgi#

EFRRSBZE , SEENE—TFDMARNERMENR,
1.2.1. +A2DMA

DMA , Direct Memory Access , EIIER7FIIA,
BRI BEiENTEAIE) |, BBAGENIRItE , ROZE [EENNEAE"

[EEAIAEIRE  BAERE  SMEERERN , BAIFIACPURIES | ZAN— 1Rttt tiEg
7, REBABI—INEI P |, SRS RAIRERE.

M

! http //infocentre.arm.com/help/topic/com.arm.doc.ddi0196g/DDI0196.pdf
http //infocentre.arm.com/help/topic/com.arm.doc.ddi0218e/DDI0218.pdf
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LETPE | eEERCPUXIRFRY , IRER MNXFRIEURZEEFIBAN | NirlE , (ERNRERERLK
EEanEfiJBmemcpy(addrl,addr2 , 1024)EMItslitaddr1iBibFFes |, #N10241MNFHEINFaddr2
4, BBACPUXERRS A , SIABRTRINNERET |, si—EXARGIRZE , EASUEE , BIMNMIEE |, &
WFzPRy , TEHRPSREIFINRFTAOE , FECPUNRZ— ML | ST — MR | KRB
FREMKERIFIFORE DATAZ F8 |, IEEAZAI , BESFSFIFORERI R BEENEUE |
EMFIFOiEEdzE | EFZRFIFORRST , ZREIEE , iIXHFEFKEIR , SILREFERIR.

£TFUE , AHRTDMAXMEMRE |, T NI ARGEX AR ACPURIREIXFRIEE | TR
&, BME JRIRMHAIDMASKASREUERNEERIE A | BT CPUIXANE] , AJLAL , ZEDMAITES
IBEmIERET , CPURICRMEERNERE. ML IANDMARHREXHFNARER , SRESE

Ho

ZFRLAXHE , A REFEESIERT,

1.2.2. DMARI—LEEGEEEE

DMAfEH , BHIKIRHZ

B, SEXNAESISFesctrifE &S Fasconfig ,
ECAN{REEMRZE—MttEaddri&ia , N word ( 32bit ) IEEEEREdev L |
BRAIRI BT EIRIBRANER | KEcEconfigSifras , Bo=Fmam |,
EDMA_TO_DEVICE Al &Rttt source address2{RAYPE EHEaddr ,
FfB#txrdestination address2{RAIdevAIDATAZ FFas bl |,

REE(EHEtransfer sizeENT , BMMUEE32bit ,

KRt , BiRitt |, (U5 , DMAERISEIRELF |,

BER— NG , TEBFRIMLL ( Link List Item ), BXAPLLIREERctrl .
#AfaZenable DMA , DMARTRJLARRRIRAVEEK |, IEEUREmMISE T,
XEHIDMANYfigsingle DMAfEEE , LLIPEInext igIgE A= , Rnmh— MLLIE(EH).
SN E BRI R S ERYMEIE | I scatter/gather DMA ,
MEFXLLLIES—T , BIEE—LLUAInext IHB M , IRER F— 1 LLIAYMEE |,

XE— P MEZEE |, &E—1LLAInex liggtEn= |, XEREFE | FE— M LUAYESAZctrl
&, DMAFEBafittZHITE—NLLUEUEES | &5 ABlnext IiFAZ |, Bi#kEinext IiR9AL
=

HEINAIECE | FHaX MIREIEEE  EEEanvEuELL.

in5c ¥ DMARIESRFIEAELSfE | FERSHT—T , BFRIARMBYPLOBXIRENZUTSLIRAT.

1.3. PLO8X asynchronous transfer

/*

* The AMBA DMA API is modelled on the ISA DMA API and performs®

* single asynchronous® transfers between a device and memory

* i.e. some platform fixed device address and a driver defined memory address®

O IAMBA DMAIRZ , EFISA DMARIAPIL , iH&RZH 28 1NDMA enginefIZE/INE , XIRAY
BIXFAMERSE

\include\linux\dmaengine.h
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\drivers\dma\dmaengine.c

0 IS T HLSEH , MENII , M2 , MREFFHENSHCE | MRS KE | A
BlttdmalkshaEESIERIRHERRECIUYREIdmaiER. ALt , MRIERMZIFERITRIVEK
B, L ZFRLAFREREE .

© IFMEmEAIRER , BUANARE |

MREMIMTERNEEANR S, —AREBEFEAFIFORUMBIL | SiEDATAZ SIS TFRS | e
FRIDMAISRZE | NRERE MBI —EUEENRX MR ERIFIFOsE datassfras | RITEIRIR
ZEESHIE  HERAR  MRIGIKEBAIFIFOMILF | RN —E2HIEIIREFEMIE | BIAR
IR EEIEEEE.

1.4. PLO8X Memory to peripheral transfer

*

* Memory to peripheral transfer may be visualized as

* Get data from memory to DMAC

* Until no data left

* On burst request from peripheral

* Destination burst from DMAC to peripheral

* Clear burst request

* Raise terminal count interrupt

*

* For peripherals with a FIFO:0

* Source  burst size == half the depth of the peripheral FIFO
* Destination burst size == width of the peripheral FIFO

0 XTIEXDMAZENEKAIRHE , XSFRAEEHE K/ (burst size ) BNRE , BEALLENITTF
source burst size , iIRBERMATHIFIFOX/NG—F , MiXdFdestination burst size , iIB RN
FIFOX/NERE , (BR | Lhr— iR RREIRII/MIEHIEsAng EMEE R ERN

EbaniRAnand  flashiz&|e8 G MifoR36word , (B2 , Enand flash  controllerdaxF
burst sizefUiRBEE , , DMAERAHE , Hfifo/MF4 P wordHBRIEEB NEIEATF 324 word
BORHZ , S &kiXwrite burstiE845dma , EXburstt&i , HiIE—TFE#H324word ,

X, —FF&HI32word , EAEInand flashfdfifo B , XiEFiHLdmaf&iii—RkR—word ,
BPsingle word transferfdE&EEZ 7,

LAY , RAYdestination burst size , FIAIZIRER 324 word , Z&1 , FLAABEILIRER16 |, 8
Z#EH32/0\89E |, BERTIEC LEEN | iIRERSFIBEENEEN. BEEE2H, |, ELhRLE,
IXFIHABEIEE TIE , SRRV , 2R , B EAFREburstfidmaid kT , EEE
ER T 32N EUELRME | ERIRRER T80 . FTLASUERMAD 7 —L |, #EL T

—i&SRiH |, source burst size , ZEFdestination burst sizefB%. Bk , FEEE(RINEEN
datasheet,

1.5. PLO8X dma_device

*

* (Bursts are irrelevant for mem to mem transfers - there are no burst signals)
*

* Details of each tranfer on a particular channel

* are held in the DMA channel array

* A workqueue uses those details to initiate the actual transfer

* The DMAC interrupt clears the relevant transfer in the channel array
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*

* ASSUMES only one DMAC device exists in the system
* ASSUMES default (little) endianness for DMA transfers

*

* Only DMAC flow control is implemented

*

#include <linux/device.h>
#include <linux/init.n>
#include <linux/module.h>
#include <linux/pci.h>
#include <linux/interrupt.h>

#include <linux/workqueue.h>

#include <linux/dmapool.h>
#include <asm/dma.h>
#include <asm/mach/dma.h>
#include <asm/atomic.h>
#include <asm/processor.h>
#include <linux/amba/bus.h>

#include <linux/dmaengine.h>
#include <asm/cacheflush.h>

#include <linux/amba/pl08x.h>
int ctr_chan[2];

/*
* Predeclare the DMAENGINE API functions
*
/
static int pl08x_alloc_chan_resources(struct dma_chan *chan,
struct dma_client *client);
static void pl08x_free_chan_resources(struct dma_chan *chan);
static struct dma_async_tx_descriptor *pl08x_prep_dma_memcpy(
struct dma_chan *chan, dma_addr_t dest, dma_addr_t src,
size_t len, unsigned long flags);
static struct dma_async_tx_descriptor *pl08x_prep_dma_interrupt(
struct dma_chan *chan, unsigned long flags);
static enum dma_status pl08x_dma_is_complete(struct dma_chan *chan,
dma_cookie_t cookie, dma_cookie_t *last,
dma_cookie_t *used);
static void pl08x_issue_pending(struct dma_chan *chan);
static struct dma_async_tx_descriptor *pl08x_prep_slave_sg(
struct dma_chan *chan, struct scatterlist *sg|,
unsigned int sg_len, enum dma_data_direction direction,
unsigned long flags);
static void pl08x_terminate_all(struct dma_chan *chan);

struct dma_device® dmac = {

.device_alloc_chan_resources = pl08x_alloc_chan_resources,
.device_free_chan_resources = pl08x_free_chan_resources,
.device_prep_dma_memcpy = pl08x_prep_dma_memcpy,
.device_prep_dma_xor = NULL,
.device_prep_dma_zero_sum = NULL,
.device_prep_dma_memset = NULL,
.device_prep_dma_interrupt = pl08x_prep_dma_interrupt,
.device_is_tx_complete = pl08x_dma_is_complete,
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.device_issue_pending = pl08x_issue_pending,
.device_prep_slave_sg = pl08x_prep_slave_sg,
.device_terminate_all = pl08x_terminate_all,

%

® X{dma_deviceEEdmaengine.hdriE X HY

HMEENX T—12E4 , SLI T DMAIRFRI SEINRE LRSS , RERHERRD , ARIR
BFRIDMAIKE) , KSEHRIMAYZEN

XERIFALRE | A TRROEMRIRE | R OASBREERAdmalka &t NiZ LA — L ThRE
%, 37 BN RIEE RIS

1.6. PLO8X cctl data cctl

/*

* PLO8X private data structures ==== START
*/

struct _cctl_data{

unsigned int tsize:12;0

unsigned int sbsize:3;

unsigned int dbsize:3;0

unsigned int swidth:3;

unsigned int dwidth:3;®

unsigned int smaster:1;

unsigned int dmaster:1;,0

unsigned int si:1;

unsigned int di:1;,©

unsigned int prot:3;0

unsigned int intr:1;@

12
union® _cctl{

struct _cctl_data bits;
unsigned int val;

%

©® HBlTransferSize , {&&iA/)\ , bit0-bitll , 121,

=, MRIFMERRZOMAIRFIRIBER T . SRIWXDMAEMEEHAI N , EHhENEEA/N
ZIAFT , A NEAERE.

RN | BEIRE | RRSRIERI TS O EEH,

NIEH—RR , MRIBIEEHTOMALE , BTIEESS , FRLUREERERYE | HA—ER
HIFRARIZ DN EERN. —RAERE , EEFADMAEE |, ERX AT ERTNEEE HEE
FIABRNERATDMA | IRBERRIERE , MeERIEERtRRES B EHN.

NRAEDMAEFHIEERANER , ( ZBESIRE , XTFDMAZGRERE A |, BT
DMA_TO_DEVICE , DMA_FROM_DEVICEZ 4} , IFEMEM_TO_MEMZ ZE1Y , IEDMAFHIZEE
EHAYIER ) BRARMIZIEFIRECERRHZ |, BIEEIRERKO.

® HPsource burst sizefldestination burst size , BIRIEIRZIRY , HiIRFBRIZLEDMAIRF|SE—/N5
RIEHEEZE  DMAREHZ/ONEUE | BRGNS ENERE.

YiEmburst sizegl1,4,8,. . . , 128, 256,
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Eﬁ%gﬁ%@ﬁﬁ? , EARNAEEIRER S | ERIBIRAVEAYdatasheet AR RAVEEAEY
BEERE.

Datasheet SRIDMACXBREQIES4: , MiRIRERIEHES | NRTGFDOMA |, HBIESEIE
H3RAY | IXHF , #EIDMARIXIMAIDMACXBREQS B L |, X , aNRis&Ei=Hles , RIHFEIRIR
4, WEDMA  burstf&i , LLANFIFO—336word , RIMFIFOFEEES& =32 word T , 1RiF
7 MEFDMARZHIZEPLO80 , BITIXMESLAiEburst  readizk , AJSPLOBOFISARIEIR
DMAZHRILEAMRERIE | LLINE32 , RIRANREAIFIFOS , —RIEERYRZ AR ERI3 2

word,

BEhBIKHERTAKY , Z72f&ADMA  burstiEEENERE NHIIEKIES | #BENMRAVIREZRIEE
g2idatasheetHiHiARY , BRI E2(REIEHASHIEEIRER. .
RPsource widthfldestination width,

BRSTIEINIERSEAYE |, byte (8bit) , half word ( 16bit) , word ( 32bit ) &5,
F*Fsourcefddestination , f&R—T ,

tban |, IREMRANREIEEEUE | BIMRIKEZAIFIFOPEREIREINFEENMIE | BBAIRAIIRE
FiEsource , WHHRAVIREFZAIFIFORINIES , FiEsource width , EEIN{RFIFOfIEEE32bithY , 3B
AL | tRIEdatasheet , FURAZIRE JIword ( 32bit ) .

Blsource masterfldestination master , Z{REYEHERDMAEIRT |

tran_EERAYDMA_FROM_DEVICE , DMAMIZEZAIFIFOFEEENEIRZEINGFS |, AT |, (RERE

—T , {RODMAZAE— , Blsource masterZif, EF , LIDMAREHIZEB24 , TFLA
BRI , B T dmalzHlEs | masterlflmaster? , {REMRIER P masterskiZHHREIDMAE

i, XFmasterfUikt®E , FERKBESTF , SBEXEK.

Blsource incrementfldestination increment , LLANETERRA |, IRt IEFN B Rt |

KTFH2AMBE |, PEEEE , JLANSFFIRIZEIRY , DMARE R FIER SRR |
RAELHDMAER , ENFEMKBZIEREIRRIERAFXS , BIDMA_FROM_DEVICE , LA
DMAIRT , BEUE "FromM" {REVIRES , EREIFERRFER ; 3 EFERRFXIHNEEE |
BENZlig&EmH , BIDMA_TO_DEVICE,

MIREEFEERE— 1 DATASFES (ZEFIFO ) |, Il EEEARTH

EL :

XJFDMA_FROM_DEVICE , {/MEHIZT— M EUE T , BET— M EUERIRIIR | LERYRAYSource
iR ERARINRERIAB SRR | IRBEMN MBI | FERRIN—MRRY

destination width , EEEN2—"word , 32bit , 4775 , BIMEIEINM T |, MNAOHER
destination incrementiZ &kl , T~ , {(Rdmas XG5 , BfntbitEEIn.
LHREAREINAA/N , BIRAYIRERdestination widthAYERTE.

fARts , tNEREDMA_TO_DEVICE , BBAFLEDMABEUEMNEFEFRBEANZNFISRZER , 8XME
w5efE |, Bl REsourcettBiEEEIN , source incrementEigE /1.

EIE , ANEREMEM_TO_MEMZEERY , BFRIRE | MEREEEIREMKLT , EADMAERE
BANEERS | TRMBIEFN B Rt AT |, BB IR ZEAIARNY.

BDProtection , {&1PfiI , £3bit,

—RRRARZEIE , BIRETEIERE | MASHER , (NEIAENX !

1. Bit0
0REBAFE LRHUE

2. Bitl
0&non-bufferable , 12bufferable




ARMEIPLOBXAIHS
AYFERAET S5—BP0

3. Bit2
0&non-cacheable , 12cacheable
0 ZEAEGRIEELLRRT ( Terminal count interrupt )

KT, 2m—ER® , FEZTEET.

FME , XFDMARMERHPRIENLLERR , HEifERs T , MNAZFFEsPRItransfer sizeld
9E , EHEMNKERE , BEEI0 , BHELITE0SEREI0 , BiZRT |, Blterminal  count , 1
Terminal Count Interrupt , BME#HITS 7 , IAZ T terminal countBt& , Kix— el , HIFRE

LR EHITER T .

NERIIHIRE SO0 , BBALETIRAILLL , SIASKREX NPT | IRENL , HURIELLHRT,
0 LbZFrLAE X MunionskB , SRS , EIREF 25 BI320A%E , BEERBAXMNAI32

RS FRRT.

1.7. PLO8X _lli _chan_lli pl08x_driver_data

/*

* An LLI struct - see pl08x TRM

* Note that next uses bit[0] as a bus bit,
* start & end do not - their bus bit info

*is in cctl
*/
struct _|li@{

dma_addr _t src;
dma_addr_t dst;
dma_addr_t next;®
union _cctl cctl;
I
struct _chan_lli® {
dma_addr_t bus_list;
void *va_list;
I
struct pl08x_driver_data {
void _iomem *base;®
struct amba_device® *dmac;
struct pl08x_platform_data *pd;
/*
* Single dma_pool for the LLIs
*/
struct dma_pool *pool;0
int pool_ctr;®
struct work_struct dwork;®
wait_queue_head_t *waitq;
int max_num_llis;
/*
* | LI details for each DMA channel
*/
struct _chan_lli *chanllis;
/* Wrappers for the struct dma_chan */
struct pl08x_dma_chan® *chanwrap[MAX_DMA_CHANNELS];
/* List of descriptors which can be freed */
spinlock_t lock;
I
/*
* PLO8X private data structures ==== END
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*/

o0

JRMbHE
Skl
3. T/ LLIAYH#BHE
WRHEFO/NULL/Z | IREAHEIREFEEEH—MERE | NRIFT |, (E=HaRILL , sk
FINIRAIHELE | $ATF—PLLIAYE
4. SIpASEEEE B cctrl - channel control
XONME , 29 3IB AN S EFES.

XHEET 725 , BEEADMA , DMABSRIRIRAIER |, IR MNRIBIHEXEI B RTMEIL,
nextiFAYE , B F—LLIAGHEE , EFRIbit0 , Ebus bit , BIERZBIAE bus,

IiEdatasheet P ECHRTREEIWOT -
1.1. LLISESENEN

Figure 3-15 shows the register bit assignments.

XM HEDMARRR OIS , LLL, Link List Item , €557
1
2.

3 210

LLI

Undefined J
LM

Figure 3-15 DMACCxLLI Register bit assignments
Table 3-18 lists the register bit assignments.

Table 3-18 DMACCxLLI Register bit assignments

Bits Name Function

[31:2] LLI Linked list item. Bits [31:2] of the address for the next LLI. Address bits [1:0] are 0.

[1] - Read undefined. Write as zero.

(0] LM AHB master select for loading the next LLI
LM =0=AHB Master |
LM =1=AHB Master 2.

i{)ﬁ}i‘ZE’\Jbit[O]ILM{ﬁ , T HeiERENAHB master , TEIFALLIAGHEE | 21FHRE
it[2-31]

LLIZSHAMR , FRILLIBSdmaltbiit ( StDMAIEHIESIHIEIAY ) bus_list , FIEPAMELE ( EEAYME
it , CPURTLAGIRIATHELE ) |, va_list

1IERXFdmaizflgs@dEibitioremapZ /FHY , IXhFAILAE SRR AR N E bt

LN TR REE |, e LU FR T
LtEplo8xEIDMAFE SR —Nambaik s

dmapyfzith , BFERZE , 8RIKaAILLL

ICREERARFHINE | SXEIEBA—MERRHR , M—IXEEME
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0 —I{ERAFI , FEALIESR , #7— 1 RE, (FRERERKdma pool
© SDMA BERXIIESR  FT8EXTZER

1.8. PLO8X macros

/*

* Power Management.

* PM support is not complete. Turn it off.®
*/

#undef CONFIG_PM

#ifdef CONFIG_PM

#else

# define pl08x_do_suspend NULL
# define pl08x_do_resume NULL
# define pl08x_suspend NULL

# define pl08x_resume NULL
#endif

#ifdef MODULE
# error "AMBA PLO8X DMA CANNOT BE COMPILED AS A LOADABLE MODULE AT PRESENT"

/*

a) Some devices might make use of DMA during boot
(esp true for DMAENGINE implementation)

b) Memory allocation will need much more attention
before load/unload can be supported

*/

#endif

struct pl08x_driver_data pd;

/*

* PLO8X specific defines

*/

/* Minimum period between work queue runs */

#define PLO8X_WQ_PERIODMIN 20

/* Size (bytes) of each buffer allocated for one transfer */

# define PLO8X_LLI_TSFR_SIZE 0x2000©

/* Maximimum times we call dma_pool_alloc on this pool without freeing */
# define PLO8X_MAX_ALLOCS 0x40

#define MAX_NUM _TSFR_LLIS (PLO8X_LLI_TSFR_SIZE/sizeof(struct _lli))®
#define PLOSX_ALIGN 8

#define PLOSX_ALLOC 0

/* Register offsets */@

#define PLO8X_OS_ISR 0x00
#define PLO8X_OS_ISR_TC 0x04
#define PLO8X_OS_ICLR_TC 0x08
#define PLOSX_OS_ISR_ERR 0x0C
#define PLOSX_OS_ICLR_ERR 0x10
#define PLOSX_OS_CFG 0x30
#define PLOBX_OS_CCFG 0x10
#define PLOBX_OS_ENCHNS 0x1C
#define PLOSX_OS_CHAN 0x20
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#define PLOSX_OS_CHAN_BASE 0x100

/* Channel registers */@

#define PLOSX_OS_CSRC 0x00

#define PLOSX_OS_CDST 0x04

#define PLOSX_OS_CLLI 0x08

#define PLOSX_OS_CCTL 0x0C

/* register masks */

#define PLOSX_MASK_CFG OxFFFFFFF1
#define PLOSX_MASK_EN 0x00000001
#define PLOSX_MASK_CLLI 0x00000002
#define PLOSX_MASK_TSFR_SIZE 0x00000FFF
#define PLOSX_MASK_INTTC 0x00008000
#define PLOSX_MASK_INTERR 0x00004000
#define PLOSX_MASK_CCFG 0x00000000
#define PLOSX_MASK_HALT 0x00040000
#define PLOSX_MASK_ACTIVE 0x00020000
#define PLOSX_MASK_CEN 0x00000001
#define PLOSX_MASK_ENCHNS 0x000000FF
#define PLOSX_WIDTH_8BIT 0x00

#define PLOSX_WIDTH_16BIT 0x01

#define PLOSX_WIDTH_32BIT 0x02

/*®

* Transferring less than this number of bytes as bytes

* is faster than calculating the required LLIs....

* (8 is the real minimum

* >7 bytes must have a word alignable transfer somewhere)

*/

#define PLOSX_BITESIZE 0x10

/*

* Flow control bit masks@

*/

#define PLOSX_FCMASK_M2M_DMA 0x00000000

#define PLOSX_FCMASK_M2P_DMA 0x00000800

#define PLOSX_FCMASK_P2M_DMA 0x00001000

#define PLOSX_FCMASK_P2P_DMA 0x00001800

#define PLOSX_FCMASK_P2P_DST 0x00002000

#define PLOSX_FCMASK_M2P_PER 0x00002800

#define PLOSX_FCMASK_P2P_PER 0x00003000

#define PLOSX_FCMASK_P2P_SRC 0x00003800

/* Max number of transfers which can be coded in the control register */
#define PLOBX_MAX_TSFRS OxFFF

#define PLOBX_CODING_ERR OxFFFFFFFF

©® 06 o 00

BEiNRBESLHLinuxPM A9374E

SIFEAMFERLLDMA f9IREIF , £XIRRZDMAEK |, ItbFEIE—XDMAEKF , RARTF

B9fEEIAN |, IHEAbE0x2000= 8192

FE&E%EPAE@J STFREIRFHERZAIDMAIEK |, LEDMAIRZNIERE B BhEB{REE R XY R A —
ANLLL, EE*Q{E?EEBE%U—/ADMA%XEP Ekﬁ?—:% MPLL

—Jﬂﬁ%)%ﬂ’]%?‘ EERYRFBIHELE | Jéﬁb{E%Bmff%EdatasheetﬂPxExHH%E’J

DMA#zHIZE , BREZMBiEchannel , &/ channelEX BB CHI—L5FES | THM XS

= %%E’Jﬂﬂijtﬂ*'%%ﬂ{_tﬂdﬁﬂﬁéi

TEX/UNEEX , FHEZER

;‘EEL/P EM , %{%ma}%@] , BRIz Eflow  controlfiRBLANEEN , FEXINLI 4

10
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#define PLOBX_CCFG_FCTL_MEM_TO_MEM (0)
#define PLOBX_CCFG_FCTL_MEM_TO_PERI (1)

1.9. pl08x_decode_widthbits

static unsigned int pl08x_decode_widthbits®(unsigned int coded)

{
if (coded < 3)®
return 1 << coded;

dev_err(&pd.dmac->dev, "%s - illegal width bits 0x%08x\n", _func__,
coded);
return PLO8X_CODING_ERR;

}

0 RIFGENE  BBREELRMUNZEE
0 IRE{Edatasheethgyfifs: :

1.2. Souce Transfer Width

[20:18] SWidth Source transfer width. Transfers wider than the AHE master bus width are illegal. The source
and destination widths can be different from each other. The hardware automatically packs and
unpacks the data when required.

[17:15] DBSize Destination burst size. Indicates the number of transfers that make up a destination burst
transfer request. You must set this value o the burst size of the destination peripheral, or if the
destination is memory, to the memory boundary size. The burst size is the amount of data that
is transferred when the DMACXBREQ signal goes active in the destination peripheral. The
burst size is not related to the AHB HRURST signal.
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1.3. Souce or Destination Transfer Width

Table 3-21 lists the value of the SWidth or DWidth bits and their corresponding widths.

Table 3-21 Source or destination transfer width

Bit value of

SWidth or DWidth Source or destination width

OO0 Byte, #-bit
Ob001 Halfword, 16-bit
Ob010 Word, 32-bit
Ob011 Reserved

Ob 100 Reserved

Ob 101 Reserved

Ob110 Reserved

Ob111 Reserved

FLA . BRIRXHFS. | 16,3251 , (igRYESBIR0, 1, 2
FRLALEREHIMT/NT3 |, A RBRAT

#AfEl<<coded , BEINERDBIRL 241MFT,

1.10. pl08x_encode_width

static unsigned int pl08x_encode_width@(unsigned int unencoded)

{

unsigned int retval = unencoded >> 1;

if (unencoded == (1 << retval))
return retval;

dev_err(&pd.dmac->dev, "%s - illegal width 0x%08x\n", __func__,

unencoded);
return PLO8X_CODING_ERR;

}

0 DARFREE19F “plo8x decode widthbits” FOFITFE

1.11. pl08x_choose_master_bus

/*
* - prefers destination bus if both available
* - if fixed address on one bus chooses other

12
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*

void pl08x_choose_master_bus@®(struct pl08x_bus_data *src_bus,
struct pl08x_bus_data *dst_bus, struct pl08x_bus_data **mbus,
struct pl08x_bus_data **sbus, union _cctl *cctl_parm)
{
if (lcctl_parm->bits.di) {
*mbus = src_bus;®
*sbus = dst_bus;
} else if (cctl_parm->bits.si) {
*mbus = dst_bus;
*sbus = src_bus;
} else {
/* TODO: 22?2 */
if (dst_bus->buswidth == 4) {
*mbus = dst_bus;
*sbus = src_bus;
} else if (src_bus->buswidth == 4) {
*mbus = src_bus;
*sbus = dst_bus;
} else if (dst_bus->buswidth == 2) {
*mbus = dst_bus;
*sbus = src_bus;
} else if (src_bus->buswidth == 2) {
*mbus = src_bus;
*sbus = dst_bus;
} else {
/* src_bus->buswidth == 1 */
*mbus = dst_bus;
*sbus = src_bus;
}
}
}

0 RIEEANNEREIESIAZDIBERUMIIRE , REEEmaster bus

0 WRZT IEDI, FEBIRMUtEIE , BBAFAsrcfEAmaster bus LASEPRERRVERZM , ELANE
MEA N bufferf&imizdEZInand flashfIDATAZ Z8+ |, BBAMREDIA0 , MfEAF A MAAbuffer ,
FiEmaster bus , MmasterfiJbuffer{&giZlslave Bnand flashfIDATAZ {728

1.12. pl08x_fill_lli_for_desc

int plO8x_fill_lli_for_desc(struct pl08x_txd *local_txd, int num_llis, int len,
union _cctl *cctl, int *remainder)

struct _lli *llis_va = (struct _lli *)(local_txd->llis_va);

struct _lli *llis_bus = (struct _lli *)(local_txd->llis_bus);

llis_va[num_llis].cctl.val = cctl->val;®

llis_va[num_llis].src = local_txd->srcbus.addr;

llis_va[num_llis].dst = local_txd->dstbus.addr;

/*

* The bus bit is added to the next Ili's address

llis_va[num_llis].next =

(dma_addr_t)((unsigned int)&(llis_bus[num_llis + 1]@)
+ pd.pd->bus_bit_lli®);

if (cctl->bits.si)

13
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local_txd->srcbus.addr += len;®
if (cctl->bits.di)
local_txd->dstbus.addr += len;
*remainder -= len;

return num_llis + 1;

}

0 EZFIIMAIcontrl, source, destination =/ NETFEIXIAYE
@ llis_bus[num_llis + 1]EbaeFIRRE | BEIRAILLAINextAYE , MiZI{E/9 F— LU Agstbit
0 FERFRRIARZEbus_ bit_lli , tZE , BEAREFIFERDMARIEMMaster,

R pl08ONEBER MMasterFizes | (FEFERADMARRNE , EFERHaIEEAE—1DMA ,
FliE&*#datasheet :

1.4. LLISFERAIE X

Table 3-18 DMACCxLLI Register bit assignments

Bits Mame Function

[31:2] LLI Linked list item. Bits [31:2] of the address for the next LLI Address bits [ 1:0] are 0.
[1] - Read undefined. Write as zero.
[0] LM AHB master select for loading the next LLI

LM = 0= AHB Master |

LM =1 = AHB Master 2.

Hep32(UAILLIAY I , FRTF24%957589 . FrLAbitOFObitl1SER0 , IEFFIBSE0fEREmasterl
KXEmaster2,

LT EAZIALPpl08x DMARGIMRERY , MRERE&EITaZEiEMambaig EHIFHEIRERT.
o E&%SI . BBARMIE—RLLIBIDMARRES | IRMBIRERAZEST , BN EXIMAERIERRY

1.13. pl08x_pre_boundary

/*

* Return number of bytes to fill to boundary, or len
*/

static int pl08x_pre_boundary(int addr, int len)

{

int boundary;

if len <= 0)
dev_err(&pd.dmac->dev, "%s - zero length\n", __func_);
boundary = ((addr >> PLO8X_BOUNDARY_SHIFT®) + 1) << PLO8X_BOUNDARY_SHIFT;

if (boundary < addr + len)
return boundary - addr;
else

return len;

}

14
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Pl108x.hehiE X HY -

#define PLOBX_BOUNDARY_SHIFT (10) /* 1KB 0x400 */
#define PLOBX_BOUNDARY_SIZE (1 << PLO8X_BOUNDARY_SHIFT)

IHERE , BRENTIRESRDMAEEITHE , B(HIEFEPLOSX_BOUNDARY _SIZERD1KBSEE

°

ZETLAMLEPRSE , 2EFdatasheethE7T : “Bursts do not cross the 1KB address
boundary”

SRIEH) , FREE R 1KB ASEE.

FTLA , SNSR(R EERRF VAR pl08x3Rz) , FEEEIXEH2KB , BRAILLIKEN= B EhERIREIAER
RZ1KB , e EME TS HIIRAIZLLL

15
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2.1. fill LLIS for desc

/*

* Note that we assume we never have to change the burst sizes
* Return O for error

*/

int fill_LLIS_for_desc(struct pl08x_txd *local_txd, int pl08x_chan_num)
{

struct pl08x_clientdev_data *client = local_txd->pcd;

struct pl08x_bus_data *mbus, *sbus;

int remainder;

int num_llis = 0;

union _cctl cctl_parm;

int max_bytes_per_lli;

int total_bytes = 0;

struct _lli *llis_va;

struct _lli *llis_bus;

if (Nlocal_txd) {
dev_err(&pd.dmac->dev, "%s - no descriptor\n", __func_);
return O;

}

/*

* Get some LLIs

* This alloc can wait if the pool is used up so we need to cleanup

*/

local_txd->llis_va = dma_pool_alloc(pd.pool, GFP_KERNEL,
&local_txd->llis_bus);

if (Nlocal_txd->llis_va) {

dev_err(&pd.dmac->dev, "%s - no llis\n", __func_);

return 0;

}

pd.pool_ctr++;

/*

* Initialize bus values for this transfer

* from the passed optimal values

*/

if (Iclient) {

dev_err(&pd.dmac->dev, "%s - no client\n", __func_);
return O;

}

cctl_parm.val = client->cctl_opt;
local_txd->srcbus.maxwidth =@
pl08x_decode_widthbits(cctl_parm.bits.swidth);

if (local_txd->srcbus.maxwidth == PLO8X_CODING_ERR) {

16
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dev_err(&pd.dmac->dey,

"%s - local_txd->srcbus.maxwidth codeing error cctl_parm.bits.swidth %d\n",
__func_, cctl_parm.bits.swidth);

return O;

}

local_txd->srcbus.buswidth = local_txd->srcbus.maxwidth;
local_txd->dstbus.maxwidth =
pl08x_decode_widthbits(cctl_parm.bits.dwidth);

if (local_txd->dstbus.maxwidth == PLO8X_CODING_ERR) {
dev_err(&pd.dmac->dey,
"%s - local_txd->dstbus.maxwidth coding error - cctl_parm.bits.dwidth %d\n",
__func_, cctl_parm.bits.dwidth);
return O;

}

local_txd->dstbus.buswidth = local_txd->dstbus.maxwidth;

/*
* Note bytes transferred == tsize * MIN(buswidths), not max(buswidths)
*/
max_bytes_per_lli = ®min(local_txd->srcbus.maxwidth,
local_txd->dstbus.maxwidth) *
cctl_parm.bits.tsize;

remainder = local_txd->len;

/*

* Choose bus to align to

* - prefers destination bus if both available

* - if fixed address on one bus chooses other

*/

pl08x_choose_master_bus(&local_txd->srcbus,
&local_txd->dstbus, &mbus, &sbus, &cctl_parm);

if (local_txd->len < mbus->buswidth)® {

/*

* Less than a bus width available

* - send as single bytes

*/

while (remainder) {

cctl_parm.bits.swidth = pl08x_encode_width(1);
cctl_parm.bits.dwidth = pl08x_encode_width(1);
cctl_parm.bits.tsize = 1;
num_llis =
pl08x_fill_lli_for_desc(local_txd, num_llis, 1,
&cctl_parm, &remainder);

total_bytes++;

}

} else {

/*

* Make one byte LLIs until master bus is aligned
* - slave will then be aligned also

*/

while ((mbus->addr) % (mbus->buswidth)) {
cctl_parm.bits.swidth = pl08x_encode_width(1);
cctl_parm.bits.dwidth = pl08x_encode_width(1);
cctl_parm.bits.tsize = 1;

17
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num_llis = pl08x_fill_lli_for_desc
(local_txd, num_llis, 1, &cctl_parm,
&remainder);

total_bytes++;

}

/*

* Master now aligned

* - if slave is not then we must set its width down

*/

if (sbus->addr % sbus->buswidth)

sbus->buswidth = 1;

/*
* Make largest possible LLIs until less than one bus width left
*/
while (remainder > (mbus->buswidth - 1)) {
int lli_len, target_len;
int tsize;
int odd_bytes;
/*
* If enough left try to send max possible,
* otherwise try to send the remainder
*/
target_len = remainder;
if (remainder > max_bytes_per_lli)
target_len = max_bytes_per_lli;
/*
* Set bus lengths for incrementing busses
* to number of bytes which fill
* to next memory boundary
if (cctl_parm.bits.si)
local_txd->srcbus.fill_bytes =
pl08x_pre_boundary(
local_txd->srcbus.addr,
remainder);®
else
local_txd->srcbus.fill_bytes =
max_bytes_per_lli;
if (cctl_parm.bits.di)
local_txd->dstbus.fill_bytes =
pl08x_pre_boundary(
local_txd->dstbus.addr,
remainder);
else
local_txd->dstbus.fill_bytes =
max_bytes_per_lli;
/*
* Find the nearest
*/
lli_len = min(local_txd->srcbus.fill_bytes,
local_txd->dstbus.fill_bytes);

if (lli_len <=0) {
dev_err(&pd.dmac->dey,
"%s - lli_len is %d, <= 0\n",
__func_, lli_len);

return O;
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}

if (Ili_len == target_len) {
/*
* Can send what we wanted
*/
/*
* Maintain alignment
*/
lli_len = (lli_len/mbus->buswidth) *
mbus->buswidth;
odd_bytes = 0;
} else {
/*
* So now we know how many bytes to transfer
* to get to the nearest boundary
* The next lli will past the boundary
* - however we may be working to a boundary
* on the slave bus
*  We need to ensure the master stays aligned
*/
odd_bytes = lli_len % mbus->buswidth;
/*
* - and that we are working in multiples
* of the bus widths
*/
lli_len -= odd_bytes;

}

if (Ili_len) {

/*
* Check against minimum bus alignment
*/

target_len = Ili_len;

tsize = lli_len/min(mbus->buswidth,

sbus->buswidth);
lli_len = tsize * min(mbus->buswidth,
sbus->buswidth);

if (target_len !=lli_len) {

dev_err(&pd.dmac->dey,

"%s - can't send what we want. Desired %d, sent %d in transfer of %d\n",
__func_, target_len, Ili_len, local_txd->len);

return O;

}

cctl_parm.bits.swidth = pl08x_encode_width

(local_txd->srcbus.buswidth);

cctl_parm.bits.dwidth = pl08x_encode_width

(local_txd->dstbus.buswidth);

if ((cctl_parm.bits.swidth == PLO8X_CODING_ERR) ||

(cctl_parm.bits.dwidth == PLO8X_CODING_ERR)) {

dev_err(&pd.dmac->dey,

"%s - cctl_parm.bits.swidth or dwidth coding error - local_txd->dstbus.buswidth %d,
local_txd->srcbus.buswidth %d\n",

_func_,

local_txd->dstbus.buswidth,

local_txd->srcbus.buswidth
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return O;

}

cctl_parm.bits.tsize = tsize;

num_llis = pl08x_fill_lli_for_desc(local_txd,

num_llis, li_len, &cctl_parm,
&remainder);
total_bytes += lli_len;

}

if (odd_bytes) {

/*
* Creep past the boundary,
* maintaining master alignment
*/

int j;

for (j = 0; (j < mbus->buswidth)
&& (remainder); j++) {
cctl_parm.bits.swidth =
pl08x_encode_width(1);
cctl_parm.bits.dwidth =
pl08x_encode_width(1);

cctl_parm.bits.tsize = 1;
num_llis =
pl08x_fill_lli_for_desc(
local_txd, num_llis, 1,
&cctl_parm, &remainder);
total_bytes++;
}
}
}

/*

* Send any odd bytes
*/

if (remainder < 0) {

dev_err(&pd.dmac->dev, "%s - -ve remainder 0x%08x\n",

__func__, remainder);
return O;

}

while (remainder) {

cctl_parm.bits.swidth = pl08x_encode_width(1);

cctl_parm.bits.dwidth = pl08x_encode_width(1);

cctl_parm.bits.tsize = 1;

num_llis = pl08x_fill_lli_for_desc(local_txd, num_llis,
1, &cctl_parm, &remainder);

total_bytes++;

}

}
if (total_bytes != local_txd->len) {
dev_err(&pd.dmac->dey,
"%s - only transferred 0x%08x from size 0x%08x\n",
_func__, total_bytes, local_txd->len);
return O;

}
if (num_llis >= MAX_NUM_TSFR_LLIS) {®
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dev_err(&pd.dmac->dey,
"%s - need to increase MAX_NUM_TSFR_LLIS from 0x%08x\n",
__func__, MAX_NUM_TSFR_LLIS);

return O;

}

/*

* Decide whether this is a loop or a terminated transfer

*/

llis_va = ((struct _lli *)local_txd->llis_va);

llis_bus = ((struct _lli *)local_txd->llis_bus);

if (client->circular_buffer) {®
llis_va[num_llis - 1].next =
(dma_addr_t)((unsigned int)&(llis_bus[0]) +
pd.pd->bus_bit_lli);

} else {
/*
* Final LLI terminates
*/
llis_va[num_llis - 1].next = 0,0
/*
* Final LLI interrupts
*/
llis_va[num_llis - 1].cctl.bits.intr = PLOSX_CCTL_INTR_YES;®
}

/* Now store the channel register values */
local_txd->csrc = llis_va[0].src;
local_txd->cdst = llis_va[0].dst;

if (num_llis > 1)

local_txd->clli = llis_va[0].next;

else

local_txd->clli = 0;

local_txd->cctl = llis_va[0].cctl.val;
local_txd->ccfg = client->config_base;

/*

* TODO: Change to use /proc data
*/

if (pd.max_num_llis < num_llis)
pd.max_num_llis = num_llis;

return num_llis;

}

0 MNEARECER , EEHbusHEE , BAIFT

(2] &;@%ﬁ%nﬁﬁ@%ﬁ%ﬁﬁtﬂ—ﬁ\ﬁd\%ﬁ  REFRE—MERAINEL , BRIRNLUNSEARITFNTF
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© EEWAVEUE , LUEEIA/)N , BMEER S A LA LURBEE 7

0 KNBEHEEREBEIAITASTEE , KRBT T , #MAPLOSX_BOUNDARY_SIZE=0x400=1KB

6 WNRF—IREXREWMEIEAL , REHRDHK T XS, BBAXESHIFREIRE T

0 WREEIAERFcircular buffer , BBARSIRDMAETERE—NLLIAYATR , 4FEEMNEIXNLLIAYHE
RUBFE—ME | XFEHEMSEREER T , —RERTEREUE
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0 SEDMALTRBRIEIET SERRETHT , ARLLHPI08xHirqERESHIER , XEaFHE
HERRRREHDMAIBKEHEIER I callback Ry

2.2. pl08x_set_cregs

/*
* Set the initial DMA register values i.e. those for the first LLI
* The next lli pointer and the configuration interrupt bit have
* been set when the LLIs were constructed
*/
void pl08x_set_cregs(struct pl08x_txd *entry, int pl08x_chan_num)
{
unsigned int reg;
unsigned int chan_base® = (unsigned int)pd.base
+ PLO8X_OS_CHAN_BASE;
chan_base += pl08x_chan_num * PLO8X_OS_CHAN;

/* Wait for channel inactive */@

reg = readl(chan_base + PLO8X_OS_CCFG);
while (reg & PLO8X_MASK_ACTIVE)

reg = readl(chan_base + PLO8X_OS_CCFG);

writel(entry->csrc, chan_base + PLO8X_OS_CSRC);
writel(entry->cdst, chan_base + PLO8X_OS_CDST);
writel(entry->clli, chan_base + PLO8X_OS_CLLI);
writel(entry->cctl, chan_base + PLO8X_OS_CCTL);
writel(entry->ccfg, chan_base + PLO8X_OS_CCFG);
mb();

}

0 HFZFIFERAchannelf9EBIE
0 WIRZHIESAMAItchannellIDMA |, FFEFEEIAER , Blinactive "1t

R g EEREAHaltaE disableXdizfdchannel , RABRI8EZ BIEIR AN DMAIETE( L4
B, FLANGZEFGFETOR , S ASHIEREREEinactiveT

2.3. pl08x_memrelease

2L

/*

* Might take too long to do all at once
* if so - free some then hand it off

*/

void pl08x_memrelease®(void)

{

struct pl08x_txd *local_txd, *next;
unsigned long flags;

int chan;

for (chan = 0; chan < MAX_DMA_CHANNELS; chan++) {

list_for_each_entry_safe(local_txd, next, &pd.chanwrap[chan]->release_list, txd_list)
{

spin_lock_irgsave(&pd.lock, flags);

if (local_txd)

22
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}

dev_err(&pd.dmac->dey,
"%s - no descriptor\n", __func_);

if (local_txd->tx.callback) {

((struct plO8x_callback_param *)
local_txd->tx.callback_param)->act =
PLO8X_RELEASE;

local_txd->tx.callback(
local_txd->tx.callback_param);

}

list_del(&local_txd->txd_list);
dma_pool_free(pd.pool, local_txd->llis_va,
local_txd->llis_bus);

/*

* p/m data not mapped - uses coherent or io mem

*/

if (local_txd->slave) {

dma_unmap_single(dmac.dey,
local_txd->srcbus.addr, local_txd->len,
local_txd->srcdir);

dma_unmap_single(dmac.dey,
local_txd->dstbus.addr, local_txd->len,
local_txd->dstdir);

}

kfree(local_txd);
spin_unlock_irgrestore(&pd.lock, flags);
}

}
pd.pool_ctr = 0;

o EMDMARTE

2.4. pl08x_disable_dmac_chan

/*

* Overall DMAC remains enabled always.

*

* Disabling individual channels could lose data.

*

* Disable the peripheral DMA after disabling the DMAC
* in order to allow the DMAC FIFO to drain, and

* hence allow the channel to show inactive

*

*

void pl08x_disable_dmac_chan(unsigned int ci)

{

unsigned int reg;
unsigned int chan_base = (unsigned int)pd.base
+ PLO8X_OS_CHAN_BASE;

chan_base += ci * PLO8X_OS_CHAN;

23
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/*

* Ignore subsequent requests

reg = readl(chan_base + PLO8X_OS_CCFG);

reg |= PLOBX_MASK_HALT;

writel(reg, chan_base + PLO8X_OS_CCFG);
o

/* Wait for channel inactive */

reg = readl(chan_base + PLO8X_OS_CCFG);

while (reg & PLO8X_MASK_ACTIVE)

reg = readl(chan_base + PLO8X_OS_CCFG);

reg = readl(chan_base + PLO8X_OS_CCFG);
reg &= ~PLO8X_MASK_CEN;

writel(reg, chan_base + PLO8X_OS_CCFG);
mb();

return;

}
0 ItAb¥SFdisable—{"DMABIchannelfdfii% , EfEEdatasheethgyiEiA :

Disabling a DMA channel without losing data in the FIFO
To disable a DMA channel without losing data in the FIFO:

1. Set the Halt bit in the relevant channel Configuration Register. See Channel
Configuration Registers on page 3-27. This causes any subsequent DMA requests
to be ignored

2. Poll the Active bit in the relevant channel Configuration Register until it reaches 0.
This bit indicates whether there is any data in the channel that has to be transferred
3. Clear the Channel Enable bit in the relevant channel Configuration Register
BRSEIREHalt( , 2AlE—ERiItilI3Achannel , EZlinactive , A/EEIE=XIMAIChannel

Enablef; , SNREFAMEAIENFEIRT . _ERMEBFSIIMAYEnablefi , BBARS “losing data
inthe FIFO " , K TFIFOFHEHE , EFRALEH

2.5. pl08x_enable_dmac_chan
B

* Enable the DMA channel
* ASSUMES All other configuration bits have been set

* as desired before this code is called

*/

void pl08x_enable_dmac_chan(unsigned int cnum)
{

void __iomem *cbase = pd.base + PLO8X_OS_CHAN_BASE +
(cnum * PLO8X_OS_CHAN);

unsigned intr = 0;

24
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/*

* Do not access config register until channel shows as disabled
*/

while ((readl(pd.base + PLO8X_OS_ENCHNS)® & (1 << cnum))
& PLO8X_MASK_ENCHNS);

/*

* Do not access config register until channel shows as inactive
*/

r = readl(cbase + PLO8X_OS_CCFG);

while ((r 8 PLO8X_MASK_ACTIVE)® || (r & PLO8X_MASK_CEN))
r = readl(cbase + PLO8X_OS_CCFG);

writel(r | PLOBX_MASK_CEN, cbase + PLO8X_OS_CCFG);
mb();
}

0 FF|IRichannelRdisablelRET , BiE T~ kZEenable® , S8LZE
0 FEWIRichannelRinactivelkET , BiE FKZXenable® , 28RS

2.6. pl08x_dma_busy

static int pl08x_dma_busy®(dmach_t ci)
{

unsigned int reg;
unsigned int chan_base = (unsigned int)pd.base
+ PLO8X_OS_CHAN_BASE;

chan_base += ci * PLO8X_OS_CHAN;

/*

* Check channel is inactive

*/

reg = readl(chan_base + PLO8X_OS_CCFG);

return reg & PLO8X_MASK_ACTIVE;
}

0 RNRINAIN , BRIEERactivefPIRT , WREREEbusy

2.7. pl08x_wqfunc

/*

* Function for the shared work queue

* - scheduled by the interrupt handler when sufficient
* list entries need releasing

*/

void pl08x_wqfunc(struct work_struct *work)

{
if (pd.pd)
pl08x_memrelease();

}
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2.8. pl08x_amba_driver

static struct amba_id pl08x_ids[] = {
/* PLO8O */

{

.id = 0x000410800,

.mask = 0x000fffff,

}I
/* PLO81 */

{

.id = 0x000410818e,
.mask = 0x000fffff,
b
{0,0},
|5

#define DRIVER_NAME "pl08xdmac"
static int pl08x_probe(struct amba_device *amba_deyv, void *id);

static struct amba_driver pl08x_amba_driver = {
.drv.name = "pl08xdmaapi”,

.id_table = pl08x_ids,

.probe = pl08x_probe,

Y

0 PLOBOXIRIAYIRFRIDZ0x000410801¥155FDatasheetf]"3.4.16  Peripheral
Registers 0-3"%0"3.4.17 PrimeCell Identification Registers 0-3"

® PLOSLXIMATIREEIDZ0x00041081iFE&FDatasheetfy"3.4.16  Peripheral
Registers 0-3"%0"3.4.17 PrimeCell Identification Registers 0-3"

2.9. pl08x_make_LLIs

/*

* This single pool easier to manage than one pool per channel
*/

int pl08x_make_LLIs(void)

{

int ret = 0;

/*

* Make a pool of LLI buffers

*/

pd.pool = dma_pool_create(pl08x_amba_driver.drv.name, &pd.dmac->dey,
PLO8X_LLI_TSFR_SIZE, PLO8X_ALIGN, PLO8X_ALLOCQ);

if (Ipd.pool) {

ret = -ENOMEM;

kfree(pd.chanllis);

}

pd.pool_ctr = 0;

return ret;

}

Identification

Identification

26
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Table 3-23 DMACCxConfiguration Register bit assignments

Bits MName Type Function
[31:19] - - Read undefined. Write as zero.
[18] H RAW Halt:

0 = enable DMA requests

| = ignore extra source DMA requests.

The contents of the channels FIFO are drained.

You can use this value with the Active and Channel Enable bits to cleanly
disable a DMA channel.

[17] A RO Active:
0 = there is no data in the FIFO of the channel
1 = the FIFO of the channel has data.

You can use this value with the Halt and Channel Enable bits to cleanly disable
a DMA channel.

[16] L RW Lock. When set, this bit enables locked transfers. For details of how lock
control works, see Lock control on page 2-15.

[15] ITC RW Terminal count interrupt mask. When cleared. this bit masks out the terminal
count interrupt of the relevant channel |

PRIconfigBFRRRRIITCAL , BIRIETHERIT , BBARSEE— LG EHERT
ERIXpl08x_irqHRiTEREY , MIRIEHIREITC , MAENZEE—MLLMWITC RET , #
LFHEFFERMERZA T . VAR TERIPI08x_irg hifreR gl 7

2.10. pl08x_irq

/*

* issue pending() will start the next transfer

* - it only need be loaded here

* CAUTION the work queue function may run during the handler
* CAUTION function callbacks may have interesting side effects
*/

static irgreturn_t pl0O8x_irq(int irg, void *dev)

{
u32 mask = 0;
u32 reg;
unsigned long flags;
int ¢
reg = readl(pd.base + PLO8X_OS_ISR_ERR);
mb();
if (reg) {
/*
* An error interrupt (on one or more channels)
*
/
dev_err(&pd.dmac->dey,
"%s - Error interrupt, register value 0x%08x\n",
__func_, reg);
/*
* Simply clear ALL PLO8X error interrupts,@®
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* regardless of channel and cause

*/
writel(0OxO00000FF, pd.base + PLO8X_OS_ICLR_ERR);

}

reg = readl(pd.base + PLO8X_OS_ISR);

mb();

for (c = 0; c < MAX_DMA_CHANNELS; c++) {
if (1 <<c)&reg){
struct pl08x_txd *entry = NULL;
struct pl08x_txd *next;

spin_lock_irgsave(&pd.chanwrap|c]->lock, flags);

if (pd.chanwraplc]->at) {
/*
* Update last completed
*/
pd.chanwraplc]->Ic =
(pd.chanwraplc]->at->tx.cookie);
/*
* Callback peripheral driver for p/m
* to signal completion
*/
if (pd.chanwrap(c]->at->tx.callback) {
/*
* Pass channel number
*/
((struct pl08x_callback_param *)
pd.chanwraplc]->at->tx.callback_param)->act = ¢;
pd.chanwraplc]->at->tx.callback®(
pd.chanwraplc]->at->tx.callback_param);

}
/*
* Device callbacks should NOT clear

* the current transaction on the channel
*/

if (\pd.chanwraplc]->at)

BUG();

/*
* Free the descriptor if it's not for a device
* using a circular buffer

if (!(pd.chanwrap(c]->at->pcd->circular_buffer)) {
list_add_tail(&pd.chanwraplc]->at->txd_list,
&pd.chanwrap[c]->release_list);
pd.chanwraplc]->at = NULL;
if (pd.pool_ctr > PLOBX_MAX_ALLOCS) {
schedule_work(&pd.dwork);

}
}
/*
* else descriptor for circular
* buffers only freed when
* client has disabled dma
*/
}
/*

28
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* If descriptor queued, set it up

*/

if (list_empty(&pd.chanwrap[c]->desc_list)) {
list_for_each_entry_safe(entry,

next, &pd.chanwrap[c]->desc_list, txd_list) {
list_del_init(&entry->txd_list);
pd.chanwraplc]->at = entry;
break;

}

}

spin_unlock_irgrestore(&pd.chanwrap[c]->lock, flags);

mask |= (1 << ¢);
}
}
/*
* Clear only the terminal interrupts on channels we processed

*

writel(mask, pd.base + PLO8X_OS_ICLR_TC);
mb();

return mask ? IRQ_ HANDLED : IRQ_NONE;
}

0 IREIMAEEER  MiRH

SChr EIAMRESFEEIR | T ERIAILLARASAIIKE , EENIMMAESHIHMT , (NEREME

o b4t , EIFXERIRZAIERRIcallbacki®Ey , fcallback R EH , EREMAIEBIEBRRR
IREAIDMA enablefi , #A/EEAcompleteZ&fEfGcompletionIt&5ehk , (ESRIREHELALKEHA,
7

2.11. pl08x_ensure_on

static void pl08x_ensure_on®(void){
unsigned int reg;

reg = readl(pd.base + PLO8X_OS_CFG);
reg &= PLO8X_MASK_CFG;

reg |= PLOBX_MASK_EN;

mb();

writel(reg, pd.base + PLO8X_OS_CFG);
mb();

}

0 4£/3tHEnable PLO8X

2.12. pl08x_dma_enumerate_channels

/*
* Initialise the DMAC channels.
* Make a local wrapper to hold required data

*/
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static int plO8x_dma_enumerate_channels®(void)
{

int dma_chan;

struct pl08x_dma_chan *local_chan;

dma_cap_set(DMA_MEMCPY, dmac.cap_mask);
dma_cap_set(DMA_SLAVE, dmac.cap_mask);

if (dmac.chancnt)

dev_err(&pd.dmac->dev, "%s - chancnt already set\n", __func_);
INIT_LIST HEAD(&dmac.channels);

for (dma_chan = 0; dma_chan < MAX_DMA_CHANNELS; dma_chan++) {

local_chan = kzalloc(sizeof(struct pl08x_dma_chan),
GFP_KERNEL);

if (local_chan) {

dev_err(&pd.dmac->dey,
"%s - no memory for channel\n", __func_);

return dmac.chancnt;

}

/*
* Save the DMAC channel number
* to indicate which registers to access
*
local_chan->chan_id = dma_chan;
local_chan->chan.device = &dmac;
atomic_set(&local_chan->last_issued, 0);
local_chan->Ic = atomic_read(&local_chan->last_issued);
if (pd.pd->reserved_for_slave)
local_chan->slave_only = pd.pd->reserved_for_slave(dma_chan);
else
dev_err(&pd.dmac->dey,
"%s - can't establish channels reserved for slaves\n",
__func_);

spin_lock_init(&local_chan->lock);
INIT_LIST_HEAD(&local_chan->desc_list);
INIT_LIST_HEAD(&local_chan->release_list);

list_add_tail(&local_chan->chan.device_node, &dmac.channels);

pd.chanwrap[dmac.chancnt++] = local_chan;

}

return dmac.chancnt;

}

0 NBERHFS M channel H{THERINIIAN | BIEHIETIE , REVRE

2.13. pl08x_probe

static int plO8x_probe®(struct amba_device *amba_dev, void *id)

{

int ret = 0;
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ret = pl08x_make_LLIs();®
if (ret)
return -ENOMEM,;

ret = amba_request_regions®(amba_dev, NULL);
if (ret)
return ret;

pd.max_num_llis = O;

/*

* We have our own work queue for cleaning memory

*/

INIT_WORK(&pd.dwork, pl08x_wgfunc);

pd.waitq = kmalloc(sizeof(wait_queue_head_t), GFP_KERNEL);
init_waitqueue_head(pd.waitq);

spin_lock_init(&pd.lock);

pd.base = ioremap(amba_dev->res.start, SZ_4K);
if (\pd.base) {

ret = -ENOMEM,;

goto outl;

}

/*

* Attach the interrupt handler

*/

writel(0OxO00000FF, pd.base + PLO8X_OS_ICLR_ERR);
writel(0OxO00000FF, pd.base + PLO8X_OS_ICLR_TC);
mb();

ret = request_irq(amba_dev->irq[0], pl08x_irg, IRQF_DISABLED,
DRIVER_NAME, &amba_dev->dev);

if (ret) {

dev_err(&pd.dmac->dev, "%s - Failed to attach interrupt %d\n",
_func__, amba_dev->irq[0]);

goto out2;

}

/*

* Data exchange

*/

pd.dmac = amba_dey;

amba_set_drvdata(amba_dev, &pd);

pd.pd = (struct pl08x_platform_data *)(amba_dev->dev.platform_data);

/*

* Negotiate for channels with the platform

* and its DMA requirements

*/

dmac.dev = &amba_dev->dey;

ret = pl08x_dma_enumerate_channels();

if (Iret) {

dev_warn(8&pd.dmac->dev,
"%s - failed to enumerate channels - %d\n",
__func__, ret);

goto out2;
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} else {
ret = dma_async_device_register@(&dmac);
if (ret) {
dev_warn(&pd.dmac->dey,
"%s - failed to register as an async device - %d\n",
__func__, ret);
goto out2;

}

pl08x_ensure_on();®

dev_info(&pd.dmac->dey,

"%s - ARM(R) PLO8X DMA driver found\n",
__func_);

goto out;

out2:

iounmap(pd.base);

outl:
amba_release_regions(amba_dev);
out:

return ret;

}
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2.14. pl08x_init

© o000

static int __init plO8x_init(void)
{
int retval;
retval = amba_driver_register(&pl08x_amba_driver);
if (retval)
printk(KERN_WARNING
"PLO8X::pl08x_init() - failed to register as an amba device - %d\n",
retval);
return retval;

}
device_initcall(pl08x_init);
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1. BRIHELUATDMAEEREIEbUffer

- NRBELE 7T ERIEYEbuffer , BFA—RAdma_map_single XEEBRICPUILERIbufferiREy
FXDMARTLAG IR buffer

. tNEgEWMFEbuffer , BB4A—f&Edma_alloc_writecombine , ECEiE—1 , BHiEMIL
buffer , 2Ecombine , 4fE—i#EH , BIFREEDMAIRZECPU , EaILAAEHY

2. HRIEECHFEX , REF EmAIclient—HSEs | AEEA

dma_async_client_register(txclient);
dma_async_client_chan_request(txclient);
ZIEMERIEXS RzAYclient,

3. &BiFscatter/gather listfE5E5 , A

device_prep_slave_sg

ESHFIRENE CILEAIBRMERFFdesc

4. AEEEITNAYcallbackREFIRT NS4
desc->callback = as353x_nand_dma_complete_callback;

desc->callback_param = &info->callback_param;

O
callbackEkEEEMH , SAcomplete(&info->done), XFeRXINAIEEE
mfREJcallbackiF$l , RAEDMATEEHIZEEE . DMARFTFRIirgRS AR,
5. ¥ESEFTRE BEA

desc->tx_submit(desc);

EIRAZFHIDMAIBRK

6. —tI=EEE | AR
info->txchan->device->device_issue_pending(info->txchan);

EIFHFFEDMAREIR S,
7. , AREAT LA

walt_for_completlon_timeout

EEHRRERTEET .
3.2. pl08x_alloc_chan_resources
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* The DMA ENGINE API

*/

static int pl08x_alloc_chan_resources(struct dma_chan *chan,
struct dma_client *client)

{

struct pl08x_dma_chan *local_chan = container_of
(chan, struct pl08x_dma_chan, chan);

int assigned = 0;
/*
* Channels may be reserved for slaves
* Channels doing slave DMA can only handle one client
*/
if (local_chan-<slave_only) {
if (Iclient-<slave)
return -EBUSY;
} else if (client-<slave)
return -EBUSY;

/* Slave DMA clients can only use one channel each */
if ((client-<slave) && (chan-<client_count))
return -EBUSY;
else {
@/* Channels doing slave DMA can only handle one client. */
if ((local_chan-<slave) && (chan-<client_count)) {
dev_err(&pd.dmac-<dey,
"%s - channel %d already has a slave - local_chan-<slave %p\n",
_func_,
local_chan-<chan_id,
local_chan-<slave);
return -EBUSY;

}

/* Check channel is idle */
if (pl08x_dma_busy(local_chan-<chan_id)) {
dev_err(&pd.dmac-<dey,
"%s - channel %d not idle\n",
_func__, local_chan-<chan_id);
return -EIO;

}

local_chan-<slave = client-<slave;

}

return assigned;

}

0 XEoieEE , Bi¥EMSlave DMAfJchannel , REEE—\client , (BREEKRAHA , &
T%o -] o

3.3. pl08x_free_chan_resources

static void pl08x_free_chan_resources(struct dma_chan *chan)
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{
dev_warn(&pd.dmac->dev, "%s - UNIMPLEMENTED\n", __func_);
}

3.4. pl08x_tx_submit

/*

* First make the LLIs (could/should we do this earlier??)

* slave (m/p) - no queued transactions allowed at present
* TODO allow queued transactions for non circular buffers
* Set up the channel active txd as inactive

* m2m - transactions may be queued

*If no active txd on channel

* set it up as inactive

* - issue_pending() will set active & start
* else

* queue it
* Lock channel since there may be (at least for m2m) multiple calls

*

* Return < O for error
*/
static dma_cookie_t pl08x_tx_submit®(struct dma_async_tx_descriptor *tx)
{
int num_llis;
unsigned long flags;
struct pl08x_txd *local_txd = container_of(tx, struct pl08x_txd, tx);
struct pl08x_dma_chan *local_chan =
container_of(tx->chan, struct pl08x_dma_chan, chan);
int pl08x_chan_num = local_chan->chan_id;
num_llis = @fill_LLIS_for_desc(local_txd, pl08x_chan_num);

if (num_llis) {

spin_lock_irgsave(&Ilocal_chan->lock, flags);
atomic_inc(&local_chan->last_issued);

tx->cookie = atomic_read(&local_chan->last_issued);

if (local_chan->at) {

/*
* If this device not using a circular buffer then
* queue this new descriptor.
* The descriptor for a circular buffer continues
* to be used until the channel is freed
*
/
if (local_txd->pcd->circular_buffer)
dev_err(&pd.dmac->dey,
"%s - attempting to queue a circular buffer\n",
__func_);
else
list_add_tail(&local_txd->txd_list,
&local_chan->desc_list);

}else {
local_txd->slave = local_chan->slave;
local_chan->at = local_txd;
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local_txd->active = 0O;

}
spin_unlock_irgrestore(&local_chan->lock, flags);

return tx->cookie;
} else
return -EINVAL;

}

0 UtsubmitREZRIRZENESRY 7 —ViE , REREALREIRRTINEXK , BRXLRFSFIRELE
HIDMAESH , BEEZIRSMissue pending A BIEFFA
0 HLEINdescBIART , EFIFXIMAILLL

3.5. pl08x_prep_dma_memcpy

/*
* Initialize a descriptor to be used by submit
*/
static struct dma_async_tx_descriptor *pl08x_prep_dma_memcpy®(
struct dma_chan *chan, dma_addr_t dest, dma_addr_t src,
size_t len, unsigned long flags)
{
struct pl08x_txd *local_txd;
local_txd = kzalloc(sizeof(struct pl08x_txd), GFP_KERNEL);
if (Nlocal_txd) {
dev_err(&pd.dmac->dey,
"%s - no memory for descriptor\n”, __func_);
return NULL;
} else {
dma_async_tx_descriptor_init(&local_txd->tx, chan);
local_txd->srcbus.addr = src;
local_txd->dstbus.addr = dest;
local_txd->tx.tx_submit = pl08x_tx_submit;
local_txd->len = len;
/*
* dmaengine.c has these directions hard coded,
* but not acessible
*/
local_txd->dstdir = DMA_FROM_DEVICE;
local_txd->srcdir = DMA_TO_DEVICE;
INIT_LIST_HEAD(&local_txd->txd_list);
/*
* Ensure the platform data for m2m is set on the channel
*/
local_txd->pcd = &pd.pd->sd[PLO8X_DMA_SIGNALS];

return &local_txd->tx;

}

0 JIDMAHImemcpyfi—EIERTIF , TEMENIGH— LS4, THEERSH
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3.6. pl08x_prep_dma_interrupt

static struct dma_async_tx_descriptor *pl08x_prep_dma_interrupt(
struct dma_chan *chan, unsigned long flags)

{

struct dma_async_tx_descriptor *retval = NULL;

return retval;

}

3.7. pl08x_dma_is_complete

/*

* Code accessing dma_async_is_complete() in a tight loop

* may give problems - could schedule where indicated.

* If slaves are relying on interrupts to signal completion this

* function must not be called with interrupts disabled

*

/

static enum dma_status pl08x_dma_is_complete®(struct dma_chan *chan,
dma_cookie_t cookie,
dma_cookie_t *done,
dma_cookie_t *used)

{

struct pl08x_dma_chan *local_chan = container_of(chan,

struct pl08x_dma_chan, chan);

dma_cookie_t last_used;

dma_cookie_t last_complete;

enum dma_status ret;

last_used = atomic_read(&local_chan->last_issued);
last_complete = local_chan->Ic;

if (done)

*done = last_complete;
if (used)

*used = last_used;

ret = dma_async_is_complete(cookie, last_complete, last_used);
if (ret == DMA_SUCCESS)
return ret;

/*
* schedule(); could be inserted here
*/

/*

* This cookie not complete yet

*/

last_used = atomic_read(&local_chan->last_issued);
last_complete = local_chan->Ic;

if (done)
*done = last_complete;
if (used)
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*used = last_used;

return dma_async_is_complete(cookie, last_complete, last_used);

}

o }fj{ {7 — 1 RE , BT RSEIDMARBEETK T | SERFHERA AR | ZEERcompletetfl
|

3.8. pl08x_issue_pending

/*
* Slave transactions callback to the slave device to allow
* synchronization of slave DMA signals with the DMAC enable
*/
static void pl08x_issue_pending®(struct dma_chan *chan)
{
struct pl08x_dma_chan *local_chan
= container_of(chan, struct pl08x_dma_chan, chan);
int pl08x_chan_num = local_chan->chan_id;

if (local_chan->at) {®
if (local_chan->at->active) {
pl08x_set_cregs(local_chan->at, local_chan->chan_id);
if (local_chan->slave) {
* Allow slaves to activate signals
* concurrent to the DMAC enable
if (local_chan->at->tx.callback) {
((struct pl08x_callback_param *)
local_chan->at->tx.callback_param)->act =
PLO8X_SIGNAL_START;
local_chan->at->tx.callback(
local_chan->at->tx.callback_param);

}

pl08x_enable_dmac_chan(local_chan->chan_id);
local_chan->at->active = 1;

}

*

* else skip active transfer
* Calls with active txd occur for NET_DMA
- there can be queued descriptors
*/
}

*

* else - calls with no active descriptor occur for NET_DMA
*/
}

0 EHIFRYERZDMAIEXK , 1TDMARHIRYEEY
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3.9. pl08x_prep_slave_sg

struct dma_async_tx_descriptor *pl08x_prep_slave_sg®(
struct dma_chan *chan, struct scatterlist *sgl,
unsigned int sg_len, enum dma_data_direction direction,
unsigned long flags)

{

struct pl08x_txd *local_txd;

unsigned int reg = 0;

inti;

/*

* Current implementation ASSUMES only one sg
*/

if (sg_len !=1)

BUG();

local_txd = kmalloc(sizeof(struct pl08x_txd), GFP_KERNEL);
if ('local_txd) {

dev_err(&pd.dmac->dev, "%s - no local_txd\n", __func_);
return NULL;
} else {

struct pl08x_dma_chan *local_chan =

container_of(chan, struct pl08x_dma_chan, chan);

dma_async_tx_descriptor_init(&local_txd->tx, chan);
if (direction == DMA_TO_DEVICE) {

local_txd->srcbus.addr = sgl->dma_address;
local_txd->dstbus.addr =
reg = local_chan->slave->tx_reg;

} else if (direction == DMA_FROM_DEVICE) {
local_txd->srcbus.addr =

reg = local_chan->slave->rx_reg;
local_txd->dstbus.addr = sgl->dma_address;
} else {

dev_err(&pd.dmac->dey,

"%s - direction unsupported\n”, _func_);
return NULL;
}

*

* Find the device array entry for this txd
* so that the txd has access to the peripheral data
*/
for (i = 0; i < PLO8X_DMA _SIGNALS; i++) {
if (reg == (((unsigned int)(pd.pd->sd[i].io_addr))))®
break;
}
local_txd->pcd = &pd.pd->sdli];
local_txd->tx.tx_submit = pl08x_tx_submit;
local_txd->len = sgl->length;
INIT_LIST_HEAD(&local_txd->txd_list);
}
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return &local_txd->tx;

}
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3.10. pl08x_terminate_all

/*

* CAUTION: Called by ALSA interrupt handler

*/

void pl08x_terminate_all®(struct dma_chan *chan)

struct pl08x_dma_chan *local_chan =
container_of(chan, struct pl08x_dma_chan, chan);
int pl08x_chan_num = local_chan->chan_id;

if (local_chan->slave->dev) {
pl08x_disable_dmac_chan(pl08x_chan_num);
/*
* Allow slaves to activate signals
* concurrent to the DMAC enable
*/
if (local_chan->at) {
if (local_chan->at->tx.callback) {
((struct plO8x_callback_param *)
local_chan->at->tx.callback_param)
->act = PLO8X_SIGNAL_STOP;

local_chan->at->tx.callback(
local_chan->at->tx.callback_param);
}
}
}
}

0 HERENEE
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