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2. MRS
2.1. BEHRIIRENHA

dma B Direct Memory Access(E 1% N A7-A-HL), 1BEIRAL cpu, B RSN
17, WAFFINAE, B &2 [alfE4. {4 DMA 7T LA/ cpu fi4H, cpu BT A 151
v, fEfE L cpu Wiz m5 £ .

A20 2 BEHL N E T DMA, il sd, usb ehci, nand %, H #ii 2 #5455 £
DMA K¢z, —+& usb otg, —+% audio codec. 4%k /' il MR ¥E 75 B4 ] DMA 5K 5)).

A20 DMA A5 16 /NOLIEIE, 474 8 4~ dedicate iliE A1 8 4™ normal ifiHE.

2.2. HHRANIEANH

2.2.1.DMA

Direct Memory Access, B/ E#:HNFAI, fREBIEAZL cpu, HEARSZSMNE, N
AR AF, B I 2% 2 T AL .

2.2.2. #IR T (des)

TREEW DMA BEPERENT I — BU N AF X, HE 2 — e as N4, oaiitit, H
st Ak e KR5S

2.2.3. BiF &%

R A S DMA —Ix, stk 288l e, Bl—kjash, et

BT EREG I, faal— ARt e /A, th DMA IS B3l a2h 2 khm, fliff
bR AR

A LIRS A, SRREIE— MR 2 AL 58, BEAFRE B st b — P EdEE
X EAE B R 12— (A% U HEAT

2.3. AL ENH
.
2.4. JEIL RN H

DMA X #1485 7F \linux-3.3\arch\arm\mach-sun7i\dma F:
DMA £ H 2 1 78\linux-3.3\arch\arm\mach-sun7i\include\mach\ | :
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3. FRERAK R S ik

3.1. DMA ZXzhZEH &

APP
{

\ 4

dmafif F %
v WHA
dmaf [

v
dmaff #

(1) B LR app KEEHEIER. i audio 727 4% i — B oK.

(2) WAZJZ X R IR shm v N 215K, 18 DMA 5L AP #EAT 80550, thln alsa UK 3).
(3) DMA XA A B B £ i 17 =K 1 B DMA B,

(4) DMA A4 58 BSCECHE 1 S PR A% .

DMA 33 P B 2H 21

(1) Dma.c: dma #4651k, dma H i Ab 2.
(2) Dma_core.c: %0528

(3) Dma_interface.c: & #1

(4) Dma_csp.c: dma {45 /E R %K.

3.2. DMA &ERES

e /M\\i‘ﬁg I buffer

-

¥ ¥ butter £
ST = RAPIRES:
(1) idle: #fii& DMA 1425 PR EAR A5
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4. L EREE S5 R ik

4.1. dma_channel t

DMA ili&{5 5, Bl HiE DMA 152 1) ) 4K.

struct dma_channel_t {

u32 used; /* 1 used, 0 unuse */

u32 id; /* channel id, 0~15 */

char owner[MAX_OWNER _NAME_LEN]; /* dma chnnnel owner
name */

u32 reg_base; /* regs base addr */
u32 bconti_mode; /* cotinue mode */

u32 irg_spt; /* channel irq supprot type, used for irq handler only
enabled then can call irq callback */

structdma_cb t hd_cb; /* half done call back func */

structdma_cb t fd_cb; /* full done call back func */

structdma_cb t qd_cb; /* queue done call back func */

structdma op cb t op_cb; /* dma operation call back func */

struct des_save _info_t des_info_save; /* save the prev buf para, used by
sw_dma_enqueue */
enum dma_work_mode_e work_mode;

union dma_chan_sta_ustate; I* channel state for chain/single mode
*/
spinlock _t lock; /* dma channel lock */
/*
* for chain mode only
*/
struct list_head cur_list;/* buf list which is being tranferring */
struct list_head next_list; /* buf list bkup for next tranfer */
/*
* for single mode only
*/
des_item *pcur_des; /* cur buffer which is transferring */
struct list_head buf list_head;
2

4.2, cofig_des_t

dma Fic & iR 77 45 4.

| struct cofig_des_t{

A20 DMA JT & i ] -9-
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u32 cofig; /* dma configuration reg */
u32 saddr; /* dma src phys addr reg */
u32 daddr; /* dma dst phys addr reg */
u32 bent; /* dma byte cnt reg */
u32 param; [* dma param reg */
struct cofig_des_t *pnext; /* next descriptor address */
I3
4.3. des_item
TR AT TG,
typedef struct __des_item {
struct cofig_des_t des; /* descriptor that will be set to hw */
u32 paddr; /* physical addr of this __des_item struct */
struct list_head list; /* list node */
}des_item;

4.4. chan_state e

DMA B IR,

typedef enum {

CHAN_STA _IDLE, /* maybe before start or after stop */

CHAN_STA RUNING, /* transferring */

CHAN_STA LAST_DONE /* the last buffer has done, in this state,
sw_dma_enqueue will start dma */
}chan_state_e;

4.5. dma cb t

dma half/full/queue done [F]f p% %

typedef u32 (* dma_cb)(dm_hdl.t dma_hdl, void *parg, enum
dma_cb_cause_e cause);

structdma_cb_t{
dma_cb  func; /* EEUERE ¥/

void *parg; /* func ISH ¥/
2
4.6. dma op type e
dma #A/ERAL.
A20 DMA ¥ % i B - 10 -
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enum dma_op_type_e {

DMA_OP_START, [* start dma */

DMA_OP_PAUSE, [* pause transferring */
DMA_OP_RESUME, [* resume transferring */
DMA_OP_STOP, /* stop dma */

DMA_OP_GET_STATUS, /* get channel status: idle/busy */

DMA_OP_GET_CUR_SRC_ADDR, /* get current src address */
DMA_OP_GET_CUR_DST_ADDR, /* get current dst address */
DMA_OP_GET_BYTECNT_LEFT, /* get byte cnt left */

DMA_OP_SET _OP_CB, /* set operation callback */
DMA_OP_SET HD_CB, [* set half done callback */
DMA _OP_SET FD CB, /* set full done callback */
DMA_OP_SET_QD_CB, /* set queue done callback */
I3
A20 DMA ¥ % i B - 11-
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5.t O IR

3.1. sw_dma_request

*

J7 & . dm_hdl_t sw_dma_request(char
work_mode);
Tige: i dma J#iE.
ZH
name: dma i 44, HIAHEE, 7Y NULL, (EARES O B2,
work_mode: dma T {£f% 3, DMA_WORK_MODE_CHAIN % ’r chain #% i,
DMA WORK_MODE_SINGLE %75 single #&5, HABE L. — M H single £z,
Al R e A, SRR [ NULL.

name, enum dma_work _mode e

S.2. sw_dma_release

Ji: u32 sw_dma_release(dm_hdl_t dma_hdl);
hfe: B dma J@iE
ZHL:
dma_hdl: dma i & )4
PR [E]: B IR A 0, JRIMCIR [ A AT 5

3.3. sw_dma_ctl

J5i74: u32 sw_dma_ctl(dm_hdl_t dma_hdl, enum dma_op_type_e op, void *parg);
Ihig: dma =1 K%, FF 530 dma, 21k dma, SREUEIRALHNIRAS, 1B B iR 5L

£ 3
ZH:
dma_hdl: dma B iE AR
op: FREFRA
enum dma_op_type e {
DMA_OP_START, [* start dma */
DMA_ OP_PAUSE, [* pause transferring */
DMA OP_RESUME, /* resume transferring
*/
DMA_OP_STORP, /* stop dma */
DMA OP_GET_STATUS, /* get channel status: idle/busy
*/
DMA OP_GET_CUR_SRC_ADDR, [* get current src
address */
A20 DMA ¥ % i B -12-
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DMA OP_GET_CUR _DST _ADDR, /* get current dst
address */
DMA OP_GET _BYTECNT _LEFT, /* get byte cnt left */
DMA_OP_SET_OP_CB, /* set operation callback */
DMA_OP_SET _HD_CB, [* set half done callback */
DMA_OP_SET FD_CB, /* set full done callback */
DMA_OP_SET_QD_CB, /* set queue done callback */
I3

parg: #AEFTHT 4L, AIF op ¥R UAE
RIE: EIERE 0, KRWGR [E AT S

S.4. sw_dma_config

Jii M . u32 sw_dma_config(dm_hdl_t dma_hdl, dma_config t *pcfg,
dma_enque_phase_e phase);
hEE: T 850 dma 2, Bl ® dma @15, s —4 buffer.
ZH:
dma_hdl: dma i#iE A
pcfg: buffer it & 15 2
phase: ¥ Jil buffer 11 Fr Bt . % Z B A L & X, F B & & K
ENQUE_PHASE_NORMAL.

enum dma_enque_phase_e {

ENQUE_PHASE_NORMAL, — ey m, BNIEL T =/MiE
.

ENQUE_PHASE_HD, dma B4 half done [E3F & iR
n

ENQUE_PHASE_FD, dma B9 full done [E13F & % & 7
n

ENQUE_PHASE_QD dma B queue done [E]3F & ¥ &
Al
}

R fE]: IR A0, ARG [A] H A AT 5.

3.5. sw_dma_enqueue

J5i % u32 sw_dma_enqueue(dm_hdl_t dma_hdl, u32 src_addr, u32 dst_addr, u32
byte cnt, dma_enque_phase_e phase);
IhRE: %N buffer 25,
dma hdl: dma i#i& FJ R

A20 DMA JT & i ] -13-
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src_addr: YR EHLHE

dst_addr: JE¥EHhE

byte_cnt: &4 1%k

phase: &5k E. ZZHI = X, 15 B E % ENQUE_PHASE_NORMAL.
R A IR0, SR A H A AT S

S.6. sw_dma_getposition

J7 7 int sw_dma_getposition(dm_hdl_t dma_hdl, u32 *pSrc, u32 *pDst);
Dhee: IR ER R, T DU PR (spdif/i2s/hdmi audio/pem) 2, F
b A el
ZHL:
dma_hdl: dma i#iE A
pSrc: 7RI src addr A7 481
pDst: 73R dst addr 2717251
IR [E]: B Dy [E] 0, SRMCIR Bl H A AT 5

S.7. sw_dma_dump_chan

J5i74: void sw_dma_dump_chan(dm_hdl_t dma_hdl);
Dhge: 4TERIEESS SR E. FH T,
ZH
dma_hdl: dma il i a) 4K
IRME .

A20 DMA FF % Ut B 14 -
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6. Bt % DEMO

6.1.

1)
2)

3)

4)
5)
6)
7)
8)
9)

DMA iz Fl iz &

( b )
. l # A - |
5 _dlrlﬁ_r“«cluesi($ i dmad 1) <7 0 MR A5 4ED sv _dma_enqueue (7 Il H 4 )
v _dma c(EEWEY) | PN
AR
¢ EXREE e

sv _dma_config (2 I B )

A 4

sv _dma_enqueue (§ 11 buffer)

v

sv _dma ctl (B 3§ dma)
|

(

HiE dma JHIH.

¥ A1 R 40 hd cb(des A B FEAS buffer £ %1 — 1B [1#), fd_cb(des BAF
FA buffer 15 52 mFE1), qd_cb(des A B A buffer 4% 4 52 I 711

fCE dma 2%, U0 src drq type(JRHhhEZET), burst length(burst K &), NS —4>
buffer.

A H buffer hutk, W

J& 7)) dma.

A H buffer huEEsk, WS

ZEFF buffer £ 5 K. BUEL % stop(HR¥E 75 22).

{£ 1 dma.

B dma JBIE.

6.2. demo 7

6.2.1.test_case normal.c

#include "sun7i_dma_test.h"

/[* src/dst start address */
static u32 g_src_addr =0, g_dst_addr = 0;

A20 DMA J & ¥ ¥

-15-

Copyright © 2013 Allwinner Technology. All Rights Reserved.



7 e &N

Allwinner Technology

[* cur buf index */
static atomic_t g_acur_cnt = ATOMIC_INIT(0);

/**
* cb_fd_normal - full done callback for case DTC_NORMAL
* @dma_hdl: dma handle
* @parg: args registerd with cb function
* Returns 0 if sucess, the err line number if failed.
*/
void __cb_fd_normal(dma_hdl_t dma_hdl, void *parg)
{
u32 uret = 0;
u32ucur_saddr = 0, ucur_daddr = 0;
u32uloop_cnt = TOTAL_LEN _NORMAL / ONE_LEN_ NORMAL;
u32 ucur_cnt = 0;

pr_info("%s: called\n", _ func__);

/* enqueue if not done */
ucur_cnt = atomic_add_return(1, &g_acur_cnt);
if(ucur_cnt < uloop_cnt) {
printk("%s, line %d\n", _ func__, LINE_ );
[* NOTE: fatal err, when read here, g_acur_cnt has changed by other
place, 2012-12-2 */
/lucur_saddr = g_src_addr + atomic_read(&g_acur_cnt)
ONE_LEN_NORMAL;
ucur_saddr = g_src_addr + ucur_cnt * ONE_LEN_NORMAL;
ucur_daddr = g_dst_addr + ucur_cnt * ONE_LEN_NORMAL,;
if(0 != sw_dma_enqueue(dma_hdl, ucur_saddr, ucur_daddr,
ONE_LEN_NORMAL))
printk("%s err, line %d\n", __func__, LINE_);
} else { /* buf enqueue complete */
printk("%s, line %d\n", _ func__, LINE_ );
/[sw_dma_dump_chan(dma_hdl); /* for debug */

*

[* maybe it's the last irq */
atomic_set(&g_adma_done, 1);
wake_up_interruptible(&g_dtc_queue[DTC_NORMAL]);

}
if(0 1= uret)
A20 DMA J & ¥ ¥ -16 -
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pr_err("%s err, line %d\n", _ func__, uret);

}

/**
* _cb_hd_normal - half done callback for case DTC_NORMAL
* @dma_hdl: dma handle
* @parg: args registerd with cb function
* Returns 0 if sucess, the err line number if failed.
*/
void __cb_hd_normal(dma_hdl_t dma_hdl, void *parg)
{
u32 uret = 0;
u32ucur_saddr = 0, ucur_daddr = 0;
u32uloop_cnt = TOTAL_LEN _NORMAL / ONE_LEN_ NORMAL;
u32 ucur_cnt = 0;

pr_info("%s: called\n", _ func__);

/* enqueue if not done */
ucur_cnt = atomic_add_return(1, &g_acur_cnt);
if(ucur_cnt < uloop_cnt) {
printk("%s, line %d\n", _ func__, LINE_ );
[* NOTE: fatal err, when read here, g_acur_cnt has changed by other
place, 2012-12-2 */
/lucur_saddr = g_src_addr + atomic_read(&g_acur_cnt)
ONE_LEN_NORMAL;
ucur_saddr = g_src_addr + ucur_cnt * ONE_LEN_NORMAL;
ucur_daddr = g_dst_addr + ucur_cnt * ONE_LEN_NORMAL,;
if(0 != sw_dma_enqueue(dma_hdl, ucur_saddr, ucur_daddr,
ONE_LEN_NORMAL))
printk("%s err, line %d\n", __func__, LINE_);

*

}

if(0 != uret)
pr_err("%s err, line %d\n", _ func__, uret);

}

/**
* __waitdone_normal - wait dma transfer function for case DTC_NORMAL

*

* Returns 0 if sucess, the err line number if failed.

A20 DMA JT & it B -17-
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*/
u32 __ waitdone_normal(void)
{
long ret=0;
long timeout =2 * HZ,

/* wait dma done */

ret = wait_event_interruptible_timeout(g_dtc_queue[DTC_NORMAL], \
atomic_read(&g_adma_done)== 1, timeout);

/* reset dma done flag to 0 */

atomic_set(&g_adma_done, 0);

if(ERESTARTSYS == ret) {
pr_info("%s success\n", _ func_);
return O;
} else if(0 == ret) {
pr_info("%s err, time outh\n", __ func__);
return _ LINE__;
} else {
pr_info("%s success with condition match, ret %d\n", _ func__,
(int)ret);
return O;
}
}

u32 __ dtc_normal(void)
{
u32 uret=0/*,tmp =07/,
void *src_vaddr = NULL, *dst_vaddr = NULL;
u32 src_paddr = 0, dst_paddr = 0;
dma_hdl_t dma_hdl = (dma_hdl_t)NULL,;
dma_cb_t done_cb;
dma_config_t dma_config;

pr_info("%s enter\n", _ func__);

[* prepare the buffer and data */
src_vaddr = dma_alloc_coherent(NULL, @ TOTAL_LEN_NORMAL,
(dma_addr_t *)&src_paddr, GFP_KERNEL);
if(NULL == src_vaddr) {
uret=__LINE_;
goto end;

A20 DMA JT & it B - 18-
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}

pr_info("%s: src_vaddr 0x%08x, src_paddr 0x%08x\n", _ func__,
(u32)src_vaddr, src_paddr);

dst vaddr = dma_alloc_coherent(NULL, @ TOTAL_LEN_NORMAL,

(dma_addr_t *)&dst_paddr, GFP_KERNEL);
if(NULL == dst_vaddr) {
uret=__LINE_;
goto end;
}
pr_info("%s: dst vaddr 0x%08x, dst paddr 0x%08x\n", _ func__,
(u32)dst_vaddr, dst_paddr);

[* init src buffer */
get_random_bytes(src_vaddr, TOTAL_LEN_NORMAL);
memset(dst_vaddr, 0x54, TOTAL_LEN_NORMAL);

/* init loop para */
atomic_set(&g_acur_cnt, 0);
g_src_addr = src_paddr;
g_dst_addr = dst_paddr;

[* request dma channel */
dma_hdl = sw_dma_request("m2m_dma", CHAN_NORAML);
if(NULL == dma_hdl) {

uret=__LINE_;
goto end;
}
pr_info("%s: sw_dma_request success, dma_hdl 0x%08x\n", _ func__,

(u32)dma_hdl);

/* set full done callback */

done_cb.func=__cb_fd_normal,

done_cb.parg = NULL,;

if(0 = sw_dma_ctl(dma_hdl, DMA_OP_SET _FD_CB, (void *)&done_cb)) {
uret=__LINE_;
goto end;

}

pr_info("%s: set fulldone_cb success\n", _ func_);

[* set half done callback */

done_cb.func=__cb_hd_normal;

done_cb.parg = NULL,;

if(0 = sw_dma_ctl(dma_hdl, DMA_OP_SET_HD_CB, (void *)&done_cb)) {

A20 DMA JT & i ] -19-
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uret=__LINE_;
goto end;

}

pr_info("%s: set halfdone_cb success\n", _ func__);

[* config para */
memset(&dma_config, 0, sizeof(dma_config));
dma_config.xfer_type.src_data_width = DATA_WIDTH_32BIT;
dma_config.xfer_type.src_bst len = DATA_BRST_4;
dma_config.xfer_type.dst_data_width = DATA_WIDTH_32BIT;
dma_config.xfer_type.dst_bst len = DATA_BRST_4;
dma_config.address_type.src_addr_mode =
NDMA_ADDR_INCREMENT;
dma_config.address_type.dst_addr_mode =
NDMA_ADDR_INCREMENT;

dma_config.src_drg_type = N_SRC_SDRAM;
dma_config.dst_drqg_type = N_DST_SDRAM,;
dma_config.bconti_mode = false;
dma_config.irq_spt = CHAN_IRQ_HD | CHAN_IRQ_FD;
if(0 = sw_dma_config(dma_hdl, &dma_config)) {

uret=__ LINE_;

goto end;

}

pr_info("%s: sw_dma_config success\n", _ func__);

#if 0 /* add or not add, both ok, 2013-2-28 21:08 */
/* set src/dst secu */
tmp = SRC_SECU DST _SECU;
if(0 = sw_dma_ctl(dma_hdl, DMA_OP_SET_SECURITY, &tmp)) {
uret=__LINE_ ;
goto end;

}
pr_info("%s: DMA_OP_SET_SECURITY success\n", _ func_);

[* set wait state, ndma only */
{
u32 state = 0; /* 0~7, from spec */
if(0 = sw_dma_ctl(dma_hdl, DMA_OP_SET_WAIT_STATE, &state)) {
uret=__ LINE_;
goto end;

}
pr_info("%s: DMA_OP_SET_WAIT_STATE success\n", __ func__);

A20 DMA JT & i ] -20 -
Copyright © 2013 Allwinner Technology. All Rights Reserved.



7 e &N

Allwinner Technology

}
#endif
#if 0
/* set para reg, ddma only */
{
dma_para_t para;
para.src blk sz =0;
para.src_wait_cyc =0;
para.dst blk sz =0;
para.dst_wait_cyc =0;
if(0 = sw_dma_ctl(dma_hdl, DMA_OP_SET_PARA_REG, &tmp)) {
uret=__ LINE_;
goto end;
}
pr_info("%s: DMA_OP_SET_PARA_REG success\n", _ func_);
}
#endif

[* enqueue first buf */

if(0 I= sw_dma_enqueue(dma_hdl, g_src_addr, g_dst_addr,

ONE_LEN_NORMAL)) {
uret=__ LINE_;
goto end;

}

pr_info("%s: sw_dma_enqueue first buf success\n", _ func__);

/* dump chain */
sw_dma_dump_chan(dma_hdl);

[* start dma */

if(0 = sw_dma_ctl(dma_hdl, DMA_OP_START, NULL)) {
uret=__LINE_;
goto end;

}

/* enqueue other buffer, with callback enqueue simutanously */
{
u32 ucur_cnt = 0, ucur_saddr = 0, ucur_daddr = 0;
u32uloop_cnt = TOTAL LEN_NORMAL /ONE_LEN NORMAL,;
while((ucur_cnt = atomic_add_return(1, &g_acur_cnt)) < uloop_cnt) {
ucur_saddr = g_src_addr + ucur_cnt * ONE_LEN_NORMAL;

A20 DMA JT & i ]
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ucur_daddr = g_dst_addr + ucur_cnt * ONE_LEN_NORMAL;
if(0 != sw_dma_enqueue(dma_hdl, ucur_saddr, ucur_daddr,

ONE_LEN_NORMAL))
printk("%s err, line %d\n", __ func__, LINE_ );

}

}
pr_info("%s, line %d\n", _ func__, LINE_ );

/* wait dma done */

if(0 = __waitdone_normail()) {
uret=__LINE_;
goto end;

}

pr_info("%s: __ waitdone_normal sucess\n", _ func_ );

/*
* NOTE: must sleep here, becase when __waitdone_normal return, buffer
enqueue complete, but
* data might not transfer complete, 2012-11-14
*/
msleep(1200);

/* check if data ok */
if(0 == memcmp(src_vaddr, dst_vaddr, TOTAL_LEN_NORMAL))
pr_info("%s: data check ok!\n", _ func__);
else {
pr_err("%s: data check err\n", _ func__);
uret=__ LINE__; /* return err */
goto end;

}

/* stop and release dma channel */
if(0 = sw_dma_ctl(dma_hdl, DMA_OP_STOP, NULL)) {
uret=__ LINE ;
goto end;
}
pr_info("%s: sw_dma_stop success\n", __ func_);
if(O != sw_dma_release(dma_hdl)) {
uret=__LINE_;
goto end;

}
dma_hdl = (dma_hdl_t)NULL;
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pr_info("%s: sw_dma_release success\n", __func__);

end:
if(O 1= uret)
pr_err("%s err, line %d"\n", _ func__, uret); /* print err line */
else
pr_info("%s, success\n", _ func_);

[* stop and free dma channel, if need */

if((dma_hdl_t)NULL != dma_hdl) {
pr_err("%s, stop and release dma handle now\n", _ func_ );
if(0 != sw_dma_ctl(dma_hdl, DMA_OP_STOP, NULL))

pr_err("%s err, line %d\n", __func__, LINE_);
if(0 1= sw_dma_release(dma_hdl))
pr_err("%s err, line %d\n", __func__, LINE_);

}
pr_info("%s, line %d"\n", _ func__, LINE_);

[* free dma memory */
if(NULL != src_vaddr)

dma_free_coherent(NULL, TOTAL_LEN_NORMAL, src_vaddr,

src_paddr);
if(NULL != dst_vaddr)

dma_free_coherent(NULL, TOTAL_LEN_NORMAL, dst_vaddr,

dst_paddr);

pr_info("%s, end\n", __ func_);
return uret;

}

6.2.2. test_case_normal.h

#ifndef _ TEST _CASE_NORMAL
#define  TEST CASE_NORMAL

/* total length and one buf length */
#define TOTAL_LEN_NORMAL  SZ 128K
#define ONE_LEN_NORMAL SZ 8K

u32 __ dtc_normal(void);
u32 __ dtc_normal_conti(void);
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u32 __ dtc_app_cb_eque(void);
u32 _ dtc_case_enqg_aftdone(void);

#endif /* __ TEST_CASE_NORMAL */

6.2.3.sun7i_dma_test.h

#ifndef _ SUN7I_DMA_TEST H
#define _ SUN7|_DMA_TEST H

#include <linux/kernel.h>
#include <linux/init.h>

#include <linux/module.h>
#include <linux/types.h>
#include <linux/fentl.h>

#include <linux/gfp.h>

#include <linux/interrupt.h>
#include <linux/init.h>

#include <linux/ioport.h>
#include <linux/in.h>

#include <linux/string.h>
#include <linux/delay.h>
#include <linux/errno.h>
#include <linux/netdevice.h>
#include <linux/etherdevice.h>
#include <linux/skbuff.h>
#include <linux/platform_device.h>
#include <linux/dma-mapping.h>
#include <linux/slab.h>

#include <asm/io.h>

#include <asm/pgtable.h>
#include <asm/dma.h>

#include <linux/kthread.h>
#include <linux/delay.h>
#include <asm/dma-mapping.h>
#include <linux/wait.h>

#include <linux/random.h>

#include <mach/dma.h>
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#include "test_case_normal.h"

[
* dma test case id
*/
enum dma_test_case_e {
DTC_NORMAL =0, [* case for normal channel */
DTC_NORMAL_CONT_MODE, /* case for normal channel continue
mode */
DTC_DEDICATE, /* case for dedicate channel */
DTC_DEDICATE_CONT_MODE, /* case for dedicate channel continue
mode */
[
* for dedicate below
*/
DTC_ENQ_AFT_DONE, /* enqueued buffer after dma last done, to see
if can cotinue auto start */
DTC_MANY_ENQ, /* many buffer enqueued, function test */
DTC_CMD_STORP, [* stop when dma running */
DTC_M2M_TWO_THREAD, /* two-thread run simutalously, pressure
test and memory leak test */
DTC_MAX

|3

extern wait_queue_head_t g_dtc_queuel[];
extern atomic_t g_adma_done;

#endif /* __ SUN7|_DMA_TEST H */

6.2.4.sun7i_dma_test.c

#include "sun7i_dma_test.h"

/* wait dma done queue, used for wait dma done */
wait_queue head_tg dtc_queue[DTC_MAX];
atomic_t g_adma_done = ATOMIC_INIT(0); /* dma done flag */

const char *case_name]] = {
"DTC_NORMAL",
"DTC_NORMAL_CONT_MODE",
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"DTC_DEDICATE",
"DTC_DEDICATE_CONT_MODE",
"DTC_ENQ_AFT_DONE",
"DTC_MANY_ENQ",
"DTC_CMD_STOP",
"DTC_M2M_TWO_THREAD",

|3

/**
* __dma_test_init_waitqueue - init dma wait queue
*/

static void __dma_test_init_waitqueue(void)

{
u32i=(u32)DTC_MAX;
while(i--)
init_waitqueue_head(&g_dtc_queueli]);
}

static int dma_test_main(int id)

{
enum dma_test_case_e cur_test = (enum dma_test case_e)id;
u32ret = 0;

switch(cur_test) {

case DTC_NORMAL.:
ret=__ dtc_normal();
break;

case DTC_NORMAL_CONT_MODE:
/llret = __dtc_normal_conti();
break;

case DTC_DEDICATE:
/llret = __dtc_dedicate();
break;

case DTC_DEDICATE_CONT_MODE:
llret = __dtc_dedicate_conti();
break;

case DTC_ENQ_AFT_DONE:
/lret = __dtc_enq_aftdone();
break;

case DTC_MANY_ENQ:
/llret = __dtc_many_enq();
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break;
case DTC_CMD_STORP:
Illret = __dtc_stop();
break;
case DTC_M2M_TWO_THREAD:
/llret = __dtc_two_thread();
break;
default:
ret=__ LINE__;
break;

}

if(0 == ret)

printk("%s: test success\n", _ func__);
else

printk("%s: test failed\n", _ func__);
return ret;

}

ssize_t test_store(struct class *class, struct class_attribute *attr,
const char *buf, size_t size)

{
intid = 0;
/* get test id */
if(strict_strtoul(buf, 10, (long unsigned int *)&id)) {
pr_err("%s: invalid string %s\n", _ func__, buf);
return -EINVAL;
}
pr_info("%s: string %s, test case %s\n", __func__, buf, case_namelid]);
if(0 = dma_test_main(id))
pr_err("%s: dma_test_main failed! id %d\n", _ func__, id);
else
pr_info("%s: dma_test_main success! id %d\n", _ func__, id);
return size;
}

ssize_t help_show(struct class *class, struct class_attribute *attr, char *buf)

{

ssize tcent=0;
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cnt += sprintf(buf + cnt, "usage: echo id > test\n");

cnt += sprintf(buf + cnt, " id for case DTC_NORMAL is
%d\n", (int)DTC_NORMAL);

cnt += sprintf(buf + cnt, " id for case DTC_NORMAL_CONT_MODE
is %d\n", (int)DTC_NORMAL_CONT_MODE);

cnt += sprintf(buf + cnt, " id for case DTC_DEDICATE is
%d\n", (int)DTC_DEDICATE);

cnt += sprintf(buf + cnt, " id for case DTC_DEDICATE_CONT_MODE
is %d\n", (int)DTC_DEDICATE_CONT_MODE);

cnt += sprintf(buf + cnt, " id for case DTC_ENQ_AFT_DONE
is %d\n", (int)DTC_ENQ_AFT_DONE);

cnt += sprintf(buf + cnt, " id for case DTC_MANY_ENQ is
%d\n", (int)DTC_MANY_ENQ);

cnt += sprintf(buf + cnt, " id for case DTC_CMD_STOP is
%d\n", (int)DTC_CMD_STOP);

cnt += sprintf(buf + cnt, " id for case DTC_M2M_TWO_THREAD

is %d\n", (int)DTC_M2M_TWO_THREAD);
cnt += sprintf(buf + cnt, "case description:\n");

cnt += sprintf(buf + cnt, " DTC_NORMAL: case for
normal channel\n");

cnt += sprintf(buf + cnt, " DTC_NORMAL_CONT_MODE: case for
normal channel continue mode\n");

cnt += sprintf(buf + cnt, " DTC_DEDICATE: case for
dedicate channel\n");

cnt += sprintf(buf + cnt, " DTC_DEDICATE_CONT_MODE: case for
dedicate channel continue mode\n");

cnt += sprintf(buf + cnt, "  below is for dedicate:\n");

cnt += sprintf(buf + cnt, " DTC_ENQ_AFT_DONE: enqueued
buffer after dma last done, to see if can cotinue auto start\n");

cnt += sprintf(buf + cnt, " DTC_MANY_ENQ: many buffer
enqueued, function test\n");

cnt += sprintf(buf + cnt, " DTC_CMD_STOP: stop when
dma running\n");

cnt += sprintf(buf + cnt, " DTC_M2M_TWO_THREAD:
two-thread run simutalously, pressure test and memory leak test\n");

return cnt;

}

static struct class_attribute dma_test_class_attrs[] = {

__ATTR(test, 0220, NULL, test_store), /* not 222, for CTS, other group
cannot have write permission, 2013-1-11 */

__ATTR(help, 0444, help_show, NULL),
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__ATTR_NULL,

2

static struct class dma_test_class = {
.name = "sunxi_dma_test",
.owner =THIS_MODULE,
.class_attrs = dma_test class_attrs,

2

static int __init sw_dma_test_init(void)

{
int status;
pr_info("%s enter\n", __ func__);
/* init dma wait queue */
__dma_test_init_waitqueue();
/* register sys class */
status = class_register(&dma_test_class);
if(status < 0)

pr_info("%s err, status %d\n", __ func__, status);
else
pr_info("%s success\n", _ func_ );

return O;

}

/**

* sw_dma_test_exit - exit the dma test module
*/
static void __exit sw_dma_test_exit(void)

{

pr_info("sw_dma_test exit: enter\n");
}
#ifdef MODULE

module_init(sw_dma_test_init);
module_exit(sw_dma_test_exit);

MODULE_LICENSE ("GPL");

MODULE_AUTHOR ("liugang");
MODULE_DESCRIPTION ("sun7i Dma Test driver code");
#else
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__initcall(sw_dma_test_init);
#endif /* MODULE */
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dma 72 buildin fFAEE, AR NE, W72, 7F menuconfig 1% dma_test I
21, WENKHG], REHMEFElInux 83831 ETTEL. 4+ BN success & B HBITAT 1L L,
FTEN fail/err B 204

8.1. menuconfig f{Jf. &

dewce drlvers -> character dewces -> sun7| dma test drlver

e 11ugangGExdrn1d4 f'urkspacela2ﬂfllchee!11nux i

cconfig - Linux/arm 3.3.0 Kernel Configuration

Character devices
Arrow keys navigate the menu. <Enter:> selects submenus ———>.
Highlighted letters are hotkeys., Pressing <¥>- includes, <N> excludes,
<M> modularizes featurez. Press <Ezcr<Esc> to exit, <?> for Help, </ »
for Search. Legend: [*] built-in [ ] excluded <M> module < =
Logoroy 0T CT G O o S0 ©f C CCf Cf Cf Cf 0 Cf £ S o € C S0 Cf Cf Cf 0 Cf 5 S0 € C S0 Cf Cf 0 Cf 5 S0 £ C{ S O Cf T Cf Cf S e S S L1
GEM MUX line discipline support [(EXPERIMENTAL)
Trace data sink for MIPI P1149.7 cJTAG standard
Memory device driver
Sdev/kanem virtual device support
cisimatall ElEdEES | e
ARM JTAG DCC console
IPMI top-level message handler -—-—-—>
Herdware Random Number Generator Core support
Siemens R3964 line discipline
FAW driwver (/dev/rau/raull)
TPM Hardwsre Support —-—-x
DCC tty driver
Loy panic/oops to a BAM huffer
> 7i dmwa test driver
i gpioc test driver
G2D
I = =it e e
i continous physic wemory allocator

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
m

< Exit > < Help >
{of f Cf Cf Cf 0 5 CfCf o 0 5 0 Cf o 05 Cf Cf o 0 Cf Cf of o O Cf 0 o 5 Cfof o 0 5 0 of o 0 6 of Cf o o Cf O of o Cf o o o o Cf o of ey e cpof o ey f ey e o

8.2. A ik £

enum dma_test_case e {

DTC_NORMAL =0, [* case for normal channel */

DTC_NORMAL_CONT_MODE, /* case for normal channel continue
mode */

DTC_DEDICATE, [* case for dedicate channel */

DTC_DEDICATE_CONT_MODE, /* case for dedicate channel continue
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mode */
[
* for dedicate below
*/
DTC_ENQ_AFT_DONE, /* enqueued buffer after dma last done, to see
if can cotinue auto start */
DTC_MANY_ENQ, /* many buffer enqueued, function test */
DTC_CMD_STORP, [* stop when dma running */
DTC_M2M_TWO_THREAD, /* two-thread run simutalously, pressure
test and memory leak test */
DTC_MAX

|3

DTC_NORMAL: normal @& fllix;

DTC_NORMAL CONT_MODE: normal iifiii continue £zt Jii:
DTC_DEDICATE: dedicate il ist;
DTC_DEDICATE_CONT MODE: dedicate i continue s jIlix;

DTC_ENQ_AFT_DONE: ik buff /%58 /5, SEI0HTHY buff(LLi IE5 NiZ A 3 J5 3))

dma)iE;

DTC_MANY_ENQ: lli{ X & enqueue buffer 15¥;

DTC_CMD_STOP: i &4+ i& F5) stop 157K, BE R4 buff & 75 1EH B
DTC_M2M_TWO_THREAD: /N2 FE [E L5157

8.3. M AEAEP T

(1) BBhFENL, B,
(2) B sysfs 75 i: cd /sys/class/sunxi_dma_test/;
(3) SHMR A, HEATIAR: (B normal i iE)echo 0 > test;
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I —

DMA Kz & 32 Sk 45— B 2 45 1 DMA %R, {3 2 BT 2526 e, H 52 e, LA
A AR
DMA MR IR B4t T sysfs 47 s i 77 X, AL dma A
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10. Declaration

This(A20 DMA FF /& 3% B ) is the original work and copyrighted property of Allwinner
Technology (“Allwinner”). Reproduction in whole or in part must obtain the written approval
of Allwinner and give clear acknowledgement to the copyright owner.

The information furnished by Allwinner is believed to be accurate and reliable. Allwinner
reserves the right to make changes in circuit design and/or specifications at any time without
notice. Allwinner does not assume any responsibility and liability for its use. Nor for any
infringements of patents or other rights of the third parties which may result from its use. No
license is granted by implication or otherwise under any patent or patent rights of Allwinner.
This datasheet neither states nor implies warranty of any kind, including fitness for any
particular application.
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