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SH7734 LBSC-DMAC
1.

LBSC-DMAC EX BUS  DDR2-SDRAM/DDR3-SDRAM DMA

NOR-FLASH DDR2-SDRAM  DMA
LBSC-DMAC
11 1.1 12

LBSC-DMAC

1.1

NOR-FLASH DDR2-SDRAM
LBSC-DMAC
LBSC NOR-FLASH
DBSC3 DDR2-SDRAM
SH7734 ROP7734C0O0000RZ
SH7734
LBSC
EX BUS
LBSC-DMAC -
BSC NOR-FLASH
SH-4A
SHwy IF
< >
SHwy bus
DBSC3
A 4
DDR2-SDRAM
—  LBSC-DMAC NOR-FLASH — DDR2

1.1
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SH7734

LBSC-DMAC

1.2 LBSC-DMAC

No.

1

51

LEVEL2

w

RO1UHO0233JJ LBSC-DMAC

SH7734

12 CP1

5 DMAC
DMA
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SH7734 LBSC-DMAC

2.
21
SH7734 RB8A77343
EXTAL : 33.3333MHz
CPU clki 400MHz
SHwy clks 200MHz
SHwy clksl 100MHz
DDR MCKO/MCKO#/MCK1/MCK1# 200MHz
clkb 50MHz
clkp 50MHz

10 supply power 3.3V
Core supply power 1.25V
High-performance Embedded Workshop (Version 4.09.01.007)

C
C/C++ Compiler Package for SuperH Family (9.4.1.0)
-cpu=sh4a -endian=little -include="$(PROJDIR)¥inc"
-change_message=warning -object="$(CONFIGDIR)¥$(FILELEAF).obj"
-debug -optimize=0 -gbr=auto -chgincpath -errorpath -global_volatile=0
-opt_range=all -infinite_loop=0 -del_vacant_loop=0 -struct_alloc=1 -nologo
CSOo NOR
Ver 1.00
SH7734 ROP7734C00000RZ
29

MMU

3.

o SH7734 SH7734 RO1ANO0665JJ
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SH7734 LBSC-DMAC
4.
SH7734 RO1UH02331J LBSC-DMAC
4.1 LBSC
LBSC-DMAC LBSC 411 LBSC-DMAC
EXDMASETO 2 LBSC LBSC-DMAC
412 LBSC-DMAC RD/WE EXDMAWCRO 2

41.1 LBSC-DMAC

EXDMASETO 2

LBSC-DMAC LBSC-DMAC
EXDMASETO 2 LBSC-DMAC
LBSC-DMAC
DMA SH7734
RO1UHO0233JJ LBSC
4.1.2 LBSC-DMAC RD/WE EXDMAWCRO 2
LBSC-DMAC RD/WE EXDMAWCRO 2 DMA

LBSC-DMACO 2ch
EXDMAWCRO 2

4.1 EX_BUS

CSWCRO CSWCR1 ECSWCRO 5

RD/WE EXDMAWCR

e nhimnnninninnnnnnn
cst
RD# L
D
D
@) @ ® )
®)
4.1 LBSC-DMAC EX_BUS
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SH7734 LBSC-DMAC

(1) EXDMAWCR READ_CS SETUP CYCLE 1 b'001
(2) EXDMAWCR READ_CS PULSE CYCLE 4 1'0100
(3) EXDMAWCR READ_CS HOLD_CYCLE 1 b'ool

(4) 0

0 ROM SRAM Flash-ROM

(5) LBSC-DMAC 1
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LBSC-DMAC

4.2 LBSC-DMAC

DMA DCR SPDS Periphera DPDS
Peripheral
EX_BUS 16 LBSC-DMAC Peripheral SPDS
Periphera DPDS b10 32
4.3
LBSC-DMAC 0 I1ch 8
DMA DCR BTMD
4.3.1
4.2 EX_BUS
A 6
@) ®) (6)
CS# —

L L T L

@) e @

NIl

U]

4.2 LBSC-DMAC EX_BUS

(1) EXDMAWCR
(2) EXDMAWCR
(3) EXDMAWCR
4 1 1
51

(6)

(N1

READ_CS SETUP_CYCLE
READ_CS PULSE_CYCLE
READ_CS HOLD _CYCLE

2 3
8
412 4

1 b'001
4 b'0100
1 b'001

=<8 (4) < 8
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SH7734 LBSC-DMAC

4.3.2
41
NOR-FLASH DDR2-SDRAM 1024 DMA
1024 LBSC-DMAC 143360ns 4.2
71680ns 4.3 2 NOR-FLASH
4.1 LBSC-DMAC
CLKOUT 50MHz
lcycle 20ns
READ_CS_SETUP_CYCLE lcycle
READ_CS PULSE_CYCLE 4cycle
READ_CS HOLD_CYCLE lcycle
LBSC-DMAC NOR-FLASH 16bit 2
4.2 DMA 1024
No
<1> | READ_CS_SETUP_CYCLE lcycle 20ns
41 1
<2> | READ_CS PULSE_CYCLE 4cycle 80ns
41 2
<3> | READ_CS HOLD _CYCLE lcycle 20ns
41 3
<4> | CSO 8cycle 160ns
41 4
<6> |1 <1> <2> <3> <4> 14cycle 280ns
<7> | 1024 <6>>< 1024 2 143360ns
4.3 DMA 1024
No
<1> | READ_CS SETUP_CYCLE lcycle 20ns
42 1
<2> | READ_CS PULSE_CYCLE 4cycle 80ns
42 2
<3> | READ_CS HOLD _CYCLE lcycle 20ns
42 3
<4> |1 <1> <2> <3> 6cycle 120ns
42 4
<5> |1 8 <4>x<8 960ns
42 5
<6> | CSO 8cycle 160ns
42 6
<7> |1 <56> <6> 1120ns
<8> | 1024 <7>>=< 1024 2 < 8 71680ns
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SH7734 LBSC-DMAC

4.4
DMA DCR PKMD 1 Peripheral BSC
SuperHyway
DMA DCR SWMD
4 SuperHyway DDR2-SDRAM/DDR3-SDRAM
4.4
DDR2-SDRAM/DDR3-SDRAM SuperHyway
SWMD 0
Peripheral BSC DMA
DMAC Peripheral BSC
SH7734
RO1UH02331J LBSC-DMAC Periphera
Peripheral
4.4 SWMD 0/1 SuperHyway
SWMD LBSC-DMAC No.
0,1 2

0 32 16

1 4

DMA 0 1 DSARO DSAR1 DMA

0 1 DDARO DDAR1 4.4
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SH7734 LBSC-DMAC
4.5
LBSC-DMAC SuperHyway
/ SH7734
CPU DDR2-SDRAM
LBSC-DMAC DMA CPU
NOR-FLASH - LBSC-DMAC - SuperHyway - DBSC3- DDR2-SDRAM  DMA
SH7734 RO1UH0233J3J
LBSC-DMAC
DMA DCR DTAMD=0
DMAC litle  Periphera DMAC DCR  SPDS1:.0]
DPDS[1:0] SuperHyway DMA
DCR DTAMD=1 DMA DCR DTAC DTAU DTAUl
SuperHyway
SH7734
RO1UH0233JJ LBSC-DMAC SuperHyway
45.1
LBSC-DMAC
[ ]
— 16bit NOR-FLASH H'00010000 H'00010007
DDR2-SDRAM H'09000000 H'09000007 DMA
— SH7734 RO1UH02331) LBSC-DMAC
2 5 12
— NOR-FLASH H'00010000 H'00010007 4.5
4.5 NOR-FLASH H'00010000 H'00010007
+0 +1 +2 +3 +4 +5 +6 +7
00 01 02 03 04 05 06 07
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SH7734 LBSC-DMAC

— 46  SH7734 RO1UH02331) LBSC-DMAC
2 MD[8]=0
— 47  SH7734 RO1UH02331) LBSC-DMAC
5 MD[8]=1
12 Nol
— 48  SH7734 RO1UHO02331) LBSC-DMAC
12 MD[8]=0
— 49  SH7734 RO1UH02331) LBSC-DMAC
12 MD[8]=1
12 No4
4.6 2 MD[8]=0
No. / H'
+0| +1| +2| +3] +4| +5] +6| +7
1 | NOR-FLASH H'00010000 00 |01 [02 [03 |04 |05 |06 |07
2 | NOR-FLASH - LBSC-DMAC 00 |01 [02 [03 [04 |05 |06 |07
3 CP2 00 |01 [02 [03 |04 |05 |06 |07
4 CP2 00 |01 [02 [03 |04 |05 |06 |07
5 CP2 00 |01 [02 [03 [04 |05 |06 |07
6 | DDR2-SDRAM H'09000000 00 |01 [02 [03 |04 |05 |06 |07
4.7 5 MDI[8]=1
No. / H'
+0| +1| +2| +3] +4| +5] +6| +7
1 | NOR-FLASH H'00010000 00 |01 [02 [03 |04 |05 |06 |07
2 | NOR-FLASH - LBSC-DMAC o1 |00 [03 [02 [05 |04 [07 |06
3 CP2 07 |o6 |05 [04 |03 |02 |01 |00
4 CP2 03 |02 [o1 |00 |07 |06 |05 |04
5 CP2 o1 |00 [03 [02 [05 |04 [07 |06
6 | DDR2-SDRAM H'09000000 00 |01 [02 [03 |04 |05 |06 |07
4.8 12 MDI[8]=0
No. / H'
+0| +1| +2| +3] +4| +5] +6| +7
1 | NOR-FLASH H'00010000 00 |01 [02 [03 |04 |05 |06 |07
2 | NOR-FLASH - LBSC-DMAC 00 |01 [02 [03 [04 |05 |06 |07
3 CP1 07 |o6 |05 [04 |03 |02 |01 |00
4 CP1 04 |05 [06 |07 |00 |01 [02 |o03
5 CP1 07 |o6 |05 [04 |03 |02 |01 |00
6 | DDR2-SDRAM H'09000000 07 |06 |05 |04 |03 |02 |01 |00
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SH7734 LBSC-DMAC

4.9 12 MDI[8]=1

No. / H'
+0 +1 +2 +3 +4 +5 +6 +7
1 NOR-FLASH H'00010000 00 01 02 03 04 05 06 07
2 NOR-FLASH - LBSC-DMAC 01 00 03 02 05 04 07 06
3 CP1 07 06 05 04 03 02 01 00
4 CP1 03 02 01 00 07 06 05 04
5 CP1 00 01 02 03 04 05 06 07
6 DDR2-SDRAM H'09000000 01 00 03 02 05 04 07 06
CPn CPn CPn SH7734

RO1UH0233JJ LBSC-DMAC SuperHyway
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SH7734 LBSC-DMAC

4.6 DMA
LBSC-DMAC DMA INTC2 CPU
1 DMA
CPU
410 DMA
DMA DMA
DINTMR 0 DMA
1 DMA
DMA DMA
DINTSR 0 DTCR
1 DTCR
DMA 1 DMA
DINTCR 0
4.7
LSRSTRn 0 2 SRST 1 LBSC-DMAC
DMA
DMA DINTSR DMA
DINTMR
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SH7734

LBSC-DMAC

48 EX_BUS

LBSC CPU  SuperHyway LBSC-DMACOch 2ch
LBSC EXBATLV
LBSC-DMACOch 2ch DMAC3ch LBSC-DMAC DMA
DMLVLR 2
DMAC ch EX_BUS
4.3
cPUDODODO
CPU
LBSC

/ CPUDDOO-LBSC-DMACOC OO

LBSC-DMACC 0 OO

/ oO2chOOOOOO

2.10000000
oo
7 e—e
_—] H
oo
EX_BUSC U
<z SEL
0o
oo
O
1 |
ﬁs\ oo
\ oo |y
D -

N /

EX_BUSO OO OO
oooooo
(EXBATLY)

*TODMACOODODOOODOOOODMACOOOO
000000000000LBSC-DMACO
DMAOOOOOOODOOOOOODDDODO
o000 dOMlVLR) OO OoOoOOOOooOoOOO

LBSC-DMAC
goooooooo
0ooooooobo

=

@CDDDDDDDDDDD“DD

*=(~D

&MACDDDDDDDDDDDDD“?

43 EX_BUS
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SH7734 LBSC-DMAC
5.
5.1
1.2 LBSC-DMAC DMA
CP2 1.2No.1
No.5 DMAC LBSC-DMAC
0 LBSC-DMAC 1,2
0 LBSC-DMACO
5.2
5.2
[ _J
IF DMA
LBSC-DMAC
[ _J
LBSC-DMAC
main.c >
+

LBSC-DMAC

r drv_Ibsc_dmac.c

r_drv_lbsc_dmac0.c

r drv_lbsc dmacl.c

r drv_lbsc_ dmac2.c

5.1
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SH7734 LBSC-DMAC
521 LBSC-DMAC No.1
1.2No.1 51
5.1 No.1
EXDMASETO | DMOCS0=1 LBSC-DMAC 0 0
EXDMAWCRO WRITE CS SETUP CYCLE 2cycle
WRITE CS HOLD CYCLE 1cycle
WRITE PULSE CYCLE 2cycle
READ CS SETUP CYCLE 1cycle
READ CS HOLD CYCLE 1cycle
READ PULSE CYCLE 4cycle
NOR-FLASH
DCRO DTAMD=0 SH7734 R0O1UH0233J3J
LBSC-DMAC 5 CP2
DTAC DTAU DTAUl1 DTAMD=1 Don't Care
SWMD=0 0
4.4
BTMD=0
PKMD=0
CT=0 DMA
ACMD=0 ACMD CT=1 Don't Care
DIP=0 1 DMA
SMDL=1 NOR-FLASH
SPDAM=1
SDRMD=b'01 DMA
SPDS=b'01 Peripheral BSC 16
DMDL=0 DDR2 SuperHyway
DMDL=0 DPDAM DDRMD DPDS
DPDAM=0 0 SPDAM
DDRMD=b'00 | b'00 SDRMD
DPDS =0 b'00 SPDS
EXBATLV EX-BLV=0 EX_BUS PIO SuperHyway
LBSC-DMAC
DMLVLR DMLV0=0 DMAC 0 LEVEL2
2
DMASPR SPRRO=H'8 DMAC SHwy BUS
INT2PRI5 20 16 H'A
=b'10100
DINTMR DTEMO=1 DMA
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SH7734 LBSC-DMAC

5.3
52 DMA
| I 1
| [} ]
| 1 1
| [} I
| [} 1
i R_DRV_LBSC_DMACO_Open() i i
i I |
| I 1
| L 1
| 1
| I
I 5.1 No.1 !
| |
| |
: ]
e i
| X ': R_DRV_LBSC_DMACO _loctl()
! / No.1
|
: R_DRV_LBSC_DMACO loctl() |
» |
| [}
: 1i] :
| 5.1 No.1 i
| i
| I
| ]
| [}
| 1
| i |
| I [}
e [ |
i i )
I [}
R DRV LBSC_DMACO Start() i i
T Mt [}
i || |
| DSARO i
| DDARO !
| DMA DTCRO :
| DMA DCMDR.DMEN=1 !
| 1
e L i
DMA
[} [}
I_y_l [} ]
| |
| [} 1
| I I
5.2 DMA
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SH7734 LBSC-DMAC

53 DMA

DMA

R_DRV_LBSC_DMACO_interrupt()

|

|

|

|

|

|

|

|

|

|

I |

| |

i DMA !

| DINTCR :
|

i DMA DMA !

I |

| T ]

| I )

: H =

| 1 |

1 I )

1 | |

1 | ]

|

; R_DRV_LBSC_DMACO_Get EndFig()

; DMA

| D_DRV_LBSC DMAC INITIAL_OR BEING TRANSFERRED DMA

m D_DRV_LBSC DMAC TRANSFER COMPLETED DMA
| R DRV LBSC_DMACO_Get_EndFlg()
|

1 gl

DMA

T
D DRV LBSC DMAC TRANSFER COMPLETED m

5.3 DMA
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SH7734 LBSC-DMAC
5.3.1
SH7734 SH7734
ROLANO665J
5.2
NOR-FLASH | DMAC_SRC 00 FF | 0x00010000 DMA 1024
0X000103FF HO00 HFF =<4
DMAC_SRC_00_00 | 0x00010400 DMA 1024
0X000107FF ALL H00
DMAC_SRC_FF_FF | 0x00010800 DMA 1024
0X00010BFF ALL HFF
DMAC_SRC_FF_FF_2 | 0x00010C00 DMA 1024
0X00010FFF ALL HFF
DDR2-SDRAM | DMAC_DST_1 0x09000000 DMA
0X090003FF 1024
DMAC_DST 2 0x09000400 DMA
0X090007FF 1024
DMAC_DST_3 0x09000800 DMA
0X09000BFF 1024
RO1AN1427JJ0100 Rev.1.00 Page 20 of 42
2013.02.14 RENESAS




SH7734 LBSC-DMAC
5.4
53
SH7734 SH7734 RO1ANO06651J
5.3
sh7734_main.c LBSC-DMAC 1.2
r_drv_Ibsc_dmac.h LBSC-DMAC LBSC-DMAC
r_drv_Ibsc_dmac0.h | LBSC-DMACO
r_drv_Ibsc_dmacl.h | LBSC-DMAC1
r_drv_Ibsc_dmac2.h | LBSC-DMAC2
r_drv_Ilbsc_dmac.c LBSC-DMAC LBSC-DMAC
r_drv_Ibsc_dmac0.c | LBSC-DMACO
r_drv_Ibsc_dmacl.c | LBSC-DMAC1
r_drv_Ibsc_dmac2.c | LBSC-DMAC2
intprg.c LBSC-DMAC LBSC-DMAC
RO1AN1427JJ0100 Rev.1.00 Page 21 of 42
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LBSC-DMAC

5.5
54

54

D_DRV_LBSC_DMAC_DCM
DR_EN

H'00000001

LBSC-DMAC

D_DRV_LBSC_DMAC_INT_
MASK

H'00040000

LBSC-DMAC

D_DRV_LBSC_DMACO_INT
_CLR

H'00000001

LBSC-DMACO DMA
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SH7734

LBSC-DMAC

5.6 /
5.4

/** LBSC-DMAC APP Return Value */
typedef enum
{
D_APP_LBSC_DMAC_NG =-1,
D_APP_LBSC_DMAC _OK=0

}app_lbsc_dmac_ret t;

/** LBSC-DMAC Test No */

typedef enum

{
D_APP_LBSC DMAC_TEST1=1,
D_APP_LBSC_DMAC_TEST?2,
D_APP_LBSC_DMAC_TESTS3,
D_APP_LBSC DMAC_TEST4,
D_APP_LBSC_DMAC_TESTS5,
D_APP_LBSC_DMAC_TEST6

}app_lbsc_dmac_test no _t;

/** LBSC-DMAC Return Value */

typedef enum

{
D_DRV_LBSC_DMAC_NG = -1,
D_DRV_LBSC_DMAC_OK =0

}drv_lbsc_dmac_ret t;

/** LBSC-DMAC on/off Value */

typedef enum

{
D_DRV_LBSC_DMAC_OFF =0,
D_DRV_LBSC_DMAC_ON =1

}drv_lbsc_dmac_on_off t;

/** Return NG */
/** Return OK */

/** Return NG */
/** Return OK */

/** SET OFF */
/** SET ON */

RO1AN142733J0100 Rev.1.00
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SH7734 LBSC-DMAC

/** LBSC-DMAC DMA Transfer End Software Flg Set Value */
typedef enum
{
D_DRV_LBSC_DMAC_INITIAL_OR_BEING_TRANSFERRED =0,
/** Initial state or data is being transferred */
D_DRV_LBSC_DMAC_TRANSFER_COMPLETED =1

/** Transfer has been completed */

}drv_lbsc_dmac_t transfer_end_flg;

[** LBSC-DMAC INTC Priority */

typedef enum

{
D_DRV_LBSC_DMAC_INTC _PRI1 =1,
D_DRV_LBSC_DMAC_INTC_PRI2,
D_DRV_LBSC_DMAC_INTC_PRI3,
D_DRV_LBSC_DMAC_INTC_PRI4,
D_DRV_LBSC_DMAC_INTC_PRI5,
D_DRV_LBSC_DMAC_INTC_PRIS,
D_DRV_LBSC_DMAC_INTC_PRI7,
D_DRV_LBSC_DMAC_INTC_PRIS,
D_DRV_LBSC_DMAC_INTC_PRI9,
D_DRV_LBSC_DMAC_INTC_PRI10,
D_DRV_LBSC_DMAC_INTC_PRI11,
D_DRV_LBSC_DMAC_INTC_PRI12,
D_DRV_LBSC _DMAC_INTC_PRI13,
D_DRV_LBSC_DMAC_INTC_PRI14,
D_DRV_LBSC_DMAC_INTC_PRI15

}drv_lbsc_dmac_intc_pri_t;

/** LBSC-DMAC Alignment Conversion Type
@see UM Data Alignment in SuperHyway Bus Interface */

typedef enum

{

D_DRV_LBSC_DMAC_ALIGNMENT_NO1, /** CP1 (3) */
D_DRV_LBSC_DMAC_ALIGNMENT_NO2, [+ CP2 (3) */
RO1AN1427JJ0100 Rev.1.00 Page 24 of 42
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SH7734

LBSC-DMAC

D_DRV_LBSC_DMAC_ALIGNMENT_NO3,
D_DRV_LBSC_DMAC_ALIGNMENT_NO4,
D_DRV_LBSC_DMAC_ALIGNMENT_NO5,
D_DRV_LBSC_DMAC_ALIGNMENT_NOS,
D_DRV_LBSC_DMAC_ALIGNMENT_NO7,
D_DRV_LBSC_DMAC_ALIGNMENT_NOS,
D_DRV_LBSC_DMAC_ALIGNMENT_NO9,
D_DRV_LBSC_DMAC_ALIGNMENT_NO10,
D_DRV_LBSC_DMAC_ALIGNMENT_NO11,
D_DRV_LBSC_DMAC_ALIGNMENT NO12,
D_DRV_LBSC_DMAC_ALIGNMENT NO13,
D_DRV_LBSC_DMAC_ALIGNMENT _NO14

}drv_lbsc_dmac_alignment_type _t;

/** LBSC-DMAC EX_BUS Priority Level */
typedef enum
{
D DRV _LBSC DMAC_EX_BUS_PRI_LOW
D_DRV_LBSC DMAC_EX_BUS_PRI_HIGH

}drv_lbsc_dmac_ex_bus_pri_t;

/** LBSC-DMAC SHwy Bus Priority */

typedef enum

{
D_DRV_LBSC_DMAC_SHWY_PRIO =0,
D_DRV_LBSC_DMAC_SHWY_PRI1,
D_DRV_LBSC_DMAC_SHWY_PRI2,
D_DRV_LBSC_DMAC_SHWY_PRI3,
D_DRV_LBSC_DMAC_SHWY_PRI4,
D_DRV_LBSC_DMAC_SHWY_PRI5,
D_DRV_LBSC_DMAC_SHWY_PRI6,
D_DRV_LBSC_DMAC_SHWY_PRI7,
D_DRV_LBSC_DMAC_SHWY_PRIS,
D_DRV_LBSC_DMAC_SHWY_PRI9,
D_DRV_LBSC_DMAC_SHWY_PRI10,
D_DRV_LBSC_DMAC_SHWY_PRI11,

I** CP3 (2) */
/¥ CP1 (1) */
[ CP2 (1) */
I** CP3 (1) */
/¥ CP1 (3) */
/¥ CP3 (1) */
I** CP2 (3) */
[** CP3 (1) */
/¥ CP1 (2) */
[ CP1 (1) */
I** CP2 (2) */
[ CP2 (1) *

RO1AN142733J0100 Rev.1.00
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SH7734 LBSC-DMAC

D_DRV_LBSC_DMAC_SHWY_PRI12,
D_DRV_LBSC_DMAC_SHWY_PRI13,
D_DRV_LBSC_DMAC_SHWY_PRI14,
D_DRV_LBSC_DMAC_SHWY_PRI15

}drv_lbsc_dmac_shwy bus_pri_t;

/** LBSC-DMAC loctl Type */

typedef enum

{

D DRV_LBSC DMAC BURST =0, /** Control Burst mode */
D_DRV_LBSC_DMAC_PACKING, /** Control Packing */

D_DRV_LBSC DMAC_ALIGNMENT_CONVERSION, /** Control Data Alignment Conversion */

D _DRV_LBSC DMAC_EXT_BUS_ARBI_PRI, /** Control External Bus Arbitration Priority */
D_DRV_LBSC DMAC_GROUP_PRI, [** Control LBSC DMAC Ch Group Priority */
D_DRV_LBSC_DMAC_SHWY_ BUS_ARBI_PRI, /** Control SHwy Bus Access Priority */

}drv_lbsc_dmac_ioctl_type t;

54 /
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57
55 datic

5.5 static

5.6 const

drv_Ibsc_dmac _t tr
ansfer_end_flg

g_lbsc_dmacO_e
nd_flg

DMA

e R _DRV_LBSC_DMA
CO_Get_EndFlg

e R _DRV_LBSC_DMA
CO_interrupt

e R_DRV_LBSC_DMA
CO_Start

5.6 const
uint8_t g_test_data nor_ | e DMAC_SRC 00 FF e testl lbsc_dmac
00_ff[1024] e DMA 1024 _copy_normal_m
. HO00 HFF =4 ode
e test2 lbsc_dmac
_burst_mode
e test3 lbsc_dmac
_packing_mode
e test4d lbsc_dmac
_data_alignment
_conversion
uint8_t g_test_data_ nor_ | e DMAC_SRC 00 00 e test5 lbsc_dmac
00_00[1024] e DMA 1024 _access_priority
. ALL H00 level
uint8_t g_test_data _nor_f | ¢ DMAC_SRC _FF _FF e test5 lbsc_dmac
f_ff[1024] e DMA 1024 _access_priority
. ALL HFF level
uint8_t g_test data_nor_f | ¢ DMAC_SRC FF FF 2 e test5 lbsc_dmac
f_ff 2[1024] _access_priority
e DMA 1024 level
. ALL H'FF
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5.8

5.7

5.7

main 1.2 LBSC-DMAC No.l 5
testl Ibsc_dmac_copy_normal_mode 1.2 LBSC-DMAC No.1
test2_lbsc_dmac_burst_mode 1.2 LBSC-DMAC No.2
test3 Ibsc_dmac_packing_mode 1.2 LBSC-DMAC No.3
testd_lbsc_dmac_data_alignment_co 1.2 LBSC-DMAC No.4
nversion
test5_lbsc_dmac_access_priority_lev 1.2 LBSC-DMAC No.5

el

R_DRV_LBSC_DMACO_Open LBSC_DMACO

R_DRV_LBSC_DMACO_Start LBSC_DMACO

R_DRV_LBSC_DMACO_Close LBSC_DMACO

R_DRV_LBSC_DMACO_Get_EndFlg | DMA

R_DRV_LBSC_DMACO_interrupt LBSC_DMACO

R_DRV_LBSC_DMACO_loctl LBSC_DMACO
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5.9

main

1.2 LBSC-DMAC No.l 5
r_drv_lbsc_dmacO.h
r_drv_Ibsc_dmacl.h
r_drv_Ibsc_dmac2.h
void main(void)
o 1.2 LBSC-DMAC No.l 5
o 1.2 LBSC-DMAC No.
L_LBSC_DMAC_TEST_ERR:

testl Ibsc_dmac_copy_normal_mode

1.2 LBSC-DMAC No.1
r_drv_lbsc_dmac0.h
static app_Ibsc_dmac_ret t testl Ibsc_dmac_copy normal_mode(void)

o 5.1 No.1 LBSC-DMAC DMA
o 1024
e DMA

main()

D_DRV_LBSC_DMAC_NG
D_APP_LBSC_DMAC_OK

test2_Ibsc_dmac_burst_mode

1.2 LBSC-DMAC No.2
r_drv_Ibsc_dmacO0.h
static app_Ibsc_dmac_ret t test2_Ibsc_dmac_burst_mode(void)
) 5.1 No.1

R_DRV_LBSC_DMACO_locti(D_DRV_LBSC_DMAC_BURST,
D_DRV_LBSC_DMAC_ON))

o 1024
¢ DMA
main()

D_DRV_LBSC_DMAC_NG
D_APP_LBSC_DMAC_OK
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test3 Ibsc_dmac_packing_mode

1.2 LBSC-DMAC No.3
r_drv_Ibsc_dmacO0.h
static app_Ibsc_dmac_ret t test3 Ibsc_dmac_packing_mode(void)

) 5.1 No.1
R_DRV_LBSC_DMACO_loctl(D_DRV_LBSC_DMAC_PACKING,
D_DRV_LBSC_DMAC_ON)) DMA

o 1024

¢ DMA
main()

D_DRV_LBSC_DMAC_NG
D_APP_LBSC_DMAC_OK

test4 Ibsc_dmac_data_alignment_conversion

1.2 LBSC-DMAC No.4
r_drv_lbsc_dmac0.h
static app_Ibsc_dmac_ret t test4 Ibsc_dmac_data_alignment_conversion(void)

o 5.1 No.1
R_DRV_LBSC_DMACO_loctl(D_DRV_LBSC_DMAC_ALIGNMENT_CONVERSI
ON, D_DRV_LBSC_DMAC_ALIGNMENT_NO12)) SH7734

RO1UH0233JJ LBSC-DMAC
12 DMA
o 1024
¢ DMA SH7734
RO1UH0233JJ LBSC-DMAC
12 High-performance Embedded
Workshop

D_DRV_LBSC_DMAC_NG
D_APP_LBSC_DMAC_OK

test5_Ibsc_dmac_access_priority level

1.2 LBSC-DMAC No.5
r_drv_lbsc_dmac0.h
r_drv_Ibsc_dmacl.h
r_drv_Ibsc_dmac2.h
static app_Ibsc_dmac_ret t test5 Ibsc_dmac_access_priority level(void)

e 51 No.1
R_DRV_LBSC_DMACO_loctl(D_DRV_LBSC_DMAC_GROUP_PRI,
D_DRV_LBSC_DMAC_EX_BUS_PRI_HIGH)) LBSC-DMACO

LEVEL1 1
e LBSC-DMAC1 LBSC-DMAC2 LEVEL2
2
e LBSC-DMAC2 LBSC-DMAC1 LBSC-DMACO DMA
. 1024 DDR2-SDRAM
NOR-FLASH
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o LBSC-DMAC No
¢ BSC-DMACO LEVEL1 1
LBSC-DMACO DMA
e DMA
main()

D_DRV_LBSC_DMAC_NG
D_APP_LBSC_DMAC_OK

R_DRV_LBSC_DMACO_Open

LBSC_DMACO

r_drv_Ibsc_dmacO0.h

drv_Ibsc_dmac_ret t R_DRV_LBSC_DMACO_Open(void);
e LBSC-DMAC

e LSRSTRO LBSC-DMACO

. 51 No.1

e DMA

. 10

D_DRV_LBSC_DMAC_NG
D_DRV_LBSC_DMAC_OK

R_DRV_LBSC_DMACO_Start

LBSC_DMACO
r_drv_Ibsc_dmacO0.h

drv_Ibsc_dmac_ret t R_DRV_LBSC DMACO_Start(const void * const psrc, const
void * const pdst, uint32_t count);

¢ DMA DMA
D_DRV_LBSC_DMAC_INITIAL_OR_BEING_TRANSFERRED
o DMA DMA DMA
DMA
void *psrc DMA
void *pdst DMA
uint32_t count DMA 2

D_DRV_LBSC_DMAC_NG
D_DRV_LBSC_DMAC_OK

R_DRV_LBSC_DMACO_Close

LBSC_DMACO

r_drv_lbsc_dmac0.h

drv_Ibsc_dmac_ret t R_DRV_LBSC DMACO_Close(void);
e LBSC-DMACO LSRSTRO

D_DRV_LBSC_DMAC_NG
D_DRV_LBSC_DMAC_OK
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R_DRV_LBSC_DMACO_Get_EndFlg

DMA

r_drv_lbsc_dmac0.h

drv_Ibsc_dmac_t transfer_end_flg R_DRV_LBSC DMACO_Get_EndFlg(void);
DMA

D_DRV_LBSC_DMAC_INITIAL_OR_BEING_TRANSFERRED
DMA
D_DRV_LBSC_DMAC_TRANSFER_COMPLETED
DMA

R_DRV_LBSC_DMACO_interrupt

LBSC_DMACO

r_drv_Ibsc_dmacO0.h

void R_DRV_LBSC_DMACO_interrupt(void);

e DMA

e DMA DMA
D_DRV_LBSC_DMAC_TRANSFER_COMPLETED

R_DRV_LBSC_DMACO_loctl

LBSC_DMACO
r_drv_Ibsc_dmacO0.h

drv_Ibsc_dmac_ret t R_DRV_LBSC DMACO_loctl (drv_lbsc_dmac_ioctl_type t
type, void *pinfo);
R_DRV_LBSC_DMACO0_Open() 5.1 No.1

o type LBSC-DMAC
D_DRV_LBSC _DMAC_BURST
DCR BTMD
pinfo D_DRV_LBSC_DMAC_ON
pinfo D_DRV_LBSC_DMAC_OFF

D_DRV_LBSC_DMAC_PACKING
DCR PKMD

pinfo D_DRV_LBSC_DMAC_ON
pinfo D_DRV_LBSC_DMAC_OFF

D_DRV_LBSC_DMAC_ALIGNMENT_CONVERSION

DCR DTAMD DTAC DTAU DTAUl
pinfo SH7734 RO1UH02333J
LBSC-DMAC

drv_lbsc_dmac_alignment_type_t

D_DRV_LBSC_DMAC_GROUP_PRI
DMLVLR DMLVO
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pinfo D_DRV_LBSC_DMAC_EX_BUS_PRI_HIGH
LEVEL1 1

pinfo  D_DRV_LBSC_DMAC_EX_BUS_PRI_LOW
LEVEL2 2

D_DRV_LBSC_DMAC_SHWY_BUS_ARBI_PRI
LBSC-DMACO  SHwy_BUS
DMASPR SPRRO pinfo

D_DRV_LBSC_DMAC_EXT_BUS_ARBI_PRI

EXBATLV EX-BLV

pinfo D_DRV_LBSC_DMAC_EX BUS_PRI_HIGH
LBSC-DMAC PIO SuperHyway

pinfo D_DRV_LBSC_DMAC_EX BUS_PRI_LOW
PIO SuperHyway

drv_Ibsc_dmac_ioctl_typ LBSC_DMACO
e_t type
void *pinfo LBSC_DMACO

D_DRV_LBSC_DMAC_NG
D_DRV_LBSC_DMAC_OK

LBSC-DMAC
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5.10
5.10.1
55
< main >
1.2 LBSC-DMAC No.1
test1_Ibsc_dmac_copy_normal_mode()
No.1
1.2 LBSC-DMAC No.2
test2_|bsc_dmac_burst_mode()
No.2
1.2 LBSC-DMAC No.3
test3_Ibsc_dmac_packing_mode()
No.3
1.2 LBSC-DMAC No.4
test4_Ibsc_dmac_data_alignment_conversion()
No.4
1.2 LBSC-DMAC No.5
test5_Ibsc_dmac_access_priority_level()
No.5
< > < v >
55
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e testl Ibsc_dmac _copy normal_mode ()

o test2 Ibsc_dmac burst_mode ()

o test3 Ibsc_dmac packing mode ()

o testd Ibsc_ dmac data alignment_conversion()
o test5 Ibsc_dmac access priority level ()

1.2 LBSC-DMAC R_DRV_LBSC_DMACO_loctl()
52 DMA 5.3 DMA
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5.10.2 LBSC_DMACO
56 LBSC_DMACO
< R_DRV_LBSC_DMACO_Open >
LBSC-DMAC
Ibsc_dmac_ip_cpg()
LBSC-DMACO LSRSTRO
Ibsc_dmac._ip_hardware_reset() SRST <1 LBSC-DMACO
LBSC-DMACO DINTMR DMA
Ibsc_dmac_ip_intc() DTEMO 0 DMA
LBSC DMACO LBSC-DMAC 0 0
Ibsc_dmac ip_set format() EXDMASETO
-amac_ip_set. DMOCS0 — 1 LBSC-DMAC 0 0
RD#/WE# CS#
EXDMAWCRO
WRITE CS SETUP CYCLE ~ b’010 2cycle
WRITE CS HOLD CYCLE ~ b’001 1cycle
WRITE PULSE CYCLE ~ b’010 2cycle
READ CS SETUP CYCLE ~ b’001 1cycle
READ CS HOLD CYCLE =~ b’001 1cycle
READ PULSE CYCLE ~ b”100 4cycle
DMA
DRMSKR
DRMSKO0[3:0] ~ b”0000 Ons
LBSC-DMACO DREQ[y] DACK[y] DRACK]O0]
EXDMCRO
DMA
DCR
DTAMD <0 little Peripheral
DTAC ~ 0 DTAMD=1 Don'tCare
DTAU ~ 0 DTAMD=1 Don'tCare
DTAU1 ~ 0 DTAMD=1 Don'tCare
SWMD ~0 DDR2 0
BTMD ~0
PKMD <0
CT ~0 DMA
ACMD ~0 DMA
DIP <0 1 DMA
SMDL <1 Peripheral
SPDAM <1 Peripheral
SDRMD ~ b'01
SPDS ~ b'01 Peripheral 16
DMDL ~0 SuperHyway
DPDAM ~ 0 DMDL=0 DPDAM 0
DDRMD ~0 DMDL=0 DDRMD 00
DPDS ~0 DMDL=0 DPDS 00
5.6 LBSC_DMACO 1
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EX BUS EX_BUS
- . o EXBATLV
Ibsc_dmac_ex_bus_pio_or_dmac_priority() EX-BLV 0 PIO SuperHyway
LBSC-DMAC
L DMLVLR
Ibsc_dmac_group_priority() DMLVO 0 LEVEL2 )
SHwy SHwy
Ibsc_dmac_group_priority() DMASPR
SPRRO ~ H’8 H*8
LBSC-DMACO LBSC-DMACO 10
Ibsc_dmac ip_intc_priority()
LBSC-DMACO DMA
L DINTMR
Ibsc_dmac_ip_intc() DTEMO 1 DMA
< return >
5.7 LBSC_DMACO 2
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5.10.3 LBSC_DMACO
5.8 LBSC_DMACO
< R_DRV_LBSC_DMACO_Start const void *psrc DMA
const void *pdst DMA
const uint32_t count DMA 2
DMA DMA DMA
DSARO
DMA src
DMA DDARO
dst
DMA DTCRO
count
DMA DCMDR
DMEN 1 DMA
< return
5.8 LBSC_DMACO
5.104 LBSC_DMACO
59 LBSC _DMACO
< R_DRV_LBSC_DMACO Close >
LBSC-DMACO LSRSTRO
Ibsc_dmac _ip_hardware_reset() SRST -1 LBSC-DMACO
< return )
5.9 LBSC_DMACO
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5.10.5 DMA
510 DMA
< R DRV _LBSC DMACO_Get EndFlg )
DMA
return(DMA ) D_DRV _LBSC_DMAC_INITIAL OR BEING TRANSFERRED: DMA
D_DRV _LBSC DMAC_TRANSFER COMPLETED: DMA
5.10 DMA
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5.10.6 LBSC_DMACO
511 LBSC_DMACO

< R_DRV_LBSC_DMACO _loctl ) type LBSC-DMACO
*pinfo LBSC-DMACO
No
Yes
DCR
Ibsc_dmac_burst_mode() BTMD ~ LBSC-DMACO
type = No
Yes
DCR
Ibsc_dmac_packing_mode() PKMD ~ LBSC-DMACO
typ>—N°
Yes
DCR
Ibsc_dmac_AlignmentConversion() DTAMD ~ LBSC-DMACO
DTAC ~ LBSC-DMACO
P DTAU ~ LBSC-DMACO
DTAU1 ~ LBSC-DMACO
tyP>NO{
Yes
DMLVLR
L DMLVO ~ LBSC-DMACO
Ibsc_dmac_group_priority()
typy
Yes
Shwy DMASPR
. SPRRO ~ LBSC-DMACO
Ibsc_dmac_shwy_bus_priority()
type = No
X _BUS
Yes
EX_BUS EXBATLV
Ibsc_dmac_ex_bus_pio_or_dmac_priority() EX-BLV ~ LBSC-DMACO
( return )
5.11 LBSC_DMACO
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5.10.7 LBSC_DMACO
512 LBSC_DMACO

< R_DRV_LBSC DMACO interrupt >

No
LBSC-DMACO

Yes

No
LBSC-DMACO
Yes
DINTCR
DMA DTECO <1
DMA
DMA

A

< return >

DMA

5.12 LBSC_DMACO
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