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1.1 RSE/

RN EENE 1536, T153 HAL V2 LBC #HREYERTTE, HEFAARER.

1.2 EENR
ARHERTFUT TH2T:

o LBC RERFFAR4EF THED

1.3 FSYE
NEFEXSERER, BRI

EB izl

BATEREAMERS AERE. mUSHEN) | MENRAE (WSRETIRE) F.

0 s

BTAOERANRERIRAUsE (WnHTRIEES. EERANES]) SEBERKID.
A\ e
FATREBRANRFRZHBIAT (WSHEELR. BFNFER) BT,

1.4 EREE

FEmEm PIZRR A
T536 Linux-5.10-rt/origin, rtos, baremetal
T153 Linux-5.10-rt/origin, rtos, baremetal
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sunxi_Ibc_v1 xxx 2 T536 LBC IKEIHEZ(LED, sunxi_lbc v2 xxx & T153 LBC IXEIEFZERAS.

BahFERRERNT:

# tina/rtos/lichee/hal_v2/hal/source/lbc
$ tree ./

-/

— Kconfig

— Makefile

— platform

| F— sunxi_lbc_vi_drv.
| F— sunxi_lbc_vi_reg.
| F— sunxi_lbc_v2_drv.
| L— sunxi_lbc_v2_reg.

> ST ST T

f—sunxi_lbc_asic_test.c
F— sunxi_lbc.h

F— sunxi_lbc_platform.h
— sunxi_lbc_reg_operate.h
— sunxi_lbc_set_voltage.c
— sunxi_lbc_vil_drv.c

— sunxi_lbc_v2_drv.c

L— sunxi_lbc_v2_spi_tool.c

T153 LBC BpiIai@id SPI F2E slave FAR{FEBAIMIN. (IFEESHL,

MWHAERFIRES, IRABER:

_test

# tina/rtos/lichee/hal_v2/hal/examples/lbc
$ tree ./
-/

|  L—sunxi_lbc_v1 da_test.c
— 1bc_vi_dma_test

| — sunxi_lbc_v1_dma_test.c
— lbc_v1_ida_test

| L— sunxi_lbc_vi_ida_test.c
F— 1bc_v2_da_test

| L— sunxi_lbc_v2_da_test.c
— 1bc_v2_dma_test

| L— sunxi_lbc_v2_dma_test.c
— lbc_v2_ida_test

| L— sunxi_lbc_v2_ida_test.c
L— Makefile
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1. INGECE
o T536 INFECEMT:

$ ./build.sh config
06-18 21:15:12.184 2416113 D mkcommon ==ACTION List: mk_config ;==
06-18 21:15:12.185 2416113 D mkcommon : options :
All available platform:
1. linux

Choice [linux]:

All available linux_dev:
2. buildroot

Choice [buildroot]:

All available ic:

3. t536
Choice [t536]:
All available board:
0. demo
1. demo_amp
Choice [demo_amp]:
All available flash:
0. default
1. nor
Choice [default]:

All available kern_name:
2. linux-5.10-rt
5. linux-5.15-origin
Choice [linux-5.10-rt]:

290

$ ./build.sh config
07-24 16:37:35.890 3686411 D mkcommon : ========ACTION List: mk_config ;========
07-24 16:37:35.892 3686411 D mkcommon : options :
All available platform:
1. linux
Choice [linux]:
All available linux_dev:
1. buildroot
Choice [buildroot]:
All available ic:
1. t153
Choice [t153]:
All available board:
1. bga_demo_amp_nand
Choice [bga_demo_amp_nand]:
All available flash:

1. nor
Choice [default]:
All available kern_name:
2. linux-5.10-rt
Choice [linux-5.10-rt]:

2. %M Linux # LBC IRahi&te (3iABE CONFIG AW LBC. [CONFIG AW LBC V2. CONFIG AW SPI LBC TEST) , Tina #RE R
47 ./build.sh menuconfig , T~ FR (T153 HFLERS T536 18E)

> Allwinner BSP
> Device Drivers
> Localbus Drivers
[ 1 support localbus drivers
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3.1 ARM baremetal IfiSi2iE
1. BEIREL: 1T /build.sh config HEERIRIAGHTEL

=: T536, demo
o T153 i%&#FACE: T153, bga-demo

2. ¥JFF baremetal i LBC IXEERR, #A tina/rtos/lichee/baremetal B #1417 ./build.sh menuconfig
o T536 EEFTFFELE CONFIG DRIVERS V2 LBC=y. CONFIG HAL TEST LBC=y, #IT:

> Drivers Options
> Drivers V2 Config
> Localbus Drivers
[*] support localbus drivers

select 1lbc driver version (Local Bus Ctrl Support for sun55iw6 Allwinner SoCs) --->
[*] Enable 1lbc hal api test
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S ARE CONFIG_DRIVERS V2 SPI=y. CONFIG DRIVERS V2 LBC=y. CONFIG DRIVERS V2 LBC V2=y.
CONFIG_DRIVERS V2 LBC V2 SPI=y. CONFIG HAL TEST LBC=y , E&EHIT:

> Drivers Options
> Drivers V2 Config
> SPI Driver
[*] enable spi driver

> Drivers Options
> Drivers V2 Config
> Localbus Drivers
[*] support localbus drivers
select lbc driver version (Local Bus Ctrl Support for sun8iw22 Allwinner SoCs) --->
[*] Enable hal spi driver for Local Bus
[*] Enable 1lbc hal api test

3. BRmEREMANEH baremetal Eff tina/rtos/lichee/baremetal/out/t536/demo/image/t536_demo.bin
are/ ,

o T536 BHES:

sync

echo stop > /sys/class/remoteproc/remoteproc2/state

echo t536_demo.bin > /sys/class/remoteproc/remoteproc2/firmware
echo start > /sys/class/remoteproc/remoteproc2/state

o T153 {EIg<:

sync

echo © > /sys/devices/system/cpu/cpu2/online

echo t153_bga_demo.elf > /sys/class/remoteproc/remoteproc2/firmware
echo start > /sys/class/remoteproc/remoteproc2/state

3.2 ARM RTOS Kisigss
1. EEEREL: BT lunch_rtos iBIRXT RAREL,

o T536 i%EiFMREL: t536, demo
o T153 &AL t153, bga_demo

2. mrtos_menuconfig #EE4RIE LBC IRHERE, SASHAT mrtos FmiE.

o T536 EZ4TFAIE CONFIG DRIVERS V2 LBC=y. CONFIG HAL TEST LBC=y, #IF:

---> Drivers Options
---> soc related device drivers
---> Drivers V2 Config
---> Localbus Drivers
[*] support localbus drivers
select 1lbc driver version (Local Bus Ctrl Support for sun55iw6 Allwinner SoCs) --->
[*] Enable lbc hal api test

MBS TR

58 adb push F#k

o T153 EHARE CONFIG_DRIVERS V2 SPI=y. CONFIG DRIVERS V2 LBC=y. CONFIG DRIVERS V2 LBC V2=y .

CONFIG_DRIVERS V2 LBC V2 SPI=y. CONFIG_HAL TEST LBC=y, EeBUIT:

> Drivers Options
> soc related device drivers
> Drivers V2 Config
> SPI Driver
[*] enable spi driver
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> soc related device drivers
> Drivers V2 Config
> Localbus Drivers
[*] support localbus drivers
select lbc driver version (Local Bus Ctrl Support for sun8iw22 Allwinner SoCs) --->
Enable hal spi driver for Local Bus
Enable 1lbc hal api test

*

*

—_ —
—

3. BmEFMEY push EiRis, HUTIITESE.
o T536 IREES:

sync

echo stop > /sys/class/remoteproc/remoteprocl/state

echo rt_system.elf > /sys/class/remoteproc/remoteprocl/firmware
echo start > /sys/class/remoteproc/remoteprocl/state

o T153 i2{FiES:

sync

echo stop > /sys/class/remoteproc/remoteprocl/state

echo rt_system.elf > /sys/class/remoteproc/remoteprocl/firmware
echo start > /sys/class/remoteproc/remoteprocl/state

3.3 RV RTOS #iSiaiE
1. BEEAREY: HU4T lunch_rtos SEIRXIRIAREL,

o T536 EEREL: t536_e907, demo
o T153 &iEHRAL: t153 €907, bga demo

oo R R iR t RIS,
e T536 EEHTFFEE CONFIG_DRIVERS V2 LBC=y. CONFIG HAL TEST LBC=y, #IF:

---> Drivers Options
---> soc related device drivers
---> Drivers V2 Config
---> Localbus Drivers
[*] support localbus drivers
select 1lbc driver version (Local Bus Ctrl Support for sun55iw6 Allwinner SoCs) --->
[*] Enable 1lbc hal api test

e T153 ENFRS CONFIG_DRIVERS V2 SPI=y. CONFIG_DRIVERS V2 LBC=y. CONFIG DRIVERS V2 LBC V2=y.
CONFIG_DRIVERS V2 LBC V2 SPI=y. CONFIG HAL TEST LBC=y, B&WT:

> Drivers Options
> soc related device drivers
> Drivers V2 Config
> SPI Driver
[*] enable spi driver

> Drivers Options
> soc related device drivers
> Drivers V2 Config
> Localbus Drivers
[*] support localbus drivers
select lbc driver version (Local Bus Ctrl Support for sun8iw22 Allwinner SoCs) --->
[*] Enable hal spi driver for Local Bus
[*] Enable 1lbc hal api test
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% push Elifis, FUTINTIESED.
e T536 155

sync
echo stop > /sys/class/remoteproc/remoteproce/state

echo amp_rve.bin > /sys/class/remoteproc/remoteproc@/firmware
echo start > /sys/class/remoteproc/remoteproc@/state

13

sync

echo stop > /sys/class/remoteproc/remoteproc@/state

echo rt_system.elf > /sys/class/remoteproc/remoteproce/firmware
echo start > /sys/class/remoteproc/remoteproc@/state

T153 5<%

sync
echostop>/sys/class/remoteproc/remoteproco/state

echo rt_system.elf > /sys/class/remoteproc/remoteproce/firmware
echo start > /sys/class/remoteproc/remoteproc@/state

3.4 RV baremetal #1558
1. HhiRiRE

o T536 1%&IFACE: t536 €907, demo
o T153 WEIRACE: t153_e907, bga_demo

$ ./build.sh config

Welcome to mkscript setup progress
All available bare_project:

Q7

t153

t153_e%07

t536

5. t536_e907
Choice [t536_e907]:
All available bare_board:

A W N

1. demo
2. demo_sram
Choice [demo]:
INFO: /home/wangjin/workspace/tina/rtos/lichee/baremetal/projects/t536_e907/default/BoardConfig.mk can not find ...
INFO: Prepare executive of tools ...
INFO: ./tools/riscv64-elf-x86_64-20201104 ready ...
#
# No change to .config
#
INFO: use ./projects/t536_e907/demo/sun55iw6pl_t536_e907_demo_defconfig ...

hah i b SO EKaR BB et DEREHT
o T536 EETFFEE CONFIG_DRIVERS V2 LBC=y. CONFIG HAL TEST LBC=y, #IT:

> Drivers Options
> Drivers V2 Config
> Localbus Drivers
[*] support localbus drivers
select 1lbc driver version (Local Bus Ctrl Support for sun55iw6 Allwinner SoCs) --->
[*] Enable lbc hal api test

o T153 EARE CONFIG_DRIVERS V2 SPI=y . CONFIG DRIVERS V2 LBC=y. CONFIG DRIVERS V2 LBC V2=y.
CONFIG_DRIVERS V2 LBC V2 SPI=y. CONFIG HAL TEST LBC=y, F&WT:
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> Drivers V2 Config
> SPI Driver
[*] enable spi driver

> Drivers Options
> Drivers V2 Config
> Localbus Drivers
[*] support localbus drivers
select 1lbc driver version (Local Bus Ctrl Support for sun8iw22 Allwinner SoCs)
[*] Enable hal spi driver for Local Bus
[*] Enable 1lbc hal api test

3. BEHEEIRE
e T536 ?E”v\

sync

echo stop > /sys/class/remoteproc/remoteproce/state

echo t536_e907_demo.elf > /sys/class/remoteproc/remoteproce/firmware
echo start > /sys/class/remoteproc/remoteproc@/state

T153 85

sync

echo stop > /sys/class/remoteproc/remoteproce/state

echo t153_e907_bga_demo.elf > /sys/class/remoteproc/remoteproc@/firmware
echo start > /sys/class/remoteproc/remoteproc@/state
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1. BFAR SDK A, FRREEMER, HMEERES rtos/lichee/hal_v2/hal/examples/Ibc BR TEMUFESEHL
2. T153 RV TR IDA fl DMA #2358,

4.1 T536 {EAAE

£ T536 baremetal/RTOS #3475 start |bc da test. start Ibc ida test .

letter:/$ start_lbc_dma_test
[2962‘669899] 3k 3k 3k 3k 3k 3k 3k 3k ok k ok ok ok ok ok ok ok ok ok ok ok ok test dma 1bC

0x90 read_buf:0x6d

[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
addr: 00000004, readdata: 00001004, writedata:
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.

670258]
670391]
672169]
674793]
677698]
681944]
688097]
694077]
700404]
707077]
713664]
719818]
723550]
726491]
729524]
732126]
735157]

747811]
754137]
760464
766790]
770777]
773564]
782825]
788718]
794611]
797558]
800504]
803451]
806397]
809344]
812291]
815237]
818204]

¥x*k*x*1bcirg_status: 150

[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.

820959]
830490]
832909]
835607]
835605]
845216]
847478]
850684]
853891]
857098]
860304]
863511]
866718]
869924]
873131]

0x90 set to :0x6d
0x99 read_buf:0xd
0x90 set to :0xd
init 1lbc gpio done
init 1lbc direction gpio init done
lbc rst info, rst_num: 131150, rst_id: 2, rst_id: 78
lbc clk info, clk_num: 131254, cc_id: 2, clk_id: 182
lbc bus clk info,

lbc nsi ahb
lbc nsi pll

lbc pll clk info,
can sys reset deassert done
lbc clks init done
*** do 1lbc clk init
install isr 50

*** do 1bc bus init
addr: 00000000, re

addr:
addr:
addr:
addr:

00
00
00
00

000010, re
00001c, re
000038, re
000008, da

Frkkikk 111111111
tx_desc_buf: 559e9000, rx_desc_buf: 559ea000, tx_buf: 559e7000, rx_buf: 559e8000, iodl: 256

0 [0x559e9000]: al040100 15679C00 00OVVOOO ©VVVVO

0 [0x559ea000]: 23040100 15672000 00VVVVOO ©VVVVO
0x0000:
0x0004 :
0x0034:
0x0010:
0x0038:
0x0008:
0x003c:
0x0014:
*** start dma tx

0x8403022a
0x00001004
0x000001f4
0x00040100
0x00000100
oxeoffdo2f
0x00000000
0x00000000

clk_num: 131256, cc_id: 2, clk_id: 184

clk info, clk_num: 131255, cc_id: 2, clk_id: 183
clk info, clk_num: 131083, cc_id: 2, clk_id: 11

clk_num: 131081, cc_id: 2, clk_id: 9

ad data: 8403022a, write data: 8403022a

00001004

ad data: 00040100, write data: 00040100
ad data: 00100020, write data: 00100020
ad data: 00000100, write data: 00000100
ta: 00ffdo2f

0 [0x559e9000]: al040100 15679c00 00OOVOOO ©0VVVVOO
dma tx done

*¥** start dma rx
**xx*% 1pc irq_status: 1de

0 [0x559ea000] :
dma rx done

e]
1]
2]
3]
4]
5]
6]
7]
8]

e e e B B e B W B ]

tx:
tx:
tx:
tx:
tx:
tx:
tx:
tx:
tx:

rx:

-

rx:

-

rx:

-

rx:

-

rx:
rx:

-

rx:

-

rx:

-

00 N OV A WNRFE O
<

-

rx:

23040100 15672000 00000000 00V

0 NO VA WNRERO
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[9]tx:9,rx:9

[2962.
[2962.
[2962.
[2962.
[2962.
[2962.
[2962.

879544]
882751]
885958]
889164]
892371]
895578]
898874]

[ 10]
[ 11]
[ 12]
[ 13]
[ 14]
[ 15]
d

tx:

a, rx:
b, rx:
c, rx:
d, rx:
e, rx:
f, rx:

-~ ™ Q N T W

ma data check OK

4.2 T153 {E@AAZE

£ 153 baremetal/RTOS @ THIAIN 5L RIRTHI T :

start_lbc_da_test [cs] [1lbc_mode] [bus_width]
start_lbc_ida_test [cs] [lbc_mode] [bus_width]
start_lbc_dma_test [cs] [lbc_mode] [bus_width]

[cs]:

Frisk ;

[1bc_mode]: timemode , @%@ (1bco) , 1(1lbcl) ;
[bus_width]: EER{UBE , AIi%O(8bit) , 1(16bit) , 2(32bit) ;

WAL DMA, Ibcl, csO. 32bit width A

letter:/$ lbc_dma_test @ 1 2

[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.

005506
005536]
005565]
008573]
011400]
017466]
023360]
029600]
036100]

050839]
053694]
056213]
063140]
070073]
077007]
083940]
086540]
089140]
091566]
094340]
097200]
099800]
102400]
106733]
111066]
115400]
119733]
125106]
128833]
133167]
137500]
141833]
146167]
150500]
154834]
159167]
163500]
167833]
172166]
176500]
180833]

Fokok KKk K

3k 3k 3k %k ok ok ok

lbc rst info, rst_num: 131131, rst_id: 2, rst_id: 59

*%

* 3k

Ccs: 0x0, cs_idx: oxe
Frkkkokkkk timemode: Ox1, time_mode: Ox1
width: ox2, bus_width: ox2
init 1lbc gpio done

lbc clk info, clk_num: 131235, cc_id: 2, clk_id: 163
lbc bus clk info, clk_num: 131236, cc_id: 2, clk_id: 164
lbc mbus sw clk info, clk_num: 131130, cc_id: 2, clk_id:
lbc pll clk info, clk_num: 131077, cc_id: 2,
042169] can sys reset deassert done
045812] origintarget freq5s setto5
lbc clks init done

install
current
current
current
current
add_mux

isr 50

cs with clk divider: 1, cycle

cs with clk divider: 1, cycle

cs with clk divider: 1, cycle

cs with clk divider: 1, cycle
_type: 1

lbc_protocol: 1
bus_endian: 1

transfer_width: 2
bus_addr_offset: ©
rd_sync_type: 1

wr_sync_type: 1

config reg 0x[02810000]: 0x11012011
config reg 0x[02810004]: 0x00000100
config reg 0x[02810008]: 0x00c11021
config reg 0x[0281000c]: 0x00000101
be_parity_en: 0, de_polarity: 1, be_polarity: 1
0x10 lbc_be_ctrl reg : ox101

config
config
config
config
config
config
config
config
config
config
config
config
config

reg
reg
reg
reg
reg
reg
reg
reg
reg
reg
reg
reg
reg

0x[02810010]: 0©x00000101
0x[02810014]: 0x04000100
0x[02810018]: 0Ox06060000
0x[0281001c]: 0x04040201
0x[02810020]: 0x00000000
0x[02810024]: 0Ox00060401
0x[02810028]: 0x00060400
0x[0281002c]: 0©x00000000
0x[02810030]: 0x00000000
0x[02810034]: 0x00060006
0x[02810038]: 0x00040004
0x[0281003c]: 0x00000002
0x[02810040]: 0x00000004

num
num
num
num

cle:
cle:
cle:
cle:

clk_id: 5

1, ale:
1, ale:
1, ale:
1, ale:
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data:
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data:
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onfigregox[02810044]: 0x00020011

[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.

189500]
192620]
196953]
201287]
205620]
208480]
212813]
217146]
220093]
224426]
228760]
231707]
236040]
240373]
244706]
249040]
253373]

bcversion: 1bc210_v1.0

[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.

259960]
263887]
267240]
270100]
272353]
275585]
278074]
280500]
283186]
287433]
291160]

init cs @
config reg
config reg
config reg
set da con
config reg
config reg
set ida co
config reg
config reg
set dma co
config reg
config reg
config reg
config reg
config reg
init trans

timing done

0x[02810400] :
0x[02810404] :
0x[02810524] :

fig done

0x[02810300] :
0x[02810528]:

nfig done

0x[02810460] :
ox[0281652c]:

nfig done

0x[02810200] :
0x[02810250] :
0x[02810254] :
0x[02810280] :
0x[02810440] :

config done

0x00000000
0x00000000
0x00000000

0x00038100
0x00010080

0x00000030
0x00000000

0x00000100
0x00000000
0x00000000
0x00010005
0x00000111

do calibrate delay value, 32
calibrate_delay_chain done

int@en: Ox
intlen: Ox
init inter
install is
spi mode:

bits per w

80000018

(%)

rupt en done
r 32

oxe

ord: 8

max speed: 10000000 Hz (10000 kHz)
>>> write to addr: 0x0, ©x39

>>> tx dat

a: 01 72 00 00 00 00 00 00
[[367.295749] spi irq handler enable(©x1700) status(0x1032)

[367.300866] spi irq bus tc comes
367.295741] >>> config slave 0x00: ©x00000039

[367.307977] tx_desc_buf: 443e7000, rx_desc_buf: 443e7080, tx_buf: 443ff480, rx_buf: 443ff500, iodl: 128
0 [0x443e7000]: a9ffoo7f 110ffd20 000000 0004000

[367.

317160]

[0x443e7080] : boffo07f 110ffd40 00000000 00004000

[367.
[367.
[367.

[367.
[367.

[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
8] tx: 8b, rx: 8b
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.
[367.

329120]
334411]
337874]

344853]
346107]

353086]
354340]
357460]
360580]
363700]
366820]
369940]
373060]
376180]

382420]
385540]
388660]
391780]
394900]
398020]
401140]
404289]
507035]
507053]
507073]
507094]
507308]

write to a

dma tx don
0 [ox44

dma rx don
0] tx:
1] tx:
2] tx:
3] tx:
4] tx:
5] tx:
6] tx:
7] tx:

e e B N B B B B

[ 9] tx:
[ 10] tx:
[ 11] tx:
[ 12] tx:
[ 13] tx:
[ 14] tx:
[ 15] tx:
dma data ¢
lbc clk de
lbc bus cl
1lbc mbus s
lbc pll cl
lbc rst as
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ddr: 0x00004000
0 [0x443e7000]: a9ffeo7f 110ffd20 00000 00PV4000

3e7080]: boffeo7f 110ffd40 00000000 0004000

e
e
71, rx: 71
16, rx: 16
a4, rx: a4
38, rx: 38
ef, rx: ef
31, rx: 31
6a, rx: 6a
62, rx: 62
da, rx: da
14, rx: 14
e2, rx: e2
fd, rx: fd
5, rx: 5
a3, rx: a3
b2, rx: b2
heck OK
init
k deinit
w clk deinit
k deinit
sert
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B5SH

ative_sel

5.1 T536 £
% 5-1: T536 S#§i5E8

24
ccr_Ibc_mode_en
ccr_dp_pin_select
ccr_dp_select
ccr dp_en

ccr_Ib_rx_negative_sel

ax

Ibc module {#8g
HEREORTUEE
IR S BRTUIEE
HERG{ERE

LBC RX (55 RAMERARAI TR

LBCTX (FE 2R FRR A H

ccr_bus_endian
ccr_apn
ccr aws
ccr_dws
ccr_lbcs
ccr_lbrwce
csr_csOvv
csr_cswv
csr_cs2vv
csr_cs3vv
csr_csO

csT {588
csr cs2
csr cs3
csr_cfg_ dma_reg _start
csr_cfg_dma_start
csr_cfg_da_mode _on
csr_cfg_ dma_mode_on
csr_sr
csr_Ib_cpu_mode start
iodlr_drq vid
iodlr_burst

IDA {EiEUERE
da_start addr
da_end_addr
tlr_rxvdv
tlr_txvdv
ready wait_cycle drc_burst
ready wait_cycle_ nums
phase_cycle nrad
phase_cycle nrdd

phase_cycle nwad

W © RBESRHRRMOBIRATE. RE—IIF
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RNy
HeERTERREIHA
HEHHTES
EHRAIES

lbc BFEpiRIsESE
Ibc cpu BN MES =T
csO et

csT kit

cs2 etk

cs3 Mtk

csO {38

cs2 {88

cs3 fhRe

17t DMA (EiFFA
R ET DMA E8THA
DA iz {588

DMA #&={{#8E

wEfu

IDA & EinFA

DRQ t&E={aE

LBC burst ##E &

DA t&ztiEeattit

DA ezt sRtE

rx trigger level

tx trigger level

drc burst type

ready timeout cycle ¢
EEHBIEFEIER cycle 21
EAUEREA cycle £
St ERA cycle £1

13
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phase_cycle_nwdd
phase_cycle nr

phase_cycle rdsp

5.2 T153 &%)

34
BEHUEREHA cycle 21
recovery [EHH cycle £
EEIEEEERE R, FINFETF nrdd

o struct Ibc_cs cfg: EEE LBC HiEHTFSE, SFERENAT.

7= 5-2: struct Ibc_cs_cfg £&}i5E

28

cle_cycle num

ax
i SfEHEA cycle £, FAECE timing_flag = 0

HHEEIER cycle £, FECE timing_flag=0

dat_cycle num
addr_mux_type
Ibc_protocol
bus_endian
transfer_width
bus_addr_offset
rd_sync_type
wr_sync_type
clk_divider

clk_delay time

ready {SSHERICNIE A

rd_ready en
wr_ready en
ready delay time
rd_ready_mode
wr_ready mode
ready_polarity
dp_mode
dp_parity
dp_en

be parity en
de_polarity

byte BXUESHKItERE

cs_rdoff time
cs_wroff_time
cs_on_time
cs_polarity
ale_rdoff time
ale wroff_time
ale_on_time
ale_polarity

ale_aad_rdoff time

HUEREE cycle 2y, FHACE timing_flag = 0
S A& NON/AD/AAD MUX
RE&RTFEL, Ibc mode0/1/2
RN

LI5S 8/16/32 bit

R R (ERY

ERE/REERE

SRL/REERE

FCLK BEI o EREECE

SIRRTERS FCLK #BfE

SEAEH ready HMIERE

St ready 1&iNMERE

ready EE0FIEREE

T4 ready IS, NE—NMEUEN ready/tNENMEIERT ready
Si&Hi ready MUIES, NE—MEUEN ready/tNENMTIERY ready
ready {55ttt

FHBEIEIIOET,, B byte 196, A byte —iEiEe
EHBEUERIORTUEE

EMBEUERIR RS

BE (5S5&55H@R0udEE, (£HEAT LBE (555 58IERK
HIEERSSRMEE

R ESIE R RETZ
RISESSERTTRIZ

RIEESEAIZ

REESHKE

ALE {SBiEERFTHATZ

ALE (55 5EHT3EZ

ALE 555 %EI%!

ALE (5S4

AAD SR TFE— MEIHESEHERTHATZ
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aX
ale_aad_wroff time
ale_aad_on_time
we_off time
we on_time
we_polarity
oe off time
oe_on_time
oe_polarity
oe_aad_off time
oe aad on_time
oe _page_time

OE PAGE #&={fsi58
rd_cycle_time
wr_cycle time
rd_access_time
wr_access_time
page_access_time
wr_data_on_time
cle_off _time
cle_on_time
cle_mode

cle_polarity

AAD SR FE—MEIHES BIEHITATZ
AAD SRTE— MEIHEEHEMATZ
WE (551503 %!

WE (55833 %

WE {554k

OF {55 F3HZ)

OF (5585AIZl

OF {51k

AAD SHF OE {E558—IRTHEIZ
AAD AT OF (5% —XEXAZI
OE PAGE X F =B S

MRS ERR RS

SiEmS RIS

BB ELIERENZ
SEREEEIERENZ

burst {E4RT, FELUBARHEATA
EELURMERS EARTE

CLE {5E73Ad%l, X LBC MODE1 RIFETEX
CLE {E8%AJ%l, X LBC MODE1 Rt TEX

MAHER: TR

CLE {55%#%, {#ArT single it &% CLE (55, XA single (G &% CLE 55

CLE (55t

e strcut Ibc_trans_cfg: LBC & ERIEHISHEE, M FRAEXUT.

7= 5-3: strcut Ibc_trans_cfg 2588

o
cs_da_haddr[CS_NUMS]
cs_da_laddr[CS_NUMS]
¢s_ida_haddr[CS_NUMS]
¢s_ida_laddr[CS_NUMS]
Ibc_rx_negative_sel
Ibc_tx_negative_sel
Ibc_fclk sel

dma_priority
ida_priority
da_priority

ax

csn EiAIaibibEsE)_EiR
csn EEEAIAbEESE TR
csn B Zs E) R
csn (BRI HEAEZS A RBR

LBC RX (F5REERRFRTTHREE

LBC X (FSEAERR M HiEH

LBC FCLK A%
LBCFCLK Réh{ag

DMA BEAfS R E

IDA BEEILERIRE

DA BEELSERIZE

o structlbc_ida_cfg: FIFAECE IDA BIEHI burst S5,
o struct lbc_da_cfg: FFECE DA BE&H burst 245,
o struct Ilbc_dma _cfg: FBFECE DMA BE&RY burst S35,
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EEZSHHERS VIESEGHEFM User Manual 3244 Peripherals->Local Bus Controller(LBC)->Register Description 75,
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demo BRNAITF: rtos/lichee/hal v2/hal/examples/Ibc/ .
LA T153 dma demo 79f5l, HBANT.

6.1 i&f¢ LBC EeEIiERZERY SPI

N5 LBC ki SPI #H47EE, BIRIERIBEEES|H). ik, 2% rtos/lichee/hal_v2/hal/source/lbc/sunxi_lbc_v2_spi_tool.c , i&
g SPI IKzA,

6.2 EZE Master
TRIERIZERCE LBC S51H:
_gpio_init(void)
ECERTRF, BOAGER Ibc model, NREEAELbATE, 182 Ibc_default_cs_timing FIF#IAHARE:

static const struct 1lbc_cs_cfg lbc_default_cs_timing = {
.cle_cycle_num = DEFAULT_CLE_CYCLE_NUM,
.ale_cycle_num = DEFAULT_ALE_CYCLE_NUM,
.dat_cycle_num = DEFAULT_DAT_CYCLE_NUM,

.addr_mux_type = ADDR_MUX_AD_TYPE,
.1bc_protocol = TIME_MODE_LBC1,
.bus_endian = LITTLE_BUS_ENDIAN,
.transfer_width = DATA_WIDTH_32_BIT,
.bus_addr_offset = DISABLE,
.rd_sync_type = SYNC_RD_WR_TYPE,
.wr_sync_type = SYNC_RD_WR_TYPE,

.clk_divider =DEFAULT_CLK_DIVIDER,
.clk_delay_time = CLK_DELAY_©_CYCLE,

.ready_timeout_time = oxC1,

.rd_ready_en ENABLE,

.wr_ready_en = DISABLE,
.ready_delay_time READY_DELAY_©_CYCLE,
.rd_ready_mode DETECT_READY_EVERY_TRANS,
.wr_ready_mode DETECT_READY_FIRST_TRANS,

.ready_polarity

ACTIVE_HIGH,

.dp_mode = ONE_DP_PER_BYTE,
.dp_parity = EVEN_PARITY,
.dp_en = ENABLE,
.be_parity_en = DISABLE,

.de_polarity

ACTIVE_HIGH,

ity =ACTIVE_HIGH,
.wait_timeout_time = 0x0400,
.wait_polarity = ACTIVE_HIGH,
.wait_en = DISABLE,

.cs_polarity
.ale_polarity
.we_polarity
.oe_polarity

ACTIVE_LOW,
ACTIVE_HIGH,
ACTIVE_HIGH,
ACTIVE_LOW,

.oe_page_time = 0x00,
.oe_page_en = DISABLE,
.cle_mode = ENABLE_IN_SINGLE_TRANS,

.cle_polarity

ACTIVE_HIGH,
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REFSNAIGIIAIERAEAESE), RIFEEIR, BeSEHEREERE:

static const struct

.user_sel_en =
.fix_sel_en =
.addr_sel_en =

.cs_da_haddr[0]
.cs_da_laddr[@]
.cs_ida_haddr[e]
.cs_ida_laddr[@]

.cs_da_haddr[1]
.cs_da_laddr[1]
.cs_ida_haddr[1]

addr[1]=LBC_CS1_LADDR,

sel[2] =0,
sel[3]=0,

s

.ida_fix_cs =
.da_fix_cs

.cs_user_sel[Q]
.cs_user_sel[1]

.cs_da_haddr[2]
.cs_da_laddr[2]
.cs_ida_haddr[2]
.cs_ida_laddr[2]

.cs_da_haddr[3]
.cs_da_laddr[3]
.cs_ida_haddr[3]
.cs_ida_laddr[3]

.dma_fix_cs =

.1bc_clk_mode
.1bc_rx_negative_sel
.1bc_tx_negative_sel
.1bc_fclk_sel

.1bc_fclk_gate

.samp_dl_sw_value
.samp_dl_sw_en

.dma_priority
.ida_priority
.da_priority

1lbc_trans_cfg lbc_default_trans_cfg = {

DISABLE,
DISABLE,
ENABLE,

FI

X

LBC_CS@_HADDR,
LBC_CS@_LADDR,
LBC_CS@_HADDR,
LBC_CS@_LADDR,

LBC_CS1_HADDR,
LBC_CS1_LADDR,
LBC_CS1_HADDR,

LBC_CS2_HADDR,
LBC_CS2_LADDR,
LBC_CS2_HADDR,
LBC_CS2_LADDR,

LBC_CS3_HADDR,
LBC_CS3_LADDR,
LBC_CS3_HADDR,
LBC_CS3_LADDR,

_TO_CHANNEL®,

FIX_TO_CHANNELO,
FIX_TO_CHANNELO,

9,
9,

CLK_ALWAYS_ON,
NOT_REVERSE_PHASE,
REVERSE_PHASE,
CLK_FROM_CCU,
ENABLE,

DEFAULT_CHAIN_DELAY,
ENABLE,

MIDDLE_PRIORITY,
MIDDLE_PRIORITY,
MIDDLE_PRIORITY,

WBIRFHBIAGAN % 256M; 0x00000000 ~ Ox3FFFFFFF BRETEIIRIHIEZS|EE 0xCO000000 ~ OXFFFFFFFF,

#define LBC_CS@_LADDR
#define LBC_CS@_HADDR
#define LBC_CS1_LADDR
#define LBC_CS1_HADDR
#define LBC_CS2_LADDR
#define LBC_CS2_HADDR
#define LBC_CS3_LADDR
#define LBC_CS3_HADDR

(0x00000000)
(OXOFFFFFFF)
(0x10000000)
(OX1FFFFFFF)
(0x20000000)
(OX2FFFFFFF)
(0x30000000)
(OX3FFFFFFF)

1ZE DA/IDA/DMA burst type:

static const struct 1lbc_ida_cfg lbc_default_ida_cfg = {

.ida_burst_arb_grain

= IDA_BURST_ARB_GRAIN_512_BYTE,
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.ida_burst_type_type = BURST_TYPE_INCR,
t_type_length =0x1, //val=1length+1

.ida_dma_on = DISABLE,

.ida_rx_trigger_1vl = ox1,

.ida_tx_trigger_1vl = 0x80,

}s

static const struct 1lbc_da_cfg lbc_default_da_cfg = {
.da_cs_burst_sel[@] = BURST_SEL_AXI,
.da_cs_burst_sel[1] = BURST_SEL_AXI,
.da_cs_burst_sel[2] = BURST_SEL_AXI,
.da_cs_burst_sel[3] = BURST_SEL_AXI,

.da_burst_type_type[0] = BURST_TYPE_FIX,
.da_burst_type_length[@] ox0,
.da_burst_type_type[1] BURST_TYPE_FIX,
_type_length[1]=0x%0,
.da_burst_type_type[2] BURST_TYPE_FIX,
.da_burst_type_length[2] 0x0,
.da_burst_type_type[3] = BURST_TYPE_FIX,
.da_burst_type_length[3] 0x0,

.da_cs_saddr_reg[0] = ox0,
.da_cs_saddr_reg[1] = ox0,
.da_cs_saddr_reg[2] = ox@,
.da_cs_saddr_reg[3] = oxe,

.da_rx_trigger_1lvl = 0xe,
.da_tx_trigger_lvl = oxe,

s

static const struct 1lbc_dma_cfg lbc_default_dma_cfg = {
.dma_burst_arb_grain = DMA_BURST_ARB_GRAIN_512_BYTE,
.dma_drg_en = DISABLE,

t_type =BURST_TYPE_INCR,

.dma_burst_length = Ox7F,
.dma_rx_trigger_1vl = 0x0,
.dma_tx_trigger_1lvl = 0x0,

}s

6.3 fig& Slave

BCE Slave i, Slave F1 Master ROMY. K/, (U5, iSRS HHEERLA:

static void config_slave(sunxi_lbc_t *1bc, uint32_t cs)
{
uint32_t reg_val = 0;
reg_val = ((1lbc->cs_cfg[cs].lbc_protocol & 0x3) << 5)
| ((1bc->cs_cfg[cs].bus_endian&ex1)<<4)
| ((lbc->cs_cfg[cs].transfer_width & @x3) << 2)
| ((1bc->cs_cfg[cs].addr_mux_type & 0x3) << 0);
sunxi_lbc_spi_write(0x00, reg_val);
printf(">>> config slave 0x00: 0x%08x\n", reg_val);

RIE SPI BERIER, RS AEIZIER.
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MBS TR

sunxi :sunxi_spi_lhr w2 :[TNFO]:
[INFO]:
:[INrO]:
:sunxl spl 1bc w2:[INFO]:
sunxi:sunxi_spi_ lbc v2:|INFQ]:
sumxi:sunxi spi lbc w2:[INFQ]:
sumxi:sunxi spi lbc w2:[INFQ]:
sunxi:sunxi_spi_lbc_v2:[INFO]:
sSunyi [TMFO]:

aw_spi_The_weite data target reg val i< Ax8AAGARI0
txbuf @ ic Bxel
txbuf 1 is ox72
txbuf 2 15 axee
txbut 15 2xee
txbuf gxea
txbuf 2xea
txbuf xea
txhif ic A8

cunxi:cunxi spi lbc w2: aw_spi lbc write data

[

sunxi
sunxl

isunxi spi_ lbc aw_spi lbc write datea
aw_spl 1bc write data
aw_spi_ lbc write data
aw_spi lbc write data
aw_spi lbc write data
aw_spi_lbc write data
aw_spi_The_write_data

Lt P

(oI -

[
[
[
[
L
[
[
[
[

=] Ch

raunxi_spi_lhr_wo:

vl

sunxi: txbuf
txbuf -
Txbuf
txbuf
tabuf
txbuf &
twhut A
txbul
read buf
read buf

ax
£
=]

sunxi spi lbc
cunxi:sunxi spi_lbc
sunxl:sunxl spl 1bc wz:
sunxi:sunxi_spi_lbc_vw2:
sunxi:sunxi spi lbc w2:
cunxi:sunxi spi_lbc wi:
sunxi: sunxi_spi_lh

: aw spl lbc resd data
: aw_zpi lbc read data
: aw_spl 1bc rezd_data
: aw_spi_lbc_read_data
: aW_spi 1lbc read data
: aw_spi 1bc read_data
: aw_spi_lhr_read_data

oo
L]
[~

ax
£
=

&5

b bl

=~ T B -
B T O v B O

5.174370]
h.1/4342]
_174385]
6.174383]
6.174463]
5. 174167

[ PR Y ¥
]
- oo =

o T

sunxi:sunxi_spi lbc
sunxi spi lbc v2:

sunxi spi lbc

: aw_spi lbc_read data
: aw spi lbc read data
: aw_spl lbc read data

»
)

sunxi:

= @
P
L

sunxi:

6.174471] s
b. 174474 ]
5.174477 |

tsunxl spl 1bc o
®¥i:sunxi_spi_lbc w2:
isunxi spi lbc w2:

: aw_spl 1bc read data
: aw_spl_lbc_rezd data
: aw_spi 1lbc read data

»
o

read buf
read_buf
read buf

[N I ]
"
L]

=
L]

=
L]
m M M M M M
. 53 w5
[an] *d
I ]

=
o]
@

iz

s

5.174439 |
174483
6.1744805)
5.174499 |

is
is

sunxi:
Sunxi

sunxi spi_lbc
zsunxi_spi_Th

vl : 8w _s5pi lbc read data
: aw_spi_Thr_read_data

read but

=] oh
b I v
®ox
fare B
D W@

[
b

[=e]
=]

is
I wval

sunxi:sunxi spi_lbc w2:

sunxi:sunxi spi lbc v

: aw_spi 1lbc resd data

: aw spl lbc reed data is BwBeecoe3n

6.4 #H{TIESNik

// 1. init gpio
1lbc_gpio_init();

// 2. init clk
1bc_clk_init();

// 3. init master
do_lbc_init(&lbc_dev);

// 4. config slave
config_slave(&lbc_dev, cs_idx);

// 5. MRFEAHTchain delay BaiiE
if (do_training) {
1lbc_auto_calibrate_chain_delay(tsa_base, iodl);
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/1 5. BTESAE

do_write_read_test(tsa_base, iodl, loop_time, true);

/] 6. BREER
1bc_irqg_config(DEINIT_LBC_IRQ);
1bc_clk_deinit();

6.5 ESMBEAIEEHIERX
1. AR,

6-3

Y S A

N N N

Master Waveform trigger Slave
| I = |

' 1.spiconfig !

2. spi config readback !

|
|
e et T TP PP

|
3. write |

b, .o
il

Y

F T r"f ™
In. .II Ik lh k |

e S S
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o HHASAZ Slave HIEIERSIESR;
o ENKFRENHE Master inf FE4EE.
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o I\ Slave KHHIEIEERIER,;
o TEURAZEENIAEE Slave A0 SPI lEBEEEMIY;
o UNSREEUFIES, (B2 Master NEUERE, NEZEFE Master IRAIEHE.
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7.1 EREERVER

1. #&3 transfer mode Z&#REERIFH.
2. MEiIGEbEEEEIER.

3. 1 burst #E{AHEER.

4. 197 LBC slave itEBERHTS.

7.2 R E?

AR RN BRI IESE R (T536_LBC BAY/FURESZRY) (T153_LBC M4 &iSm) .

I iERY, IRERIRTEERE

12 CONFIG_RESERVE NO_CACHE MEM=y FeBE&TH.
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