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CCD— ey 22? Hi3510 Interface Controller SDRAM Controller
(AD)

Flash SDRAM

y

1-2 04 (2007-04-20)



Qﬁ GOAL Hi3510

Hi3510
1.2.1 RISC
.  ARM926EJS 16KB Cache 16KB Cache
- 16KB 8KB
- 32 RISC
. DSP 32x16 MAC Multiply and Accumulate
- Java
- MMU
- 240MHz
1.2.2 DSP
. 3 ALU 1 40 2 16
. 4 MAC Multiply and Accumulate
1.2.3
. H.264 basdine profile@Level 2.2
. H.263+
. HZ261
. JPEG
1.2.4
- 30fps@CIF
- D1
- 16kbit/s 3Mbit/s
1.2.5

- 2 apha
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1.2.6

1.2.7

1.2.8

1.2.9

1.2.10

1.2.11

DSP
AES/DES/3DES
1 MDIO
2 MII/RMII
2 10/1200 Mbit/s 1 CPU
3
2
IP
|EEE 802.1p 802.1Q VLAN
8 bit ITU-R BT.656/601 Y ChCr 4:2:2
camera
Raw Data
8 bit ITU-R BT.656/601 Y ChCr 4:2:2
24 LCD RGB/Y CbCr
Raw Data
2 I°’s 2
16
PCM
USB1.1 Host
UART I°C SSP/SPI
GPIO

1-4
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1.2.12

1.2.13

1.2.14

1.3

1.4

- 16 DDR SDRAM
- 32 SDRAM

- 8/16/32

- 8/16/32

. Linux WIinCE VxWorks

. 600mw DVS IPCamera
. 0.13um 1.2/25/3.3V
. 400 pin LFBGA 0.8mm
- -25 +85
Hi3510
1-2 1-3 Hi3510

19mmx 19mmx 1.36mm
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1
1-2 Hi3510 IP
-TV
LCD
Module
3
LCD/656
0 Cameral| 656 I 10/100 |
Module g PHY nternet
SPK&MIC Audio IS Hi3510 YIM 10/100
@ Codec - Media Processor PHY
GPIO USB1.1
Keys (8 60|« -~
QeQ
Q0Q
Remote ﬁ
Control
1-3 Hi3510 IPCamera
Camera| 656 1| 90/100
[ Module > PHY Internet
Audio s Hi3510 USB1.1 [0Szl et -0
SPK&MIC Codec Media Processor [« |~ =
SPI
Remote —> nammmmal \Wi-Fi Module
Control i
A
EBI
Y
SDRAM
1-6
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2.1

2.2 ARM926EJ-S ARMO926EJ-S
2.3 DSP DSP

2.4 Hi3510 Hi3510 Remap

04 (2007-04-20)

2-1




L

GOAL Hi3510
2
Hi3510 ARM926EJ-S DSP ARMO926EJ-S
DSP
H.261/H.263/H.264
ARM926EJ-S
- 32 ARMVSTEISA 5 DSP 32 ARM 16
Thumb
- 16kB Cache 16kB Cache 4  Set-associate = 8word Cache
line Cache Write-back ~ Write-through Cache
. Cache Round-robin
- 32 AHB ARM926EJ-S
1/2
- MMU VxWorks Linux WindowCE PalmOS
- 16kB TCM  8kB TCM
- little endian
- FIQ IRQ
- JTAG ETM
Hi3510 DSP DSP Core IMEM
DMEM JTAG
DSP Core RISC RISC-like  4-issues 8 super-
scalar DSP PFU ISU LSU
ALU MAU TIMER ICU
DSP
- ALU MAU 4
- 2 16 ALU
-1 40 ALU
- 2 16 MAC
- PFU
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2
- 1 8line 8word per line Cache
- Branch prediction logic
Cache miss

- LSU

- 2 32 Load/Store

- 2 AGU
- ISU
- TIMER DSP DSP 2 16
. ICU DSP 16

2-1
2-1 DSP
0 01 2 3 DMAC
DSP Idle Sleep
1 01 2 3 ARM
2 01 2 3 VIU
3 01 2 3 VOuU
4 01 2 3 DSU
5 01 2 3 DSP TIMERO
6 01 2 3 DSP TIMER1
7 01 2 3 DSP
Idle
8 01 2 3 S100
9 01 2 3 de-blocking
10 01 2 3 VENC
11 01 2 3 VDEC
12 01 2 3 SIO1
13 01 2 3 DSP
14 4 DEI ITAG
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2
15 5 ARM
PeriphCtrl1[29] DSP
0 13
DEI NMI
2.4 Hi13510

Hi3510 2-1 2-2 Hi3510 Remap
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2-1 Remap Hi3510

0x101F6000~0x101F6FFF

0x101F4000~0x101F4FFF

0x101F2000~0x101F2FFF
0x101F1000~0x101F1FFF

0x101E8000~0x101E8FFF
0x101E7000~0x101E7FFF
0x101E6000~0x101E6FFF
0x101E5000~0x101E5FFF
0x101E4000~ Ox101EAFFF
0x101E3000~0x101E3FFF
0x101E2000~0x101E2FFF
0x101E1000~0x101E1FFF
0x101E0000~0x101EO0FFF

0x10150000~0x1015FFFF
0x10140000~0x1014FFFF
0x10130000~0x1013FFFF
0x10120000~0x1012FFFF
0x10110000~0x1011FFFF

0x00000000~0x03FFFFFF

v RESERVED
PC DDRC DDRCSN
RESERVED RESERVED
SSP SF
RESERVED RESERVED
UART1 USB
UARTO RESERVED
RESERVED SIOo1
RTC DSU(TDE)
GPIO3 VIU
GPIO2 RESERVED
GPIO1 SIO0
GPIOO RESERVED
TIMER34 MEMC SDRCSN
TIMER12 RESERVED
WatchDog MEMC EBICSN3
System Controller MEMC EBICSN2
RESERVED MEMC EBICSN1
DDRC MEMC EBICSNO
VIC RESERVED
DMAC DES
VOU GPIO7
MEMC GPIO6
RESERVED GPIO5
MEMC EBICSN1 GPIO4

1

0xF8000000~0x FFFFFFFF
0xFO000000~0xF7FFFFFF

0xA0020000~0xA002FFFF

0xA0000000~0xAO000FFFF
0x90020000~0x9002FFFF

0x90010000~0x9001FFFF
0x90000000~0x9000FFFF

0x80080000~0x8008FFFF

0x60000000~0x67FFFFFF

0x3C000000~0x3FFFFFFF
0x38000000~0x3BFFFFFF
0x34000000~0x37FFFFFF
0x30000000~0x33FFFFFF

0x101FB000~0x101FBFFF
0x101FA000~0x101FAFFF
0x101F9000~0x101F9FFF
0x101F8000~0x101F8FFF
0x101F7000~0x101F7FFF
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2
i =
. Remap ARMO926EJ-S CP15 ITCM
0x00000000 DTCM 0x00004000
2-2 Remap Hi3510
* RESERVED 0xF8000000~0x FFFFFFFF
0x101F6000~0x101F6FFF PC DDRC DDRCSN |  0XFO000000~OXF7FFFFFF
RESERVED RESERVED
0x101F4000~0x101F4FFF SSP SF 0xA0020000~0x AO02FFFF
RESERVED RESERVED
0x101F2000~0x101F2FFF UART1 USB 0xA0000000~0x AOOOFFFF
0x101F1000~0x101F1FFF UARTO RESERVED
RESERVED SIO1 0x90020000~0x9002FFFF
0x101E8000~0x101E8FFF RTC DSU(TDE) 0x90010000~0x9001FFFF
0x101E7000~0x101E7FFF GPIO3 ViU 0x90000000~0x9000FFFF
0x101E6000~0x101E6FFF GPI02 RESERVED
0x101E5000~0x101E5FFF GPIO1 SIO0 0x80080000~0x8008FFFF
0x101E4000~0x101E4FFF GPIOO RESERVED
0x101E3000~0x101E3FFF TIMER34 MEMC SDRCSN 0x60000000~0x67FFFFFF
0x101E2000~0x101E2FFF TIMER12 RESERVED
0x101E1000~0x101E1FFF WatchDog MEMC EBICSN3 0x3C000000~0x 3FFFFFFF
0x101E0000~0x101EOFFF | System Controller MEMC EBICSN2 0x38000000~0x 3BFFFFFF
RESERVED MEMC EBICSN1 0x34000000~0x37FFFFFF
0x10150000~0x1015FFFF DDRC MEMC EBICSNO 0x30000000~0x 33FFFFFF
0x10140000~0x1014FFFF VIC RESERVED
0x10130000~0x1013FFFF DMAC DES 0x101FB0O00~0x101FBFFF
0x10120000~0x1012FFFF VOuU GPIO7 0x101FA000~Ox101FAFFF
0x10110000~0x1011FFFF MEMC GPIO6 0x101F9000~0x101F9FFF
RESERVED GPIO5 0x101F8000~0x101F8FFF
0x00004000~0x00005FFF DTCM GPIO4 0x101F7000~0x101F7FFF
0x00000000~0x00003FFF ITCM f
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31 MEMC
3.2 MEMC
3.3 MEMC

34 MEMC
35 MEMC

04 (2007-04-20)

3-1




GOAL Hi3510 Qﬁ

3
MEMC SDR SDRAM
NOR Flash MEMC 31
3-1 MEMC
I SDRAM
SDRAM/
BUS
MATRIX SRAM
Controller
SRAM
MEMC
- 1 SDR SDRAM
- 128MByte 1024M bits 32/16 SDR SDRAM
- 4 Memory 64M Byte 512M bits
- Page NOR Flash 8 16 32
- 1 Memory
- Memory Memory
- SDR SDRAM burst 1 2
- SDR SDRAM  Auto Refresh  Self Refresh
- SDRAM
MEMC 31
32
3-2 04 (2007-04-20)
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3

31
EBICS3N O Memory 3
EBICS2N O Memory 2
EBICSIN O Memory 1
0
Boot ROM
EBICSON @) Memory 0
BOOTSEL[1:0] || Memory 1 Memory
00 8
01 16
10 32
11 Reserved
EBIBLS3 o Memory
EBIDQ[31:24]
EBIBLS2 O Memory
EBIDQ[23:16]
EBIBLS1 O Memory
EBIDQ[15:8]
EBIBLSO O Memory
EBIDQ[7:0]
EBIOEN O Memory
EBIWEN O Memory
EBIDQ[31:0] /0 Memory 32
EBIADR[25:0] | O Memory
3-2
SDRCKFB I SDRAM PCB
MEMC SDRAM
SDRCK1 O SDRAM
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SDRCK?2 o) SDRAM 2 SDR SDRAM
SDRCK1 SDRCK2 SDRAM
SDRRASN o) SDRAM
SDRCASN o) SDRAM
SDRCSN o) SDR SDRAM
SDRDM3 o) SDRAM
EBIDQ[31:24]
SDRDM?2 o) SDRAM
EBIDQ[23:16]
SDRDM1 o) SDRAM
EBIDQ[15:8]
SDRDMO o) SDRAM
EBIDQ[7:0]
EBIWEN o) SDRAM
EBIDQ[31:16] | 1/O SDRAM 16
EBIDQ[15:0] | /O SDRAM 16
SDRCKE o) SDRAM
EBIADR[14:13] | O SDRAM bank
EBIADR[12:0] | O SDRAM
MEMC 32 0x1011 0000 O0x1011 FFFF
3-3 MEMC 0x1011 0000
0X000 MEMC_CONTROL | MEMC 3-8
0x004 MEMC_STATUS | MEMC 3-8
0x008 MEMC_CONFIG | MEMC 3-9
0x020 MEMC_DYNAMIC | SDR SDRAM Memory 3-9
CONTROL
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0x024 MEMC_DYNAMIC | SDR SDRAM Memory 311
REFRESH

0x028 MEMC_DYNAMIC | SDR SDRAM Memory 311
READCONFIG

0x030 MEMC_DYNAMIC | SDR SDRAM Memory 312
TRP

0x034 MEMC_DYNAMIC | SDR SDRAM Memory 312
TRAS

0x038 MEMC_DYNAMIC | SDR SDRAM Memory 3-12
SREX

0x044 MEMC_DYNAMIC | SDR SDRAM Memory 3-13
TWR

0x048 MEMC_DYNAMIC | SDR SDRAM Memory 3-13
TRC

0x04C MEMC_DYNAMIC | SDR SDRAM Memory 3-13
TRFC

0x050 MEMC_DYNAMIC | SDR SDRAM Memory 3-14
TXSR

0x054 MEMC_DYNAMIC | SDR SDRAM Memory bank A 3-14
TRRD bank B

0x058 MEMC_DYNAMIC | SDR SDRAM Memory load mode 3-14
TMRD

0x05C MEMC_DYNAMIC | SDR SDRAM Memory 3-15
TCDLR

0x080 MEMC_STATICEX Memory 3-15
TENDEDWAIT

0x100 MEMC_DYNAMIC | SDR SDRAM Memory 0 |3-16
CONFIGO

0x104 MEMC_DYNAMIC | SDR SDRAM Memory RAS CAS 3-19
RASCASO 0

0x200 MEMC_STIATICC Memory 0 3-20
ONFIGO

0x204 MEMC_STIATICW Memory 0 3-21
AITWENO

0x208 MEMC_STIATICW Memory 0 3-21
AITOENO
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3

0x20C MEMC_STIATICW Memory 0 321
AITRDO

0x210 MEMC_STIATICW Memory page mode 0 3-22
AITPAGEO

0x214 MEMC_STIATICW Memory 0 3-22
AITWRO

0x218 MEMC_STIATICW Memory Turn Round Delay 0 3-23
AITTURNO

0x220 MEMC_STIATICC Memory 1 3-20
ONFIG1

0x224 MEMC_STIATICW Memory 321
AITWEN1

0x228 MEMC_STIATICW Memory 1 321
AITOEN1

0x22C MEMC_STIATICW Memory 1 321
AITRD1

0x230 MEMC_STIATICW Memory page mode 1 3-22
AITPAGE1

0x234 MEMC_STIATICW Memory 1 3-22
AITWR1

0x238 MEMC_STIATICW Memory Turn Round Delay 1 3-23
AITTURN1

0x240 MEMC_STIATICC Memory 2 3-20
ONFIG2

0x244 MEMC_STIATICW Memory 3-21
AITWEN2

0x248 MEMC_STIATICW Memory 2 3-21
AITOENZ2

0x24C MEMC_STIATICW Memory 2 3-21
AITRD2

0x250 MEMC_STIATICW Memory page mode 2 3-22
AITPAGE2

0x254 MEMC_STIATICW Memory 2 3-22
AITWR2

0x258 MEMC_STIATICW Memory Turn Round Delay 2 3-23
AITTURN2

0x260 MEMC_STIATICC Memory 3 3-20
ONFIG3
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3

0x264 MEMC_STIATICW Memory 3-21
AITWENS3

0x268 MEMC_STIATICW Memory 321
AITOEN3

0x26C MEMC_STIATICW Memory 3 321
AITRD3

0x270 MEMC_STIATICW Memory page mode 3-22
AITPAGE3

0x274 MEMC_STIATICW Memory 3 3-22
AITWRS3

0x278 MEMC_STIATICW Memory Turn Round Delay 3 3-23
AITTURNS3

0x400 MEMC_AHBCONT | MEMC AHB 0 3-23
ROLO

0x404 MEMC_AHBSTAT | MEMC AHB 0 3-23
Uuso

0x408 MEMC_AHBTIME | MEMC AHB Timeout 0 3-24
OouTOo

0x420 MEMC_AHBCONT | MEMC AHB 1 3-23
ROL1

0x424 MEMC_AHBSTAT | MEMC AHB 1 3-23
usi

0x428 MEMC_AHBTIME | MEMC AHB Timeout 1 3-24
OuT1

0x440 MEMC_AHBCONT | MEMC AHB 2 3-23
ROL2

0x444 MEMC_AHBSTAT | MEMC AHB 2 3-23
us2

0x448 MEMC_AHBTIME | MEMC AHBTimeout 2 3-24
OouT2

0x460 MEMC_AHBCONT | MEMC AHB 3 3-23
ROL3

0x464 MEMC_AHBSTAT | MEMC AHB 3 3-23
US3

0x468 MEMC_AHBTIME | MEMC AHB Timeout 3 3-24
OuT3

0x480 MEMC_AHBCONT | MEMC AHB 4 3-23
ROL4
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3
0x484 MEMC_AHBSTAT | MEMC AHB 4 3-23
uss
0x488 MEMC_AHBTIME | MEMC AHB Timeout 4 3-24
OUT4

MEMC

3.5.1 MEMC_CONTROL

. 0x000
- R/W
- Ox1
- h
[31:3] Reserved
(2] L
0
[1] Reserved
(0] E MEMC
0 MEMCdisable
1 MEMC enable

3.5.2 MEMC_STATUS

0x004
R

0x9
h

[31:3]

Reserved

3-8
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3

(2] SA

0

1 sdf-refresh
[1] Reserved
(0] B MEMC

0 MEMCide

1 MEMC busy

3.9.3 MEMC_CONFIG

- 0x008
- R/W
- 0x0
- h
[31:1] Reserved
(0] B
0 littleendian
1 bigendian
Hi3510 little endian MEMC _BIGENDIAN
0

MEMC_BIGENDIAN
HRESETNn

3.5.4 MEMC_DYNAMICCONTROL

. 0x020

. RIW

. OXE_OOOE
. h

[31:14] | Reserved
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