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ʉɹʀʉ ɼʎʊʉ - ʜʝʢʦʜʝʨ ʮʠʬʨʦʚʦʛʦ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʮʠʬʨʦʚʳʭ ʪʝʣʝʚʠʟʠʦʥʥʳʭ 

ʧʨʠʩʪʘʚʦʢ ʩʪʘʥʜʘʨʪʥʦʡ ʠ ʚʳʩʦʢʦʡ ʯʝʪʢʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʝʢʦʜʠʨʦʚʘʥʠʝ ʪʝʣʝʚʠʟʠʦʥʥʳʭ 

ʩʠʛʥʘʣʦʚ ʩʧʫʪʥʠʢʦʚʦʛʦ, ʥʘʟʝʤʥʦʛʦ ʠ ʢʘʙʝʣʴʥʦʛʦ ʚʝʱʘʥʠʷ, ʘ ʪʘʢʞʝ IP-ʪʝʣʝʚʠʜʝʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʝʡʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʢʦʤʧʨʝʩʩʠʠ ʘʫʜʠʦ ʠ ʚʠʜʝʦ. 

ʉɹʀʉ ɼʎʊʉ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʡ 

ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʮʠʬʨʦʚʳʭ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʧʨʠʝʤʥʠʢʦʚ ʥʘ ʙʘʟʝ ʉɹʀʉ ɼʎʊʉ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʤʦʜʫʣʝʡ ʜʝʢʦʜʝʨʘ (ʋʕʄɼ). 

ɺ ʩʦʩʪʘʚ ʉɹʀʉ ʚʭʦʜʷʪ: ʙʣʦʢ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʚʠʜʝʦ ʩʠʛʥʘʣʦʚ, ʙʣʦʢ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʘʫʜʠʦ 

ʩʠʛʥʘʣʦʚ ʥʘ ʦʩʥʦʚʝ ʧʨʦʮʝʩʩʦʨʘ NeuroMatrixÈ NMC3 (DSP ʧʨʦʮʝʩʩʦʨʘ), RISC ʧʨʦʮʝʩʩʦʨ 

ʚʪʦʨʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ARM1176JZF-S, ʚʥʫʪʨʝʥʥʝʝ ʆɿʋ ʦʙʲʸʤʦʤ 9 ʄʙʠʪ, ʙʣʦʢʠ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ, ʫʩʪʨʦʡʩʪʚʦ ʢʦʥʪʨʦʣʷ JTAG, ʘ ʪʘʢʞʝ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʩʪʨʦʡʩʪʚ. 

ʉɹʀʉ ɼʎʊʉ ʨʘʙʦʪʘʝʪ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʝ 324 ʄɻʮ. 

ɼʦʢʫʤʝʥʪ ʩʦʜʝʨʞʠʪ ʦʧʠʩʘʥʠʝ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ ʉɹʀʉ ɼʎʊʉ, ʢʘʨʪʫ ʧʘʤʷʪʠ ʜʣʷ  

ʚʩʝʭ ʧʨʦʮʝʩʩʦʨʥʳʭ ʷʜʝʨ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʉɹʀʉ, ʠ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʝʝ ʦʩʥʦʚʥʳʭ 

ʧʦʜʩʠʩʪʝ 

 

 



 

      ʃʠʩʪ 

     ʖʌʂɺ.461268.005ʈʕ 5 

ʀʟʤ

. 

ʃʠʩʪ ̄  ʜʦʢʫʤ. ʇʦʜʧ. ɼʘʪʘ   

ʀʥʚ.ˉʧʦʜʣ. ʇʦʜʧ. ʠ ʜʘʪʘ ɺʟʘʤ.ʠʥʚ.ˉ ʀʥʚ.ˉʜʫʙʣ. ʇʦʜʧ. ʠ ʜʘʪʘ 

18212-2 
 

14.11.11 18212-1   
 

1 ʆʧʠʩʘʥʠʝ ʠ ʨʘʙʦʪʘ ʉɹʀʉ ɼʎʊʉ 

1.1 ʅʘʟʥʘʯʝʥʠʝ  ʉɹʀʉ ɼʎʊʉ 

 

ʉʠʩʪʝʤʘ ʥʘ ʢʨʠʩʪʘʣʣʝ ʜʝʢʦʜʝʨʘ ʮʠʬʨʦʚʦʛʦ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ (ʉɹʀʉ ɼʎʊʉ) 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʧʨʠʝʤʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ 

ʮʠʬʨʦʚʦʛʦ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʩʠʛʥʘʣʘ ʧʦ ʩʪʘʥʜʘʨʪʫ DVB. ʉɹʀʉ ɼʎʊʉ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʦʜʫʣʷ ʜʝʢʦʜʝʨʘ MPEG-4 (ʋʕʄɼ). 

ʉʠʩʪʝʤʘ ʥʘ ʢʨʠʩʪʘʣʣʝ ɼʎʊʉ ʚʳʧʦʣʥʷʝʪ ʟʘʜʘʯʠ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʦʪʦʢʘ ʜʘʥʥʳʭ, ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʚʠʜʝʦʩʠʛʥʘʣʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʩʦʢʦʡ ʯʝʪʢʦʩʪʠ, ʧʦ 

ʩʪʘʥʜʘʨʪʘʤ MPEG4-10/H.264/AVC HP/L4.1, MPEG2 MP/HL, SMPTE 421M/VC-1 AP/L3, 

ʜʝʢʦʜʠʨʦʚʘʥʠʝ ʘʫʜʠʦʩʠʛʥʘʣʘ ʧʦ ʨʘʟʣʠʯʥʳʤ ʩʪʘʥʜʘʨʪʘʤ, ʦʙʱʝʝ ʫʧʨʘʚʣʝʥʠʝ ʩʠʩʪʝʤʦʡ ʠ 

ʧʦʜʜʝʨʞʢʫ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʉɹʀʉ ɼʎʊʉ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

FullHD ɺʠʜʝʦʧʨʦʮʝʩʩʦʨ

ɼʝʢʦʜʝʨ ɺʠʜʝʦ

M
P

E
G

-2

H
.2

6
4

V
C

-1

ʋʩʪʨʡʦʩʪʚʦ 

ʤʘʩh ʪʘʙʠʨʦʚʘʥʠ̫

ɻʨʘʬʠʯʝʩʢʠʡ 

ʧʦʣʫʧʨʦʟʨʘʯʥr ʡ 

ʩʣʦʡ

2D 

ɻʨʘʬʠʯʝʩʢʠʡ 

ʫʩʢʦʨʠʪʝʣɹ

System Bus

16-ʙʠʪ 

DDR-II

ʂʦʥʪʨ.

8-ʢʘʥʘʣɹʥr ʡ ɸʫʜʠʦʧʨʦʮʝʩʩʦʨ

S/PDIF

ʀʥʪʝʨʬʝʡʩ

I2S

ʀʥʪʝʨʬʝʡʩ

NeuroMatrix 

DSP

HDMI 1.2

ʂʦʥʪʨʦʣʣʝʨ

ʎʝʥʪʨʘʣɹʥr ʡ ʚrʯʠʩʣʠʪʝʣɹ

ʗʜʨʦ ARM1176 

324 Mhz

ʂʦʥʪʨ. ʇɼʇ

ɹʫʬʝʨ ʧʘʤ̫ʪʠ

Peripheral & I/O

USB 2.0 Host

with Phy

Ethernet

100Base-T 

MAC

NAND-Flash

ʂʦʥʪʨ.

DVB & ɿʘɦ ʠʪʘ ʠʥʬʦʨʤʘʮʠʠ

ɼʝʤʫʣɹʪ. 

ʊʨʘʥʩʧʦʨʪʥʦʛʦ 

ʧʦʪʦʢʘ

ʂʨʠʧʪʦʧʨʦʮʝʩʩʦʨ

Smart Card

ʠʥʪʝʨʬʝʡʩ

ɿʘʛʨʫʟʦʯʥʦʝ 

ʇɿʋ

8 Kbyte
ɿʘɦ ʠɦ ʝʥʥʦʝ 

ʭʨʘʥʠʣʠɦ ʝ ʢʣʁ ʯʝʡ ʠ 

ʢʦʥʬʠʛʫʨʘʮʠʠ

DVB-CSA

ɼʝʩʢʨʝʤʙʣʝʨ

AES

DES/3DES

DVB 

Common

Interface

SPI-Flash

ʂʦʥʪʨ.

UART

SPI

I2C ʂʦʥʪʨ.

GPIO

16-ʙʠʪ

DDR-II

ʂʦʥʪʨ.

ɹʫʬʝʨ 

ʧʘʤ̫ʪʠ

 

ʈʠʩʫʥʦʢ 1 ï ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʉɹʀʉ ɼʎʊʉ 
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1.2 ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʉɹʀʉ ɼʎʊʉ 

- ʎʝʥʪʨʘʣʴʥʦʛʦʧʨʦʮʝʩʩʦʨ: 

o ɸʨʭʠʪʝʢʪʫʨʘ ARMv6 

o ʗʜʨʦ ʧʨʦʮʝʩʩʦʨʘ ARM1176JZF-S; 

o ʊʘʢʪʦʚʘʷ ʯʘʩʪʦʪʘ 324 ʄʛʮ 

o ʂʵʰ ʢʦʤʘʥʜ ï 16 ʂɹ; 

o ʂʵʰ ʜʘʥʥʳʭ ï 16 ʂɹ; 

o ʉʚʝʨʭʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ʢʦʤʘʥʜ (TCM) ï 16 ʂɹ; 

o ʉʚʝʨʭʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ ʜʘʥʥʳʭ (TCM) ï 16 ʂɹ; 

o ɹʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʧʘʤʷʪʴʶ MMU; 

o ɹʣʦʢ ʪʨʘʩʩʠʨʦʚʢʠ ʠ ʦʪʣʘʜʢʠ ETM11CSSingle; 

o ɺʦʟʤʦʞʥʦʩʪʴ ʙʘʡʪʦʚʦʛʦ ʜʦʩʪʫʧʘ ʢ ʧʘʤʷʪʠ; 

o ɺʦʟʤʦʞʥʦʩʪʴ ʥʝʚʳʨʦʚʥʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʧʘʤʷʪʠ; 

o ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Little Endian ʠ Big Endian ʧʦʨʷʜʢʘ ʙʘʡʪ. 

- ɸʨʭʠʪʝʢʪʫʨʘ ʰʠʥʳ: 

o ʉʧʝʮʠʬʠʢʘʮʠʷ ʰʠʥʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ AMBA 3.0  

o ʉʠʩʪʝʤʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʦʩʥʦʚʝ ʙʣʦʢʘ ʰʠʥʥʦʛʦ ʢʦʤʤʫʪʘʪʦʨʘ PL301; 

o 5 ʰʠʥʥʳʭ ʢʦʤʤʫʪʘʪʦʨʦʚ PL301; 

o 32-ʨʘʟʨʷʜʥʘʷ ʧʝʨʠʬʝʨʠʡʥʘʷ ʰʠʥʘ AXI. 

- ʂʦʥʪʨʦʣʣʝʨ ʧʨʝʨʳʚʘʥʠʡ: 

o ɺʝʢʪʦʨʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʧʨʝʨʳʚʘʥʠʡ; 

o IRQ ʠ FIQ ʛʝʥʝʨʘʪʦʨ ʜʣʷ ARM1176JZF-S; 

o ɿʘʧʨʦʩ ʧʨʝʨʳʚʘʥʠʡ ʤʘʢʩʠʤʫʤ 64 ʢʘʥʘʣʦʚ (ʚʢʣʶʯʘʷ 4 ʢʘʥʘʣʘ ʟʘʧʨʦʩʘ ʚʥʝʰʥʝʛʦ 
ʧʨʝʨʳʚʘʥʠʷ); 

o ʇʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʧʨʠʦʨʠʪʝʪ ʧʨʝʨʳʚʘʥʠʡ; 

o ʄʘʩʢʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʛʦ ʧʨʠʦʨʠʪʝʪʘ ʧʨʝʨʳʚʘʥʠʡ; 

o ɿʘʧʨʦʩ ʧʨʝʨʳʚʘʥʠʷ ʦʪ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ; 

o ɺʥʝʰʥʠʝ ʧʨʝʨʳʚʘʥʠʷ ʧʦ ʬʨʦʥʪʫ ʠʣʠ ʧʦ ʫʨʦʚʥʶ. 

- ɹʣʦʢ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ ʩʙʨʦʩʘ CRG: 

o ɻʝʥʝʨʘʮʠʷ ʪʘʢʪʦʚʳʭ ʩʠʛʥʘʣʦʚ ʨʘʟʣʠʯʥʦʡ ʯʘʩʪʦʪʳ; 

o ʈʝʞʠʤ ʦʩʪʘʥʦʚʢʠ (ʚʩʝ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʦʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʦ ʟʘʧʨʦʩʫ ʦʪ 

ARM1176JZF-S); 

o ʋʧʨʘʚʣʷʝʤʳʡ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʩʙʨʦʩ; 

o ɻʝʥʝʨʘʮʠʷ ʩʙʨʦʩʘ watchdog ʧʦ ʚʥʝʰʥʝʤʫ ʟʘʧʨʦʩʫ. 

- ʂʦʥʪʨʦʣʣʝʨ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʘʤʷʪʠ (DDR2 SDRAM): 

o ʇʦʜʜʝʨʞʢʘ DDR2 SDRAM; 

o ɼʚʘ ʢʦʥʪʨʦʣʣʝʨʘ DDR2 SDRAM ʩ 16-ʨʘʟʨʷʜʥʳʤʠ ʚʥʝʰʥʠʤʠ ʰʠʥʘʤʠ; 

o ʏʘʩʪʦʪʘ ʨʘʙʦʪʳ ʚʥʝʰʥʝʡ ʰʠʥʳ ʜʦ 324 ʄɻʮ; 

o 2ɻʙ ʥʘ ʢʘʞʜʦʡ ʰʠʥʝ DDR2. 

- ʂʦʥʪʨʦʣʣʝʨ ʇʘʤʷʪʠ (Flash/SRAM): 

o ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʜʦ 256 ʄʙ ʚʥʝʰʥʝʡ NAND Flash  

o 16-ʨʘʟʨʷʜʥʦʤʫ ʠʥʪʝʨʬʝʡʩʫ; 

o ʀʥʪʝʨʬʝʡʩ ʩ serial flash ʧʦ ʠʥʪʝʨʬʝʡʩʫ SPI. 

- ɺʥʫʪʨʝʥʥʷʷ SRAM: 

o 8 ʄʙʠʪ ʚʥʫʪʨʝʥʥʝʡ SRAM ʥʘ 64 ʙʠʪʥʦʡ AXI  ʰʠʥʝ; 

o 4 ʥʝʟʘʚʠʩʠʤʳʭ ʙʘʥʢʘ ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʠ; 
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o 2 ʮʠʢʣʘ ʦʞʠʜʘʥʠʷ ʜʣʷ ʥʘʯʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ 1 ʜʣʷ ʩʣʝʜʫʶʱʝʡ (ʜʣʷ ʟʘʧʠʩʠ ʠ ʜʣʷ 
ʯʪʝʥʠʷ). 

- DMA (8 ʢʘʥʘʣʦʚ): 

o 8 ʢʘʥʘʣʦʚ ʇɼʇ; 

o ʀʥʪʝʨʬʝʡʩ ʢ ʰʠʥʝ AMBA 3.0 AXI ; 

o ɺʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʱʝʥʠʡ ʧʦ ʥʝʢʨʘʪʥʳʤ ʘʜʨʝʩʘʤ; 

o ʌʠʢʩʠʨʦʚʘʥʥʳʡ, INCR ʠ WARP ʤʝʪʦʜʳ ʘʜʨʝʩʘʮʠʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʧʘʢʝʪʦʚ 

ʜʘʥʥʳʭ; 

o ʇʦʜʜʝʨʞʢʘ ʮʝʧʦʯʢʠ ʧʝʨʝʜʘʯ DMA.  

- UART: 

o 2 ʫʥʠʚʝʨʩʘʣʴʥʳʭ UART ʠ ʦʜʠʥ ʩ ʧʦʜʜʝʨʞʢʦʡ ʫʩʪʨʦʡʩʪʚ IrDA. 

- ʊʘʡʤʝʨ: 

o ɼʚʫʭʢʘʥʘʣʴʥʳʡ 32/16 ʙʠʪʥʳʡ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʩʯʝʪʯʠʢ ʥʘ APB; 

o 2 ʢʘʥʘʣʘ ʪʘʡʤʝʨʘ. 

- GPIO: 

o 24 ʙʠʪʥʳʝ ʧʦʨʪʳ ʚʭʦʜʘ ʚʳʭʦʜʘ ʦʩʥʦʚʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ; 

o GPIO ʧʦʨʪʳ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʳ ʩ ʜʨʫʛʠʤʠ ʧʦʨʪʘʤʠ ʩʠʩʪʝʤʳ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ 

ʯʠʩʣʘ ʚʥʝʰʥʠʭ ʚʳʚʦʜʦʚ. 

- ʚʠʜʝʦʧʨʦʮʝʩʩʦʨ ʚʠʜʝʦʩʠʛʥʘʣʘ ʚʳʩʦʢʦʡ ʯʝʪʢʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ: 

o ʤʫʣʴʪʠʬʦʨʤʘʪʥʳʡ ʜʝʢʦʜʝʨ ʚʠʜʝʦ ʧʦ ʩʪʘʥʜʘʨʪʘʤ H.264, MPEG-2, VC-1 ʩ 

ʨʘʟʨʝʰʝʥʠʝʤ ʜʦ 1920ʭ1080; 

o 2D ʛʨʘʬʠʯʝʩʢʠʡ ʫʩʢʦʨʠʪʝʣʴ; 

o ʙʣʦʢ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʡ; 

o ʚʠʜʝʦʢʦʥʪʨʦʣʣʝʨ ʩ ʬʫʥʢʮʠʝʡ ʥʘʣʦʞʝʥʠʷ ʧʦʣʫʧʨʦʟʨʘʯʥʳʭ ʩʣʦʝʚ ʠ ʚʥʝʰʥʠʤ 
ʮʠʬʨʦʚʳʤ ʠʥʪʝʨʬʝʡʩʦʤ ʚʠʜʝʦ ʧʦ ʩʧʝʮʠʬʠʢʘʮʠʠ BT-656 ʠ EIA/CEA-861-B. 

- 8-ʢʘʥʘʣʴʥʳʡ ʘʫʜʠʦʧʨʦʮʝʩʩʦʨ, ʚ ʪʦʤ ʯʠʩʣʝ: 

o ʎʇʉ NeuroMatrix ʜʣʷ ʘʫʜʠʦʜʝʢʦʜʠʨʦʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ; 

o ʙʣʦʢʠ ʘʫʜʠʦʠʥʪʝʨʬʝʡʩʦʚ I2S ʠ S/PDIF. 

- ʙʣʦʢ ʜʝʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ ʠ ʟʘʱʠʪʳ 

ʠʥʬʦʨʤʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ: 

o ʜʝʤʫʣʴʪʠʧʣʝʢʩʦʨ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ ʜʘʥʥʳʭ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʙʨʘʙʦʪʢʠ ʜʦ 

ʜʚʫʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʩ ʚʥʝʰʥʝʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠʣʠ ʠʟ 

ʧʘʤʷʪʠ; 

o ʠʥʪʝʨʬʝʡʩ DVB-CI; 

o ʠʥʪʝʨʬʝʡʩ ʩʤʘʨʪ-ʢʘʨʪʳ ʧʦ ʩʧʝʮʠʬʠʢʘʮʠʠ T0 ʠ T1; 

o ʜʝʩʢʨʝʤʙʣʝʨ DVB-CSA; 

o ʢʨʠʧʪʦʧʨʦʮʝʩʩʦʨ ʩ ʧʦʜʜʝʨʞʢʦʡ ʘʣʛʦʨʠʪʤʦʚ AES ʠ 3DES; 

o ʟʘʱʠʱʝʥʥʦʝ ʭʨʘʥʠʣʠʱʝ ʢʣʶʯʝʡ ʠ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʦʩʥʦʚʝ 

ʦʜʥʦʢʨʘʪʥʦ ʧʨʦʛʨʘʤʤʠʨʫʝʤʦʡ ʧʘʤʷʪʠ. 

- ʂʦʥʪʨʦʣʣʝʨ USB 2.0 Host HS ʩʦ ʩʢʦʨʦʩʪʴʶ ʨʘʙʦʪʳ ʜʦ 480 ʄʙʠʪ/ʩ. 

- ʂʦʥʪʨʦʣʣʝʨ Ethernet 10M/100M. 

- ʀʥʪʝʨʬʝʡʩ I2C: 

o 4 ʢʘʥʘʣʘ. 

- ʋʥʠʢʘʣʴʥʳʡ ID ʢʘʞʜʦʡ ʤʠʢʨʦʩʭʝʤʳ. 

- ʆʜʥʦʢʨʘʪʥʦ ʧʨʦʛʨʘʤʤʠʨʫʝʤʘʷ ʧʘʤʷʪʴ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
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- ɺʦʟʤʦʞʥʦʩʪʴ ʘʧʧʘʨʘʪʥʦʡ ʙʣʦʢʠʨʦʚʢʠ ʬʫʥʢʮʠʡ ʩʠʩʪʝʤʳ. 

- ʌʫʥʢʮʠʠ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 

o ʂʦʥʪʨʦʣʣʝʨ DMA ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʚʥʝʰʥʝʡ ʟʘʱʠʱʝʥʥʦʡ ʧʘʤʷʪʠ ʩ ʬʫʥʢʮʠʝʡ 

ʜʝʩʢʨʝʤʙʣʠʨʦʚʘʥʠʷ; 

o ʀʥʪʝʨʬʝʡʩ DVB-CI; 

o ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʘʧʧʘʨʘʪʥʳʡ ʙʣʦʢ ʜʝʩʢʨʝʤʙʣʠʨʦʚʘʥʠʷ CSA; 

o ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʙʣʦʢ ʫʩʣʦʚʥʦʛʦ ʜʦʩʪʫʧʘ ʩ ʧʦʜʜʝʨʞʢʦʡ AES ʠ3DES; 

o ʆʜʥʦʢʨʘʪʥʦ ʧʨʦʛʨʘʤʤʠʨʫʝʤʘʷ ʧʘʤʷʪʴ OTP ʜʣʷ ʭʨʘʥʝʥʠʷ ʫʥʠʢʘʣʴʥʦʛʦ ID 

ʤʠʢʨʦʩʭʝʤʳ ʠ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
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1.3 ʋʩʪʨʦʡʩʪʚʦ ʠ ʨʘʙʦʪʘ  ʉɹʀʉ ɼʎʊʉ 

1.3.1 ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʉɹʀʉ ɼʎʊʉ 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʉɹʀʉ ɼʎʊʉ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. ʆʩʥʦʚʥʳʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ 

ʙʣʦʢʘʤʠ ʉɹʀʉ ʷʚʣʷʶʪʩʷ: 

BOOT ROM  ï ʟʘʛʨʫʟʦʯʥʦʝ ʇɿʋ, 

IM 0, IM 1 ï ʙʘʥʢʠ ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʠ ʩʠʩʪʝʤʥʦʡ ʦʙʣʘʩʪʠ, 

TS DEMUX  ï ʜʝʤʫʣʴʪʠʧʣʝʢʩʦʨ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ, 

CRYPTO ï ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʙʣʦʢ ʜʝʩʢʨʝʤʙʣʠʨʦʚʘʥʠʷ, 

EM0 ï ʠʥʪʝʨʬʝʡʩ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ DDR2 ʩʠʩʪʝʤʥʦʡ ʦʙʣʘʩʪʠ, 

APB32 D ï ʙʣʦʢ ʨʝʛʠʩʪʨʦʚ ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘʤʠ ʩʠʩʪʝʤʳ, 

SPI MEM  ï ʢʦʥʪʨʦʣʣʝʨ ʚʥʝʰʥʝʡ flash ʧʘʤʷʪʠ ʩ ʠʥʪʝʨʬʝʡʩʦʤ SPI, 

ARM 1176JZF-S ï ʷʜʨʦ ʧʨʦʮʝʩʩʦʨʘ ARM1176, ʚʝʜʫʱʝʛʦ ʚ ʩʠʩʪʝʤʝ, 

ETM 11 ï ʦʪʣʘʜʦʯʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʜʣʷ ʧʨʦʮʝʩʩʦʨʘ ARM11, 

ETB ï ʙʫʬʝʨ ʪʨʘʩʩʠʨʦʚʢʠ ʧʨʦʮʝʩʩʦʨʘ ARM11, 

XDMAC  ï ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʇɼʇ, 

GRAPH ACCEL  ï ʫʩʢʦʨʠʪʝʣʴ 2D ʛʨʘʬʠʢʠ, 

VIDEO  DECODER ï ʢʦʥʬʠʛʫʨʠʨʫʝʤʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʚʠʜʝʦ, 

DVB CI  ïʠʥʪʝʨʬʝʡʩ DVB-CI, 

NAND ïʠʥʪʝʨʬʝʡʩ ʩ NAND Flash ʧʘʤʷʪʴʶ, 

ETH  ï ʢʦʥʪʨʦʣʣʝʨ Ethernet MAC, 

USB ï ʢʦʥʪʨʦʣʣʝʨ USB Host 2.0, 

VIC  ï ʚʝʢʪʦʨʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʧʨʝʨʳʚʘʥʠʡ, 

I2S ï ʢʦʥʪʨʦʣʣʝʨ ʘʫʜʠʦ ʠʥʪʝʨʬʝʡʩʘ I2S, 

SPDIF ï ʢʦʥʪʨʦʣʣʝʨ ʘʫʜʠʦ ʠʥʪʝʨʬʝʡʩʘ SPDIF, 

VIDEO  CONTROLLER  ï ʢʦʥʪʨʦʣʣʝʨ ʚʠʜʝʦ ʠʥʪʝʨʬʝʡʩʘ, 

IM 2 ï ʙʘʥʢʠ ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʠ ʦʙʣʘʩʪʠ ʚʠʜʝʦ ʜʝʢʦʜʝʨʘ, 

EM1 ï ʠʥʪʝʨʬʝʡʩ ʚʥʝʰʥʝʡ ʧʘʤʷʪʠ DDR2 ʦʙʣʘʩʪʠ ʚʠʜʝʦ ʜʝʢʦʜʝʨʘ, 

I2C ï ʢʦʥʪʨʦʣʣʝʨ I2C ʰʠʥʳ, 

SPI ï ʢʦʥʪʨʦʣʣʝʨ SPI ʠʥʪʝʨʬʝʡʩʘ, 

TIME  ï ʪʘʡʤʝʨʳ, 

WD ï ʩʠʩʪʝʤʥʳʡ watchdog, 

GPIOa, GPIOf  ï ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʧʦʨʪʳ ʚʚʦʜʘ-ʚʳʚʦʜʘ, 

SCI ï ʠʥʪʝʨʬʝʡʩ ʩʤʘʨʪ-ʢʘʨʪʳ, 

EIRQ  ï ʢʦʥʪʨʦʣʣʝʨ ʚʥʝʰʥʠʭ ʧʨʝʨʳʚʘʥʠʡ, 

AXI 64 A ï ʫʧʨʘʚʣʷʝʤʳʡ ʤʘʪʨʠʯʥʳʡ ʢʦʤʤʫʪʘʪʦʨ ʩʠʩʪʝʤʥʦʡ ʦʙʣʘʩʪʠ, 

AXI 64 B ï ʫʧʨʘʚʣʷʝʤʳʡ ʤʘʪʨʠʯʥʳʡ ʢʦʤʤʫʪʘʪʦʨ ʦʙʣʘʩʪʠ ʚʠʜʝʦ ʜʝʢʦʜʝʨʘ, 

AXI 32 C ï ʤʘʪʨʠʯʥʳʡ ʢʦʤʤʫʪʘʪʦʨ ʧʝʨʠʬʝʨʠʡʥʦʡ ʰʠʥʳ, 

AXI 64 D, AXI 64 F ï ʤʘʪʨʠʯʥʳʝ ʢʦʤʤʫʪʘʪʦʨʳ ʩʠʩʪʝʤʳ ʩʢʦʨʦʩʪʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ, 

APB32 C ï ʰʠʥʘ ʧʝʨʠʬʝʨʠʡʥʳʭ ʫʩʪʨʦʡʩʪʚ, 

TAP ï ʢʦʥʪʨʦʣʣʝʨ ʪʝʩʪʦʚʦʛʦ ʧʦʨʪʘ, 

NMC3 ï ʷʜʨʦ DSP ʧʨʦʮʝʩʩʦʨʘ, 

AES - ʙʣʦʢ ʰʠʬʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʚ ʩʪʘʥʜʘʨʪʝ AES, 

APB32MULT  ïʙʣʦʢ ʨʝʛʠʩʪʨʦʚ ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʨʦʡʩʪʚ ʧʦʜʩʠʩʪʝʤʳ òmultimediaò, 

AUDDMA  ïʢʦʥʪʨʦʣʣʝʨ ʇɼʇ ʘʫʜʠʦ ʠʥʪʝʨʬʝʡʩʦʚ. 
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ʈʠʩʫʥʦʢ 2 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʉɹʀʉ ɼʎʊʉ 

1.3.2 ʉʠʩʪʝʤʥʳʡ ʫʨʦʚʝʥʴ ʉɹʀʉ ɼʎʊʉ 

1.3.2.1 ʉʠʩʪʝʤʥʘʷ ʰʠʥʘ ʉɹʀʉ ɼʎʊʉ 

ʉʠʩʪʝʤʥʘʷ ʰʠʥʘ ʉɹʀʉ ɼʎʊʉ ʧʦʩʪʨʦʝʥʘ ʥʘ ʦʩʥʦʚʝ ʰʠʥʥʳʭ ʢʦʤʤʫʪʘʪʦʨʦʚ ARM PL301 

ʧʦ ʩʧʝʮʠʬʠʢʘʮʠʠ AMBA  AXI  3.0. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʳʭ ʰʠʥʥʳʭ ʢʦʤʤʫʪʘʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʧʨʠʦʨʠʪʝʪʦʚ ʜʦʩʪʫʧʘ ʢ ʫʩʪʨʦʡʩʪʚʘʤ ʩʠʩʪʝʤʳ. ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ ʧʨʠʦʨʠʪʝʪʦʚ 

ʜʦʩʪʫʧʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʨʝʛʠʩʪʨʦʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʫʩʪʨʦʡʩʪʚ ARM 

PL301. 

ʉʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʷʪʴ ʙʣʦʢʦʚ ʢʦʤʤʫʪʘʮʠʠ. ɹʘʟʦʚʳʝ ʘʜʨʝʩʘ ʧʦʨʪʦʚ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ 

ʫʩʪʨʦʡʩʪʚ PL301A, PL301C, PL301D, PL301F ʠ PL301b ʧʨʝʜʩʪʘʚʣʝʥʳ ɺ ʪʘʙʣʠʮʝʭ 4 ʠ 6. ɺ 

ʊʘʙʣʠʮʘ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʨʝʛʠʩʪʨʦʚ ʙʣʦʢʘ PL301 

 

ʊʘʙʣʠʮʘ 1- ʂʘʨʪʘ ʨʝʛʠʩʪʨʦʚ ʙʣʦʢʘ PL301 
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ʇʨʠʤʝʯʘʥʠʝ 1 

a. ʈʘʟʤʝʱʝʥʠʝ ʘʜʨʝʩʦʚ ʜʣʷ ʘʨʙʠʪʨʘʞʘ ʫʧʨʘʚʣʷʶʱʠʭ ʨʝʛʠʩʪʨʦʚ 0x20 x n, ʛʜʝ n - 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʥʪʝʨʬʝʡʩʦʚ slave. 

b. ɿʥʘʯʝʥʠʝ ʧʨʠ ʦʙʥʫʣʝʥʠʠ ʨʝʛʠʩʪʨʘ ʫʧʨʘʚʣʝʥʠʷ ʘʨʙʠʪʨʘʞʝʤ ʟʘʚʠʩʠʪ ʦʪ 

ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ AMBA  ɼʠʟʘʡʥʝʨʦʤ (Designer). ʉʤ. 

AMBA  Designer (FD01) User  Guide ʜʣʷ ʙʦʣʴʰʝʡ ʠʥʬʦʨʤʘʮʠʠ. 

c. ʈʘʟʤʝʱʝʥʠʝ ʘʜʨʝʩʦʚ ʜʣʷ QoS Tidemark 0x400 + 0x20x n, ʛʜʝ n ï ʢʦʣʠʯʝʩʪʚʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʥʪʝʨʬʝʡʩʦʚ ʤʘʩʪʝʨʘ. 

d. ʈʘʟʤʝʱʝʥʠʝ ʘʜʨʝʩʦʚ ʜʣʷ QoS ʋʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ 0x404 + 0x20 x n, ʛʜʝ n-

ʢʦʣʠʯʝʩʪʚʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʥʪʝʨʬʝʡʩʦʚ ʤʘʩʪʝʨʘ. 

e. ɻʜʝ nn ï ʢʦʣʠʯʝʩʪʚʦ slave ʠʥʪʝʨʬʝʡʩʦʚ, ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʳʭ ʚ ʜʠʘʧʘʟʦʥʝ 0x01-

0x20. 

f. ɻʜʝ nn ï ʢʦʣʠʯʝʩʪʚʦ ʠʥʪʝʨʬʝʡʩʦʚ ʤʘʩʪʝʨʘ, ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʥʥʳʭ ʚ ʜʠʘʧʘʟʦʥʝ 0x01-

0x20. 

ʇʨʠʤʝʯʘʥʠʝ 2 

*  ɼʦʢʫʤʝʥʪ PrimeCell High-Performance Matrix(PL301) revision: r1p0 Technical Manual.
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ʂʘʨʪʘ ʧʦʜʢʣʶʯʝʥʠʷ ʙʣʦʢʦʚ ʢ ʩʠʩʪʝʤʥʦʡ ʰʠʥʝ ʉɹʀʉ ɼʎʊʉ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʧʨʠʣʦʞʝʥʠʠ 

ʚ  ʪʘʙʣʠʮʝ ɹ1 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʫʩʪʨʦʡʩʪʚʦ ARM PL301 ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʜʦʢʫʤʝʥʪʝ: 

ñPrimeCell High-Performance Matrix (PL301) Technical Reference Manual r1p2ò 
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1.3.2.2 ʗʜʨʦ ʧʨʦʮʝʩʩʦʨʘ ARM1176 

1.3.2.2.1 ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʩʦʨʦʚ ARM 11 

ʗʜʨʘ RISC ʧʨʦʮʝʩʩʦʨʦʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ARM11 (ARM1176JZ-SÊ and     

ARM1176JZF-SÊ) ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʩʝʨʠʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ 

çʚʩʪʨʦʝʥʥʳʝè ʧʨʠʤʝʥʝʥʠʷ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʘʞʥʝʡʰʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʤʠʥʠʤʠʟʘʮʠʷ 

ʧʣʦʱʘʜʠ ʥʘ ʢʨʠʩʪʘʣʣʝ ʠ ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʩʦʢʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʧʨʦʮʝʩʩʦʨʳ ARM11 ʨʝʘʣʠʟʫʶʪ ʩʠʩʪʝʤʫ ʢʦʤʘʥʜ ARMv6, 

ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ: 

ʘ) ʨʘʩʰʠʨʝʥʠʝʤ ʩʠʩʪʝʤʳ ʢʦʤʘʥʜ ʜʣʷ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ, 

ʙ) SIMD ʨʘʩʰʠʨʝʥʠʝʤ ʩʠʩʪʝʤʳ ʢʦʤʘʥʜ ʜʣʷ ʧʦʪʦʢʦʚʳʭ ʟʘʜʘʯ (ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʚʠʜʝʦ 

ʦʙʨʘʙʦʪʢʝ ʜʦʩʪʠʛʘʝʪʩʷ ʜʚʫʭ- ... ʯʝʪʳʨʝʭ- ʢʨʘʪʥʦʝ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ), 

ʚ) ʧʦʜʜʝʨʞʢʦʡ ʪʝʭʥʦʣʦʛʠʠ ARM JazelleÊ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ Java 

ʧʨʠʣʦʞʝʥʠʡ, 

ʛ) ʥʘʙʦʨʦʤ ʢʦʤʘʥʜ ThumbÈ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʘʢʪʥʦʛʦ  ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ (ʪʨʝʙʦʚʘʥʠʷ 

ʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʰʠʥʳ ʠ ʦʙʙʲʝʤʫ ʧʘʤʷʪʠ ʢʦʤʘʥʜ ʩʦʢʨʘʱʘʶʪʩʷ ʥʘ 35%). ʂʦʤʘʥʜʳ 

ThumbÈ  ʠʤʝʶʪ ʜʣʠʥʫ 16 ʙʠʪ ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʪʘʥʜʘʨʪʥʦʡ 32 ʙʠʪʦʚʦʡ ʢʦʜʠʨʦʚʢʠ. 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʷʜʨʘ ʧʨʦʮʝʩʩʦʨʘ ARM11 ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. 

  

ʈʠʩʫʥʦʢ 3 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʷʜʨʘ ʧʨʦʮʝʩʩʦʨʘ ARM11 
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ɺ ʩʦʩʪʘʚ ʷʜʨʘ ARM1176JZF-SÊ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ: ʧʨʦʮʝʩʩʦʨ 

ʮʝʣʦʯʠʩʣʝʥʥʦʡ ʘʨʠʬʤʝʪʠʢʠ, ʙʣʦʢ ʦʪʣʘʜʢʠ ʠ ʢʦʥʪʨʦʣʣʝʨ ʚʥʝʰʥʝʛʦ ʩʦʧʨʦʮʝʩʩʦʨʘ, ʢʵʰ ʢʦʤʘʥʜ ʠ 

ʜʘʥʥʳʭ ʧʦ 16ʂʙ, ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʧʘʤʷʪʴʶ, ʰʠʥʥʳʡ ʠʥʪʝʨʬʝʡʩ AMBA  AXI, ʩʦʚʤʝʩʪʠʤʳʡ ʩ 

ʰʠʥʥʦʡ ʩʧʝʮʠʬʠʢʘʮʠʝʡ AMBA  3.0, ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʧʦʚʳʰʝʥʥʫʶ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʠ ʤʝʥʴʰʠʝ ʟʘʜʝʨʞʢʠ. 

ɺʳʩʦʢʦʨʦʠʟʚʦʜʠʪʝʣʴʥʳʡ ʷʜʨʦ ʧʨʦʮʝʩʩʦʨʘ ʮʝʣʦʯʠʩʣʝʥʥʦʡ ʘʨʠʬʤʝʪʠʢʠ ʠʤʝʝʪ 8-ʤʠ 

ʩʪʫʧʝʥʯʘʪʳʡ ʢʦʥʚʝʡʝʨ, ʧʦʟʚʦʣʷʶʱʠʡ ʨʘʙʦʪʘʪʴ ʥʘ ʚʳʩʦʢʠʭ ʪʘʢʪʦʚʳʭ ʯʘʩʪʦʪʘʭ, ʥʝʟʘʚʠʩʠʤʳʝ 

ʢʦʥʚʝʡʝʨʳ ʟʘʛʨʫʟʢʠ/ʚʳʟʨʫʟʢʠ (load/store) ʠ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʘʧʧʘʨʘʪʥʫʶ ʧʦʜʜʝʨʞʢʫ 

ʧʨʝʜʩʢʘʟʘʥʠʷ ʧʝʨʝʭʦʜʦʚ ʠ ʩʪʝʢ ʚʦʟʚʨʘʪʘ ʠʟ ʧʨʦʮʝʜʫʨ. ʕʪʠ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʠʛʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 675 MIPS Dhrystone 2.1 ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʂʄʆʇ 

ʪʝʭʥʦʣʦʛʠʠ ʫʨʦʚʥʷ 0,13 ʤʢʤ. 

ʗʜʨʦ ARM1176JZF-SÊ ʠʤʝʝʪ ʦʧʮʠʦʥʥʳʡ VFP ʚʝʢʪʦʨʥʳʡ ʩʦʧʨʦʮʝʩʩʦʨ ʧʣʘʚʘʶʱʝʡ 

ʪʦʯʢʠ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʦʩʦʙʝʥʥʦ ʧʦʜʭʦʜʷʱʠʤʠ ʜʣʷ ʚʩʪʨʦʝʥʥʳʭ 3D ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ ʠ 

ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʦʚ. 

ʗʜʨʘ ARM11 ʚʧʝʨʚʳʝ ʚʢʣʶʯʘʶʪ ʜʚʝ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʬʠʨʤʳ ARM: 

ARM  TrustZone ï ʧʦʜʜʝʨʞʢʘ ʟʘʱʠʱʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʠ ʜʘʥʥʳʭ ʜʣʷ ʨʘʙʦʪʳ ʚ ʩʝʪʷʭ ʠ 

ʩʠʩʪʝʤʘʭ ʙʝʩʧʨʦʚʦʜʥʦʡ ʩʚʷʟʠ: 

ARM  Intelligent  Energy Manager (IEM ) ï ʩʦʚʤʝʱʝʥʥʘʷ ʘʧʧʘʨʘʪʥʦ/ʧʨʦʛʨʘʤʤʥʘʷ 

ʪʝʭʥʦʣʦʛʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʪʩʣʝʞʠʚʘʥʠʷ ʠ ʧʨʝʜʩʢʘʟʘʥʠʷ ʪʨʝʙʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚ 

ʤʫʣʴʪʠ ʟʘʜʘʯʥʳʭ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ, ʘ ʪʘʢʞʝ ʧʦʜʩʪʨʦʡʢʫ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʠ ʨʘʙʦʯʝʡ ʯʘʩʪʦʪʳ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. ʀʤʝʥʥʦ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʩʙʝʨʝʞʝʥʠʷ 

ʜʦ 25% ... 50% ʵʥʝʨʛʠʠ ʚ ʧʦʨʪʘʪʠʚʥʳʭ ʠ ʧʝʨʝʥʦʩʠʤʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʩ ʙʘʪʘʨʝʡʥʳʤ ʧʠʪʘʥʠʝʤ. 

ɹʦʣʝʝ ʪʦʛʦ, ʧʨʦʮʝʩʩʦʨ ʤʦʞʝʪ ʧʝʨʝʭʦʜʠʪʴ ʚ ʨʝʞʠʤ çpower downè ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʪʦʢʦʤ 

ʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʫʨʦʚʥʝ ʪʦʢʦʚ ʫʪʝʯʢʠ, ʝʩʣʠ ʢ ʥʝʤʫ ʥʝʪ ʦʙʨʘʱʝʥʠʡ. 

ɺ ʉɹʀʉ ɼʎʊʉ ʪʝʭʥʦʣʦʛʠʠ ARM TrustZone ʠ ARM Intelligent Energy Manager ʥʝ 

ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ. 

ʗʜʨʦ ʧʨʦʮʝʩʩʦʨʘ ARM11 ʠʤʝʝʪ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʧʦʜʩʠʩʪʝʤʫ ʧʘʤʷʪʠ, ʚʢʣʶʯʘʷ 

ʢʵʰ ʢʦʤʘʥʜ ʠ ʜʘʥʥʳʭ ʦʙʲʝʤʦʤ ʜʦ 64ʂ, ʦʧʮʠʦʥʥʫʶ, ʪʱʘʪʝʣʴʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʫʶ ʧʘʤʷʪʴ ʩ 

ʇɼʇ ʜʣʷ ʧʦʪʦʢʦʚʳʭ ʟʘʜʘʯ, 4-ʭ ʧʦʨʪʦʚʳʡ ʰʠʥʥʳʡ ʠʥʪʝʨʬʝʡʩ AMBA  3.0 AXI  ʜʣʷ ʙʳʩʪʨʦʛʦ 

ʜʦʩʪʫʧʘ ʢ ʧʘʤʷʪʠ ʜʘʥʥʳʭ ʠ ʢʦʤʘʥʜ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʧʘʤʷʪʠ ʚ 

ARMv6 ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʩʢʦʨʝʥʠʝ ʢʦʥʪʝʢʩʪʥʦʛʦ ʧʝʨʝʢʣʶʯʝʥʠʷ ʟʘʜʘʯ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ. 

ɺʝʢʪʦʨʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʨʳʚʘʥʠʡ ʧʨʦʮʝʩʩʦʨʘ ʩ ʨʝʞʠʤʦʤ ʩʦʢʨʘʱʝʥʥʦʛʦ ʦʪʢʣʠʢʘ ʥʘ 

ʧʨʝʨʳʚʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʙʦʪʫ ʚ ʧʨʠʣʦʞʝʥʠʷʭ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʇʨʦʮʝʩʩʦʨʥʦʝ ʷʜʨʦ ARM1176JZF-S ʚʢʣʶʯʘʝʪ ʚʩʝ ʥʦʚʦʚʚʝʜʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ARMv6, 

ʠʤʝʶʱʝʡ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ: 

¶ ʂʦʤʘʥʜʳ Store/Load Exclusive ʜʣʷ ʙʘʡʪʦʚ, ʧʦʣʫʩʣʦʚ ʠ ʜʚʦʡʥʳʭ  ʩʣʦʚ, ʘ ʪʘʢʞʝ 

ʥʦʚʫʶ ʢʦʤʘʥʜʫ Clear Exclusive. 

¶ ʈʝʘʣʴʥʘʷ ʢʦʤʘʥʜʘ no-operation (çʥʝʪ ʦʧʝʨʘʮʠʠè) ʠ ʢʦʤʘʥʜʘ yield. 

¶ ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʨʝʛʠʩʪʨʳ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ  ʧʝʨʝʠʤʝʥʦʚʘʥʠʷ 

ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʨʝʛʠʩʪʨʦʚ. 

¶ ʆʛʨʘʥʠʯʝʥʠʝ ʥʘ ʨʘʟʤʝʨ ʢʵʰʘ ʧʨʠ ʧʦʤʦʱʠ CP15 c1. ʈʘʟʤʝʨ ʢʵʰʘ  ʤʦʞʝʪ ʙʳʪʴ 

ʦʛʨʘʥʠʯʝʥ ʟʥʘʯʝʥʠʝʤ 16 Kɹʘʡʪ ʜʣʷ ʦʧʝʨʘʮʠʦʥʥʳʭ  ʩʠʩʪʝʤ (ʆʉ), ʢʦʪʦʨʳʝ ʥʝ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʨʘʩʢʨʘʩʢʫ ʩʪʨʘʥʠʮ.ʀʟʤʝʥʝʥʠʷ ʧʝʨʝʨʘʟʤʝʪʢʠ ʙʠʪʦʚ ʚ TEX. 

ɼʝʩʢʨʠʧʪʦʨʳ ʪʘʙʣʠʮʳ  ʩʪʨʘʥʠʮ MMU ARMv6 ʠʩʧʦʣʴʟʫʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʙʠʪʦʚ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʥʝʰʥʝʛʦ ʢʵʰʝʡ. ɽʜʚʘ ʣʠ ʚ 
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ʨʝʘʣʴʥʦʩʪʠ ʢʘʢʦʤʫ-ʥʠʙʫʜʴ ʧʨʠʣʦʞʝʥʠʶ ʧʦʥʘʜʦʙʷʪʩʷ ʚʩʝ ʵʪʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʢʘʟʳʚʘʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ 

ʧʨʦʮʝʩʩʦʨ ARM1176JZF-S ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʣʠʰʴ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʥʘʙʦʨʘ ʦʧʮʠʡ ʧʨʠ 

ʧʦʤʦʱʠ ʤʝʭʘʥʠʟʤʘ ʧʝʨʝʨʘʟʤʝʪʢʠ TEX. ʕʪʦ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʟʘʧʠʩʠ ʚ ʪʘʙʣʠʮʝ 

ʩʪʨʘʥʠʮ ʠʤʝʶʪ ʢʦʩʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ.  

¶ ʀʟʤʝʥʝʥ ʧʦʨʷʜʦʢ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʪʘ AP. ɺ ʧʨʦʮʝʩʩʦʨʝ ARM1176JZF-S ʢʦʜ b111 

ʚ APX ʠ AP[1:0] ʦʟʥʘʯʘʝʪ ʜʦʩʪʫʧ çʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷè ʚ ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʦʤ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʤ ʨʝʞʠʤʘʭ. AP[0] ʫʢʘʟʳʚʘʝʪ ʪʠʧ ʦʪʤʝʥʳ ʜʦʩʪʫʧʘ, ʦʰʠʙʢʫ ʙʠʪʘ 

ʜʦʩʪʫʧʘ, ʢʦʛʜʘ CP15 c1[29] ʨʘʚʥʦ 1. 

ʇʨʦʮʝʩʩʦʨʥʦʝ ʷʜʨʦ ARM1176JZF-S ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʮʝʣʦʯʠʩʣʝʥʥʦʝ ʷʜʨʦ, ʙʘʟʠʨʫʶʱʝʝʩʷ 

ʥʘ ʘʨʭʠʪʝʢʪʫʨʝ ARM ARM11 v6. ʆʥʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʠʩʪʝʤʳ ʢʦʤʘʥʜ ARM ʠ ThumbÊ, 

ʪʝʭʥʦʣʦʛʠʶ Jazelle ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʷʤʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʙʘʡʪ-ʢʦʜʦʚ Java, ʘ 

ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʥʘʙʦʨ SIMD ʢʦʤʘʥʜ ʜʣʷ  ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʛʨʘʤʤʘʭ ʮʠʬʨʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ʩʠʛʥʘʣʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʙʨʘʙʘʪʳʚʘʪʴ 16- ʠʣʠ 8-ʨʘʟʨʷʜʥʳʝ ʜʘʥʥʳʝ ʚ 32-ʨʘʟʨʷʜʥʳʭ ʨʝʛʠʩʪʨʘʭ. 

ʀʩʧʦʣʴʟʦʚʘʥʥʦʝ ʚ ʉɹʀʉ ɼʎʊʉ ʧʨʦʮʝʩʩʦʨʥʦʝ ʷʜʨʦ ARM1176JZF-S ʦʩʥʦʚʘʥʦ ʥʘ ʝʛʦ ʚʝʨʩʠʠ 

r0p7 ʠ ʠʤʝʝʪ ʢʦʥʬʠʛʫʨʘʮʠʶ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶʩʷ ʥʘʣʠʯʠʝʤ/ʦʪʩʫʪʩʪʚʠʝʤ ʩʣʝʜʫʶʱʠʭ ʩʚʦʡʩʪʚ: 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʠʥʪʝʨʬʝʡʩ Advanced Microprocessor Bus Architecture (AMBA) 

Advanced Extensible Interface (AXI), 

ʮʝʣʦʯʠʩʣʝʥʥʦʝ ʷʜʨʦ ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʣʦʛʠʢʦʡ EmbeddedICE-RT, 

ʚʦʩʴʤʠʩʪʫʧʝʥʯʘʪʳʡ ʢʦʥʚʝʡʝʨ, 

ʧʨʝʜʩʢʘʟʘʥʠʝ ʧʝʨʝʭʦʜʦʚ ʩʦ ʩʪʝʢʦʤ ʚʦʟʚʨʘʪʘ, 

ʨʝʞʠʤ ʩ ʤʘʣʦʡ ʟʘʜʝʨʞʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʝʨʳʚʘʥʠʡ, 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʩʦʧʨʦʮʝʩʩʦʨ ʦʪʣʘʜʢʠ CP14 ʠ ʩʠʩʪʝʤʥʳʡ ʩʦʧʨʦʮʝʩʩʦʨ CP15, 

ʫʩʪʨʦʡʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʧʘʤʷʪʴʶ ʢʦʤʘʥʜ ʠ ʜʘʥʥʳʭ Memory Management Units (MMU), 

ʨʘʙʦʪʘʶʱʠʝ ʩ ʙʫʬʝʨʘʤʠ MicroTLB ʠ ʝʜʠʥʳʤ ʛʣʘʚʥʳʤ ʙʫʬʝʨʦʤ Main TLB 

ʢʵʰ ʧʘʤʷʪʴ ʢʦʤʘʥʜ ʦʙʲʝʤʦʤ 16ʂʙʘʡʪ, 

ʢʵʰ ʧʘʤʷʪʴ ʜʘʥʥʳʭ ʦʙʲʝʤʦʤ 16ʂʙʘʡʪ, ʚʢʣʶʯʘʷ ʥʝʙʣʦʢʠʨʫʶʱʠʡ ʢʵʰ ʜʘʥʥʳʭ ʩ 

ʩʠʩʪʝʤʦʡ Hit-Under-Miss (HUM), 

ʚʠʨʪʫʘʣʴʥʦ ʠʥʜʝʢʩʠʨʫʝʤʳʝ ʠ ʬʠʟʠʯʝʩʢʠ ʘʜʨʝʩʫʝʤʳʝ ʢʵʰʠ, 

64-ʨʘʟʨʷʜʥʳʡ ʠʥʪʝʨʬʝʡʩ ʢ ʦʙʦʠʤ ʙʣʦʢʘʤ ʢʵʰ ʧʘʤʷʪʠ, 

ʚʝʢʪʦʨʥʳʡ ʩʦʧʨʦʮʝʩʩʦʨ ʜʣʷ ʚʳʯʠʩʣʝʥʠʡ ʩ ʧʣʘʚʘʶʱʝʡ ʟʘʧʪ̫ʦʡ(VFP), 

TCM (Tightly Coupled Memory) ʠ ʠʥʪʝʨʬʝʡʩ DMA ʢ ʥʝʡ ʦʪʩʫʪʩʪʚʫʶʪ, 

ʧʦʜʜʝʨʞʢʘ ʪʨʘʩʩʠʨʦʚʢʠ, 

ʩʠʩʪʝʤʘ ʦʪʣʘʜʢʠ ʥʘ ʙʘʟʝ JTAG. ɹʣʦʢʠ ʧʦʜʜʝʨʞʢʠ ʦʪʣʘʜʢʠ ð ETM11, ETB11 ʠ JTAG 

ʠʥʪʝʨʬʝʡʩ 

ʉɹʀʉ ɼʎʊʉ ʠʤʝʝʪ ʨʷʜ ʙʣʦʢʦʚ ʜʣʷ ʘʧʧʘʨʘʪʥʦʡ ʧʦʜʜʝʨʞʢʠ ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤ ʥʘ ʩʚʦʸʤ 

ʧʨʦʮʝʩʩʦʨʥʦʤ ʷʜʨʝ ARM. ʇʦʤʠʤʦ ʩʨʝʜʩʪʚ ʦʪʣʘʜʢʠ ʩʘʤʦʛʦ ʷʜʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʞʝ ʙʣʦʢʠ 

Embedded Trace Macrocell (ETM11) ʠ Embedded Trace Buffer (ETB11), ʢʦʪʦʨʳʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʯʝʨʝʟ ʠʥʪʝʨʬʝʡʩ JTAG ʩ ʚʥʝʰʥʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ð ʘʧʧʘʨʘʪʥʳʤ ʦʪʣʘʜʯʠʢʦʤ 

RealView ICE (ʜʘʣʝʝ RVI). 
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1.3.2.3 ʉʠʩʪʝʤʘ ʘʧʧʘʨʘʪʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʉɹʀʉ ɼʎʊʉ 

1.3.2.3.1 ʆʨʛʘʥʠʟʘʮʠʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʭʝʤ 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʫʶ çʩʠʩʪʝʤʫ ʥʘ ʢʨʠʩʪʘʣʣʝè ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʷʪʴ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʨʘʟʨʘʙʦʪʢʠ. ɽʩʪʴ ʜʚʘ ʦʩʥʦʚʥʳʭ ʚʠʜʘ ʢʦʥʪʨʦʣʷ ï ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʠ ʘʧʧʘʨʘʪʥʳʡ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʝʩʪʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʨʦʚʝʨʢʠ ʪʦʛʦ, ʯʪʦ ʩʠʩʪʝʤʘ ʥʘ ʢʨʠʩʪʘʣʣʝ 

ʧʨʘʚʠʣʴʥʦ ʚʳʧʦʣʥʷʝʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʟʘʜʘʯʠ. ʊʝʩʪʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʦʟʜʘʶʪʩʷ 

ʥʘ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʣʝʝ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ʂʨʦʤʝ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʝʩʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʧʨʦʚʝʨʢʠ ʮʝʣʦʩʪʥʦʩʪʠ ʩʠʩʪʝʤʳ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ, 

ʥʘʧʨʠʤʝʨ, ʧʨʠ ʩʠʥʪʝʟʝ ʩʭʝʤʳ ʩʠʩʪʝʤʘ ʥʝ ʧʦʪʝʨʷʣʘ ʠ ʥʝ ʠʟʤʝʥʠʣʘ ʟʘʜʘʥʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ. 

ʂʨʦʤʝ ʪʦʛʦ, ʟʘ ʩʦʭʨʘʥʝʥʠʝʤ ʮʝʣʦʩʪʥʦʩʪʠ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʩʣʝʜʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʧʨʦʛʨʘʤʤʳ 

ʬʦʨʤʘʣʴʥʦʡ ʣʦʛʠʯʝʩʢʦʡ ʚʝʨʠʬʠʢʘʮʠʠ. ʆʥʠ ʧʨʦʚʝʨʷʶʪ ʩʦʭʨʘʥʝʥʠʝ ʣʦʛʠʢʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʧʦ 

ʬʦʨʤʘʣʴʥʳʤ ʣʦʛʠʯʝʩʢʠʤ ʚʳʨʘʞʝʥʠʷʤ. ʊʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʥʝʟʘʤʝʥʠʤʳ ʧʨʠ ʩʨʘʚʥʝʥʠʠ 

ʨʘʟʣʠʯʥʳʭ ʚʝʨʩʠʡ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʭʝʤ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʥʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʠʟʣʠʰʥʝ ʩʪʨʦʛʠʤʠ ʧʨʠ ʢʦʥʪʨʦʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ RTL 

ʢʦʜʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩʭʝʤʫ, ʝʩʣʠ, ʥʘʧʨʠʤʝʨ, RTL ʢʦʜ ʩʦʜʝʨʞʠʪ ʠʟʙʳʪʦʯʥʫʶ ʣʦʛʠʢʫ, 

ʫʜʘʣʷʝʤʫʶ ʧʨʦʛʨʘʤʤʦʡ ʩʠʥʪʝʟʘ. 

ʆʙʳʯʥʦʡ ʧʨʘʢʪʠʢʦʡ ʷʚʣʷʝʪʩʷ ʨʘʟʜʝʣʝʥʠʝ ʨʘʟʨʘʙʦʪʢʠ RTL ʢʦʜʘ ʠ ʪʝʩʪʦʚ ʤʝʞʜʫ ʨʘʟʥʳʤʠ 

ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʠ ʜʘʞʝ ʢʦʤʧʘʥʠʷʤʠ. ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʣʫʯʰʝʝ ʢʘʯʝʩʪʚʦ 

ʪʝʩʪʠʨʦʚʘʥʠʷ. ʂʘʯʝʩʪʚʦ ʪʝʩʪʦʚ ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʊʠʧʠʯʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʘʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʝʩʪʦʚ 

ʷʚʣʷʝʪʩʷ ʧʦʢʨʳʪʠʝ ʪʝʩʪʘʤʠ RTL ʢʦʜʘ ʠ ʧʦʢʨʳʪʠʝ ʧʝʨʝʢʣʶʯʝʥʠʡ ʥʘ ʚʳʚʦʜʘʭ ʤʦʜʫʣʷ. ʂʘʞʜʦʝ 

ʣʦʛʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʚ ʢʦʜʝ ʜʦʣʞʥʦ ʪʝʩʪʠʨʦʚʘʪʴʩʷ ʠ ʢʘʞʜʳʡ ʚʳʚʦʜ ʤʦʜʫʣʝʡ ʜʦʣʞʝʥ 

ʧʝʨʝʢʣʶʯʠʪʴʩʷ ʠʟ 1 ʚ 0 ʠ ʠʟ 0 ʚ 1. 

ʊʝʩʪʳ ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʠʢʨʦʩʭʝʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʝʩʪʦʚ, ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʘʧʧʘʨʘʪʥʳʭ 

ʪʝʩʪʦʚ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʩʝʭ ʩʚʷʟʝʡ ʚ ʤʠʢʨʦʩʭʝʤʝ, ʦʪʩʫʪʩʪʚʠʝ ʨʘʟʨʳʚʦʚ 

ʜʦʨʦʞʝʢ ʠ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ ʮʝʧʝʡ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʜʦʙʥʫʶ ʧʨʦʚʝʨʢʫ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʟʤʝʥʷʪʴ ʣʦʛʠʯʝʩʢʠʝ ʩʦʩʪʦʷʥʠʷ ʥʘ ʚʳʭʦʜʘʭ ʚʩʝʭ ʣʦʛʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʩʭʝʤʳ. 

ɺ ʩʣʫʯʘʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳʭ ʩʭʝʤ ʵʪʦʛʦ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʧʫʪʝʤ ʥʘʧʠʩʘʥʠʷ 

ʜʦʩʪʘʪʦʯʥʦʛʦ ʯʠʩʣʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʝʩʪʦʚ. ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ, ʧʦʢʘ ʤʠʢʨʦʩʭʝʤʳ ʙʳʣʠ 

ʝʱʝ ʥʝ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʤʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʝʩʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʞʝ ʠ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʩʘʤʠʭ ʤʠʢʨʦʩʭʝʤ. ɼʣʷ ʵʪʦʛʦ ʦʥʠ ʧʨʝʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʚ ʥʘʙʦʨʳ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ, ʪʝʩʪʦʚʳʭ 

ʚʝʢʪʦʨʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʢʦʜʳ ʥʘ ʚʩʝʭ ʚʭʦʜʘʭ ʠ ʚʳʭʦʜʘʭ ʤʠʢʨʦʩʭʝʤʳ. ʊʝʩʪʦʚʳʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʝʢʪʦʨ ʟʘ ʚʝʢʪʦʨʦʤ ʧʦʜʘʚʘʣʠʩʴ ʥʘ ʚʭʦʜʳ ʤʠʢʨʦʩʭʝʤʳ, ʘ ʢʦʜʳ ʥʘ 

ʚʳʭʦʜʘʭ ʩʨʘʚʥʠʚʘʣʠʩʴ ʩ ʵʪʘʣʦʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʠʥʠʤʘʣʦʩʴ 

ʨʝʰʝʥʠʝ ʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʨʠʛʦʜʥʦʩʪʠ ʤʠʢʨʦʩʭʝʤʳ. 

ɺ ʩʣʫʯʘʝ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, ʪʘʢʠʭ ʢʘʢ çʩʠʩʪʝʤʳ ʥʘ ʢʨʠʩʪʘʣʣʝè, ʘʧʧʘʨʘʪʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʝʩʪʦʚ ʥʝʚʦʟʤʦʞʥʦ. ʅʘʣʠʯʠʝ ʦʯʝʥʴ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 

ʣʦʛʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʦʙʝʩʧʝʯʠʪʴ ʩʤʝʥʫ ʩʦʩʪʦʷʥʠʡ ʥʘ ʚʳʭʦʜʘʭ 

ʥʝʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʥʴ ʩʣʦʞʥʳʤ ʠʣʠ ʚʦʚʩʝ ʥʝʚʦʟʤʦʞʥʳʤ. 

 ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʩʪʠʨʫʝʤʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʩʭʝʤ ʧʨʠʜʫʤʘʥ ʤʝʪʦʜ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʜʦʩʪʘʚʢʫ ʪʝʩʪʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘʧʨʷʤʫʶ ʚ ʢʘʞʜʳʡ ʨʝʛʠʩʪʨ ʩʠʩʪʝʤʳ. ɼʝʣʘʝʪʩʷ ʵʪʦ ʧʨʠ 
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ʧʦʤʦʱʠ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ, ʩʢʘʥʠʨʫʶʱʠʭ ʮʝʧʦʯʝʢ ʨʝʛʠʩʪʨʦʚ. ʗʯʝʡʢʠ ʩʢʘʥʠʨʦʚʘʥʠʷ 

ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʮʝʧʠ, ʦʙʨʘʟʫʷ ʩʜʚʠʛʦʚʳʝ ʨʝʛʠʩʪʨʳ, ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʷʶʪʩʷ ʩʦ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʢʦʥʪʨʦʣʣʝʨʦʤ. ʀʟ ʪʝʩʪʦʚʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʧʦ ʪʘʢʦʡ ʮʝʧʠ ʤʦʞʥʦ 

ʜʦʩʪʘʚʠʪʴ ʥʫʞʥʳʝ ʜʘʥʥʳʝ ʚ ʣʶʙʦʡ ʨʝʛʠʩʪʨ ʩʠʩʪʝʤʳ ʠ ʩʯʠʪʘʪʴ ʚ ʢʦʥʪʨʦʣʣʝʨ ʜʘʥʥʳʝ ʠʟ ʣʶʙʦʛʦ 

ʨʝʛʠʩʪʨʘ ʩʠʩʪʝʤʳ. 

ʊʝʩʪʦʚʳʝ ʮʝʧʠ ʜʣʷ ʘʧʧʘʨʘʪʥʦʡ ʧʨʦʚʝʨʢʠ ʤʠʢʨʦʩʭʝʤ, ʠʥʪʝʨʬʝʡʩ ʠ ʪʝʩʪʦʚʳʡ ʢʦʥʪʨʦʣʣʝʨ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʳ. ʕʪʦ ʩʪʘʥʜʘʨʪ IEEE 1149 (JTAG). ʂʨʦʤʝ ʫʩʪʨʦʡʩʪʚ ʩʢʘʥʠʨʦʚʘʥʠʷ ʚʥʫʪʨʝʥʥʠʭ 

ʙʣʦʢʦʚ, ʩʦʟʜʘʝʪʩʷ ʩʜʚʠʛʦʚʳʡ ʨʝʛʠʩʪʨ, ʧʦʜʢʣʶʯʘʝʤʳʡ ʢ ʚʥʝʰʥʠʤ ʚʳʚʦʜʘʤ ʤʠʢʨʦʩʭʝʤʳ. ʊʘʢʘʷ 

ʮʝʧʴ, ʥʘʟʳʚʘʝʤʘʷ ʮʝʧʴʶ ʧʝʨʠʬʝʨʠʡʥʦʛʦ ʩʢʘʥʠʨʦʚʘʥʠʷ (boundary scan chain), ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʘʯʠ ʥʫʞʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʣʶʙʦʡ ʚʳʚʦʜ ʤʠʢʨʦʩʭʝʤʳ ʯʝʨʝʟ ʪʝʩʪʦʚʳʡ 

ʢʦʥʪʨʦʣʣʝʨ ʠ ʩʯʠʪʳʚʘʥʠʝ ʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ ʥʘ ʚʩʝʭ ʚʳʚʦʜʘʭ (ʈʠʩʫʥʦʢ 4 ï ʉʨʝʜʩʪʚʘ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʩʘʤʦʪʝʩʪʠʨʦʚʘʥʠʷ ʚ ʉɹʀʉ ɼʎʊʉ)   

ɺ ʣʶʙʦʡ ʤʦʤʝʥʪ ʨʘʙʦʪʘ ʤʠʢʨʦʩʭʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʨʚʘʥʘ ʠ ʧʨʦʠʟʚʝʜʝʥ ʜʦʩʪʫʧ ʢ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʙʣʦʢʘʤ ʧʦ ʪʝʩʪʦʚʦʤʫ ʧʦʨʪʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʪʦʪ ʧʦʨʪ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʝ 

ʪʦʣʴʢʦ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʠʢʨʦʩʭʝʤʳ, ʥʦ ʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʨʦʡʩʪʚʦʤ. 

ʅʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʪʝʩʪʦʚʳʡ ʧʦʨʪ ʤʦʞʝʪ ʧʦʜʢʣʶʯʘʪʴʩʷ ʦʪʣʘʜʯʠʢ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʣʦʢʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʠ ʛʝʥʝʨʘʮʠʷ ʪʝʩʪʦʚ ʟʘʜʘʯʘ 

ʩʣʦʞʥʘʷ, ʥʦ ʬʦʨʤʘʣʠʟʫʝʤʘʷ. ʆʥʘ ʩ ʫʩʧʝʭʦʤ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʇʘʢʝʪʳ ʉɸʇʈ 

ʠ Cadence, ʠ Synopsys ʩʦʜʝʨʞʘʪ ʧʨʦʛʨʘʤʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʦʧʪʠʤʘʣʴʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ 

ʪʝʩʪʦʚʳʭ ʮʝʧʝʡ ʠ ʛʝʥʝʨʘʮʠʶ ʪʝʩʪʦʚ ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʥʪʨʦʣʷ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʝ ʪʝʩʪʦʚʳʝ 

ʩʭʝʤʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʢʘʥʠʨʫʶʱʠʭ ʮʝʧʝʡ, ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʠ ʚʢʣʶʯʘʶʪʩʷ ʚ ʩʠʩʪʝʤʫ ʝʱʝ ʥʘ 

ʫʨʦʚʥʝ ʨʘʟʨʘʙʦʪʢʠ RTL ʢʦʜʘ. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʘʥʘʣʦʛʦʚʳʭ ʙʣʦʢʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪʜʝʣʴʥʦ. ʀʥʪʝʨʬʝʡʩʳ ʘʥʘʣʦʛʦʚʳʭ 

ʙʣʦʢʦʚ ʧʦʣʥʦʩʪʴʶ ʚʳʚʦʜʷʪʩʷ ʥʘ ʚʥʝʰʥʠʝ ʚʳʚʦʜʳ ʀʄʉ, ʧʦʟʚʦʣʷʷ ʧʦʣʫʯʠʪʴ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ  ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʵʪʠʭ ʙʣʦʢʦʚ. 

 

ʈʠʩʫʥʦʢ 4 ï ʉʨʝʜʩʪʚʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʩʘʤʦʪʝʩʪʠʨʦʚʘʥʠʷ ʚ ʉɹʀʉ ɼʎʊʉ 
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ɿʘʧʦʤʠʥʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʥʝʨʘʮʠʦʥʘʣʴʥʦ ʧʨʦʚʝʨʷʪʴ ʢʘʢ ʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ, ʪʘʢ ʢʘʢ 

ʪʘʢʘʷ ʧʨʦʚʝʨʢʘ ʧʦʪʨʝʙʫʝʪ ʩʣʠʰʢʦʤ ʙʦʣʴʰʦʛʦ ʥʘʙʦʨʘ ʪʝʩʪʦʚʳʭ ʚʝʢʪʦʨʦʚ. ɼʣʷ ʙʣʦʢʦʚ ʧʘʤʷʪʠ ʚ 

ʥʝʩʢʦʣʴʢʦ ʤʝʛʘʙʠʪ ʯʠʩʣʦ ʪʝʩʪʦʚʳʭ ʚʝʢʪʦʨʦʚ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʜʝʩʷʪʢʦʚ ʤʠʣʣʠʦʥʦʚ. ʊʘʢʠʝ ʞʝ 

ʧʨʦʙʣʝʤʳ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʥʝʢʦʪʦʨʳʭ ʩʣʦʞʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ. ɺ ʵʪʠʭ 

ʩʣʫʯʘʷʭ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ ʧʨʠʤʝʥʠʪʴ ʚʩʪʨʦʝʥʥʳʝ ʘʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ ʩʘʤʦʪʝʩʪʠʨʦʚʘʥʠʷ ï 

BIST, MBIST (Memory Build In Self Test). ʇʨʠʤʝʨ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʢʘʟʘʥ ʥʘ ʈʠʩʫʥʦʢ 4. 

 

1.3.2.3.2 ʂʦʥʪʨʦʣʣʝʨ ʩʨʝʜʩʪʚ ʦʪʣʘʜʢʠ JTAG 

ʉɹʀʉ ɼʎʊʉ ʜʦʣʞʥʘ ʠʤʝʪʴ ʩʪʘʥʜʘʨʪʥʳʡ 5-ʚʳʚʦʜʥʦʡ ʪʝʩʪʦʚʳʡ JTAG ʧʦʨʪ, ʨʘʙʦʪʘʶʱʠʡ 

ʧʦ ʩʪʘʥʜʘʨʪʫ IEEE Std 1149.1-1990. ɼʘʥʥʳʡ ʧʦʨʪ ʫʣʫʯʰʘʝʪ ʪʝʩʪʠʨʫʝʤʦʩʪʴ ʢʘʢ ʩʘʤʦʡ 

ʤʠʢʨʦʩʭʝʤʳ, ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ ʟʘʢʦʥʯʝʥʥʦʛʦ ʠʟʜʝʣʠʷ. 

1.3.2.3.2.1 ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʠ ʚʥʝʰʥʠʝ ʚʳʚʦʜʳ JTAG ʠʥʪʝʨʬʝʡʩʘ 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ JTAG ʠʥʪʝʨʬʝʡʩʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʦʢ 5, ʘ ʚʥʝʰʥʠʝ ʚʳʚʦʜʳ 

ʪʝʩʪʦʚʦʛʦ ʧʦʨʪʘ ʦʧʠʩʘʥʳ ʚ ʊʘʙʣʠʮʘ 2. 
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ʈʠʩʫʥʦʢ 5 - ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʪʝʩʪʦʚʦʛʦ ʧʦʨʪʘ JTAG 

ʆʩʥʦʚʥʳʤʠ ʫʟʣʘʤʠ ʪʝʩʪʦʚʦʛʦ ʧʦʨʪʘ ʷʚʣʷʶʪʩʷ: 

TAPC (Test Access Port Controller)- ʢʦʥʪʨʦʣʣʝʨ ʪʝʩʪʦʚʦʛʦ ʧʦʨʪʘ. ɼʘʥʥʳʡ ʢʦʥʪʨʦʣʣʝʨ 

ʨʝʘʣʠʟʦʚʘʥ ʚ ʚʠʜʝ ʢʦʥʝʯʥʦʛʦ ʘʚʪʦʤʘʪʘ, ʢʦʪʦʨʳʡ ʫʧʨʘʚʣʷʝʪ ʪʝʩʪʦʚʦʡ ʣʦʛʠʢʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʪʘʥʜʘʨʪʦʤ IEEE Std 1149.1-1990. ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʝʛʦ ʨʘʙʦʪʘ ʙʫʜʝʪ ʦʧʠʩʘʥʘ ʚ ʩʣʝʜʫʶʱʝʤ 

ʨʘʟʜʝʣʝ. 

JIR  (JTAG Instruction Register) - 3-ʨʘʟʨʷʜʥʳʡ ʨʝʛʠʩʪʨ ʢʦʤʘʥʜ. ɼʘʥʥʳʡ ʨʝʛʠʩʪʨ ʷʚʣʷʝʪʩʷ 

ʩʢʘʥʠʨʫʝʤʳʤ ʠ ʭʨʘʥʠʪ ʦʜʥʫ ʠʟ ʚʦʟʤʦʞʥʳʭ ʢʦʤʘʥʜ ʪʝʩʪʦʚʦʛʦ ʧʦʨʪʘ, ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʥ ʙʫʜʝʪ 

ʦʧʠʩʘʥ ʚ ʩʣʝʜʫʶʱʝʤ ʨʘʟʜʝʣʝ. 

JBPR (JTAG Bypass Register)- ʦʜʥʦʨʘʟʨʷʜʥʳʡ ʦʙʭʦʜʥʦʡ ʨʝʛʠʩʪʨ. ʈʝʛʠʩʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʦʙʭʦʜʘ ʧʫʪʠ ʩʢʘʥʠʨʦʚʘʥʠʷ ʚʥʝʰʥʠʭ ʚʳʚʦʜʦʚ, ʝʩʣʠ ʵʪʦ ʪʨʝʙʫʝʪʩʷ. 

JDIR  (JTAG Device Identification Register) - 32-ʨʘʟʨʷʜʥʳʡ ʨʝʛʠʩʪʨ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʫʩʪʨʦʡʩʪʚʘ. ɼʘʥʥʳʡ ʨʝʛʠʩʪʨ ʩʦʜʝʨʞʠʪ ʢʦʜ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʢʦʤʧʘʥʠʶ-ʠʟʛʦʪʦʚʠʪʝʣʷ, ʪʠʧ 

ʫʩʪʨʦʡʩʪʚʘ ʠ ʝʛʦ ʚʝʨʩʠʶ, ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʥ ʙʫʜʝʪ ʦʧʠʩʘʥ ʚ ʩʣʝʜʫʶʱʝʤ ʨʘʟʜʝʣʝ. 
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JBSR (JTAG Boundary Scan Register) - ʨʝʛʠʩʪʨ ʩʢʘʥʠʨʦʚʘʥʠʷ ʚʥʝʰʥʠʭ ʚʳʚʦʜʦʚ. ʈʝʛʠʩʪʨ 

ʩʦʜʝʨʞʠʪ ʦʜʥʫ ʩʢʘʥʠʨʫʝʤʫʶ ʷʯʝʡʢʫ ʥʘ ʢʘʞʜʳʡ ʚʭʦʜ/ʚʳʭʦʜ ʠ ʦʜʥʫ ʩʢʘʥʠʨʫʝʤʫʶ ʷʯʝʡʢʫ ʥʘ 

ʢʘʞʜʳʡ ʚʥʫʪʨʝʥʥʠʡ ʩʠʛʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʪʴʠʤ ʩʦʩʪʦʷʥʠʝʤ ʜʣʷ ʚʳʭʦʜʦʚ ʠ ʜʚʫʥʘʧʨʘʚʣʝʥʥʳʭ 

ʚʳʚʦʜʦʚ, ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʥ ʙʫʜʝʪ ʦʧʠʩʘʥ ʚ ʩʣʝʜʫʶʱʝʤ ʨʘʟʜʝʣʝ. 

ʊʘʙʣʠʮʘ 2 - ɺʥʝʰʥʠʝ ʚʳʚʦʜʳ ʪʝʩʪʦʚʦʛʦ ʧʦʨʪʘ JTAG 

ʉʠʛʥʘʣ ʊʠʧ ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ 

TDI I ɺʭʦʜ ʪʝʩʪʦʚʳʭ ʜʘʥʥʳʭ. ɼʘʥʥʳʡ ʚʳʚʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʚʦʜʘ 

ʢʦʤʘʥʜ ʠ ʜʘʥʥʳʭ ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʯʝʨʝʟ JTAG-ʧʦʨʪ. 

TDO O ɺʳʭʦʜ ʪʝʩʪʦʚʳʭ ʜʘʥʥʳʭ. ʇʨʠ ʚʚʦʜʝ ʜʘʥʥʳʭ ʯʝʨʝʟ ʧʦʨʪ TDI, ʦʥʠ 

ʚʩʝʛʜʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʜʚʠʛʘʶʪʩʷ ʯʝʨʝʟ ʵʪʦʪ ʚʳʚʦʜ. ʈʝʛʠʩʪʨʳ 

ʢʦʤʘʥʜ ʠ ʜʘʥʥʳʭ ʚʩʝʛʜʘ ʦʙʨʘʟʫʶʪ ʩʜʚʠʛʦʚʳʡ ʨʝʛʠʩʪʨ ʤʝʞʜʫ TDI 

ʠ TDO 

TMS I ɺʳʙʦʨ ʨʝʞʠʤʘ ʪʝʩʪʠʨʦʚʘʥʠʷ. ɼʘʥʥʳʡ ʚʳʚʦʜ ʫʧʨʘʚʣʷʝʪ 

ʩʦʩʪʦʥ̫ʠʝʤ ʢʦʥʝʯʥʦʛʦ ʘʚʪʦʤʘʪʘ ʢʦʥʪʨʦʣʣʝʨʘ ʪʝʩʪʦʚʦʛʦ ʧʦʨʪʘ. 

TCK I ʊʘʢʪʦʚʳʡ ʩʠʛʥʘʣ ʪʝʩʪʦʚʦʛʦ ʠʥʪʝʨʬʝʡʩʘ 

TRST  I ʉʙʨʦʩ ʪʝʩʪʦʚʦʛʦ ʧʦʨʪʘ, ʘʢʪʠʚʥʳʡ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ. ɼʘʥʥʳʡ ʚʚrʦʜ 

ʧʝʨʝʚʦʜʠʪ ʢʦʥʪʨʦʣʣʝʨ ʪʝʩʪʦʚʦʛʦ ʧʦʨʪʘ ʚ ʩʦʩʪʦʷʥʠʝ Reset. ɺ 

ʨʘʙʦʯʝʤ ʨʝʞʠʤʝ ʥʘ ʥʸʤ ʜʦʣʞʝʥ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ, 

ʯʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʧʨʘʚʠʣʴʥʫʶ ʨʘʙʦʪʫ ɹʀʉ. 

 

1.3.2.3.2.2 ʋʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʦʡ ʪʝʩʪʦʚʦʛʦ ʧʦʨʪʘ 

ʈʘʙʦʪʘ ʪʝʩʪʦʚʦʛʦ ʧʦʨʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʢʦʥʪʨʦʣʣʝʨʘ ʧʦʨʪʘ TAPC. ʆʥ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʥʝʯʥʳʡ ʘʚʪʦʤʘʪ, ʢʦʪʦʨʳʡ ʤʝʥʷʝʪ ʩʚʦʠ ʩʦʩʪʦʷʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʨʦʚʥʷ ʥʘ ʚʥʝʰʥʝʤ ʚʳʚʦʜʝ TMS, ʩʪʨʦʙʠʨʫʝʤʦʛʦ ʧʝʨʝʜʥʠʤ ʬʨʦʥʪʦʤ ʪʘʢʪʦʚʦʛʦ ʩʠʛʥʘʣʘ TCK, 

ʩʤ. ʈʠʩʫʥʦʢ 6. ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʝʩʪʦʚʳʤ ʧʦʨʪʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʤʘʥʜʳ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʟʘʛʨʫʞʘʝʤʳʝ ʩ ʚʥʝʰʥʝʛʦ ʚʭʦʜʘ TDI ʚ ʨʝʛʠʩʪʨ ʢʦʤʘʥʜ JIR. ʇʦ ʢʦʤʘʥʜʝ 

ʚʳʙʠʨʘʝʪʩʷ ʪʦ ʜʝʡʩʪʚʠʝ, ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ, ʘ ʪʘʢʞʝ ʦʜʠʥ ʠʟ ʨʝʛʠʩʪʨʦʚ ʪʝʩʪʦʚʳʭ 

ʜʘʥʥʳʭ - JBPR, JIDR ʠʣʠ JBSR - ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʥʝʤʫ. ʂʦʤʘʥʜʳ ʪʝʩʪʦʚʦʛʦ ʧʦʨʪʘ ʧʨʠʚʝʜʝʥʳ ʚ 

ʊʘʙʣʠʮʘ 3. 
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ʉʦʩʪʦʷʥʠʷ:1. Test-logic-reset
2. Run-test/idle
3. Shift-DR(IR)
4. Pause- DR(IR)
5. Select- DR(IR)
6. Capture- DR(IR)
7. Update- DR(IR)
8. Exit- DR(IR)

ʀʥʠʮʠʘʣʠʟʘʮʠʷ ʣʦʛʠʢʠ ʪʝʩʪʠʨʦʚʘʥʠʷ
ʀʩʧʦʣʥʝʥʠʝ ʪʝʩʪʘ/ʨʝʞʠʤ ʦʪʢʣʶʯʝʥʠʷ ʪʝʩʪʦʚʦʡ ʣʦʛʠʢʠ
ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʩʜʚʠʛ ʚ ʨʝʛʠʩʪʨʝ ʜʘʥʥʳʭ/ʢʦʤʘʥʜ
ʆʩʪʘʥʦʚ
ɺʳʙʦʨ ʪʦʛʦ, ʙʫʜʫʪ ʣʠ ʧʦʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʩ ʨʝʛʠʩʪʨʦʤ ʜʘʥʥʳʭ ʠʣʠ ʢʦʤʘʥʜ
ʈʝʞʠʤ ʟʘʛʨʫʟʢʠ ʜʘʥʥʳʭ ʩ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʭʦʜʦʚ ʨʝʛʠʩʪʨʘ ʜʘʥʥʳʭ/ʢʦʤʘʥʜ
ɺʳʜʘʯʘ ʜʘʥʥʳʭ ʥʘ ʧʘʨʘʣʣʝʣʴʥʳʝ ʚʳʭʦʜʳ ʨʝʛʠʩʪʨʘ ʜʘʥʥʳʭ/ʢʦʤʘʥʜ (ʜʝʢʦʜʠʨʦʚʘʥʠʝ ʜʣʷ ʢʦʤʘʥʜ)
ʇʝʨʝʭʦʜʥʳʝ ʩʦʩʪʦʷʥʠʷ  

ʈʠʩʫʥʦʢ 6 ï ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʡ ʢʦʥʪʨʦʣʣʝʨʘ ʪʝʩʪʦʚʦʛʦ ʧʦʨʪʘ JTAG 

ʊʘʙʣʠʮʘ 3 ï ʂʦʤʘʥʜʳ ʪʝʩʪʦʚʦʛʦ ʧʦʨʪʘ 

ʄʥʝʤʦʥʠʢʘ ʂʦʜ ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ 

EXTEST 000 ʇʨʦʚʝʨʢʘ ʩʚʷʟʝʡ ʤʝʞʜʫ ʤʠʢʨʦʩʭʝʤʘʤʠ ʥʘ ʧʣʘʪʝ (ʩʤ. 

ʩʪʘʥʜʘʨʪ). 

SAMPLE / 

PRELOAD 

001 ʉʢʘʥʠʨʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʚʥʝʰʥʠʭ ʚʳʚʦʜʦʚ (ʩʤ. ʩʪʘʥʜʘʨʪ). 

IDCODE 1) 010 ɺʳʜʘʯʘ 32-ʨʘʟʨʷʜʥʦʛʦ ʢʦʜʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʫʩʪʨʦʡʩʪʚʘ (ʩʤ. 

ʩʪʘʥʜʘʨʪ). 

CLAMP 011 ʇʦʚʝʜʝʥʠʝ ʚʥʝʰʥʠʭ ʚʳʚʦʜʦʚ ʢʘʢ ʧʨʠ ʢʦʤʘʥʜʝ EXTEST, 

ʚʳʚʦʜʦʚ TDI ʠ TDO ʢʘʢ ʧʨʠ ʢʦʤʘʥʜʝ BYPASS (ʩʤ. 

ʩʪʘʥʜʘʨʪ). 

HIGH-Z 100 ʇʝʨʝʚʦʜ ʚʳʭʦʜʦʚ ʚ ʚʳʩʦʢʦʠʤʧʝʜʘʥʩʥʦʝ ʩʦʩʪʦʷʥʠʝ, 

ʧʦʚʝʜʝʥʠʝ ʚʳʚʦʜʦʚ TDI ʠ TDO ʢʘʢ ʧʨʠ ʢʦʤʘʥʜʝ BYPASS 

(ʩʤ. ʩʪʘʥʜʘʨʪ). 

BYPASS 2) 101 

110 

111 

ʉʦʟʜʘʥʠʝ ʦʜʥʦʙʠʪʦʚʦʛʦ ʩʜʚʠʛʦʚʦʛʦ ʨʝʛʠʩʪʨʘ, ʚʭʦʜʦʤ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʚʳʚʦʜ TDI, ʘ ʚʳʭʦʜʦʤ TDO (ʩʤ. 

ʩʪʘʥʜʘʨʪ). 

ʇʨʠʤʝʯʘʥʠʷ: 1) ʂʦʤʘʥʜʘ IDCODE ʚʩʝʛʜʘ ʩʯʠʪʳʚʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ Capture_IR 

ʢʦʥʪʨʦʣʣʝʨʘ ʪʝʩʪʦʚʦʛʦ ʧʦʨʪʘ. 
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2) ʂʦʤʘʥʜʘ BYPASS (111) ʟʘʛʨʫʞʘʝʪʩʷ ʚ ʨʝʛʠʩʪʨ ʢʦʤʘʥʜ ʚ ʩʦʩʪʦʷʥʠʠ Reset ʢʦʥʪʨʦʣʣʝʨʘ 

ʪʝʩʪʦʚʦʛʦ ʧʦʨʪʘ. 

ʈʝʛʠʩʪʨ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʫʩʪʨʦʡʩʪʚʘ JDIR 

JDIR ï ʵʪʦ 32-ʨʘʟʨʷʜʥʳʡ ʨʝʛʠʩʪʨ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʫʥʠʢʘʣʴʥʳʡ ʢʦʜ, ʜʦʣʞʝʥ ʙʳʪʴ  

ʧʨʠʩʚʦʝʥ ɹʀʉ ʉʇʂ ʩʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʫ IEEE Std 1149.1-1990. ɽʛʦ ʩʦʜʝʨʞʠʤʦʝ ʤʦʞʝʪ ʙʳʪʴ 

ʩʯʠʪʘʥʦ ʧʦ ʢʦʤʘʥʜʝ IDCODE ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʢʦʜʦʤ ʯʝʨʝʟ ʚʳʚʦʜ TDO. ʌʦʨʤʘʪ ʨʝʛʠʩʪʨʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʫʩʪʨʦʡʩʪʚʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʈʠʩʫʥʦʢ 7, ʘ ʧʨʠʤʝʨ ʬʫʥʢʮʠʦʥʘʣʥɹʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʝʛʦ ʧʦʣʝʡ ʧʨʠʚʝʜʝʥʦ ʚ ʊʘʙʣʠʮʘ 4. ɿʥʘʯʝʥʠʷ ʙʠʪʦʚ ʨʝʛʠʩʪʨʘ ʙʫʜʫʪ ʦʧʨʝʜʝʣʝʥʳ ʚ ʭʦʜʝ 

ʚʳʧʦʣʥʝʥʠʷ ʆʂʈ. 

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

VERSION MANUFACTURER IDENTITY LSBPART NUMBER  

ʈʠʩʫʥʦʢ 7 ï ʌʦʨʤʘʪ ʨʝʛʠʩʪʨʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʫʩʪʨʦʡʩʪʚʘ JDIR 

ʊʘʙʣʠʮʘ 4 ï ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʧʦʣʝʡ ʨʝʛʠʩʪʨʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʫʩʪʨʦʡʩʪʚʘ 

JDIR 

ʇʦʣʝ ʌʫʥʢʮʠʷ ɿʥʘʯʝʥʠʝ 

VERSION ʅʦʤʝʨ ʚʝʨʩʠʠ 0000 

PART NUMBER ʂʦʜ ʠʟʜʝʣʠʷ ʭʭʭʭʭʭʭʭʭʭʭʭʭʭʭ

ʭ 

MANUFACTUR

ER IDENTITY 

ʂʦʜ ʠʟʛʦʪʦʚʠʪʝʣʷ ʤʠʢʨʦʩʭʝʤʳ ï 

ʬʠʨʤʳ ʠʟʛʦʪʦʚʠʪʝʣʷ 

00000000ʭʭʭ 

LSB ʄʣʘʜʰʠʡ ʙʠʪ ʨʝʛʠʩʪʨʘ (ʩʦʛʣʘʩʥʦ 

ʩʪʘʥʜʘʨʪʫ ʝʛʦ ʟʥʘʯʝʥʠʝ ʚʩʝʛʜʘ 

ʨʘʚʥʦ ʝʜʠʥʠʮʝ) 

1 

ʈʝʛʠʩʪʨ ʩʢʘʥʠʨʦʚʘʥʠʷ ʚʥʝʰʥʠʭ ʚʳʚʦʜʦʚ JBSR 

JBSR ï ʵʪʦ 191-ʨʘʟʨʷʜʥʳʡ ʩʜʚʠʛʦʚʳʡ ʨʝʛʠʩʪʨ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʚʦʟʤʦʞʥʦ 

ʩʢʘʥʠʨʦʚʘʥʠʝ ʚʥʝʰʥʠʭ ʚʳʚʦʜʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʤʘʥʜʳ SAMPLE / PRELOAD, ʘ ʪʘʢʞʝ 

ʧʝʨʝʚʦʜ ʠʭ ʚ ʟʘʜʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʤʘʥʜ EXTEST ʠ CLAMP. 

 

1.3.2.3.3 ɸʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʜʜʝʨʞʢʠ ʦʪʣʘʜʢʠ ʉɹʀʉ ɼʎʊʉ 

ɸʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʜʜʝʨʞʢʠ ʦʪʣʘʜʢʠ ʠʤʝʶʪ ʩʪʨʫʢʪʫʨʫ, ʧʦʢʘʟʘʥʥʫʶ ʥʠʞʝ). 
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ʉɹʀʉ ɼʎʊʉ

    

ARM11 Core

ETM11

ETMJTAGPORT

ETB11

TAPC

TDOSEL

Debug APB

ARM11-ETM 

Interface

Trace InterfaceTDI TDO

TCK

TMS

TMS

TCK

TMS

TCK

TDI

  

TCK

  

TMS

TAPC
TDO

TDO

  

RTCK

RTCK

RTCK
RTCK

  

TRST

  

TMODE

 

ʈʠʩʫʥʦʢ 8 - ʉʭʝʤʘ ʚʥʫʪʨʠʢʨʠʩʪʘʣʴʥʳʭ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʦʪʣʘʜʢʠ ʧʨʦʛʨʘʤʤ ʥʘ ʷʜʨʝ 

ARM  

ɹʣʦʢʠ ʩʦʝʜʠʥʝʥʳ ʚ ʮʝʧʴ ʦʪ ʚʭʦʜʘ ʜʘʥʥʳʭ ʧʦʨʪʘ JTAG (TDI) ʜʦ ʚʳʭʦʜʘ ʜʘʥʥʳʭ (TDO).  

ARM11 Core ð ʷʜʨʦ ARM1176JZF-S, ʩʦʜʝʨʞʘʱʝʝ ʩʦʙʩʪʚʝʥʥʳʡ TAPC (Test Access Port 

Controller). ʆʧʠʩʘʥʠʝ ʧʨʠʥʮʠʧʦʚ ʨʘʙʦʪʳ ʩ TAPC ʷʜʨʘ ARM11 ʜʘʥʦ ʚ ʜʦʢʫʤʝʥʪʝ ARM DDI 

0301G çARM1176JZF-S Technical Reference Manualè (Chapter 14). 

ETMJTAGPORT  ð ʙʣʦʢ, ʧʨʝʦʙʨʘʟʫʶʱʠʡ ʢʦʤʘʥʜʳ JTAG ʚ ʢʦʤʘʥʜʳ ʟʘʧʠʩʠ ʠ ʯʪʝʥʠʷ 

ʨʝʛʠʩʪʨʦʚ ETM11. 

Debug APB ð ʦʪʣʘʜʦʯʥʘʷ ʰʠʥʘ ʤʝʞʜʫ ETMJTAGPORT ʠ ETM11 ð ʦʥʘ ʥʝ 

ʧʨʠʩʦʝʜʠʥʝʥʘ ʢ ʦʙʱʝʡ ʰʠʥʥʦʡ ʩʠʩʪʝʤʝ ʉɹʀʉ, ʨʝʛʠʩʪʨʳ ETM11 ʥʝ ʜʦʩʪʫʧʥʳ ʧʨʦʛʨʘʤʤʥʦ ʜʣʷ 

ʷʜʨʘ ARM. 

ETM11 (Embedded Trace Macrocell) ð ʙʣʦʢ, ʫʧʨʘʚʣʷʶʱʠʡ ʪʨʘʩʩʠʨʦʚʢʦʡ ʧʨʦʛʨʘʤʤ 

ʷʜʨʘ ARM11 ʯʝʨʝʟ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʠʥʪʝʨʬʝʡʩ. ʉʧʝʮʠʬʠʢʘʮʠʷ ʙʣʦʢʘ ʜʘʥʘ ʚ ʜʦʢʫʤʝʥʪʝ 

ARM DDI 0318C çCoreSight ETM11 Technical Reference Manualè. 

ARM11-ETM Interface  ð ʠʥʪʝʨʬʝʡʩ ʤʝʞʜʫ ʷʜʨʦʤ ARM11 ʠ ETM11, ʧʦ ʢʦʪʦʨʦʤʫ 

ʧʝʨʝʜʘʸʪʩʷ ʦʪʣʘʜʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. 

ETB11 (Embedded Trace Buffer) ð ʙʫʬʝʨ ʦʪʣʘʜʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʦʩʢʦʣʴʢʫ 

ʠʥʪʝʨʬʝʡʩ JTAG ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʳʡ, ʪʦ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤ ʦʪʣʘʜʦʯʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʜʦʣʞʥʘ ʩʢʘʧʣʠʚʘʪʴʩʷ ʚ ʙʫʬʝʨʝ. ɹʣʦʢ ETB11 ʩʣʫʞʠʪ ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ ʭʨʘʥʝʥʠʷ 

ʜʘʥʥʳʭ, ʯʠʪʘʝʤʳʭ ʯʝʨʝʟ JTAG. ʀʩʧʦʣʴʟʫʝʤʘʷ ʚ ʉɹʀʉ ʎʋʇʇ ʢʦʥʬʠʛʫʨʘʮʠʷ ETB11 ʥʝ 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʬʫʥʢʮʠʶ ʪʨʘʩʩʠʨʦʚʢʠ ʧʘʤʷʪʠ. ʉʧʝʮʠʬʠʢʘʮʠʷ ʙʣʦʢʘ ʜʘʥʘ ʚ ʜʦʢʫʤʝʥʪʝ ARM 

DDI 0275D çETB11 Technical Reference Manualè. 

Trace Interface ð ʠʥʪʝʨʬʝʡʩ, ʧʦ ʢʦʪʦʨʦʤʫ ʙʣʦʢ ETM11 ʧʝʨʝʜʘʸʪ ʜʘʥʥʳʝ ʙʣʦʢʫ ETB11. 

ɹʣʦʢʠ ʘʧʧʘʨʘʪʥʦʡ ʧʦʜʜʝʨʞʢʠ ʦʪʣʘʜʢʠ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʚʝʨʩʠʠ ʨʝʘʣʠʟʘʮʠʠ: 

Embedded Trace Macrocell ð ʙʣʦʢ ETM11CS ʚʝʨʩʠʠ r0p2, 

Embedded Trace Buffer ð ʙʣʦʢ ETB11 ʚʝʨʩʠʠ r0p1 ʠ ʨʘʟʤʝʨʦʤ ʙʫʬʝʨʘ 8ʂʙ. 

ʆʧʠʩʘʥʥʘʷ ʚʳʰʝ ʩʭʝʤʘ ʷʚʣʷʝʪʩʷ ʪʠʧʦʚʦʡ ʜʣʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʷʜʨʘ 

ARM11. ʇʨʦʪʦʢʦʣʳ ʦʙʤʝʥʘ ʤʝʞʜʫ ʉɹʀʉ ʠ ʚʥʝʰʥʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʦʪʣʘʜʢʠ ʩʧʝʮʠʬʠʮʠʨʦʚʘʥʳ 

ʢʦʤʧʘʥʠʝʡ ARM Limited. ʆʪʣʘʜʢʫ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʩ ʭʦʩʪ ʢʦʤʧʴʪʁʝʨʘ ʩ ʧʦʤʦʱʴʶ 

ʧʦʩʪʘʚʣʷʝʤʦʛʦ ʢʦʤʧʘʥʠʝʡ ARM Limited ʧʘʢʝʪʘ RealView ICE, ʚʢʣʁʯʘʶʱʝʛʦ ʚ ʩʝʙʷ: 

ʘʧʧʘʨʘʪʥʳʡ ʦʪʣʘʜʯʠʢ ð ʫʩʪʨʦʡʩʪʚʦ, ʧʦʜʢʣʶʯʘʝʤʦʝ ʢ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʧʣʘʪʝ ʠ ʇʂ, 

ʙʣʦʢ ʧʠʪʘʥʠʷ ʘʧʧʘʨʘʪʥʦʛʦ ʦʪʣʘʜʯʠʢʘ, 
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ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʢʘʙʝʣʠ, 

ʢʦʤʧʘʢʪ-ʜʠʩʢ ʩ ʇʆ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʨʘʙʦʪʳ ʩ ʘʧʧʘʨʘʪʥʳʤ ʦʪʣʘʜʯʠʢʦʤ, 

ʢʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʷʜʨʘ ARM1176JZF-S ʤʦʞʥʦ ʥʘʡʪʠ ʚ 

ʜʦʢʫʤʝʥʪʝ ARM DDI 0301F çARM1176JZF-S. Revision r0p7. Technical Reference Manualè. 

ʆʧʠʩʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʳ ARMv6 ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʜʦʢʫʤʝʥʪʝ ARM DDI 0100I çARM Architecture 

Reference Manualè 

1.3.2.3.3.1 ʆʪʣʘʜʦʯʥʳʡ ʩʦʧʨʦʮʝʩʩʦʨ 

 

 

ʆʪʣʘʜʦʯʥʳʡ ʧʨʦʮʝʩʩʦʨ ETM11 ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʨʘʩʩʠʨʦʚʢʫ ʢʦʤʘʥʜ ʠ ʜʘʥʥʳʭ ʜʣʷ 

ʩʝʤʝʡʩʪʚʘ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ ARM11. ʆʪʣʘʜʦʯʥʳʡ ʧʨʦʮʝʩʩʦʨ ETM11 ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʩʝ 

ʩʦʚʨʝʤʝʥʥʳʝ ʷʜʨʘ ARM11, ʩʦʯʝʪʘʝʤʳʝ ʩ TrustZone ʠ Thumb-2. 

ɺʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʆʪʣʘʜʦʯʥʳʡ ʧʨʦʮʝʩʩʦʨ ETM11 ʚ ʜʚʫʭ ʚʘʨʠʘʮʠʷʭ: 

- ɸʚʪʦʥʦʤʥʦ, ʪʘʢʦʡ ʢʘʢ ETM11CSSingle. ɺʳ ʤʦʞʝʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ETM11CSSingle ʜʣʷ 

ʪʨʘʩʩʠʨʦʚʢʠ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ARM CPU ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, ʥʘʧʨʠʤʝʨ ʧʨʦʮʝʩʩʦʨ 

ARM1176. 

- ɺ ʩʠʩʪʝʤʝ CoreSight, ʪʘʢʦʡ ʢʘʢ ETM11CS. 

ɺ ʉɹʀʉ ɼʎʊʉ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʚʪʦʥʦʤʥʳʡ ʚʘʨʠʘʥʪ ʦʪʣʘʜʦʯʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ 

ETM11CSSingle. 

ʈʠʩʫʥʦʢ 9 ʧʦʢʘʟʳʚʘʝʪ ʛʣʘʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ ʠ ʜʦʤʝʥʳ ʪʘʢʪʦʚʳʭ ʩʠʛʥʘʣʦʚ 

ʆʪʣʘʜʦʯʥʦʛʦ ʧʨʦʮʝʩʩʦʨʘ. 

 

ʈʠʩʫʥʦʢ 9 - ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʙʣʦʢʠ ʠ ʜʦʤʝʥʳ ʪʘʢʪʦʚʳʭ ʩʠʛʥʘʣʦʚ ʦʪʣʘʜʦʯʥʦʛʦ 

ʧʨʦʮʝʩʩʦʨʘ CoreSight ETM11 

ɸʚʪʦʥʦʤʥʳʡ CoreSight ETM11 ʧʨʦʛʨʘʤʤʠʨʫʝʪʩʷ, ʠʩʧʦʣʴʟʫʷ ETMJTAGPORT. 
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CoreSight ETM11 ʷʚʣʷʝʪʩʷ Intelligent Energy Management(IEM)-ʛʦʪʦʚʳʤ, ʥʦ ʫʨʦʚʝʥʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ ʟʘʚʠʩʠʪ ʦʪ ʩʧʝʮʠʬʠʢʠ ʨʝʘʣʠʟʘʮʠʠ. 

1.3.2.3.3.2 ɺʩʪʨʦʝʥʥʳʡ ɹʫʬʝʨ ʊʨʘʩʩʠʨʦʚʢʠ 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʣʶʙʦʛʦ ʠʟ ɺʩʪʨʦʝʥʥʳʭ ʊʨʘʩʩʠʨʦʚʦʯʥʳʭ ʄʘʢʨʦʷʯʝʝʢ (ETB) ʤʦʛʫʪ 

ʙʳʪʴ ʨʘʩʰʠʨʝʥʳ ʜʦʧʦʣʥʝʥʠʝʤ ɺʩʪʨʦʝʥʥʦʛʦ ɹʫʬʝʨʘ ʊʨʘʩʩʠʨʦʚʢʠ. 

ETB ʷʚʣʷʝʪʩʷ ʦʙʣʘʩʪʴʶ ʧʘʤʷʪʠ ʥʘ ʯʠʧʝ, ʛʜʝ ʟʘʛʨʫʞʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʪʨʘʩʩʠʨʫʝʪʩʷ 

ʣʫʯʰʝ, ʯʝʤ ʪʘ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʚʳʚʝʜʝʥʘ ʩʨʘʟʫ ʯʝʨʝʟ ʧʦʨʪʳ ʪʨʘʩʩʠʨʦʚʢʠ ʚ ʫʩʪʨʦʡʩʪʚʝ. 

ɼʘʣʝʝ ʦʜʥʘʞʜʳ ʟʘʢʦʥʯʝʥʥʦ-ʬʠʢʩʠʨʦʚʘʥʥʘʷ ʟʘʛʨʫʞʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʚʝʜʝʥʘ ʧʨʠ ʟʘʤʝʜʣʝʥʥʦʤ  ʪʘʢʪʦʚʦʤ ʩʠʛʥʘʣʝ ʠʟ ETB. ʕʪʦ ʜʝʣʘʝʪʩʷ ʯʝʨʝʟ JTAG ʧʦʨʪ 

ʫʩʪʨʦʡʩʪʚʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʫʭ-ʰʘʛʦʚʳʡ ʧʨʦʮʝʩʩ ʧʝʨʝʤʝʱʝʥʠʷ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʰʠʨʦʢʦʛʦ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʧʦʨʪʘ ʪʨʘʩʩʠʨʦʚʢʠ. ʍʦʨʦʰʦ, ʝʩʣʠ ʧʦʨʪ ʪʨʘʩʩʠʨʦʚʢʠ çzero-pinè 

ʧʨʝʜʩʪʘʚʣʷʝʪ, ʛʜʝ ʫʩʪʨʦʡʩʪʚʦ ʫʞʝ ʠʤʝʝʪ JTAG ʧʦʨʪ. ETB ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʜʘʥʥʳʝ ʥʘ 

ʧʦʚʳʰʝʥʥʦʡ ʯʘʩʪʦʪʝ ʠ ʩ ʟʘʧʦʣʥʝʥʥʳʤ 32-ʨʘʟʨʷʜʥʳʤ ʧʦʨʪʦʤ ʜʘʥʥʳʭ, ʯʨʝʟʤʝʨʥʦ ʦʛʨʘʥʠʯʠʚʘʷ 

ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʨʪʘ ʪʨʘʩʩʠʨʦʚʢʠ. 

ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʙʫʬʝʨ ʪʨʘʩʩʠʨʦʚʢʠ, ʧʨʠʚʝʜʝʥʘ ʥʘ ʈʠʩʫʥʦʢ 10. 

 

ʈʠʩʫʥʦʢ 10 ï ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʫʬʝʨʘ ʪʨʘʩʩʠʨʦʚʢʠ 

1.3.2.3.3.3 ʀʥʩʪʨʫʤʝʥʪʳ ʦʪʣʘʜʢʠ ʠ ʪʨʘʩʩʠʨʦʚʢʠ 

ARM ʧʦʩʪʘʚʣʷʝʪ ʧʦʣʥʳʡ ʜʠʘʧʘʟʦʥ ʚʥʝʰʥʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʘʧʧʘʨʘʪʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʪʣʘʜʢʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʠʩʧʦʣʴʟʫʷ ɺʩʪʨʦʝʥʥʫʶ ʊʨʘʩʩʠʨʦʚʦʯʥʫʶ 

ʄʘʢʨʦʷʯʝʡʢʫ. 
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1.3.2.3.3.3.1 ʊʨʘʩʩʠʨʦʚʦʯʥʳʝ ʠʥʪʝʨʬʝʡʩʳ ʤʦʜʫʣʝʡ ReaiView 

ICE ʠ RealView Trace 

ʀʥʪʝʨʬʝʡʩ ʤʦʜʫʣʷ RealView ICE ʫʧʨʘʚʣʷʝʪ ʫʩʪʨʦʡʩʪʚʘʤʠ ʩ JTAG ʧʦʨʪʦʤ ʩ ʧʦʤʦʱʴʶ 

Ethernet ʠʣʠ USB ʠʥʩʪʨʫʤʝʥʪʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʚʷʟʳʚʘʪʴʩʷ ʩ ʨʝʛʠʩʪʨʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ETM ʠ 

ETB - ʧʘʤʷʪʴʶ ʩ ʧʦʤʦʱʴʶ TAP ʢʦʥʪʨʦʣʣʝʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʯʠʧʝ. 

ɺʥʝʰʥʠʡ ʚʠʜ ʢʦʤʧʣʝʢʪʘ ʤʦʜʫʣʝʡ ʪʨʘʩʩʠʨʦʚʢʠ ʠ ʦʪʣʘʜʢʠ RealView ICE ʠ RealView Trace 

ʧʨʠʚʝʜʝʥ ʥʘ ʈʠʩʫʥʦʢ 11. 

 

ʈʠʩʫʥʦʢ 11 ï ʂʦʤʧʣʝʢʪ ʤʦʜʫʣʝʡ ʪʨʘʩʩʠʨʦʚʢʠ ʠ ʦʪʣʘʜʢʠ RealView ICE ʠ RealView Trace 

ʈʘʟʲʝʤ ʄʦʜʫʣʷ RealView ʆʪʣʘʜʢʠ ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʢ ʤʦʜʫʣʶ RealView ICE ʠ 

ʧʦʜʩʯʠʪʳʚʘʝʪ ʜʦ 4 ʤʠʣʣʠʦʥʦʚ ʮʠʢʣʦʚ ʦʪ ʪʨʘʩʩʠʨʦʚʦʯʥʦʛʦ ʧʦʨʪʘ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠ ʯʘʩʪʦʪʝ ʜʦ 250 

ʄɻʮ. ʄʦʜʫʣʴ ʩʫʤʤʠʨʫʝʪ ʚʨʝʤʝʥʥʳʝ ʤʝʪʢʠ ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ 10 ʥʩ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʜʦ 

32 ʜʥʝʡ. 

1.3.2.3.3.3.2 RealView ʥʘʙʦʨ ʧʨʦʛʨʘʤʤ ʨʘʟʨʘʙʦʪʯʠʢʘ 

ʆʪʣʘʜʯʠʢ RealView  ʟʘʧʫʩʢʘʝʪʩʷ ʥʘ Windows/Linux PC ʠʣʠ ʚ ʨʘʙʦʯʝʡ ʩʨʝʜʝ Solaris ʠ 

ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʥʫʞʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʯʝʨʝʟ ʣʶʙʦʡ ʠʟ ʠʤʝʶʱʠʭʩʷ ʠʥʪʝʨʬʝʡʩʥʳʭ ʤʦʜʫʣʝʡ. 

ʆʪʣʘʜʯʠʢ ʫʤʝʥʴʰʘʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʧʦʢʘʟʳʚʘʝʪ ʚʳʧʦʣʥʝʥʥʫʶ ʪʨʘʩʩʠʨʦʚʢʫ ʣʠʙʦ ʥʘ ʧʣʘʪʝ, 

ʣʠʙʦ ʚʥʝ ʝʝ. ʆʪʣʘʜʦʯʥʘʷ ʠ ʪʨʘʩʩʠʨʦʚʦʯʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʯʝʨʝʟ ʦʢʥʦ ʠʩʪʦʯʥʠʢʘ 

ʚ ʦʪʣʘʜʯʠʢʝ ʠ ʘʥʘʣʠʟʠʨʫʝʪ ʜʠʩʧʣʝʡʥʦʝ ʦʢʥʦ, ʚʢʣʶʯʘʷ ʦʙʨʘʱʝʥʠʝ ʢ ʛʨʘʬʠʯʝʩʢʦʤʫ ʧʨʦʬʠʣʶ ʚ 

ʧʨʦʛʨʘʤʤʝ ʪʨʘʩʩʠʨʦʚʢʠ. 

 

1.3.2.4 ʂʦʥʪʨʦʣʣʝʨ ʧʨʝʨʳʚʘʥʠʡ 

ʂʦʥʪʨʦʣʣʝʨ ʧʨʝʨʳʚʘʥʠʡ (VIC) ʨʘʙʦʪʘʝʪ ʩ ʧʦʤʦʱʴʶ  ʰʠʥʳ AMBA  (Advanced 

Microcontroller Bus Architecture),ʠ ʷʚʣʷʝʪʩʷ ʧʝʨʠʬʝʨʠʡʥʦʡ ʩʠʩʪʝʤʦʡ, ʢʦʪʦʨʘʷ  ʪʝʩʪʠʨʫʝʪʩʷ, 

ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʣʠʮʝʥʟʠʨʫʝʪʩʷ ARM. 

ʂʦʥʪʨʦʣʣʝʨ ʧʨʝʨʳʚʘʥʠʡ ʧʦʩʪʘʚʣʷʝʪ ʠʥʪʝʨʬʝʡʩ ʩʠʩʪʝʤʳ ʧʨʝʨʳʚʘʥʠʡ ʠ ʫʤʝʥʴʰʘʝʪ 

ʟʘʜʝʨʞʢʫ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 

- ɺʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʢʦʥʪʨʦʣʣʝʨʦʤ ʧʨʝʨʳʚʘʥʠʡ ʧʦ ʰʠʥʝ AMBA AHB 

- ʇʨʠʭʦʜʷʱʠʝ ʚʝʢʪʦʨʳ ʧʨʝʨʳʚʘʥʠʡ ʧʦʜʜʝʨʞʠʚʘʶʪ ʚʩʝ ʠʩʪʦʯʥʠʢʠ ʧʨʝʨʳʚʘʥʠʡ 

- ʆʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʜʜʝʨʞʢʘ VIC ʧʦʨʪʘ ʧʨʦʮʝʩʩʦʨʘ ARM v6, ʩʦʚʤʝʩʪʠʤʦʛʦ ʩ 

ʧʨʦʮʝʩʩʦʨʘʤʠ ARM11 ʠ ARM1026EJ. 
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1.3.2.4.1 ɺʦʟʤʦʞʥʦʩʪʠ ʂʦʥʪʨʦʣʣʝʨʘ ʇʨʝʨʳʚʘʥʠʡ 

 

ʂʦʥʪʨʦʣʣʝʨ ʧʨʝʨʳʚʘʥʠʡ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

- ʉʦʦʪʚʝʪʩʪʚʠʝ ʩ ʩʧʝʮʠʬʠʢʘʮʠʝʡ AMBA (Rev.2.0) ʜʣʷ ʣʝʛʢʦʡ ʠʥʪʝʛʨʘʮʠʠ ʚ ʩʠʩʪʝʤʫ ʥʘ 
ʢʨʠʩʪʘʣʣʝ. 

- ʇʦʜʜʝʨʞʠʚʘʝʪ 32 ʚʝʢʪʦʨʘ IRQ ʧʨʝʨʳʚʘʥʠʡ 

- ɼʣʷ ʘʧʧʘʨʘʪʥʳʭ ʧʨʝʨʳʚʘʥʠʡ ʩʫʱʝʩʪʚʫʶʪ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʫʨʦʚʥʠ ʧʨʠʦʨʠʪʝʪʘ 

- ʇʨʦʛʨʘʤʤʠʨʫʝʤʳʝ ʧʨʝʨʳʚʘʥʠʷ ʠʤʝʶʪ ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʫʨʦʚʥʠ ʧʨʠʦʨʠʪʝʪʘ 

- ʇʨʠʦʨʠʪʝʪʥʳʡ ʫʨʦʚʝʥʴ ʘʧʧʘʨʘʪʥʳʭ ʧʨʝʨʳʚʘʥʠʡ ʤʘʩʢʠʨʫʝʪʩʷ 

- ʇʨʠʦʨʠʪʝʪʥʳʡ ʫʨʦʚʝʥʴ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʧʨʝʨʳʚʘʥʠʡ ʤʘʩʢʠʨʫʝʪʩʷ 

- ɻʝʥʝʨʘʮʠʷ IRQ ʠ FIQ 

- ʈʘʟʤʝʱʝʥʠʝ AHB ʜʣʷ ʙʦʣʝʝ ʙʳʩʪʨʦʛʦ ʦʪʚʝʪʘ ʧʨʝʨʳʚʘʥʠʡ 

- ɻʝʥʝʨʘʮʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʝʨʳʚʘʥʠʡ 

- ʅʘʣʠʯʠʝ ʪʝʩʪʦʚʳʭ ʨʝʛʠʩʪʨʦʚ 

- ʉʪʦʣʙʝʮ ʩʪʘʪʫʩʘ ʧʨʝʨʳʚʘʥʠʡ 

- ɿʘʧʨʦʩ ʩʪʘʪʫʩʘ ʧʨʝʨʳʚʘʥʠʡ 

- ʇʨʠʚʠʣʝʛʠʨʦʚʘʥʥʳʡ ʨʝʞʠʤ ʧʦʜʜʝʨʞʢʠ ʜʣʷ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʝʨʝʜʘʯʠ 

- ʂʦʥʪʨʦʣʣʝʨʳ ʧʨʝʨʳʚʘʥʠʡ ʤʦʞʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʦʝʜʠʥʠʪʴ (ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʜʣʷ PL190, 

PL192 ʠ ʥʘʙʦʨʘ ʠʥʩʪʨʫʤʝʥʪʦʚ AMBA (ADK)) ʚ ʦʜʠʥ ʢʦʥʪʨʦʣʣʝʨ ʧʨʝʨʳʚʘʥʠʡ. 

- ʇʦʜʜʝʨʞʢʘ ʇʦʨʪʘ ʧʨʝʨʳʚʘʥʠʡ ARM v6 ʚ ʩʠʥʭʨʦʥʥʦʤ ʠ ʘʩʠʥʭʨʦʥʥʦʤ ʨʝʞʠʤʘʭ ʨʘʟʨʝʰʘʝʪ 
ʙʳʩʪʨʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʨʝʨʳʚʘʥʠʡ ʧʨʠ ʩʦʝʜʠʥʝʥʠʠ ʩ ʧʨʦʮʝʩʩʦʨʘʤʠ ARM11 ʠʣʠ 

ARM1026EJ 

1.3.2.4.2 ʂʘʨʪʘ ʨʝʛʠʩʪʨʦʚ ʧʨʝʨʳʚʘʥʠʡ 

ʊʘʙʣʠʮʘ 5 - ʂʘʨʪʘ ʨʝʛʠʩʪʨʦʚ ʢʦʥʪʨʦʣʣʝʨʘ ʧʨʝʨʳʚʘʥʠʡ ʜʣʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʨʝʞʠʤʘ 
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ʊʘʙʣʠʮʘ 6 - ʂʘʨʪʘ ʨʝʛʠʩʪʨʦʚ ʢʦʥʪʨʦʣʣʝʨʘ ʧʨʝʨʳʚʘʥʠʡ ʜʣʷ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʪʝʩʪʦʚʦʛʦ 

ʨʝʞʠʤʘ 

 
 

ʊʘʙʣʠʮʘ 7 - ʂʘʨʪʘ ʨʝʛʠʩʪʨʦʚ ʢʦʥʪʨʦʣʣʝʨʘ ʧʨʝʨʳʚʘʥʠʡ ʜʣʷ ʨʝʞʠʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

 
 

ʇʨʠʤʝʯʘʥʠʝ: 

ʅʝʟʘʧʦʣʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʩʪʦʣʙʮʝ ñReset Valueò ɺ ʪʘʙʣʠʮʘʭ 3 ʠ 4 ʦʟʥʘʯʘʪʁ, ʯʪʦ 

ʟʥʘʯʝʥʠʷ ʧʦʩʣʝ ʦʙʥʫʣʝʥʠʷ ʥʝʠʟʚʝʩʪʥʳ. ʕʪʦ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʵʪʠ ʨʝʛʠʩʪʨʳ, ʟʘʧʠʪʳʚʘʶʪʩʷ ʦʪ 

ʚʥʝʰʥʠʭ ʚʭʦʜʦʚ nVICIRQIN, nVICFIQIN ʠ VICVECTADDRIN. ɼʝʡʩʪʚʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʵʪʠʭ 

ʨʝʛʠʩʪʨʦʚ ʙʫʜʫʪ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʟʘʚʠʩʝʪʴ ʦʪ ʟʥʘʯʝʥʠʡ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʥʘ ʵʪʠʭ ʚʭʦʜʘʭ. 

 

ʊʘʙʣʠʮʘ 8 - ʈʝʛʠʩʪʨʳ ʩ ʝʜʠʥʠʯʥʳʤ ʚʨʝʤʝʥʝʤ ʦʞʠʜʘʥʠʷ (1 ʪʘʢʪ ʩʠʥʭʨʦʠʤʧʫʣʴʩʘ) ʧʨʠ 

ʯʪʝʥʠʠ/ʟʘʧʠʩʠ 

 
 

ʊʘʙʣʠʮʘ 9 - ʈʝʛʠʩʪʨʳ ʩ ʥʫʣʝʚʳʤ ʚʨʝʤʝʥʝʤ ʦʞʠʜʘʥʠʷ 

ʈʝʛʠʩʪʨʳ ʩ ʥʫʣʝʚʳʤ ʩʦʩʪʦʷʥʠʝʤ ʦʞʠʜʘʥʠʷ ɸʜʨʝʩ ʩʤʝɦ ʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʘʟʳ 

VICIRQSTATUS 0x000 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 9 

 

1.3.2.4.3 ʂʘʨʪʘ ʧʨʝʨʳʚʘʥʠʡ ʉɹʀʉ ɼʎʊʉ 

 

ʂʘʨʪʘ ʧʨʝʨʳʚʘʥʠʡ ʉɹʀʉ ɼʎʊʉ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʊʘʙʣʠʮʘ 10 
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ʊʘʙʣʠʮʘ 10 ï ʂʘʨʪʘ ʧʨʝʨʳʚʘʥʠʡ ʉɹʀʉ ɼʎʊʉ 

 ̄ ʂʦʥʪʨʦʣʣʝʨ VIC0  ̄ ʂʦʥʪʨʦʣʣʝʨ VIC1 

0 GPIO_3  ʢʘʥʘʣ 0 32 SPI ch.1 

1 GPIO_3 ʢʘʥʘʣ 1 33 I2C ʢʘʥʘʣ 3 

2 Software Interrupt 2 ʦʪ SCTL 34 Ethernet ʢʦʥʪʨʦʣʣʝʨ 

3 Software Interrupt 3 ʦʪ SCTL 35 USB ʢʦʥʪʨʦʣʣʝʨ 

4 ʊʘʡʤʝʨ, ʢʘʥʘʣ 0 36 NAND IF 

5 ʊʘʡʤʝʨ, ʢʘʥʘʣ 1 37 DVB-CI 

6 Watchdog 38 TS interface 

7 UART0 39 AES 

8 UART1 40 CRYPTO 

9 UART2/IrDa 41 HDMI 

10 GPIO_3  ʢʘʥʘʣ 2 42 Video interface 

11 SCI 43 Graphic Accelerator 

12 GPIO_3  ʢʘʥʘʣ 3 44 MSVD 

13 GPIO_4  ʢʘʥʘʣ 0 45 GPIO_A ch.4 

14 NMC High 46 GPIO_A ch.5 

15 NMC Low 47 GPIO_A ch.6 

16 XDMAC ch.0 48 GPIO_A ch.7 

17 XDMAC ch.1 49 IRQ_MEDIA 

18 XDMAC ch.2 50 I2S 

19 XDMAC ch.3 51 SPDIF 

20 XDMAC ch.4 52 ʇɼʇ ARM1176JZF-S 

21 XDMAC ch.5 53 AUDIO DMA  

22 XDMAC ch.6 54 ʆʰʠʙʢʘ ʇɼʇ ʦʪ ARM1176JZF-S 

23 XDMAC ch.7 55 System metrics ARM1176JZF-S 

24 ɺʥʝʰʥʝʝ 0 56 ʇɼʇ ARM1176JZF-S ʟʘʱʠʱʝʥʥʦʝ 

25 GPIO_4 ʢʘʥʘʣ 1 57 GPIO_3 ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ 

26 GPIO_4 ʢʘʥʘʣ 2 58 GPIO_4 ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ 

27 GPIO_5 ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ 59 GPIO_A ʢʘʥʘʣ 0 

28 I2C ʢʘʥʘʣ 0 60 GPIO_A ʢʘʥʘʣ 1 

29 I2C ʢʘʥʘʣ 1 61 GPIO_A ʢʘʥʘʣ 2 

30 I2C ʢʘʥʘʣ 2 62 GPIO_A ʢʘʥʘʣ 3 

31 SPI ʢʘʥʘʣ 0 63 GPIO_A ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ 

 

1.3.2.5 ʉʠʩʪʝʤʘ ʧʘʤʷʪʠ ʉɹʀʉ ɼʎʊʉ 

ʉʠʩʪʝʤʘ ʧʘʤʷʪʠ ʩʦʜʝʨʞʠʪ ʯʝʪʳʨʝ ʙʘʥʢʘ ʚʥʫʪʨʝʥʥʝʡ ʧʘʤʷʪʠ ʤʠʢʨʦʩʭʝʤʳ IMEM, ʜʚʘ 

ʠʥʪʝʨʬʝʡʩʘ ʩ ʚʥʝʰʥʝʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʘʤʷʪʴʶ ʪʠʧʘ DDR, ʠʥʪʝʨʬʝʡʩʳ ʩ ʚʥʝʰʥʝʡ flash-

ʧʘʤʷʪʴʶ. ʊʘʢʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʢʵʰʝʤ ʢʦʤʘʥʜ ʠ ʜʘʥʥʳʭ, ʧʘʤʷʪʴʶ TCM 

ʧʨʦʮʝʩʩʦʨʘ ARM ʠ ʙʫʬʝʨʘʤʠ ʜʘʥʥʳʭ ʙʣʦʢʘ ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʚʠʜʝʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʧʘʤʷʪʠ ʩ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʨʝʰʝʥʠʷ ʚʩʝʭ 

ʚʦʟʣʦʞʝʥʥʳʭ ʥʘ ʩʠʩʪʝʤʫ ʟʘʜʘʯ. 

1.3.2.5.1 ʂʘʨʪʘ ʧʘʤʷʪʠ ʉɹʀʉ ɼʎʊʉ 
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ʉɹʀʉ ɼʎʊʉ ʩʦʜʝʨʞʠʪ ʥʘʙʦʨ ʫʩʪʨʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʦʙʨʘʱʝʥʠʷ ʢ ʧʘʤʷʪʠ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʠ ʚʳʧʦʣʥʷʝʤʳʭ ʬʫʥʢʮʠʡ ʙʣʦʢʦʚ, ʢʘʨʪʘ ʧʘʤʷʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ 

ʫʩʪʨʦʡʩʪʚ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ. 

ʆʪʜʝʣʴʥʳʝ ʦʙʣʘʩʪʠ ʧʘʤʷʪʠ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʫʧʥʳ ʜʣʷ ʜʦʩʪʫʧʘ ʪʦʣʴʢʦ ʚʳʜʝʣʝʥʥʳʤ 

ʫʩʪʨʦʡʩʪʚʘʤ. ɼʣʷ ʧʨʦʯʠʭ ʜʦʩʪʫʧʦʚ ʪʘʢʠʝ ʦʙʣʘʩʪʠ ʧʘʤʷʪʠ ʷʚʣʷʶʪʩʷ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʤʠ. 

ʂʘʨʪʘ ʧʘʤʷʪʠ ʉɹʀʉ ɼʎʊʉ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʦʢ 12. 

Start End  

0x00000000  0x000fffff  BOOT ROM/TCM 

0x00100000  0x0013ffff  IM0 

0x00140000  0x0017ffff  IM1 

0x001 ʩ0000  0x0fffffff  reserved 

0x10000000  0x1000ffff  reserved 

0x10010000  0x1002ffff  reserved 

0x10030000  0x1003ffff  reserved 

0x10040000  0x1004ffff  USB 

0x10050000  0x1005ffff  DVB-CI 

0x10060000  0x1006ffff  reserved 

0x10070000  0x1007ffff  XDMAC REG 

0x1 0080000  0x1008ffff  reserved 

0x10090000  0x1fffffff  reserved 

0x20000000  0x2000ffff  VIC0 

0x20010000  0x2001ffff  VIC1 

0x20020000  0x2002ffff  APB_C 

0x20030000  0x2003ffff  APB_D 

0x20040000  0x2004ffff  AES 

0x20040000  0x23ffffff  reserved 

0x24000000  0x24ffffff   

0x25000000  0x2fffffff  reserved 

0x30000000  0x3fffffff  reserved 

0x40000000  0x7fffffff  EM0 

0x80000000  0x800fffff  BOOT ROM MIRROR 

0x80100000  0x8013ffff  IM2 

0x80140000  0x8014ffff  reserved 

0x80150000  0x8015ffff  AU_0 

0x80160000  0x8016ffff  AU_1 

0x8017000 0 0x8017ffff  APB_MULT 

0x80180000  0x8019ffff  Video Decoder 

0x80200000  0x9fffffff  reserved 

0xa0000000  0xbfffffff  SERIAL FLASH 

0xc0000000  0xffffffff  EM1 

ʈʠʩʫʥʦʢ 12 - ʂʘʨʪʘ ʧʘʤʷʪʠ ʉɹʀʉ ɼʎʊʉ 

ʂʘʨʪʘ ʫʩʪʨʦʡʩʪʚ ʰʠʥ APB ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʊʘʙʣʠʮʘ 10, ʊʘʙʣʠʮʘ 12 ʠ  
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ʊʘʙʣʠʮʘ 13. 

 

 

 

 

 

 

ʊʘʙʣʠʮʘ 11 - ʂʘʨʪʘ ʫʩʪʨʦʡʩʪʚ ʰʠʥʳ APB_D 

 ̄ Start End APB D  

0 0x20030000  0x2003 0fff  TS REG ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ TSP 

1 0x2003 1000  0x2003 1fff  DMC1 REG ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ DMC1 

2 0x2003 2000  0x2003 2fff  DMC0 REG ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ DMC0 

3 0x2003 3000  0x2003 3fff  UOTP User OTP ROM / APBEFUSEIF 

4 0x2003 4000  0x2003 4fff  GRETH ʂʦʥʪʨʦʣʣʝʨ Ethernet 

5 0x2003 5000  0x 2003 5fff  GPIO_4 ʋʩʪʨʦʡʩʪʚʦ GPIO ARM 8 - GPIO 

6 0x2003 6000  0x2003 6fff  GPIO_5 ʋʩʪʨʦʡʩʪʚʦ GPIO ARM 8 - GPIO 

7 0x2003 7000  0x2003 7fff  PL301A ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ PL301A 

8 0x2003 8000  0x2003 8fff  GPIO_9  

9 0x2003 9000  0x2003 9fff  PL301C ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ PL301C 

A 0x 2003 a000  0x2003 afff  PL301D ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ PL301D 

B 0x2003 b000  0x2003 bfff  PL301F ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ PL301F 

C 0x2003 c000  0x2003 cfff  SCTL ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ SCTL 

D 0x2003 d000  0x2003 dfff  CRYPTO ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ CRYPTO 

E 0x2003 e000  0x2003 efff  CRG ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ CRG 

F 0x2003 f 000  0x2003ffff  NAND ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ NAND 

ʊʘʙʣʠʮʘ 12 ï ʂʘʨʪʘ ʫʩʪʨʦʡʩʪʚ ʰʠʥʳ APB_C 

 ̄ Start End APB C  

0 0x20020000  0x20020 fff  I2C0 ʋʩʪʨʦʡʩʪʚʦ I2C0 

1 0x2002 1000  0x20021 fff  I2C1 ʋʩʪʨʦʡʩʪʚʦ I2C1 

2 0x20022 000  0x2 0022 fff  UART/IRDA ʋʩʪʨʦʡʩʪʚʦ UART/IRDA 

3 0x20023 000  0x20023 fff  SPI1 ʋʩʪʨʦʡʩʪʚʦ SPI 

4 0x20024 000  0x20024 fff  TIMER ʋʩʪʨʦʡʩʪʚʦ TIMER 

5 0x20025 000  0x20025 fff  WD ʋʩʪʨʦʡʩʪʚʦ WD 

6 0x20026 000  0x20026 fff  I2C2 ʋʩʪʨʦʡʩʪʚʦ I2C2 

7 0x20027 000  0x20027 fff  SCI ʋʩʪʨʦʡʩʪʚʦ SCI 

8 0x20028 000  0x20028 fff  EXIRC0 ʋʩʪʨʦʡʩʪʚʦ EXIRC0 

9 0x20029 000  0x20029 fff  GPIO-F ʋʩʪʨʦʡʩʪʚʦ GPIO fujitsu 32 - GPIO 

A 0x2002a 000  0x2002a fff  GPIO-2a ʋʩʪʨʦʡʩʪʚʦ GPIO ARM 8 - GPIO 

B 0x2002b 000  0x2002b fff  UART0 ʋʩʪʨʦʡʩʪʚʦ UART0 

C 0x2002c 000  0x2002c f ff  UART1 ʋʩʪʨʦʡʩʪʚʦ UART1 

D 0x2002d 000  0x2002d fff  I2C3 ʋʩʪʨʦʡʩʪʚʦ I2C3 

E 0x2002e 000  0x2002e fff  SPI0 ʋʩʪʨʦʡʩʪʚʦ SPI0 

F 0x2002f 000  0x2002ffff  GPIO_3 ʋʩʪʨʦʡʩʪʚʦ GPIO ARM 8 - GPIO 
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ʊʘʙʣʠʮʘ 13 - ʂʘʨʪʘ ʫʩʪʨʦʡʩʪʚ ʰʠʥʳ APB_MULT 

 ̄ Start End APB_MULT  

0 0x801 70000  0x801 70fff  graphic ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ graphic 

1 0x801 71000  0x801 71fff  hdmi ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ hdmi 

2 0x801 72000  0x801 72fff  mif ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ mif 

3 0x801 73000  0x801 73fff  vdu ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ vdu 

4 0x801 74000  0x801 74fff  Pl301b ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Pl301b 

5 0x801 75000  0x801 75fff  Crg_mult1 ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Crg_mult1 

6 0x801 76000  0x801 76fff  Crg_mult2 ʂʦʥʬʠʛʫʨʠʨʦʚʘʥʠʝ Crg_mult2 

7 0x801 77000  0x801 77fff  GPIO-0  

8 0x801 78000  0x801 78fff  reserved ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

9 0x801 79000  0x801 79f ff  reserved ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

A 0x801 7a000  0x8015a fff  reserved ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

B 0x801 7b000  0x8015b fff  reserved ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

C 0x801 7c000  0x8015c fff  reserved ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

D 0x801 7d000  0x8015d fff  reserved ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

E 0x801 7e000  0x8015e fff  reserved ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

F 0x801 7f 000  0x8015ffff  reserved ɿʘʨʝʟʝʨʚʠʨʦʚʘʥʦ 

1.3.2.5.2  ʂʘʨʪʘ ʜʦʩʪʫʧʥʳʭ ʘʜʨʝʩʦʚ ʧʘʤʷʪʠ ʤʘʩʪʝʨ-ʫʩʪʨʦʡʩʪʚ 

ʉɹʀʉ ɼʎʊʉ 

ʂʘʨʪʘ ʜʦʩʪʫʧʥʳʭ ʘʜʨʝʩʦʚ ʧʘʤʷʪʠ ʤʘʩʪʝʨ-ʫʩʪʨʦʡʩʪʚ ʉɹʀʉ ɼʎʊʉ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ  

ʊʘʙʣʠʮʘ 14 

ʊʘʙʣʠʮʘ 14 ï ʂʘʨʪʘ ʜʦʩʪʫʧʥʦʩʪʠ ʘʜʨʝʩʦʚ ʧʘʤʷʪʠ ʉɹʀʉ ɼʎʊʉ 

ʄʘʩʪʝʨ - ʫʩʪʨʦʡʩʪʚʦ 
ɼʦʩʪʫʧʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ 
ʉʪʘʨʪʦʚʳʡ ʘʜʨʝʩ ʂʦʥʝʯʥʳʡ ʘʜʨʝʩ 

a1176_w all 0x00000000  0xffffffff  

a1176_i intmem0 0x00100000  0x0013ffff  

 intmem1 0x00140000  0x0017ffff  

 dmc0 0x40000000  0x7fffffff  

 axi_du 0x10030000  0x1005ffff  

  0xa0000000  0xbfffffff  

 bootm 0x00000000  0x0000ffff  

  0x80000000  0x8000ffff  

xdmac_a intmem1 0x00140000  0x0017ffff  

 dmc0 0x40000000  0x7fffffff  

 axi_du 0x10030000  0x1005ffff  

  0xa0000000  0xb fffffff  

 bootm 0x00000000  0x0000ffff  

  0x80000000  0x8000ffff  

 axi_ac 0x20000000  0x2003ffff  

a1176_d intmem0 0x00100000  0x0013ffff  

 intmem1 0x00140000  0x0017ffff  

 dmc0 0x40000000  0x7fffffff  

nmc all 0x00000000  0xffffffff  

msvd_sr1 dmc0 0x40000000  0x7ff fffff  
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ʇʨʦʜʦʣʞʝʥʠʝ ʊʘʙʣʠʮʘ 14 

 

ʄʘʩʪʝʨ - ʫʩʪʨʦʡʩʪʚʦ 
ɼʦʩʪʫʧʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ 
ʉʪʘʨʪʦʚʳʡ ʘʜʨʝʩ ʂʦʥʝʯʥʳʡ ʘʜʨʝʩ 

ts_if intmem0 0x00100000  0x0013ffff  

 intmem1 0x00140000  0x0017ffff  

 dmc0 0x40000000  0x7fffffff  

ga intmem0 0x00100000  0x0013ffff  

 intmem1 0x00140000  0x0017ffff  

 dmc0 0x40000000  0x7fffffff  

axi_dd intmem0 0x00100000  0x0013ffff  

 intmem1 0x00140000  0x0017ffff  

 dmc0 0x40000000  0x7fffffff  

vdu_a intmem0 0x00100000  0x0013ffff  

 intmem1 0x00140000  0x0017ffff  

 dmc0 0x40000000  0x7fffffff  

msvd_sr2 dmc0 0x40000000  0x7fffffff  

crypto intmem0 0x00100000  0x0013ffff  

 intmem1 0x00140000  0x0017ffff  

 dmc0 0x40000000  0x7fffffff  

greth all 0x00000000  0xffffffff  



 

      ʃʠʩʪ 

     ʖʌʂɺ.431268.005ʈʕ 34 

ʀʟʤ. ʃʠʩʪ ˉ ʜʦʢʫʤ. ʇʦʜʧ. ɼʘʪʘ     

ʀʥʚ.ˉʧʦʜʣ. ʇʦʜʧ. ʠ ʜʘʪʘ ɺʟʘʤ.ʠʥʚ.ˉ ʀʥʚ.ˉʜʫʙʣ. ʇʦʜʧ. ʠ ʜʘʪʘ 

18212-2 
 

14.11.11 18212-1   
 

ʇʨʦʜʦʣʞʝʥʠʝ ʊʘʙʣʠʮʘ 14 

aud_dma intmem0 0x00100000  0x0013ffff  

 intmem1 0x00140000  0x0017ffff  

 dmc0 0x40000000  0x7fffffff  

 axi_ab 0x80100000  0x8019ffff  

  0xc0000000  0xffffffff  

msvd_ipma dmc1 0xc0000000  0xfffffff f  

msvd_cpma dmc1 0xc0000000  0xffffffff  

msvd_mcma dmc1 0xc0000000  0xffffffff  

msvd_osma dmc1 0xc0000000  0xffffffff  

msvd_lfma_ln dmc1 0xc0000000  0xffffffff  

 intmem2 0x80100000  0x8013ffff  

msvd_lfma_fr dmc1 0xc0000000  0xffffffff  

msvd_bpma dmc1 0xc0000000  0xffffffff  

msvd_pe_nsuma dmc1 0xc0000000  0xffffffff  

 intmem2 0x80100000  0x8013ffff  

msvd_su_nsuma dmc1 0xc0000000  0xffffffff  

 intmem2 0x80100000  0x8013ffff  

msvd_psuma dmc1 0xc0000000  0xffffffff  

axi_ba dmc1 0xc0000000  0xffffffff  

 intmem2 0x80100000  0x8013ffff  

 au0 0x80150000  0x8015ffff  

 au1 0x80160000  0x8016ffff  

 msvd_ctrl 0x80180000  0x8019ffff  

 apb_mult 0x80170000  0x8017ffff  

vdu_b dmc1 0xc0000000  0xffffffff  

a1176_p vic0 0x20000000  0x2000ffff  

 vic1 0x20010000  0x2001ffff  

 apb_c 0x20020000  0x200 2ffff  

 apb_d 0x20030000  0x2003ffff  

 aes 0x20040000  0x2004ffff  

axi_ca vic0 0x20000000  0x2000ffff  

 vic1 0x20010000  0x2001ffff  

 apb_c 0x20020000  0x2002ffff  

 apb_d 0x20030000  0x2003ffff  

 aes 0x20040000  0x2004ffff  

axi_ad bus_if 0x10050000  0x1005ffff  

 spi 0xa0000000  0xbfffffff  

 usbhs 0x10040000  0x10047fff  

 usbfs 0x10048000  0x1004ffff  

nand axi_am 0x00000000  0x002fffff  

  0x40000000  0x7fffffff  

usb axi_am 0x00000000  0x002fffff  

  0x40000000  0x7fffffff  
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1.3.2.6 ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʢʦʥʪʨʦʣʣʝʨ ʇɼʇ 

1.3.2.6.1 ɺʦʟʤʦʞʥʦʩʪʠ XDMAC  

XDMAC ʧʨʝʜʣʘʛʘʝʪ: 

- ʉʦʦʪʚʝʪʩʪʚʠʝ ʩ ʧʨʦʪʦʢʦʣʦʤ AXI (AMBA v3) ʜʣʷ ʣʝʛʢʦʡ ʠʥʪʝʛʨʘʮʠʠ ʚ SoC ʧʨʠʣʦʞʝʥʠʝ. 

- 8 ʇɼʇ ʢʘʥʘʣʦʚ 

- 2 ʇɼʇ ʪʨʠʛʛʝʨʘ 

o ɺʥʝʰʥʠʡ/ʇʝʨʠʬʝʨʠʡʥʳʡ ʟʘʧʨʦʩ ʥʘ ʧʝʨʝʜʘʯʫ (14 ʚʥʝʰʥʠʭ/ʧʝʨʠʬʝʨʠʡʥʳʭ 
ʟʘʧʨʦʩʦʚ ʧʦ 1 ʢʘʥʘʣʫ) 

o ɿʘʧʨʦʩ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʜʣʷ ʟʘʧʠʩʠ ʨʝʛʠʩʪʨʦʚ) 

- ɹʘʟʦʚʳʡ ʧʘʢʝʪ ʇɼʇ ʧʝʨʝʜʘʯʠ. ʊʘʢ ʞʝ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ɹʣʦʯʥʘʷ ʧʝʨʝʜʘʯʘ. 

- ɺʥʫʪʨʝʥʥʷʷ 16-ʧʘʨʥʘʷ ʦʯʝʨʝʜʴ ʩʣʦʚ(128 ʙʘʡʪ)  FIFO.  

- 32 ʨʘʟʨʷʜʥʳʝ ɹʘʡʪʦʚʳʝ ʨʝʛʠʩʪʨʳ ʩʯʝʪʯʠʢʦʚ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʨʦʛʨʘʤʤʥʦ. 

- 8, 36, 32 ʠ 64 ʨʘʟʨʷʜʥʘʷ ʧʝʨʝʜʘʯʘ. 

- ɺʦʟʨʘʩʪʘʶʱʘʷ ʠ ʥʝʚʦʟʨʘʩʪʘʶʱʘʷ ʘʜʨʝʩʘʮʠʷ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʨʠʝʤʥʠʢʦʚ 

- ʇʝʨʝʟʘʛʨʫʟʢʘ ʨʝʛʠʩʪʨʘ ʘʜʨʝʩʘ ʉʯʝʪʯʠʢʘ, ʀʩʪʦʯʥʠʢʘ ʠ ʇʨʠʝʤʥʠʢʘ 

- ʇʨʝʨʳʚʘʥʠʷ ʧʨʠ ʦʰʠʙʢʝ ʚ ʧʝʨʝʜʘʯʝ ʩ ʧʦʤʦʱʴʶ ʇɼʇ ʠ ʧʨʠ ʧʝʨʝʧʦʣʥʝʥʠʠ ʇɼʇ. 

- ɿʘʱʠʪʘ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠʝʤʥʠʢʘ ʠ ʠʩʪʦʯʥʠʢʘ 

- ʅʝʚʳʨʦʚʥʝʥʥʘʷ ʧʝʨʝʜʘʯʘ. (ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʇɼʇ ʚʳʧʦʣʥʷʝʪ ʨʝʜʢʫʶ ʧʝʨʝʜʘʯʫ ʥʘ ʟʘʧʠʩʴ). 

- ʈʘʟʣʠʯʥʳʝ ʨʘʟʤʝʨʳ ʧʝʨʝʜʘʯʠ ʤʝʞʜʫ ʀʩʪʦʯʥʠʢʦʤ ʠ ʇʨʠʝʤʥʠʢʦʤ (ʇɼʇ ʧʦʜʜʝʨʞʠʚʘʝʪ 
ʦʛʨʘʥʠʯʝʥʥʫʶ ʧʝʨʝʜʘʯʫ) 

- ʇʦʜʜʝʨʞʢʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʠʟʥʘʢʦʚ ʇɼʇ 

- ʇʦʜʜʝʨʞʢʘ AXI ʠʥʪʝʨʬʝʡʩʘ ʧʦʥʠʞʝʥʥʦʡ ʤʦʱʥʦʩʪʠ (ʢʘʥʘʣ ʉ) 

- AXI (32 ʙʠʪʘ) slave ʇɼʇ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʡ ʠʥʪʝʨʬʝʡʩ. XDMAC ʧʨʦʛʨʘʤʤʠʨʫʝʪʩʷ ʧʫʪʝʤ 

ʟʘʧʠʩʠ ʨʝʛʠʩʪʨʦʚ ʫʧʨʘʚʣʝʥʠʷ AXI  slave I/F. 

ɸʪʨʠʙʫʪʳ master-ʠʥʪʝʨʬʝʡʩʘ ʚ ʇɼʇ ʢʦʥʪʨʦʣʣʝʨʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʣʠʮʝ.  

ʊʘʙʣʠʮʘ 15 ï ʉʚʦʡʩʪʚʘ master-ʠʥʪʝʨʬʝʡʩʘ ʇɼʇ ʢʦʥʪʨʦʣʣʝʨʘ 
ʩʚʦʡʩʪʚʦ ʦʧʠʩʘʥʠʝ ʟʥʘʯʝʥʠʝ 

ʉʧʦʩʦʙʥʦʩʪʴ ʢ 

ʧʨʦʠʟʚʦʣʴʥʦʤʫ 

ʢʦʤʙʠʥʠʨʦʚʘʥʠʶ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʘʢʪʠʚʥʳʭ ʧʦʩʳʣʦʢ, ʢʦʪʦʨʳʝ 

ʤʘʩʪʝʨ ʤʦʞʝʪ ʩʛʝʥʝʨʠʨʦʚʘʪʴ 

2 

ʉʧʦʩʦʙʥʦʩʪʴ ʯʪʝʥʠ ̫

ID 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ARID, 

ʢʦʪʦʨʳʝ ʤʘʩʪʝʨ ʤʦʞʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ ʜʣʷ ʚʩʝʭ 

ʘʢʪʠʚʥʳʭ ʧʦʩʳʣʦʢ ʯʪʝʥʠʷ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

1 

ʐʠʨʠʥʘ ʯʪʝʥʠʷ ID ʏʠʩʣʦ ʨʘʟʨʷʜʦʚ ʚ ARID ʰʠʥʝ 4 

ʉʧʦʩʦʙʥʦʩʪʴ ʢ 

ʯʪʝʥʠʶ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʘʢʪʠʚʥʳʭ ʧʦʩʳʣʦʢ ʯʪʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʤʘʩʪʝʨ ʤʦʞʝʪ ʩʛʝʥʝʨʠʨʦʚʘʪʴ 

1 

ʉʧʦʩʦʙʥʦʩʪʴ  

ʟʘʧʠʩʠ ID 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʨʘʟʣʠʯʥʳʭ AWID ʟʥʘʯʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʤʘʩʪʝʨ ʤʦʞʝʪ ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʜʣʷ ʚʩʝʭ 

ʧʦʩʳʣʦʢ ʟʘʧʠʩʠ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ 

1 

ʐʠʨʠʥʘ ʟʘʧʠʩʠ ID ʏʠʩʣʦ ʨʘʟʨʷʜʦʚ ʚ ʰʠʥʘʭ AWID ʠ WID 4 

ʉʧʦʩʦʙʥʦʩʪʴ ʢ 

ʟʘʧʠʩʠ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʘʢʪʠʚʥʳʭ ʧʦʩʳʣʦʢ ʟʘʧʠʩʠ, 

ʢʦʪʦʨʳʝ ʤʘʩʪʝʨ ʤʦʞʝʪ ʩʛʝʥʝʨʠʨʦʚʘʪʴ 

1 
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ʉʚʦʡʩʪʚʘ Slave-ʠʥʪʝʨʬʝʡʩʘ ʚ ʇɼʇ ʢʦʥʪʨʦʣʣʝʨʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʘ 16. 

ʊʘʙʣʠʮʘ 16 ï ʉʚʦʡʩʪʚʘ slave-ʠʥʪʝʨʬʝʡʩʘ ʇɼʇ ʢʦʥʪʨʦʣʣʝʨʘ 

ʩʚʦʡʩʪʚʦ ʦʧʠʩʘʥʠʝ ʟʥʘʯʝʥʠʝ 

ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʟʘʧʠʩʠ ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʘʢʪʠʚʥʳʭ 

ʧʦʩʳʣʦʢ ʟʘʧʠʩʠ, ʢʦʪʦʨʳʝ slave ʤʦʞʝʪ 

ʧʨʠʥʷʪʴ 

1 

ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʯʪʝʥʠʶ ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʘʢʪʠʚʥʳʭ 

ʧʦʩʳʣʦʢ ʯʪʝʥʠʷ, ʢʦʪʦʨʳʝ slave ʤʦʞʝʪ 

ʧʨʠʥʷʪʴ 

1 

ʉʧʦʩʦʙʥʦʩʪʴ ʢ 

ʧʨʦʠʟʚʦʣʴʥʦʤʫ 

ʧʦʣʫʯʝʥʠʶ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʘʢʪʠʚʥʳʭ 

ʧʦʩʳʣʦʢ, ʢʦʪʦʨʳʝ slave ʤʦʞʝʪ ʧʨʠʥʷʪʴ. 

ɺʳ ʜʦʣʞʥʳ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ, ʝʩʣʠ 

ʘʜʨʝʩʘ ʥʘ ʯʪʝʥʠʝ ʠ ʥʘ ʟʘʧʠʩʴ ʭʨʘʥʷʪʩʷ 

ʩʦʚʤʝʩʪʥʦ 

1 

ɻʣʫʙʠʥʘ ʯʝʨʝʜʦʚʘʥʠʷ 

ʟʘʧʠʩʠ 

ʏʠʩʣʦ ʘʢʪʠʚʥʳʭ ʧʦʩʳʣʦʢ ʥʘ ʯʪʝʥʠʝ, 

ʜʣʷ ʢʦʪʦʨʳʭ slave ʤʦʞʝʪ ʧʝʨʝʜʘʪʴ 

ʜʘʥʥʳʝ. ʉʯʠʪʘʪʴ ʩʣʝʜʫʝʪ ʩ ʩʘʤʦʡ 

ʨʘʥʥʝʡ ʧʝʨʝʜʘʯʠ 

1 

ɻʣʫʙʠʥʘ ʧʦʚʪʦʨʥʦʛʦ 

ʯʪʝʥʠʷ ʜʘʥʥʳʭ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʘʢʪʠʚʥʳʭ 

ʧʦʩʳʣʦʢ ʟʘʧʠʩʠ, ʢʦʪʦʨʳʝ ʤʘʩʪʝʨ ʤʦʞʝʪ 

ʩʛʝʥʝʨʠʨʦʚʘʪʴ 

1 

 

1.3.2.6.2 ʂʦʥʬʠʛʫʨʘʮʠʷ 

ʇɼʇ ʢʦʥʪʨʦʣʣʝʨ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʙʣʦʢʦʚ: 

- AXI   Master ʫʧʨʘʚʣʝʥʠʷ 

- AXI   Slave ʫʧʨʘʚʣʝʥʠʷ 

- AXI   Slave ʜʘʥʥʳʭ 

- DMAC ʢʘʥʘʣʘ 

- DMAC Master 

- ʅʘʙʦʨʘ ʨʝʛʠʩʪʨʦʚ 

- ɺʩʝʭ ʨʝʛʠʩʪʨʦʚ ʢʘʥʘʣʘ 

- FIFO 

- ʉʠʥʭʨʦʥʠʟʘʮʠʠ 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʇɼʇ ʧʨʠʚʝʜʝʥʘ ʥʘ ʈʠʩʫʥʦʢ 13. 



 

      ʃʠʩʪ 

     ʖʌʂɺ.431268.005ʈʕ 37 

ʀʟʤ. ʃʠʩʪ ˉ ʜʦʢʫʤ. ʇʦʜʧ. ɼʘʪʘ     

ʀʥʚ.ˉʧʦʜʣ. ʇʦʜʧ. ʠ ʜʘʪʘ ɺʟʘʤ.ʠʥʚ.ˉ ʀʥʚ.ˉʜʫʙʣ. ʇʦʜʧ. ʠ ʜʘʪʘ 

18212-2 
 

14.11.11 18212-1   
 

 

ʈʠʩʫʥʦʢ 13 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʇɼʇ ʢʦʥʪʨʦʣʣʝʨʘ 

ʈʝʛʠʩʪʨʳ ʇɼʇ ʢʦʥʪʨʦʣʣʝʨʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʊʘʙʣʠʮʘ 17. 

 






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































