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1 DESCRIPTIONS AND FEATURES

1.1 General Description

EAGLE is the 3rd generation of Ad crintegrated Sof Sydtemi@e a Chip) pr o
aimed at providing high performance multimedia functionality and low power consumption for Personal Multimedia Digital
Assistance.

EAGLE incorporated 32bit CPU processor with integrated DSP support, H.264 Decoderp&eédzr ,2D Graphic
engine, Sound Mixer, CRT controller with OSD, Video Encoder, Video Decoder Interface Module, USB Host/Device and
I/O peripheral components. EAGLE can reduce system cost significantly through eliminating not only system control CPU,
but also graphic IC, Sound IC and Video Encoder as well as USB. EAGLE helps system designer reduce its engineering
effort and time in developing a new system by adding only memory and 1/O devices such as LCD panel, Flash and etc.

Therefore EAGLE is the besblution for multimedia player, portable karaoke, photo sticker, Digital Aloum, portable
and arcade game and etc.

1.2 Features
32bit EISC(AE32000C) Processor Core
- Based On EISC Instruction Set Architecture.
- High Performance Integer Processing Core with DSpaGidities
- 5-Stage Pipelining, Harvard Architecture, 16 General Purpose Registers (GPR) and 9 Special Purpose Registers
(SPR)
- Suppors AMBA 2.07 AHB Master
On-Chip Cache Controller
Separated Ohip Instruction/Data Cache
4-way Set Associative, 8KByte Itraction Cache, 8KByte Data Cache
On-Chip Memory Management Unit
Memory Protection Capabilities Based on Memory Bank andifamiing Scheme
Separated OChip Instruction/Data TLB, 4Vay Set Associative, 12Bntry
DSP function
Saturated Add, Average, SurhRroduct, Pack
Shift/Rotate, ABS, Min/Max
Address Unitt Next Address, Reverse Address, Auto address
32 bit signed/unsigned multiply
32 bit signed multiply and accumulate
CRT Controller
- Supports VGA, TFT LCD and NTSCPAL Display Monitor
- Supports dislay resolution up toQ24x 768
- SupportVESA DPMS for VGA monitor
- Horizontal and Vertical double scan control
- Serialization RGB data ar2b6x 32 FIFO controls in CRTC block
- Gun Interface
- Supports RGB 565 or RGB 888(Only JPEG Decoder Image) Output Format
Video Signal Processing
- Support External Video Sync. Dependent / Independent Mode
- Supports Internal Video Display Mode(Local Mode) and External Video & Overlay Mode(Remote Mode)
- Supports€External SyncDetection
Video Encoder
- Suppors CVBS Analog Outpufor TV
- Suppors NTSC/PAL Display Mode
- Supports Briginess, Contrast, Saturation, HDentrol
Graphic Engine
- Designed Based on OpenGLO6s Doubl e buffer Architecture
- Supports 16 8/ 4 bit color mode.
- Supports Tile Addressing / Font Addressing modes
- Suppors Texture Mapping ( Zoom In / Out, Rotate, Iteration, Clipping )
- Supports Shading/ Alpha Blending / Transparency / Dithering ( 2X2, 4X4)
- SupportsMosaic Mode
- Supports NosfTexture Memory Mode.
- Supports RGB 565

Advanced Digital Chips, Inc. CONFIDENTIAL 14
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Video Decoder Interface Module(Including CSCimage Capturer)
- Supports Data Input Format 4:2:2, 8bit YCbCr

- Supports Interlace / Neimterlace Mode

- Color Space Conversion

- R/G/B Gain Control

- X/Y Down Scaling Mode & Display Position Control

Local Memory Controller

- Local / Frame Shared Memoflyocal / Frane/ Texture @ Nortexture memory mode)
- 64Mbyte Address Space per each Bank

- Support7 Memory Banks

- Supports External Wait Signal to Expand The Bus Cycle

- Supports Seifefresh Mode in SDRAM for Powatown

- Suppors SDRAM and Asynchronous type devices

- Suppots SDRAM of Full Page Mode

- 8/16/32bit SRAM Memoryinterface

- 32 Lt SDRAM Memorylnterface

- Includes direct writé-IFO to enable fast burst mode write to frame buffer by the CPU
- Supports 32it data word size

- Supports 26it address bus size

Texture Memory Controller

- Max 128vibyte Address Space

- 16 Bit Memorylnterface

- Supports SDRAM of Full Page Mode

H.264 Decoder & Scaler

- H.264/AVC Baseline Compatible

- CIF 30 frame/sec @ 27MHz

- Supports decoding of YCb@4:2:0) format video

- Supports Scaling up to 720438

JPEG Decoder

- 1SO 109182 Base line JPEG Decoder

- Only Support Typical Huffman Table defined in annex K of Standard.
- Support YCbCr 4:2:2 4:2:0Format

- Maximum Resolution:102x768

- Only Support multiple of 32 image width

- Only Support multiple of 8 image height dr2:2 Image Format
- Only Support multiple of 16 image height on 4:2:0 Image Format
- Supports RGB 565 or 888 output format

Sound Mixer

- Maximum 8 Channel

- Sampling Rage 0.172kHz ~ 88.2kHz

- Supports 4ADPCM, 8/16bit PCM

- Supports Volume and Left/Right Balancer@rol

- Output in Stereo 18it MSB(Left)-justified format

- 12S Audio Codec I/F (MCLK384fs, SCLk32fs)

SD Card Controller

- Support SD Memory Card (ver 1.1) / MMC (ver 3.31) compatible
- Support High Spee®b MHz)

- Support 1bit / 4bit data bus

- Support DMA datdransfer

Peripheral functions

- 2Ch.GDMA

- 12S with ADPCM

- Key Scan (Max. 5 x 5)

- Programmabl@riority Interrupt controller

- Watch dog Timer

- 4 Ch.UART with 16* 8 bit FIFO

- USB Host/Device Controller ( supports only full speed(12Mbs) )
- GPIO

- 4 Ch.Timer (All Ch. are available for PWM/Capture ).

- Nand Flash Controller ( supports Auto boot mode )

- TWI

- RTC

15
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SPI

Clock & Power Manager

Onchip SPLL, UPLL and CPLL
CPLL generates the clock to operate CRT.
UPLL generateshe clock to operate USB Host/Device.
SPLL generates the clock to operate EAGLE.
The clocks to each blocks can be selected by software.
Power mode : Normal and Slow
Normal mode : Normal operating mode
Slow mode : Lowifequency clock without PLL

Integration

Internal SRAM 2KB

Embeddd Triple DAC

Embedded PLI{ SPLL, UPLL, CPLL)
JTAG (Boundary Scan Test)
Supports Memory BIST

Full Scan

Process

Maximum Frequency 100MHz

Operational Temperaturéd®C ~ 70°C

Maximum Power Dissipation : 1.6W

0.1&im StandardCMOS Process

1.8V CoreVoltage and 3.3V I/O Voltag@peration
256 LQFPor CABGA

Advanced Digital Chips, Inc. CONFIDENTIAL

16



Ver 1.6

PRELIMINARY

EAGLE

2 BLOCK DIAGRAM & PIN DESCRIPTION

2.1 Block Diagram
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2.2 Package Dimension

30.00 BSC 256LQFP-2828

28.00 BSC

A0 A A A A A AR AR AR AR AR AR A AE
| it HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH% "y

2-2 LQFP Package Dimension
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19 CONFIDENTIAL Advanced Digital Chips, Inc.



EAGLE

PRELIMINARY

Ver 1.6

2.3 Pin Information

| Input pin
O: Output pin
B : Bi-directional pin
PWR: VDD pin
GND : VSS pin
Pad Ball PIN Name I/0 Entity name Output Pull I/O interface
No. No. drive up/down
current
1 B1 | TEST I PICD Pull Down
2 C2 | RESETx | PICS Schmitt
3 C3 | TRST I PICU Pull Up
4 Cl | TDI I PICU Pull Up
5 D4 | TCK I PIC
6 D2 | TMS I PICU Pull Up
7 D3 | TbO (®) POCTAC 4mA
8 E4 | D[0] B PBCCT8BN 8mA
9 F3 | D[1] B PBCCT8BN 8mA
10 H4 | D[2] B PBCCT8BN 8mA
11 H3 | D3] B PBCCT8BN 8mA
12 E3 | CORE_VDD1.8V) PWR PVDD
13 F4 | CORE_GND GND PVSS
14 J4 | D[4] B PBCCT8BN 8mA
15 J3 | D[5] B PBCCT8BN 8mA
16 K4 | D[6] B PBCCT8BN 8mA
17 K3 | D[7] B PBCCT8BN 8mA
18 G4 | 10_VvDD(3.3V) PWR PDVDD
19 G3 | I0O_GND GND PDVSS
20 H2 | D[g] B PBCCT8BN 8mA
21 Gl | D[9] B PBCCT8BN 8mA
22 G2 | D[10] B PBCCT8BN 8mA
23 F1 | D[11] B PBCCT8BN 8mA
24 F2 | D[12] B PBCCT8BN 8mA
25 E1 | D[13] B PBCCT8BN 8mA
26 E2 | D[14] B PBCCT8BN 8mA
27 D1 | D[15] B PBCCT8BN 8mA
28 L3 | SD_DQMI[0] (®) POC8B 8mA
29 H1 | SD_DQM[1] (®) POC8B 8mA
30 J2 | SD_CLK (®) POC8B 8mA
31 R3 | CS6x (®) POC8B 8mA
32 P4 | SD_RASx (®) POC8B 8mA
33 N3 | SD_CASx (®) POC8B 8mA
34 M4 | SD_WEx (®) POC8B 8mA
35 Y4 | SD_DQM[2] (®) POC8B 8mA
36 W5 | SD_DQM[3] (®) POC8B 8mA
37 L4 | 10_VDD(3.3V) PWR PDVDD
38 M3 | IO_GND GND PDVSS
39 v1i | D[23] B PBCCT8BN 8mA
40 U2 | D[22] B PBCCT8BN 8mA
41 Ul | D[21] B PBCCT8BN 8mA
42 T2 | D[20] B PBCCT8BN 8mA
43 T1 | D[19] B PBCCT8BN 8mA
44 R2 | D[18] B PBCCT8BN 8mA
45 N4 | CORE_VDD(1.8V) PWR PVDD
46 P3 | CORE_GND GND PVSS
47 R1 | D[17] B PBCCT8BN 8mA
48 P2 | D[16] B PBCCT8BN 8mA
49 N2 | A[OI(BEX[0]) (®) POC4A 4mA
50 U3 | A[1]I(RA[0]) (®) POC8B 8mA
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51 | U4 | AZIRAL) 0 POCSB BMA
52 | V3 | ABIRAR) 0 POCSB 8mA
53 | V4 | ABIRAR) 0 POCSB BMA
54 | N1 | AGIRAM) 0 POCSB BMA
55 | M2 | Al6I(RAB) 0 POCSB BmA
56 | M1 | Al7I(RAI6) 0 POCSB BMA
57 | L2 | ABIRAT) 0 POCSB BMA
58 | L1 | A9IRAS) 0 POCSB 8mA
50 | U5 |10 VDD(.3V) PWR | _PDVDD
50 | V5 | 10 GND GND PDVSS
61 | KL | ALOIRAD) 0 POCSB 8mA
62 | T4 | AILL(RALO) 0 POCSB BMA
63 | K2 | AlL2IRAILL) 0 POCSB BMA
64 | J1 | AlL3I(RAL2) 0 POCSB BmA
65 | P1 | A4 0 POCSB 8mA
66 | R4 | AlL5I(BAD) 0 POCSB 8MA
67 | T3 | AlL6I(BAL) 0 POCSB 8mA
68 | U6 | CORE VDD(L8V) PWR PVDD
69 | V6 | CORE GND GND PVSS
70 | Wa | op4 B PBCCT8BN 8mA
71 | Y3 | Di25) B PBCCT8BN 8mA
72 | W3 | Di2s) B PBCCTSBN 8MA
73 | Y2 | o27] B PBCCT8BN BmA
72 | Y1 | sl B PBCCTSBN 8MA
75 | W2 | D29 B PBCCTSBN 8MA
76 | W1 | D[30] B PBCCT8BN 8mA
77 | V2 | o3y B PBCCT8BN 8MA
78 | U7 | 10_vDDG3v) PWR | _PDVDD
79 | U8 | 10_GND GND PDVSS
80 | Vil | BEX(L]/EXT_IRQ[2]/ GPIO[L5] B | PBCSCT4AN | 4mA Schmitt
81 | Y5 | AlL/1/GPIOE] B PBCCTSBN 8MA
82 | W6 | AlL8]/GPIOT] B PBCCT8BN BmA
83 | Y6 | AlL9]/GPIO[8| B PBCCTSBN BMA
84 | W7 | A20]/ EXT_IRQ[7]/ GPIO[] B | PBCSCT8BN|  8mA Schmitt
85 | Y7 | A2l EXT_IRQ[6]/ GPIO[10] B | PBCSCT8BN |  8mA Schmitt
86 | W8 | Al22]/ GUN[O]/ EXT_IRQ[5] / GPIO[LL] B | PBCSCT8BN |  8mA Schmitt
87 Y8 A[23] / GUN[1] / EXT_IRQ[4] / GPIO[12] B PBCSCT8BN 8mA Schmitt
88 | Y13 | NDFL ALE / Al24] / GPIO[13] B | PBCCT4AN ZmA
89 | W12 | NDFL CLE/ A[25]/ GPIO[14] B | PBCCT4AN 4mA
90 | U9 | CORE VDD(L.8v) PWR PVDD
91 | Vo | CORE GND GND PVSS
92 | V10 | csox 0 POCAA 4mA
93 | U10 | CSix/ GPIO[16] B | PBCCT4AN ZmA
94 | W10 | Co2x GPIO[LT] B | PBCCT4AN ZmA
95 | W9 | csax GPIo[ig] B | PBCCTAN 4mA
96 | Y10 | CS4x SPI_SSx/ GPIO[LY)] B | PBCCT4AN ZmA
97 | v9 | csox 0 POCAC ZmA
98 | v8 | Rox 0 POCAA 4mA
99 | V7 | wWrx 0 POCAA ZmA

SDCD DATA[1]/ SPI MOSI/ DMA ACKx[1
100 | U2 | ’Ghidion [11/SPL ACKX[L] B PBCCTACN 4mA
SDCD_DATA[0]/ SPI_MISO / DMA_RE

101 | Vi3 | Poridicoa [01/ SP1_| _REQH] B PBCCTACN 4mA
102 | U1l [10_VDD@E3V) PWR | _PDVDD
103 | V12 | 10 GND GND PDVSS
104 | u13 ,Sgg%[%f’ SPLSCK/EXT_IRQ[4] B PBCCTACN 4mA
105 V15 SDCD_CMD/ WAITx / 12S_SDI / GPIO[10D B PBCCT4CN 4mA
106 | uis /SBDéZX[?ET]DATA[S] TKEY_OUT[2] / EXT_IRQ[7] n CBCCTACN AA
107 | vie /SBDISX%]DATA[z] TKEY_IN[2]/ EXT_IRQ[6] 5 CBCCTACN A
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108 | Y11 | NDFL BUSYx/NMix/ GPIO[20] B PBCCT4AN 4mA
NDFL_REx/ UART_Tx[2] / DMA_REQX[O
109 | W11 |} Coiiani —Tx[2]/ DMA_REQX(0] B PBCCT4AN 4mA
110 | Y12 | NDFL CEx 0 POC4C ZmA
NDFL_WEx/ UART_Rx[2] / DMA_ ACKXx[0
111 | wis [ Chioias) _Rx[2] / DMA_ACKX(0] B PBCCT4AN 4mA
112 | V14 | CORE VDD(L8V) PWR PVDD
113 | Ul4 | CORE GND GND PVSS
114 | Y14 | NDFL DATA[0] / KEY_IN[1]/ GPIO[108] B PBCCT4AN 4mA
115 | W14 | NDFL DATA[L] / KEY_OUT[1] / GPIO[109] B PBCCT4AN 4mA
NDFL DATA[2] / KEY_IN[0] / USB_ovrcur
116 | 15 | Chioiaol (2] 7 KEY_IN[0] / USB_ B PBCCT4AN 4mA
NDFL_DATA[3] / KEY_OUT[0] / USB_prtpwr
117 | wis [ Coianay (3] / KEY_OUT[0]/ USB_prtp B PBCCT4AN 4mA
118 | Y16 | NDFL DATA4] / GPIO[112] B | PBCCT4AN AmA
119 | W16 | NDFL DATA[5] / GPIO[113] B | PBCCT4AN ZmA
120 | Y17 | NDFL DATA[6] / GPIO[114] B PBCCT4AN 4mA
121 | W17 | NDFL DATA[7] / GPIO[115] B | PBCCT4AN AmA
122 | Y18 | TSD_CSxa GPIO[9S] B PBCCTACN ZmA
123 | U19 | TA[12]/12S SCK / GPIO[69] B PBCCT4CN 4mA
124 | V20 | TA[L1]/12S SDI/ GPIO[68] B PBCCT4CN AmA
125 | W10 | TA[10]/EXT_IRQ[0]/ 12S._SDO / GPIO[67] B | PBCSCT4ACN]| _ 4mA Schmitt
126 | V19 | TA[9] / GPIOZ] B PBCCT4CN 4mA
127 | Ul6 | 10 VDD@E.3V) PWR | __PDVDD
128 | V17 | 10 _GND GND PDVSS
120 | W20 | TA[8] / GPIO[] B PBCCT4CN ZmA
130 | Y20 | TA[7]/ GPIO[O] B PBCCT4CN AmA
131 | V18 | TA6Icigle]) B | PBCCTD4CN| _ 4mA | Pull Down
132 | Y19 | TABICigB) B | PBCCTD4CN| 4mA | Pull Down
133 | W18 | TA[AI(cial4) B | PBCCTD4ACN| _ 4mA | Pull Down
134 | Ul7 | CORE VDD(L8V) PWR PVDD
135 | UL8 | CORE GND GND PVSS
TSD CLK/USB ovrcur/ SND MCLK
136 | w20 [ /20 Seel o . B PBCCT4CN 4mA
137 | T17 | TSD_DOMIL)/ GPIO90] B PBCCTACN ZmA
138 | T19 | TD[8]/ DEC_ACTIVE / KEY_IN[2]/ GPIO[80] B PBCCTACN 4mA
139 | T18 | TD[9]/ HSYNC_IN/KEY_OUT[2] / GPIO[81] B PBCCTCN 4AmA
140 | T20 | TD[10]/VYSNC_IN/KEY IN[1]/ GPIO[82] B PBCCTACN ZmA
141 | R17 | TD[11]/DEC_FILED/KEY_OUT[1]/GPIO[83] | B PBCCTACN 4mA
142 | R19 | TD[12]/ UART Tx[2]/ KEY_IN[O]/ GPIO[84] B PBCCT4CN 4mA
143 | R18 | TD[13]/UART Rx2]/ KEY_OUT[]/ GPIO[S5] | B PBCCTACN ZmA
144 | R20 | TD[14]/ EXT_IRQ[1] / SND_SCK / GPIO[86] B PBCCTACN ZmA
145 | P17 | TD[15]/ EXT_IRQ[3] / SND_LRCK /GPIO[87] B PBCCT4CN AmA
146 | P19 | TD[0] / DEC. DINO] / EXT_IRQ[0]/ GPIO[72] B PBCCTACN ZmA
147 | P20 | TD[1]/DEC_DIN]/EXT_IRQ[1] GPIO[73] B PBCCTACN AmA
148 | P18 | 1O_VDD@E3V) PWR | _ PDVDD
149 | N17 | 10_GND GND PDVSS
150 | N19 | TD[2]/DEC_DIN[2]/ EXT_IRQ[2]/ GPIO[74] B PBCCTACN AmA
151 | N18 | TD[3]/ DEC_DIN[3]/ EXT_IRQ[3]/ GPIO[75] B PBCCT4CN AmA
152 | N20 | TD[4]/ DEC_DIN[4] / KEY_IN[4] / GPIO[76] B PBCCTACN 4mA
153 | M17 | TD[5]/ DEC_DIN[5]/ KEY_OUT[4] / GPIO[77] B PBCCTACN AmA
154 | M19 | TD[6]/ DEC_DIN[G] / KEY IN[3] / GPIO[73] B PBCCT4CN ZmA
155 | M18 | TD[7]/ DEC_DIN[7]/ KEY_OUT[]/ GPIO[79] B PBCCTACN 4mA
156 | J19 | TA3ICor3) B | PBCCTD4ACN|  4mA | Pull Down
157 | 917 | TA2ICTe2) B | PBCCTD4CN| _ 4mA | Pull Down
158 | J20 | TAILI(Cig[L) B | PBCCTD4CN| _ 4mA | Pull Down
150 | J18 | TAI0] B | PBCCTD4CN|  4mA | Pull Down
160 | K19 | TBA[1] /125 MCLK/ GPIO[71] B PBCCT4CN ZmA
161 | K20 | TBA[0] /12S LRCK / GPIO[70] B PBCCTACN 4mA
162 | L20 | TSD_CSv GPIO[4] B PBCCT4CN 4mA
163 | L19 | TSC_RASW GPIOP] B PBCCT4CN ZmA
164 | K18 | CORE VDD(L8V) PWR PVDD
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165 | K17 | CORE GND GND PVSS
166 | L18 | TSD_CASY GPIO[92] B PBCCTACN 4mA
167 | M20 | TSD_WEX GPIO[93] B PBCCTACN ZmA
TSD DQM
168 | L17 | (S;PI—O[SQ] [0]/ USB_prtpwr / SND_SDO B PBCCTACN 4mA
169 | H20 | SND_SDOJ KEY_IN[4]/ 125 SDO / GPIO[96] B | PBCCT4AN ZmA
170 | H18 | SND LRCK/KEY_IN[3]/ I2S LRCK/GPIO[98]| B PBCCT4AN 4mA
171 | H19 | SND_SCK/ KEY OUT[4]/12S SCK/GPIO[97] | B | PBCCT4AN 4mA
SND_MCLK/ KEY_OUT[3] /125 MCLK
172 | 620 | 7Gpidise] _OUTI3]/12S_ B PBCCT4AN 4mA
CAPTURE_IN[2EXT_CLK) / PWM[2
173 | G19 /EXT_IRQ[_Z]/[(%PIO[Zl] ) [21 B PBCCT4A 4mA
174 | H17 | CORE VDD(1.8V) PWR PVDD
175 | G18 | CORE GND GND PVSS
176 | G17 | DAC_VDD(L.8v) PWR PVDD
177 | F18 | DAC_GND GND PVSS
178 | F20 | DAC_I0B (AO) 0 PANALOG
179 | F17 | DAC_AVD33B PWR | PDVDD
180 | F19 | DAC AVSSB GND PDVSS
181 | E20 | DAC_I0G (AO) 0 PANALOG
182 | E18 | DAC_AVD33G PWR | PDVDD
183 | E19 | DAC AVSSG GND PDVSS
184 | D20 | DAC_IOR/ DAC_COMPOSIT (AO) 0 PANALOG
185 | EL7 | DAC_AVD33R PWR | PDVDD
186 | D19 | DAC AVSSR GND PDVSS
187 | D18 | DAC_COMP (AID) B PANALOG
188 | D17 | DAC_IRSET (AIO) B PANALOG
189 | C18 | DAC VREFO (AO) 0 PANALOG
190 | C20 | DAC_VREFI (A)) | PANALOG
191 | C19 | DAC AVSS GND PDVSS
192 | B20 | DAC _AVD33 PWR | PDVDD
193 | A20 | VSYNC OUT 0 POCAA 4mA
194 | B19 | HSYNC_OUT 0 POCAA ZmA
CAPTURE_IN[3[VCLKZ_IN) / PWM[3
195 | A19 | B Rop) /[C;'(P|O[42]_ ) 31 B PBCCT4A 4mA
196 | B18 | VCLK_IN | PIC
197 | A18 | DCLK ouT 0 POCAA 4mA
198 | BL17 | RI0J/ GUNIO]/ EXT_IRQ[O] /125 SDO B | PBCSCT4AN|  4mA Schmitt
199 | C17 | RILJ/EXT_IRO[4]/ DMA REQX0] /125 SDI B | PBCSCT4AN | 4mA Schmitt
200 | AL7 | RI2)/ EXT_IRQ[5]/ GPIO[45] B | PBCSCT4AN | 4mA Schmitt
201 | D16 | R[3/ DEC_DIN[O]/ GPIO[46] B | PBCCT4AN ZmA
202 | B16 | RI41/ DEC_DIN[1]/ GPIO[47] B | PBCCT4AN ZmA
203 | C16 | R[5/ DEC_DIN[Z]/ GPIO[48] B | PBCCT4AN 4mA
204 | AL6 | R[6]/ DEC_DIN[3]/ GPIO[49] B | PBCCT4AN ZmA
205 | B15 | R[71/ DEC_DIN[A] / GPIO[50] B | PBCCT4AN ZmA
206 | D15 | 10_VDD@3.3V) PWR | _PDVDD
207 | C15 | 10_GND GND PDVSS
208 | D14 | CORE VDD(L8V) PWR PVDD
209 | C14 | CORE GND GND PVSS
210 | AL5 | Gl0]/ EXT_IRQ[L] /UART Rx[3] /125 _SCK B | PBCSCT4AN|  4mA Schmitt
211 | B14 | Gl1)/ GUN[L]/ EXT_IRQ[6] /125 LRCK B_| PBCSCT4AN | 4mA Schmitt
212 | Al4 | G[2]/ DEC_DIN5]/ GPIO53] B | PBCCT4AN 4mA
213 | D13 | G[3]/ DEC_DIN[6]/ GPIO54] B | PBCCT4AN ZmA
214 B13 | G[4]/USB_ovrcur / DEC_DIN[7] / GPIO[55] B PBCCT4AN 4mA
215 | C13 | Gl5)/ USB_mpwr/ DEC_ACTIVE / GPIO[56] B | PBCCT4AN 4mA
216 | AL3 | Gl6]/ HSYNC IN/GPIO[57] B | PBCCT4AN ZmA
217 | D12 | Gl7]/ VSYNC_IN/ GPIO[58] B | PBCCT4AN ZmA
B[O | UART Tx[3] / DMA ACKx[0] /
218 | B12 |z[s]_|\/|cu< —TX3] ACKX(0] B PBCCT4AN 4mA
219 | C12 | B[1]/PWM[L]/ CAPTURE_IN[1]/ GPIO[60] B PBCCT4AN 4mA
220 | AL2 | B2/ EXT_IRQ[7]/ GPIOI6Y] B | PBCSCT4AN|  4mA Schmitt
221 | D11 | B3]/ GPIO[62] B | PBCCT4AN ZmA
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222 B11 | B[4]/ GPIO[63] B PBCCT4AN 4mA
223 C11 | B[5]/ GPIO[64] B PBCCT4AN 4mA
224 A1l | B[6]/ DEC_FIELD / GPIO[65] B PBCCT4AN 4mA
225 | A10 | B[7]/ CSYNC_OUT / GPIO[66] B PBCCT4AN 4mA
226 | C10 | CORE_vDD(1.8V) PWR PVDD
227 D10 | CORE_GND GND PVSS
228 B10 | DISP_EN O POC4A 4mA
229 A9 | TWI_SDA/UART_Tx[3]/ GPIO[106] B PBCCT4AN 4mA
230 | C9 | Twi SCL/UART_Rx[3]/ GPIO[107] B PBCCT4AN 4mA
231 B9 | UART Tx[1]/PWM][0]/OSI Tx/ GPIO[39] B PBCCT4AN 4mA
UART_Rx[1]/ CAPTURE_IN[0] / OSI_Rx
232 | Do /GPIO_[40][ ] —IN[0] / OSL B PBCCT4AN 4mA
233 A8 UART_Tx[0] O POC4A 4mA
234 B8 | UART_Rx[0] I PICN
235 C8 10_VDD(3.3V) PWR PDVDD
236 D8 RTC_33V PWR PDVDD
237 C7 RTC_18V PWR PVDD
238 A7 RTC_XIN [ POSC1 Oscillator
239 B7 RTC_XOUT (@] POSC1 Oscillator
240 D7 RTC_GND GND PDVSS
241 A6 USB_DN B PANALOG
242 B6 USB_DP B PANALOG
243 C6 PHY1_AG33 GND PDVSS
244 A5 PHY1_AV33 PWR PDVDD
245 B5 PLL _USB_AV18 PWR PVDD
246 Ad PLL_USB_AG18 GND PVSS
247 B4 PLL CRTC_AV18 PWR PVDD
248 A3 | PLL_CRTC_AG18 GND PVSS
249 B3 PLL_AV18 PWR PVDD
250 A2 PLL_AG18 GND PVSS
251 D6 10_VDD(3.3V) PWR PDVDD
252 C5 10_GND GND PDVSS
253 B2 XIN | POSC3 Oscillator
254 Al | Xout O POSC3 Oscillator
255 | D5 | CORE VvDD(1.8V) PWR PVDD
256 C4 CORE_GND GND PVSS
* Red Color of Pin Information is Default of Multi. Function 10
*RTC PWR/GND Main Power ( Battery Power )
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2.4 Pin Description

Pin name I/0 Description
Chip Test Mode (Active High)
TEST I
Normal Mode TestPin=0
RESETx | System Chip Reset (Active Low)
TRST | JTAG Interface TRST
TDI | JTAG Interface TDI
TCK | JTAG Interface TCK
TMS | JTAG Interface T™MS
TDO O | JTAG Interface TDO
D[31.0] B | Local ROM/SRAM/SDRAM Data Bus3L.0]
SD_DQM[3:0] O | Local SDRAM DQM Strobe
SD CLK O | Local SDRAM Clock
CS6x O | Bank 6 SRM/ROM/SDRAM Chip Select (Active Low)
SD_RASX O | Local SDRAM Row Address Strobe (Active Low)
SD_CASx O | Local SDRAM Column AddresStrobe(Active Low)
SD_WEXx O | Local SDRAM Write Enable (Active Low)
SRAM, ROM Address [0] or Byte Enable[0)¢tive Low)
A[0)(BEX(0]) O | bata bus width 32,16 bit Byte Enable bit [0] . 8bit
Address bit [0]
Addresq13:1] (RAM Address[12:0])
A[13:1] (RA[12:0]) o]
Address bit [B:1] ,RA[12:0] SDRAM Address bit [12:0]
AJ14] O | Addresq14]
Address [16:1b(Bark select Address[1:0])
A[16:15](BA[1:0]) O | Address bit [16:15] . SDRAM BA[1:0] SDRAM
Bank select address bit
SRAM, ROM Byte Enable [1] (Active Low) or External Interrupt Source 2
Progammable 1/0O[15]

BEX[1]/ EXT_IRQ[2] / GPIO[15] B Data bus width 32, 16 bit Byte enable bit [1] External
Interrupt Sourc® Programmable 1/O[15] , Pin Mux
control register
Address [19:17] oProgrammabl&/O [8:6]

Al19:17] /GPIO[8:6] B | Address bit [19:17] Programmable 1/O port [8:6]

, Pin Mux Control Register .
Address [21:20] or External Interrupt Source 7 ~ @xargrammabl&/O [10:9]
A[21:20] /EXT_IRQ[7:6] / GPIO[10:9] B Address bit [21:20] External Interrupt Sourceé ~ 6

Programmable 1/O port [10:9] , Pin Mux Control Register
Address [23:22] or GUN [1:0] or External Interrupt Source 5 ~ Prmgrammabld
I/0 [12:11]

A[23:22] / GUN[1:0] / B )

EXT_IRQ[5:4] / GPIO[12:11] Address bit [23:22] GUN [1:0] External Interrupt Source ~

4 Programmable 1/O port [12:11] , Pin Mux Control
Register .
Nand Flash memory Address Latch Enablé&ddress [2] or Programmable 1/0[13

NDFL_ALE / A[24]/ GPIO[13] B Nand Flash memory Address Latch Enable Address bit [24]
Programmable 1/0O[13] Pin Mux control register
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Nand Flash memory Command Latch Enabladdress [B] or Programmable
1/0[14]

EXT_IRQ[7] / BEX[3]

NDFL_CLE / A[25]/ GPIO[14] B Nand Flash memory Command Latch Enable Address bit [25]
Programmable 1/0[14] Pin Mux control register
CSO0x O | Bank0 ROM Chip Select (Active Low)
Chip Select bank 1(Active Lowgr Programmable 1/O [16]
CS1x/GPIO[16] B | Bank1 SRAM/ROM Chip Select Programmable I/O [16]
Pin Mux Control Register
Chip Select bank 2(Active Low) or Programmable I/O [17]
CS2x/ GPIO[17] a Bank2 SRAM/ROM Chip Select Programmable I/@17]
Pin Mux Control Register
Chip Select bank 3(Active Low) or Programmable I/O [18]
CS3x/ GPIO[18] B | Bank3 SRAM/ROM Chip Select Programmable 1/O [18]
Pin Mux Control Register
Chip Select bank 4(Active Low) or SPI SSx(Actlve Low) or Programmable 1/0
CS4x [ SPI_SSx / GP[@9] B Bank4 SRAM/ROM Chip Select SPI Device Select
Programmable 1/0 [19] Pin Mux Control Register
CS5x O | Bank 5 SRAM/ROM/SDRAM Chip Selé¢Active Low)
RDx O | SRAM/ROM Read Strobe (Active Low)
WRX O | SRAM/ROM Write Strobe (Active Low)
SD Card Data [1] or SPI Master Output Slave Input or DMA @Gttkénowledge
(Active Low) or Programmable@[103
SDCD_DATA[1] / SPI_MOSI / B
DMA_ACKXx[1] / GPIO[103] SD Card Data [1] SP| Master Output Slave Input DMA Channell
Acknowledge Programmable 1/A03 Pin Mux
control register
SD Card Data [0] or SPI Master Input Slave Output or DMAIRequest Strobe
(Active Low) or Programmable 1/Qp2Z
SDCD_DATA[Q] / SPI_MISO/ B
DMA_REQx[1] / GPIO[102] SD Card Data [0] SPI Master Input Slave Output DMA Channell
Request Programmable 1/Aj02 Pin Mux control
register
SD Card Clock or SPI Serial Clock External Interrupt Sourcéor Programmable
1/0[10]]
SDCD_CLK / SPI_SCK / B _
EXT_IRQ[4] / GPIO[LO]] SD Card Clock SPI Serial Clock External Interrupt Sourcé
Programmable 1/Q[01] Pin Mux control register
SD Card Command or Wdgictive Low) or 12S Serial Data Inpubr Programmable
1/0[10Q
SDCD_CMD / WAITx / B | SD card Command Access
12S_SDI/ GPIO[100 Wait (Active Low) I12S Serial Data Input Programmable
1/0[10Q Pin Mux control register
SD Card Data [3] oKey ScarlLine [2] or External Interrupt Sourcéor SRAM,
ROM Byte Enablg3](Active Low)
SDCD_DATA[3]/ KEY_OUT[2] / B

SD Card Data [3] Key ScarlLine [2] External Inerrupt Sourc&

Data bus width 32 bit Byte enable bit3] Pin Mux
control register
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SDCD_DATA[2] / KEY_IN[2] /
EXT_IRQ[6] / BEX[2]

SD Card Data [2] oKey ScarData Input [2] oiExternal Interrupt Sourc@or
SRAM, ROM Byte Enablg2](Active Low)

SD Card Data [2] Key ScarData Input [2] External Interrupt Source
Data bus width 32 bit Byte enable bit7] Pin
Mux control register

NDFL_BUSYx / NMIx / GPIO[20]

Nand Flash Mmory Busy(Active Low) or Non\/laskable Interrupt or Programmab
1/0[20]

Nand Flash Memory Busy
NMI (Active Low)
Mux control register

CPU Non-Maskableinterrupt
Programmable 1/0[20] Pin

NDFL_REx /UART_Tx[2] /
DMA_REQXx[0] / GPIO[37]

Nand Flash Memory ReaEnable(Active Low) or UART CRB.Tx or
DMA Ch.0 Request Strobe(Active Low) or Programmable 1/0[37]

Nand Flash Memory Read Enable UART Ch2 Transmit Data DMA
Channel 0 Request Programmald 1/0[37] Pin
Mux control register

NDFL_CEx

Nand Flash Chip Enable(Active Low)

NDFL_WEx /UART_Rx[2] /
DMA_ACKX[0] / GPI0O[38]

Nand Flash Memory Wit Enable(Active Low) or UART CB.Rx or
DMA Ch.0 Acknowledge(Active Lowpr Programmable 1/0[38]

UART Ch2 Receive Data DMA
Programmable 1/0[38]

Nand Flash Memory Write Enable
Channel 0 Acknowledge
Pin Mux control register

NDFL_DATA[0] / KEY_IN[1] /
GPIO[108]

Nand Flash Memory I@ata[0] orKey ScarData Input L] or Programmable
1/0[108]

Nand Flash Memory 10 Data[0]
Programmable 1/0[108]

Key ScanData Input bit[1]
Pin Mux control register

NDFL_DATA[1] / KEY_OUT[1]/
GPIO[109]

Nand Flash Mmory IO Data[1] oKey ScarLine [1] or Programmable 1/0[109]

Nand Flash Memory |0 Data[l]
Programmable 1/0[109]

Key Scan Line bit[1]
Pin Mux control register

NDFL_DATA[2] / KEY_IN[O] /
USB_ovrcur / GPIO[110]

Nand Flash Memory 10 Data[2] dfey ScarData Input 0] or USB OvetCurrent or
Programmable 1/0[110]

Nand Flash Memory 10 Data[2] Key ScanData Input bit[0] USB
OverCurrent Detection Programmable 1/0[110] Pin
Mux control register

NDFL_DATA[3] / KEY_OUTI[0] /
USB_prtpwr / GPIO[111]

Nand Flash Memory 10 Data[3] #tey ScarLine [O] or USB Pat Power or
Programmable 1/0O[111]

Nand Flash Memory 10 Data[3]
Power Programmable/O[111]
register

Key ScarlLine bit[0] USB Pat
Pin Mux control

NDFL_DATA[7:4] / GPIO[115:112]

Nand Flash memory IO Data[7:4] or Programmable 1/0[115:112]

Nand Flash memory 10 Data[7:4]
Pin Mux control registe

Programmable 1/0[115:112]

TSD_CSx2 / GPIO[95]

Texture Memory Second Device(SDRAM) Chip Selactive Low) or
Programmable 1/CQ5)]

Bank 7 Second SDRAM Chip Select
Pin Mux control register

Programmable 1/GY5)]

TA[12] / 12S_SCK/ GPIO[69]

Texture Memory (SDRAM) Address[12] &2S Serial Clock or
Programmable 1/CG9]

12S Serial Clock
Pin Mux control register

Texture Memory Address[12]
Programmable 1/CG9]
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TA[11] / 12S_SDI / GPIO[68]

Texture Memory (SDRAM) Address[11] d2S Serial Data Input or
Programmable 1/CH8)

Texture Memory Address[11] I2S Serial Data Input
Programmable I/CH8] Pin Mux control register

TA[10] / EXT_IRQ[0] /
12S_SDO / GPIO[67]

Texture Memory (SDRAM) Address[10] @xternal Interrupt Source 0 S
Serial Data Outputr Programmable 1/G7]

Texture Memory Address[9:7] External Interrupt Source 0 12S
Serial Data Output ~ Programmable /G0 Pin Mux
cortrol register

TA[9:7] / GPIO[20]

Texture Memory (SDRAM) Address[9: 7] ®rogrammable 1/GL0]

Texture Memory Address[9:7] Programmable 1/G:0]
Pin Mux control register

TA[6:4](cfg[6:4])

Texture Menory (SDRAM) Address[6:4] or CF[&:4]

Texture Memory Address[4] Power On Configuration
(cfg[6:4]) . Configuration RegistelQFG)

TSD_CLK / USB_ovrcur /
SND_MCLK / GPIO[88]

Texture Memory Clock or USB Ow&turrent or Sound Mixer Masr Clock
or Programmable I/C§8]

Bank 7 SDRAM Clock USB OverCurrent Sound Mixer
Master Clock Programmable 1/CG§g| Pin Mux
control register

TSD_DQM[1] / GPIO[90]

Texture Memory DQM [1] Strobe Grrogrammable 1/®0

Bank 7 SDRAM DQM Programmabl&/O[90]
Pin Mux controlregister

TD[8] / DEC_ACTIVE /
KEY_IN[2] / GPIO[80]

Texture Memory (SDRAM) Data Bug] or Video DecodeData Active Inpubr
Key ScarData Inpuf 2] or Progranmable 1/0B0]

Texture Memory (SDRAM) Data Bus[§ ImageCapture
Video DecodebData Active Input Key ScarData Inpuf?2]
Programmable 1/CH0| Pin Mux control register

TD[9] / HSYNC_IN /
KEY_OUT[2] / GPIO[8]

Texture Memory (SDRAM) Data Bug] or Video DecodeHSync. Inputor
Key ScarlLine [2] or Programmable I/@1]

Texture Memory (SDRAM) Data Bus[9 ImageCapture
Video DecodeHSync. Input Key ScarlLine [2] Programmable
1/0[81]] Pin Mux control register

TD[10] / VYSNC_IN /
KEY_IN[1] / GPIO[82]

Texture Memory (SDRAM) Data Buk{] or Video Decodekl Sync. Inputor
Key ScarData Inpuf 1] or Programmable 1/@]

Texture Memory (SDRAM) Data Bus[1] ImageCapture
Video DecodelSync. Input Key ScarData Inpuf1]
Programmable 1/CH2)] Pin Mux control register

TD[11] / DEC_FILED /

Texture Memory (SDRAM) Data Buk]] or Video DecodeField Inputor
Key ScarlLine [1] or Programmable /@3]

Texture Memory (SDRAM) Data Bus[11 ImageCapture
KEY_OUT[1]/ GPIO[83] Video DecodeField Input Key ScarlLine [1] Programmable
1/0[83] Pin Mux control register
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TD[12] / UART_Tx[2] /
KEY_IN[0] / GPIO[84]

Texture Memory (SDRAM) Data Bukp] or UART Ch.2 Txor Key ScanData
Input[0] or Programmable 1/G]

UART Channel 2
Programmablé&/O[84]

Texture Memory (SDRAM) Data Bus[12
Transmit Data Key ScarData Inpuf0]
Pin Mux control register

TD[13] / UART_Rx[2] /
KEY_OUTI0] / GPIO[85]

Texture Memory (SDRAM) Data Bukg] or UART Ch.2 Rxor Key ScarlLine [0] or
Programmable 1/CH5)]

Texture Memory (SDRAM) Data Bus[1} UART Channel 2
Receive Data Key ScarLine [0] Programmable 1/CH5)
Pin Mux control register

TD[14] / EXT_IRQ[1] /
SND_SCK / GPIO[86]

Texture Memory (SDRAM) Data Busfl] or External Interrupt Sourckor Sound
Mixer SerialBit Clock or Programmable |/CH6]

Texture Memory (SDRAM) Data Bus[14 External Interrupt
Sourcel Sound Mixer Serial Bit Clock  Programmable I/CH6)
Pin Mux control register

TD[15] / EXT_IRQ[3] /
SND_LRCK /GRO[87]

Texture Memory (SDRAM) Data Bush] or External Interrupt Sourc@orSound
Mixer Left / Right Clock orProgrammable |/CGq7]

Texture Memory (SDRAM) Data Bus[1b External Interrupt
Source3 Sound Mixer Left / Right Clock  Programnable I/OB7]
Pin Mux control register

TD[3:0] / DEC_DIN[3:0] /
EXT_IRQ[3:0] / GPIO[75:72]

Texture Memory (SDRAM) Data Bu3{0] or Video Decoder Data Bu8 p] or
External Interrupt Sourc® ~ Oor Programmable 1/Qf5:72

Texture Memory (SDRAM) Data Bus[3:D
Video Decoder YCbCr 4:2:Pata[3:Q
Programmable I/O15:72

ImageCapture
External Interrupt Sourcg ~ 0
Pin Mux control register

TD[4] / DEC_DIN[4] /
KEY_IN[4] / GPIO[76]

Texture Memory (SDRAM) Data Bus[4] or Video Decoder Data Bus [eyr
ScanData Input #] or Programmable 1/0O[76]

Texture Memory (SDRAM) Data Busfl]
Video Decoder YCbCr 4:2:2 Da#[
Programmable 1/O[ %]

ImageCapture
Key ScarData Input §]
Pin Mux control register

TD[5] / DEC_DIN[5] /
KEY_OUT[4] / GPIO[77]

Texture Memory (SDRAM) Data Bus| or Video Decoder Data Bu§][or
Key ScarlLine [4] or Programmable 1/0[7

Texture Memory (SDRAM) Data Bu$5]
Video Decoder YChCr 4:2:2 Dafg[ Key ScarlLine [4]
1/O[77] Pin Mux control register

ImageCapture
Programmable

TD[6] / DEC_DINI6] /
KEY_IN[3] / GPIO[78]

Texture Memory (SDRAM) Data Bug] or Video Deoder Data Busd] or
Key ScarData Inpuf 3] or Programmable /O]

Texture Memory (SDRAM) Data Bus[§
Video Decoder YCbCr 4:2:2 Dat[
Programmable /O[]

ImageCapture
Key ScarData Inpuf3]
Pin Mux control register

TD[7] / DEC_DIN[7] /
KEY_OUTI[3] / GPIO[79]

Texture Memory (SDRAM) Data Bus[7] or Video Decoder Data Bus [7] or
Key ScarlLine [3] or Programmable 1/0[79]

Texture Memory (SDRAM) Data Bus[7]
Video Decoder YC@r 4:2:2 Data[7] Key ScarlLine [3]
1/0[79] Pin Mux control register

ImageCapture
Programmableg

TA[3:1)(cfg[3:1])

Texture Memory (SDRAM) Address[3:1] or CFE&l]

Texture Memory Address[3:1] Power On Configuration
(cfg[3:1]) . Configuration RegisteiqFG)
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TA[O]

Texture Memory (SDRAM) Address|0]

TBA[1] / 12S_MCLK / GPIO[71]

Texture Memory Bank Select Address[1]Ia6 Master Clock or
Programmable I/O11]

Texture Memory Bank Select Address[1] 12S Master Clock
Programmable /(1] Pin Mux control register

TBA[0] / 12S_LRCK / GPIO[70]

Texture Memory Bank Select Address[0]I26 Left / Right Clock or
Programmable 1/O10]

Texture Memory Bank Select Address[0] 12S Left / RightClock
Programmable 1/O10] Pin Mux control register

TSD_CSx / GPIO[94]

Texture Memory First Device (SDRAM) Chip Sel@attive Low) or
Programmable I/CY4]

Bank 7 First SDRAM Chip Select
Pin Mux control register

Programmable 1/CY4]

TSC_RASX / GPIO[91]

Texture MemoryRow Address StrobgActive Low) or Programmable /G

Bank 7 SDRAMRow Address Strobe
Pin Mux control register

Programmable I/CY1]

TSD_CASx/ GPIO[92]

Texture MemoryColumn Addres$Strobe(Active Low) or Programmable 1/1CY2)

Bank 7 SDRAMColumn Addres$trobe
Pin Mux control register

Programmable 1/QY2]

TSD_WEX / GPIO[93]

Texture Memory Write Bable(Active Low) or Programmable |/C&{3]

Bank 7 SDRAM Write Enable
Pin Mux control register

Programmable /Y3

TSD_DQMI[0] / USB_prtpwr /
SND_SDO/ GPIO[89]

Texture Memory DQM [0] Strobe or USB Port Power or SOMTIXbI‘ Serial
Data Output oProgrammable I/CH9]

Bank 7 SDRAM DQM USB Port Power  Sound Mixer Serial
Data Output Programmable I/QY3) Pin Mux control
register

SND_SDO / KEY_IN[4] /
12S_SDO / GPIO[96]

Sound Mixer 8rial Data Output oKey ScarData Input [4] o12S Serial
Data Output oProgrammable 1/CJ]

Sound Mixer Serial Data Output Key ScarData Input [4]
I2S Serial Data Output Programmable 1/C6)] Pin
Mux Controlregister

SND_LRCK /KEY_IN[3] /
12S_LRCK / GPIO[98]

Sound Mixer Left / Right Clock dkey ScarData Input [3] on2S Left /
Right Clock orProgrammable 1/C8]

Sound Mixer Left / Right Clock Key ScarData Input [3]
I2S Left / Right Clock Progammable 1/098] Pin
Mux Controlregister

SND_SCK / KEY_OUT[4] /
12S_SCK / GPI0O[97]

Sound Mixer Serial Clock dfey ScarLine [4] or 12S Serial Clock or
Programmable /Y7

Sound Mixer Serial Clock
Clock Programmable I/GJ7]
register

Key Scan Line [4] I12S Serial
Pin Mux Control

SND_MCLK / KEY_OUT[3]/

Sound Mixer Master Clock dfey Scari_lne [3] or12S Master Clock or
Programmable 1/CY9]

I2S_MCLK / GPIO[99] Sound Mixer Master B¢k Key ScarLine [3] 12S
Master Clock Programmable 1/G9] Pin Mux
Control register
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Ch.2 Input Pulse Period Capture or Pulse Width Modulation Ch.2 Outfixternal
Interrupt Source 2 or Programmable 1/0[41]

Ch.2 Input Pulse Period Capture Pulse Width Modulation Ch.2 Output

CAPTURE_IN[2](EXT_CLK) / PWM[2] B External Interrupt Source 2~ Programmable 1/0[41] Pin
| EXT_IRQI[2] / GPI10[41] Mux control register .
* EXT_CLK : USB, I12S, SPI, Sound Mixer  External Clock
Pin Mux control register CAPTURE_IN[2] .
Block Clock Frequency ,
, Ch.2 Capture Operation
DAC_IOB (AO) O DAC current output for chann8lue
DAC_IOG (AO) (@] DAC current output for chann@8reen
DAC_IOR / DAC_COMPOSIT (AO) O | DAC current output for channeldd / Composite
DAC_COMP (AIO) B | Bypass Cap for compensation power noise
DAC_IRSET (AIO) B | Full Scale Video Signal adjusting resistor pin
DAC_VREFO (AO) o Zaf.czigf\;\/p Reference Output. This output is norm@diynected to VREFIN, the leve
DAC_VREFI (Al) | Voltage reference input
VSYNC_OUT O | Vertical Sync. Output
HSYNC_OUT O | Horizontal Sync. Output
Ch3 Input Pulse Period Capture or Pulse Width Modulatior8 Chutput or External
Interrupt Sourc&® or Programmable /O]
Ch3 Input Pulse Period Capture = Pulse Width Modulation CB.Output
CAPTURE_IN[3](VCLK2_IN) / B External Interrupt Souec3 Programnable I/Of2] Pin
PWM[3]/ EXT_IRQ[3] / GPIO[42] Mux control register
* VCLK2_IN : CRTC(Video Encoder) Dot Clock PLL External
Clock , Pin Mux control register
CAPTURE_INR] , Ch3 Capture Operation
VCLK_IN | InputVideo CaptureClock
DCLK_OUT O | Video Output Dot Clock
Red Output Data [0] or GUNJ[O0] dExternal Interrupt Sourd@or I2S Serial Data
Output
R[0] / GUN[O] / B .
EXT_IRQI[0] /12S_SDO Digital Red Output Data [0] GUNIO0] External InterrupSource0
I2S Serial Data Output Pin Mux control register
Red Output Data [1] dExternal Interrupt Sourc&or DMA Ch.0 Request
Strobe(Active Low) ot2S Serial Data Input
R[1] / EXT_IRQ[4] / B .
DMA_REQXx[0] /12S_SDI Digital Red Output Data [1] External Interrupt Sourcé DMA Channel 0
Request I12S Serial Data Input Pin Mux control
register
Red Output Data [2] dExternal Interrupt Sourcgor Programnable 1/Oj5]
R[2] / EXT_IRQ[5] / GPIO[45] B Digital Red Output Data [2] External Interrupt Source Programmable
1/0[45] Pin Mux control register
Red Output Data [3] ovideo Decoder Data Bus [0} Programmable 1/Cf6]
R[3] / DEC_DIN[0] / GPIO[46] B | Digital Red Output Data [3] Image Capture Video Decoder
YCbCr 4:2:2 Data|0] Programmable 1/Cf6)] Pin
Mux control register
Red Output Data [7:4] o/ideo Decoder Data Bus [4:&F Programmable
1/0[50:47]
R[7:4] / DEC_DIN[4:1] / GPIO[50:47] | B

Digital Red Output Data [7:4] Video Decoder
YCbCr 4:2:2 Data[4:1]

Pin Mux control register

Image Capture
Programmable 1/CH0:47]
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G[0] / EXT_IRQ[1] /
UART_Rx[3]/12S_SCK

Green Output Datgd] or External Interrupt Sourckor UART Ch.3Rxor I2S
Serial Bit Clock

Digital Green Output Data [0]  External Interrupt Source UART Ch3
Receive Data 12S Serial Bit Clock Pin Mux control
register

G[1]/ GUN[1]/
EXT_IRQ[6] /12S_LRCK

Green Output Data [1] or GUW] or External Interrupt Sourcgor 12S Left / Right
Clock

Digital Green Output Data [1]  GUN [1] External Interrupt Sourc@
12S Left / Right Clock Pin Mux control register

G[3:2] / DEC_DIN[6:5] / GPIOB453]

Green Output Data [3:2] &ideo Decoder Data Bus [6:B5} Programmable
1/0[54:53]

Digital Green Output Data [3:2] ImageCapture Video Decoder
YCbCr 4:2:2 Data[6:5] Programmable I/G4:53]
Pin Mux control register

G[4]/ USB_ovrcur /
DEC_DIN[7] / GPIO[55]

Green Output Data [4] or USB Ov@urrent orVideo Decoder Data Bus [6}
Programmable I/CH5)

Digital Green Output Data [4] USB OverCurrent Detection Image
Capture Video Decoder YCbCr 4:2:2 Data[7]  Programmable
1/0[55] Pin Mux control register

G[5] / USB_ptpwr /
DEC_ACTIVE / GPIO[56]

Green Output Data [5] or USBat Poweror Video Decoder Data Activer
Programmale 1/0[56]

Digital Green Output Data [5] ©  USB Pat Power ImageCapture
Video Decoder YCbCr 4:2:2 Data Active  Programmable I/Cjg)]
Pin Mux control register

G[6] / HSYNC_IN / GPIO[57]

Green Output Data [6] d¥ideo Decoder HSync. Inpudr Programmable 117

Digital Green Output Data [6]  ImageCapture Video Decoder HSynd
Input Programmable I/CH7] Pin Mux control register|

G[7]/ VSYNC_IN / GPIO[58]

Green Output Data [7] d¥ideo Decoder VSync. Inputr Programmable I/CH8]

Digital Green Output Data [7]  ImageCapture Video Decoder VSyng
Input Programmable I/CH8)] Pin Mux control register|

B[0] / UART _Tx[3] /
DMA_ACKXx[0] / 12S_MCLK

Blue Output Data [0] or UART Ch.3xTor DMA Ch.0 Acknowledge(Active Low)
or I12S Master Clock

Digital Blue Output Data [0] UART Ch.3Transmit Data DMA Channel
0 Acknowledge I2S Master Clock Pin Mux
control register

B[1] / PWM[1] /
CAPTURE_IN[1] / GPIO[60]

Blue Output Data [1] oPulse Width Modulatlon Ch.1 Outpat Ch.1Input
Pulse Period Capture Brogrammable 1/G0]

Digital Blue Output Data [1] Pulse Width Modulation Ch.1 Output
Ch.1lInputPulse Pend Capture  Programmable I/GH0]
Pin Mux control register

Blue Output Data [2] oExternal Interrupt Sourcgéor Programmable I/

B[2] / EXT_IRQ[7] / GPIO[61] Digital Blue Output Data [2] External Interrupt Source Programmable
1/0[61]] Pin Mux control register
Advanced Digital Chips, Inc. CONFIDENTIAL 32



Ver 1.6

PRELIMINARY EAGLE

Blue Output Data [5:3] odProgrammable 1/G§4:63

B[5:3]/ GPIOB462] B Digital Blue Output Data [5:3] Programmable 1/G§4:62
Pin Mux control register .
Blue Output Data [6] oWideo Decoder Field Inputr Programmable 1/GH5]
B[6] / DEC_FIELD / GPIO[65] B | Digital Blue Output Data [6] ImageCapture Video Decoder Field
Input Programmable /G5 Pin Mux control register
Blue Output Data [7] o€Eomposite Sync. Outpot Programmable 1/G6)
B[7] / CSYNC_OUT / GPIO[66] B | Digital Blue Output Data [7] =~ Composite Sync. Output  Programmable
1/0[66] Pin Mux control register
DISP_EN O | RGB(Digital / Analog) Display Enable
TWI Serial Data or UART Ch.3xor Programmable 1/Q[0€]
TWI_SDA /UART_Tx[3]/ GPIO[106] B | TWI Serial Data UART Ch.3Transmit Data Programmable
I/0[106 Pin Mux control register
TWI Serial Clock or UART Ch.3 Ror Programmable 1/A[07]
TWI_SCL /UART_Rx[3] / GPIO[107] B | TWI Serial Clock UART Ch.3ReceiveData Programmable
1/0[107 Pin Mux control register
UART Ch.1 Tx or Pulse Width Modulation Ch.0 Output or OSI Tx or
Programmable 1/0[39]
UART_Tx[1] / PWM[O] / B | UART Ch.0 Transmit Data  Pulse Width Modulation Ch.0 Output
OSI_Tx/ GRO[39] OSI (On Silicon Ircircuit Emulator) TransmitData Programmable
1/0[39] Pin Mux control register
UART Ch.1Rx or Ch.OInputPulse Period Captume OSIRx or Programmable
1/0[40]
UART_RXx[1] / CAPTURE_IN[O] / B
OSI_Rx/ GPI0[40] UART Ch1 ReceiveData Ch.OInputPulse Period Capture  OSI (On
Silicon In-circuit Emulator) ReceiveData Programmable 1/G[Q]
Pin Mux control register
UART_Tx[0] O | UART Ch.0 Transmit Data
UART_Rx[0] | UART Ch.0 Receive Data
RTC_XIN | RTC External Clock Input
RTC_XOUT O | RTCExternal ClockOutput (RTC_XIN Clock)
USB_DN B USB DN
USB _DP B | USB DP
External Clock Input
XIN | External Clock Internal PLL(System PLL)
14.318MHz External Clock Chip
ExternalClock Output
XOuT o]
XIN Clock
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3 REGISTER DESCRIPTIONS
EAGLE CPUAE32000C 32bit Address .
EAGLE TLB 512MByte ,
Bank 64MByte , Bank 64MByte
Bank , 2000 0 0 0 O A3EFF FFFFBH 64MByte
Bank 1 Bank 7 128MByte .
EAGLE fiFFE2 0000 ~FFEFFFFFO retry AHB peripheral
, AFFFO 0000 ~FFFEFFFFO
bus error
* Notice
SDRAM Full Page Burst Mode SDRAM
Address Description Size
ROM, SRAM
0000 0000h ~ 1EEE-EFEh Bk 0 64MB
1F000000h ~ 1F00 07FFh | Inside 2K SRAM (C?QOX) 2KB
1F00:0000h ~ 1FO03FFh lower 1kb
1F00:0400h ~ 1F00:07FFh higher 1kb
1F00 0800h ~ 1FFF FFFFh| Reserved
2000 0000h ROM, SRAM Bank 1 (CS1x) 64MB
4000 0000h ROM, SRAM Bank 2 (CS2x) 64MB
6000 0000h ROM, SRAM Bank 3 (CS3x) 64MB
8000 0000h ROM, SRAM Bank 4 (CS4x) 64MB
A000 0000h ROM, SRAM, SDRAM Bank 5 (CS5x) 64MB
C000 0000h ROM, SRAM, SDRAM Bank 6 (CS§ 64MB
EO000 0000h Texture Memory Bank 128MB
~ FFDF FFFF SDRAM Bank 7 TSD_CSx,TSD_CSxX2
FFEO0000h ~ FFEO FFFFh | EAGLE Registers 64KB
FFE10000h ~ FFEL FFFFh | EAGLE Registers 64KB
FFE20000h ~ FFEF FFFFh | Reserved : Retry Slave
FFF00000h ~ FFFE FFFFh | Reserved : Default Salve
FFFFO0000h ~ FFFF FFFFh | OSI ROM 64KB
3-1 EAGLE Memory Maf{Normal Boot)
Address Description Size
Inside 2K SRAM Bank 0
0000 0000h- 0000 07FFh | 0000:0000h ~ 0000:03FFh Iqwer 1kb (CS0x) 2KB
0000:0400h ~ 0000:07FFh higher 1kb
0000 0800h ~ 1FFF FFFFh| Reserved
2000 0000h ROM, SRAM Bank 1 (CS1x) 64MB
4000 0000h ROM, SRAM Bank 2 CS2x) 64MB
6000 0000h ROM, SRAM Bank 3 (CS3x) 64MB
8000 0000h ROM, SRAM Bank 4 (CS4x) 64MB
A000 0000h ROM, SRAM, SDRAM Bank 5 (CS5x) 64MB
C000 0000h ROM, SRAM, SDRAM RAM Bank 6 (CSf 64MB
E0000000h Texture Memory Bank 128MB
~ FFDF FFFF SDRAM Bank 7 TSD_CSx, TSD_CSx}
FFEOO000h ~ FFEO FFFFh | EAGLE Registers 64KB
FFE10000h ~ FFEL FFFFh | EAGLE Registers 64KB
FFE20000h ~ FFEF FFFFh | Reserved : Retry Slave
FFF00000h ~ FFFE FFFFh | Reserved : Default Salve
FFFFO000h ~ FFFF FFFFh | OSI ROM 64KB

3-2 EAGLE Memory Map(Auto Boot)
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EAGLE CPU AE32000C TLB 4Gbyte Virtual Address Access , 8
512Mbyte
Address | Description |  Ssize

0000 0000h- 1FFF FFFFh Bank O 512VB

2000 0000h ~ 3FFF FFFFh Bank 1 512MB

4000 0000h ~ 5FFF FFFFh Bank 2 512MB

6000 0000h ~ 7FFF FFFFh Bank 3 512MB

80000000h ~ 9FFF FFFFh Bank 4 512MB

A000 0000h ~BFFF FFFFh | Bank 5 512MB

C000 0000h ~ DFFF FFFFh | Bank 6 512MB

EQ000 0000h ~ FFFF FFFFh | Bank 7 512MB

3-3 EAGLE Virtual Memory Map
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EAGLE Register FFEO0:0000h AHB APB Register Grouping
Memory mapped I/O
Offset Address | Block Remark Bus Connection
FFEO 0006 (SPO0)System & Pin Mux APB
FFEO 0400h (SHO1) Local Memory Controller | ROM, SDRAM, SRAM | AHB
FFEO 0800h (SH02) DMA Controller 2 Channels
FFEO 0CO0h | (SHO3) Interrupt Controller 32 Sources
FFEO 1000h (SHO4) Nand Flash Controller
FFEOQ 1400h (SHO5)CRT Controller
FFEO 1800h (SHO6) Graphic Engine
FFEOQ 1C0O0h | (SHO7) H264
FFEO 2000h (SHO08) PLL & Power Manager
FFEOQ 2400h (SH09)SDC
FFE03000h (SH10) Sound Mixer
FFE04000h (SH11) GUN Controller
FFE04400h (SH12) Video Encoder
FFE04800h (SH13)CSC ICE
FFE04C00h (SH14) OSD
FFEO05000h (SH15) JPEG ICE
FFE05400h (SH17) USB HosController
FFE05800h (SH18) YC ICE
FFEO5C00h Reserved
~ FFEO 7FFF
FFEO08000h (SPOLUART 4 Channels APB
FFE08400h (SP02)Reserved
FFEO08800h (SPO3)Reserved
FFEO8CO00h (SP04) Key Scan 5*5
FFEO09000h (SPO5)Reserved
FFE09400h (SPO06) 12S
FFE09800h (SP07) USB Device Controller
FFEQ9COh (SP08) Watch Dog Timer
FFEOAO00h (SP09)Timer/PWM/Capture 4 Channels
FFEOA400h | (SP10) GPIO
FFEOA800h | (SP11) RTC
FFEOACO0h (SP12)TWI
FFEOBOOOh (SP13) SPI
FFEO B400h Reserved
~ FFEO FFFFh
FFEL 0000h (SH16) JPEG Decoder AHB
FFE2 0000h Reserved
~ FFEF FFFFh

3-4 EAGLE RegisterOffset Address
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Peri-Block Register Function Address Default Value
System ID Register (SYSID) FFEO 0000h | 0000 1A00h
System Configuration RegisteiGFG) FFEO 0004h Oh
USB Host / Device Select Register (USBSEL) FFEO 0008h Oh
PinMux Control Register 0 (PINMUX0) FFEO 0010h Oh
PinMux Control Register 1 (PINMUX1) FFEO 0014h Oh
PinMux Control Register 2 (PINMUX2) FFEO 0018h Oh
PinMux PinMux Control Register 3 (PINMUX3) FFEO 001Ch Oh
PinMux Control Register 4 (PINMUX4) FFEO 0020h Oh
PinMux Control Register 5 (PINMUX5) FFEO 0024h Oh
PinMux Control Register 6 (PINMUX6) FFEO 0028h Oh
PinMux Control Register 7 (PINMUX7) FFEO 002Ch Oh
Local Memory Bank Control Register (MEMCQN FFEO 0400h FFFOh
Local MemoryBank Control Register (MEMCON FFEO 0404h FFF1h
Local Memory Bank Control Register (MEMCQI) FFEO 0408h FFF1h
Local Memory Bank Control Register (MEMCCB) FFEO 040Ch FFF1h
Local Memory Bank Control Register (MEMCQN FFEO 0410h FFF1h
Local Memory Local MemoryBank Control Regi_ster (MEMCOB) FFEO 0414h FFF2h
Controller Local Memory Bank Control Register (MEMCGa) FFEO 0418h FFF2h
Local SDRAM Clock Delay & Refresh Control (MEMCLKCON)| FFEO 041Ch 7h
Frame Memory Area Start Address (FMASA) FFEO 0420h Oh
1 MHz Frequeng Generation Register (LMFREQGEN) FFEO 0424h 00FFh
Texture Memory Control Register (TBMCON) FFEO 0430h 00FOh
Texture SDRAM Clock Delay & Refresh Control (TMEMCLKCON FFEOQO 0434h 3h
Texture Memory Area Start Address (TMASA) FFEO 0438h Oh
DMA status registet6DMASTAT) FFFO 0800h Oh
DMA interruptmask registe(6DMAIM ) FFFO 0804h Oh
DMA enable status regist&@OMAESTAT) FFFO 0808h Oh
DMA request status &ynchronizatiomegister GDMARSS FFFO 080Ch | 0000 O1E7h
DMA configuration regster(GDMACFG) FFFO 0810h Oh
DMA last request registsBfDMALR) FFFO 0818h Oh
DMA Ch.0 Control RegisteEDMACONO) FFEO 0820h Oh
DMA DMA Ch.0 Source Address Register(GDMASO) FFEO 0824h Oh
Controller DMA Ch.0 Destination Address Register(GDMADO) FFEO 0828h Oh
DMA Ch.0 Transfer Count Register(GDMATO) FFEO 082Ch Oh
DMA Ch.0 Descriptor Table Address Register(GDMADTO) FFEO 0830h Oh
DMA Ch.1 Control RegistegDMACON1) FFEO 0840h Oh
DMA Ch.1 Source Address Register(GDMAS1) FFEO 0844h Oh
DMA Ch.1 Destination Addres Register(GDMAD1) FFEO 0848h Oh
DMA Ch.1 Transfer Count Register(GDMAT1) FFEO 084Ch Oh
DMA Ch.1 Descriptor Table Address Register(GDMADT1) FFEO 0850h Oh
External Interrupt Source & Mode Select Register (INTMOD)| FFEO 0CO0Oh | OOFF @OOh
Interrupt Vector Register (INTVEC) FFEO 0C04h 0020h
Interrupt Vector Clear Register (INTVECCLR) FFEO 0C08h Oh
Interrupt Enable Register (INTEN) FFEO 0COCh Oh
Interrupt Status RegisteiNTSTAT) FFEO 0C10h Oh
Interrupt Priority Programmabledgister 0 (INPPRO) FFEO 0C14h | 0302 0100h
Interrupt Priority Programmable Register 1 (INPPR1) FFEO 0C18h | 0706 0504h
Interrupt Interrupt Priority Programmable Register 2 (INPPR2) FFEO OC1Ch| O0BOA 0908h
Controller Interrupt Priority Programmable Register 3 (INPPR3) FFEO 0C20 OFOE 0DOCh
Interrupt Priority Programmable Register 4 (INPPR4) FFEO 0C24h | 1312 1110h
Interrupt Priority Programmable Register 5 (INPPRS5) FFEO 0C28h | 1716 1514h
Interrupt Priority Programmable Register 6 (INPPR6) FFEO OC2Ch| 1B1A 1918h
Interrupt Prority Programmable Register 7 (INPPR7) FFEO OC30h | 1F1E 1D1Ch
Interrupt Trigger Mode Register (IRQTRMD) FFEO 0C34h | B980 DCFFh
Interrupt Output Masking Register (INTMSK) FFEO 0C38h | FFFF FFFFh
MCU Core HandshakRegiste(INTHSMCU) FFEO 0C40h Oh
NAND Flash NAND Flash Memory Control Register (NFMCON) FFEO01000h Oh
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Controller NAND Flash Memory Command Set Register (NFMCMD) FFE01004h Oh
NAND Flash Memory Address Register (NFMADDR) FFE01008h Oh
NAND Flash Memory Data Register (NFMDATA) FFE0100Ch Oh
NAND Flash Memory DMA Data Register (NFMDMA) FFEO 1010h Oh
NAND Flash Memory Operation Status Register (NFMSTAT)| FFE01014h 0004h
NAND Flash Memory ECC(Error Correction Code) Register
(NFMECC) FFE01018h 00FF FFFFh
NAND Flash Memory ConfiguratioRegister (NFMCFG) FFE0101Ch 0001 FFFFh
NAND Flash MemoryeCC Code for LSN dattNFMECCL) FFE0102th FFFFh
NAND Flash Memory Low / High Start Address Register (NFMLY FFE01024h/ oh/oh
/ NFMHSM) FFE0102Ch
NAND Flash Memory Direct Read Destinatidwldress Register
(NFMDIR) FFEO 1030h Oh
CRT Base AddresBegister(CRTBA) FFEO 1400h Oh
CRT Horizontal TotaRegister(CRTHT) FFEO 1404 Oh
CRT HorizontalSync. Start / End Register(CRTHS) FFEO 1408 Oh
CRT HorizontalActive Start/ End Register(CRTHA) FFEO 140® Oh
CRT Vertical Total Register(CRTVT) FFEO 1416 Oh
CRT CRT VerticalSync. Start / End Register(CRTVS) FFEO 1414 Oh
Controller CRT VerticalActive Start / End Register(CRTVA) FFEO 1418 Oh
CRT DisplayCurrent X/ Y PositionRegisterCRTXY) FFEO 141 0Oh
CRT StatuRRegisterCRTSTAT) FFEO 1420 0015h
CRT Corirol RegisterCRTCON FFEO 1424 0100 0000h
CRT Overlay & DAC Control Register(CRTOEDAC) FFEO 1428 100Fh
CRT VESA Power Manageme@ontrol Register(CRTPM) FFEO 142® Oh
Packet Write Pointer Register (GRAPWP) FFEO 1800h Oh
Packet Read Pointer Register (GRAPRP) FFEO 18@h Oh
Graphic Rendering Control Register (GRARCON) FFEO 18@h 0100h
Engine Current Display Bank Register (GRACDB) FFEO 18Ch 0102 0100h
Flip Command Cont Register (GRAFCC) FFEO 180h Oh
Non-Texture Memory Mode Register (GRANONTEXTURE) FFEO 18.4h Oh
Decoder Enable Register (H264DON) FFEO 1C00h Oh
Decoder Mode Register (H264DECMODE) FFEO 1C04h Oh
Decoder Endian Register (H264ENDIAN) FFEO 1C08h Oh
Error Detection Register (H264ERRON) FFEO 1COCh 0001h
Bit-Stream Buffer Start Address Register (H264BSA) FFEO 1C10h Oh
Bit-Stream Buffer End Address Register (H264BEA) FFEO 1C14h Oh
Bit-Stream Buffer Read Address Register (H264BRA) FFEO 1C18h Oh
Bit-Stream Buffer New Read Address Register (H264BRAW)| FFEO 1C1Ch Oh
YO Frame Buffer Start Address Register (H264Y0SA) FFEO 1C20h Oh
Y1 Frame Buffer Start Address Register (H264Y1SA) FFEO 1C24h Oh
Y2 Frame Buffer Start Address Register (H264Y2SA) FFEO 1C28h Oh
CO Frame Buffer Start Address Register (H264C0SA) FFEO 1C2Ch Oh
C1 Frame Buffer Start Address Register (H264C1SA) FFEO 1C30h Oh
H 264 C2 Frame Buffer Start Address Register (H264C2SA) FFEO 1C34h Oh
' Horizontal Size of Decoded Image 0 RegifH264F0MXS) FFEO 1C40h Oh
Vertical Size of Decoded Image 0 Register (H264FOMYS) FFEO 1C44h Oh
Horizontal Size of Decoded Image 1 Register (H264F1MXS)| FFEO 1C48h Oh
Vertical Size of Decoded Image 1 Register (H264F1MYS) | FFEO 1C4Ch Oh
Horizontal Ste of Decoded Image 2 Register (H264F2MXS) | FFEO 1C50h Oh
Vertical Size of Decoded Image 2 Register (H264F2MYS) FFEO 1C54h Oh
Horizontal Size of Scaler Output Register (H264XOUTP) FFEO 1C80h Oh
Vertical Size of Scaler Output Register (H264YOUTP) FFE01C84h Oh
Decoder Frame Buffer Pointer Register (H264FP) FFEO 1C88h Oh
Scaler Frame Buffer Pointer Register (H264SP) FFEO 1C8Ch Oh
Scaler Enable Register (H264SON) FFEO 1C90h Oh
Scaler Endian Register (H264SWAP) FFEO 1C94h Oh
Interrupt Enable Regter (H264INT) FFEO 1CAQh Oh
Interrupt Flag Register (H264FLAG) FFEO 1CA4h Oh
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Interrupt Half Address Register (H264IHA) FFEO 1CA8h Oh
Interrupt End Address Register (H2641EA) FFEO 1CACh Oh

System Clock Source Select Register (EBKSEL) FFEO 2000h Oh
System PLL Control Register (SPLLCON) FFEO 2004h Oh
System PLL Program Register (SPLLPMN) FFEO 2008h 4230h
CRT Clock Source Select Register (CPLLCKSEL) FFEO 2010h Oh
PLL & Power CRT PLL Control Register (CPLLCON) FFEO 2014h 0010h
Manager CRT PLL Program Register (CPLLPMN) FFEO 2018h 410Dh
USB Clock Source Select Register (UPLLCKSEL) FFEOQ 2020h Oh
USB PLL Control Register (UPLLCON) FFEO 2024h 0010h
USB PLL Program Register (UPLLPMN) FFEO 2028h 4213h
H264/MJPEG Clock Enable bit RegisterNIELKEN) FFEO 2030h 7h
SDC Control Register (SDCCON) FFEO 2400h Oh
SDC Status Register (SDCSTAT) FFEO 2404 0800h
SDC Clock Divide Register (SDCCD) FFEO 2408 0200h
SDC Response Time Out Register (SDCRTO) FFEO 2400 00FFh
SDC Read Data Time ORegister (SDCRDTO) FFEO 24Dh 00FFh
SDC SDC Block Length Register (SDCBL) FFEO 2414 0200h
SDC Number of Block Register (SDCNOB) FFEO 2418 Oh
SDC Interrupt Enable Register (SDCIE) FFEO 241® Oh
SDC Command Control Register (SDCCMDCON) FFEOQ 24Dh Oh
SDC Command Argument Register (SDCCMDA) FFEOQ 2424 Oh
SDC Response FIFO Access Register (SDCRFA) FFEOQ 2428 -
SDC Data FIFO Access Register (SDCDFA) FFEOQ 242@ -
Sound Data Channel 0 Control Register (SNDCONO) FFEO 3000h | OOFF OOFFh
Souwnd Data Channel 0 Start Address Set Register (SNDADR( FFEOQ 3004h Oh
Sound Data Cannel 0 Size Set Register (SNDSIZ0) FFEO 3008h Oh
Sound Data Channel 0 FIFO Buffer Register (SNDBUFQ) FFEO 300Ch Oh
Sound Data Channel On / Status Register (SNDCHON) FFED 3010h Oh
Sound Data Channel Interrupt Status Register(SNDIRQSTAT| FFEO 3014h Oh
Sound Mixer Playback Set Register (SNDPLAY) FFEO 3018h Oh
Sound Data Channel O Level Status Register (SNDLEVO) FFEO 301Ch Oh
Sound Data Channel 1 Control Register [BNON1) FFEO 3020h | OOFF OOFFh
Sound Data Channel 1 Start Address Set Register (SNDADR]| FFEO 3024h Oh
Sound Data Cannel 1 Size Set Register (SNDSIZ0) FFEO 3028h Oh
Sound Data Channel 1 FIFO Buffer Register (SNDBUF1) FFEO 302Ch Oh
Sound Data ChannélLevel Status Register (SNDLEV1) FFEO 303Ch Oh
Sound Data Channel 2 Control Register (SNDCONZ2) FFEO 3040h | OOFF OOFFh
Sound Data Channel 2 Start Address Set Register (SNDADR] FFEO 3044h Oh
Sound Data Cannel 2 Size Set Register (SNDSIZ0) FFEO 3048h Oh
Sound Data Channel 2 FIFO Buffer Register (SNDBUF2) FFEO 304Ch Oh
Sound Mixer Sound Data Channel 2 Level Status Register (SNDLEV2) | FFEO 305Ch Oh
Sound Data Channel 3 Control Register (SNDCON3) FFEO 3060h | OOFF OOFFh
Sound Data Channel 3 Start Address Set 8eg{SNDADR3) FFEO 3064h Oh
Sound Data Cannel 3 Size Set Register (SNDSIZ0) FFEO 3068h Oh
Sound Data Channel 3 FIFO Buffer Register (SNDBUF3) FFEO 306Ch Oh
Sound Data Channel 3 Level Status Register (SNDLEV3) | FFEO 307Ch Oh
Sound Data Channel 4 Cool Register (SNDCONA4) FFEO 3080h | OOFF OOFFh
Sound Data Channel 4 Start Address Set Register (SNDADRs FFEO 3084h Oh
Sound Data Cannel 4 Size Set Register (SNDSIZ0) FFEO 3088h Oh
Sound Data Channel 4 FIFO Buffer Register (SNDBUF4) FFEO 308Ch Oh
Saund Data Channel 4 Level Status Register (SNDLEV4) FFEO 309Ch Oh
Sound Data Channel 5 Control Register (SNDCONS) FFEO 30A0h | OOFF O0OFFh
Sound Data Channel 5 Start Address Set Register (SNDADR!} FFEO 30A4h Oh
Sound Data Cannel 5 Size Set Register (SNDS FFEO 30A8h Oh
Sound Data Channel 5 FIFO Buffer Register (SNDBUF5) FFEO 30ACh Oh
Sound Data Channel 5 Level Status Register (SNDLEV5) | FFEO 30BCh Oh
Sound Data Channel 6 Control Register (SNDCONG) FFEO 30C0Oh | OOFF O0OFFh
Sound Data Channel 6 Stawdress Set Register (SNDADRG6) | FFEO 30C4h Oh
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Sound Data Cannel 6 Size Set Register (SNDSIZ0) FFEO 30C8h Oh
Sound Data Channel 6 FIFO Buffer Register (SNDBUF6) FFEO 30CCh Oh
Sound Data Channel 6 Level Status Register (SNDLEV6) | FFEO 30DCh Oh
Sound ta Channel 7 Control Register (SNDCON7) FFEO 30EOh | OOFF O0FFh
Sound Data Channel 7 Start Address Set Register (SNDADR| FFEO 30E4h Oh
Sound Data Cannel 7 Size Set Register (SNDSIZ0) FFEO 30E8h Oh
Sound Data Channel 7 FIFO Buffer Register (SNDBUF7) FFEO 30ECh Oh
Sound Data Channel 7 Level Status Register (SNDLEV7) | FFEO 30FCh Oh
CRT GUN Control Register (GUNCON) FFEO 4000h Oh
GUN CRT GUNO /1 X Position Register (GUNXPOGUNXP1) FFEO 4004 Oh
Controller CRT GUNO /1Y Position Register (GUNY?PP\ GUNYP1) FFEO 4008 Oh
CRT GUN Interrupt Status Register (GUNIRQSTAT) FFEO 400® Oh
Enc_Mode Register (ENCMODE) FFE0440Ch Oh
Enc_Hue Adjust Register (ENCHUE) FFE04404h Oh
Enc_VPC Register (ENCVPC) FFE0440& 0040h
Video Encoder Enc_HPC Registr (ENCHPC) FFE0440Ch 0040h
Enc_Test Register (ENCTEST) FFEO0441Ch Oh
Enc_Brightness Register (ENCBRIGHT) FFEO441h 0080h
Enc_Contrast Register (ENCCONTRAST) FFE0441& 0080h
Enc_Saturation Register (ENCSATURATION) FFE0441Ch 0080h
Engine Control Register (CSCICCON) FFE04800h Oh
Pixel Gain Control Register (CSCICPGCON) FFE04804h FFFF FFOOh
CSC Image X Coordinate Down Scaling Control Register (CSCICXDSCON FFE0480&h 1FO0Oh
Capturer Y Coordinate Down Scaling Control Register (CSCICYDSCON FFE0480Ch 0F00h
Rendering X Start Point Register (CSCICXSP) FFE0481th Oh
Rendering Y Start Point Register (CSCICYSP) FFE0481h Oh
OSD ControlRegister (OSDCON) FFEO 4C00h Oh
OSD Transparent Color Regist®SDTC) FFEO 4CO Oh
AlphaBlendingControl Register (OSDACON) FFEO 4C08& Oh
OSD Alpha Blending Color Register#0 (OSDACO0) FFEO 4C0Q Oh
OSD Alpha Blending Color Register#1 (OSDAC1) FFEO 4CDh Oh
OSD Alpha Blending Color Register#2 (OSDAC?2) FFEO 4C14 Oh
OosD OSD Alpha Blending Color Resfier#3 (OSDAC3) FFEO 4C18 Oh
OSD Frame Memory Start Address Register (OSDFMSA) | FFEO 4C1® Oh
Palette RAM Data Register (OSDPRD) FFEO 4C20 -
First OSD window start position Regist@®SDWSPO0) FFEO 4C24 Oh
First OSD window size Register (OSDWSO) FFEO 4C2& Oh
Second OSD window start position RegigleSDWSP1) FFEO 4C20 Oh
Second OSD window size Register (OSDWS1) FFEO 4C30 Oh
Engine Control Register (JICCON) FFEO 5000h Oh
Pixel Gain Control Register (JICPGCON) FFEO 5004 FFFF FFOOh
JPEG Image Render?ng X Start Po?nt Reg?ster (JICXSP) FFEO 5008h Oh
Capturer Rendering Y Start Point Register (JICYSP) FFEO 500Ch Oh
Rendering Base Start Address Register (JICBSA) FFEO 5010h Oh
Rendering Status Register (JICSTAT) FFEO 5014h Oh
Renderingy Offset Address Register (JICYOFFA) FFEO 5018h Oh
HcRevision FFEO 5400h Oh
HcControl FFEO 5404h Oh
HcCommandStatus FFEO 5408h Oh
HclnterruptStatus FFEO 540Ch Oh
HclinterruptEnable FFEO 5410h Oh
HclnterruptDisable FFEOQ 5414h Oh
o8 Hos! HCHCCA FFEO 5418h Oh
HcPeriodCurrentED FFEO 541Ch Oh
HcControlHeadED FFEO 5420h Oh
HcControlCurrentED FFEO 5424h Oh
HcBulkHeadED FFEO 5428h Oh
HcBulkCurrentED FFEO 542Ch Oh
HcDoneHead FFEO 5430h Oh
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HcFminterval FFEO 5434h Oh
HcFmRemaimig FFEO 5438h Oh
HcFmNumber FFEO 543Ch Oh
HcPeriodicStart FFEO 5440h Oh
HcLSThreshold FFEO 5444h Oh
HcRhDescriptorA FFEO 5448h Oh
HcRhDescriptorB FFEO 544Ch Oh
HcRhStatus FFEO 5450h Oh
Reserved FFEQ 5454h Oh
HcRhPortStatus[1] FFEO 5458h Oh
Engine Control Register (YCICCON) FFEO 5800h Oh
Y Buffer O Start Address Register (YCICYBOSA) FFEO 5804h Oh
Y Buffer 1 Start Address Register (YCICYB1SA) FFEO 5808h Oh
Y Buffer 2 Start Address Register (YCICYB2SA) FFEO 580Ch Oh
YC Image C Buffer 0 Start Address Regi_ster (YCICCBOSA) FFEO 5810h Oh
Capturer C Buffer 1 Start Address Register (YCICCB1SA) FFEO 5814h Oh
C Buffer 2 Start Address Register (YCICCB2SA) FFEO 5818h Oh
Input Source Image X Size Register (YCICISXS) FFEO 581Ch Oh
Input Souice Image Y Size Register (YCICISYS) FFEO 5820h Oh
Output Image X Size Register (YCICOXS) FFEO 5824h Oh
Output Image Y Size Register (YCICOYS) FFEO 5828h Oh
UART Channel 0 Receiver Buffer Register (URBO FFEO 8000h Oh
UART Channel 0 TansmitterHolding Register (UTIQ) FFEO 8000h -
UART ChanneD Divisor Latch LSB Regiter (UDLO) FFEO 8000h Oh
UART Channel O Internpt Identification Register (Ull) FFEO 8004h Oh
UART Channel 0 Divisor Latch MSB Register (UDLMO) FFEO 8004h Oh
UART Chanrel 0 FIFO Control Register (UFCAN FFEO 8008h Oh
UART Channel 0 Line Contidregister (ULCOND) FFEO 80Ch Oh
UART Chamel O Line Status Register (ULSTAY FFEO 80.4h 0060h
UART Channell Receiver Buffer Register (URB FFEO 8020h Oh
UART Channell Transmitter Holding Register (UTH FFEO 8020h -
UART Channell Divisor Latch LSB Register (UDLLL FFEO 8020h Oh
UART Channel linterrug Identification Register (Ull1) FFEO 8024h Oh
UART Channel Divisor Latch MSB Register (UDLML FFEO 8024h Oh
UART Channel 1 FIFO Control Register (UFCCQON1 FFEO 8028h Oh
UART Channel 1 Line Control Register (ULCON1 FFEO 8@Ch Oh
UART UART Channel 1 Line Status Register (ULSTAT1 FFEO 8@4h 0060h
UART ChannePR Receiver Buffer Register (URB FFEO 8040h Oh
UART ChanneR Transmitter Holding Register (UT} FFEO 8040h -
UART ChanneP Divisor Latch LSB Register (UDLLR FFEO 8040h Oh
UART Channel Anterruptldentification Register (U112) FFEO 8044h Oh
UART Channel Divisor Latch MSB Register (UDLMP FFEO 8@4h Oh
UART Channel 2 FIFO Control Register (UFCCON2 FFEO 8048h Oh
UART Channel 2 Line Control Register (ULCON2 FFEO 8@Ch Oh
UART Channel 2 Line Status Register (ULSTAT?2 FFEO 8®4h 0060h
UART ChanneB Receiver Buffer Register (URB FFEO 8060h Oh
UART ChanneB Transmitter Holding Register (UTB) FFEO 8060h -
UART ChanneB Divisor Latch LSB Register (UDLL3 FFEO 8060h Oh
UART Channel 3nterruptldentification Register (U113) FFEO 8064h Oh
UART Channel Divisor Latch MSB Register (UDW3) FFEO 8064h 0Oh
UART Channel 3 FIFO Control Register (UFCON3 FFEO 8068h 0Oh
UART Channel 3 Line Control Register (ULCON3 FFEO &6Ch 0Oh
UART Channel 3 Line Status Register (ULSTAT3 FFEO 804h 0060h
Key Scan Control Register (KSCON) FFEO8CO00h Oh
Key Scan Key Scan Counter Register (KSCNT) FFEO 8C@h FFFFh
Key ScarData Register 1 (KSD1) FFEO 8C@8h Oh
Key ScarData Register 2 (KSD2) FFEO 8Ch -
125 I2S Control Register (I2SCON) FFEO 9400h Oh
12S Mode Register (1I2SMOD) FFEO 9404h Oh
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I2S Re-Scaler Register (12SPS) FFEO 9408h Oh
I12S Status Register (I2SSTAT) FFEO 940Ch Oh
I12S Data Register (I2SDATA) FFEO 9410h Oh
Function address register (USBFA) FFEO 9800h Oh
Power management register (USBPM) FFEO 9804h Oh
Endpoint interrupt register (USBEPI) FFEO 9808h Oh
USB interrupt register (USBINT) FFEO 9810h Oh
Endpoint interrupt enable register (USBEPIEN) FFEO 9814h 001Fh
USB interrupt enable register (USBINTEN) FFEO 9818h 0004h
Frame numberl register (USBLBFN) FFEO 981Ch Oh
Frame number?2 register (USBHBFN) FFEO 9820h Oh
Index register (USBIND) FFEO 9824h Oh
MAXP register (USBMP) FFEO 9828h Oh
USB Device EPO control register (USBEPOCON) FFEO 982Ch Oh
Controller EP2, 4 IN Control registerl (USBICON1) FFEOQ 982Ch Oh
EP2, 4 N Control register2 (USBICON2) FFEO 9830h Oh
EP1, 3 OUT Control register 1 (USBOCON1) FFEO 9838h Oh
EP1, 3 OUT Control register 2 (USBOCON2) FFEOQ 983Ch Oh
Low Byte OEP Write count register (USBLBOWC) FFEO 9840h Oh
High Byte OEP write count registdtd SBHBOWC) FFEO 9844h Oh
EPO FIFO data register (USBEPOD) FFEO 9848h Oh
EP1 FIFO data register (USBEP1D) FFEO 984Ch Oh
EP2 FIFO data register (USBEP2D) FFEQ 9850h Oh
EP3 FIFO data register (USBEP3D) FFEO 9854h Oh
EP4 FIFO data register (USBEP4D) FFEO 9858h Oh
Watch Dog Watch Dog Timer Control Register (WDCON) FFEO 9C00h Oh
Timer Watch Dog Timer Count Register (WDCNT) FFEO 9C04h | FFFF FFFFh
Timer Clock Selection Registér(TCSR)) FFEOAOOOh Oh
Timer Control Registe® (TCONO) FFEOAQ004h 000Eh
Timer Counter / Output Period Regis@fTCNTO) FFEOA008h | FFFF FFFFh
Capture Counter / PWM Duty Compare Regi§t¢fDUTQ) FFEOAOOCh | FFFF FFFFh
Output Pulse Count Registe(TPULO) FFEOA010h | FFFF FFFFh
Timer Clock &lection Registet (TCSRL) FFEOA100h Oh
Timer Control Registet (TCONJ) FFEOA104h 000Eh
Timer Counter / Output Period RegisiefTCNT1) FFEOA108h | FFFF FFFFh
Capture Counter /| PWM Duty Compare Regidt¢fDUT1) FFEOA10Ch | FFFF FFFFh
Timer / PWM OutputPulse Count Registdr(TPUL1) FFEOA110h | FFFF FFFFh
/ Capture Timer Clock Selection Regist@r(TCSR2) FFEOA200h Oh
Timer Control Registe?2 (TCON2) FFEOA204h 000Eh
Timer Counter / Output Period RegisB{TCNT?2) FFEOA208h FFFF FFFFh
Capture CounterPWM Duty Compare Regist@r(TDUT?2) FFEOA20Ch | FFFF FFFFh
Output Pulse Count Regist2(TPUL2) FFEOA210h | FFFF FFFFh
Timer Clock Selection Regist8(TCSR3) FFEOA300h Oh
Timer Control RegisteB (TCONJ) FFEOA304h 000Eh
Timer Counter / OutpuPeriod RegisteB (TCNT?3) FFEOA308h | FFFF FFFFh
Capture Counter / PWM Duty Compare RegigTddUT3) FFEOA30Ch | FFFF FFFFh
Output Pulse Count Registe(TPUL3J FFEOA310h | FFFF FFFFh
Port Direction Register (PADIR) FFEO A400h Oh
Port DirectionOutput Mode Register (PAOUT) FFEO A400h -
Port Direction Input Mode Register (PAIN) FFEO A404h -
Port Output Data Level Register (PAOLEV) FFEO A408h Oh
Port Output Data High Level Setting Register (PAOH) FFEO A408h -
GPIO Port Output Data Low Level Séty Register (PAOL) FFEO A40Ch -
Port Input Data Level Register (PAILEV) FFEO A410h Oh
Port Direction Register (PBDIR) FFEO A420h Oh
Port Direction Output Mode Register (PBOUT) FFEO A420h -
Port Direction Input Mode Register (PBIN) FFEO A424h -
Port Output Data Level Register (PBOLEV) FFEO A428h Oh
Port Output Data High Level Setting Register (PBOH) FFEO A428h -
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Port Output Data Low Level Setting Register (PBOL) FFEO A42Ch -
Port Input Data Level Register (PBILEV) FFEO A430h Oh
Port Directon Register (PCDIR) FFEO A440h Oh
Port Direction Output Mode Register (PCOUT) FFEO A440h -
Port Direction Input Mode Register (PCIN) FFEO A444h -
Port Output Data Level Register (PCOLEV) FFEO A448h Oh
Port Output Data High Level Setting RegisteCOH) FFEO A448h -
Port Output Data Low Level Setting Register (PCOL) FFEO A44Ch -
Port Input Data Level Register (PCILEV) FFEO A450h Oh
Port Direction Register (PDDIR) FFEO A460h Oh
Port Direction Output Mode Register (PDOUT) FFEO A460h -
Port Drection Input Mode Register (PDIN) FFEO A464h -
Port Output Data Level Register (PDOLEV) FFEO A468h Oh
Port Output Data High Level Setting Register (PDOH) FFEO A468h -
Port Output Data Low Level Setting Register (PDOL) FFEO A46Ch -
Port Input Datd_evel Register (PDILEV) FFEO A470h Oh
RTC Control Register (RTCCON) FFEO A800h Oh
SEC Register (RTCSEC) FFEO A804h Oh
MIN Register (RTCMIN) FFEO A808h Oh
RTC HOUR Register (RTCHOUR FFEO A80Ch Oh
DAY Register (RTCDAY) FFEO A810h Oh
WEEK Registe(RTCWEEK) FFEO A814h Oh
MONTH Register (RTCMON) FFEO A818h Oh
YEAR Register (RTCYEAR) FFEO A81Ch Oh
TWI Control Registe{ TWICON) FFEO ACOOh Oh
TWI Status Register (TWISTAT) FFEO ACO4h 0201h
TWI TWI Address Register(TWIADDR) FFEO AC08h Oh
TWI Data Register ( TWIDATA) FFEO ACOCh Oh
TWI Baudrate 0 Register (TWIBRO ) FFEO AC10h Oh
TWI Baudrate 1 Register (TWIBR1 ) FFEO AC14h Oh
SPI Control Register (SPICON) FFEOBOOOA Oh
SP| Baud Rate Register (SPIBR) FFEO B0O4h 00FFh
SP| StatuRRegister(SPISTAT) FFEO BOO&® Oh
Spl SPI Data Register (SPID) FFEO BOOG Oh
SPI| SSX Control Register (SPI1ST) FFEO BODh 0001h
SPI Interrupt Mask Register (SPIIM) FFEO BO14h Oh
SPI Transfer Mode Register (SPITM) FFEO BO1& Oh
SPI Clock Select Reggst (SPICS) FFEO BO1® Oh
JPEG DECODER MCU WIDTH Register (JDMWIDTH) FFE1 0234h Oh
JPEG DECODER MCU HEIGHT Register (JDMHEIGHT) FFE1 0238h Oh
JPEG DECODER Quantization Scale Control Register (JDQS{ FFE1 023Ch Oh
JPEG DECODER Command Cool Register JDCOMCON FFE1 0240h Oh
JPEG DECODER YDC NODE Table (JDYDCNT) FFE1 0800h Oh
~FFE1 0830h
JPEG DECODER YDC LEAF Table (JDYDCLT) FFE1 0COOh Oh
~FFE1 0C30h
JPEG DECODER YAC NODE Table (JDYACNT) FFE1 2800h Oh
~FFE1 2A88h
JPEG Decode JPEG DECODER YAQ.EAF Table (JDYACLT) FFE1 3000h Oh
~FFE1 3288h
JPEG DECODER UVDC NODE Table (JDUVDCNT) FFE1 4800h Oh
~FFE1 4830h
JPEG DECODER UVDC LEAF Table (JDUVDCLT) FFE1 5000h Oh
~FFE1 5030h
JPEG DECODER UVAC NODE Table (JDUVACNT) FFE1 6800h Oh
~FFE1 6A88h
JPES DECODER UVAC LEAF Table (JDUVACLT) FFE1 7000h Oh
~FFE1 7288h
JPEG DECODER STATUS RegistelSTAT) FFE1 8000h Oh
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JPEG DECODER IRQ STATUS RegistdDIRQSTAT) FFE1 8004h Oh
JPEG DECODER DatBIFO Status RegistedDDFSTAT) FFE1 8008h Oh
JPEG DECOIER Enable Register (JDENA) FFE1 8010h Ob
JPEG DECODERIFO Clear Register (JDFCLR) FFE1 8014h Oh
JPEG DECODERIFO Control RegisterJDFCON FFE1 8018h Oh
JPEG DECODER WAITE CONTROL RegisteifWCON FFE1 801Ch Oh

JPEG DECODER SOFTWARE RESET Regis{JDSRST) FFE1 8024h 0008h

JPEG DECODER INPUT DATAIFO Register (JDIDF) FFE1 9000h 0001h

3-5 EAGLE RegisterSummary
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3.1 System

3.1.1 System ID Register (SYSID)

Address : FFEO 0000h

Bit R/W Description Default Value
31:16 R Reserved. -
15:8 R Device ID 1Ah

7:0 R Revision Number 00h

3.1.2 Configuration Register (CFG)

Power On Configuration Pin . Pin Pull-up Pull-down
Register . Configuration Pin Pin TA[6:1] 6

Address : FFEO 0004h

Bit R/W Description Assigned Pin
31:7 R Reserved. -

6 R Security mode Enable/Disable Cfg[6] :

0 : Security mode disable TA[6]
1 : Security mode enable

5 R Local ROM Data Bus Width Cfg[5] :

0 : 8Bit TA[5]
1:16Bit
4 R Auto Load Select Cfg[4] :
0 : Normalflash TA[4]
1: Auto Load mode
3:2 R Auto Load Addess Select Cfg[3:2] :

00 : NAND Flash Small type 3cycle TA[3:2]
01 : NAND Flash Small type 4cycle
10 : NAND Flash Large type 4cycle
11 : NAND Flash Large type 5cycle

1 R OSI mode Enable/Disable Cfg[1] :
0 : OSI mode disable TA[1]
1 : OSI mode enable

0 R Reserved. -

3.1.3 USB Host/Device Select Register (USBSEL)

Address : FFEO 0008h

Bit R/W Description Default Value
31:1 R Reserved. -
0 R/W | USB Host / Device Select Ob
0 : USB Device
1: USB Host
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3.2 Pin Mux
Pin Mux 4 IO Mux Multi-10 , Multi-10
EXT_IRQ[2] Pin , PINMUXO BEx[1] Pin  Mux
PINMUX2 D[28] Pin  Mux PINMUX Mux . BEX[1]
Pin Mux PINMUXO EXT_IRQ[2] Pin PINMUX
EXT_IRQ[2] Pin Pin . Multi-10

EXT_IRQ[7:0], GUN[1:0], KEY_IN[4:0],

KEY_OUT[4:0], UART_Tx[3:2],

UART_Rx[3:2], DMA_REQX0],

DMA_ACKXx[0], DEC_DIN[7:0], DEC_ACTIVE, HSYNC_IN, VSYNC_IN, DEC_FILEDI2S_SDO, [2S _SDI, I12S_SCK,
12S_LRCK, 12S_MCLK, SND_SDO, SND_SCK, SND_LRCK, SND_MCLK, USB_ovrcur, USB_prtpwr

3.2.1 Pin Mux Control Register 0 (PINMUXO)

Address : FFEO 0010h

Bit R/W Description Default Value
a1.30 | RMW |00:BEXM] 10 : EXT_IRQ[2] 0000 Oh
: 01 : 11 : GPIO[15]
_ 00 : NDFL_QE 10: A[25]
29:28 01: 11 : GPIO[14]
_ 00 : NDFL_ALE 10 A[24]
2726 01: 11 : GPIO[13]
N 00 : A23] 10 : EXT_IRQ[4]
: 01 : GUN[1] 11: GPIO[12]
23 - 22 00 : A22] 10 EXT_IRQ[5]
: 01 : GUN[0] 11: GPIO[11]
_ 00 : A21] 10 : EXT_IRQ[6]
21:20 01: 11 : GPIO[10]
_ 00 : Al20] 10 : EXT_IRQ[7]
19:18 01: 11 : GPIO[9]
_ 00 : A[19] 10
17:16 01: 11 : GPIO[g]
_ 00 : A[18] 10
15:14 01: 11 : GPIO[7]
i 00 : A[17] 10:
13:12 01: 11 : GPIO[6]
11:6 R Reserved -
c 4 RIW | 00 : TA[9] 10 ooh
: 01: 11: GPIO[?]
52 00 : TA[g] 10
: 01: 11: GPIO[1]
Lo 00 : TA[7] 10
: 01: 11 : GPIO[0]

Advanced Digital Chips, Inc.
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3.2.2 Pin Mux Control Register 1 (PINMUX1)
Address : FFEO 0014h
Bit R/W Description Default Value
31:10 R Reserved -
9:8 R/W | 00 : NDFL_BUSYx 10 : NMiIx 000h
) 01: 11 : GPIOJ[20]
7.6 00 : CSx[4] 10 : SPI_SSx
' 01: 11 : GPIO[19]
5:4 00 : CSx[3] 10:
' 01: 11 : GPIO[18]
3:2 00 : CSx[2] 10:
' 01: 11 : GPIO[17]
1:0 00 : CSx[1] 10:
' 01: 11 : GPIO[16]
3.2.3 Pin Mux Control Register 2 (PINMUX2)
Address : FFEO 0018h
Bit R/W Description Default Value
3130 R/W | 00 : R[4] / DAC_DIN[O] 10 : DEC_DIN[1] 0000 00h
' 01: 11 : GPIO[47]
29 - 28 00 : R[3]/ DAC_PDI[3] 10 : DEC_DINJ0]
' 01: 11 : GPIO[46]
27 < 26 00 : R[2] / DAC_PDJ[2] 10 : EXT_IRQ[5]
' 01: 11 : GPIO[45]
25 - 24 00 : R[1]/ DAC_PDI[1] 10 : DMA_REQXx[0]
' 01 : EXT_IRQ[4] 11:12S SDI
23 22 00 : R[0] / DAC_PDI0] 10 : EXT_IRQ[0]
' 01 : GUN[O] 11 :12S SDO
2120 00 : CAPTURE[3]/ VCLK2_IN 10 : EXT_IRQI3]
' 01 : PWMI3] 11 : GPIO[42]
19 18 00 : CAPTURE[2]/ EXT_CLK  10: EXT_IRQ[2]
' 01 : PWMI[2] 11 : GPIO[41]
1716 00 : UART_RXx[1] 10: OSI_Rx
' 01 : CAPTUREJ0] 11 : GPIO[40]
15 14 00 : UART_Tx[1] 10: OSI_Tx
' 01 : PWMI0] 11 : GPIO[39]
13:12 00 : NDFL_WEX 10 : DMA_ACKX[0]
' 01 : UART_Rx[2] 11 : GPIO[38]
11:10 00 : NDFL_REX 10 : DMA_REQX[0]
' 01 : UART_Tx[2] 11 : GPIO[37]
9:0 R Reserved -
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3.2.4  Pin Mux Control Register 3 (PINMUX3)
Address : FFEOQ 001Ch
Bit R/W Descriptio Default Value
3130 R/W | 00 :B[4]/PLL_IVD[6] 10: 0000 0000h
' 01: 11 : GPIO[63]
i 00 : B[3] / PLL_IVDI5] 10:
29:28 01: 11 : GPIO[62]
27 26 00 : B[2] / PLL_IVDI[4] 10 :EXT_IRQ[7]
) 01: 11 : GPIO[61]
25 24 00 : B[1] / PLL_IVDI3] 10 : CAPTURE[1]
' 01 : PWM[1] 11 : GPIg60]
2329 00 : B[O] / PLL_IVDI[2] 10 : DMA_ACKX[0]
' 01 :UART_Tx[3] 11 :12S MCLK
21 20 00 : G[7]/ PLL_IVD[1] 10 : VSYNC_IN
' 01: 11 : GPIO[58]
19 18 00 : G[6] / PLL_IVDI[O] 10 : HSYNC_IN
' 01: 11 : GPIO[57]
17 16 00 : G[5]/ DAC_DIN[9] 10 : DEC_ACTIVE
' 01 : USB_prtpwr 11 : GPIO[56]
15 14 00 : G[4] DAC_DIN[8] 10 : DEC_DIN[7]
' 01 : USB_ovrcur 11 : GPIO[55]
13 12 00 : G[3]/ DAC_DIN[7] 10 : DEC_DINI6]
' 01: 11 : GPIO[54]
11 10 00 : G[2] / DAC_DINI[6] 10 : DEC_DINI5]
' 01: 11 : GPIO[53]
9:8 00 : G[1] / DAC_DINI5] 10 :EXT_IRQ[6]
' 01 : GUN[1] 11 :12S LRCK
7.6 00 : G[0] / DAC_DIN[4] 10 :UART_RX[3]
' 01 :EXT_IRQ[1] 11 :12S SCK
54 00 : R[7] / DAC_DINJ[3] 10 : DEC_DIN[4]
' 01: 11 : GPIO[50]
3:2 00 : R[6] / DAC_DIN2] 10 : DEC_DINJ[3]
' 01: 11 : GPIO[49]
1:0 00 : R[5] / DAC_DIN[1] 10 : DEC_DIN[2]
' 01: 11 : GPIO[48]
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3.2.5 Pin Mux Control Register 4 (PINMUX4)

Address : FFEO 0020h

Bit R/W Description Default Value
3130 R/W | 00:TD[7] 10 : KEY_QUT[3] 0000 0000h
' 01 : DEC_DIN[7] 11 : GPIO[79]
29 - 28 00 : TD[6] / USB_VMO 10 : KEY_IN[3]
’ 01 : DEC_DINI6] 11 : GPIO[78]
27 26 00 : TD[5] 10 : KEY_OUT[4]
: 01 : DEC_DINI5] 11 : GPIO[77]
25 - 24 00 : TD[4] / USB_VPO 10 : KEY_IN[4]
: 01 : DEC_DIN[4] 11 : GPIO[76]
23: 22 00 : TD[3] 10 :EXT_IRQ[3]
' 01 : DEC_DIN[3] 11 : GPIO[75]
21 - 20 00:TD[2]/ PLL_FOUT 10 :EXT_IRQ[2]
' 01 : DEC_DIN[2] 11 : GPIO[74]
19 - 18 00:TD[1]/ PLL_PD 10 :EXT_IRQ[1]
' 01 : DEC_DIN[1] 11 : GPIO[73]
17 - 16 00 : TD[O] / PLL_IVDI[15] 10 :EXT_IRQ[O]
' 01 : DEC_DINI[O] 11 : GPIO[72]
15 - 14 00 : TBA[1] / PLL_IVD[14] 10 :12S MCLK
] 01: 11 : GPIO[71]
13- 12 00 : TBA[O] / PLL_IVD[13] 10:12S LRCK
' 01: 11 : GPIO[70]
11 10 00 : TA[12]/ PLL_IVDI[12] 10 :12S_SCK
. 01: 11 : GPIO[69
9:8 00 : TA[11]/ PLL_IVD[11] 10 :12S SDI
' 01: 11 : GPIO[68]
7.6 00 : TA[10]/ PLL_IVD[10] 10 :12S SDO
' 01 :EXT_IRQ[0] 11 : GPIO[67]
5.4 00 : B[7]/PLL_IVD[9] 10: CSYNC_OUT
' 01: 11 : GPIO[66]
3:2 00 : B[6] / PLL_IVD[8] 10: DEC_FIELD
' 01: 11 : GPIO[65]
1:0 00 : B[5] / PLL_IVDI[7] 10:
' 01: 11 : GPIO[64]
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3.2.6  Pin Mux Control Register 5 (PINMUXS5)
Address : FFEQ 0024h
Bit R/W Descriptio Default Value
3130 R/W | 00:TCSx2 10: 0000 0000h
' 01: 11 : GPIO[95]
00: TCSx 10:
29:28 01: 11 : GPIO[94]
00 : TWEX 10:
27:26 01: 11 : GPIO[93]
25 24 00 : TCASx/KEY_OUT 10:
' 01: 11 : GPIO[92]
2329 00 : TRASx/RTC_OUT 10:
' 01: 11 : GPIO[91]
21 20 00 : TDQM[1]/USB_VM 10:
' 01: 11 : GPIO[90]
19 18 00 : TDQMIO] 10 : SND_SDO
' 01 : USB_prtpwr 11 : GPIO[89]
17 16 00: TCLK/USB_VP 10 : SND_MCLK
' 01 : USB_ovrcur 11 : GPIO[88]
15 14 00 : TD[15] 10 : SND_LRCK
' 01 :EXT_IRQ[3] 11 : GPIO[87]
13 12 00 : TD[14]/ USB_RCV 10 : SND_SCK
' 01 :EXT_IRQ[1] 11 : GPIO[86]
11 10 00 : TD[13] 10 : KEY_OUTIO0]
' 01 :UART_Rx[2] 11 : GPIO[85]
9:8 00 : TD[12] / USB_SPED 10 : KEY_IN[O]
' 01 :UART Tx[2] 11 : GPIO[84]
2.6 00 : TD[11] 10 : KEY_OUT[1]
) 01 : DEC_FIELD 11 : GPIO[83]
54 00 : TD[10] / USB_SUSPEND 10 : KEY_IN[1]
' 01:VSYNC_IN 11 : GPIO[82]
3:2 00 : TD[9] 10 : KEY_OUT[2]
' 01 :HSYNC_IN 11 : GPIO[81]
1:0 00:TD[8]/ USB_OEB 10 : KEY_IN[2]
' 01: DEC_ACTIVE 11 : GPIO[80]
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3.2.7 Pin Mux Control Register 6 (PINMUX6)
Address : FFEO 0028h
Bit R/W Description Default Value
3130 R/W | 00 : NDFL_DATA[3] 10 : USB_prtpwr 0000 0000h
' 01 : KEY_OUTIO0] 11 : GPIO[111]
29 - 28 00 : NDFL_DATA[2] 10 : USB_ovrcur
' 01 : KEY_IN|O] 11 : GPIO[110]
27 26 00 : NDFL_DATAJ[1] 10:
' 01 : KEY_OUTI1] 11 : GPIO[109]
25 24 00 : NDFL_DATAJ|O0] 10:
' 01: KEY_IN[1] 11 : GPIO[108]
2329 00 : TWI_SCL 10:
' 01 :UART_Rx[3] 11 : GPIO[107]
21 20 00 : TWI_SDA 10:
' 01 :UART_Tx[3] 11 : GPIO[106]
19 18 00 : SDCD_DATAJ[3] 10 :EXT_IRQ[7]
' 01 : KEY_OUT[2] 11 : BEX[3]
17 16 00 : SDCD_DATA[2] 10 :EXT_IRQ[6]
' 01 : KEY_IN[2] 11 : BEX[2]
15 14 00 : SDCD_DATA[1] 10 : DMA_ACKX[1]
' 01 : SPI_MOSI 11 : GPIO[103]
1312 00 : SDCD_DATAJ0] 10 : DMA_REQXx[1]
' 01 :SPI_MISO 11 : GPIO[102]
11 10 00: SDCD_CLK 10 :EXT_IRQ[4]
' 01 : SPI_SCK 11 : GPIO[101]
98 00 : SDCD_CMD 10 :12S SDI
' 01 : WAITX 11 : GPIO[100]
76 00 : SND_MCLK 10 :12S_MCLK
' 01 : KEY_OUTJ[3] 11 : GPIO[99]
54 00 : SND_LRCK 10 :12S_LRCK
' 01 : KEY_IN[3] 11 : GPIO[98]
3:2 00 : SND_SCK 10:12S SCK
' 01 : KEY_OUT[4] 11 : GPIO[97]
1:0 00 : SND_SDO 10:12S_SDO
' 01 : KEY_IN[4] 11 : GPIO[96]
3.2.8 Pin Mux Control Register 7 (PINMUX7)
Address : FFEO 002Ch
Bit R/W Description Default Value
31:8 R Reserved -
2.6 R/W | 00: NDFL_DATA[7] 10 : 00h
' 01: 11 : GPIO[115]
54 00 : NDFL_DATA[6] 10 :
' 01: 11 : GPIO[114]
3:2 00 : NDFL_DATA[5] 10 :
' 01: 11 : GPIO[113]
1:0 00 : NDFL_DATA[4] 10:
' 01: 11 : GPIO[112]
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3.3 Local & Texture Memory Control Registers

3.3.1 Local Memory Bank Control Register (MEMCONRN)
Register Name Address Description
MEMCONO FFEO 0400h Memory Bank 0 Control Register
Bit R/W Description Default Value
31:17 R Reserved -
16 R/W | Bank 0 (ROM Area) Write  , Error Response Ob
0 : Error Response
1 : Error Response
15:14 R/W | Address Setip before CSx 11b
00 : 0 Clock 01:1 Clock
10 : 2 Clock 11 : 4 Clock
13:12 R/W | Chip Selection Setip RDx / WRx 11b
00 :0 Clock 01:1 Clock
10 : 2 Clock 11 : 4 Clock
11:8 R/W | Access Cycle 1111b
0000 : 1 Clock 0001 : 2 Clock
0010 : 3 Clock 0011 : 4 Clock
0100 : 6 Clock 0101 : 8 Clock
0110 : 10 Clock 0111 : 12 Clock
1000 : 14 Gbck 1001 : 16 Clock
1010 : 18 Clock 1011 : 20 Clock
1100 : 22 Clock 1101 : 24 Clock
1110 : 26 Clock 1111 : 30 Clock
7:6 R/W | Chip Selection Hold on RDx / WRx 11b
00 : 0 Clock 01: 1 Clock
10 : 2 Clock 11: 4 Cléc
5:4 R/W | Address Holding Time after CSx 11b
00 : 0 Clock 01: 1 Clock
10 : 2 Clock 11 : 4 Clock
3 R/W | This bit determines whether using UBEX/LBEx pin of SRAM Mem Ob
for bank O
0 : Not using UBEX/LBEXx
1 : Using UBEX/LBEX for 16biBRAM
2 R/W | This bit determines WAIT status for bank O. 0b
0: WAIT
1:WAIT
1:0 R Reserved -
Bank 0 Boot Memory Power on configuration Data Bus
Bank 0 Data Bus Configuration Registe@FG) Bit[5]
Data Access Timing Control MEMCONO Register
< Regiger >
(1) Bit[16]: ROM Area Write AMBA  Error /
(2) Bit[15:14]: Address Chip Select Cycle ( 3.1 tCSS )
(3) Bit[13:12] : Chip select RDx/WRXx Cycle ( 31 tOES )
(4) Bit[11:8]: RDx / WRx Cycle (Access Time) ( 3.1 tACC )
(5) Bit[7:6] : RDx / WRx Chip Select Cycle ( 31 tOEH
)
(6) Bit[5:4] : Chip Select Address Hold Time Cycle ( 3.1 tCSH )
(7) Bit[3]: Data bus 16bit 32bit , 8bit SRAM @od
SRAM  Write Enable BEx . 16bit SRAM

Advanced Digital Chips, Inc.
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ao , SRAM  UBEX, LBEX BEX

(8) Bit[2] : Wait

ADDR

CSx

RDx \
WRx

tCSS tOES tACC tOEH tCSH
P »- »- »- »-

Y.

A

A

A
A
A

3-1 ROM/SRAM/IO Timing Diagram
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Register Name Address Description
MEMCON1 FFEO 0404h | Memory Bank 1 Control Register
MEMCON2 FFEO 0408h | Memory Bank 2 Control Register
MEMCON3 FFEO 040Ch | Memory Bank3 Control Register
MEMCON4 FFEO 0410h | Memory Bank 4 Control Register

Memory Bank 1 ~4 SRAM, ROM

SRAM, ROM Mode

, Bank

Register

Bit R/W Description Default Value
31:16 R Reserved -
15:14 R/W | Address Setp before CSx 11b

00 : 0 Clock 01:1 Clock
10 : 2 Clock 11 : 4 Clock
13:12 R/W | Chip Selection Setip RDx / WRx 11b
00 : 0 Clock 01: 1 Clock
10 : 2 Clock 11 : 4 Clock
11:8 R/W | Access Cycle 1111b
0000 : 1 Clock 0001 :Qlock
0010 : 3 Clock 0011 : 4 Clock
0100 : 6 Clock 0101 : 8 Clock
0110 : 10 Clock 0111 : 12 Clock
1000 : 14 Clock 1001 : 16 Clock
1010 : 18 Clock 1011 : 20 Clock
1100 : 22 Clock 1101 : 24 Clock
1110:26 Clock 1111 : 30 Clock
7:6 R/W | Chip Selection Hold oRDx / WRXx 11b
00 : 0 Clock 01: 1 Clock
10 : 2 Clock 11 : 4 Clock
5:4 R/W | Address Holding Time after CSx 11b
00 : 0 Clock 01 : 1 Clock
10 : 2 Clock 11 : 4 Clock
3 R/W | This bit determines whether using UBEx/LBEx pin of SRAM Mem Ob
for each bank. (Bank 1~Bank 4)
0 : Not using UBEX/LBEXx
1 : Using UBEX/LBEX for 16bit SRAM
2 R/W | This bit determines WAIT status for each bank. (Bank 1~Bank 4) Ob
0 : WAIT Inactivation
1: WAIT Activation
1:0 R/W | This bit determine data bus width for each bank. (Bank 1~Bank 4) 01b
00 : 8 hit
01 : 16 bit
10 : 32 bit
11 : Reserved
< Register >
(1) Bit[15:14]: Address Chip Select Cycle ( 3.1 tCSS )
(2) Bit[13:12] : Chip select RDx/WRXx Cycle ( 31 tOES )
(3) Bit[11:8] : RDx / WRx Cycle (Access Time) ( 3.1 tACC )
(4) Bit[7:6] : RDx / WRx inactive Chip Select Inactive Cycle ( 31 tOEH
)
(5) Bit[5:4] : Chip Select Address Hold Time Cycle ( 31 tCSH )
(6) Bit[3]: Data bus 16bit 32bit , 8bit SRAM @od
SRAM  Write Enable BEx . 16bit SRAM
ao , SRAM UBEX, LBEX BEx

(7) Bit[2]: Wait
(8) Bit[1:0]:

Bank ROM/SRAM/IO Data Bus
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Register Name Address Description
MEMCON5 FFEO 0414h | Memory Bank 5 Control Register
MEMCONG6 FFEO 0418h | Memory Bank 6 Control Register
Memory Bank 5 ~ 6 SRAM, ROM SDRAM
, Full Page Burst SDRAM .
SRAM, ROM Mode SDRAM Mode Register Bit
SRAM, ROM Mode Bank Register

SRAM, ROM Mode

Bit R/W Descrigtion

Default Value

31:17 R Reserved

16 R/W | Memory Type for Bank 5 to Bank 6
0: SRAM or ROM
1: SDR SDRAM

Ob

15:14 R/W | Address Setip before CSx
00 : 0 Clock 01: 1 Clock
10 : 2 Clock 11 : 4 Clock

11b

13:12 R/W | Chip Selection Seup RDx / WRx
00 : 0 Clock 01:1 Clock
10 : 2 Clock 11 : 4 Clock

11b

11:8 R/W | Access Cycle

0000 : 1 Clock 0001 : 2 Clock
0010 : 3 Clock 0011 : 4 Clock
0100 : 6 Clock 0101 : 8 Clock
0110 : 10 Clock 0111 21Clock
1000 : 14 Clock 1001 : 16 Clock
1010 : 18 Clock 1011 : 20 Clock
1100 : 22 Clock 1101 : 24 Clock
1110 : 26 Clock 1111 : 30 Clock

1111b

7:6 R/W | Chip Selection Hold oRDx / WRXx
00 : 0 Clock 01:1 Clock
10: 2 Clo& 11 : 4 Clock

11b

5:4 R/W | Address Holding Time after CSx
00 : 0 Clock 01:1 Clock
10 : 2 Clock 11 : 4 Clock

11b

3 R/W | This bit determines whether using UBEX/LBEXx pin of SRAM Mem
for each bank. (Bank 5~Bank 6)

0 : Not usingUBEX/LBEXx

1 : Using UBEX/LBEX for 16bit SRAM

Ob

2 R/W | This bit determines WAIT status for each bank. (Bank 5~Bank 6)
0 : WAIT Inactivation
1 : WAIT Activation

Ob

1:0 R/W | This bit determine data bus width for each bank. (Bank 5~Bank 6)
00 : 8 bit

01: 16 bit

10 : 32 bit

11 : Reserved

10b

< Register >
(1) Bit[16]:Bank5/6 Memory .
(2) Bit[15:14]: Address Chip Select Cycle ( 3.1 tCSS

)

(3) Bit[13:12] : Chip select RDx/WRXx Cycle ( 31 tOES )

(4) BIit[11:8] : RDx / WRXx Cycle (Access Time) ( 3.1 tACC

(5) Bit[7:6] : RDx / WRx Chip Select Cycle (
)

(6) Bit[5:4] : Chip Select Address Hold Time Cycle ( 3.1

(7) Bit[3]: Data bus 16bit 32bit , 8bit SRAM @od

)
31 tOEH

tCSH )

SRAM  Write Enable BEXx . 16bit SRAM

55 CONFIDENTIAL Advanced Digital Chips, Inc.



EAGLE

PRELIMINARY

Ver 1.6

oile]

(8) Bit[2]: Wait
(9) Bit[1:0]:

SDRAM Mode

, SRAM UBEX, LBEx

Bank ROM/SRAM/IO Data Bus

BEXx

Bit R/W

Description

Default Value

31:17 R Reserved

16 R/W
0: SRAM

Memory Type for Bank 5 to Bank 6

ROM

1: SDR SDRAM

Ob

Reserved

00 : 11 bit
10 : 13 bit

Row Address Line Number

01:12 bit
11 : 14 bit

11b

R/W
00 : 8 bit
10 : 10 bit

Column Address Line Number

01:9 bit
11:11 bit

11b

Timing Constraint Select (0 : 100MHz ,1:100 MHz )
0 : tRCD = 3 Clock, tRP = 3 Clock, tRAS =7 ClotRC = 10 Clock
1:tRCD = 2 Clock, tRP = 2 Clock, tRAS =5 Clock, tRC = 7 Clock

Ob

R/W

CAS Latency
0 : 2 Clock 1: 3 Clock

Ob

R/W

This bit determine data bus width for each bank. (bank 5~bank 6)
( Only 32 bit support )

00 :Reserved

01 :Reserved

10: 32 bit

11 : Reserved

10b

< Register >

1)
)
3)

Bit [16] : Bank 5/ 6
Bit [7:6] : SDRAM Row Address
Bit [5:4] : SDRAM  Column Address

Memory

(4) Bit[3]: SDRAM
100MHz
(5) Bit[2] : SDRAM

(6) Bit[1:0]:

3.3.2

Bank SDRAM Data Bus

Timing .
100MHz @od
CAS Latency Cycle

Timing

(Only 32 bit support).

Local SDRAM Clock Delay & Refresh Control (MEMCLKCON)

Address : FFEO 041Ch

Bit R/W Description Default Value
31:12 R Reservd -
11:8 R/W | Local SDRAM Clock Generation (Clock delay) Oh

0000 : CLOCK 1000 : Invert CLOCK
0001 : CLOCK + 1ns 1001 : Invert CLOCK + 1ns
0010 : CLOCK +2ns 1010: Invert CLOCK + 2ns
0011 : CLOCK +3ns 1011 : Invert CLOCK + 3ns
0100 : CLOCK +4ns 1100 : Invert CLOCK + 4ns
0101 : CLOCK +5ns 1101 : Invert CLOCK + 5ns
0110 : CLOCK + 6ns 1110 : Invert CLOCK + 6ns
0111 : CLOCK + 7ns 1111 :Invert CLOCK + 7ns
7:4 R Reserved -
3 R/W | Refresh Source Select Ob
0: 1Mhz (mClock/ (n+1)) 1:CRT Hsync
2 R/W | Refresh Period 1b
< Refresh Source : 1Mhz >
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0:15 usec 1:30 usec
1:0 R/W | Number of Refresh Cycle / Period 11b
< Refresh Source : 1Mhz >

x0 : 1 Cycle x1: 2 Cycle

< Refresh Source : CRT Hsync

00 : 2 Cycle 01: 3 Cycle 10: 4 Cycle 11:5 Cycle

< Register >

(1) Bit[11:8] : SDRAM Data SDRAM Feedback Clock

(2) Bit[3]: SDRAM Refresh Source . 1MHz clock CRT
(3) Bit[2]:Bit[3] 1MHz Refresh

(4) Bit[1:0]: Refresh

3.3.3 Frame Memory Area Start Address (FMASA)

Address : FFEO 0420h

Bit R/W Description Default Value
31:20 R/W | Frame Memory Area Start Address 000h
19:0 R Reserved -
Note: Local Memory Frame ( Renderingengine  CRT )
Cache ( Non-Cacheablg
Frame CRT ( X-Resolution ) ( Y-Resolution ) Current Render Buffer

Image Capture mode 4

(X-Resolution) 512 Dot , 1KB frame
( 512Dot * 2B ) (Y-Resolution) 512 line 512*1KB frame
0< DX <=511 512 <= DX < 1024
0< DY<=511 1KB *512 2KB * 512
512 <= DY < 1024 1KB * 1024 2KB * 1024
, 1 Frame Bank Frame Memory .
, Rendering Display Bank 1 Frame Bank ,
Rendering Display Bank Bank PipeLine
2 4 Frame Buffer . (Image Captureiigine o)

512KB, 8MB frame

3.3.4 1 MHz Frequency Generation Register (LIMFREQGEN)
Source Clock = Main Clock

Address : FFEO 0424h

Bit R/W Description Default Value
31:8 R Reserved -
7:0 R/W | 1Mhz Clock gener&in Divider Value FFh

< Register >
(1) Bit[7:0] : SDRAM Refresh 1MHz
Main Clock Main Clock / (n+1) divider n-1
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3.3.5 Texture Memory Control Register (TMEMCON)
Bank 7 Texture Memory , Ful Page Burst SDRAM
PageMiss DMA Transfer Block Size .
Word, Transfer Size 16 , 16Word DMA Source/Destination Address setting
Bank 7 SDRAM( Address ) Chip Select
TSD_CSx, TSD_CSx2
Register Name Address Description
TMEMCON FFEO 0430h | Texture Memory Control Register (SDRAM)
Bit R/W Description Default Value
31:17 R Reserved -
16 R/W | Texture Memory Access Enable Ob
0: Access
1: Access
15:8 R Reserved -
7:6 R/W | Row Address Line Number 11b
00 : 11 bit 01:12 bit
10 : 13 bit 11 : Reserved
5:4 R/W | Column Address Line Number 11b
00 : 8 bit 01: 9 bit
10 : 10 bit 11 : Reserved
3 R/W | Timing Constraint Select (0 : 100MHz , 1: 100 MHz ) Ob
0 : tRCD = 3 Clock, tRP = 3 Clock, tRAS = 7 Clock, tRC = 10 Clock
1:tRCD = 2 Clock, tRP = 2 Clock, tRAS =5 Clock, tRC = 7 Clock
2 R/W | CAS Latency Ob
0 : 2 Clock 1:3 0tk
1 R Reserved -
0 R This bit determine data bus width for bahk 0b
16 bit only
< Register >

(1) Bit[16]: Texture Memory

(2) Bit[7:6] : SDRAM Row Address
(3) Bit[5:4] : SDRAM Column Address
(4) Bit[3]: SDRAM

@o

Timing

(5) Bit[2]: SDRAM

3.3.6

Timing Constraint . 100MHz

CAS Latency Cycle

Texture SDRAM Clock Delay & Refresh Control (TMEMCLKCON)

Address : FFEO 0434h

100MHz

Bit R/W Description Default Value
31:12 R Reservd -
11:8 R/W | Texture SDRAM Clock Generation (Clock delay) Oh

0000 : CLOCK 1000 : Invert CLOCK
0001 : CLOCK + 1ns 1001 : Invert CLOCK + 1ns
0010 : CLOCK +2ns 1010 : Invert CLOCK + 2ns
0011 : CLOCK +3ns 1011 : Invert CLOCK + 3ns
0100 : CLOCK +4ns 1100 : Invert CLOCK + 4ns
0101 : CLOCK +5ns 1101 : Invert CLOCK + 5ns
0110 : CLOCK + 6ns 1110 : Invert CLOCK + 6ns
0111:CLOCK +7ns 1111 :Invert CLOCK + 7ns
7:2 R Reserved -
1 R/W | Refresh Period 1b

Advanced Digital Chips, Inc.

CONFIDENTIAL

58




Ver 1.6 PRELIMINARY EAGLE

< Refresh Soue: 1MHz >
0:15 usec 1:30 usec
0 R/W | Number of Refresh Cycle / Period 1b
< Refresh Source : 1IMHz >
0:1 Cycle 1:2 Cycle

< Register >

(1) Bit[11:8] : SDRAM Data Read SDRAM Feedback Clock
(2) Bit[1]: 1MHz Refresh Period
(3) Bit[0]: Refresh

3.3.7 Texture Memory Area Start Address (TMASA)

Address : FFEO 0438h

Bit R/W Description Default Value
31:20 R/W | Texture Memory Area Start Address 000h
19:0 R Reserved -

Note:
Graphic Engine Non-Texture Memory Mode ( Texture Memory Texture Memory
Main Memory ) , register

Texture Memory , Graphic Engine NonTexture Memory Mode bit 700 ,

registe , Texture Memory Start addressBank 7
Local Memory Texture , Cache ( NonCacheablg

59 CONFIDENTIAL Advanced Digital Chips, Inc.



EAGLE PRELIMINARY

Ver 1.6

3.4 General DMA

DMA DMA , 10
2 , 5 request Source .
16x4 byte FIFO , word 4/8/16 Burst
DMA DMA

= Data Bus Output
Data Bus INput e—pm
—p Address Bus Output

Address Bus Input = DMA Controller
Control Bus INput s

—p Control Bus Output

—p DMA Interrupt

! ! |

DMA DMA DMA
Request Acknowledge  Terminal
Input Output Counter

3-2 Structure of DMA Controller

GDMA Feature

2 DMA
4GByte 32bit
16MByte 24bit
4 DMA
DMA
scattering/gathering chain mode
direct mode
no burst 16 x4 byte FIFO 4,8,16 burst
polling flag
byte data size
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DMA Register Summary

Address

Register Name

Description

FFEO 0800h

DMA status register(GDMASTAT)

FFEO 0804h

DMA interruptmask register(GDMAIM)

FFEO 0808h

DMA enable status register(GDMAESTAT)

FFEO 080Ch

DMA request status &ynchronizatiomegister (GDMARSS)

DMA

FFEO 0810h

DMA configuration register(GDMACFG)

DMA

FFEO 0818h

DMA last request register(GDMALR)

FFEO 0820h

DMA Ch.0 Control Register(GDMACONO)

FFEO 0824h

DMA Ch.0 Source Address Register(GDMASO)

FFEO 0828h

DMA Ch.0 Destination Address Register(GDMADO)

FFEO 082Ch

DMA Ch.0 Transfer Count Register(GDATO)

FFEO 0830h

DMA Ch.0 Descriptor Table Address Register(GDMADTO)

Descriptor

FFEO 0840h

DMA Ch.1 Control Register(GDMACONL1)

FFEO 0844h

DMA Ch.1 Source Address Register(GDMAS1)

FFEO 0848h

DMA Ch.1 DestinatiorAddress Register(GDMAD1)

FFEO 084Ch

DMA Ch.1 Transfer Count Register(GDMAT1)

FFEO 0850h

DMA Ch.1 Descriptor Table Address Register(GDMADT1)

Descriptor

3-6 DMA RegistersTable

DMA Operation

DMA 5 DMA . DMA
DMA DMA GDMACON  Run DMA Operatiorbit  set
DMA Run DMA Operatiorbit clear
DMA request , . GDMACON DMA RequestSource
Selectionbit requessource
DMA direct mode chain mode 2 mode . direct mode GDMAS, GDMAD,
GDMAT GDMACON  Run DMA Operatiorbit  Direct mode DMA .
Chain mode Descriptor GDMADT GDMACON Run DMA
Operatiorbit  Chainmode DMA
DMA Source,Destinationaddress 3 . Fixed address
GDMAS GDMAD . Increment address DMA

GDMAS GDMAD . Decrement address DMA
GDMAS GDMAD . Data size 8bit GDMAS
GDMAD 0, +1,-1 , 16bit 0, +2 ,-2 32bit 0, +4,74
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GDMA D escriptor Table
Descript DMA .
descriptor , descriptor  filed next description address descriptor
. descriptor GDMADT DMA DMA
descriptor descriptor DMA descriptor
descriptor . descriptor
Descriptor field Description
Source address DMA source address. DMA descriptor
GDMAS .
Destination address DMA destination address. DMA descriptor
GDMAD
DMA . DMA descriptor
Count GDMAT .
descriptor address. DMA
Next Description address | descriptor DMA next description
address buffer
DMA . DMA descriptor
Control fla '
9 GDMACON flag buffer
3-7 DMA Descriptor summary
offset
31 0
source address 0x0
Ox4
Reserved
Destination address 0x8
Reserved Oxe
Count 0x10
Next description address Ox14
0x18
Reserved
Control flag Oxle

3-3 Structure of DMA Descriptor
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| Descriptor table address register

N,

(

31 1 offset
Source address 00h
Reserved 04 h
Destination address | 08 h
Reserved 0Ch
Count 10h
Descriptor 1 address | 14 h
Reserved 18 h
Control flag 1Ch

Descriptor O

31 1 offset
Source address 00 h
Reserved 04 h
Destnation address | 08 h
Reserved 0Ch
Count 10 h

Descriptor 2 address | 14 h

Descriptor 3

Descriptor N1

Reserved 18 h
Control flag 1Ch
Descriptor 1
Descriptor 2
<

1 offset
Source address 00 h
Reserved 04 h
Destination address | 08 h
Reserved 0Ch
Count 10 h
Descriptor N +1 addresy 14 h
Reserved 18 h
Control flag 1Ch

Descriptor N

3-4 Example of DMA Descriptor flow
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Structure of Descriptor
struct {
long a; /* 0x11223344 */
long Ra; % OXXXXXXXXX */
long b; /* 0x55667788 */
long Rb; % OXXXXXXXXX */
long c; [* 0x123456 */
long d; /* Oxabcdef01 */
long Rd; 1* OXXXXXXXXX */
long e; /* 0x00000000 */
} descriptor;
Source address = 0x11223344
Destinationaddress = 0x55667788
Count = 0x123456
Next descriptoaddress= Oxabcdef01
State flag = 0x0000000
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Control flag of Descriptor

descriptor
flag

. Chain Mode

DMA

30

control flag DMA
DMA

31, 30 . DMA
Next Descriptor Fla
fioo descriptor

descriptor

chain description

GDMACON . flag

GDMACON
flag next descriptor

current descriptor

filo descriptor

( GDMACON

Bit

Description

31

Next Descriptor Flag

0: Enable next descriptor  1: Disable next descriptor

30

Descriptor Read Interrupt Mask
0: Disable Interrupt Mask

1: Enable interrupt Mask

29:25

Reserved

24

Run DMA Operation
0 : Cancels DMA Operation
1 : Starts DMA Operation by S/W

23:19

Reserved

18:16

Channel 0

Channel 1

DMA Request Source Selection
000 : External DREQx0

001 : 12S (CHO)

010 : SPI DREQx

011 : Reserved

100 : Reserved

101 : Nand Flash TX DREQx
11x : DMA ChannelO (SW)

DMA Request Source Selection

000 : External DREQx1

001 : Nand Flash RX DREQx

010 : SDC(SD Host Controller) DREQx
011 : Reserved

1xx : DMA Channel {SW)

15

Active DMA Chain Mode
0 : Direct Mode 1 : Chain Mode

14:12

Protection ad access information
bit 12 : Privileged or User

bit 13 : Bufferable or not bufferable
bit 14 : Cacheable or not cacheable

11

Lock
0: unLock 1 :Lock

10

DMA Transfer Count Mode
0 : Reference Count
1 : not usedynlimitedtransfer)

DMA Burst Size

00 : No burst

01 : 4 beatncrementingourst

10 : 8 beaincrementingourst
11 : 16 beaincrementingourst

Direction of DMA Source Address
00 : Fixed Address
10 : Increment

01 : Reserved
11 : Decrement

Direction of DMA Destination Address
01 : Reserved
11 : Decrement

00 : Fixed Address
10 : Increment

Data Size for Transfer

00 : 8bit 01 : 16bit 10 : 32bit

11 : Reserved

Reserved
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3.4.1 GDMA Interrupt Status Register (GDMASTAT)

DMA
Address : FFEOQ 0800h
Bit R/W Description Default Value
31:18 R Reserved -
17 R Ch1 Error Status Bit Ob
0 : Okay 1: Error
16 R ChO Error Status Bit Ob
0 : Okay 1: Error
15:2 R Reserved -
1 R Ch1 Terminal count Interrupt Status Ob
0:Idle 1 Occurrednterrupt
0 R ChO Terminal count Interrupt Status Ob
0:Idle 1 Occurrednterrupt

3.4.2 GDMA Interrupt Mask Register (GDMAIM)

DMA
Address : FFEO 0804h
Bit R/W Description Default Value
31:18 R Reserved -
17 R/W | Chl Error interrupt mask Ob
0 : enable interrupt 1 : disable Interrupt
16 R/W | ChO Error interrupt mask Ob
0 : enable interrupt 1 : disable Interrupt
15:2 R Reserved -
1 R/W | Chl Terminal count interrupt mask Ob
0 : enable interrupt 1 : disable Interrupt
0 R/W | ChO Terminal count interrupt mask 0Ob
0 : enable interrupt 1 : disable Interrupt

3.4.3 GDMA Enable Status Register (GDMAESTAT)

enable enable
Address : FFEO 0808h
Bit R/W Description Default Value
31:2 R Reserved -
1 R Ch1 Status Ob
0 : disable 1: enable
0 R ChO Status Ob
0 : disable 1: enable
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3.4.4

DMA

GDMA Request Status & Synchronization Register (GDMARSS)

Address : FFEO 080Ch

DMA

Bit R/W Description Default Value
31:25 R Reserved -
24 R/W | Chl SDC Reque&ynchronization 0b
0 : disable sync 1 : enable sync
23 R/W | Ch1Nand Flash Rx RequeSknchronization 0b
0 : disable sync 1 : enable sync
22 R/W | Chl External RequeS§ynchronization 0b
0 : disable sync 1 : enable sync
21 R/W | ChO Nand Flash Tx RequéeSynchronization Ob
0 : disable sync 1 : enable sync
20:19 R Reserved -
18 R/W | ChO SPI Request Synchronization 0Ob
0 : disable sync 1 : enable sync
17 R/W | ChO I2S Requestynchronization Ob
0 : disable sync 1 : enable sync
16 R/W | ChO External Reque§&ynchronization Ob
0 : disable sync 1 : enable sync
15:9 R Reserved -
8 R Chl SDC Requesting Status 1b
0 : DMA Requesting 1:Idle
7 R Ch1 Nand Flash RX Requesting Status 1b
0 : DMA Requesting 1:Idle
6 R Ch1 External Request Status 1b
0 : DMA Requesting 1:Idle
5 R ChO0 Nand Flash TX Requestj Status 1b
0 : DMA Requesting 1 : Idle
4:3 R Reserved -
2 R ChO SPI Requesting Status 1b
0 : DMA Requesting 1 :ldle
1 R Ch0 12S Request Status 1b
0 : DMA Requesting 1:Idle
0 R ChO External Request Status 1b
0 : DMA Requesting 1:Idle
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3.45 GDMA Configuration Register (GDMACFG)

configuration DMA

Address : FFEO 0810h

Bit R/W Description Default Value
31:2 R Reserved -
1 R/W | DMA endian configuration 0b
0 : little-endian mode 1 : bigndian mode
0 R DMA controller all channel enable 0b
0 :enable 1 :disable

3.4.6 GDMA Last Request Register (GDMALR)

last

Address : FFEO 0818h

Bit R/W Description Default Value
31:2 R Reserved -
1 R/W | Ch1l last request Ob
0 : continues 1 : lastansfer
0 R/W | ChO last request Ob
0 : continues 1 :last transfer
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3.4.7 GDMA Control Register (GDMACONN)

DMA

Operation

non

, DMA
DMA enable . DMA

Address : FFEO 0820h/FFEO 0840h

Run DMA

Bit

R/IW

Description

Default Value

31:25

R

Reserved

24

R/W

Run DMA Operation
0 : Cancels DMA Operation
1 : Starts DMA Operation by S/W

Ob

23:19

Reserved

18:16

Channel 0 Channel 1

DMA Request Source Selection | DMA Request Source Selection
000 : External DREQxO0 000 : External DREQx1

001 : 12S (CHO) 001 : Nand Flash RX DREQx
010 : SPI DREQx 010 : SDC DREQx

011 : Reserved 011: Reserved

100 : Reserved 1xx : DMA Channel SW)

101 : Nand Flash TX DREQx
11x : DMA Channel0 (SW)

Ob

15

Active DMA Chain Mode
0 : Direct Mode 1 : Chain Mode

Ob

14:12

R/W

Protection and access information(AMBA Protection control)
bit 12 : Privileged or User

bit 13 : Bufferable or not bufferable

bit 14 : Cabeable or not cacheable

Ob

11

R/W

Lock(AMBA Lock)
0:unLock 1:Lock

Ob

10

R/W

DMA Transfer Count Mode
0 : Reference Count
1 : not usedynlimitedtransfe}

Ob

R/W

DMA Burst Size

00 : No burst

01 : 4 beatncrementingourst

10 : 8 beaincrementingburst
11 : 16 beaincrementingourst

Ob

R/W

Direction of DMA Source Address

00 : Fixed Address :Do not change address
01 :Reserved

10 : Increment Increase address

11 : Decrement Decrease address

Ob

R/W

Direction of DMA Destination Address
00 : Fixed Address OReserved
10 : Increment 11 : Decrement

Ob

R/W

Data Size for Transfer

00 :8bhit  Transfer using 1Byte size
01:16bit Transfer using 1Half word size
10 : 32bit Transfer using 1Word size

11 : Reserved

Ob

Reserved
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3.4.8 GDMA Source Address Register (GDMASN)

( )

Address : FFEO 0824h/FFEO 0844h

Bit R/W Description

Default Value

31:0 R/W | DMA Source Address A[31:0]

Oh

3.49 GDMA Destination Address Register (GDMADN)

( )

Address : FFEO 0828h/FFEO 0848h

Bit R/W Description

Default Value

31:0 R/W | DMA Destination Address A[31:0]

Oh

3.4.10 GDMA Transfer Count Register (GDMATN)
DMA

Address : FFEO 082Ch/FFEQ 084Ch

Bit R/W Description Default Value
31:24 R Reserved -
23:0 R/W | DMA Transfer Count Register. Oh
Data transfer 1
burst 1 .
ex) 16burst * 32bit * 1(Count) = 64byte

3.4.11 GDMA Descriptor Table Address Register (GDMADTN)
DMA chain descriptor table

Address : FFEO 0830h/FFEO 0850h

Bit R/W Description

Default Value

31:0 R/W | DMA Descriptor Table Address A[31:0]

Oh
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3.5 Interrupt Controller
Eagle Interrupt Controller 32
enable mask AE32000C
24 8 32
, INTMOD 5 latch
INTEN disable (INTEN &6
) , enable (INTEN 46 ) interrupt
controller . , enable mask AE32000C
. AE32000C Core INTMSK
unmask . AE32000C INTVEC
, INTSTAT
enable AE32000C
ISR(Interrupt Service Routine) , ISR , INTVECCLR
write
ISR
ISR
INTMOD[31] INPPRh
trigger .
INTMOD[31] 4o , INTMOD[31] @od
peri. select  —», —» register read data
Internal interrupt request signal —»{ INterrupt Controller _ _
—» interrupt signal
External interrupt request signal —»,
read register register
/write  write data address
3-5 Structure of Interrupt Cdroller
Interrupt Controller Register Summary
Address Register Name Description
FFEO 0CO0O0h | External Interrupt Source & Mode Select Register (INTMOD)
FFEO 0CO04h | Interrupt Vector Register (INTVEC) Interrupt vector
FFEO 0CO08h | InterruptVector Clear Register (INTVECCLR) Interrupt service clear
FFEOQO OCOCh | Interrupt Enable Register (INTEN) Interrupt Enable/Disable
FFEO 0C10h | Interrupt Status Register (INTSTAT) Interrupt status
FFEO 0C14h o
~ Interrupt Priority Programable Register (INPPRn) Interrupt source Priority
FFEO 0C30h program
. . Internal Interrupt source
FFEO 0C34h | Interrupt Trigger Mode Programmable Register (IRQTRMD .
ptTnag ¢ g (IRQ ) Trigger mode
FFEO 0C38h | Interrupt Output Masking Register (INTMSK) Interrupt request masking
FFEO 0C40h | MCU Core HandshakBegisteINTHSMCU) MCU core handshake
3-8 Interrupt Controller Registers Table
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3.5.1 External Interrupt Source Select & Interrupt Mode Register (INTMOD)

Eagle 8 . INTMOD
. INTMOD trigger mode active state 5 latch
5 latch
Register Setting Interrupt Latch
Ex‘ternal
Level Trigger | S'on!
&
Active Low Interrupt

Signal

U

[l

UL

Level Trigger

External
Signal

&
Active High

Interrupt
Signal

External

Edge Trigger Slgnal +
&

Interrupt
Signal

Active Low

) External 1 1
Edge Trigger Signal
&
Active High | interrupt _| _|
Signal
External 1 1
Signal
Both Edge *
Trigger Interrupt ‘| ‘| ‘| —|
Signal
3-6 Interrupt Trigger Mode Description
INTMOD[31] INPPRh

Address : FFEO 0C00h

Bit R/W Description Default Value
31 R/W | Interrupt Priority Program bit 0b
0 : Interrupt Priority Program disable
1 : Interrupt Priority Program enable
30:24 R Reserved -
23:16 R/W | External IRQ7 ~ IRQO Trigger Mode FFh
0 : Level Trigger
1: Edge Trigger
15:14 R/W | External IRQ7 ~ IRQO Active Mode 01b
13:12 00 : Active Low 01b
11:10 01 : Active High 01b
9:8 1x : Active Both 01b
7:6 01b
5:4 01b
3:2 01b
1:0 01b
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3.5.2 Interrupt Vector Register (INTVEC)
Interrupt Vector 3-bit , encoding 5-bit 8bit interrupt
vector
Address : FFEQ 0C04h
Bit R/W Description Default Value

31:8 R Reserved. -

7:5 R/W | Interrupt Vector Higher 3 Bit. Programmable Bits. 001b

4:0 R Interrupt Vector Lower 5 Bit. Priority Encoding Data 00h

3.5.3 Interrupt Vector Clear Register (INTVECCLR)

Interrupt service routine interrupt service
interrupt status bit clear

Address : FFEO 0C08h

vector code write

Bit R/W Description Default Value
31:5 R Reserved. -
4:0 w Interrupt Clear Vector Value. 00h

Interrupt Interrupt Service
Routine Vector Code Write
Interrupt Status Bit Clear
Vector No. Description Remark
31 External IRQ7 (Lowest Priority)
30 TWI interrupt or H.264 IRQ1 Interrupt
29 External IRQ6
28 External IRQ5
27 GUN interrupt
26 JPEG Decoding End IRQ
25 JPEGFIFO Fill Request IRQ
24 External IRQ4
23 Sound Mixerinterrupt
22 12S interrupt
21 SDC interrupt
20 UART Channel 3 interrupt or H.264 IRQO
19 UART Channel 2 interrupt
18 SPI interrupt
17 USB device interrupt
16 NAND Flash Controller interrupt
15 Key Scan interrupt
14 CRT External Sync. Deté interrupt
13 USB host interrupt
12 Frame Vsync interrupt
11 External IRQ3
10 External IRQ2
9 UART Channel 1 interrupt
8 UART Channel 0 interrupt
7 Timer 3 interrupt
6 Timer 2 interrupt
5 DMA 1 interrupt
4 DMA 0 interrupt
3 Extemal IRQ1
2 External IRQO
1 Timer 1 interrupt
0 Timer O interrupt (Highest Priority)

3-9 Interrupt Vector & Priority
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3.5.4 Interrupt Enable Register (INTEN)

Interrupt source

4o enable

interrupt controller

enable bit interruptenable/disable

@o

Address : FFEO 0COCh

. Enable Bit 6
peripheral

interrupt  disable
interrupt

Bit R/W Description Default Value

31 R/W | External IRQ7 (Lowest Priority) 0000 0000h

30 R/W | TWI interrupt or H.264 IRQ1

29 R/W | External IRQ6

28 R/W | External IRQ5

27 R/W | GUN interrupt

26 R/W | JPEG Decoding End IRQ

25 R/W | JPEGFIFO Fill Request IRQ

24 R/W | External IRQ4

23 R/W | Sound Mixer interrupt

22 R/W | I2S interrupt

21 R/W | SDC interrupt

20 R/W | UART Channel 3 interrupt or H.264 IRQO

19 R/W | UART Channel 2 interrupt

18 R/W | SPlinterrupt

17 R/W | USB device interrupt

16 R/W | NAND Flash Controller interrupt

15 R/W | Key Scan interrupt

14 R/W | CRT External Sync. Detect interrupt

13 R/W | USB host interrupt

12 R/W | Frame Vsync interrupt

11 R/W | External IRQ3

10 R/W | External IRQ2

9 R/W | UART Channel 1 interrupt

8 R/W | UART Channel O interrupt

7 R/W | Timer 3 interrupt

6 R/W | Timer 2 interrupt

5 R/W | DMA 1 interrupt

4 R/W | DMA 0 interrupt

3 R/W | External IRQ1

2 R/W | External IRQO

1 R/W | Timer 1 interrupt

0 R/W | Timer O interrupt (Highest Priority)
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3.5.5 Interrupt Status Register (INTSTAT)

Interrupt  status register . INTSTAT interrupt
ISR(Interrupt Service Routine) interrupt vector clear @o
interrupt , interrupt

Address : FFEO 0C10h

a6
. INTSTAT

Bit R/W Description Default Value
31 R External IRQ7 (Lowest Priority) 0000 0000h
30 TWI interrupt or H.264 IRQ1

29 External IRQ6

28 External IRQ5

27 GUN interrupt

26 JPEG Decoding End IRQ

25 JPEGFIFO Fill Request IRQ

24 External IRQ

23 Sound Mixer interrupt

22 12S interrupt

21 SDC interrupt

20 UART Channel 3 interrupt or H.264 IRQO
19 UART Channel 2 interrupt

18 SPI interrupt

17 USB device interrupt

16 NAND Flash Controller interrupt

15 Key Scan interrupt

14 CRT External Sync. Detect interrupt
13 USB host interrupt

12 Frame Vsync interrupt

11 External IRQ3

10 External IRQ2

9 UART Channel 1 interrupt

8 UART Channel O interrupt

7 Timer 3 interrupt

6 Timer 2 interrupt

5 DMA 1 interrupt

4 DMA 0 interrupt

3 External IRQ1

2 External IRQO

1 Timer 1 interrupt

0 Timer O interrupt (Highest Priority)
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3.5.6 Interrupt Priority Programmable Register (INPPRn)

Interrupt ®urce priority .
INPPR . INTMOD[31]
, INTMOD[31] ao
INTMOD[31] @o
INTMOD[31] aoe
Interrupt Priority Programmable Register O (INPPRO)
Address : FFEO 0C14h
Bit R/W Description Default Value

31:29 R Reserved -
28:24 R/W | 3rd Interrupt Source Number 00011b
23:21 R Reserved -
20:16 R/W | 2nd Interrupt Source Number 00010b
15:13 R Reserved -
12: 8 R/W | 1st Interrupt Source Number 00001b
7:5 R Reserved -
4:0 R/W | Oth Interrupt Source Numbelighest priority) 00000b

Interrupt Priority Programmable Register 1 (INPPR1)

Address : FFEO 0C18h

Bit R/W Description Default Value
31:29 R Reserved -
28:24 R/W | 7th Interrupt Source Number 00111b
23:21 R Reserved -
20:16 R/W | 6th Interrupt Source Number 00110b
15:13 R Reserved -

12: 8 R/W | 5th Interrupt Source Nuneip 00101b
7:5 R Reserved -
4:0 R/W | 4th Interrupt Source Number 00100b

Interrupt Priority Programmable Register 2 (INPPR2)

Address : FFEO 0C1Ch

Bit R/W Description Default Value
31:29 R Reserved -
28:24 R/W | 11th Interrupt Source Number 01011b
23:21 R Reserved -
20:16 R/W | 10th Interrupt Source Number 01010b
15:13 R Reserved -

12: 8 R/W | 9th Interrupt Source Number 01001b
7:5 R Reserved -
4 :0 R/W | 8th Interrupt Source Number 01000b

Interrupt Priority Programmable Registe 3 (INPPR3)

Address : FFEO 0C20h

Bit R/W Description Default Value
31:29 R Reserved -
28:24 R/W | 15th Interrupt Source Number 01111b
23:21 R Reserved -
20:16 R/W | 14th Interrupt Source Number 01110b
15:13 R Reserved -

12: 8 R/W | 13th Interupt Source Number 01101b

7:5 R Reserved -

4 :0 R/W | 12th Interrupt Source Number 01100b
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Interrupt Priority Programmable Register 4 (INPPR4)
Address : FFEOQ 0C24h

Bit R/W Description Default Value
31:29 R Reserved -
28 : 24 R/W | 19th InterruptSource Number 10011b
23:21 R Reserved -
20:16 R/W | 18th Interrupt Source Number 10010b
15:13 R Reserved -
12: 8 R/W | 17th Interrupt Source Number 10001b
7:5 R Reserved -
4 :0 R/W | 16th Interrupt Source Number 10000b

Interrupt Priority Programmable Register 5 (INPPR5)
Address : FFEO 0C28h

Bit R/W Description Default Value
31:29 R Reserved -
28 :24 R/W | 23rdInterrupt Source Number 10111b
23:21 R Reserved -
20:16 R/W | 22ndInterrupt Source Number 10110b
15:13 R Reserved -
12: 8 R/W | 21stinterrupt Source Number 10101b
7:5 R Reserved -
4:0 R/W | 20th Interrupt Source Number 10100b

Interrupt Priority Programmable Register 6 (INPPR6)
Address : FFEOQ 0C2Ch

Bit R/W Description Default Value
31:29 R Reserved -
28 :24 R/W | 27th Interrupt Source Number 11011b
23:21 R Reserved -
20:16 R/W | 26th Interrupt Source Number 11010b
15:13 R Reserved -
12: 8 R/W | 25th Interrupt Source Number 11001b
7:5 R Reserved -
4:0 R/W | 24th Interrupt Source Number 11000b

Interrupt Priority Programmable Register 7 (INPPR7)
Address : FFEO 0C30h

Bit R/W Description Default Value
31:29 R Reserved -
28 :24 R/W | 31stinterrupt Source Number (Lowest priority) 11111b
23:21 R Reserved -
20:16 R/W | 30th Interrupt Source iknber 11110b
15:13 R Reserved -
12: 8 R/W | 29th Interrupt Source Number 11101b
7:5 R Reserved -
4:0 R/W | 28th Interrupt Source Number 11100b
3.5.7 Interrupt Trigger Mode Register (IRQTRMD)
Internal interrupt source trigger mode register . External interrupt INTMOD
. peripheral edge level trigger
,  interrupt source sensitive trigger register
Address : FFEO 0C34h
Bit R/W Description Default Value
31:0 R/W | Interrupt trigger mode for each interrupt source (0: Level, 1: Edge) B980 DCFFh
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3.5.8 Interrupt Output Masking Register (INTMSK)

Interrupt controller AE32000C Core masking
interrupt core , 1 interrupt

Address : FFEO 0C38h

mask bit 0

Bit R/W Description

Default Value

31:0 R/W | Interrupt masking (0: unmasking, 1: masking)

FFFF FFFFh

3.5.9 MCU Core Handshake Register (INTHSMCU)

MCU core handshake , MCU oore

Address : FFEO 0C40h

0 : normal state
1 : special machine cycle state

Bit R/W Description Default Value
31:1 R Reserved -
0 R Core Special Machine Cycle state Ob
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3.6 NAND Flash Controller

NAND Flash Controller 8-bit

NAND Flash memory

2-Kbyte SRAM
Eagle (Boot mode) pull-up NAND Flash memory
2-Kbyte SRAM NAND Flash load
NFCTRL_IRQ
(To Interrupt Controller) D EE—
SYS RESETX —
(To All Blocks)
adr_siz
(From external pin)
N > NFMCFG —»{J Csx
——»[JCLE
<
Controller /
> NFMCON  |& — | AutoBoot logic »>WEX
I[ ] —»Jout_enx
=
L
NFMSTAT N : : {Or/Bx
I
o g : ECC/ <
I3 < SECC -
NFMCMD :
NFMADDR :
< | :
- NFMDATA [ aoi[7:0]
I
I
4—: —»-[]DO[7:0]
Eagle N —-
Memory ) b
Controller
~ 2-Kbyte
SRAM
3-7 NAND Flash Controller Block Diagram
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Feature
8-bit NAND Flash memory .
, NAND Flash memory access cycle
Auto-boot mode .
Poweronreset NAND Flash memory 2048byte 2-
Kbyte ,
, 2-Kbyte buffer .
., Hardware Error Correcting Code Detecting Block . NAND Flash memogr 512
byte write read ECC parity bit
/
1. NFMCFG
2. NAND Flash memory command NFMCMD
3. NAND Flash memory address NFMADDR address cycle
4. NFMDATA
/ Ready/Busyx
2-Kbyte . NFMCON
[3:0] . NFMCONI[4] . NAND
Flash nemory small type(1 ) 512-byte , large type(2 ) 512
byte 1024byte , access Internal MemoryERAM) NFMLSM,
NFMHSM , NAND Flash Controller
N Internal 2KB Flash Controller
SRAM Read Mem1
upper P p
1024 Bytes| — _ _Wiite l\_lle_mi__ ______ - NAND
CPU N <¢—p Flash
Access " 1 1Y 4 I e Memory
Lower P Read MemO
1024 Bytesf __ -
Write N_I;arﬁo_ T
AHB Bus
3-8 Transmission through Internal Mem¢BRAM) of NAND Flash Controller
GDMA
NAND Flash Controller GDMA DMA GDMA Controller ,
NAND Flash Controller . NFMCON GDMA setting NAND Flash
memory GDMA . NAND Flash memory large type(2 ) . 2048byte
, small type(1 ) 512-byte . GDMA
single burst , 32-bit data width burst access
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Timing
NFMCFG [14:0]

w [ W U
CLE/
ALE
WEX /
REX
1y —— P>

Trp

3-9 Read/Write Timing Diagram of NAND Flash Memory by NAND Flash Controller

Auto-boot Mode
Auto-boot node

1. CFG[4] pull-up Ao . (CFG )
2. NAND Flash memory address cycle , CFG[3:2] pull-up pull-
down cycle .
3. Auto-boot mode memory map . 2-Kbyte memory 0x0000@O0  address
( ,CSOx G032 )
Internal SRAM N\
(2Kbyte) /]
{ } Core <
Nand Flash — @ @
Boot loader @ .....i E [\
program 5
(2Kbyte)
Nand Flash Controller
N
............... \
..... ./
@ External SDRAM
Eagle
User program
CFGH4] |_,—._CFG[3:2] L,
I 1 T 1
VDD VDD
Auto load select NAND Flash Type and Address cycle select
Close (0) : Normal mode 00 : Small Type / 3 address cycles

Open (1) : Auto boot mode 01 : Small Type / 4 address cycles
10 : Large Type / 4 address cycles
11: Large Type / 5 address cycles

3-10 Auto boot Mode Diagram

81 CONFIDENTIAL Advanced Digital Chips, Inc.



EAGLE PRELIMINARY

Ver 1.6

3.6.1

NAND Flash Memory Control Register (NFMCON)

NAND Flash memory

Address : FFEO 1000h

Bit R/W Description Default Value
31: 15 R Reserved -
14 R/W | NAND Flash Direct Read Data byte swap select 0b
0 : Little endian
1 : Big endian
13:12 R/W | NAND Flash Direct Read Transfer size 00b
00 : 512 bytes 01 : 1024 bytes
1x : 2048 bytes
11 R/W | NAND Flash Direct Read Enable Ob
1 NAND Flash memory local SDRAM
directread .
0: clear
bit set NAND Flash memory local SDRAM direct
read . clear
10 R/W | NAND Direct Read Complete IRQ Enable Ob
1: Enable IRQ.
0 : Disable IRQ.
bit  set , NAND Flash Direct Read
9 R/W | GDMA Write Ob
1: GDMA
0: , clear
GDMA NAND Flash memory write
bit  set GDMA
, clear
8 R/W | GDMA Read Ob
1: GDMA
0: , clear
GDMA NAND Flash memory read bit
set GDMA ,
clear
7 R/W | NAND Busy End IRQ Enable Ob
1: Enables IRQ
0 : DisabledRQ
bit set , NAND Flash Ready/Busyx 0 1
6 R/W | InternalMemory(SRAM) Transfer EndRQ Enable 0b
1: Enables IRQ
0 : Disables IRQ
bit set
5 R Reserved -
4 R/W | Selectinternal Memey(SRAM) Transfer size 0b
0: 512bytes
1:1024bytes (large type)
2-Kbyte ,
3 R/W | Read Meml1 0Ob
1: NAND Flash nemory
2-Kbyte 1024byte write
0: clear
NAND Flash memory 2-
Kbyte 1024byte write . bit set
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clear
2 R/W | Read MemO Ob
1 NAND Flash nemory
2-Kbyte 1024byte write
0: clear
NAND Flash memory 2-Kbyte
1024byte write . bit
. clear
1 R/W | Write Mem1 Ob
1: 2-Kbyte 1024byte
NAND Flash nemory write
0: clear
2-Kbyte 1024byte NAND
Flash memory write . bit
. clear
0 R/W | Write MemO Ob
1: 2-Kbyte 1024byte
NAND Flash nemory write
0: clear
2-Kbyte 1024byte NAND
Flash memory write . bit
clear
3.6.2 NAND Flash Memory Command Set Register (NFMCMD)

NAND Flash memory command

Address : FFEO 1004h

Bit R/W Description Default Value
31:8 R Reserved -
7:0 R/W | NAND Flash Memory Command Value 00h

3.6.3

NAND Flash Memory Address Register (NFMADDR)

NAND Flash memory address

Address : FFEO 1008h

Bit R/W Description Default Value
31:8 R Reserved -
7:0 R/W | NAND Flash Memory Address Value 00h

3.6.4

NAND Flash Memory Data Register (NFMDATA)

NAND Flash memory data

Address :FFEO 100Ch

Bit R/W Description Default Value
31:8 R Reserved -
7:0 R/W | NAND Flash Memory Read/Program Data Value 00h

In case of write : Programming data
In case of read : Read data
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3.6.5 NAND Flash Memory DMA Data Register (NFMDMA)

NAND Flash memory GDMA data write read DMA
GDMA . GDMA
core

Address : FFEO 1010h

Bit R/W Description Default Value
31:0 R/W | NAND Flash Memory Read/Program Data Value 0000 00@h
In case of write : Programming data
In case of read : Read data

3.6.6 NAND Flash Memory Direct Read Destination Address Register (NFMDIR)

NAND Flash memory SDRAM direct , SDRAM target base address
4-byte align
Address : FFEO 1030h
Bit R/W Description Default Value
31:0 R/W | NAND Flash MemoryDirect Read Destination Address 0000 00@h

SDRAM Target Base Address

3.6.7 NAND Flash Memory Operation Status Register (NFMSTAT)
NAND Flash controller

Address : FFEO 1014h

Bit R/W Description Default Value
31:5 R Reserved -
4 R NAND Direct Read Operation Completion bit Ob
NAND Direct Read set , clear
3 R NAND Write/Read Operation Completion 1b
2-Kbyte SRAM bit
0 ; 1
1: Completion
0:
1 R NAND Flash Menory Ready/Busy Status Ob
0 : NAND Flash Memory busy
1 : NAND Flash Memory Ready to operate
0 R NAND Flash Memory Ready/BugyStatus Ob
Ready/Busyx low high 1 . bit
clear

3.6.8 NAND Flash Memory Low / High Start Address Register (NFMLSM / NFMHSM)

NAND Flash memory SRAM SRAM , start address

Address :FFEO0 1024 / FFEO 102Ch

Bit R/W Description Default Value
31:11 R Reserved -
10: 0 R/W | InternalMemory(SRAM) Low Start Addres$ 000h
InternalMemory(SRAM) High Start Address
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3.6.9

NAND Flash Memory ECC(Error Correction Code) Register (NFMECC)

NAND Flash memory ECC code

clear

Address : FFEO 1018h

P1~P4 : Column Parity , P8~P2048 : Row Parity

Bit R/W Description Default Value
31:24 R Reserved -
23:16 | R/Clear | ECC2 FFh
(~P4, ~P4§ ~P2, ~P@ ~P1, ~Pfj ~P2048, ~P204B

15:8 R/Clear | ECC1 FFh
(~P1024, ~P10Z4~P512, ~B12§ ~P256, ~P25% ~P128, ~P123

7:0 R/Clear | ECCO FFh
(~P64, ~P64 ~P32, ~P38 ~P16, ~P1§ ~P8, ~P§

3.6.10 NAND Flash Memory ECC Code for LSN data (NFMECCL)

NAND Flash Memory ECC Register

Address : FFEO 102th

clear

P1 s~P4 s: Column Parity, P8 s~P16 s : Row Parity

Bit R/W Description Default Value
31:16 R Reserved -
15:8 R S ECC1 FFh
1,1,1, 1,1, 1, ~P4 sPLH s)
7:0 R S_ECCO FFh
(~P2_s, ~P@ s, ~P1 s, ~Hils, ~P16_s, ~P®6s, ~P8_s, ~RBS)

* ~ . Logically inverse operation

3.6.11 NAND Flash Memory Configuration Register (NFMCFG)

NAND Flash chip select

Address :FFEO 101Ch

CLE, ALE, WEX, REx

Bit R/W Description Default Value
31:17 R Reserved -
16 R/W | NAND Flash MemoryChip Select 1b
0 : Chip enable
1 : Chip disable
15 R Reserved -
14:12 R/W | ALE/CLE Setup Time (Ts) 111b
000 :1 Clock 001 :2Clocks 010 :3Clocks 011 :4 Clocks
100 :5Clocks 101 :6Clocks 110 :7 Clocks 111 :8 Clocks
11 R Reserved -
10:8 R/W | WEx Pulse Width (Twp) 111b
000 :1 Clock 001 :2Clocks 010 :3Clocks 011 :4 Clocks
100 :5Clocks 101 :6Clocks 110 :7 Clocks 111 :8Clocks
7 R Reserved -
6:4 R/W | REx Pulse Width (Trp) 111b
000 : 1 Clock 001 :2Clocks 010 :3Clocks 011 :4Clocks
100 :5Clocks 101 :6Clocks 110 :7 Clocks 111 :8 Clocks
3 R Reserved -
2:0 R/W | ALE/CLE/CExHold Time (Th) 111b
000 :1 Clock 001 :2Clocks 010 :3Clocks 011 :4 Clocks
100 :5Clocks 101 :6Clocks 110 :7 Clocks 111 :8 Clocks

85

CONFIDENTIAL

Advanced Digital Chips, Inc.




EAGLE PRELIMINARY Ver 1.6

3.7 CRT Controller

Features

- External Video Decoder Dependent / Independent Mode
: External Mideo Decoder CRTC Clock Sync Generation
: External Video Decoder CRTC Display
-> Input : External Video Decoder(NTSC, PAL)
-> QOutput : NTSC, PAL, VGA/TFT LCD

- Local / Remote Mode

- Supports displays resolutions up to 402768

- VESA DPMS support for green PC applications.

- Horizontal and Vertical double Scan Controls.

- 256 x 32FIFO controls in CRTC block.

- Internal Color Bar Generator

- Programmable Horizontal, Vertical and Field Input Sync. Phase.

- Programmablédorizontal, Vertical Sync. and Blank Output Signal Timing and Phase
- Triple DAC for CVBS and RGB with 10bit Resolution

- Power down mode of DAC
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CRT Register

CRT Controller Register Summary

Address Register Name Description

FFE01400h CRT Base AddresRegister (CRTBA) Screen
. . Horizontal Active Blank
FFE01404h CRT Horizontal Total Register (CRTHT) Horizontal Total Scan Value
FFE01408h CRT Horizontal Sync. Start / End Register (CRTHS) | Horizontal Sync Start(End) value
FFEO0140Ch CRT Horizontal Active Start / End Register (CRTHA) | Horizontal Active Start(End) value
FFE01410h CRT Vertical Total Register (CRTVT) Vertical Active  blank
Vertical Total scan value

FFEO 1414h CRT Vertical Sync. Start/End Register (CRTVS) Vertical Sync Start(End) value
FFEO 1418h CRT Vertical Active Start/End Register (CRTVA) Vertical Active Start(End) value
FFEO 141Ch CRT Display Current X/ Y Position Register (CRTXY) | Horizontal/Vertical Counter value
FFEO 1420h CRT Status Regist€dCRTSTAT) CRT controller Sync
FFEO 1424h CRT Control RegistetqQRTCON) CRT  Display, Sync, MemoryFIFO
FFEOQ 1428h CRT Overlay & DAC Control Register (CRTOEDAC) | Overlay / DAC control
FFEO 142Ch CRT VESA Power Management Register (CRTPM) | VESA Display Power Management Syste

(DPMS) control

3-10 CRT Controller Registers Table

3.7.1 CRT Base Address Register(CRTBA)
Address : FFEO 1400h
Bit R/W Description Default Value
31:21 R Reserved -
20:0 R/W | Base Address 000000h
These bits indicates the start position of the screen in the memory

3.7.2

Horizontal Active

CRT Horizontal Total Register(CRTHT)

Blank Horizontal Total scanvalue

Address : FFEO 1404h

Bit R/W Description Default Value
31:11 R Reserved -
10:0 R/W | Horizontal Total 000h
The value loaded into this field is the total pixel counts per line.

3.7.3

HorizontalSync

CRT Horizontal Sync. Start / End Register(CRTHS)

Start(End)value.

Address : FFEO 1408h

Bit R/W Description Default Value

31:27 R Reserved -

26 :16 R/W | Horizontal Sync Start 000h
The value loaded into this field is the value of horizontal sync pstatl
by the horizontal counter

15:11 R Reserved -

10:0 R/W | Horizontal Sync End 000h
The value loaded into thifield is the value of horizontal sync periexd
by the horizontal counter
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3.7.4 CRT Horizontal Active Start / End Register(CRTHA)

Horizontal Active Star(End)value.

Address : FFEO 140Ch

Bit R/W Description Default Value
31:27 R Reserved -
26:16 R/W | Horizontal Active Start 000h

The value loaded into this field is the value of horizoatztive period
startby the horizontal counter
15:11 R Reserved -
10:0 R/W | Horizontal Active End 000h
The value loaded into this field is the value of horizoatdiveperiod
startby the horizontal counter

3.7.5

Vertical Active

Address : FFEO 1410h

Blank

CRT Vertical Total Register(CRTVT)

Vertical Total scanvalue.

The value loaded into this field is the value of the total vertical line
counts.

Bit R/W Description Default Value
31:11 R Reserved -
10:0 R/W | Vertical Total 000h

3.7.6

Vertical Sync

Address : FFEO 1414h

CRT Vertical Sync. Start / End Register(CRTVS)

Star(End)value.

Bit R/W Description Default Value
31:27 R Reserved -
26:16 R/W | Vertical Sync Start 000h

The value loaded into this field is the valueveftical sync periodstart
by the vertical counter
15:11 R Reserve -
10:0 R/W | Vertical Sync end 000h
The value loaded into this field is the valuevefticalsync periocendby
thevertical counter

3.7.7

Vertical Active

CRT Vertical Active Start / End Register(CRTVA)

Start(End)value.

Address : FFEO 1418h

Bit R/W Description Default Value

31:27 R Reserved -

26 :16 R/W | Vertical Active Start 000h
The value loaded into this field is the valueveftical active period start
by the vertical counter

15:11 R Reserved -

10:0 R/W | Vertical Active end 000h
The value baded into this field is the value wérticalactive periodend
by the vertical counter
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3.7.8 CRT Display Current X /Y Position Register(CRTXY)
Display Current X Position Read Only , Horizontal Counter . Display
Current Y Position Read Only , Vertical Counter
Address : FFEQ 141Ch
Bit R/W Description Default Value
31:27 R Reserved -
26 :16 R The value loaded into this field the value of the vertical counter. 000h
15:11 R Reserved -
10:0 R The value loaded into this field is the value of the horizontal counter. 000h
3.7.9 CRT Status Register(CRTSTAT)
CRT Status Read Only , CRT controller Sync .
Horizontal Sync Vertical Sync , Control Register [21:20] Bit fi000 , Low active .
Bit fillo , Sync. High active . Horizontal / Vertical Active Control
Register [21:20] Bit High active

Address : FFEO 1420h

Bit R/W Description Default Value
31:8 R Reserved -

7 R External Sync. Detect Ob
6:5 R Current Display Bank 00b

4 R Field (1 : ODD Field, 0 : EVEN Field) 1b

3 R Vertical Active @ctivehigh) Ob

2 R Vertical Sync 1b

1 R Horizontal Active (activehigh) . Ob

0 R HorizontalSync 1b
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3.7.10 CRT Control Register(CRTCON)
CRT Corirol CRTC
* Frame Memory Bank <n> PirBone Enable
: Graphic Engine Flip Command Frame Memory Bank /

- CRT Frame Memory Bank .
- Graphic Engine Flip Command CRT Frame Memory Bank
( CSC Image Capturer Control Register i&id )

* Bit per Pixel
: Pixel  Bit

: 24 bit modd JPEG mageCapturer 24 bit mode

* External Video Sync Dependent / Independent Mode Bit
: Independent Mode Local / Remte Mode
: Dependent Mode Local / Remote Mode

* Local / Remote Mode
: Local mode- External Video Decoder Sync.
: Remotemode- External Video Decoder Sync.

, CRTC Sync.
CRTC

* CRT Cortrol Registe[7:6] set TV / VGA Mode
00 : VGA mode 11: TV mode
* CRT Corirol Registef5:4] set TV Mode
00 : NTSC,PALEM 01:
10 : PAL COMBHN 11 : PAL BDGHIN
* Vertical Double Scan
: Vertical
* Horizontal Double Scan
Pixel Horizontal
Address : FFEQO 1424h
Bit R/W Description Default Value
31:25 R Reserved -
24 R/W | Software Reset. 1b
: 0= Normal operation 1=Reset,.
# Miscellaneoust
23:22 R Reserved -
21 R/W | HSYNC.OutputPolarity. 0b
:0=LOWACTIVE 1=HIGH ACTIVE
20 R/W | VSYNC. OutputPolarity. 0b

:0=LOWACTIVE 1=HIGH ACTIVE

# FIFO / Memory Control register #

19 R/W | Frame Memory Bankn>Ping-Pong Enable. Ob

: 0= Disable 1=Enable
18:17 R/W | FIFO Request Control(Total depth : 256) 00b

: 00 = one half request(128) 01 : one fourth requéest(64
: 10 = one eighth request(32) 11 : barse

16 R/W | Bit per Pixel Ob
: 0 = 16 bit mode 1 = 24 bit mode

# Local / Remote mode register #

15 R External Video Sync Dependent / Independent Mode Ob
: 0 = Dependent 1 = Independent

14 R/W | Local / Remote Mode. Ob

: 0 = Local mode 1 = Remote mode
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13 R/W | Input Video Sync. Select at Remote mode 0Ob
: 0 =No Input
: 1 = H(V)SYNC- Digital, Decoder Input
12 R/W | H(V)SYNC Input Polaity at Remote mode(when reg. 13 Idit}) 0b
: 0 = High Active 1 = Low Active
11 R/W | Field signal (not) use at Remote mode(when reg. 1&ilidjt, 0b
:0=Use 1 = not use
10 R/W | Field(Odd Field)nput Polarity at Remote mode(when reg. 13 dii) Ob
: 0 =when Odd Field i§l6 1 = when Odd Field i€6
9 R/W | VSYNC. Output Select at Remote Mode. Ob
: 0 = Internal Block 1 = VSYNCIN(External Pin)
8 R/W | HSYNC. Output Selct at Remote Mode. Ob
: 0 = Internal Block 1 = HSYNCIN(External Pin)
# TV, VGA(LCD) mode register #
7 R/W | TV/VGA mode Enable. 0b
:0=VGA(LCD) mode 1=TV mode
6 R/W | Interlace Enable. 0b
: 0 = Norrinterlace mode 1=Interlace mode
5 R/W | Horizontal Scan Line Number 0b
: 0 =525line 1 =625line
4 R/W | Color BurstFrequency Ob
: 0 =3.58Mhz 1=4.43Mhz
# Display mode register#
3 R/W | Verticd Double Scan Enable. 0Ob
: 0 =Disable 1=Enable
2 R/W | Horizontal Double Scan Enable. 0b
: 0 = Disable 1=Enable
1:0 R/W | ScreerDisplay ModeControl. 00b
: 00=Normal operation.
: 01=Regular Pa#irn Generation
. 1x=Screen off
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3.7.11 CRT Overlay & DAC Control Register(CRTOEDAC)

Address : FFEO 1428h

Bit

R/IW

Description

Default Value

31:14

R

Reserved

13:12

R/W

External Overlay Enable(OVEN) Dot Clock Delay
00 :-1 Dot Clock(Pixel clockpelay

01: O Dot Clock(Pixel clock) Delay

10 : +1 Dot Clock(Pixel clock) Delay

11 : +2 Dot Clock(Pixel clock) Delay

01b

11

Reserved

10:8

External Overlay Enable(OVEN) System(AHB) Clock Delay
000 : 0 System(AHB) Clock Delay

001 : +1 Sysm(AHB) Clock Delay

010 : +2 System(AHB) Clock Delay

011 : +3 System(AHB) Clock Delay

100 : +4 System(AHB) Clock Delay

101 : +5 System(AHB) Clock Delay

110 : +6 System(AHB) Clock Delay

111 : +7 System(AHB) Clock Delay

000b

Reserved

DAC RED or Composite Channel Input Source Select
0 : Component R
1. Composite

Ob

R/W

DAC input Dot clock inverting
0 : Non Inverting
1 : Inverting

Ob

R/W

DAC ALL Channel Power Down mode(High Active)

1b

R/W

DAC BLUE Channel Power Down mode(High Actjve

1b

R/W

DAC GREEN Channel Power Down mode(High Active)

1b

O |IN|W

R/W

DAC RED( or Composite) Channel Power Down mode(High Active)

1b

3.7.12 CRT Color Key Register(CRTCKR)

Address : FFEO 1430h

Bit

R/W

Description

Default Value

31:0

R/W

Color Key Value, 16 oR4bit per pixel

3.7.13 CRT Color Key Register2(CRTCKR?2)
Address : FFEQO 143h

Bit R/W Description Default Value
31:25 R Reserved. -
24:0 R/W | Color Key Value, 24 bit per pixel -

3.7.14 CRT Frame Sync Count Register(CRTFSCR)
Address : FFEO 143h

Bit

R/W

Desciption

Default Value

31:25

R/W

Count Values

3.7.15 CRT VESA Power Management Control Register(CRTPM)

Address : FFEO 142Ch

Bit R/W Description Default Value
31:2 R Reserved -
1:0 R/W | VESA Power Management Control. 00b

Advanced Digital Chips, Inc.
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10 Stage Vsync Hsync
00 On On On
01 Standby On Off
10 Suspend Off On
11 Off Off off

93
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TV
NTSC PAL
B,D,G,H,I,N M Combi - N
Hsync Width 4.7 usec 4.7 usec 4.7 usec 5.0 usec
Front Porch 1.5 usec 1.5 usec 1.75 usec 1.9 usec
Back Porch 4.7 usec 5.8 usec 4.55 usec 4.0 usec
H. Display 52.6 usec 52.0 usec 52.5 usec 53.1 usec
H. total 63.556 usec 64.0 usec 63.556 usec 64.0 usec
/15,734 Hz /15,625 Hz /15,734 Hz /15,625 Hz
H. line/frame 525 625 525 625
Field freq. 59.94 Hz 50 Hz 59.94 Hz 50 Hz
| =5.5MHz
Video 4.2 MHz B,G,H = 5.0MHz 4.2 MHz 4.2 MHz
Bandwidth N = 4.2MHz
D = 6.0MHz
Color Burst 3.579545 MHz 4.433618 MHz 3.575611 MHz 3.582056 MHz
Frequency
Color Burst 2.51 usec 2.26 usec 2.52 usec 2.51 usec
(9cycle) (10 cycle) (9cycle) (9cycle)
CB porch 1.00 usec 1.00 usec 1.00 usec 1.00 usec
Pre-equalize 6 pulses 5 pulses 6 pulses 5 pulses
Low width 2.35 usec 2.35 usec 2.35 usec 2.35 usec
High width 29.43 usec 29.65 usec 29.43 usec 29.65 usec
Serration 6 pulses 5 pulses 6 pulses 5 pulses
Low width 27.1 usec 27.3 usec 27.1 usec 27.3 usec
High width 4.7 usec 4.7 usec 4.7 usec 4.7 usec
Post-equalize 6 pulses 5 pulses 6 pulses 5 pulses
Low width 2.35 usec 2.35 usec 2.35 usec 2.35 usec
High width 29.43 usec 29.65 usec 29.43 usec 29.65 usec

3-11 National TV SignaStandard
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CONFIDENTIAL

94




Ver 1.6 PRELIMINARY EAGLE

CRT Controller Block Diagram

CRT Controller Register Timing Generation, Address GeneratidfiFO Control, §nc Contro] Request Generatipn
External Sync Detector

CRT Controller Screen Refresh , Request Generation
Request Address GeneratioRlFO Control , VGA Sync Control . Timing
Generation CRT Controller Timing

External Sync.
Detector
External
Video Decoder > P Interrupt
(H/VSync)
TVI/Monitor
—p SYNC. ——3  Control
Ctrl Signal
Reg. RIW :
Ctrl. Signal Tim-
(AMBA <4+—p| REG Pl ing
Interface) Gen.
Addr- ;
Video Data
— P ess —> Address
Gen.
|
FIFO Ctrl. R
Signal & FIFO €0- | Video Data
Video Data 4 q Ctrl. . u(;?;t Request
Decoder Input
Video Data 1T »  RGB
(YCbCf -> RGB v v
internal Over Video Analog
Conversion ) —p RGB
) |y —» Dan DAC
ctrl Mux —p Analog
CVBS

3-11 CRT Controller Block Diagram
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- Address Generation

Address Generation Saeen Refresh Memory Read Request Address
User CRT Base Address offset address

- FIFO / RequestControl

FIFO Control FIFO Read Request Write, Read Pointer . Read Request Write, Read
Pointer Horizontal Active Reset
FIFO Control Clock Domain . FIFO  Write
SystemClock Domain FIFO Data Screen Video(Dot) Clock Domain .
FIFO Write/Read Data Bus 32 Bit , Control [16] Bit <16 or 24> Bit per Pixel(RGB) Color
, RGB 16 Bit(5:6:5 Format) Color .
RGB 16 Bit(5:6:5 Format) Color , FIFO Write/Read 2 Pixel
32 Bit [15:0] 16 Bit,  [31:16] 16 Bit .1 Pixel 16 Bit R [15:11], G
[10:5],B [4:0] . Control [16] Bit A6 RGB 24 Bit(8:8:8 Format) Color
, FIFO Write/Read 1 Pixel , 32 Bit { Dummy 8 Bit[31:24],
R[23:16], G[15:8], B[7:0] } .
CRT Control [18:17] Bit , Horizontal Active FIFO Read Pointer
Read Request . Bit A 0 Oiblo FIFO
, 010 4 1 , il00 8 1 Request . ,
Horizontal HSYNC FIFO , CRT Control Register [18:17] Bit , A 0 Ofb1o Full, 7016
, A100 4 1 . FIFO 256x 32
System Clock Domain l Video Clock Domain
Dot Clock
FIFO write
= : FIFO read
32 bit : 2 pixel ;’:(T) 32 bit : ) (N+1) (Nt2) Read Point
256 X 32 2 phsl
f—> "~ XB; A XD, C X F,  FIFOOut(32bit
1 1 1 1 1
Serializer
A B & 2 (16bit : 1 pixel)

3-12CRT FIFO Control Block RGB 16 Bit(5:6:5) Format Operation
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- Serialization Block

Serialization Block FIFO Read 32bit Data BPP Color Mode Serglization .
SerializationData(SQ) Block output 24bit 1 pixel . SQ[23:16] 8 Bit Red , SQ[15:8] 8 Bit
Green, SQ[7:0] 8 Bit Blue Mapping . Cantrol [2] Bit  Horizontal Double Scan Bit

Cortrol REG Serilization Data
{[16].[2]} SQ[23:.0]
00 { D[15:11],3°h0,D[10:5], 2'h0,D[4:0], 3’'h0}
{ D[31:27],3°h0,D[26:21],2°h0,D[20:16], 3°'h0}
01 { D[15:11],3°h0,D[10:5], 2'h0,D[4:0], 3'h0}

{ D[15:11],3°h0,D[10:5], 2°'h0,D[4:0], 3°'h0}
{ D[31:27],3°h0,D[26:21],2°h0,D[20:16], 3°'h0}
{ D[31:27],3°h0,D[26:21],2°h0,D[20:16], 3°'h0}
10 { D[23:0]}
{ D+1[23.0] }
{ D+2[23.0] }
{ D+3[23.0] }
11 { D[23:0]}
{ D[23:0]}
{ D+1[23.0] }
{ D+1[23.0] }
{ D+2[23.0] }
{ D+2[23.0] }
{ D+3[23.0] }
{ D+3[23.0] }

3-12 32 Bit Video Data Serialization

* Control REG[16] : 0 = 16 Bit Color mode
1 = 24 Bit Color mode
* Control REG[2] : 0 = Normal display mode
1 = Horizontal Double scan mode
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- Sync.Timing Generation
Horizontal Total, Sync Start(End), Active Start(End), Vertical Total, Sync

640 X 480
Start(End), Active Start(End) setting Sync. Signal Timing
HSYNC, VSYNC Default Low active , CRT Control Register [5:4] Bit active polarity
. Horizontal, Vertical Active High active
Ex) Horizontal Total = 800 *\/GA mode (640 X 480) Case

Horizontal Sync. Start =19
Horizontal Sync. End =115
Horizontal Active Start = 160
Horizontal Active End = 800

Hor.count X 18 X 19 X ~ X114 X115 X ~ X159 X160 X161 X 162X 163X ~ X797 X798 X799 X 0 X 1
Hsync | I

Hor. active I

L

Ex) Vertical Total = 525
Vertical Sync. Start=7
Vertical Sync. End =13
Vertical Active Start = 43 1 Hotizontal Line

Vertical Active End = 523

ZET €D €5 &5 € € &5 € €3 € & € €3 €9 € €5 & &
Vsync ' | l_

Ver. active . I

3-13CRTCHorizontal Vertical Sync /Active SignalTiming

- Color Bar Test Pattern Generation Block

CRT Control Register [1:0] Bit A010 Color Bar Test Pattern Generation ,
Request Generatipiddress Generatiofs|FO Control . Video Data Mux

& Serialization Color Bar Pé#ern Video Data . Color Bar Pattern ,

, Active 8
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Registers ProgrammingResolution Reference Table for CRTC
Reg Name|| CRTBA CRTHT CRTHS CRTHA CRTVT CRTVS CRTVA CRTCON
320x240 [ 00000000
640x480
(800X525) 00000000 | 00000320 | 00130073 | 00A00320 | 0000020D | 0007000D | 002B0O20B || 00080000
800x600
(1056x628) 00000000 | 000004® | 002300C3| 010004® | 00000274 | 0004000A [ 001A0272 | 000800@
1024x768
(1344x805) 00000000 | 0000054 | 002300C3 | 0140054 | 00000325 | 0007000D | 00230323 | 000800@
(72&3%0) 00000000 | 000006B4 | 002000A0 [ 011406B4 | 0000020D | 0007000D | 002B020B | 000820CO
(72%@572) 00000000 | 00000620 | 00180098 | 0120060 | 00000271 | 00010007 | 002F026B | 000820F0

3-13 Registes ProgrammingResolution Reference Table for CRTC

* Register Value HexaDecimal
* Memory Read Request FIFO Half Position
* Screen Display Mode Normal operation

* H(V)SYNC. Output Polarity Low Active

* H(V)SYNC. Output Select Internal block

SYNC. Output
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3.8

3.8.1

Graphic Controller

Packet Write Pointer Register (GRAPWP)

Address : FFEO 1800h

Bit R/W Description Default Value
31:11 R Reserved -
10:0 R/W | Command packet Write pointer 000h
(Engine , 0O Clear )

3.8.2

Packet Read Pointer Register (GRAPRP)

Address : FFEO 180th

Bit R/W Description Default Value
31:11 R Reserved -
10:0 R/W | Command packet Read pointer ( Half Wdccess Only ) 000h

1. Engine command Packet
Engine fi0o Clear
2. Engine
3.8.3 Rendering Control Register (GRARCON)
Address : FFEO 1808h

Bit R/W Description Default Value
31:14 R Reserved -
13:12 R/W | Write FIFO Memory Request Level

00 : % Full
01 :% Full 01b
1x : % Full
11:9 R Reserved -
8 R/W | EndRender Write FIFO Flush Enable
0: Disable EndRender Flush Operation.
1: Enable EndRender Flush Operation.
Note) Flip Command Pixel FIFO  Flush
Flip Command Buffer Switching Ob
bit , Buffer Switching
bit packet
Pixel FIFO Flush
7:6 R/W | Dithering mode
00 :Disable.
01 : 2X2 dithering 00b
1x : 4X4 dithering
5 R Reserved -
4 R/W | Rendering Buffer Select
0 : Render to Back buffer ( Double Buffer mode ) 0b
1 : Render to Front buffer ( Single Buffer mode )
3:1 R Reserved -
0 R/W | Rendering Engine Enable 0b
0 : Disable
1: Enable

* Contwol Register Bitt¥o ( Rendering Buffer Select:)CSC Image Capturer Control RegisteBit fi00

Advanced Digital Chips, Inc.
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3.8.4 Current Display Bank Register (GRACDB)

Address :FFEO 180Ch

Bit R/W Description Default Value
31:25 R Reserved -
24 R Rendering Engine Idle Status
0 : Busy Status 1b
1 : Idle Status
23:18 R Reserved -
17:16 R Current Rendering@ank 10b
15:10 R Reserved -
9:8 R Current Display Bank 01b
7:2 R Reserved -
1:0 R Current Display Bank ( = Frame Front buffer ) 00b

3.8.5 Flip Command Count Register (GRAFCC)

Address : FFEO 1810h

Bit R/W Description Default Value

31:8 R Reseved -

7:0 R/W | Flip Command Count 00h
Write 00 : register 0 clear
Write Al0: register 1 .
Flipping Command , register 1

Note : Command Packet Sync Flip Bank edge
, Edge interrupt regster polling
interrupt

3.8.6 Non-Texture Memory Mode Register (GRANONTEXTURE)

Address : FFEO 1814h

Bit R/W Description Default Value
31:1 R Reserved -
0 R/W | Non-Texture Memory Mode Ob
0: Using Texture Memory
1: NonTexture Memory Mode
Note: bit ( NonTexture Memory Mode ), Texture Memory Main Memory
Memory Texture Start address
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Rendering Engine Command Packet.

15]14] 13 [12]12]10] 9 [ 8 | 7 | 6 | 5] 4 [3] 2 | 1 Jo
Etc. Texture Mapping & Effect Command Flipping Command
pq 0] Palette Mosaic Mod_e ) Alpha Shgde Trans Clipping Tile Textqre Vertica}l Vertica}I Async
Update | 30000 Disable 3810036716 Enable / Light Enable Enable Mode Mapping SyncFlip SyncFlip Flip
3m010: 4*4 3M110: 3216 Enable Enable (Optmized) (Negedge)
3d®011: 8*8 3d111: 16*32
PD[ 1 E6 E5 E4 E3 E2 E1 EO
Group#0
PD[ 2] Dx[ 9:0]
PD[ 3] Dy[ 9:0]
PD[ 4] EndDx[ 9:0]
PD[ 5 EndDy[ 9:0]
Group#1
( Texture start point S.10.9 [ sign,integer 10bit,fractional 9bit ] signed 26 complement format )
PD[ 6] Tx[15:0
PD[ 7] [ ] I | | | I [ TX[19:16]
PD[ 8] Ty[15:0]
PD[ 9 Ty[19:16]
Group#2
( Texture deviation according to display increment S.10.9 [ sign,integer 10bit,fractional 9bit ] signed 2& complement format )
PDJ[10] DTxdx[15:0]
PDI[11] [ | [ [ [ 1 I | I I | l DTxdx[19:16]
PD[12] DTydx[15:0]
PDI[13] [ [ I | | | | I DTydx[19:16]
PD[14] DTxdy[15:0]
PDI[15] [ [ I | | | | I DTxdy[19:16]
PD[16] DTydy[15:0]

PD[17] DTydy[19:16]
Group#3
(Alpha Parameter )

PDJ[18] SrcAlphaColor[15:0] ( G,B)
PD[19] | | SrcBlendFunc[ 5:0] | SrcAlphaColor[23:16] (R )
PDJ[20] DestAlphaColor[15:0] ( G,B)

DestBlendFunc][ 5:0] DestAlphaColor[23:16] (R)

( Color Gain Parameter. For Shading or Lighting Effect )

PD[22] Shade Color[15:0] (G,B)

PD[23 Shade Color[23:16] (R)
Group#5

( Transparent Parameter )

PD[24] Transparent Color[15:0] (G,B)

PD[25 Transparent Color[23:16] (R )

Group#6

(Address Offset & Etc..)
PD[26] Tile Offset[21:6]
PD[27] | | | | | | | | | [ [ [ Tile Offset[25:22]
PD[28] Font Offset[21:6]
PD[29] | | | | | | | | | [ [ [ Font Offset[25:22]
PDJ[30] Palette Offset[25:10]
PD[31] Palette Bank Select Texel Format Texture ( Tile ) Height Texture ( Tile ) Width

This Parameter used only 2000: bpp Log,(Height) -3 Log,(width) -3
@ 4bpp Texel mode 22;&1: f&fp
1514 ] 13 [12]11]10] 9 8 7 6 | 5] 4 [3] 2 | 1 ]o

3-14 Rendering Engine Command Packet

Note) Engine uses Half Word ( Per Pixel ) Addressing Mode.
So, Offset address $26] mapped to [B:7] Texture Memory Area.
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3.9 H.264 Decoder

3.9.1 Features

1. H.264 Decoder @Baseline Profilé , Bit-stream data YCbCr(4:2:0) format
Decoding
2. H.264 Decoder Video Clock 27MHz CIF Image 30 Frame Decoding
3. Scaler Source Image Size Destination Image Size 720x480 , Source inage
Filter Resizing

3.9.2 Block Diagram

Register _ < bitstream——
Bank » H.264 Memory
Decoder Controller
address— decoded
\ 4 \ 4 ¢
irg Interrupt .
¢ Interface olor space
Scaler yuy—y| Converter
—vsync>»

3-14H.264 Decoder Block Diagram

3.9.3 Decoding Operation Related Registers

3.9.3.1 Decoder Enable Register (H264DON)
Decoder

Address: FFEO 1C00h

Bit R/W Description Default Value
31:1 R Reserved -
0 R/W | Decoder On / Off Ob

0 : Stops Decoder Operation
1 : Starts Decoder Operation

4+ Decoder On / Off Decoder , On
bit
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3.9.3.2 Decoder Mode Register (H264DECMODE)
Decoder Mode

Address: FFEO 1C04h

Bit R/W Description Default Value
31:1 R Reserved -
0 R/W | Decoder mode Ob

0 : Completely H/W Based Decoding
1 : S/W Based Decoding for Header Parsing above Macro Block |
(ard H/W Based Decoding for the rest)

4+ Decoder mode Fully hardwarebased decoding mode hardwaresoftware mixed decoding mode
bit . Fully hardwarebased decoding mode

3.9.3.3 Decoder Endian Register (H264ENDIAN)
Decoder Endian

Address: FFEO 1C08h

Bit R/W Description Default Value
31:1 R Reserved -
0 R/W | Decoder Endian Ob

0 : Decoder Big Endian
1 : Decoder Little Endian

4+ Decoder Endian Default Big Endian , Little Endian

3.9.3.4 Error Detection Register (H264ERRON)
Decoder Error Detection

Address: FFEO 1COCh

Bit R/W Description Default Value
31:1 R Reserved -
0 R/W | Error Detection 1b

0 : Disable Error Detection Operation
1 : Enable Error Detection Operation (default)

4 Error Deection Bit-stream data Decoding , Error  Detection . , Error
Start Code

3.9.3.5 Bit-stream Buffer Start Address Register (H264BSA)
Bit-stream buffer Start address

Address: FFEO 1C10h

Bit R/W Description Default Value
31:0 RIW Bit-stream buffer start address Oh
+ Bit-stream buffer start address Bit-stream buffer end address Bit-

stream data Buffering
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3.9.3.6 Bit-stream Buffer End Address Register (H264BEA)
Bit-stream buffer End address

Address: FFEO 1C14h

Bit R/W Description

Default Value

31:0 R/W Bit-stream buffer end address

Oh

3.9.3.7 Bit-stream Buffer Read Address Register (H264BRA)

Decoder Bit-stream buffer Address
Address: FFEQ 1C18h
Bit R/W Description Default Value
31:0 R Bit-stream Buffer read address by decoder Oh

3.9.3.8 Bit-stream Buffer New Read Address Register (H264BRAW)
Decoder Bit-stream buffer

Address: FFEO 1C1Ch

Bit R/W Description Default Value
31:0 RIW Bit-stream Buffer new read address for modification Oh
+ H264BSA

3.9.4 Decoded Image Related Registers

3.9.4.1 YO Frame Buffer Start Address Register (H264Y0SA)
Decoder Decoded Image YO Frame Buffer

Address:FFEO 1C20h

Bit R/W Description Default Value
31:0 R/W | Frame Buffer YO Start Address Oh
4+ Decoder Y(Luminance) 3 Frame Buffer Frame Sync Bank

Scaler Decoder Y Frame Buffer Start address

3.9.4.2 Y1 Frame Buffer Start Address Register (H264Y1SA)
Decoder Decoded Image Y1 Frame Buffer

Address: FFEO 1C24h

Bit R/W Description

Default Value

31:0 R/W

Frame_ Buffer Y1 Start Address

Oh

3.9.4.3 Y2 Frame Buffer Start Address Register (H264Y2SA)

Decockr Decoded Image Y2 Frame Buffer

Address: FFEO 1C28h

Bit R/W Description Default Value
31:0 R/W | Frame Buffer Y2 Start Address Oh
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3.9.4.4 CO Frame Buffer Start Address Register (H264C0SA)
Decoder Decoded Image CO Frame Buffer

Address: FFEOQ 1C2Ch

Bit R/W Description Default Value
31:0 R/W | Frame_Buffer CO Start Address Oh
4+ Decoder C(Chrominance) 3 Frame Buffer . Frame Sync Bank
Scaler Decoder C Frame Buffer Start address

3.9.4.5 C1 Frame Buffer Start Address Register (H264C1SA)
Decoder Decoded Image C1 Frame Buffer
Address: FFEQ 1C30h

Bit R/W Description Default Value
31:0 R/W | Frame_ Buffer C1 Start Address Oh

3.9.4.6 C2 Frame Buffer Start Address Register (H264C2SA)
Decoder Decoded Image C2 Frame Buffer
Address: FFEO 1C34h

Bit R/W Description Default Value
31:0 R/W | Frame_ Buffer C2 Start Address Oh

3.9.4.7 Horizontal Size of Decoded Image 0 Register (H264FOMXS)
Frame Buffer 0 Dewmded image Horizontal Size

Address: FFEO 1C40h

Bit R/W Description Default Value
31:6 R Reserved -
5:0 R Horizontal Size of Decoded Image 0 in MB number Oh
4+ Horizontal Size of Decoded Image Decoder 3 Frame Buffer Bit-strean Decoding
, Frame Buffer Image Horizontal Size Macro Block
bit . , d4(20n6 16x16  Macro Block 20 Horizontal Pixel
320pixel

3.9.4.8 Vertical Size of Decoded Image 0 Register (H264FOMYS)
Frame Bufér 0 Decoded image Vertical Size

Address: FFEO 1C44h

Bit R/W Description Default Value
31:6 R Reserved -
5:0 R Vertical Size of Decoded Image 0 in MB number Oh
4+ Vertical Size of Decoded Image Decoder 3 Frame Buffer Bit-steam Decoding
, Frame Buffer Decoded Image Vertical Size Macro Block
bit . , &(15hn6 16x16 Macro Block 15 Horizontal
Pixel 240pixel
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3.9.4.9 Horizontal Size of Decoded Image 1 Register (H264F1MXS)
Frame Buffer 1 Decoded image Horizontal Size

Address: FFEO 1C48h

Bit R/W Description Default Value
31:6 R Reserved -
5:0 R Horizontal Size of Decoded Image 1 in MB number Oh

3.9.4.10 Vertical Size of Decoded Image 1 Register (H264F1MYS)
Frame Buffer 1 Decoded image Vertical Size

Address: FFEO 1C4Ch

Bit R/W Description Default Value
31:6 R Reserved -
5:0 R Vertical Size of Decoded Image 1 in MB number Oh

3.9.4.11 Horizontal Size of Decoded Image 2 Register (H264F2MXS)
Frane Buffer 2 Decoded image Horizontal Size

Address: FFEO 1C50h

Bit R/W Description Default Value
31:6 R Reserved -
5:0 R Horizontal Size of Decoded Image 2 in MB number Oh

3.9.4.12 Vertical Size of Decoded Image 2 Register (H264F2MYS)
FrameBuffer 2 Decoded image Vertical Size

Address: FFEO 1C54h

Bit R/W Description Default Value
31:6 R Reserved -
5:0 R Vertical Size of Decoded Image 2 in MB number Oh

3.9.4.13 Horizontal Size of Scaler Output Register (H264XOUTP)
Scaler Reszing Horizontal Size

Address: FFEO 1C80h

Bit R/W Description Default Value
31:10 R Reserved -
9:0 R/W | Horizontal Size of Scaler output Image Oh
4+ Horizontal Size of Scaler Destination Size Decoded Image Source Size

Horizontal Size Resizing
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3.9.4.14 Vertical Size of Scaler Output Register (H264YOUTP)
Scaler Resizing Vertical Size

Address: FFEO 1C84h

Bit R/W Description Default Value
31:10 R Reserved -
9:0 R/W | Vertical Size of Scaler output Image Oh

4+ Vertical Size of Scaler Destination Size

Size Resizing

3.9.4.15 Decoder Frame Buffer Pointer Register (H264FP)

Decoder Frame Buffer Pointer

Address: FFEO 1C88h

Decoded Image Source Size  Vertical

Bit R/W Desciiption Default Value
31:2 R Reserved -
1:0 R/W | Decoder frame buffer pointer Oh
3.9.4.16 Scaler Frame Buffer Pointer Register (H264SP)

Scaler Frame Buffer Pointer

Address: FFEO 1C8Ch

Bit R/W Description Default Value
31:2 R Reseved -
1:0 R/W | Scaler read buffer pointer Oh
3.9.4.17 Scaler Enable Register (H264SON)
Scaler
Address: FFEQ 1C90h
Bit R/W Description Default Value
31:1 R Reserved -
0 R/W | Scaler On / Off Ob
0 : Stops Scaler Operation
1 : Starts Scaler @ration
4 Scaler On / Off Scaler , On
bit
3.9.4.18 Scaler Endian Register (H264SWAP)
Scaler Endian
Address: FFEO 1C94h
Bit R/W Description Default Value
31:1 R Reserved -
0 R/W | Scaler Endian Ob
0 : Scaler Big Endian
1 : Scaler Little Endian
4+ Scaler Endian Default Big Endian , Little Endian

Advanced Digital Chips, Inc. CONFIDENTIAL
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3.9.5 Decoding Interrupt Related Registers
3.9.5.1 Interrupt Enable Register (H264INT)
Decoder Interrupt Enable
Address: FFEO 1CAOh
Bit R/W Description Default Value
31:2 R Reserved
1 R/W | Interrupt Selection between IRQO and IRQ1 Ob
0:H264_IRQO
1:H264 IRQ1
0 R/W | Interrupt Enable Ob
0 : Disable
1: Enable
4 Interrupt Selection IRQO IRQ1 Interrupt Signal . H264_IRQO Interrupt
Vector 20 , H264_IRQ1 Interrupt Vector 30
4 Interrupt Enable , Enable

3.9.5.2 Interrupt Flag Register (H264FLAG)
Decoder Interrupt Flag

Address: FFEO 1CA4h

Bit R/W Description Default Value
31:2 R Reserved -
1 R Half Interrupt Flag Ob
0 R End Interrupt Flag Ob
4 Half/ End Interrupt Flag Interrupt Half / End Address Interrupt ,
Flag db Interrupt Disable Clear
3.9.5.3 Interrupt Half Address Register (H264IHA)
Decoder Interrupt Half Address
Address: FFEQO 1CA8h
Bit R/W Description Default Value
31:0 R/W | Interrupt Half Address Oh
3.9.5.4 Interrupt End Address Register (H264IEA)
Decoder Interrupt End Address
Address: FFEQ 1CACh
Bit R/W Description Default Value
31:0 R/W | Interrupt EndAddress Oh

3.9.6 Decoded Image Data Path

H.264 Decoder Scaler Bit-stream Decoding Decoded Image Data Path

Frame Buffer

Bit-stream Buffer Start Address Bit-stream Decoding , 3
YCbCr(4:2:0) format Macro Block H.264 Decoder Frame Buffer Bank
Scaler Frame
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Scaler Decoded Image Size Scaling , line Color Space Converter YCbCr@:2:2)
format
Frame Buffer Size , Decoding Image Size . , Y Buffer Size Image Size
C Buffer Size Image Size . , H264FOMXS, H264FOMYS 14(20n,
F(15h Decoded Image Size 320x240(QVGA) . , Y Buffer Size @20 x 240= 0x1_2C00 C

Buffer Size @20 x 240/ 2 = 0x96(D

SDRAM
Bitstream ——~bitstream
l

Decoder

Y Frame O

C Frame 0

Y Frame 1

C Frame 1

Y Frame 2

C Frame 2

Color Space
Converter

3-15Decoded Image Data Path

3.9.7 H/W Simulation Method

SDRAM  Bit-stream Buffer data
H264DECMODE &0 . (H/W Header Parsing)
Bit-stream Buffer H264BSA H264BEA . (H264BRAW H264BSA )
Y,C 3 frame buffer address(H264YnSA, H264CnSA)
Scaler Output Image Size H264XOUTP H264YOUTP
Interrupt Half / End Address Enable
H264DON H264SON Enable .

, Bit-stream Endian , Initialization , H264ENDIAN H264SWAP

ReatTime Decoding Half / End Interrupt Signal Bit-stream Buffering
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3.10 PLL & Power Manager

3.10.1 System Clock Source Select Register (SPLLCKSEL)

Address : FFEO 2000h

Bit R/W Description Default Value
31:1 R Reserved -
0 R/W Clock Source Select Ob

0 : Slowclock (SPLLCON bit[2:0]
1: SPLL clock

Clock

)

3.10.2 System PLL Control Register (SPLLCON)

Address : FFEO 2004h

Bit R/W Description Default Value
31:9 R Reserved -
8 R/W | Write Protect PLL Program RegisteSRLLPMN) Ob
0 : Write
1: Write
7 R Reserved. -
6:5 R/W | SPLL Test Mode Oh
4 R/W Power Down Mode for SPLL 0b
0 : SPLL Enable
1: SPLL Disable (Power Down)
3 R Reserved. -
2:0 R/W | Divider Value for Slow Clock 000b
Slow Clock = Xin / (2"*-¥"“¢), Max Value : 6
register slow mode(SPLLCON bit[4] = 1) PLL
Clock
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3.10.3 System PLL Program Register (SPLLPMN)

Address : FFEO 2008h

Bit R/W Description Default Value
31:16 R Reserved -
15:14 R/W | Output frequency scaler valuebi2s (P) 01b
13:8 R/W | Reference input frequency divider valuits (M) 02h

7:0 R/W | VCO frequency diider value &its (N) 30h

Frequency Equation CLK_OUT = CLK_IN x (N+8) (M+2) x 2"P)
Reference input frequency : Fin = 14.318MHz
Example : P = 01b, M = 000010b, N = 00110000 (100Mhz)
Output Frequency Table
Sample Frequency Coefficient (#eence Input Frequency = 14.318MHz )
Fout (MHz) N M P SPLLPMN[15:0]
50.1130 6 2 0 0206h
50.1130 69 9 1 4945h
50.1130 118 7 2 8776h
50.1130 188 5 3 C5BCh
60.13560 244 58 0 3AF4h
60.13560 244 13 2 8DF4h
70.03369 217 21 1 55D%h
75.01386 233 21 1 55B9h
80.01235 182 15 1 4FB6h
85.01312 87 14 0 0E57h
90.05268 231 36 0 24E7h
95.01945 138 9 1 498Ah
100.2260 230 15 1 4FE6h
105.2061 161 21 0 15A1h
110.0225 138 17 0 118Ah
115.1167 193 23 0 17C1lh
120.0509 210 11 1 4BD2h
125.0071 219 11 1 4BDBh
3-15Frequency by P, M, Nalue ofSPLL
* P, M, N Decimal
SPLLPMN Hexadecimal
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3.10.4 CRT Clock Source Select Register (CPLLCKSEL)

Address : FFEO 2010h

Bit R/W Description Default Value
31:11 R Reserved -
10:8 R/W CRTCLK2 Clock Source Select Ob

0 : External Clock VCLK2 from pa@iCAPTURE_IN[3]o
1. CPLLclock 2
2 :.CPLLclock 4
4 :CPLLclock 8
7 R/W Reserved -
6:4 R/W CRTCLK1 Clock Source Select Ob
0 : External Clock VCLKfrom padfiVCLK_INO
1. CPLLclock 2
2 :CPLLclock 4
4 :.CPLLclock 8
3 R/W Reserved -
2:0 R/W | H264_SCK Clock Source Select Ob

0 : External Clock VCLK from padvVCLK_INO
1: CPLLclock 2
2 :CPLLclock 4
4 :CPLLclock 8

3.10.5 CRT PLL Control Register (CPLLCON)

Address : FFEO 2014h

Bit R/W Description Default Value
31:9 R Reserved -
8 R/W | Write Protect PLL Program Register (CFRNMN) Ob
0 : Write
1: Write
7:5 R Reserved. -
4 R/W Power Down Mode for CPLL 1b
0 : CPLLEnable
1: CPLL Disable (Power Down)
3:0 R Reserved. -

3.10.6 CRT PLL Program Register (CPLLPMN)

Address : FFEO 2018h

Bit R/W Description Default Value
31:16 R Reserved -
15:14 R/W | Output frequency scaler valuebis (P) 01b
13:8 R/W | Referene input frequency divider valuelts (M) 01lh

7:0 R/W | VCO frequency divider value its (N) 0dh

Frequency Equation
Reference input frequency : Fin = 14.318MHz
Example : P = 01b, M = 000010b, N 81010000 (100Mhz)

3-15

CLK_OUT = CLK_IN x (N+8) (M+2) x 2"P)
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3.10.7 USB Clock Source Select Register (UPLLCKSEL)

Address : FFEO 2020h

Bit R/W Description Default Value
31:1 R Reserved -
0 R/W Clock Source Select Ob

0 : Slowclock (UPLLCON bit[2:0]
1:UPLL clock

Clock

)

3.10.8 USB PLL Control Register (UPLLCON)

Address : FFEO 2024h

Bit R/W Description Default Value
31:9 R Reserved -
8 R/W | Write Protect PLL Program Register (UPRMN) 0Ob
0 : Write
1: Write
7:5 R Reserved. -
4 R/W Power Down Mode for UPLL 1b
0 : UPLL Enable
1: UPLL Disable (Power Down)
3:0 R Reserved. -

3.10.9 USB PLL Program Register (UPLLPMN)

Address : FFEO 2028h

Bit R/W Description Default Value
31:16 R Reserved -
15:14 R/W | Output frequency scaler valueb2s (P) 0lb
13:8 R/W Referencenput frequency divider value léits (M) 02h

7:0 R/W | VCO frequency divider value lats (N) 13h

Frequency Equation
Reference input frequency : Fin = 14.318MHz
Example : P = 01b, M = 000010b, N = A@DOO (100Mhz)

3-15

CLK_OUT = CLK_IN x (N+8) (M+2) x 2"P)

3.10.10 H264/MJPEG Clock Enable bit Register (HMCLKEN)

Address : FFEO 2030h

Bit R/W Description Default Value
31:3 R Reserved -
2 R/W MJPEG Clock Enablbit 1b
0 : Disable
1: Enable
1 R/W Scaler HCLK/SCK Clockenablebit 1b
0 : Disable
1 :Enable
0 R/W H264 HCLK/SCK Clockenablebit 1b
0 : Disable
1 :Enable
Advanced Digital Chips, Inc. CONFIDENTIAL 114




Ver 1.6 PRELIMINARY EAGLE
3.11 SD Card Controller
3.11.1 Features
- SDCard (ver 1.1) / MMC (ver 3.31)
- High Speed (50 MHz)
- 1bit / 4bit data bus
- DMA
- 64byteFIFO
- 40 bit Command Rester
- 136 bit Response Register
3.11.2 Block Diagram
N [ )
CMD register CMD control Tx cmd
—> (40 bit) —> _
B ) CMD Line
—_ Response register Rx resp
o — (136 bit) <
<
3 I SDCLK
ﬁ AMBA CLK control >
g <::> Interface l
<
DATA control Tx data[3:0]
FIFO B ) DATA Line
<:> __shlft_reglster AL >
(64 Byte) <:::> Rx data[3:0]
. J
3-16 SDCBIlock Diagram
3.11.3 SD Bus Protocol
SD Bus protocol 4 1 SD
Token contents start bit, end bit,
CRC . Token
Command : Operation token . Command SD CMD line .
SD broadcast command Address SD
addressed command
Response : SD Command token . CMD line
Data : SD Data line token
SD bus protocol token CRC CRC
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3.11.3.1 No Response and No Data Operations
From From From
host to host to card to
card(s) \ card \ / host
CMD @_ Command H Response
DAT
+Operation (no respcmse)4 ¢ Operation (no data) >
command and responsetransaction . Command Response
command Response response
response time out error . Command
SD card spec v1.10
3.11.3.2 Data Read Operation
From From s d
host to card to . tc:pdt::ct:nmtmanf
card(s) host Data from stops data transfer
card to host
CMD | Command Command |_.| Response
[
DAT | Data block | cre Data block | cre H Data block | cre I—
i Data stop operation
< Block read operation < p op
Multiple block read operation s
| Ll
Data read operation transaction . read command SD
response block(token) . 1 block 512byte
block stop command read operation . Read
operation read data block time out error
3.11.3.3 Data Write Operation
From From cre OK Stop
host to card to Data response command
card host from card and busy stops data
to host from card transfer
I
CMD —| Command |_| Response F { Command |_.| Response
DAT IDa\ta block | crcl—l |Busy Data block | crcHlBus,yI
| I
Block write operation Data stop operatipn
< g < px >
Multiple block write operation
< . : >
data write operation transaction write command response
data block data block Busy busy signal
data buffer write
116
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3.11.4 Register Description
3.11.4.1 SDC Control Register (SDCCON)
Address : FFEO 2400
Bit R/W Description Default Value
31:6 R Reserved -
5 R/W | MMC/SD HC Enable Ob
Enable
Diseble
clear
0 : Disable(Controller is initialized)
1: Enable
4:3 R/W | Memory access type 00b
Data
00 : Byte accessl byte data read/write
01 : short access? byte data read/write
10 : long access4 byte data read/write
11 : not use
2 R/W | DMA mode setction Ob
Eagle GDMA
0 : Normal mode (data transfer by CPU)
1 : DMA mode (data transfer GyDMA)
1 R/W | Bus width Selection Ob
0 : 1bit data bus
1 : 4bit data bus
0 R/W | MMC/SD clock enable Ob
0 : Disable
1: Enable
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3.11.4.2 SDC Status Register (SDCSTAT)

Address: FFEQ 2404h

Bit R/W Description Default Value
31:16 R Reserved -
15 R Card_Insertion Ob
Data line[3] SD

data line[3] Pulli down

0 : No cardmsertion detection
1 : card insert detected

14 R Card_Removal Ob
Data line[3] SD

0 : No card removal detection
1 : card remove detected

13 R FIFOfull 0Ob
64 FIFO .

12 R FIFO half full Ob
64 FIFO .

11 R FIFO empty 1b
64 FIFO .

10 R/IC | Command & respongdeansaction done 0Ob

Command response

transaction . Response

Command & responsdransaction
1 .
0 : Commandand response transaction is in progress
1 : Commandnd resporsetransaction is done
9 R/C | Write operation done Ob
write operation
. write data CRC error write operation
1 .
0 : Write operation is in progress or incomplete
1 : Write operation complete
8 R/C Read operation done 0b
read operation
. Read data CRC error read operation
1 .
0 : Read operation is irrg@gress or incomplete
1 : Read operation complete
76 R/C | Write CRC error code 00b
Write operation SD CRC

SD CRC

00 : No transmission Error

01 : Transmission Error

10 : No CRC respongegWrite data block is ignored in SD memory )
11 : Reserved

5 R/C Response CRC error 0b
Response CRC

0 : No error

1 : Response CRC error occurred
4 R/IC Read data CRC error Ob
SD Read CRC

0 : No error
1 : Read data CRC error occurred
3 R/C Write data CRC error Ob
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SD CRC

0 : No error
1 : Write data CRC error occurred

2 R/IC

Response time out error

Response

0 : No eror

1 : Command response was not received in time Specified

Ob

1 R/IC

Read data time out error

Read

0 : No error

1 : The expected data from card was not received inSipeeified

Ob

Memory busy state
SD busy

0 : Memory is ready
1: Memory is busy

Ob

R/C Read/Clear . Status Clear 1 clear
Status[15:8] 1
clear
3.11.4.3 SDC Clock Divide Register (SDCCD)
Address : FFEO 2408h
Bit R/W Description Default Value
31:10 R Reserved. -
9:0 R/W | MMC/SD clock Divide Register 200h
f — fAHB_CIock
SPCLC 2+ Divide [9: 0]
3.11.4.4 SDC Response Time Out Register (SDCRTO)

Address: FFEO 240Ch

Bit R/W Description Default Value
31:8 R Reserved -
7:0 R/W | Response time out. FFh

Command response .
response response time out
error . SD
Command
01h: 1 clock count
02h : 2 clock counts
FFh: 255 clock counts
3.11.4.5 SDC Read Data Time Out Register (SDCRDTO)

Address: FFEO 2410h

8 00h FFOOh

Bit R/W Description Default Value
31:16 R Reserved -
15:8 R/W | Data read time out. FFh
Read command read
8

119

CONFIDENTIAL

Advanced Digital Chips, Inc.




EAGLE PRELIMINARY Ver 1.6

| 7:0 | R [Reserved | 00h |

3.11.4.6 SDC Block Length Register (SDCBL)

Address: FFEQO 2414h

Bit R/W Description Default Value
31:12 R Reserved -
11:0 R/W | Block length. 200h
byte

3.11.4.7 SDC Number of Block Register (SDCNOB)

Address: FFEO 2418h

Bit R/W Description Default Value
31:16 R Reserved -
15:0 R/W | Multi-block command data block 0000h
1
0

3.11.4.8 SDC Interrupt Enable Register (SDCIE)

Address : FFEQ 241Ch
Bit R/W Description Default Value
31:8 Reserved -
7 R/W | Card insert detection Interrupt enable Ob
0 : disable
1:enable

6 R/W | Card remove detection Interrupt enable Ob
0 : disable
1:enable
5 R/W | FIFOfull Interrupt enable Ob
0: disable
1: enable
4 R/W | FIFO half full Interrupt enable Ob
0 : disable
1: enable
3 R/W | FIFO empty Interrupt enable Ob
0 : disable
1: enable
2 R/W | End command response Interrupt enable Ob
0 : disable
1: enable
1 R/W | Write operation done Inteupt enable Ob
0 : disable
1: enable
0 R/W | Read operation done Interrupt enable Ob
0 : disable
1: enable

SDCSTAT[15:8] SDCIE Enable
SDCSTAT[15:8]
0 . cad insert detection card remove detection SDCSTAT[15]
SDCSTAT[14] clear Enable 0
Disable
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3.11.4.9 SDC Command Control Register (SDCCMDCON)
SDCCMDCON command SDCCMDCON

write

Address: FFEQ 2420h

command SD

Bit R/W Description Default Value
31:11 R Reserved -
10 R/W | Response command type Ob
No response response response buffer
0 : no response
1 : wait response
9:8 R/W | Response type . Response type command 00b
command response type
00 : short response (48bit)
01 : short response with busy (R1b)
10 : long response (136bit)
7 R/W | Data token command Ob
Read command Write command 1
0 : without data
1 : with data
6 R/W FIFO . Read command Ob
0 write command 1
0 : read data
1 : write data
5:0 R/W | command number . Command number 00h
MMC  SDcard spec
00h=CMDO
0lh=CMD1
3Fh = CMD63
3.11.4.10 SDC Command Argument Register (SDCCMDA)
Address: FFEQ 2424h
Bit R/W Description Default Value
31:0 R/W | Command argument. 0000 0000h
Command token argument
3.11.4.11 SDC Response FIFO Access Register (SDCRFA)
Address: FFEO 2428h
Bit R/W Description Default Value
31:16 R Reserved -
15:0 R/W | Response FIFO 8x16 bit 0000h
3.11.4.12 SDC Data FIFO Access Register (SDCDFA)
Address: FFEO 242Ch
Bit R/W Description Default Value
31:0 R/W FIFO 16x32 bit -
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3.12 Sound Mixer

3.12.1 Features
1. Sound data 8 Channel Playback

2. Sound data format 4-bit ADPCM, 8-bit PCM 16-bit PCM

3. AMBA Master Sound data , Address Loop
Playback Sound Buffer
4. Sound Stereo 1ébit MSB(Left)-justified format |, 44.1kHz Sampling Frequency .
Sampling Frequency 16.9344MHz Oscillator , PreScaler System
Clock Codec Clock
5. 8 Channel 0.172kHz 44.1kHz 256 steps Sound data Playback Frequency
, 256 steps Volume 16 steps Balance

3.12.2 Block Diagram

A ~
< AMBA BUS (AHB) >
\\\l TE 1[ P S
Interrupt AHB o , i
Slave [ 3 Master
Interface Interface
Channel
1 Arbiter
y v
Channel O
Sound 4_‘ Channel 1 |‘_4 ADPCM Decoder |_, Table |
Engine y

........................... W Bitch Genveratar |
Channel 7 |g ‘ |

16x32 FIFO (64Byte)

MSBILeft) T e T Linear Interpolation
~Justified format Serial Clock | TTtmea J P |

A— < =
Interface Generator
SCLK, LRCK, MCLK | External Clock
%+ Pre-Scaler

3-17 Sound Mixer Block Diagram
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3.12.3 Channel Register Map

3.12.3.1

Channel

Data

Sound Data Channel n Control Register (SNDCONnN)

Address: FFEO 3000h /FFEO 3020h / FFEO 3040h / FFEO 3060h / FFED80h / FFEO 30A0h / FFEO 30COh

/ FFEO 30EOh

Bit R/W Description Default Value
31:30 R Reserved -
29 R/W | Endian (For 3zit) Ob
0 : Little Endian
1 : Big Endian
28 R/W | Endian (For 1ébit) Ob
0 : Little Endian
1 : Big Endian
27:24 R/W | Pan pot Oh
Left / Right Balance
16 steps
23:16 R/W | Total Level FFh
Volume
256 steps
15 R/W | Channel Interrupt Ob
0 : Disable
1: Enable
Enable , Channel Half/End Address Interrupt
14:13 R/W | Quantization mode 00b
00 : Ignore mode setting and set to same state as Channei(id =
01 : 4bit ADPCM mode
10 : 8bit linear PCM mode
11 : 16bit linear PCM mode
12 R/W | Loop Ob
0 : Disable
1: Enable
11 W Channel Off -
10:8 R Reserved -
7:0 R/W | Playback pitch FFh
256steps (0.172 td4.1kHz)
4+ Endian 32-bit 16-bit Byte-Swap .
4+ Pan pot Total Level Sound data bit . Pan pot 16 steps @hd Certer
Left / Right Balance , Total Level 256 steps  Channel Volume
4+ Channel Interrupt Sound Buffer Half/End Address  Interrupt bit .
4+ Quantization mode Sound data format bit . , 00 , Channel
On /Off Off .
4+ Loop Data Size , bit . Loop bit Disable End
Address Channel Off , Enable Channel Off Loop Playback
4 Channel Off End Address Channel Off Off .
4+ Playback pitch Sound data Sampling Rate bit 0.172kHz ~ 44.1kHz 256
steps
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3.12.3.2 Sound Data Channel n Start Address Set Register (SNDADRnN)

Channel Sound BufferStartAddress
Address: FFEO 3004h/ FFEO 3@4h /FFEO 3044h /FFEO 3064h /FFEO 34h /FFEO 30A4h / FFEO 30C4h
/| FFEOQ 30E4h
Bit R/W Description Default Value
31:0 R/W | Start Address Oh
+ Sound Buffer Start Address . 32-bit Address

3.12.3.3 Sound Data Channel n Size Set Register (SNDSIZn)
Channel Sound Buffer Size

Address: FFEO 3008h /FFEO 3@8h /FFEO 3048h /FFEO 3068h /FFEO 3@B8h /FFEO 30A8h / FFEO 30C8h

/ FFEO 3CE8h
Bit R/W Description Default Value
31:22 R Resered -
21:0 R/W | Sound data Size Oh
4+ Sound Buffer Start Address Size . 22-bit Size Word
, 16MByte , tWord7i 1 .
+ Sound Mixer Sound data , 32-bit data 8 Sound data
Bourdary Zero padding

3.12.3.4 Sound Data Channel On / Status Register (SNDCHON)
Channel On/ Off

Address: FFEO 301t

Bit R/W Description Default Value
31:24 R Reserved -
23:16 R Channel busy Oh
Ch7~Cho0
15:8 R/W | Channépause Oh
Ch7~Ch0
7:0 R/W | Channel On/ Status Oh
Ch7~ChoO
4+ Channel busy Channel busy . Channel FIFO Empty
bit Clear
4+ Channel pause Channel Pause , .
4+ Channel On / Status , Channel<n> On bit ) , GSNDCONro
Quantization mode 00 ,  bit 0 . , Loop disable End
Address Channel Off
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3.12.3.5 Sound Data Channel Interrupt Status Register (SNDIRQSTAT)
Channel Sound Buffer Half End Address

Address: FFEO 3014

Bit R/W Description Default Value
31:16 R Reserved -
15:8 R Half Flag of Channel n Oh
Ch7~ChoO
7:0 R End Flag of Channel n Oh
Ch7~ChoO
4+ Half / End Flag Channel n @GNDCONIo Channelinterrupt enable , Sound
Buffer Half/ End Address Interrupt Set Flag bit Address
4+ Interrupt flag bit A6 , Channel Interrupt disable  Clear

3.12.4 Status and Playback Set Register Map

3.12.4.1 Sound Mixer Playback Set Register (SNDPLAY)
Playback

Address: FFEO 3014

Bit R/W Description Default Value
31:8 R Reserved -
7.4 R/W | Division Factor. 0 ~ 15 Oh
Generate master clock
master clock= AHB clock/ ( division factor+ 1)
3 R Reserved -
2 R/W | Sound data access mode 0b
0: DMA mode
1: Polling mode (for Test mode)
1 R/W | Master Clock Select Ob
0 : AHB Clock
1 : External Clock (16.9344MHz)
0 R/W | Sound Mixer Playback 0Ob
0 : Playback End
1 : Playback Start (During Playback)
samping frequencyi 44.1kHz
4+ Master Clock Select AHB Clock ,  Division Factor Sound Mixer Master
Clock .
4+ Sound data access mode Sound data bit . Default
DMA mode , AHB Master Transfer 32-bit  Size 8-beat
incrementing burst . , Test mode 0106 , Polling 8
Channel FIFO Sound data .
4+ Master Clock Select External Clock AHB Clock
bit . , External Clock 16.9344MHz , AHB Clock
Divider value 16.9344MHz .
4+ Sound Mixer Playback Sound Mixer Enable bit
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3.12.5 Test Mode Register Map

3.12.5.1

Channel FIFO Sound data

Sound Data Channel n FIFO Buffer Register (SNDBUFn)

Address: FFEO 300Ch / FFEOQ 302Ch / FFEO 304Ch / FFEO 306Ch / FFEO 308Ch / FFEO 30ACh / FFEO 30CCh

/| FFEO 30ECh
Bit R/W Description Default Value
31:0 R/W | FIFO Buffer Oh
Test Polling mode , FIFO  Write
4+ FIFO Buffer Test mode , Channel FIFO Sounddata bit
+ Channel FIFO 16x32bit , Channel FIFO 8 .
4+ Test mode , Channel On / Off Off , Playback
FIFO Empty Sound data
3.12.5.2 Sound Data Channel n FIFO Level Status Register (SNDLEVN)
Channel FIFO Level

Address: FFEO 301Ch / FFEO 303Ch / FFEO 305Ch/ FFEO 307Ch / FFEO 309Ch / FFEO 30BCh / FFEO 30DCh / FFEO

30FCh
Bit R/W Description Default Value
31:5 R Reserved -
4:0 R FIFO Level Oh
Data count value0O ~ 16
4+ FIFO Level Test mode . Channel FIFO Level 0~16 bit
3.12.6 Audio Serial Interface Format
3.12.6.1 MSB (Left)-justified format
Serial D/A Converter  Interface MSB(Left)-justified format LRCK
1% rising MSB .LRCK 610 , Left Channel SCLK 16
Serial D/A Converter SCLK rising data
\ '
RCK LEFT \ RIGHT /
SCLK - Il,l"_|'l .I,I'I —hlllll II,I"_ .Ii— '|Il _"\Il II.I.:—- I lllld—|lI I l.-"_"\l II.I.. —1'\. II — Ii— 1 —1.\.I .I,l"_|'l,l | I.1—|"‘ll
\y |y | S N f |-y _/ [ | S SR p (I L
B E AT N-th W ISB WMSB Y\ 2nd \ -ty LSBT
SO pospse sit Adasuf(isuf Bt A A Bit Agasnf\
3-18 MSB(Left)-justified Format
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3.12.6.2 Codec clock and Serial bit clock frequency

Codec clock LRCK , Sound Mixer 16.9344MHz Master
clock , 384fs 44 1kHz
LRCK 8.000 | 11.025 | 16.000 | 22.050 | 32.000 | 44.100 | 48.000 | 64.000 | 88.200 | 96.000
(fs) kHz kHz kHz kHz kHz kHz kHz kHz kHz kHz
256fs
2.0480 | 2.8224 | 4.0960 | 5.6448 | 8.1920 | 11.2896 | 12.2880 | 16.3840 | 22.5792 | 24.5760
CODEC 384fs
Clock
MHz) 3.0720 | 4.2336 | 6.1440 | 8.4672 | 12.2880 | 16.9344 | 18.4320 | 24.5760 | 33.8688 | 36.8640
512fs
4.096 | 56448 | 8.1920 | 11.2896 | 16.3840 | 22.5792 | 24.5760 | 32.7680 | 45.1584 | 49.1520

Serial bit clock frequency

3-16 Sampling Frequency ar@ode clock

Sound Mixer Codec Clock
CODEC Clock Serial clock frequency (SCK)
384fs 32fs

3-17 Sampling Frequency and Serial bit clock

3.12.6.3 Volume and Balance Control

Volume Control Total Level 6 & 0 1% Volume 256steps
0 1 2 3 a4 5 B | e FA | FB | FC | FD | FE | FF
Total Level | Min | _ Scale Down Max

3-18 Total Level steps

Balance Control Pan pot 0 & 16 steps  Panning . h® 0 Left / Right Off
o | 1|2 |3|4a4|5 |6 |7 |8|9|Aa|B|C|D|E]|F
Left Off On On Scale Down _ | Off
Right | Off | Off P Scale Down Oon On
3-19Pan pot steps
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3.13 CRT GUN

3.13.1 Description

EAGLE
Gun

Gun Controller 2
( Positive / Negative Trigger )

3.13.2 Features

- Max 2 Gun Module Interface.
- Gun

3.13.3 Block Diagram

Gun Module Interface

( Polarity ) & Display ( Non Interlace / Interlace )

, Non-Interlace / Interlace

X

Gun

Input
port

Display
Related
Signals

- X

Gun

[ D Interrupt
Request Gun o
_>
Display
Coordinate ( X,Y)
Display
AHB ——
> Counter
Interface Control
Signals
Display
Coordinate ( X,Y)
_>
<« Gun1l
Interrupt
. v Request

Input
port

3-19CRT GUN Block Diagram

Operational Descriptions

Display Counter CRT-Controller Display
( Interlace )) Display
Gun port Trigger
Display Gun X/Y Register

( H/V Sync, H/V Display, Dot clock, Field
Counting

, Interrupt Gun
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3.13.4 CRT GUN Control Register (GUNCON)

Address : FFEO 4000h

Bit R/W Description Default Value
31:5 R Reserved -
4 R/W | Interlace / Norinterlace Mode setting Bit 0b
( 0: Nontinterlace Mode, 1: Interlace Mode )
3 R/W | Gun1l Polarity Bit ( 0: Positivarigger, 1: Negative Trigger ) Ob
2 R/W | GunO0 Polarity Bit ( 0: Positive Trigger, 1: Negative Trigger ) Ob
1 R/W | Gunl Enable Bit. Ob
0 R/W | GunO Enable Bit. 0b
Control Register Bit 0,1 Gun Module /
Bit 2.3 Gun Interrupt .
Positive Trigger Mode Edge Interrupt , Negative Trigger Mode
Edge Interrupt
Bit4 Display .
NorInterlace mode Y 1 , Interlace Mode
Field Y Y 2

3.13.5 CRT GUN 0/1 X Position Register (GUNXPO \ GUNXP1)

Address : FFEO 4004h / FFEQ 400C

Bit R/W Description Default Value
31:10 R Reserved -
9:0 R Gun X Position 000h

3.13.6 CRT GUN 0/1 Y Position Register (GUNYPO \ GUNYP1)
Address : FFEO 4008h / FFEO 4010

Bit R/W | Description Default Value
31:10 R Reserved -
9:0 R Gun Y Position 000h
Gun X/Y Position Register interrupt , Gun Display , Interrupt
Up-date

3.13.7 CRT GUN Interrupt Status Register (GUNIRQSTAT)

Address : FFEO 4014h

Bit R/W Description Default Value
31:2 R Reserved -
1 R/W Gunl interrupt Pending bit Ob
bit 1 , Gunl interrupt pending bit .
0 R/W GunO interrupt Pending bit Ob
bit 1 , Gun0 interrupt pending bit

Status ( Interrupt Pending ) Register Channel interrupt

Interrupt , Channel Pending Bit ,
Service routine (Interrupt Controller Service Request Clear ) Channel Bit ilo
Write Pending bit

129 CONFIDENTIAL Advanced Digital Chips, Inc.



EAGLE PRELIMINARY

Ver 1.6

3.13.8 CRT GUN Group Interrupt Handling

Interrupt Occured !!!

Interrupt Service
Routine

Read Pending Register

IRQ Service Correspond

Until all the Pending Bit

pending bits
cleared.

Clear Interrupt Request

Clear Correspond
Interrupt Pending Bit

3-20CRT GUN Interrupt Handling
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3.14 Video Encoder
Introduction

Multi-Standard Video Encoder IP . Multi-Standard Video Encoder Digital Component
Data (RGB) , NTSC/PAL . Multi-Standard Video Encoder

Multi -Standard Video Encoder Feature$

3.14.1 Multi-Standard

Format Lines Fields FSC(Mhz) Country
NTSGM 525 60 3.579545 USA, Many Country
NTSCJapan 525 60 3.579545 Japan

PAL-B,G 625 50 4.433619 Many Country in Europe
PAL-D 625 50 4.433619 China

PAL-H 625 50 4.433619 Belgium

PAL-| 625 50 4.433619 Great Britain, others
PAL-M 525 60 3.575612 Brazil

3-20Video Multi-Standard

3.14.2 Features

Digital PAL/NTSC encoder

Hue Program Control

RGB to YCbCr Converter

Internal Color Bar Test Pattern

10Bit CVBS Output @ 27Mhz

Programmable &ilter Bandwidth

Programmable Pedettaevel On/Off

Programmable MultStandard Format

Input Data Range(RGB Mode) : RGB : 0 ~ 255, each 8bit
Encoder can be Master or Slave

CmIeTMmMUOw>
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3.14.3 General Description

, Color Bar Pattern generator, RGB to YCbCr color space converter, internal timing
generator, multstandard encoder and register . HUE control,
Chrominance LowPass Filter . Horizontal / verical active signal Enc_HAV Enc_VAV
start position polarity Enc_HPCandEnc_VPC Control

A Video EncoderBlock Diagram

Enc_RGB Enc_CVBS

v

10bit
> DAC

Enc_ DacClk

EnC Cntrl _ Igg;igtoelr
(8bit*3) Signals

1

| |
[ Enc_rstb Enc Clk
Ext HS Sync_Sel _ _

3-21Video EncodeBlock Diagram

A Interface Internal Signals
1. Input:

Enc_rsth: Encoder Reset Signal (Active Low)
V  Enc_Clock: Encoder system clock @ 27Mhz
V  Ext VS : CRT Controller Vertical Sync.
V  Ext HS: CRT Controller Horizontal Sync.
V  Sync_Sel : CRT or Encoder Syr&elect Signal
V  Enc_RGB: Encoder RGB 8bit @ 13.5Mhz
V  Enc_Cntrl: Encoder Control Register Signals (8bit * 3)
Output:
V  Enc_VS: Encoder VerticaBync.Signal: Active Low
\Y,
\Y,
\Y,
Y
Y
Y
C

<

Enc_VAV : Encoder Vertical Active Signal : Active High
Enc_HS: Encoder Horizontabync.Signal: Active Low
Enc_HAV : Encoder Horizontal Active Signal : Active High
Enc FID: Encoder Fi el @: TopCeldhFE ii € li ¢t r JEvep)Rield® o t( tdbo m
Enc_CVBS: Encoder CVBS Data @ 27Mhzomposite videol10bit)
Enc_DacClock Encoder CVBS DAC Clock @ 27Mhz
ontrolRegister SignalfRefer toControl Register Map
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A Relationship betweerData & Timing Signals

 ——

Top Field (FID=0)

Bottom Field (FID=1)

240 Line Per Field

< 720Pixel@13.5Mhz

Enc_HA

3-22Video EncodeRelationship betweeBncoder Timing SignalandData(NTSC)

240 Line Per Field

A
v

Enc_HAV U

leooes) U U L__

Enc_VAV

3-23Video EncodeRelationship betweeBnc_VAV andEnc_HAV
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Sync. (Enc_VAV, Enc_HAV, Enc_FLD) .
Enc_FLD Top(Odd)/Bottom(Even) . Data rate 13.5Mpixels/sec . Horizontal
720 , Vertical NTSC 240 , PAL 288

A Video Encoder Master/Slave mod control

Master/Slave fiSync_Sed , CRT Controller Configuration
18 Bit .. iSync_Sed ao , Master
,ASync_Se& &0 Slave .
Master , Frame Memory, Storage pre-load Enc_HPC
Enc_VPC Horizontal/Vertical Preactive (Enc_HAV, Enc_VAV)
Enc_HPC Enc_VPC Horizontal/Vertical Preactive polarity .
Enc_HAV Enc_HPC , Enc_VAV and
Enc_VPC .
Slave , Sync. (Hsync., Vsync. ) CRT Controller

Enc_VS_| |
s U U U U U U LU UL
|
i

Enc_VAV

Enc_VAV

Enc_VAV |

|
Enc_VPC Enc_VPC Enc_VPC
=8h3F =8'h40 =8'h41l

3-24 In Master modef Video EncoderRelationship betweelinc VAV & Enc_VPC reg.

A Video Encoder CVBS output timing

Multi-Standard Video Encoder (CVBS)
NTSC System Top/Bottom Field 525 Line (Active Line:480Line, Top/Bottom: 240 Line)
, PAL System 625 Line (ActiveLine : 576 Line, Top/Bottom:288Line)
Field Equalization PulseSerrationPulse, EquallzatlorPuIse

System color burst phase line by line

Composite NTSC/PAL¥ +C
=Y + Usinmt + Vcosmt, w = 2pFsc
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AN

524 525

AN

V\—> ANALOG FIELD 1

EQUALIZING
PULSES
[——ANALOG FIELD 2

SERRATION
PULSES

BURST PHASE

N

261 262 263 264 265 266
|

N

—— ANALOG FIELD 4

i

267 268
START
OF
l/\ T/\ l/\—» ANALOG FIELD 3 VSYNC
524 525 1 2 3 4 5 6
——
1 FRAME 2 FRAME /\ BURST PHASE

261 262 263 264 265 2

BURST BEGINS WITH POSITIVE HALF CYCLE
VURST PHASE = 180 RELATIVETOB- Y

BURST BEGINS WITH POSITIVE HALF CYCLE

268

269

- o~

/ \\\\

VURST PHASE = 180 RELATIVETOB- Y

4 le—HSYNC_
iz i

EQUALIZING
PULSES

269 270 271 272
8 9 10 11

22

1
AN

22

A\

285 286

3-25Video EncodeNTSC System CVBS Timing & Color Burst Phase

-
E

N

——- ANALOG FIELD 7

START
OF
VSYNC

T/\ L/\ T/\ {\ —— ANALOG FIELD 5
620 621 622 623 624 625 !
i
~7>~__~ - U COMPONENT OF BURST PHASE P
:
L/\ /7 — ANALOG FIELD 6 H

§‘ 308 309 310 311 312 313 314 315

— ANALOG FIELD 8

316 317 318

1.0
L~

335 336

[WASENYAN

23 24

308 309 310 336
BURST EILDE ONE.
BLANKING Ell DE TWOQ.
INTERVALS™ | EILDE THREE
1 FiuoE Four I
T BURST PHASE = REFERENCE PHASE = 135 RELATIVE TO U PAL SWITCH =0, +V COMPONENT
l BURST PHASE = REFERENCE PHASE + 90 =225 RELATIVE TO U PAL SWITCH =0, - V COMPONENT
(B, D, G, H, I, Combination N) PAL Format and Burst Blanking
3-26 Video EncodePAL System CVBS Timing & Color Burst Phase
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A HUE control

Color subcarrier 27MHz Dot Clock . Dot Clock Jitter FrequencyDeviation
HUE noise Color subcarrier . Video encoder HUE noise
Color subcarrier 8 bit Enc_HUE
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3.14.4 Encoder Control Register Lists

The below Control Registers are used to control the each of-Btaltidard Video Encoder.

Multi -Standard Video Control Registers map

Name Bits | Default Function Description Etc.
Video Encoder Control Registers
Enc_Mode 8 8 6 h 0| Encoder Modeontrol register
Enc_Hue 8 8 6 h 0| Encoder Hueadjustcontrol register
Enc_VPC 8 8 6 h 4| Encoder Vertical Phasmntrol register
Enc_VPC 8 8 6 h 4| Encoder HorizontaPhasecontrol register
Enc_Test 8 8 6 h 0| Encoder Testontrol register
Enc_Brightness| 8 8th80 | Encoder Brightness register
Enc_Contrast | 8 8th80 | Encoder Contrast register
Enc_Saturation| 8 8th80 | Encoder Saturation register

3.14.5 Enc_Mode Register (ENCMODE)

Address : FFEO 440Ch

Bit R/W Description Default Value
31:8 R Reserved -
Encoder Input Video Data Select
. Input Component , A100
Test Pattern (Color Bar Pattern)Display ,
7:6 R/W | f000 Input Format RGB CVBS Signal 00b
Color Space Converter YCbCr Format

00: RGB Data Select
10 : Internal Color Bar Select

Software Reset

: Software Reset , Video Encoder Disable or Enable
5 R/W . Ob
0: Software Reset
1: Software Set

Pedestal enable

:NTSC , 7.51RE Pedestal Level ,
4 RIW NTSCGJ Pedestal Level . Pedestal Level ob
on/off control .

0: Pedestal Off
1: Pedestal On

Chrominance Low-pass filter bandwidth

: CLPF Bandwdth , Color Bandwidth
Color .

3:2 R/W | 00:1.2Mhz 00b

01:1.0Mhz

10: 0.8Mhz

11: 0.6Mhz

Format
: System ,
System Timing FSC

00: NTSC

10: PAL-M

X1:PAL

1:0 R/W 00b
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3.14.6 Enc_Hue Adjust Register (ENCHUE)
Address : FFEQ 440
Bit R/W Description Default Value
31:8 R Reserved -
7:0 R/W | Encoder Hue Adjust 00h
: Color , 8bit
360 ColorPhase , 80h  Color Burst
Phase 180 '
3.14.7 Enc_VPC Register (ENCVPC)
Address : FFEQ 440&h
Bit R/W Description Default Value
31:8 R Reserved -
7 R/W | Enc_VAV_P Ob
: Vertical Active Signal Polarity
Bit.
0: Encoder Vertical Active i§nal Polarity No Inversion
1: Encoder Vertical Active Signal Polarity Inversion
6:0 R/W 40h

Enc_VAS
: Vertical Active Signal Start Line
, Image Rolling

00: Encoder Vertical Active Startihe Shift +64 Line
40: Encoder Vertical Active Start Line no Shift
7F :Encoder Vertical Active Start Line Shif64 Line

3.14.8 Enc_HPC Register (ENCHPC)

Address : FFEO 440Ch

Bit R/W Description Default Value
31:8 R Reserved -
7 R/W | Enc_HAV_P Ob
: Horizontal Active Signal Polarity
Bit.
0 : Encoder Horizontal Active Signal Polarity No Inversion
1: Encoder Horizontal Active Signal Polarity Inversion
6:0 R/W | Enc_HAS 40h
: Horizontal Active Signal Start Pixel
, Image
00: Encoder Horizontal Active Start Shift +64 Pixel
40: Encoder Horizontal Active Start no Shift
7F :Encoder Horizontal Active Start Shif64 Pixel
* When Encoder Master SynGeneration Mde(CRT Configuration reg.[18] .0,
Enc_VPC reg. 3k Enc_HPC reg. 38set.
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3.14.9 Enc_Test Register (ENCTEST)

Address :FFEO 441th

Bits.
0: DAC Clock Polarity No Inversion
1: DAC Clock Polarity Inversion

Bit R/W Description Default Value
31:6 R Reserved -
5:4 R/W | Video Output format 00b

: Normal mode Bits ,
CVBS or Luminance. or Chrominance
Bits.
00: Encoder CVBS Output
01: Encoder Lurmance.output
10: Encoder Chromance.Output
11: Reserved
3:1 R Reserved -
0 R/W | DAC Clock Polarity Ob
: Normal mode Bits ,
DAC Clock Phase

3.14.10 Enc_Brightness Register (ENCBRIGHT)

Address :FFEO 4414

Bit R/W Description

Default Value

31:8 R Re<rved

7:0 R/W | Encoder Brightness Control
: Luminance Bright Control

80h

Brightness Contral
8h1111 1111 : 255 ( Bright)

81000_0000 128 (Default)
80000_00000  (Dark)

3.14.11 Enc_Contrast Register (ENCCONTRAST)

Address : FFEO 4418h

Bit R/W Description

Default Value

31:8 R Reserved

7:0 R/W | Encoder Contrast Control
: Luminance Contrast Control

80h

Contrast Control :
81111 1111 : 255 ( Maximum Contrast )
8d01000_0000 : 128 ( Default )
830000_0000:0 ( Minimum Congt)

3.14.12 Enc_Saturation Register (ENCSATURATION)

Address :FFE0 441Ch

Bit R/W Description

Default Value

31:8 R Reserved

7:0 R/W | Encoder Saturation Control

80h

139 CONFIDENTIAL

Advanced Digital Chips, Inc.




EAGLE PRELIMINARY Ver 1.6

| | | : ChrominanceSaturatiorControl |

SaturationControl :
81111_1111 : 255 ( Maximum )
8t1000_0000 : 128 ( Default )
830000_0000:0 ( No Color)
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3.15 CSC Image Capturer

3.15.1 Description

EAGLE CSC Image Capturer ( Decoder or Scaler CSC block Color Space Converted Data,
RGB 8/8/8) Frame Memory .
RGB data (Gain) , XIY  Down Scaling, X/Y
(Interlace / NonlInterlace ) Mode , Multi-Master System
Local Bus ( EAGLE AMBA Layer) Bus access time

3.15.2 Features

- Interlace / NorAnterlace Mode
- PixelGain .
- X/Y Down Scaling &Rendering X/Y Position
- Selectable Bus Request FIFO Level. ( 16 or 32 Level Request )
* Notice !!!
Dot-Clock CSC Image Capturer Module System(AHB) Yo

3.15.3 Block Diagram

Frame Bank Display Size Erame Arbiter Frame Memory

Related Parameters Hand Shake Signal Hand Shake Signal
v
- N r Y o
CSC | mage Capturer
Core
FIFO
. Control
Main Control Frame Signal
FSM Memory il
Addr/ess
7> Engine
Dedicat ed
FIFO Write [63:0] X[31:0]
AHB g%';t;f’s' Data DMAC Dual Port FI Fg
Interface § ~ 2 " Pixel Gain L) &
Controller
c | FlI FO FIFO Data
ontro
Signals Controller €&~
Z. o
7
Down
Scaler
\. S ) - o’ \ y
Display Related Signals
Frame/ Field Syng ﬁh}
V/ H Display,
Dot Clock Frame Memory
CSC Conversioned Data Related Signals
Request, Address, Data
CSC Enable
-
Interrupt
Request

3-27 CSC Image Capturer Block Diagram
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3.15.4 Operational Descriptions

CSC Image Capturer AHB Interface Module, Engine Core, Engine DMAC & FIFO
Controller, 64x32 Dual Port FIFO

1) AHB Interface Module :
AMBA Layer Bus Interface module  Register Bank .
Register Engine Master Device module

2) CSC Image Capturer Core:

Engine Core Main Control FSM, Pixel Gain Controller, X/Y Dow®caler
Main Control FSM ( Sync, Display, etc..) Engine
, Pixel Gain Controller RGB Data Gain
X/IY Down Scaler Down Scale Factor image Sizing .
Frame Sync Rising Edge Interrupt . ( Graphic

2)

3) Engine DMAC & FIFO Controller:

Engine DMA Controller Bus Request FIFO Level FIFO Level Bus , Bus
, Request Level  Memory Controller
FIFO Controller FIFO ( 64X32Dual Port Sync FIFO )

3.15.5 Engine Control Register (CSCICCON)

Address : OxFFEO 4800

Bit R/W Description Default Value
31:10 R Reserved. -
9 R/W | Color-SpaceConversion Source Select
0: External Video Decoder Ob
1: Scaler
8 R/W | Color-SpaceConversion Block Enable. 0b
7:4 R Reserved -
3 R/W | FIFO Request Level Setting Bits.
0: Level 32 Request Ob
1: Level 16 Request
2 R/W | Non Interlace / Interlace Setting Bit.
0: Interlace Mode Ob
1: Nonnterlace Mode
1 R/W | Engine Enable 0b
0 R/W | Image Capture Mode 0b
Control Register Bit 00 Image Capture Mode Rendering Engine Render to Front Buffer / Back Buffer
Bit Memory Map Frame Buffer
1. Capture Mode Off / Front Buffer Rendering
Capture , Frame Buffer 1
Frame Buffer = Rendering Buffer = CRT Display Buffer.
CRT Display Rendering Buffer , Display
Rendering Display
2. Capture Mode Off / Back Buffer Rendering
Capture , Frame Buffer 2 .
CRT Display Front Buffer , Rendering Back Buffe
Buffer Switching Rendering Engine Flip Command .
Mode (1 ) Rendering buffer Display buffer , ( Rendering Buffer =
~Display Buffer ) Rendering Flip Command Rendering Display
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3. Capture Mode On / Front Buffer Rendering
Image Capture , Frame Buffer 1

Frame Buffer = Image Capture Buffer = Rendering Buffer = CRT Displsfer.

1 3 Buffer 1

4. Capture Mode On / Back Buffer Rendering

Image Capture , Frame Buffer 4 .
Image Capture, Rendering, CRT Display Buffer
Engine Flip Command

Buf fer Switching
By Flip Command

[ [

, Buffer Switching Rendeing

/

CRT Display Buffer Frame Buffer#0 X Frame Buffer#1 X Frame Buffer#2 X Frame Buffer#3 X
Rendering Buf fer Frame Buffer#1 X Frame Buffer#2 X Frame Buffer #3 X Frame Buffer#0 X
CSC I mage Frame Buffer#2 X Frame Buffer#3 X Frame Buffer #0 X Frame Buffer#1
Capture Buffer

3-28 Frame Buffer Switching & Pipe Line Operation

Local SDRAM

Data RAM
Area

Frame Start Address R

Frame Buffer #0

Frame Buffer#1

Frame Buffer#2

Texture Start Address Frame Buffer#3
(If Non Texture Memory Mode = ——a|

Activated)

Texture Area

3-29 Frame Buffer Assignment
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Frame Buffer Size Display Screen Size( CRT Controller X /Y Resolution )

X Resolution | Y Resolution| Buffer Size
0*0 < Display Area < 512 *512 0 0 512KB
512 *512 < Display Area < 1024 *512 1 0 1MB
512 *512 < Display Area < 512 * 1024 0 1 1MB
512 *512 < Display Area < 1024 * 1024 1 1 2MB
Control Register Bit fildo Engine Enable Engine /
Enable Bit Setting Parameter parameter
CSC Image Capturer Frame Enable bit Clear
CSC Image Capturer , Frame Engine Idle
Control Register Bit fi2d Nor-Interlace / Interlace Bit format ( Interlace / Nointerlace )

Local bus

Control Register Bit 30 FIFO Request Level Setting Bit FIFO Level
.FIFO Depth 64 , 16 (Quarter Full) / 32 ( Half Full ) Request
Multi Master System  Data Acquisition time bit  Quarter full request

bus request time bit  half full request
Control Register Bit i80 Color Space Conversion Block / .
Control Register Bit 90 Color Space Conversion Block Source Bit
3.15.6 Pixel Gain Control Register (CSCICPGCON)
Address : OxFFEO 4804
Bit R/W Description Default Value
31:24 R/W | Red Pixel Gain Value FFh
23:16 R/W | Green Pixel Gain Value FFh
15:8 R/W | Blue Pixel Gain Value FFh
7 R Reserved -
6 R/W | Red Pix¢ Gain Control 0b
( 1: 0 dB<=Gain < 3dB, Ginfinite< Gain < 0dB )
5 R/W | Green Pixel Gain Control 0b
( 1: 0 dB<=Gain < 3dB, Ginfinite< Gain < 0dB )
4 R/W | Blue Pixel Gain Control 0b
( 1: 0 dB<=Gain < 3dB, 0Oinfinite< Gain < 0dB )
3:1 R Reserved -
0 R/W | Gain Control Enable Ob
Pixel GainControlRegister R/G/B Data (Gain) control
Gain Control Image Capture Pixel Gain Control Enable Bit fi00 Setting
Gain Control Pixel [ Pixel[7:0] * { Gain Control, Gain Value[7:0] } ]/ 2”8
Overflow Clipping

3.15.7 X Coordinate Down Scaling Control Register (CSCICXDSCON)

Address : OxFFEO 4808

Bit R/W Description Default Value
31:13 R Reserved -
12:8 R/W | Down Scale Factor 1Fh
7:1 R Reserved -
0 R/W | X Coordinate DowrScaling Enable 0b
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0: 1:1 Mapping
1: Down Scaling Enable.

X Coordinate Down ScalinGontrolRegister Capture image X Down Scaling

X Coordinate Down Scaling Enable bit fi00

Down Scaling X Capture
Setting
Image X : ((DownScakFactor + 1) /32) * Original Size Down Scaling

3.15.8 Y Coordinate Down Scaling Control Register (CSCICYDSCON)

Address : OxFFEO 480C

Bit R/W Description Default Value
31:12 R Reserved -
11:8 R/W | Down Scale Factor Fh
7:1 R Reserved -
0 R/W | Y Coordinate Down Scaling Enable Ob
0: 1:1 Mapping
1: Down Scaling Enable.

Y Coordinate Down Scaling RegisterCapture image Y
Down Scaling

Setting
Image Y

Y

Capture

Down Scaling

Y Coordinate Down Scaling Enable bit fi00

Down Scaling Factor Fh ~ 8h : @own Scak Factor + 1) / 16 ) * Original Size
Down Scaling Factor 7h ~ Oh : @own Scak Factor + 9 ) / 32 ) * Original Size
Down Scaling

3.15.9 Rendering X Start Point Register (CSCICXSP)

Address : OxFFEO 4810

Bit R/W Description Default Value
31:11 R Reserved -
10: 4 R/W | X Display Start Coordinate [10:4] ( Horizontal 16 Pixel Offset ) 00h
3:0 R Reserved -

Rendering X Start Point Register

X

X

16 Pixel

Capture image X

Offset

3.15.10 Rendering Y Start Point Register (CSCICYSP)

Address : OxFFEO 4814

Bit R/W Description Default Value
31:10 R Reserved -
9:1 R/W | Y Display Start Coordinate [9:1] ( Vertical 2 Pixel Offset ) 00Ch
0 R Reserved -

Rendering Y Start Point Register

Y

Y

2 Line Offset

Capture image Y
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3.16 OSD Controller

3.16.1 Features

OSD On Screen Display

- 4bit, 8bit, 16bit color

- Interlace / Nordnterlace

CRTC

- CRTC resolution (Resolution is determined by CRTC)

- alphablending

- Programmabl®©SD window

3.16.2 Block Diagram

AMBA Bus (AHB)

Local
Memaory
Control

.‘—
|
Memory
‘:;\ Interface
32 bitl
|
|
|

\/

AMBA

Interface
o

Pallete
FIFO Memory [ |

II\“ 32 x 32 :\“ —
32hit 16bit | 256 x 24|  24pijt

CRTC
Video Data
control 24bit
signal

3-300SD Block Diagram

Output
[Generation
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Register Description

3.16.3 OSD Control Register (OSDCON)

Address : FFEO 4C00h

Bit R/W Description Default Value
31:6 R Reserved -
5 R/W | OSDEnable Ob
4 R/W | CPU Palette RAM Accedsnable Ob
3 R/W | Second VisibleAreaEnable Ob
2 R/W | First Visible Area Enable Ob
1:0 R/W | Select the BPP (Bits Per Pixel) mode for OSD 00b
00: 4 BPP
01: 8 BPP
10: 16BPP
Visible Area Enable Disable Visible area
3.16.4 OSD Transparent Color Register (OSDTC)
Address : FFEO 4C04h
Bit R/W Description Default Value
31:24 R Reserved -
23:16 R/W | Red value 00h
15:8 R/W | Green value 00h
7:0 RW | Blue value 00h
OSD image
3.16.5 AlphaBlending Control Register (OSDACON)
Address : FFEO 4C08h
Bit R/W Description Default Value
31:26 R Reserved -
25 R/W | Alpha Blending Color Ob
0 : Alpha Blending Color Regier Alpha
Blending
1 : Transparent Register
Alpha Blending
24 R/W | Alpha Blending en / disable Ob
0 : disable
1: enable
23:16 R/W | Alpha Blendingratio of Red color 00h
15:8 R/W | Alpha Blending ratio of Ggen color 00h
7:0 R/W | Alpha Blending Blueatio of Blue color 00h

Alphablending is image processing that combine the OSD image and the CRTC image.

Display_image = A*OSD_image + {1A)*CRTC_image
A : alpha blending ratio
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3.16.6 OSD Alpha Blending Color Register 0 (OSDACDO0)

Address : FFEO 4C0Ch

Bit R/W Description Default Value
31:25 R Reserved -

24 R/W Alpha Blending en / disable Ob
23:16 R/W | Alpha Blending Colo0O Red 00h
15:8 R/W | Alpha Blending ColoO Green 00h

7:0 R/W | Alpha Blending Colo© Blue 00h

3.16.7 OSD Alpha Blending Color Register 1 (OSDAC1)

Address : FFEO 4C10h

Bit R/W Description Default Value
31:25 R Reserved -

24 R/W Alpha Blending en / disable Ob
23:16 R/W | Alpha Blending Coloil Red 00h
15:8 R/W | Alpha Blending Coloil Green 00h

7:0 R/W | Alpha Blending Colotl Blue 00h

3.16.8 OSD Alpha Blending Color Register 2 (OSDAC?2)

Address : FFEO 4C14h

Bit R/W Description Default Value
31:25 R Reserved -

24 R/W Alpha Blending en / disable Ob
23:16 R/W | Alpha Blending Colo2 Red 00h
15:8 R/W | Alpha Blending Colo2 Gree 00h

7:0 R/W | Alpha Blending Colo® Blue 00h

3.16.9 OSD Alpha Blending Color Register 3 (OSDAC3)

Address : FFEO 4C18h

Bit R/W Description Default Value
31:25 R Reserved -

24 R/W Alpha Blending en / disable Ob
23:16 R/W | Alpha Blending Color3 Red 00h
15:8 R/W | Alpha Blending ColoB Green 00h

7:0 R/W | Alpha Blending ColoB Blue 00h

3.16.10 OSD Frame Memory Start Address Register (OSDFMSA)

Address : FFEO 4C1Ch

Bit R/W Description Default Value
31:2 R/W | FrameMemorystart addres Oh
1:0 R Reserved -
OSD Image
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3.16.11 Palette RAM Data Register (OSDPRD)
Address : FFEO 4C20h
Bit R/W Description Default Value
31:24 R Reserved -
23:16 R/W | Internal Palette RAM Red Value Undefined
15:8 R/W | Internal Palette RAM GreeValue Undefined
7:0 R/W | Internal Palette RAM Blue Value Undefined

3.16.12 First OSD window start position Register (OSDWSPO)

Address : FFEO 4C24h

bmp

Bit R/W Description Default Value
31:16 R/W | Vertical position 0000h
15:0 R/W | Horizontal position 0000h

4BPP : 8

8BPP : 4

16BPP : 2
640x480 0, 0) (639, 479)

3.16.13 First OSD window size Register (OSDWSO0)

Address : FFEO 4C28h

Bit R/W Description Default Value
31:16 R/W | Vertical size 0000h
15:0 R/W | Horizontal size 0000h

4BPP : 8
8BPP : 4
16BPP: 2
CRTC 640 x 480
Start position register 6x00C80010 // (16, 200) ,
Area size =0x00C80190 // 400 x 200
e 400 —»!
:i/(ﬂi, 200) :
I___T__
|
I
|
S
640
BLIE
| |
3-31 Example OSD Windoviet
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3.16.14 Second OSD window start position Register (OSDWSP1)

Address : FFEO 4C2Ch

Bit

R/W Description Default Value
31:16 R/W | Vertical position 0000h
15:0 R/W | Horizontal position 0000h
4BPP : 8
8BPP : 4
16BPP : 2
640x480 (0, 0) (639, 479)

3.16.15 Second OSD window size Register (OSDWS1)

Address : FFE04C30h

Bit

R/W Description Default Value
31:16 R/W | Vertical size 0000h
15:0 R/W Horizontal size 0000h
4BPP : 8
8BPP : 4
16BPP: 2
*
First OSD window Second OSD window First O window
EX)
1) 2)
= ]
Second
Second 0OSD window
OSDwindow | | | | o
[} [
First :
OSD window osnF\I.:isrt:dow

2L

2LUH

LU
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3.17 JPEG Image Capturer
3.17.1 Description
EAGLE JPEG Image Capturer JPEG Decoding YCbCr RGB
Conversion Memory .
RGB data (Gain) , XIY , Y Offset Address  , 16 or 24 Bit Per
Pixel
3.17.2 Features
- Bit Per Pixel 16 or 24bit
- PixelGain .
- Rendering X/Y Position
- Texture / Local Memory
3.17.3 Block Diagram
Frame Bank & Display Size Memory
Related Parameters Hand Shake Signal
[ ) JPEG | mage Capturer )
Core
FIFO
Main Control antrol
FSM Memory siopal
Address
——lyy
FIFO Writ :0 31:0
AHB Sighals - pata FI FO (1L 03
Interface }_ "~ | Cnozﬂocl;l:n Controller FIFO
Control FIFO Data
ontro ‘ Z ,
Signals
Color Space Conversion
( YCbCr -> RGB)
A\ g N _ - J
Source Image Related Signals
Image Size, +>
Format ( 4:2:2 or 4:2:0) Memory
Data Enable, Data Related Signals
< Request, Address, Data
Interrupt
Request
3-32JPEG Image Capturer Block Diagram
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3.17.4 Operational Descriptions

JPEG Image Capturer AHB Interface Module, Engine Core,nfine & FIFO Controller,
51232 Dual Port FIFO

1) AHB Interface Module :
AMBA Layer Bus Interface module  Register Bank .
Register Engine Master Device module

2) JPEG Image Caprer Core:

Engine Core Main Control FSM, Pixel Gain Controller, Color Space Conversion
Main Control FSM JPEG (X/Y Size, Data Enable, Format etc.. )
Engine , Color Space Conversion YCbCr Data RGB ,
Pixel Gain Controller RGB Data Gain .
Write Interrupt
3) FIFO Controller:
FIFO Controller FIFO ( 512x32 Dual Port Sync FIFO ) FIFO Level Bus
, Bus , Request Level  Memory Controller

3.17.5 Engine Control Register (JICCON)

Address : OxFFEO 5000

Bit R/W Description Default Value
31:6 R Reserved. -
5 R/W | Texture Memory Use.
0: Local Memory Use Ob
1: Texture Memory Use
4 R/W | CSCimageCapture (CSCICE) Address Area Use
0: Separatédddress Use Ob
1: CSClmage CaptuneFrame Buffer Use
3 R Reserved. -
2 R/W | User Y Offset Address Enable 0b
1 R/W | Bit per Pixel
0: 16 bit RGB Ob
1: 24 bit RGB
0 R/W | JPEG Image Capture(JPEG ICE) Enable 0Ob
0: Disable
1: Enable
Control Register Bit fi00 Engine Enable Engine / .
Enable Bit Setting Parameter parameter

Control Register Bit fild0 JPEGImage CaptundJPEG ICE) RGB Conversion
Pixel  Bit Register . 16 bit RGB GraphicRenderingengine Image Processing
, 24 bit RGB GraphicRenderingEngine Image Processing
, CRT Control Register Bit il6d 124 bit RGB )

Control Register Bit4o B0 Memory Map Image

Control Register Bit 4o Ao Control Register Bit 20 50 .
Control Register Bit 40 Default &6 , @6 Memory Map Image Base
Address{ICBSA) . Cortrol Register Bit 50 Local / Texture Memory
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Control Register Bit 40 dlo Graphic Rendering Engine Render to Front Buffer / Back Buffer
Bit Memory Map CSClmage Captune Frame Buffer JPEGImage Capturer
Base Address(CBSA CSClmage Captune JPEGImage
Capturer Control Register Bit 40 dld Memory
1. Control Register Bit 0= @6/ Front Buffer RenderingGraphicRenderingengine)
Image Capture Buffer JPEG Decoding Image , Frame Buffer 1
Frame Buffer = Image Capture(JPEG ICE) Buﬁer = Rendering Buffer = CRT Display Buffer
CRT Display Rendering Buffer , Display
Rendering Display
2. Control Register Bit 40 = @8/ Back Buffer RenderingGraphic Engine)
Image Capture Buffer JPEG Decoding Image , Frame Buffer 4 .
Image Capture(JPEG ICE), Remthg, CRT Display Buffer , Buffer  Switching
Rendering Engine Flip Command
Buf fer Switching
By Flip Command
CRT Display Buffer Frame Buffer #0 X Frame Buffer#1 X Frame Buffer#2 X Frame Buffer#3 X
Rendering Buffer Frame Buffer#1 X Frame Buffer#2 X Frame Buffer #3 X Frame Buffer#0 X
CSC(;F; jrzEgu}P:;ge Frame Buffer#2 X Frame Buffer#3 X Frame Buffer#0 X Frame Buffer#1 X

3-33JPEG ICE Frame Buffer Switching & Pipe Line Operation

Control Register Bit 40 = @6 Control Register Bit i2o(User Y Offset Addreds Enable Image
Size Y Offset Address Rendering Y Offset Address Register
(JICYOFFA , X Size 32 Pixel

3.17.6 Pixel Gain Control Register (JICPGCON)

Address : OxFFEO 5004

Bit R/W Description Default Value
31:24 R/W | Red Pixel Gain Value FFh
23:16 R/W | Green Pixel Gain Value FFh
15:8 R/W | Blue Pixel Gain Value FFh

7 R Reserved -
6 R/W | Red Pixel Gain Control 0b
( 1: 0 dB<=Gain < 3dB, Ginfinite< Gain < 0dB )
5 R/W | Green Pixel Gain Control Ob
( 1: 0 dB<=Gain < 3dB, 0Oinfinite< Gain < 0dB )
4 R/W | Blue Pixel Gain Control Ob
( 1: 0 dB<=Gain < 3dB, 0Oinfinite< Gain < 0dB )
3:1 R Reserved -
0 R/W | Gain Control Enable Ob
Pixel GainControlRegister R/G/B Data (Gain) control
Gain Control Image Capture Gain Control Enable Bit 00 Setting
Gain Control Pixel [ Pixel[7:0] * { Gain Control, Gain Value[7:0] } ]/ 2”8 .
Overflow Clipping
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3.17.7 Rendering X Start Point Register (JICXSP)

Address : OXFFEO 5008

Bit R/W Description Default Value
31:11 R Reserved -
10:4 R/W | X Display Start Coordinate [10:4] ( Horizontal 16 Pixel Offset ) 00h
3:0 R Reserved -
Rendering X Start Point Register Capture image X
X X 16 Pixel Offset

3.17.8 Rendering Y Start Point Register (JICYSP)

Address : OXFFEO 500C

Bit R/W Description Default Value
31:10 R Reserved -
9:1 R/W | Y Display Start Coordinate [9:1] ( Vertical 2 Pixel Offset ) 000h
0 R Reserved -
Rendering Y Start Point Register Capture image Y
Y Y 2 Line Offset

3.17.9 Rendering Base Start Address Register (JICBSA)

Address : OxFFEO 5010

Bit R/W Description Default Value
31:20 R/W | Rendering Base Start Address 000h
19:0 R Reserved -
JPEGImage Base Address , Control Register bhit 40  @f SeparateAddress
Use ) Rerdering Base Start Address , @4 Image Capture Engine Frame Buffer
Use) Register .
Local / Texture Memory , Texture Memory Control Register bit 50

filo .
Rendering Base Start Address RegistelMByte  Offset

3.17.10 Rendering Status Register (JICSTAT)

Address : OxFFEO 5014

Bit R/W Description Default Value
31 R Interrupt Status Ob
30:28 R Reserved -
27 :16 R X Image Size / 32 000h
15:12 R Reserved -
11:0 R Y Image Sizd 32 000h
Interrupt Statubit Memory Write bit , Memory
Write 4o . JPEG Decoder Command Control RegistltQOMCON Bit 20 &6 ( End RQ
Clear) Clear
X 1Y Image Size Register Real Image Size , X1Y Size 32 Real Image Size
X Image Size Register 20 32 640 X Image Size
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3.17.11 Rendering Y Offset Address Register (JICYOFFA)

Address : OXFFEO 5018

Bit R/W Description Default Value
31:11 R Reseved -
10:5 R/W | Y Offset Address 00h
4:0 R Reserved -
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3.18 USB Host Controller
Eagle USB 1.1 Host Controller OpenHCI(ver 1.0a)
3.18.1 Host Controller Features
- OpenHCI1.0 compatible
- USB 1.1 compatible
3.18.2 Host Controller Operational Registers
Address Registers
FFE05400 HcRevision
FFE05404 HcControl
FFE05408 HcCommandStatus
FFE0540C HclinterruptStatus
FFE05410 HclinterruptEnable
FFE05414 HclinterruptDisable
FFE05418 HcHCCA
FFE0541C HcPeriodCurrentED
FFE05420 HcControlHeadED
FFE05424 HcCantrolCurrentED
FFE05428 HcBulkHeadED
FFE0542C HcBulkCurrentED
FFE05430 HcDoneHead
FFE05434 HcFminterval
FFE05438 HcFmRemaining
FFE0543C HcFmNumber
FFE05440 HcPeriodicStart
FFE05444 HcLSThreshold
FFE05448 HcRhDescriptorA
FFE0544C HcRhDescriptorB
FFE05450 HcRhStatus
FFE05454 Reserved.
FFE05458 HcRhPortStatus[1]
3-21 USB Host Registers List
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3.19 YC Image Capturer

3.19.1 Description

EAGLE YC Image Capturne (Video DecoderYCbCr4:2:2) YCbCr4:2:0
Format User Memory Y( ) C( ) .
4:2:0 Format Memory Data EAGLE Scaler . Scale Up / Down, RGB
ConversionCSClmage Captune Frame Buffer ( Image Capture Buffer) Display

Multi-Master System Local Bus ( EAGLE AMBA Layer)

Bus access time

3.19.2 Features

- Selectable Bus Requdsit-O Level. ( 16 or 32 Level Request)

-Y,C FIFO (64x32)
-Y,C Memory Interface
* Notice !!!
Dot-Clock YC Image Capturer Module System(AHB) )

3.19.3 Block Diagram

Frame Arbiter Frame Memory
Hand Shake Signal Hand Shake Signal
)4
o N a Y o N
YC | mage Capturer Y FIFO
Control
Signal
[63:0]X [31:0]
Y FIFO Dual Port
Frame Data Y FIFO
Memory
. Address Hh)
Main Control .
ESM — > Engine
' Dedicated
AHB Control RO it DMAC
Interface | Si9na's N &
C FIFO
Control FIFO Control
Signals Controller Signal
YCbCr e | ——
4:2:2 104:2:0 [63:0]X[310]
Conversion CFIFO Dual Port
Data C FIFO
\ y — —? \. J
Display Related Signals Source Resolution
H'/ V Sync, - . +
Data Enable Destination Resolution
Dot Clogk Scale Buffer Frame Memory
YCbCr4:2 2 Data Related Signals
Request Address Data

A

3-34YC Image Capture Engine Block Diagram

*Y : Luminance Data, C : Chrominance Data
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3.19.4 Operational Descriptions

YC Image Captune AHB Interface Module, Engine Core, Engine DMACRFO Controller,
64x32 Dual PortY(C) FIFO

1) AHB Interface Module :
AMBA Layer Bus Interface mdule Register Bank .
Register Engine Master Device module

2) YC Image CaptuneCore:

Engine Core Main Control FSM,YChCr 4:2:2 to 4:2:@onverter .

Main Control FSM ( Sync, Display, etc..) Engine
Scaler Source/Destination Resolution, Scale Buffer , YCbCr 4:2:2 to 4:2.0
Conversion YCbCr 4:2:2 Format 4:2:0 Format

3) Engine DMAC &FIFO Controller:

Engine DMA Controller Bus RequesEIFO Level  FIFO Level Bus , Bus
, Request Level  Memory Controller
FIFO Controller FIFO ( 64*32 Dual Port Syn¢r and CFIFO)

3.19.5 Engine Control Register (YCICCON)

Address : OXFFE05800

Bit R/W Description Default Value
31:4 R Reserved. -
3 R/W | FIFO Request Level Setting Bits.
0: Level 32 Request Ob
1: Level 16 Request
2 R/W | Non Interlace Setting Bit.
0: Disable Ob
1: Enable
1 R/W | YC Image Capture Mode Ob
0 R/W | Engine Enable Ob
0: Disable
1: Enable
Control Register Bitfi00 Engine Enable Engine / .
Enable Bit Setting Parameter parameter
YC Image Capture Frame . Enable bit Clear
YC Image Captune , Frame Engine Idle
Control Register Bit ild0 EAGLE Scaler ,
Scale Up / Down Display ao
YC ICE Buffer and Scaler Buffer Switching Vertical Sync

Buf fer Switching
By External Frame Sync.

4 4

\/ \/
YCBcu&lef)tel:rer YC Capturer Buffer #0 X YC Capturer Buffer #1 X YC Capturer Buffer #2 X
Scaler Buffer Scaler Buffer #2 X Scaler Buffer#0 X Scaler Buffer #1 X

3-35YC Image CaptureBuffer and ScaleBuffer Switching & Pipe Line Operation
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Local SDRAM

Data RAM
Area

Y #0 Start Address\‘

YC Capture Y Buffer #0

YC Capture Y Buffer #1

YC Capture Y Buffer #2

YC Capture C Buffer #0

YC Capture C Buffer #1

YC Capture C Buffer #2

Frame Start Address ————__

Frame Buffer #0, 1, 2, 3

3-36 YC Image Captur®’ / C Buffer Assignment

Control Register Bit i2d0 Non-Interlace Mode
Interlace / Norinterlace ,

Control Register Bit 30 FIFO Request Level Setting Bit FIFO Level Local bus
.FIFO Depth 64 , 16 (Quarer Full) / 32 ( Half Full ) Request
Multi Master System  Data Acquisition time bit  Quarer full request
bus request time bit  half full request

3.19.6 Y Buffer 0 Start Address Register (YCICYBOSA)

Address : 0xFFE05804

Bit R/W Description Default Value
31:0 R/W | Y Start Address 0 0000 0000h
Y (Luminance) Memory Address 0

3.19.7 Y Buffer 1 Start Address Register (YCICYB1SA)

Address : OxFFEO 588

Bit R/W Description Default Value
31:0 R/W | Y Start Addresd 0000 0000h
Y ( Luminance ) Memory Addresd
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3.19.8 Y Buffer 2 Start Address Register (YCICYB2SA)

Address : OXFFEO 58C

Bit R/W Description

Default Value

31:0 R/W | Y Start Addres®

0000 000@h

Y (Luminance ) Memory Addres2

3.19.9 C Buffer 0 Start Address Register (YCICCBOSA)

Address : OxFFEO 580

Bit R/W Description

Default Value

31:0 R/W | C Start Addres®

0000 0000h

C ( Chrominance ) Memory Addres$

3.19.10 C Buffer 1 Start Address Register (YCICCB1SA)

Address : OxFFEO 584

Bit R/W Description

Default Value

31:0 R/W | C Start Addresg

0000 0000h

C ( Chrominance ) Memory Addresd

3.19.11 C Buffer 2 Start Address Register (YCICCB2SA)

Address : OxFFEO 588

Bit R/W Descripton

Default Value

31:0 R/W C Start Addres2

0000 0000h

C ( Chrominance ) Memory Addres®

3.19.12 Input Source Image X Size Register (YCICISXS)

Address : OxFFEO 58C

Bit R/W Description Default Value
31:10 R Reserved -
9:0 R Input Source Imge X Size 000h
X , X Size Counting
, EAGLE Scaler
3.19.13 Input Source Image Y Size Register (YCICISYS)
Address : 0xFFE05820
Bit R/W Description Default Value
31:10 R Reserved -
9:0 R Input Source Image Y Size 000h
Y , Y Size Counting
, EAGLE Scaler
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3.19.14 Output Image X Size Register (YCICOXS)

Address : OXFFE05824

Bit R/W Description Default Value
31:10 R Reserved -
9:0 R/W | Output Image X Size 000h
YC Image Capturer . EAGLE Scaler
, Scaler Input Source Imag¥ Size X Size Scale

Up / Down

3.19.15 Output Image Y Size Register (YCICOYS)

Address : OXFFE05828

Bit R/W Description Default Value
31:10 R Reserved -
9:0 R/W | Output Image Y Size 000h
YC Image Capturer . EAGLE Scaler
, Scaler Input Source Imag¥ Size Y Size Scale
Up / Down
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3.20 UART
EAGLE RS232C PC I/O device 4
UART (Universal Asynchronous Receiver/Transmitter) . UART Controller
EAGLE UART
E Compdible with standard 16550(16450) UARTSs
E Fully programmable seriahterface protocols
V  5,6,7,8bit characters
V  Even, odd or ngarity, stick parity generation and detection
V 1, 1.5, 2 stop bit generation
V  Baud rate generator
E Line break generation and detection
E False start bit detection
E Prioritized transmit, receive and line status control interrupts
E Independent 16 characters transmit and receive FIFOs
E Support 4 Ch. UARTSs
s Recei ver
E Buf f er Serial
L Regi ster Recei ver | nput
= Shi ft
C Recei ver 'fég' st e‘rk
T A
!A
Transnitter s
—> Hol di ng —> E v v Seri al
Regi ster L Transmtter Qut put
= Shi ft —
N Transmtter .| C Regi ster
A FO LT
A FO
Qontrol
Regi ster
AFB .
Interface | g
>
Li ne
. Qontrol
Regi ster
Li ne
S at us
Regi ster
UART
I nt er rupt I nt er rupt I nterrupt
> Enabl e Qont rol >
Regi ster Logi c )
I nt er r upt
ID
Regi ster
3-37 UART Block Diagram
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Tx/RX Interrupt

Tx/Rx FIFO Tx FIFO FIFO
, Rx FIFO Receiver FIFO Trigger Level(RFTL)
. Rx Rx FIFO Receiver FIFO Trigger Level(RFTL)
(4~5 ) Rx
, UIEN[2] ao
ULSTATN . Rx FIFO
, Flow
No No RX FIFO
Yes Yes
A
UTHn URBn

D

3-38UART Rx/Tx Interrupt and Data Flow
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Data Format
EAGLE UART ULCRnN[4:0] UART Serial Data Format
ULCRnN[4:0] bit Register
ULCn[4:0] Description
:AIX‘BIE:HIO|HH|E:H|O|HUIE:EﬂOIHHlE:EHOIEH:HE:UIOIBHIE:HIOIHHlE:HIOlHHIE:§XIU|E:
N 03012 / | | | | | | | | | |
0 Parity | | | | | | | | | |
1 Stop bit / 0 /<D0 | D1 | D2 | D3 | D4 | D5 | D6>/1 :
7 Data bit | | | | | | | | | |
| | T T | T ] T | |
| | | | | | | | | |
: ANEHIE : |0|HHIE:BIOIE1HIE:HIO|HH|E:HIOlHHIE:[ﬂOlHHIE:HIOIE{HlE:GlOIHHIE:HIOIHHIE: HIHE :
00011 | | | | | | | | | | |
No Parity / | | T T T T T T T | T
1 Stop bit / 0o { Do : D1 : D2 : D3 : D4 : D5 : D6 : p7 Y 1 :
8 Data bit | | | | | | | | | | |
| | ] T | I I I I | |
| | | | | | | | | | |
:AI |E :HIOlHHIE:GlolHHIE:HIOIHHIE:HlOlE{HIE:EiIOIHHIE:HIOIEiHIE:GIOIHHIE: HIHE : HIHIE :
00110 | | | | | | | | | | |
No Parity / | | T T T T T T | T T
2 Stop bit/ 0o Do | Dt | D2 D3, D4 D5 | DG STh :STbZ:
7 Data bit 1 1
| | | | | | | | | | |
| | [ ] | I | I | | |
| | | | | | | | | | |
:Al HIE :HIOlH'ilE:GIOIHHI :[ﬂOlHBIE:HlOlE{HlE:[ﬂOlE{HlE:HIOlHHIE:GI0|E1H| :EﬂOIHHIE: HIHE :@XIHIE :
00111 | | | 1 | | | [ | | | |
No Parity / I | T T T T T T T | T T
2 Stop bit / o oo | ot | o2! o3| s D5 | ops| o7 YST!ISTOZ
8 Data bit | | : } | | | : | | 1 | : |
| | | T | I I 1 T | | |
| | | | | | | l | | | |
: ANZ :1IO|HH|E:G|OIE1UIE:[IOlHH|E:H|O|E{HIE:EHOIHH[E:HIOlHHlE:HlOIHHlE:ﬂHEIEIHIE: HIHIE :
Evelrll%grity | | | | | | | | | | |
| | T T T T T T | | T
/
1 Stop bit / 0 Do | DI | D2 D3 | D4 D5 | D f;’:t'; i
7 Data bit | | | | | | | | | | |
| | [ ] | I | I | | |
| | | | | | | | | | |
: NZHIE :HlOlHHlE:GIOIE{HI :[ﬂOIHBl :HlOlHUIE:[1IOIHH|§:H[0|HBIE:GIOIEHH :GlOlHHlE:HHEIEJHIE: HXHIE :
11011
, | I | | | | | | | |
E"e”/Pa”ty | | T T T T T T T T
. | | | | | | | |
1 Stop bit / 0 ADo DI | D2, D3 D4, D5 Db Panty |
8 Data bit | 1 [ | [ | [ | | |
| | I T ] I I I T |
| | | | | | | | | |
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11110

[ [ [ [ [ [ [ [ I [ [ [
| ARUIE |HOIEHIE HOIELIE CIOIEHIE HOIEHIE CIOIEHIE HOIEIHIE OIEHIE BAEIBIE | ZXYE | HNHIE |

Y

Even Parity | | | | | | | | | | | |
/ | I T T T T T T | A | e T —y T
. I I | | | I ven | |
2 Stop bit / 0 ADO, D1, D2, D3, D4, D5 D6 Rpuitsd 1 1 1 |
7 Data bit | | | | | | | | | | | |
| | | | | | | | | | | |
I | | | | | | | | | | |
: AEHIE :EIIOIEIHIE:HIOIEIHIE:EIIOIEII:II§:LIIOIEIHI§:EIIOIEIHIE:[IIOIEIHI_E_:GIOIEIHI§:EIIOIEIH|§:IIIIEIEJHIE: HUHIE : HUH € :
11111
con iy | |t ]
. | I | | [ | | ven | |
2 Stop b|_t/ 0 DO | D1 | D2 | D3 | D4 | D5 | D6 | D7 ><’afit)>/ 111 |
8 Data bit | | | | | | | | | | | | |
I | | | | | | | | | | | |
| | | | | | | | | | | | |
: NZHE :[IIOIEIHIE:GIOIEII:II§:HIOIHHIE:GIOIE{HIE:EIIOIEIHI%:HIOIEIHIE:EIIOIEIHIE:IIIIEIEJHIE: HIHE :
01010 I | | | | | | | | | |
Odd Parity/ | | | T T T | | | | |
1 Stop bit / o {oo! ot ! p2!ps ! p4! ps ! opgYOMY 1 !
7 Data bit ' ' ' ! ' ' Parity '
I | | | | | | | | I |
| | | | | I | | | I |
I | | | | | | | | I |
: ANZHIE :[IIOIEIHIE:GIOIEIHIE:EIIOIEII:Ilg:LIIOIEIHIE:[IIOIEIHIE:EIIOIEII:IIE:BIOIEIHIE:EIIOIEIHIE :IIHEIEIHI_E,: HXHIE :
01011 | | | | | | | | | I | |
Odd Parity/ | I | I | | T I | | | T
1 Stop bit / o foo! ot ! p2! o3| ps! b5 ! ops| o7 \OUY ¢ |
8 Data bit | ' | ' ' ' ' Parity '
| | | | | | | | | I | |
I | | | | | | I | I I |
| | | | | | | | | | | |
: NEZHIE :[IIOIEIHIE:GIOIEIHIE:EIIOIEIHIE:HIOIEIHIE:EIIOIEIUIE:[IIOIEIHIE:GIOIEIUIE:IIHEJEIHIE: HUHE : HXHIE :
01110 | | | | | | | | | | | |
Odd Parity/ | l T T T T T T | | T I
2 Stop bit / o Yoo ' o1 ! 2! b3 ' pa ! ps ! pe YOdd\/STbt | STH2 |
7 Data bit ! ' ! | | ! Parity/ 1 | 1 |
I | | | | | | | | | | |
| | | | | | | | | | | |
| | | | | | | | | | | |
: NZHIE :EIIOIEII:IIE:HIOIEII:IIE:[IIOIEII:IIE:LIIOIEIHI§:EIIOIEIHIE:EIIOIEIHIE:EIIOIEIHIE:EIIOIEIHIE:IIIIEIEJHIE: HAHE : HNHE :
01111 | | | | | | | | | | | | |
Odd Parity/ | | | T T | 1 T | 1 | T |
2 Stop bit / 0 0 ot ! b2 ! p3 ! pa | D5 ' D6 | b7 Odd \//STh1 | STb2 |
8 Data bit | | | | | | I Parity 1 11 |
| [ | | | | | | | | | | |
I | | | I | | | | | | | |
| | | | | | | | | | | | |
3-22 UART LCR Register Setting anferialData Format
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Summary of Registers
Bit 00 00 04 00 04
No | DLAB=0 | DLAB=0 | DLAB=0 08 08 oc 14 DLAB=1 | DLAB=1
RX TX Interrupt Interrupt FIFO Line Line Divisor Divisor
Buffer Holding Enable Ident. Control Control Status Latch Latch
Register Register Register Register Register Register Register (LS) (MS)
URB UTH UIE ull UFCON ULCON ULSTAT DLL DLM
R w R/W R R/W R/W R R/W R/W
REer:isleed FOD if Word
0 Data Bit0 | DataBit0 Data Interrupt FIFO Length Data Bit 0 Bit 0
. . Enable Select Ready
Available Pending .
Bit 0
Interrupt
Enable TX
Holding Interrupt RCVR Ij/;/r?r?h Overrun
1 | DataBitl | DataBitl | Register "up FIFO 9 Bit 1 Bit 1
ID Bit 0O Select Error
Empty Reset Bit 1
Interrupt
Enable RX Interrunt XMIT Number of Parit
2 | DataBit2 | DataBit2 | Line Status rup FIFO Stop y Bit 2 Bit 2
ID Bit 1 . Error
Interrupt Reset Bits
. . Interrupt Parity Framing . .
3 Data Bit 3 | Data Bit 3 0 D Bit 2 0 Enable Error Bit 3 Bit 3
Even
. . . Break . .
4 Data Bit 4 | Data Bit 4 0 0 Reserved Parity Bit 4 Bit 4
Interrupt
Select
Stick ™
5 Data Bit5 | DataBit5 0 0 Reserved Parit Holding Bit 5 Bit 5
y Register
RCVR
. . FIFO . Set TX . .
6 Data Bit 6 | Data Bit 6 0 Enabled TrlggB()ar(LS Break Empty Bit 6 Bit 6
FIEO RCVR Divisor Error in
7 Data Bit 7 | Data Bit 7 0 Enabled Trigger(M Latch RCVR Bit 7 Bit 7
SB) Access Bit FIFO
* ULCON[7](Divisor Latch Access Bjt= DLAB
* FIFO Control Register : (DLAB = 0) Register Write, (DLAB = 1) Register Read
* Address 10(30), 18(38), 1C(3C) 16550UART Skip

3-23 Register Table dJART

3.20.1 UART Channel 0~3 Receiver Buffer Register (URBO ~ URB3)

Address : FFEO 8000h / FFEO 8020h / FFEO 8040h / FFEO 8060h

Bit R/W Description Default Value
31:8 R Reserved. -
7:0 R Receive Data fodARTO ~3 00h

3.20.2 UART Channel 0~3 Transmitter Holding Register (UTHO ~ UTH3)

Address : FFEOQ 800h / FFEO 80Dh / FFEO 8040h / FFEO 8060h

Bit R/W Description Default Value
31:8 W Reserved. -
7:0 W Transmit Data foARTO ~ 3

Advanced Digital Chips, Inc.
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3.20.3 UART Channel 0~3 Interrupt Enable Register (UIEO ~ UIE3)

Address : FFEO 80@h / FFEO 802h / FFEQO 8044h / FFEOQ 8064h

Bit R/W Description Default Value
31:3 R Reserved. -
2 R/W | Enable Receiver Line Status Interrupt(ER)L Ob
0 : Disable
1: Enable
1 R/W | Enable Transmitter Holding Register Empty Interrupt(ETHREI) Ob
0 : Disable
1: Enable
0 R/W | Enable Received Data Available Interrupt(ERDAI) 0b
0 : Disable
1: Enable

3.20.4 UART Channel 0~3 Interrupt Identification Register (UII0O ~ UlI3)

Address : FFEO 80@h / FFEO 8@8h / FFEO 8048h / FFEO 8068h

Bit R/W Description Default Value
31:8 R Reserved. -
7:6 R FIFO Enabled Always zeraif not in FIFO mode 00b
5:4 R Reserved -
3:1 R Interrupt ID ( Note Table 3, Intexpt Control Function) 000b
0 R Interrupt Pending : Whethis bit is a logic 1, no interrupt is pending 1b
Interrupt _
Identification Register Priority Interrupt Interrupt Source Interrup_t _Reset
X X X X Level Type Condition
Bit3 | Bit2 | Bit1l | BitO
0 0 0 1 - None None -
Receiver Overrun Error or Parity Erro . :
0 1 1 0 Highest| Line Framing Error or Break Rea@ng the Line Status
Register
Status Interrupt
Received Reading the Redeer
Receiver Data Available or | Buffer Register or thé&IFO
0 1 0 0 Second| Data ; .
. Trigger Level Reached DropsBelow the Trigger
Available
Level
No Characters have been
Character removedfrom or input to the
) RCVRFIFOduring the last 4 Reading the Receiver
1 1 0 0 Second| Timeout . : )
Indication Char. times, anthere is at Buffer Register
least 1 Charin it during this
Time
Transmitter Reading the IIR Register
0 0 1 0 Third Holding Transmitter Holding (if source of interrupt) or
Register Register Empty Writing into the Transmitter
Empty Holding Register

3-24 UART Interrupt Control Function
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3.20.5 UART Channel 0~3 FIFO Control Register (UFCONO ~ UFCON3)

Address : FFEO 80@h / FFEO 8@8h / FFEQ 8048h / FFEOQ 8068h

Bit R/W Description Default Value
31:8 R Reseved. -
7:6 R/W | ReceivelFIFO Trigger Level(RFTL) 00b

00 : 01 Byte
01 : 04 Byte
10: 08 Byte
11: 14 Byte
5:3 R Reserved -
2 R/W | XMIT FIFO Reset(XFR) Ob
: XFR Ald , XMIT FIFO Reset
Shift Register Reset
:XFR Alo XFR selfclearing
1 R/W | RCVRFIFO Reset(RFR) Ob
:RFR 10 , RCVRFIFO Reset
Shift Register Reset
:RFR 110 RFR self-clearing
0 R/W | FIFOEnable Ob
: Bit filo XMIT RCVRFIFO Enable
0 : 16450UART Mode
1: EnablesIFO

ULCON][7](Divisor Latch Access Bjt= DLAB
FIFO Control Register : (DLAB = 0) Register Write, (DLAB = 1) Register Read

3.20.6 UART Channel 0~3 Line Control Register (ULCONO ~ULCON3)

Address : FFEO 80@h / FFEO 8@Ch / FFEQO 804Ch / FFEO 806Ch

Bit

R/W

Description

Default Value

31:8

R

Reserved.

7

R/W

Divisor Latch Access Bit(DLAB)
:DLAB 10 , Divisor Latch Registers Read/Write
FIFO Control Register Read

Ob

R/W

Set Break(SB)

:SB 1o , Serial Data Output Logic f00

SB Transmitter Logic ,
Serial Output

Ob

R/W

Stick Party(SP)

0 : Disables Stick Parity

1: PEN, EPS, SP 10 , Parity BitA00

PEN, SP 1o , EPS 1700 , Parity Bitfilo

Ob

R/W

Even Parity Select(EPS)
0 : Select Odd Parity
1 : Select Even Parity

Ob

R/W

Parity Enable(PEN)
0 : Disables Parity
1 : Enables Parity

Ob

R/W

Number of Stop Bits(STB)
0 : 1 Stop bit
1:2 Stop bits( , WLS Bit
1.5 Stop bits )

5 Bits/Character

Ob

R/W

Word Length Select(WLS)
00 : 5 Bits/Character
01 : 6 Bits/Character
10 : 7 Bits/Character
11 : 8 Bis/Character

00b
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3.20.7 UART Channel 0~3 Line Status Register (ULSTATO ~ ULSTAT3)

Address : FFEO 80.4h / FFEO 8(B4h / FFEQ 8054h / FFEQ 8074h

Bit R/W Description Default Value
31:8 R Reserved. -
7 R Error in RCVRFIFO(EIRF) Ob
: FIFO EIRF fi0o .FIFO
EIRF RCVRFIFO OE, PE, FE, Bl fildo
, Alo . EIRF FIFO
, LSR Cleari00)
6 R Transmitter Empty(TEMT) 1b
:FIFO TEMT TransmitterHolding Register
(THR) Transmitter Shift RegisteTGR) Empty filo
. THR TSR Clear . FIFO
, TEMT TransmittelFIFO TSR Empty filo
5 R Transmitter Holding Register Empty(THRE) 1b
:FIFO THRE THR TSR
Empty filo , THR
.FIFO TransmitFIFO  Empty
THRE flo , Byte TransmitFIFO
Clear THRE interrup(ETHREI)  Al0
THRE 1o Interrupt
4 R Break Interrupt(Bl) Ob
: Full-word 00 Bl
filo . Full-word Start, Data,Parity Stop
. FIFO
FIFO Byte , BI FIFO
00 .CPU LSR Clear
3 R Framing Error(FE) Ob
:FE Stop
fil0 .FIFO FIFO Byte
.CPU LSR Clear
2 R Parity Error(PE) Ob
:PE LCR Parity
fild .FIFO FIFO
Byte .CPU LSR Clear
1 R Overrun Error(OE) Ob
:OE | FIFO , RBR
1o .FIFO FIFO
Full Receiver Shift Register(RSR) Full-word
fild . RSR
, FIFO .CPU LSR
Clear
0 R Data Ready(DR) Ob
:DR RBR FIFO filo
RBR FIFO CPU
Clear

3.20.8 UART Channel 0~3 Divisor Latch LSB Register (UDLLO ~ UDLL3)

Address : FFEO 8000h / FFEO 8020h / FFEO 8040h / FFEO 8060h

Bit R/W Description Default Value
31:8 R Reserved. -
7:0 R/W | Divisor Latch Least Significant Byte 00h

ULCON[7](Divisor Latch Access Bjt il0

Access
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3.20.9 UART Channel 0~3 Divisor Latch MSB Register (UDLMO ~ UDLM3)

Address : FFEO 8004h / FFEO 8024h / FFEOQ 8044h / FFEO 8064h
Bit R/W Description Default Value
318 R Reserved. -
7:0 R/W | Divisor Latch Most Significant Byte 00h

ULCON][7](Divisor Latch Access Bjt ilo Access

TX/RX Baud Rate
APB Clock

Divisor Latch Valuej 16

Baud Rate =

APB Clock 50MHz TX/RX Baud Rate UDLLnN, UDLMn Regster

Baud Rate UDLMn, UDLL n[15:0]
1200 0A2Ch
2400 0516h
4800 028Bnh
9600 0145
14400 00D%
19200 00A2h
38400 0051h
57600 0036h
115200 001Bh

3-25 UART Baud Rate Setting

3.20.10 Operation Sequence Flow

EAGLE 16550UART Flow
UART Initialization
FIFO LEVEL Interrupt UFCR ULCR
Register .
*UFCR ULCR User Dependent
RATE UDLL .
ULCR 7 BIT O UTH URB Access .
*16550 UART , ULCR 7 bit  Divisor
Latch Access Bit(DLAB) ( 323 )
Data Transmission
UART Initialization
check

ULSTAT  Transmitter Empty(TEMT) Trarmsmitter Holding Register Empty(THREDit

* FIFO check bit ULSTAT
UTH
Data Reception

UART Initialization .

ULSR Data Ready(DR) Check interrypt  Check .
*UART Error . ULSTAT  Error
Bit Interrupt Mode UIIR Check Error

URBR
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3.21 Key Scan
3.21.1 Description
EAGLE Key ScanControler 5x5 Key ( Matrix ) .
Scan , Key Press Mode ( Key )s
Key Press & Release Mode (Key ) Mode
3.21.2 Features
- Scan Mode. ( Key press, Key press & release )
- Scan Period
- Key Value 2 10 ( Described as Binary or Decimal format. )
3.21.3 Block Diagram
(" N 4 N (" N EZ'
1/0 Port
G - X
—>“P» Output Port ROW
Control Controller EZ' Output Ports
Signals
— - X
\ J |X]
APB Key PAD
Interface Main Controller
(" N EZ'
Request —| g |
ey Values Input Port & Column
—<— (g; Controller Input Ports
Ky Values ﬂ
\ J \ J \ J |X]
3-39Key Scan Block Diagram
3.21.4 Operational Descriptions
Main Controller Scan Clock Scan , Key
, Scan Mode interrupt
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3.21.5 Key Scan Control Register (KSCON)
Address : FFEO 8C00h
Bit R/W Description Default Value
31:3 R Reserved -
2 R/W | Scan Mode select bits Ob
0: Key press mode
1: Key press & release mode
1 R Reserved -
0 R/W | Scan Enable bit Ob
1: Scan Enable.
0: Scan Disable.
Control Register Scan Enable Bit Key-Pad Controller /
Scan Counter Register Divisor , Scan Mode Setting
Control Register Scan Mode Selection Bits Scan Mode
Key Press Mode Key Key .
Key Press & Release Mode Key Key
3.21.6 Key Scan Counter Register (KSCNT)
Address : FFEO 8C04h
Bit R/W Description Default Value
31:16 R Reserved -
15:0 R/W | Scan clock divide ratio setting bits. FFFFh
Counter Register Scan Clock Divisor Register Scan
Scanning Frequency = APBdek / { ( Clock Divisor + 1) * 11} (Hz)
3.21.7 Key Scan Data Register 1 (KSD1)
Address: FFEQ 8C08h
Bit R/W Description Default Value
31:25 R Reserved -
24:0 R Scanned Switch value ( ) 00 0000h
5x5 Key Matrix Switch 1 Switch
0
Switch A )
Bit Switch Bit Switch Bit Switch Bit Switch Bit Switch
24 SW44 19 SW34 14 SW24 9 SW14 4 SW04
23 SW43 18 SW33 13 SW23 8 SW13 3 SWO03
22 SW42 17 SW32 12 SW22 7 SW12 2 SWO02
21 Sw41l 16 SW31 11 SW21 6 SW11 1 SW01
20 SW40 15 SW30 10 SW20 5 SW10 0 SWO00

Advanced Digital Chips, Inc. CONFIDENTIAL
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Scan Input Port

COLo# COL1# CcoLz2# COL3# COL4#
t t 1 p Scan Output Port
WA FAWA FAWA WA FAA
> ROWO#
J;J JGJ J?J J:J L
—o —o o l—o o
SWO00 SWO01 SW02 SW03 SWo4
P ROW1#
J:J J:J J?_’ ij 1
—o —o Lo —o —o
SW10 SW11 SW12 SwW13 SW14

»— ROW2#

i
+
+
i
:

»— ROW3#

-
-
-
-
g

SW30 SW31 SW3z SwWa33s SW34
> ROW4#
_LDJ _LJ _LQJ _I_DJ L
Lo o Lo Lo Lo
SW40 SWi41 SW42 SwW43 SW44

3-405x5 Key Matrix

3-40 Scan output port . (column)
Switch Key

3-41 Scan Mode .
Key Press Mode Key ScarData Register ,

Key Press & Release Mode Key ScanData Register
, & h
Switch v  SWOl¥E v SWIZFE
Interrugpt —I —I
Key Press
Mode
Key Pad Data 0x000000 0x[00002 0x000004
Register]

Key Prass Interrugpt —I —I —‘ —I

&

Release Mode

key Pad Data

Reglster] 0x000000 0x000002 0000000 0x=000004 0=000000

3-41Key Scan Time Diagram

3.21.8 Key Scan Data Register 2 (KSD2)

Address: FFEO 8COCh

Bit R/W Description Default Value
31:5 R Reserved -
4:0 R Scanned Switch value ( Represented as Decimal Value )

Register Register 1
Switch04 4 6b 0101 .
2 Key Register i 00 Setting
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3.22 I12S with ADPCM
3.22.1 Features
12S with ADPCM 8 / 16bit stereo audio CODEC IC CODEC interface audio
1. 12Sbus, MSBjustified format.
2. ADPCM Engine (Encoding / Decoding).
3. 4-bit ADPCM, 8/ 16bhit linear PCM data.
4. 16, 32, 48, 64fs serial bit clock per channel. (fs : samplirguérecy)
5. 256, 384, 512fs master clock.
6. Normal interrupt / DMA transfer mode.
7. 128byteFIFOfor transmits and receives.
3.22.2 Block Diagram
< AMBA APB >
Interrupt i Rx-d Rx-FIFO < Rx-d Rx-Shift 12S DIN—
DMA Request Rgg:tker [«—Rx-data— X-| A Rx-data x-Shifter  €—
——DMA Acknowledge—>» ADRCM 3 SCLK LRCK
Encoder \
AMBA APB Clock—| Clock  [€—SCLK—>»
Pre-Scaler ————————Master Clock »
External Clock———— Tx-data Generator ¢ | RCK—»
Decoder \
'y SCLK, LRCK
»  Tx-FIFO Tx-data »  Tx-Shifter |—I12S DOUT—>»
Codec Clock >

3-4212S with ADPCM Block Diagram
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3.22.3 Register Map
3.22.3.1 12S Control Register (I2SCON)
12S
Address: FFEO 9400h
Bit R/W Description Default Value
31:8 R Reserved -
7 R/W Transmit access mode 0b
0 : Normal / Interrupt
1:DMA
6 R/W Receive access mode Ob
0 : Normal / Interupt
1:DMA
5 R/W Transmit interrupt active Ob
0 : Disable
1: Enable
4 R/W Receive interrupt active Ob
0 : Disable
1: Enable
3 R/W Transmit pause active Ob
0 : Disable
1: Enable
2:1 R Reserved -
0 R/W I2S Enable / Disable Ob
0 : Disable ( Stop)
1: Enable ( Start)

4+ Transmit / Receive access mode seleclata access

. Normal interrupt mode FIFO

data count Polling Read / Write Interrupt Signal Half level
16 (FIFO , InterruptSignal FIFO , RX FIFO
dlgHigh) Interrupt Controller Level Trigger . , DMA
mode , GDMA FIFO Read / Write , FIFO Request
GDMA 16-bit size 16-beat increment burst

+ Transmit / Receive intanpt active access mode interrupt enable, DMA request
enable .

4+ Transmit pausactive Tx Pause  bit . bit , FIFO Read / Write

Left / Right , Pause , Left .
+ (Receive pause actig bit Receive interrupt active bit Disable Pause
)

4+ [2S Enable / Disable 12S Start / Stop bit . Enable LRCK

SCLK Left channel
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3.22.3.2 12S Mode Register (I2SMOD)

12S Mode
Address: FFEQ 9404h
Bit R/W Description Default Value
31:14 R Reserved -
13 R/W Endian (for 32bit) 0b
0 : Little Endian
1 : Big Endian
12 R/W Endian (for 16bit) 0b
0 : Little Endian
1 : Big Endian
11 R/W Active level of left / right chanre Ob

0 : High for left channel ( Low for right channel )
1 : Low for left channel ( High for right channel )

10 R/W Reserved -

9:8 R/W | Transfer mod@IFO enable) Oh

00 : No transfe(Tx, Rxi Off)

01 : ReceivégTx i Off, Rx1 On)

10 : Transmi(Tx 7 On, Rxi Off)

11 : Transmit and recei@x, Rxi On)

7:6 R/W | Quantization mode Oh

00 : Not used 01 :Eit ADPCM
10 : 8bit linear PCM 11 : 1bit linear PC

5 R/W | Stereo mode Ob
0 : Mono
1 : Stereo

4 R/W | Serial interface formt Ob
0 : 12Sbus format
1 : MSB(Left}justified format

3:2 R/W | Master clock frequency Oh
00 : 256fs 01 : 384fs
10 : 512fs 11 : Not used
1:0 R/W | Serial bit clock frequency Oh
00 : 16fs 01 : 32fs
10 : 48fs 11 : 64fs
4+ Endian I2SDATA Register Read / Write , 32-bit 16-bit Byte-Swap bit .
4+ Active level of left / right channel Left channel Right channel dHighdé d.owo bit
Left channel dHighdé dowd
4+ Transfer mode I2S  Transmission / Reception bit . , Transmission/
Recetion  Off FIFO Clear
4 Quantization mode Transmit / Receive data Quantization bit .
4+ Stereo mode Transmit / Receive data mono stereo bit .
4+ Serial interface format, Master clock frequency selBetjalbit clock frequency select Tx/ Rx clocks
data bit

3.22.3.3 12S Pre-scaler Register (I12SPS)

12S PreScaler Value

Address: FFEO 94@h

Bit R/W Description Default Value

31:5 R Reserved -
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4 R/W | Master clock select Ob
Selects the source clock used to create the master clock
0 : Source Clock is APB clock

1 : Source Clock is External codec clock

3:0 R/W | Division Factor : 0 ~ 15 Oh
Generate mastetock

master clock= APB clock/ ( division factor + 1)

4+ Master clock select Master clock APB clock externalclock
bit . APB clock , External
4+ Division Factor APB clock Master clocksource bit
Master clock CODEC clock

3.22.3.4 12S Status Register (I2SSTAT)

12S  Status

Address: FFEO 948Ch

Bit R/W Description Default Value
31:21 R Reserved -
20 R Left / Right channel index (Read Only) 0Ob
WhenActive level of left / right channel bit i€©4
0 : Right
1: Left
19 R TransmitFIFO half level status(Read only) Ob

0 : more than half
1 : less than half

18 R ReceiveFIFO half level status (Read only) Ob
0 : less than half

1 : more than half
17 R TransmitFIFO ready flag (Read only) Ob
0 : Not ready (empty)
1 : Ready (not empty)
16 R ReceiveFIFO ready flag (Read only) 0Ob
0 : Not ready (full)
1 : Ready (not full)

15:8 R TransmitFIFO data count (Read only) Oh
Data count value : 0 ~ 16
7:0 R ReceiveFIFO data count (Read only) Oh
Data count value : 0 ~ 16
4+ Left / Right channel index LRCK bit . Default
Left , A4LgHigh)
4 Transmit / Receivé-IFO half level status Tx / Rx FIFO Half6é bit . Tx Half
Highd Rx Half Highd . , Normal interrupt mode ,  bit
FIFO Write / Read .
4+ Transmit/ Receiv&IFOread/ flag 12S Enable FIFO bit
4+ Transmit / Receiv&IFO data count FIFO level

3.22.3.5 12S Data Register (I12SDATA)

Tx/Rx Data
Address: FFEQ 94Dh
Bit R/W Description Default Value
31:0 R/W | 12S Data (Tx / Rx) Oh
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3.22.4 Example for Register Set

3.22.4.1 To Start 12S operation

1) I2SPS .

2) 12SMOD Tx/Rx .

3) Transmit mode Tx FIFO Dummy value , Receive mode Rx FIFO
4) [2SCON interrupt / request Enable

5) 12S Enable

3.22.4.2 To End I2S operation

1) 12SCON interrupt / request Disable

2) 12S Disable - ( , FIFO Data Transmit / Receive , 12SSTAT FIFO
Level &b 12S Disable )

3) I12SMOD Clear

3.22.5 Audio Serial Interface Format

3.22.5.1 12S-bus format

I12S bus 12Sbus format MSB(Left)-justified format , serial data input (I2SDIN), serial data output
(1I2SDOUT), left / right channel (LRCK), serial bit clock (SCLK) 4 .
12S-bus format LRCK edge SCLK MSB , SCLK Left/Right
channel 16 /32 /48 /64 . Transmitter serial data SCLK trailing (High to Low),
leading (Low to High) edge Receiver leading edge data latch . Transmitter trailing
edge data

3.22.5.2 MSB(Left)-justified format

MSB(left)-justified format LRCK edge MSB 12S-bus format
format

LRCK B LEFT RIGHT \ LEFT
T [ia
VA VAYE AR VaVaAVAVAVEARVAVA
__f___l_- __I___\__ -
sD MSBY 2nd \/ N-1th\ LsB Y MsBY 2na )
{1st) Bit M(asf (1sh A Bit A )

I1S-bus Format (N=8 or 16)

LRCK | LEFT RIGHT /
_\ Fr_\l I'r _"\
SCLK FN fA
-l - R S - -
MSB\/ 2nd\/ T T N-Tth\/ LSB\YMSBY 2nd \/ T s\~
sb (1st) J\_Bit Bt AdashAcisn A Bt A (last)

MSB-justified Format (N=8 or 16)

3-4312S-bus and MEB(Left)justified format
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3.22.6 Sampling Frequency and Master Clock

3.22.6.1 CODEC Clock

Master clock (CODEC clock) LRCK frequency

LRCK 8.000 | 11.025 | 16.000 | 22.050 | 32.000 | 44.100 | 48.000 | 64.000 | 88.200 | 96.000
(fs) kHz kHz kHz kHz kHz kHz kHz kHz kHz kHz
256fs
2.0480 | 2.8224 | 4.0960 | 5.6448 | 8.1920 | 11.2896 | 12.2880 | 16.3840 | 22.5792 | 24.5760
CODEC 384fs
Clock
MH2) 3.0720 | 4.2336 | 6.1440 | 8.4672 | 12.2880 | 16.9344 | 18.4320 | 24.5760 | 33.8688 | 36.8640
512fs
4.096 | 56448 | 8.1920 | 11.2896 | 16.3840 | 22.5792 | 24.5760 | 32.7680 | 45.1584 | 49.1520

3-26 Sampling frequency and CODEC clock

3.22.6.2 Serial bit clock frequency

Master clock (CODEC clock) SCLK frequency

Serial bit per channel 8-bit | 16-bit
CODEC Clock Serial clock frequency (SCLK)
256fs 16fs, 32fs, 64fs 32fs, 64fs
384fs 16fs, 32fs, 48fs, 64fs 32fs, 48fs, 64fs
512fs 16fs, 32fs, 64fs 32fs, 64fs

3-27 Sampling frequency and serial bit clock
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3.23 USB Device
Eagle USB Device Controlle 2.0 Fullspeed(12Mbps) , 5
Bulk Interrupt .
toggle power management (suspend resume) PHY
3.23.1 Features

USB 2.0 Full Speed

endpoint

, data retry, data

, 5 Endpoint ( 328 )
R USB
Suspend Resume signaling
s PHY
Endpoint Max Size (bytes) Direction Transaction Type

0 16 IN/OUT Control
1 64 ouT Bulk
2 64 IN Bulk
3 16 ouT Interrupt
4 16 IN Interrupt

3.23.2 USB Register Summary

3-28 Endpoint List

Register Offset Address| R/W Description Default Value
USBFAR OxFFEO 9800| R/W | Function address register 00h
USBPM OxFFEO 9804| R/W | Power management register 00h
USBEPI OxFFEO 9808| R/W | Endpoint interrupregister 00h
USBINT OxFFEO 9810| R/W | USB interrupt register 00h
USBEPIEN OxFFEO 9814| R/W | Endpoint interrupt enable register 1Fh
USBINTEN OxFFEO 9818| R/W | USB interrupt enable register 04h
USBLBFN OXFFEQ_981C| R Frame numberl register 00h
USBHBFN OXFFEQ 9820 R Frame number2 register 00h
USBIND OXFFEO_9824| R/W | Index register 00h
USBMP OXFFEO_9828| R/W | MAXP register 00h
USBEPOCON | OxFFEO_982C| R/W | EPO control register 00h
USBICON1 OxFFEOQ_982C| R/W | EP2, 4 IN Control registerl 00h
USBICON2 OXFFEO_9830| R/W | EP2, 4 IN Control register2 00h
USBOCON1 | OxFFEO_9838| R/W | EP1, 3 OUT Control register 1 00h
USBOCON2 | OxFFEO_983C| R/W | EP1, 3 OUT Control register 2 00h
USBLBOWC OXxFFEO 9840 R Low Byte OEP Write count register 00h
USBHBOWC | OXFFEO 9844| R High Byte OEP wri¢ count register 00h
USBEPOD OxFFEO_9848| R/W | EPO FIFO data register 00h
USBEP1D OxFFEQ_984C| R/W | EP1 FIFO data register 00h
USBEP2D OxFFEO_9850| R/W | EP2 FIFO data register 00h
USBEP3D OxFFEO_9854| R/W | EP3 FIFO data register 00h
USBEP4D OxFFEO_9858| R/W | EPA FIFO data register 00h

3-29 USB Core Register List
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USB Function Address Registe(USBFA)

USBFA uUSB . MCU SET_ADDRESSequest

token packet  device
USB Power Management RegistefUSBPM)

USBPM Suspend, Resume reset
Suspend Reset USB_INTERRUPT Register

USB Interrupt Registers (USBEPI, USBINT)
USB Host Endpoint

USB Interrupt Enable Registers (USBEPIEN, USBINTEN)

Endpoint Enable . Enable , Suspend
Disable

Frame Number Register§ USBLBFN, USBHBFN)
Frame frame
Index Register(USBIND)
endpoint
MAXP Register (USBMP)

8hyte FIFO ) Endpoint FIFO

EPO Control Register(USBEPOCON)
Endpoint O ,
IN Control Registers (USBICON1, USBICON2)
IN Endpoint )
Out Control Registers(USBOCON1, USBOCONZ2)
Out Endpoint ,
Out Write Count Registers (USBLBOWC, USBHBOWC)

write count . OUT endpoinfUSBOCONL register) OCOPR
set MCU packet

Endpoint FIFO Access Register§dUSBEPOD, USBEP1D, USBEP2D, USBEP3D, USBEP4D)

FIFO register
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3.23.3 USB Control Registers

3.23.3.1 USB Function Address Register (USBFA)
Address : OXFEO 98)0h

. R/W _ Default
Bit MCU | USB Description Value
31:8 R Reserved -
7 R/W R/ | ADDUP : ADDR_UPDATE hit. Ob
Clear | Function MCU 1
. Endpoint 0 CSR DATA_END clear
status FUNCTION_ADDR
6:0 R/W R FUNADD : FUNCTION_ADDR bit. 00h
MCU write

3.23.3.2 USB Power Management Register (USBPM)
Address : OXXFEO_984h

Bit RIW Description Default
MCU | USB Value
31:4 R Reserved -
3 R Set | UBRST : USB_RESET bit. Ob
Reset USB
Reset ; set
2 R/W R UBRSUM : USB RESUME bit. 0Ob
Resume MCU  10ms ( 15ms)
. Suspend
USB Resume .
1 R R/W | UBSPDMOD : SUSPEND_MODE bit. Ob
Suspend usB
clear
-Resume MCU USB_RESJME bit
clear
- resume
0 R/W R UBENSPD : ENABLE_SUSPEND bit Ob
=1 Enable Suspend mode
= 0 Disable Suspend mode (Default)
zero , suspend
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3.23.3.3

Endpoint Interrupt Register (USBEPI)

Address : OXFEO0 98)8h

Bit

R/W

MCU | USB

Description

Default
Value

31:5

R

Reserved

4

R/ Set
Clear

EP4INT : EP4 Interrupt bit. (Interrupt in mode)
endpoint4
(USBICONY, USBICON2  hit )
- ICIPR(In Control 1 In Packet Ready bit) clear

- FIFO flush
- ICSTSTAL(In Control 1 Sent Stall bit) set

Ob

R/ Set
Clear

EP3INT : EP3 Interrupt bit. (Interrupt out mode)
endpoint3
(USBOCON1 USBOCON2 hit )
- OCOPRQut Control 1 Out Packet Ready bit) set

- OCSTSTA.(Out Control 1 Sent Stall bit) set

Ob

R/ Set
Clear

EP2INT : EP2 Interrupt bit. (Bulk in mode)
endpoint2
(USBICONZ, USBICON2  hit )
- ICIPR(In Control 1 In Packet Ready bit) clear

- FIFO flush
- ICSTSTAL(In Controll Sent Stall bit) set

Ob

R/ Set
Clear

EP1INT : EP1 Interrupt bit. (Bulk out mode)
endpointl
(USBOCON1 USBOCON2 hit )
- OCOPRQut Control 1 Out Packet Ready bit) set

- OCSTSTALQut Control 1 Sent Stall bit) sd

Ob

R/ Set
Clear

EPOINT : EPO Interrupt bit. (Control mode)
endpoint0

(USBEPOCON  bit )
EPOOPR bit is set.
EPOIPR bit is cleared
EPOSTSTAL bit is set
EPOSTED bit is set
EPODED bit is cleared(Indicates End of control transf

arwdpRE

Ob

183

CONFIDENTIAL Advanced Digital Chips, Inc.



EAGLE PRELIMINARY

Ver 1.6

3.23.3.4 USB Interrupt Register (USBINT)
Address : OXFEO 98L0h

Bit RIW Description Default
MCU | USB Value
31:3 R Reserved -
2 R/ Set | RSTINT : USB Reset Interrupt bit. 0b
Clear Reset UsB set
1 R/ Set | RSUMINT : Resume Inteapt bit. 0b
Clear Suspend Resume
set . USB Reset Resume
MCU Clock
SEO 3ms , USB Reset
0 R/ Set | SPDINT : Suspend Interrupt bit Ob
Clear Suspend USB
3ms
set . MCU suspend
Clock , USB
3ms
disable

3.23.3.5 Endpoint Interrupt Enable Register (USBEPIEN)
Address : OXFEQ_9814h

Bit R/W Description Default Value
31:5 R Reserved -

4 R/W EP4INTEN : Endpoint 4 Interrupt enable bit 1b

3 R/W EP3INTEN : Endpoint 3 Interrupt enable bit 1b

2 R/W EP2INTEN : Endpoint 2 Interrupt enable bit 1b

1 R/W EP1INTEN : Endpoint 1 Interrugnable bit 1b

0 R/W EPOINTEN : Endpoint O Interrupt enable bit 1b

3.23.3.6  USB Interrupt Enable Register (USBINTEN)
Address : OXXFEO 98L8h

Bit R/W Description Default Value
31:3 R Reserved -

2 R/W RSTINTEN : USB RESET Interrupt enable bit 1b

1 R Reserved -

0 R/W SPDINTEN : SUSPEND Interrupt enable bit Ob

3.23.3.7 USB Low Byte Frame Number Register (USBLBFN)
Address : OXFEO 98LCh

Bit R/W Description Default Value
31:8 R Reserved -
7:0 R Frame Number 1 register 00h

3.23.3.8 USB High Byte Frame Number Register (USBHBFN)
Address : OXFEO0 980h

Bit R/W Description Default Value
31:8 R Reserved -
7:0 R Frame Number 2 register 00h
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3.23.3.9 USB Index Register (USBIND)
Address : OXFEO0 984h

Bit R/W Description Default Value
31:8 R Reserved -
7:0 R/W Index regster 00h
3.23.3.10 USB MAXP Register (USBMP)
Address : OXXFEO 988h
Bit R/W Description Default Value
31:8 R Reserved -
7:0 R/W Max FIFO Size 00h

0000_0000 MAXP=8

0000_0010 MAXP=16
0000_0100 MAXP=32
0000_1000 MAXP=64

3.23.3.11 USB EPO Control Register (USBEPOCON)
Address : OXFEQ _98Ch

. R/W _ Default
Bit MCU | USB Description Value
31:8 R Reserved -
7 Clear EPOSUEC : EPO Set Up End Clear bit. 0Ob
MCU EPOSTED clear 1 write
6 Clear EPOOPRC : EPO Out Packet Ready Clear bit. 0Ob
MCU EPOOPR clear 1 write
5 Set | Clear | EPOSDSTAL : EPO Send Stall bit. Ob
MCU token , EPOOPR
clear set . USB  STALL
handshake . MCU
STALL 0 write
4 R Set | EPOSTED : EPO Setup End bit. . 0Ob
EPODED set
USB set . USB set MCU
. USB
FIFO flush MCU  FIFO
MCU FIFO clear
3 Set/R | Clear | EPODED : EPO Data End bit. Ob
MCU set :
- EPOOPR clear
- Zero length data EPOOPR clear
EPOIPR set
-MCU FIFO load EPOIPR
set (EPODED) set
2 Clear/| Set | EPOSTSTAL : Sent Stall bit. 0b
R transaction USB
set . set .
1 Set/R | Clear | EPOIPR : EPO In Packet Ready bit. 0Ob
MCU  endpoint 0 FIFO write
set .
usB clear . USB clear
. MCU
load . Zero length data phase
MCU (EPOIPR) EPODED
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set
0 R Set | EPOOPR : EPO Out Packet Readty bi Ob
token FIFO
uSB set . USB set
. MCU EPOOPRC 1 write
clear
3.23.3.12 USB IN Control 1 Register (USBICONL1)
Address : OXFEQ 98Ch
. R/W _ Default
Bit MCU USB Description Value
31:7 R Reserved -
6 Set | R/Clear | ICCDT : In Control 1 Clear Data Toggle bit. Ob
MCU 1 write data toggle clear
5 R/ Set ICSTSTAL : In Control 1 Sent Stall bit. Ob
Clear MCU ICSDSTAL set , IN token
STALL handshake . USB set
USB STALL handshake ICIPR
clear .MCU 0 write clear
4 R/W R ICSDSTAL : In Control 1 Send Stall bit. Ob
MCU USB STALL handshake
1 write . STALL MCU
clear
3 R/Set| Clear | ICFFLU : In Control 1FIFO Flush bit. Ob
IN FIFO flush MCU set
FIFO flush USB clear
MCU . Toke
, USB FIFO flush
. FIFO load
: ( )
flush ICIPR clear
2 R Reserved Ob
1 R Set ICFNE : In Control IFIFO Not Empty bit. 0b
FIFO
0:FIFO
1:FIFO .
0 Set/ | Clear |ICIPR:In Control 1th Packet Ready bit. 0b
R FIFO MCU set
usB
clear
USB clear , MCU
set
MCU FIFO .
MCU ICSDSTAL set , set
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3.23.3.13 USB IN Control 2 Register (USBICONZ2)
Address : OXFEO 980h
. R/W _ Default
Bit MCU USB Description Value
31:8 R Reserved -
7 R/W R ICASET : In Control 2 Auto Set bit. 0b
set , MCU MAXP
ICIPR set .
MAXP MCU
ICIPR set
6 R Reserved Ob
5 R/W R ICMODIN : In Control 2 Mode In bit. 1b
Endpoint
1 = endpoint IN
0 = endpoint ouT
4:0 R Reserved -
3.23.3.14 USB OUT Control Register 1 (USBOCON1)
Address : OXFEO 988h
. R/W o Default
Bit MCU USB Description Vel
31:8 R Reserved -
7 R/W R OCCDT : Out Control 1 Clear Data Toggle bit. 0Ob
MCU 1 write , data toggle sequence
DATAO reset
6 Clear/R| Set | OCSTSTAL : Out Control 1 Sent Stall bit. Ob
OUT token STALL handshake USB
set . OUT Token MAXP
USB host stall handshake
MCU 0 write clear
5 R/W R OCSDSTAL : Out Control 1 Send Stall bit. Ob
USB STALL handshake MCU
1 write STALL MCU
0 write
4 R/W Clear | OCFFLU : Out Control FIFO Flush bit. Ob
MCU FIFO flush 1 write flush
0 write . OCOPR set
set . MCU
flush .
3 R R/W | OCERR : Out Control 1 Data Error bit Ob
(bit stuffing CRC)
. OCOPR clear clear
2 R R Reserved -
1 R R/W | OCFFUL : Out Control FIFO Full bit. Ob
0 :FIFO
1:FIFO .
0 R/ Set | OCOPR : Out Control 1 Out Packet Ready bit. Ob
Clear FIFO load usB set
MCU MCU
clear .MCU 0 write clear
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3.23.3.15 USB OUT Control Register 2 (USBOCONZ2)
Address : OXFEQ 98Ch
. R/W _ Default
Bit MCU | USB Description Value
31:8 R Reserved -
7 R/W R OCACLR : Out Control 2 Auto Clear bit. Ob
set ,MCU OUT FIFO
USB core OCOPR clear
6:0 R Reserved -
3.23.3.16 USB Low Byte Out Write Count Register (USBLBOWC)
Address : OXFEQO 9810h
Bit R/W Description Default
Value
31:8 R Reserved -
7:0 R/W (LBOWC) Low Byte OEP write count register 00h
3.23.3.17 USB High Byte Out Write Count Register (USBHBOWC)
Address : OXXFEO _9844h
Bit R/W Description Default
Value
31:8 R Reserved -
7:0 R/W | (HBOWC) High Byte OEP write count register 00h
3.23.3.18 EPO FIFO Data Register (USBEPOD)
Address : OXFEO 9848h
Bit R/W Description Default
Value
31:8 R Reserved -
7:0 R/W EPO FIFOData Register 00h
3.23.3.19 EP1 FIFO Data Register (USBEP1D)
Address : OXFEO 9&Ch
Bit R/W Description Default
Value
31:8 R Reserved -
7:0 R/W EP1 FIFO Data Register 00h
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3.23.3.20 EP2 FIFO Data Register (USBEP2D)
Address : OXFEO0 980h
Bit R/W Description Default
Value
31:8 R Reserved -
7:0 R/W EP2 FIFO Data Register 00h
3.23.3.21 EP3 FIFO Data Register (USBEP3D)
Address : OXXFEO0 98&4h
Bit R/W Description Default
Value
31:8 R Reserved -
7:0 R/W EP3 FIFO Data Register 00h
3.23.3.22 EP4 FIFO Data Register (USBEP4D)
Address : OXXFEO0 9&8h
Bit R/W Description Default
Value
31:8 R Reserved -
7:0 R/W EP4 FIFO Data Register 00h
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3.24 Watch Dog Timer
Watch dog timer System Error Noise CPU

(WDCNT)

Down-counting

Watch dog timer

. WatchDog Timer enable
, 32 Bit (WDCNT)
32 Bit fioo

, Watch dog timer Reset

3.24.1 Watch Dog Timer Control Register (WDCON)

Address : FFEO 9C00h

APB(AHB clock/2) Clock
fioo

32 Bit Counter
Reset

WDCNT

Bit R/W Description Default Value
31:5 R Reserved. -
4 R Watch Dog Reset Status. WDCON ReadClear Ob
0 : Normal
1 : Watch Dog Reset
3:1 R Reserved. -
0 R/W | Watch Dog Timer Enable / Disable Ob
0 : Disable Timer
1: Enable Timer

3.24.2 Watch Dog Timer Count Register (WDCNT)

Address : FFEO 9C04h

Bit R/W Description Default Value
31:0 R/W | Watch Dog Timer Count Value. FFFF FFFFh
Watch dog timer down couting
, 0 reset Watch
Dog Timer count value 00 .
register Watch dog counter
Watch Dog Reset Time
Time WDCNT
1sec 02FAF080h
2 sec 05F5E100h
5 sec OEE6B280h
10 sec 1DCD6500h
30 sec 59682F00h
1 min B2D0O5E0ON
85.9 sec FFFFFFFFh
3-30WatchDog Timer Counter Setting
* System CLOCK : 100Mhz, APB CLOCK : 50MHz(20 ns)
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3.25 Timer / PWM / Capture
3.25.1 Introduction
Eade 4 Timer/Counter . Timer/Counter PWM
Capture
3.25.2 10bit Pre-scale
Prescale APB clock external clock Main Clock Source 10bit Counter 1/2 ~
1/1024
4PB CLOCK — CLK
Ext  cLOCK ——* 10-hit Timer/Counter Prescaler
+ t o o o] o o o |o |o
— — — — — — — —
I & &2 Z T | |L
M = <0 w =) — %] I
Timer Clock Sel ™~ =% |3 |9
=
Prescaler Reset
h i L4
g5
Prescaler Clock Sel 7
lTimer/Counter Clock
3-44 Prescale Block Diagram
3.25.3 Timer/Counter
Timer/Counter Prescale Clock 0x0000 10
Timer counter 0x0000
Timer counter a\o , (s \\[¢} 32 0~
N-1
Prescale Timer counter ,
32.768KHz  Clock 1/32,768 X 1024 X 2°32 434217728 . 100MHz Clock
APB clock 50MHz , 1/50,000,000 X 1024 X 2”32 87960.93022208
3.25.4 PWM
PWM(Pulse Width Modulation) duty . Prescale
Clock PWM Period
PWM 32 PWM Duty, PWM Period
PWM Pulse Number
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PWM Period Value (TCNTxR) =¢
PWM Duty Value TDUTX) = 6t
PWM Pulse Number Valud'PULX) =2h
(D X DX 2X X AXEXEXTX XX OXIXZXIXAXEXEXTX8XIK 0

Colinter Valu

Pulse Outpt

]

»

Duty

Perioc

Interrup

3.25.5 Capture Mode

Capture mode

Prescale
Low/High Pulse, Only Low Pulse, Only High Pulse, Falling to Falling Period, Rising to Rising Peribd

3-45PWM Pulse output

Clock

Capture input

Counter

Interrupt Event

Capture Value

Low/High Pulse Capture mode

—//'

|
P P e g
L1

LTl
XX

Capture input

Courtter

Interrupt Event

Capture Value

High Pulse Capture mode

e

Low Pulse Capture mode

Capture input

Counter

Interrupt Event

Capture Value

R
[ R

Capture input

Counter

Capture Value

Failing to Failing Period Capture mode

-

Interrupt Event

Rising to Rising Period Capture mode

| Capture input

Counter

Interrupt Event

Capture Value

3-46 Capture Mode Timing Diagram
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3.25.6 Timer Registers

3.25.6.1 Timer Clock Selection Register (TCSR0O/TCSR1/TCSR2 / TCSR3)

Address : OXFFEO_AO000h / OxFFEO_A100h / OXFFEQ_A200h / OXFFEO_A300h

Bit R/W Description Default Value
15:5 R Reserved -
4 R/W | CNTCLR : Prescale Counter and Counter Reset Ob

When this bit isil0, the Timer Prescale and Counter will be ressate.

To exit reset state, this bit is cleared by writfidg.

3:1 R/W | Reserved -
0 R/W | CLKSEL : Prescale Clock Selection Ob

0 :APBclock 1 :External input clock

3.25.6.2 Timer Control Register (TCONO/ TCON1/TCON2/ TCON3)

Address : OXFFEO_A004h / OXFFEO_A104h / OXFFEO_A204h / OXFFEO_A304h

Bit R/W Description Default Value
31:16 R Reserve -
15:14 R/W | TMOD : Timer/Counter Mode 00b

00 : Timer 01: PWM
1x : Capture
13 R Reserved -
12 R (Capturemode only) Ob
OVST :CaptureOverflow Status bit

11 R/W | Reserved -

10:8 R/W | (Capturemode only) 000b

CAPMOD : Capture Mode Selection
00x : Low/Hgh Pulse Capture mode
010 : Low Pulse Capture mode
011 : High Pulse Capture mode
10x : Fdling to Fdling Period Capture mode
11x : Rising to Rising Period Capture mode
7:6 R Reserved -
5 R/W | (PWM mode only) PWM Output Start Level Ob
PWML : PWM Output Start Level
0 : Start Level ifHigh
1 : Start Level is Low

4 R/W | (Timer mode only) Ob
WAVE : Waveform Generation
0 : Disable 1: Enable
3:1 R/W | PFSEL : Prescale Factor Selection (10bit pseale) 111b

000 : clock /2 001 :clock/4
010 : clock /8 011 : clock /32
100 : clock / 64 101 : clock / 128
110 : clock / 256 111 : clock / 1024

0 R/W | TMEN : Timer Counter Enable Ob
0 : Disable 1: Enable
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3.25.6.3 Timer Counter / Output Period Register (TCNTO/TCNT1/TCNT2/TCNT3)

Address : OXFFEO_A008h / OXxFFEO A108h / OXFFEO_A208h / OXFFEQO _A308h
Bit R/W Description Default Value
31:0 R/W | - Timer mode FFFF FFFFh
Write : Timer Counter value setting
Read : Current tgounter value

- PWM mode
Write : PWM Period Value
Read : PWM Period Current tgourter value

3.25.6.4 Capture Counter / PWM Duty Compare Register (TDUTO/TDUT1/TDUT2/TDUT3)

Address : OXFFEOQ AOO0Ch / OXFFEO A10Ch / OXFFEO A20Ch / OXFFEO A30Ch
Bit R/W Description Default Value
31:0 R/W | - Capture mode FFFF FFFFh
Read : Result value of gating at the sampling period

- PWM mode
Write : PWM Duty Value
Read : PWM Duty Value

3.25.6.5 Output Pulse Count Register (TPULO/TPUL1/TPUL2/TPUL3)

Address : OXFFEQO_A010h / OXFFEO_A110h / OXFFEO_A210h / OXFFEO_A310h
Bit R/W Description Default Value
31:0 R/W - PWM mode FFFF FFFFh
Write : PWM Pulse Number Value
Read : Current PWM Pulse Number

3.25.7 Interrupts

Timer, PWM, Capture, Capture Overflow interrupt
. Capture , Oveflow
Control OVST
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3.26 GPIO
3.26.1 Features

1. PortA~D 4 GPIO

2. Port Port A[20:6], A[2:0], B[31:28], B[26:21], B[18:13], B[10:5], C[31:0], D[19:10], DP]

90

3. Port Direction Register 1/0

4. Port DirectionOutput / InputMode Register bit I/O

5. Port Output Data Level Register Output Level

6. Port Output Dataligh / Low Level Setting Register bit High / Low

7. Port InputData Level Register Input Level

3.26.2 Register Map

3.26.2.1 Port Direction Register (PxDIR)
Port A~D Direction
Address: FFEOA400h / FFEO A420h / FFEO A440h / FFEO A460h
Bit R/W Description Default Value
31:0 R Port x Direction bit Oh
0 : Input
1 : Output
+ Port Direction , Read Only
3.26.2.2 Port Direction Output Mode Register (PxOUT)
Port A~D Direction Output Mode

Address: FFEOA400h / FFEO A420h / FFEO A440h / FFEQ A460h

Bit R/W Description Default Value
31:0 W Port x Direction Output Mode bit -
0 : No effect
1 : Set to output mode the corresponding bit the PxDIR registers
4+ Port Direction Output Mode bit
3.26.2.3 Port Direction Input Mode Register (PxIN)
Port A~D Direction Input Mode

Address: FFEOA404h / FFEO A424h / FFEO A444h / FFEO A464h

Bit

R/W

Description

Default Value

31:0

w

Port x Direction Input Mode bit
0 : No effect
1 : Set to input mode the corresponding bit the PxDIR registers

4+ Port Direction

Input Mode bit
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3.26.2.4  Port Output Data Level Register (PxOLEV)

Port A~D Output Data Level
Address: FFEOA408h / FFEO A428h / FFEQ A448h / FFEOQ A468h
Bit R/W Description Default Value
31:0 R Port x Output Level bit Oh
0 : Low Level
1 : High Level
+ Port Output Data Level , Read Only

3.26.2.5 Port Output Data High Level Setting Register (PxOH)

Port A~D Output Data High Level
Address: FFEOA408h / FFEO A428h / FFEO A448h / FFEO A468h
Bit R/W Description Default Value
31:0 W Port x Output Data High Level Setting bit -

0 : No effect
1 : Set to high level output data the corresponding bit in the PxQ
registers

4 Port Output Data High Level bit

3.26.2.6  Port Output Data Low Level Setting Register (PxOL)

Port A~D Output Data Low Level
Address: FFEOA40Ch / FFEO A42Ch / FFEO A44Ch / FFEO A46Ch
Bit R/W Description Default Value
31:0 W Port x Output Data Low Level Setting bit -

0 : No effect
1 : Set to low level output data the capending bit in the PxOLEY
registers

4 Port Output Data Low Level bit

3.26.2.7 Port Input Data Level Register (PxILEV)

Port A~D Input Data Level
Address: FFEOA410h / FFEO A430h / FFEO A450h / FFEQ A470h
Bit R/W Description Default Value
31:0 R Port x Input Level bit -
0 : Low Level
1 : High Level
+ Port Input Level , Read Only
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3.26.3 Mapping

Port A~ D Register

GPIO pin Mapping

Group Bit Mapping
Port A 31:21 Reserved
20:6 GPIO[20:6]
5:3 Reserved
2:0 GPIO[2:0]
Port B 31:28 GPIO[63:60]
27 Reserved
26:21 GPIO[58:53]
20:19 Reserved
18:13 GPIO[50:45]
12:11 Reserved
10:5 GPIO[42:37]
4:0 Reserved
Port C 31:0 GPIO[95:64]
Port D 31:20 Reserved
19:10 GPIO[115:106]
9:8 Reserved
7:0 GPIO[103:96]
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3.27 Real Time Clock

battery RTC APB bus
register , off BUS

BCD )

3.27.1 RTC Control Register (RTCCON)

Address : FFEO A800h

2040 1 1 0 0 O

Bit R/W Description Default Value
31:8 R Reserved. -
7 R/W | RTC Test Simulation Mode Ob
0 : Normal ( 1Hz clock )
1: 1Hz 16384 clock
6:0 R Reserved. -
3.27.2 SEC Register (RTCSEC)
Address : FFEO A804h
Bit R/W Description Default Value
31:7 R Reserved -
6:4 R/W | BCD value for second from0to 5 Oh
3:0 R/W | BCD value for second from 0 to 9 Oh
3.27.3 MIN Register (RTCMIN)
Address : FFEO A808h
Bit R/W Description Default Value
31:7 R Reserved -
6:4 R/W BCD value forminutefrom O to 5 Oh
3:0 R/W BCD value forminutefrom O to 9 Oh
3.27.4 HOUR Register (RTCHOUR)
Address : FFEO A80Ch
Bit R/W Description Default Value
31:7 R Reserved -
6:4 R/W BCD value for hour from O to 2 Oh
3:0 R/W | BCD value for hour from 0 to 9 Oh
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3.27.5 DAY Register (RTCDAY)

Address : FFEO A810h

Bit R/W Description Default Value
31:6 R Reserved -
5:4 R/W | BCD value for day from 0 to 3 Oh
3:0 R/W | BCD value for dg from 0 to 9 1h

3.27.6 WEEK Register (RTCWEEK)

Address : FFEO A814h

Bit R/W Description Default Value
31:3 R Reserved -
2:0 R/W | Weekday (0:SUN, 1:MON, 2:TUE, 3:WED, 4.THU, 5:FRI, 6:SAT) Oh

3.27.7 MONTH Register (RTCMON)

Address : FFEO A818h

Bit R/W Desciiption Default Value
31:5 R Reserved -

4 R/W | BCD value for month from 0 to 1 Ob
3:0 R/W | BCD value for month from 0 to 9 1h

3.27.8 YEAR Register (RTCYEAR)

Address : FFEO A81Ch

Bit R/W Description Default Value
31:5 R Reserved -
4 R/W | BCD value foryear from 0 to 1 Oh
3:0 R/W | BCD value for year from 0 to 9 4h
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3.28 TWI Controller

Eagle TWI bus TWI controller . controller
SCL(serial clock) line SDA(serial data) line

3.28.1 Features
- Master transmittemode
- Master receive mode
- Slave transmitter mode
- Slave receive mode
- Software programmable clock frequency
- Software programmable acknowledge bit
- Interrupt driven datdransfers
- START/STOP/Repeated START condition, Acknowledge generation
- Multi master operation

3.28.2 TWI Controller Block Diagram

APB Clock i (JSDA
P
ym—r\ . ~—p-{JSCL
- ) Counter Register g

i

] Baud-rate Register START/STOP Condition [ ™
J—’ Generaion >
— Control Regist
__l/‘ ontrol Register |
N Arbitration and ¢
§ START/STOP Detection |«
L \ 4
o} A
E (_ ) Status Register P
Q@ Address Compare
< »
A
Y
- ) 7-bit Address Register 8-bit Address Shifter [
Y
~ N\  TX/RX DataRegisster b 8-bit Shifter <«

3-47 TWI Controller Block Diagram
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3.28.3 DATA TRANSFER FORMAT

SDA line 8

START condition . TWI bus
ACK . MSB

Write Mode Format with 7-bit Addresses
| S| slave Address 7bits|R/W|A|  DATA(1Byte) |A] P|
\L ]

"0" Data Transferred
(Write) (Data + Acknowledge)

Read Mode Format with 7-bit Addresses
| S| Slave Address 7bits|R/W|A|  DATA(1Byte) |A] P|
T . .

"1"  """Data Transferred
(Read)  (Data + Acknowledge)

NOTES:
1. S:Start, rS:Repeat Start, P:Stop, A:Acknoledge
2. [1 :From Master to Slave_] from Slave to Master

3-48 TWI-Bus Interface Data Format

3.28.4 START AND STOP CONDITION

TWI Controller START condition ,
STOP condition . START condition SCL line high SDA line high
low . STOP condition SCL line high SDA line low high
. START condition , TWI bus busy . STOP condition , TWI bus
release
soA L/ O XXX /XX
. MSB Acknowledgement Signal Acknowledgement Signal !
from Receiver from Receiver
scL 1 1\ [T\ 2\ ANENE N AYAY A\
L Start ACK T 1  Stop;
Byte Complete, Interrupt within Clock Line Held Low While
Receiver Interrupts are Serviced

3-49 Data Transfer on the T\ABus
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3.28.5 ACK SIGNAL TRANSMISSION

ACK . ACK SCL line 9
8 . ACK
ACK SDA line high SDA line release .
ACK SDA line low SCL line high pulse SDA line low
ACK control register TXACK ACK NOACK

Clock to Output

Data Output b
Transmitter \

Data Output by—:

[ X

Receiver | : }
SCL from i :
Master :
Condition Clock Pulse for
Acknowledgement

3-50 Ack. Signal Transmission

3.28.6 READ-WRITE OPERATION

TWI-Bus 8-bit shifter register
. SCL line  low . 8-bit shifter register
SCL line release
, TWI bus SCL line low

SCL line release , 8bit shifter register
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3.28.7 BUS ARBITRATION PROCEDURES

master bus . SDA line high level master
master low level SDA line , TWI bus master
(1) Devicel Device2 master mode SCL line

start counting

wait state HIGH period
CLK1 e — \
counter reset
CLK2 u \ \
A\ A\
SCL \
3-51 Bus Arbitration procedures 1
(2) SDA line Devicel, Device2

masterl loses Arbitration
DATA1 . SDA

DATA1 '_\_ _/—\ [ c _ - - - —-—"—"—-—-—— -

DATA2 -~

SDA -

T /S S S

3-52 Bus Arbitration procedures 2

3.28.8 ABORT CONDITION

Arbitration

1. control registe MSTA (Master/Slave Select bit) clear STOP condition .
2. NO ACK STOP condition . ,ACK SDA line low STOP condition
Arbitration

TWI-bus Arbitration MSTA clear STOP condition

scL SDA  high
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3.28.9 Operational Flow Diagrams
3.28.9.1 TWIlinitialization
TWI Controller , TWIEN bit register
BEGIN
Enable TWI by setting
TWIEN
Register setting
Enable TWI interrupt
(Optional)
END
3-53 TWI Initialization Flow
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3.28.9.2 TWI Transmit/Receive Flow chart
TWI Flow chart

ACK NOACK .
master slave , SCL

TWIDATA dummy read

BEGIN

<

Y

Master Transmit Flow Chart

Bus Busy ? _YES |

NO
v

Write TWI Header in
TWIDATA

v
Set MSTA in
TWICON to Generate
START

l

Y

Transfer NO
Complete ?

hl

YES

A

Write Datato
TWIDATA

<

Y

Transfer NO
Complete ?

YES
h 4

Last Word? NO

v YES
Negate MSTA in
TWICON to Generate
STOP

A 4
END

3-54 TWI Master Transmit Flow
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Master Receive Flow Chart

< BEGIN P

Bus Busy ?

NO

Write TWI Header in
TWIDATA

Set MSTA in
TWICON to Generate

YES

Write TWI Header in
TWIDATA

v

Set REPST in
TWICON to Generate
RESTART

Dummy Read
TWIDATA

YES

Read Data from
TWIDATA

Set TXAK in
TWICON to Turn of
ACK

y YES

Read data from
TWIDATA

( END

3-55TWI Master Receive Flow

Advanced Digital Chips, Inc.
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Slave Transfer Flow Chart (polling )
< BEGIN >
Check SRW hitin
TWISTAT for
Rx Xmit/Rev Tx
Read dummy data

from TWIDATA
(for tcf hit clear)

[
-

|-
-

-

) \/
Transfer NO Write Tx Datain

complete ? TWIDATA
i YES
Transfer NO
Read Rx Data complete?

from TWIDATA

YES
Y

Bus Busy ? LYES Bus Busy ?

NO

S

3-56 TWI Slave Operation Flow(Polling)
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Slave Transfer Flow Chart (interrupt )

BEGIN
tcf Interrupt occurred

Check SRW bit in
TWISTAT for
Rev/Xmit

N

Read/Write
TWIDATA

o

3-57 TWI Slave Operation Flow(Interrupt)

A
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3.28.10 TWI Registers

3.28.10.1 TWI Control Register (TWICON)

Address : FFEOACO0Oh

Bit R/W Description Default Value
31:8 R Reserved. -
7 R/W | TWIEN : TWI Controller Enable bit Ob
TWI register setting bit
set
1: TWI controller enable
0: TWI controller disable
6 R Reserved. -
5 R/W | MSTA : Master/Slave Mode Select bit Ob
0 1 Master mode START condition
. clear STOP condition , Slave mode
clear , STOP
condition
1: START condition
0 : STOP condition .
4 R/W | TWITR : Transmit/Receive Mode Select bit Ob
Master Mode
1: TWI Master
0: TWI Master
3 R/W | TXAK : Transmit Acknowledge bit Ob
ACK SDA line .
Master Receive Mode NO ACK
NO ACK ,
STOPcondition .
1: ACK bit =A107T NO ACK (no acknowledge
0: ACK bit =001 ACK (acknowledge)
2 R/W | REPST : Repeated START bit Ob
bit 1 write , TWI controller Master Repeated
START condition . Repeated START condition
clear
1: Repeated START condition
0: N/A
1 R/W | TCFIRQ: Transfer complete IRQ Enable bit Ob
1-byte )
1: Interrupt enable
0 : Interrupt disable
0 R/W | LSTIRQ : Lost Arbitration IRQ Enable bit Ob
Master , ,
1: Interrupt enable
0 : Interrup disable
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3.28.10.2 TWI Status Register (TWISTAT)

Address : FFEOACO04h

Bit R/W Description

Default Value

31:10 R Reserved.

9 RIW | TXEMPTY : TX buffer Empty bit
bit 0

1:
0.

write

1b

8 R/W RXFULL : RX buffer Full bit
bit 1

1:
0.

write

Ob

7 R TCF : Byte Transfer Complete bit

1:
0.

set , TWIDATA
write clear . , bit 1 write

read
clear

Ob

6 R AAS : Addressed as Slave bit
address address

slave . TWICON

condition clear

1: Address

0: Address

TWI controller
write , STOP

Ob

5 R/W | BSY : Bus Busy bit

1: Bus busy
0: Bus idle

TWI bus . START condition
condition clear . 0 write

set , STOP
clear

Ob

4 R/W | LST : Lost Arbitration bit

TWI controller master mode , bus
set . clear
clear

1: Lost arbitration

0: Lost arbitration

1 write

Ob

3 R SRW : Slave Read/Writeitb
TWI controller slave mode
1: Slave

0: Slave

Ob

2 R Reserved

1 R/W | RSF : Repeated STARJonditionFlag bit
Repeated STAR condition
Repeated START condition

1: Repeated START condition
0: Repeated START condition

, set bit 1 write

flag bit
, STOP condition
clear

STOP condition

Ob

0 R RXAK : ReceivedAcknowledge bit
ACK SDA line

1: No Acknowledge

0: Acknowledge

1b

Advanced Digital Chips, Inc. CONFIDENTIAL
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3.28.10.3 TWI Address Register(TWIADDR)
Address : FFEOQ AC08h
Bit R/W Description Default Value
31:8 R Reserved. -
7:0 R/W | Slave Address. 00h

7-bit slave address. TWlontroller device address
[7:1] = Slave Address

[0] = Not mapped

3.28.10.4 TWI Data Register ( TWIDATA)

Address : FFEO ACOCh

Bit R/W Description Default Value
31:8 R Reserved. -
7:0 R/W | Twi 00h
Write : device
Red :
3.28.10.5 TWI Baud-rate 0 Register (TWIBRO )
Address : FFEQO AC10h
Bit R/W Description Default Value
31:8 R Reserved. -
7:0 R/W | Baudrate 0 Value. (3 ) 4Fh
3.28.10.6 TWI Baud-rate 1 Register (TWIBR1)
Address : FFEOQ AC14h
Bit R/W Desciption Default Value
31:9 R Reserved. -
8:0 R/W | Baudrate 1 Value. 1FFh
TWIBRO= f, 2 700ns+3
f
SCL= bus
(ZTWIBR.+ TWIBR) + 7)
* fous= AMBA APB clock frequency ( 2 )
*SCL = TWI
ex) APB clock 50MHz, TWI 400Kbps , (f,,s = 50MHz , SCL = 400Kbps)
TWIBRO =50MHz® 700ns+3=50% 10°3 700° 10°° +3=38
f ’ 3 310°
sCL= bus YV 400Kbps=—2MHZ ¢ pnpqpr = P10
(2ZTWIBRL+TWIBR) +7) (2ZTWIBRL+38+7) (2ZTWIBRL+45)
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<Baudrate Register Setting Reference Table>
TWIBR1
Fous TWIBRO 400Kbps| 300Kbps| 200Kbps| 100Kbps
55Mhz 42(2Ah) | 45(2Dh) | 67(43h) | 113(71h)| 251(FBh)
50Mhz 38(26h) | 40(28h) | 61(3Dh) | 10367h) | 227(E3h)
45Mhz 35(23h) | 36(24h) | 54(36h) | 92(5Ch) | 204(CCh)
40Mhz 31(1Fh) | 31(1Fh) | 48(30h) | 81(51h) | 181(B5h)
35Mhz 28(1Ch) | 27(1Bh) | 41(29h) | 70(46h) | 158(9Eh)
30Mhz 24(18h) | 22(16h) | 35(23h) | 60(3Ch) | 135(87h)
25Mhz 21(15h) | 18(12h) | 28(1Ch) | 49(31h) | 111(6Fh)
20Mhz 17(11h) | 13(Dh) | 22(16h) | 38(26h) | 88(58h)
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3.29 SPI(Serial Peripheral Interface)
3.29.1 Features
- Full duplex, Half duplex
- Master / Slave
- Programmable clock polarity and phase
- End of transmission interrupt flag
- 32BytesFIFO
- DMA
- Support external clock divided SCK
- SCK: Master APB Clock 1/2, Slave APB Clock 1/8
3.29.2 SPI Block Diagram
SPI .
(sampling) (shifting) Clock . Slave SPI
Slave . Slave SPI
) SPIBR Counter
Vv
j:> SPICON l _
Btok [—V— | sck_int«
—
Control Logic Elogk > sck_out— ? l_@ SCK
ogic sck_oen
o SSX_inj«
Q t SS#
8 (:: SPISTAT SX_ou ﬁ%_@
= ssx_oen
L
£ <« =K mosi_in|<
[an] .
o 32-BIT RX Shift Register - master input ~ MOS_out —~| %—@ MOs
<C { | master output MOSI_oen
8/16/32-BIT TX Shift Register
SPID miso_in
(32Bytes) Saveinpu  MISO_OLL _%L_@ MISO
p|daveoutput  MiSO_oen
) SPIIM
3-58 SPI Block Diagram
3.29.3 SPI Pins
SPI MISO, MOSI, SCK, SSX, . SPI WOMP
Open Drain CMOSs . SPI MSTR
Master Slave
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Pin Name Mode Function

Master in, slave out(MISO) Master Provides serial data input to the SPI
Slave Provides serial datautput from the SPI

Master out, slave in (MOSI) Master Provides serial output from the SPI
Slave Provides serial input to the SPI

serial clock(SCK) Master Provides clock output from the SPI
Slave Provides clock input to the SPI

Slave select(SSX) Maser Output : Selects slave devices
Slave Input : chip select for SPI

3-31 SPI Pin Functions

3.29.4 SPI Operating Modes

SPI Master Slave . Master MCU . Slave
MCU . MSTR
Master Slave

3.29.4.1 Master Mode

SPICON MSTR Master . Master
SPI Master
1. Pin MUX SPI . MISO and MOSI. Master
MISO MOSI
2. BAUD, CPHA, CPOL, SIZE, LSBF, WOMP . Master MSTR
. SPl enable SPIEN
3. Slave enable
4. SPI
SPI SPIF H/W . SPIF
. SPIF
SPIF
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3.29.4.2 Slave Mode

MSTR Slave . Slave , SPI
Master
1. Pin Mux . P Muxing SPI
Pin Mux .
2. CPHA, CPOL, SIZE, LSBF, WOMP . MSTR
Slave . SPIEN SPl enable . (Slave
BAUD SPI )
3. SPI
Slave SSX Low Master SCK
SPIF

Maste

3.29.5 SCK Phase and Polarity Control

SCK . (CPOL) (High
or Low) . CPHA .
Master Slave .
Masta Slave . SPI

ssx. | [
sec oo oo [ | [ L[ LU
sex ceowzo.cenacf | [ [T LTI
sex ceorzepmo | [ [T
sex eronz eens) [ [T

ZENE B BRRRNE777/7/4

MSBifCPHA:0| | | | | | | |
Internal strobe for data capture (for all modes)

3-59 SCK Phase and Polarity

3.29.6 Data Transfer Timing

Master . Slave

CPHA=0 1clock cyle 0 sampling 180
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SCK CYCLE 1 2 3 4 5 6 7 8
SN AWARARANAVAWAWA
VAV AVAYAVAVAY
(Ma'\ggfl()ut) -< MfsB 36 . ° 4 33 32 X 31 ! I—}SB}
(M'\z;l;tse?m) _< MSé i6 | 5 4 3 2 1 LiSBi
(Tosgl)r:\ve) _\ /_
3-60 Transfer Timing when CPHA &0
CPHA=G16 . 1clock cyle 0
180 sampling
SCK CYCLE 1 2 3 4 5 6 7 8
N AW AWAWANAWAWAY
ser(eror=y YAVAVRAVAVAVAYE
MOSI ‘ -<MSB‘ s X 2 X 3 Y 2 X1 LSB
iSO _< ':/ISBﬁ - %4 | S . > | - LESB
SSX \ Y

3.29.7 SPI Register Description

3-61 Transfer Timing when CPHA €16

3.29.7.1 SPI Control Register (SPICON)
Address : OXFEOO B0O0Oh
Bit R/W Description Default Value
31:8 R Reserved -
7 R/W | SPIEN : SPI Enable 0b
0 : SPI is disabled.
1: SPlis enabled
6 R/W | WOMP : WiredOR Mode for SPI Pins 0b
0 : Outputs have normal CMOS drivers.
1 : Opendrain drivers
5 R/W | MSTR : Master/Slave Mode Select 0b
0 : SPl is a slave device
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1: SPI is system master

R/W

CPOL : Clock Polarity
0 : The inactive state value of SCK is logic level zero
1 : The inactive state value of SCK is logic level one.

Ob

R/W

CPHA : Clock Phase

0 : Data captured on the leading edge of SCK and changed
trailing edge of SCK.

1 : Data is changed on the leading edge of SCK and captur
the trailing edge of SCK.

Ob

R/W

LSBF : Least Significant Bit First
0 : Seial data transfer starts with LSB.
1 : Serial data transfer starts with MSB.

Ob

R/W

SPISIZE : Transfer Data Size
00 : 8bit data transfer.
01 : 16bit data transfer.
10 : 32bit data transfer.

00b

Wired-OR OpenDrain Outputs

3.29.7.2

Master

Address : OxFEOOQ B0O04h

pull-up

Opendrain driver

Single Master

SPI Baud Rate Register (SPIBR)

. Opendrain driver

normal CMOS driver

Bit R/W Description Default Value
31:8 R Reserved. -
7:0 R/W Serial Clock Baud Rate FFh

f — fAPB_CIock
5K 23 (SPIBRR[7:0] +1)
Master Mode SCK APB Clock / 2
Slave Mode SCK APB Clock / 8

SPI Baud rate SPBR

Master
Mode

3.29.7.3

Address : OXFEOO B008h

SCK

0 255
SPIBR
SCK APB Clock 1/8

SPI Status Register (SPISTAT)

Slave Mode

Bit R/W Description Default Value
15:8 R Reserved -
7 R SPIF :SPI Finished Flag Ob
0 : SPI is not finished.
1: SPl is finished.
6 R WCOL : Write Collision Ob
0:
1 : FIFO Full FIFO
5 R MODF : Mode Fault Flag Ob
0 : Normal operation
1: SPI Master Slave
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SSX: Slave Select Flag
0 : Current Value of SSX port i®w
1 : Current Value of SSX port isigh

Ob

STXF : TXFIFO Full Status bit
0 :FIFO_TX is not full
1:FIFO TXis full

Ob

STXE : TXFIFO Empty Status bit
0 : FIFO_TX is not empty
1:FIFO_TX is empty

Ob

SRXF : RXFIFO Full Status bit
0 :FIFO_TX is not full
1:FIFO TX s full

Ob

SRXE : RXFIFO Empty Status bit
0 : FIFO_RX is not empty
1:FIFO RXis empty

Ob

3.29.7.4 SPI Data Register (SPID)

Address : OXxFEOO_B0OO0Ch

Bit

R/W

Description

Default Value

31:0

R/W

SPI Data
At 32-bit transfer mode
- MSB of Data is SHD[31]
At 16-bit transfer mode
- MSB of Data is SHD[15]
At 8-bit transfer mode
- MSB of Data is SHD[7]

LSB of Data (received or transmit) is IB0] in any transfer mode

00000000h

3.29.7.5 SPI SSX Control Register (SPISCON)

Address : OXFEOO B010h

Bit R/W Description Default Value
31:1 R Reserved -
0 R/W | SSXCON : SSX output Level 1b
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3.29.7.6

Address : OXFEOO B014h

SPI Interrupt Mask Register (SPIIM)

Bit

R/W

Description

Default Value

31:8

R

Reserved

7

R/W

SPIFE : SPIF Interrupt en/disable

SPIF Interrupt occurs when transfer has completed.
0 : SPIF interrupt is disabled
1: SPIF is enabled

Ob

R/W

MODFE : MODFI Interrupt en/disable

MODFI Interrupt occurs when two more mastise data line.
0 : MODFI interrupt is disabled
1: MODFl is enabled

Ob

Reserved

R/W

SSXE : SSX Interrupt en/disable

SSX Interrupt occurs when SSX signal has changed.
0 : SSX Interrupt is disabled
1: SSX Interrupt is enabled

Ob

R/W

STXFE :FIFO_TX_FULL Interrupt en/disable

FIFO_TX_FULL Interrupt occurs when FIFO_TX is full
0 : FIFO_TX_FULL Interrupt is disabled
1:FIFO_TX_ FULL Interrupt is enabled

Ob

R/W

STXEE : FIFO_TX_EMPTY Interrupt en/disable

FIFO_TX_EMPTY Interrupt occurs when RIF TX is empty
0: FIFO_TX_EMPTY Interrupt is disabled
1:FIFO_TX_EMPTY Interrupt is enabled

Ob

R/W

SRXFE : FIFO_RX_FULL Interrupt en/disable
FIFO_RX_FULL Interrupt occurs when FIFO_RX is full
0 : FIFO_RX_FULL Interrupt is disabled
1: FIFO_RX_FULL Inerrupt is enabled

Ob

R/W

SRXEE : FIFO_RX_EMPTY Interrupt en/disable

FIFO_RX_EMPTY Interrupt occurs when FIFO_RX is empty
0: FIFO_RX_EMPTY Interrupt is disabled
1:FIFO_RX_EMPTY Interrupt is enabled

Ob

3.29.7.7

Address :0xFEOO B018h

SPI Transfer Mode Register (SPITM)

Bit R/W Description Default Value
31:15 R Reserved. -
14:4 R/W | Byte number of Dat&ransferrecoy DMA 000h

3 R/W | DMA on / off bit Ob
0 : DMA Off
1:DMAOn

2 R/W TX mode Ob
0 : SPI Operation is Full duplex
1 : Tx data is transmitted bR data is not stored.

1 R/W RX mode Ob
0 : SPI Operation is Full duplex
1: Rx data is taken but Tx data is always high.

0 R Reserved -
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3.29.7.8

Address : 0OXFEOO B01Ch

SPI Clock Select Register (SPICS)

Bit

R/IW

Description

Default Value

31:1

R

Resered

0

R/W

SCK clock select bit
0 : SCK isAPB clock divided
1: SCK s external clock divided

Ob

3.29.7.9

Address : OXFEOO B020h

SPI Response Character Register (SPIRC)

RX

Bit R/W Description Default Value
31:9 R Reserved. -
8 R/W Response character exchesi Ob
0: Responsecharacter
1: Responsecharacter
7:0 R/W Response character 00h
RX mode DMA
SCK  togding TX OxFF

Advanced Digital Chips, Inc.
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3.30 JPEG Decoder

Features

640x480 4:2:0 format 1lframe(lena image) 35ms decoding (GDMA )
ISO 109182 base line JPEG decoder
Only support typical Huffman table defined in annex K of standard.
Support YCbCr 4:2 format
Support YCbCr 4:2:0 format
Maximum resolution:1024x1024
JPEG Image width 32 height 4:2:2 8 , 4:2:0 16

Block Diagram

JPEG Image
apturer IRQ FIFO Fill
T Request IRD
JPEG decoder _Address JPEG Decoder
end IRR | | information
Sync FIFO
Control - (64x32) [* (g
Local JPEG m
csc Sync FIFO HOST/DMA
Memory Image |« JPEG Decoder Core |
Controller RGB| Capturer INTERFACE (64x32) %
¥CBCR Sync FIFO <
] 64x32) [T Compressed
data
Decompressed
data(YCbCr)
3-62 JPEG Decoder Block Diagram
JPEG Decoder JPEG image data, decompressed data(YCbCr) MCU(Minimum Code Unit)
address information 64x32 FIFO 3 , 3 FIFO level JDFCON Register
[6:0] setting
JPEG Decoder JPEG image data level FIFO fill request IRQ . IRQ
JDCTRL FIFO level FIFO , FIFO level
clear . FIFO level IRQ
JPEG Decoder JPEG image  EOI(End Of Imagemaker decode decoding JPEG decoder
end IRQ . IRQ JPEG image capturer interrupt source , JPEG image capturer
MCU memory IRQ JPEG image capturer IRQ(JICIRQ) . JICIRQ

JPEG decoder end IRQclear
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Decoder Core Block Diagram

AHB Slave
Interface
A A
Y
JPEG Decoder
A ) 4
—
Bi
inary Tr:/lee;ooorl; Up Table JPEG Dei’f)i&;rMController 64x32 FIFO
(Address
T l Information)
Data Data —
64x32 FIFO | paa VLD v 122Q " ORE N
( Huffman Decoding, (Inverse ZigZag Scaner,
Memory Ready Run-length Code) Ready| " |\ verse Quantizer) Ready (Data Reformat Block)
]
Data W
l ‘ Ready
Data 64x32 FIFO
> MDF Data (YCbCr Data)
IDCT Ready (Macro Block Ready
- Deformater) Data N
FIFO Level Information
3-63JPEG Decoder Core Block Diagram
JPEG Decoder ready
transactio System JPEG image input stream , out data
JDWCON level YCbCr FIFO JPEG decoder wait . input data stream
out data level decoder
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Software Flow Chart

( Decoder Start )

JPEG Image Capture
Engine Enable

v

JPEG Decoder Enable
(UJDENA=0x00000001)

v

FIFO Clear Enable
(JDFCLR = Ox00000008)

v

FIFO Clear Disable
(JDFCLR = 0x00000000)

v

FIFO Level & Input Bit
Format Setting
(UJDFCTRL=User
Dependent VValue)

v

FIFO Waiting Level
Setting
(JDWCTRL =0x8)

v

MCU WIDTH Setting
(ADMWIDTH = MCU
WIDTH)

v

MCU HEIGHT Setting
(UDMHEIGHT = MCU
HEIGHT)

v

Q Scale Factor Setting
(IDQOSC =0x40)

Decoding Start
Command
(JdDCOMC=User
Depende;n Value)

—

FIFO Fill IRQ Service
Routine
(JPEG Image Transfer)

All Source Image
Transmit ?

Waiting JPEG Image
Capturer IRQ

G Image Capture
IRQ?

JPEG Image Capture IRQ
Service Routine

( Decoder END )

JPEG Decoder FIFO Fil
Request IRQ Service
Routine Start

Read FIFO Level
(FIFO Level = JDDFST)

64 - JIDDFST > Setting
FIFO Level

for(i<=0 ;i< Setting FIFO
Level ;i++)
{IDIDF = *JPEG Image
data Source Addr ++}

JPEG Decoder FIFO Fil
Request IRQ Service
Routine END

JPEG Image Capture IRQ
Service Routine Start

v

JPEG Decoder End IRQ
Clear
(IDCOMC = 0xO00000004)

v

FIFO Clear Enable
(JDFCLR = Ox00000008)

v

FIFO Clear Disable
(JDFCLR = 0x00000000)

v

JPEG Image Capture IRQ
Service Routine END

3-64 JPEG Decoder Software Flow Chart
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3.30.1 JPEG DECODER MCU WIDTH Register (JDMWIDTH)
Address : FFE1 0234h

Bit R/W Description Default Value
31:12 R Reserved. -
11:0 w JPEG Decoder MCU WIDTH 000h

-Decoding Image MCU width
*MCU width =image width/16

(JPEG Decoder image width 32

)

3.30.2 JPEG DECODER MCU HEIGHT Register (JDMHEIGHT)
Address : FFE1 0238h

Bit R/W Description Default Value
31:12 R Reserved. -
11:0 w JPEG Decoder MCU HEIGHT 000h

Decoding image MCU height

*MCU HEIGHT = image height/16( YCBCR 420 format)

*MCU HEIGHT = Image height/8 ( YCBCR 422 format)

(JPEG Decoder image height SIZE 420 format

16 , 422 8 )

3.30.3 JPEG DECODER Quantization Scale Control Register (JDQSC)

Address : FFE1 023Ch

Bit R/W Description Default Value
31:12 R Reserved. -
11:0 W JPEG Quantization Scale Control 000h

guantization table(Q table)
g table )

JPEG Image header
Scak . 64
q table . 64

3.30.4 JPEG DECODER Command Control Register (JDCOMCON)

Address : FFE1 0240h

Bit R/W Description Default Value
31:3 R Reserved. -
2 W JPEG Decoedr End IRQ Clear Ob
1:End IRQ Clear
0:IDLE
JPEG Decoder end IRQ JICIRQ source , bit
1 JPEG decoder end IRQ JICIRQ clear
bit 1 clock 0 clear
*JPEG Decoder Image Decoding JPEG
decoder end IRQ clear
1 w DECODING IMAGE FORMAT Ob
1:YCBCR 420
0:YCBCR 422
0 w Decoding Start Ob
1:Decoding Start
0:IDLE
JDENA Register 0 bit 1  setting bit 1
setting decoder .
- bit 1 JPEG decoder FIFO fill request IRQ
-Decoder image decoding Clear

Advanced Digital Chips, Inc.
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3.30.5 JPEG DECODER Y DC NODE Table (JDYDCNT)
Address : FFE1 0800h ~FFE1 0830h

Bit R/W Description Default Value
31:18 R Reserved -
17:0 W Y DC Node Table for Huffman Decoding -
Huffman Decoding Y DC 2 tree node table

3.30.6 JPEG DECODER Y DC LEAF Table (JDYDCLT)
Address : FFE1 0C00h ~FFE1 0C30h

Bit R/W Description Default Value
31:8 R Reserved -
7:0 W Y DC LEAF Table for Huffman Decoding -
Huffman Decoding Y DC 2 tree leaf table
3.30.7 JPEG DECODER Y AC NODE Table (JDYACNT)
Address : FFE1 2800h ~FFE1 2A88h
Bit R/W Description Default Value
31:18 R Reserved -
17:0 w Y AC Node Table for Huffman Decoding -
Huffman Decoding Y AC 2 tree node table
3.30.8 JPEG DECODER Y AC LEAF Table (JDYACLT)
Address : FFE1 3000h ~FFE1 3288h
Bit R/W Description Default Value
31:8 R Reserved -
7:0 w Y AC LEAF Table for Huffman Decoding -
Huffman Decoding Y AC 2 tree leaf table
3.30.9 JPEG DECODER UV DC NODE Table (JDUVDCNT)
Address : FFE1 4800h ~FFE1 4830h
Bit R/W Description Default Value
31:18 R Reserved -
17:0 W UV AC Node Table for Huffman Decoding -
Huffman Decoding UV AC 2 tree node table

3.30.10 JPEG DECODER UV DC LEAF Table (JDUVDCLT)
Address : FFE1 5000h ~FFE1 5030h

Bit R/W Description Default Value
31:8 R Reserved -
7:0 W UV DC LEAF Table for Huffman Decoding -
Huffman Decoding UV DC 2 tree leaf table
3.30.11 JPEG DECODER UV AC NODE Table (JDUVACNT)
Address : FFE1 6800h ~FFE1 6A88h
Bit R/W Description Default Value
31:18 R Reserved -
17:0 w UV AC Node Table for Huffman Decoding -
Huffman Decoding UV AC 2 tree node table
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3.30.12 JPEG DECODER UV AC LEAF Table (JDUVACLT)
Address : FFE1 7000h ~FFE1 7288h

Bit R/W Description Default Value
31:8 R Reserved -
7:0 W UV AC LEAF Table for Hiffman Decoding -
Huffman Decoding UV AC 2 tree leaf table

3.30.13 JPEG DECODER STATUS Register (JDSTAT)
Address : FFE1 8000h

Bit R/W Description Default Value
31:4 R Reserved -
3 R JPEG Decoder Finished Ob
2 R JPEG Decoder MCU Decoding Ob
1 R JPEGDecoder Header Parsing 0b
0 R JPEG Decoder Ready Ob
3.30.14 JPEG DECODER IRQ STATUS Register (JDIRQSTAT)
Address : FFE1 8004h
Bit R/W Description Default Value
31:2 R Reserved. -
1 R JPEG Decoder FIFO Fill Request IRQ Ob
Compressed data FIFO JDCTRL regiser [6:0]
level
0 R JPEG Decoder End IRQ Ob

. JPEG decoder
JPEG EOF flag

JPEG Decoder
MCU  decoding

interrupt
* interrupt JPEG image capturer JICIRQ
source
3.30.15 JPEG DECODER Data FIFO Status Register (JDDFSTAT)
Address : FFE1 8008h
Bit R/W Description Default Value
31:7 R Reserved. -
6:0 R Current FIFO Level Status 00h
compressed data FIFO level .
FIFO current FIFO level status 0x3fh
0x3fh Write
3.30.16 JPEG DECODER Enable Register (JDENA)
Address : FFE1 8010h
Bit R/W Description Default Value
31:1 R Reserved. -
0 R/W | JPEG Decoder Enable Ob
JPEG Decoder enable . bit set JDCOMCON

register 0 bit set JPEG decoder decoding

Advanced Digital Chips, Inc.
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3.30.17 JPEG DECODER FIFO Clear Register (JDFCLR)

Address : FFE1 8014h

Bit R/W Description Default Value
31: 4 R Reserved. -
3 R/W | FIFO Clear Ob
1:ALL FIFO Clear
0:IDLE
2:0 R Reserved -

3.30.18 JPEG DECODER FIFO Control Register (JDFCON)

Address : FFE1 8018h

Bit R/W Description Default Value
31:10 R Reserved -
9 R/W | Input data Format Selection Ob
1:Big Endian Format
O:Little Endian Format
8:7 R Reserved -
6:0 R/W | Compressed Data FIFO Tgghold Level 00h
Compressed data FIFO threshold level .
FIFO , FIFO fill request interrupt
FIFO Size(64)

3.30.19 JPEG DECODER WAITE CONTROL Register (JDWCON)

Address : FFE1 801Ch

Decompressed data FIFO LEVEL .
8 FIFO , decoder
, *8 decoder

Bit R/W Description Default Value
31:7 R Reserved -
6:0 R WAITE FIFO Threshold Level 08h

3.30.20 JPEG DECODER SOFTWARE RESET Register (JDSRST)

Address : FFE1 8024h

Bit R/W Description Default Value
31:1 R Reserved. -
0 R/W | Software Reset 1b
1:IDLE
O:Reset
JPEG Decoder
decoder .
bit O decoder reset
decoder

3.30.21 JPEG DECODER INPUT DATA FIFO Register (JDIDF)

Address : FFE1 9000h

Bit

R/W

Description

Default Value

31:0

w

INPUT DATA FIFO
Compressed data(JPEG Input stream) FIFO
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3.31 Internal Memory Controller
3.31.1 Features

- Eagle 2-Kbyte SRAM

-Core NAND Flash Controller Arbitration

- , 1-Kbyte , access

- NAND Flash Auteboot Boot-code

- Normal , NAND Flash Controller Core Buffer
3.31.2 Block diagram

AMBA AHB

Internal Memory Controller ‘ ‘

2Kbyte Internal SRAM

AHB Interface

1Kbyte (High)

1Kbyte (Low)

SRAM Arbiter NAND Flash Controller

3.31.3 Memory Map

3-65 Internal Memory Controller Block Diagram

Advanced Digital Chips, Inc.

Boot Mode Address Description Size

Inside 2K SRAM 2Kbyte

Normal Mode 1F000000h ~ 1F00 07FFh | 1F00:0000h ~ 160:03FFh lower 1kb

1F00:0400h ~ 1F00:07FFh upper 1kb

Auto boot Inside 2K SRAM 2Kbyte
Mode 0000 0000h- 0000 O7FFh | 0000:0000h ~ 0000:03FFh lower 1kb
0000:0400h ~ 0000:07FFh  upper 1kb
3-32Internal Memory Map
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3.32 AE32000C System Co-processor

3.32.1 General description

AE32000C System Gprocessor Memory Management Unit(MMU) Instruction/Data Cache
On Silicon ICE (OSI) ,

Features

- Memory Management : EAGLE 2

- Real memory mode

4GB (O8]
Address Description Size
0000 0000h ROM, SRAM (CSOx 512M
2000 00®h ROM, SRAM, SDRAM Bank 1 (CSJx 512M
4000 0000h ROM, SRAM, SDRAM Bank 2 (CSJx 512M
6000 0000h ROM, SRAM, SDRAM Bank 3 (CS3x 512M
8000 0000h ROM, SRAM, SDRAM Bank 4 (CS4x 512M
AO000 0000h ROM, SRAM, SDRAM Bank 5 (CS5x 512M
C000 0000h ROM, SRAM, SIRAM Bank 6 (CS6Xk 512M
EO0000000h Texture Memory Bank 512M
SDRAM Bank 7 TSD CSx,TSD_CSxR

- Virtual memory mode
TLB , 4GB

- Instruction / Data Cache
- 4 Way Set Associative Harvard Cache(8Kbyte Instomc€ache, 8Kbyte Data Cache)
- Write Back / Write Through
- 16 Byte / Line
- LRU Replacement
- Cache Invalidation by Software
- 4 Word Deep Write BufferRIFO)

* 1. AE32000C ( 0 ) AE32000C(Lucifer)
: Hardware Referene Manual
* 2. AE32000C AE32000C:Instruction Reference Manual
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3.32.2 System Coprocessor Register
Registers | Attr. Descriptions Remarks
RO R/W | OSI Control / Status / Data Register (DIX'008)
R1 R/W | OSI Index Register
R2 R/W | O9 RS-232C Tx/Rx Data Register
R3 R/W | General Access Point Index Register
R4 R/W | General Access Point Data Register
R5 R/W | Subbank Address Register
R6 R/W | TLB Virtual Address Register
R/W | TLB Physical Address Register
R7 R/W | TLB Index Register
R8 R/W | Subbank Index / Configuration Register
R9 R/W | Memory Bank Register
R10 - - Reserved
R11 W Invalidate Cache Register
R12 R/W | Vector Base Register
R13 R/W | User Stack Pointer
R14 R/W | Supervisor / OSI Stack Pointer
R15 W Master Commanﬂiegister
R Status Register
3.32.2.1 Status Register(Read Only)
Co-processor #30 R15
. L Default
Bit R/W Description ViEllE
System Ceprocessor (Privileged)
31 R 0 : Supervisor only access Ob
1 : User/Supervisor access
30:28 R Type 001b
27:25 R Subtype 000b
Download Channel
00 : No Shared Channel
24:23 R 01 : Parallel Port 00b
10: USB
11 : Ethernet
OSI configuration
00 : No OSlI
22:21 R 01 : 2 channel OSI. 11b
10 : 4 channel OSI.
11 : 8 channel OSI.
TLB configuration
00:No TLB
20:19 R 01 : Unified, 4way, 128 Entry TLB 11b
10 : Separated, | : 4way, 64entry D: 4way, 64entry
10 : Separated, | : 4way, 128entry D: 4way, 128entry
L1 Cache Configuration
18 R 0 : L1 Cache Present Ob
1: L1 Cache Not Present (invalid petch)
17 R Reserved -
L1 Cache ©nfiguration_ Write Policy
16 R 0 : write-through 1b
1 : writeback
15:10 R Reserved -
OSI Break Cause
9:8 R 00 : OSI Instruction Break 00b
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01 : OSI Data Break
10 : OSI PackeReceive(full)
11 : OSI External Break
7 R Reserved -

Misalign CorrectiorSupport Enable / Disable

6 R 0 : Enable 1b
1 : Disable
Rending exception
0000 : Access violation exception (Instruction)
0001 : TLB miss exception (Instruction)
0010 : Privilege violation exception

. 0011 : Address alignment error exception (Data)

52 R 0100 :Access violation exception (Data) 1111b
0101 : TLB miss exception (Data)
0110 : Write to Rea®nly region (Data)
1000 : Address alignment error exception (Instruction)
1111 : NIL
Pending exception status

1 R 0 : No pending exception Ob
1 : Pending exceptioas bit 5:2

0 R Reserved -

3.32.2.2 Master Command Register

Co-processor #0° R15

Bit

R/W

Description

Default Value

31:16

W

Reserved

15:11

Write buffer Control

Oxxxx : N/A

110xx : Disable write buffer

11100 : Enable write buffer without merge andafard function
11101 : Enable write buffer wittorwardfunction

11110 : Enable write buffer with merge andward function
10xxx : Gontrd by MBMU/ TLB information

00111b

10:8

Cache Configuration

Oxx : N/A

100 : Disable L1 Cache Snooping
101 : Enable LXache Snooping
110 : Disable L2 Cache Snooping
111 : Enable L2 Cache Snooping

000b

7:6

Misalign Correction Support enable/disable
0x: N/A

10: disable

11: enable

00b

5:2

End of exception

0000 : Access violation exception (Instruction)
0001 : TLB mis exception (Instruction)

0010 : Privilege violation exception

0011 : Address alignment error exception (Data)
0100 : Access violation exception (Data)

0101 : TLB miss exception (Data)

0110 : Write to Rea®nly region (Data)

1000 : Address alignment errexception (Instruction)
1111: NIL

1111b

1:0

Reserved
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3.32.2.3 Supervisor/OSI Stack Pointer Register
Co-Processor #0 R14
Bit R/W Description Default Value
312 R Supervisor stack pointer at OSI mode
' OSI stack pointer at supervisor mode All 0&
1:0 R Always 0
3.32.2.4 User Stack Pointer Register

Co-processor #0° R13

Bit R/W Description Default Value
31:2 R User stack pointer .
10 R | Always 0 All0Gs
3.32.2.5 Vector Base Register
Co-processor #0° R12
Bit R/W Description Default Value
31:2 R Exception vector tale virtual address bit All 065
1.0 R Always 0
3.32.2.6 Cache Invalidation Register
Co-processor #0' R11
Bit R/W Description Default Value
31:7 W | Target Address -
6:4 W | Target Address / Target Way -
Operation
3 W | 0 : Address Based Invalidation -
1 : Way Baed Invalidation
write-back enable/disable
2 W | 0: w/o writeback -
1 : w/ writeback if needed , supported in address based invalidation.
1 R | Reserved -
Cache Type
0 W | O: Instruction Cache -
1 : Data Cache
3.32.2.7 Memory Bank Register

Co-processor #0° R9

Bit R/W Description Default Value
Memory Bank 7 configuration
31:28 R/W Memory Bank 7 TLB address translation 0000b
31 | 0:Disable TLB
1: Enable TLB
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Memory Bank 7 access right (TLB disable)
0 : Supervisor only access

30 1 : User / Supervisaccess

Memory Bank 7 TLB Page size (TLB enable)
0:4KB
1:256KB

00 : Disable cache, disable write buffer
29:28 | 01 : Disable cache, enable write buffer

10 : Write through cachenable write buffer
11 : Write back cache, enable writ buffer

Memory Bank 7 cache configuration (Valid only if TLB is disabled

27:24

R/W

Memory Bank 6 configuration

0000b

23:20

R/W

Memory Bank 5 configuration

0000b

19:16

R/W

Memory Bank 4 configuration

0000b

15:12

R/W

Memory Bank 3 configuration

0000b

11:8

R/W

Memory Bank 2 configuration

0000b

7:4

R/W

Memory Bank 1 configuration

0000b

3.0

R/W

Memory Bank O configuration

0000b

3.32.2.8

Sub-bank Index/Configuration Register

Co-processor #0° R8

Bit

R/W

Description

Default Value

31:7

R

Reserved

6:4

R/W

Subbank Irdex Register
000 : Subbank 0
001 : Subbank 1
010 : Subbank 2
011 : Subbank 3
100 : Subbank 4
101 : Subbank 5
110 : Subbank 6
111 : Subbank 7

000b

3:0

R/W

Subbank Configuration (indexed by Bit[6:4])
bit 3 : configuration information validity
0 :invalid, 1 : valid
bit 2 : Access right
0 : Supervisor only access, 1 : User/Supervisor access
bit [1:0] : Cache Disable
00 : Disable cache, disable write buffer
01 : Disable cache, enable write buffer
10 : Write through cache, enable write buffer
11 : Write back cache, enable writ buffer

0000b

3.32.2.9

TLB Index Register

Co-processor #0' R7

Bit R/W Description Default Value
31:9 R/W | Reserved -
8 R/W | TLB select Ob

0 : Select instruction fetch TLB
1 : Select data access TLB

7:3 R/W | TLB index All 06
TLB index = VA16-VA12/PA11-PA0=VA11-VAO

2:1 R/W | TLB set All 06
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00:0way 01:1way 10:2way 11: 3 way
0 R/W | TLB V/P address register select 0b

0 : Virtual address register
1 : Physical address register

3.32.2.10 TLB Virtual Address Register

Co-proces®r #0171 R6 (if Co-processor #0° R7.b0 = 0)

Bit

R/W

Description

Default Value

31:17

R/W

TLB virtual address [31:17]

All0&

16

R/W

Spare bit for special purpose

Ob

15:8

R/W

Procesddentifier number (0~255)

All0&

R/W

Global bit

0 : Processdentifier is compared to thealuedof the 8 bit Procesklentifier
Register

1 : Processldentifier isnd compared to thevalued of the 8 bit Proces
Identifier Register

Ob

R/W

Spare bit for special purpose HTLB entry

Page access mode in theTDB entry
0 : Read only access mode
1 : Read/Write access mode

Ob

R/W

Spare bit for special purpose HTLB entry

Dirty page in the BTLB entry
0 : Clean page
1 : Dirty page

Ob

4:3

R/W

Cache configuration

00 : Disable cache, disable write buffer

01: Disable cache, enable write buffer

10 : Write through cache, enable write buffer
11 : Write back cache, enable writ buffer

00b

R/W

Access right
0 : Supervisor only access
1 : User/Supervisor access

Ob

R/W

Accessed
0 : Not accessed
1 : Accessd

Ob

R/W

Valid
0 : Invalid entry
1: Valid entry

Ob

3.32.2.11 TLB Physical Address Register

Co-processor #0' R6 (if Co-processor #30 R7.b0 = 1)

Bit RW Description Default Value
31:12 W TLB physical address [31:12] All 0&
11:0 R Reserved -

3.32.2.12 Sub-bank Address Register : Indexed by SCP %R8

Co-processor #0 R5 (R8[6:4]= X, Subbankx, 0¢x¢7)

Bit R/W Description Default Value

. Subbank Base Address Bit 3112 A

sli12 RIW Base Address = XXXXXXXXXXXXXXXxxxxx000000000000 All0Gs
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11:0

R/W

Subbank Size Enable
000000000000 :
000000000011 :
000000001111 :
000000111111 :
000011111111 :

4KB,
16KB,
64KB,

1MB,

000000000001 :
000000000111 :
000000011111 :
256KB, 000001111111:
000111111111 :

8KB
32KB
128KB
512KB
2MB

001111111111 :4MB, 01111111M18MB

111111111111 : 16MB

All 06

3.32.2.13 General Access Point Data Register

Co-processor #0' R4

Bit

R/W

Description

Default Value

31:0

R/W

General Access Point Data

R3 = 300h : Access theegisterwhose content is virtual address cau
instruction fetchTLB miss exception (Read Only)

R3 = 301h : Access theegisterwhose content is virtual address caused
access TLB miss exception (Read Only)

R3 = 302h : Access the register whose content is TLB Prddesifier

Register (Write Only)

All0&

3.32.2.14 General Access Point Index Register

Co-processor #30° R3

Bit

R/W

Description

Default Value

31:0

wW

General Access Point Index
300h : Indexing Instruction fetch TLB miss exception virtual address regis
301h: Indexing Data access TLB miss exception viragdress register

302h : Indexing TLB Procesklentifier Register

All0G

3.32.2.15 OSI RS-232C Transmit Data Register

Co-processor #0° R2

Bit R/W Description Default Value
31:8 R Reserved -
7.0 W OSI RS232C transmit data All 06
3.32.2.16 OSI RS-232C Receive Data Register
Co-processor #0' R2
Bit R/W Description Default Value
31:8 R | Reserved -
7:0 R | OSI RS232C receive data All 06
3.32.2.17 OSI Index Register
Co-processor #0° R1
‘ Bit ‘ R/W ‘ Description Default Value
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31:4 R Reserved

3.0 R/W | OSI Register Index

All 06

3.32.2.18 OSI Data Register

Co-processor #0° RO(DIX00-DIX07)

Bit R/W Description

Default Value

31:1 R/W | Break Point Address Bits[31:1]

All 06

3:0 RIW Break Point Property
' (0 : Instruction Break Point, 1 : Data Break Point)

All0G

3.32.2.19 OSI RS-232C Status Register

Co-processor #0° RO(DIX08)

Bit R/W Description Default Value
31:4 R Reserved -

3 R OSI| RS232C receive over run error Ob

2 R OSI RS232C receive frame error Ob

1 R OSI RS232C receive buffer full Ob

0 R | OSI RS232C transmit buffer empty Ob

3.32.2.20 OSI RS-232C Control Register

Co-processor #0' RO(DIX08)

Bit R/W Description

Default Value

31:12 R Reserved

Buffer Clear
11 W | O: Null
1 : Clear OSIUART Buffer

Ob

Control break by R32C received data
Ox : Null

10 : Disable

11 : Enable

10:9 W

Ob

Bit 7-0 usage control
8 W | O:Null
1: RS232C clock divider

Ob

OSI RS232C ClockDivider (Setting Baud Rate)

CPUClockR#&e
(ClockDivicer +1)3 16

BaudRate=

Frequently Used Settings
) 1) 100MHz CPU Clock
0w 38400 : Ah
57600 : 6&
115200 : 36
2) 8MHz CPU Clock
19200: 1%
38400: 0G
57600: Oh
115200: O&

Ob
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3.32.2.21 OSI Channel Valid Register
Co-processor #0' RO(DIX09)
Bit R/W Description Default Value
31:8 R | Reserved -
7:0 R/W | Break Channel Valid Bit All 0&
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3.33 JTAG of EAGLE

3.33.1 Features

-4 Instruction ( SamplePreload EXTEST, Bypass IDCODE)
- core debug JTAG Debug instruction (Coredebug )

3.33.2 Block diagram

Boundary
scan reg
_ » -
_ » -
EAGLE a
CORE
_—t > >
_—t >
_ » -

TDI >} ID code reg }—» > TDO
4>‘ EISC Debug reg }—»

4% Instruction reg }—»

Decode Logic |

T™S > I::> Instruction reg control
TAP 9

R e
TCK Controller

TRST* Data reg control

3-66 JTAG Block Diagram

3.33.3 Description

JTAG Block diagram Instruction , 4 Data (Bypass register, ID code
register, EISC Debug registeboundary scan regisjer Tap controller .

3.33.3.1 JTAG Instruction

Instruction Data TDI Mux TDO TDO
Instruction . Eagle Instruction
Instruction Binary code Selected register
Sample / Preload 0011 Boundary scan register
Bypass 1111 Bypass register
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EXTEST 0000 Boundary scan registef
IDCODE 1010 IDCODE register
EISC Debug 1001/1011 EISC Debug register

3.33.3.2 Tap Controller

TMS, TCK TAP controller state . TAP controller state 16
state Data Instruction control signal . TAP controller state

CTest Logic Resglaes
0

Select IR-Scan

state
transitions
occur on
rising edge
of TCK
based on
the current
state and
the TMS
input value
ONLY

3-67 Tap Contoller Operation

State Instruction state Data state
state . capture, shift, update

PI(Parallel input), Si(Serial input) PO(Paralleloutput), SO(Serial Output)

1. Capture: PI SO
2. Shift : Sl SO
3. Update : SO PO
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Instruction TMS TCK Select IRScan, CapturR
. CapturelR Instruction Pl Instruction SO
SHIFT-IR Instruction TDI Sl Shift SO
Exitl-IR Instruction shifting Update IR Instruction SO PO
Instruction .
Data . Boundary scan register Capture DR Pl
SO . Input Boundary scan ragter Pl Eagle Input Output
Boundary scan register Pl Eagle core . Shift-DR TDI Sl SO
Update DR SO PO . Input Boundary scan register PO Eagle
Core Input Output Boundary scan regisr PO Eagle

3.33.3.3 Boundary scan register

Eagle Pin Boundary scan register Boad level Pin Pin
Pin Boundary function order
Pin name nPumm Function otr)j(rar Pin name npumm function okr);::r
TEST P1 Input 297 | TA[12] P123 bidir 148
o[ o5 | e | 205 |TAUY pida| br | 196
D[1] F;g C;?Jirf' ;gg TAILO] P]-_25 CginoltirrOI 12?
D[2] P-10 Cl(sjinoltirrOI igi TAIS] P1-26 Cg?c:irrd ijg
D[3] P11 C;F;irrd ;:g TA] P129 CginoltirrOI ij(l)
Dl4) pia | o, | o7 |TA] piso| ‘bir | 13
D[S] P_15 Ct(:inoltirrOI 522 TAIe] P1-31 Cginc;irrOI ii;
D[6] p_j_ﬁ ngirrd ;Zg TA[S] P1-32 CginoltirrOI gi
o[7 o7 | war | zen | pisa| br | 132
ol9 o0 | mdr | ave | SO pis6 | bar | 130
D[9] p-2]_ Cgin(;irrm ;;3 TSD_DOMI1] P1-37 CginoltirroI g:
D[10] p_22 CEE;}O' Z? D8] P1_38 CgindtirrOI E;
D[11] P23 CEE;}O' Z: D[] P139 Cgin;irrOI igi
D[13] P_25 Cgin;i?| %8 TDI11] P1-41 CgindtirroI Eé
P14 p26 | bdr | 260 |TOH2 o
ol15 ez | maw | zes | 763 piaa| bir | 116
SD_DQMO] P28 output 264 | TD[14] - control 115
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SD_DQM1] P29 output 263 P144 bidir 114
SD_CLK P30 output 262 - control 113

TD[15] -
CS6x P31 output 261 P145 bidir 112
SD_RASx P32 output 260 TD[0] - control 111
SD_CASx P39 output 259 P146 bidir 110
SD_WEx P34 output 258 O[] - contol 109
SD_DQM2] P35 output 257 P147 bidir 108
SD_DQMS3] P36 output 256 TD[2] - control 107
- control 255 P150 bidir 106
D[23] P39 bidir 254 D3] - co.nt-rol 105
D[22] - control 253 P151 bidir 104
P40 bidir 252 TD[4] - co.nt'rol 103
D[21] - contpol 251 P152 bidir 102
P41 bidir 250 TD[5] - co.nt'rol 101
D[20] - control 249 P153 bidir 100
P42 bidir 248 TD[6] - control 99
- control 247 P154 bidir 98
D[19] P43 bidir 246 TD[7] - control 97
D[18] - coht_rol 245 P155 bidir 96
P44 bidir 244 TA[] - control 95
D[17] - control 243 P156 bidir 94
P47 bidir 242 TALZ] - control 93
D[16] - control 241 P157 bidir 92
P48 bidir 240 TAL] - control 91
AJ0] P49 output 239 P158 bidir 90
A[1] P50 output 238 TA[O] - control 89
Al2] P51 output 237 P159 bidir 88
A[3] P52 output 236 - control 87
TBA[1] -
Al4] P53 output 235 P160 bidir 86
A[5] P54 output 234 - control 85
TBA[0] L
A[6] P55 output 233 P161 bidir 84
Al7] P56 output 232 TSD CSx - co_nt_rol 83
A[8] P57 output 231 - P162 bidir 82
A[9] P58 output 230 TSD._RASK - co_nt_rol 81
AJ10] P61 output 229 P163 bidir 80
A[11] P62 output 228 TSD CASx - control 79
A[12] P63 output 227 - P166 bidir 78
A[13] P64 output 226 - control 77
TSD_WEX -
A[14] P65 output 225 - P167 bidir 76
A[15] P66 output 224 TSD_DOM(0] - co_nt_rol 75
A[16] P67 output 223 P168 bidir 74
- control 222 - control 73
D[24] P70 bidir 221 SND_SDO P169 bidir 72
- control 220 - control 71
D[25] P71 bidir 219 SND_LRCK P170 bidir 70
- control 218 - control 69
D[26] P72 bidir 217 SND_SCK P171 bidir 68
- control 216 - control 67
DI27] P73 bidir 215 SND_MCLK P172 bidir 66
D[28] - control 214 | CAPTURE_IN[2] - control 65
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P74 bidir 213 P173 bidir 64
D[29] - control 212 | VSYNC_OUT P193 output 63
P75 bidir 211 | HSYNC_OuUT P194 output 62
- control 210 - control 61
DI30] P76 bidir 209 CAPTURE_IN[3] P195 bidir 60
D[31] - control 208 | DCLK_OUT P197 output 59
P77 bidir 207 R[O] - co.nt_rol 58
Bex[1] - co.nt'rol 206 P198 bidir 57
P80 bidir 205 R[] - co.nt'rol 56
ALL7] - co.nt.rol 204 P199 bidir 55
P81 bidir 203 RI2] - control 54
AL18] - co.nt_rol 202 P200 bidir 53
P82 bidir 201 R(3] - co_nt_rol 52
ALL] - co.nt.rol 200 P201 bidir 51
P83 bidir 199 RI4] - control 50
AL20] - co.nt.rol 198 P202 bidir 49
P84 bidir 197 RIS] - co.nt'rol 48
ALR1] - co.nt_rol 196 P203 bidir 47
P85 bidir 195 R[] - co.nt'rol 46
AR22] - co.nt_rol 194 P204 bidir 45
P86 bidir 193 R[7] - co_nt_rol 44
AL23] - co.nt.rol 192 P205 bidir 43
P87 bidir 191 G[0] - control 42
- control 190 P210 bidir 41

NDFL _ALE -
- P88 bidir 189 G[1] - control 40
- control 188 P211 bidir 39

NDFL CLE @
- P89 bidir 187 G2] - control 38
CSO0x P92 output 186 P212 bidir 37
- control 185 - control 36
CSIx P93 bidir 184 | B! P213 |  bidir 35
- control 183 - control 34
CS2x P94 bidir 182 | S P214 |  bidir 33
- control 181 - control 32
CS3x P95 bidir 180 | P! P215 | bidir 31
- control 179 - control 30
CSax P96 bidir 178 | ClO! P216 |  bidir 29
CS5x P97 output 177 G[7] - control 28
RDx P98 output 176 P217 bidir 27
WRx P99 output 175 B[] - co.nt-rol 26
NDEL BUSYx - co.nt_rol 174 P218 bidir 25
- P108 bidir 173 B[1] - control 24
NDFL REx - control 172 P219 bidir 23
- P109 bidir 171 B[2] - control 22
NDFL_CEx P110 output 170 P220 bidir 21
- control 169 - control 20
NDFL_WEx P111 bidir 168 | B P221 |  bidir 19
- control 167 - control 18
NDFL_DATA[0] P114 bidir 166 Bl4] pP222 bidir 17
- control 165 - control 16
NDFL_DATA[1] P115 bidir 164 BIS] P223 bidir 15
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- control 163 - control 14
NDFL_DATA[2 L B -
- [2] P116 bidir 162 [6] P224 bidir 13
- control 161 - control 12
NDFL_DATA[3] P117 bidir 160 BI7] P225 bidir 11
NDFL_DATA[4] - control 159 | DISP_EN P228 output 10
- P118 bidir 158 TWI SDA - control 9
- control 157 - P229 bidir 8
NDFL_DATAI[5
- [5] P119 bidir 156 TWI SCL - control 7
NDFL_DATA[6] - control 155 - P230 bidir 6
- P120 bidir 154 - control 5
UART_Tx[1] .
NDFL_DATA[7] - control 153 P231 bidir 4
- P121 bidir 152 - control 3
UART_Rx[1] .
TSD CSx2 - control 151 P232 bidir 2
- P122 bidir 150 | UART_Tx|O] P233 output 1
- control 149 | UART_RX[0] P234 input 0
3-33Boundary Scan Cell Information
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4 ELECTRICAL CHARACTERISTICS

Operation Conditions

Parameter Fast Typical Slow

Core DC Supply Voltage (VDD) 1.98Vv 1.8V 1.62V
I/0 DC Supply \ltage (DVDD) 3.60V 3.30V 3.00Vv
Junction Temperature 0°C 25°C 125°C

DC Electrical Characteristics

Symbol Parameter Condition Min Typ Max
Ta Operation Temperature o°eC 25 C 7 C
VIL Input Low Voltage CMOS input -0.5Vv 0.8V
VIH Input High Voltage 2.0V 5.5V
VIL Input Low Voltage CMOS Schmitt input -0.5Vv 0.8V
VIH Input High Voltage 2.0v 5.5V

Hysteresis 0.021Vv 2 0.38v 2
o | MmeutCurrent with PullUp |\ - vit max, DVDD=MIN | T50uA 3,45
Resistor

Input Current with Pull

IIH Down Resistor VIN = VIHMIN, DVDD=MIN +50uA 3,4,5

1 Input Leakage Current DVDD=MIN VIN=VSS or 3.6V -10.0pA +10.0nA 5
VOL Output Low Voltage IOL=-2,-4,-8,-12,-16,-24 mA 0.0v 0.4v
VOH Output High Voltage IOH =2, 4,8, 12, 16, 24 mA 2.4V 3.6V
10Z Off-State Leakage Currentf DVDD=MIN VIN=VSS or 55V -100pA +100pA 6

4-1 DC Spefficatiors 3.3V 1/0, 5.0V Tolerant

1.

When the ring voltage is 3.3V (typical), CMOS voltage levels and LVTTL voltage levels are the same. Therefore, any 1/O
cell with CMOS \oltage level can be used for LVTTL voltage level. For further information about LVTTL and CMOS
outputspecifications, refer to "Interface Standard for Nominal 3V/3.3V Supply Digital Integrated Citbeitlaest JEDEC

speg.

2'Hysteresis value will be dermined after characterization.

3'These are targets. The actual values will be determined after characterization.
4'These are simulated values.

5'DVDD is ring DC supply voltage as stated in the Operating Conditions table.
“Eor 110 pins, 10Z includes inpileakage.
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