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1 DESCRIPTIONS AND FEATURES

1.1 General Description

EAGLE is the 3rd generation of Adchips’ multimedia processor. EAGLE is a super integrated SoC (System On a Chip)
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 Decoder, JPEG Decoder ,2D Graphic
engine, Sound Mixer, CRT controller with OSD, Video Encoder, Video Decoder Interface Module, USB Host/Device and
1/0 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 1/0 devices such as LCD panel, Flash and etc.

Therefore EAGLE is the best solution for multimedia player, portable karaoke, photo sticker, Digital Album, 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 DSP Capabilities
- 5-Stage Pipelining, Harvard Architecture, 16 General Purpose Registers (GPR) and 9 Special Purpose Registers
(SPR)
Supports AMBA 2.0 — AHB Master
On-Chip Cache Controller
Separated On-Chip Instruction/Data Cache
4-way Set Associative, 8KByte Instruction Cache, 8KByte Data Cache
On-Chip Memory Management Unit
Memory Protection Capabilities Based on Memory Bank and Sub-banking Scheme
Separated On-Chip Instruction/Data TLB, 4-Way Set Associative, 128-Entry
DSP function
Saturated Add, Average, Sum of Product, Pack
Shift/Rotate, ABS, Min/Max
Address Unit — Next Address, Reverse Address, Auto address
32 bit signed/unsigned multiply
32 bit signed multiply and accumulate
CRT Controller
- Supports VGA, TFT LCD and NTSC / PAL Display Monitor
- Supports display resolution up to 1024 x 768
- Support VESA DPMS for VGA monitor
- Horizontal and Vertical double scan control
- Serialization RGB data and 256 x 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 Sync. Detection
Video Encoder
- Supports CVBS Analog Output for TV
- Supports NTSC/PAL Display Mode
- Supports Brightness, Contrast, Saturation, Hue Control
Graphic Engine
- Designed Based on OpenGL’s Double buffer Architecture.
- Supports 16 / 8 / 4 bit color mode.
- Supports Tile Addressing / Font Addressing modes
- Supports Texture Mapping ( Zoom In/ Out, Rotate, Iteration, Clipping )
- Supports Shading/ Alpha Blending / Transparency / Dithering ( 2X2, 4X4)
- Supports Mosaic Mode
- Supports Non-Texture Memory Mode.
- Supports RGB 565
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Video Decoder Interface Module(Including CSC Image Capturer)
- Supports Data Input Format 4:2:2, 8bit YChCr

- Supports Interlace / Non-interlace Mode

- Color Space Conversion

- R/G/B Gain Control

- X/Y Down Scaling Mode & Display Position Control

Local Memory Controller

- Local / Frame Shared Memory (Local / Frame / Texture @ Non-texture memory mode)
- 64Mbyte Address Space per each Bank

- Support 7 Memory Banks

- Supports External Wait Signal to Expand The Bus Cycle

- Supports Self-refresh Mode in SDRAM for Power-down

- Supports SDRAM and Asynchronous type devices.

- Supports SDRAM of Full Page Mode

- 8/16/32 bit SRAM Memory Interface

- 32 bit SDRAM Memory Interface

- Includes direct write FIFO to enable fast burst mode write to frame buffer by the CPU
- Supports 32-bit data word size

- Supports 26-bit address bus size

Texture Memory Controller

- Max 128Mbyte Address Space

- 16 Bit Memory Interface

- Supports SDRAM of Full Page Mode

H.264 Decoder & Scaler

- H.264/AVC Baseline Compatible

- CIF 30 frame/sec @ 27MHz

- Supports decoding of YCbCr (4:2:0) format video

- Supports Scaling up to 720x480

JPEG Decoder

- 1SO 10918-2 Base line JPEG Decoder

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

- Maximum Resolution:1024x768

- Only Support multiple of 32 image width

- Only Support multiple of 8 image height on 4:2:2 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 Range 0.172kHz ~ 88.2kHz

- Supports 4-ADPCM, 8/16-bit PCM

- Supports Volume and Left/Right Balance Control

- Output in Stereo 16-bit MSB(Left)-justified format

- 12S Audio Codec I/F (MCLK-384fs, SCLK-32fs)

SD Card Controller

- Support SD Memory Card (ver 1.1) / MMC (ver 3.31) compatible
- Support High Speed (25 MHz)

- Support 1bit / 4bit data bus

- Support DMA data transfer

Peripheral functions

- 2Ch. GDMA

- 12S with ADPCM

- Key Scan (Max. 5 x 5)

- Programmable Priority 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
- On-chip SPLL, UPLL and CPLL
CPLL generates the clock to operate CRT.
UPLL generates the 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 : Low frequency clock without PLL
Integration
- Internal SRAM 2KB
- Embedded Triple DAC
- Embedded PLL ( SPLL, UPLL, CPLL)
- JTAG (Boundary Scan Test)
- Supports Memory BIST
- Full Scan
Process
- Maximum Frequency : 100MHz
- Operational Temperature : 0°C ~70°C
- Maximum Power Dissipation : 1.6W
- 0.18um Standard CMQOS Process
- 1.8V Core Voltage and 3.3V 1/O Voltage Operation
- 256 LQFP or 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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1% 2-1 Top 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

1% 2-2 LQFP Package Dimension
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2.3 Pin Information

I: Input pin
O : Output pin
B : Bi-directional pin
PWR : VDD pin
GND : VSS pin
Pad Ball PIN Name 1/0 Entity name Output Pull 1/0 interface
No. No. drive up/down
current
1 Bl TEST | PICD Pull Down
2 C2 | RESETx | PICS Schmitt
3 C3 | TRST | PICU Pull Up
4 Cl | TDI | PICU Pull Up
5 D4 | TCK | PIC
6 D2 | TMS | PICU Pull Up
7 D3 | TDO 0 POCTAC 4mA
8 E4 | D[O] B PBCCT8BN 8mA
9 F3 D[1] B PBCCT8BN 8mA
10 H4 | D[2] B PBCCT8BN 8mA
11 H3 | DI[3] B PBCCT8BN 8mA
12 E3 | CORE_VDD(1.8V) 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_vDD(3.3V) PWR PDVDD
19 G3 | I0O_GND GND PDVSS
20 H2 | D8] 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_DQM[0] 0 POC8B 8mA
29 H1 | SD_DQM[1] 0 POC8B 8mA
30 J2 SD_CLK ¢} POC8B 8mA
31 R3 | CS6x 0 POC8B 8mA
32 P4 | SD_RASx 0 POC8B 8mA
33 N3 | SD_CASx ¢} POC8B 8mA
34 M4 | SD_WEx 0 POC8B 8mA
35 Y4 | SD_DQMI[2] 0 POC8B 8mA
36 W5 | SD_DQMI3] ¢} POC8B 8mA
37 L4 10_VDD(3.3V) PWR PDVDD
38 M3 | I0_GND GND PDVSS
39 vl | 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[0I(BEX[0]) 0 POC4A 4mA
50 U3 | AILI(RA[O]) 0 POC8B 8mA
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51 | U4 | ARIRALL) 0 POCSB 8mA
52 | V3 | ARBIRAR) 0 POCSB 8mA
53 | V4 | AlAIRAR) 0 POCSB 8mA
52 | N1 | ABIRAM]) 0 POCSB 8mA
55 | M2 | Al6I(RAIS) 0 POCSB 8mA
5 | ML | Al7I(RAI6) 0 POCSB 8mA
57 | L2 | AlBIRAIT) 0 POCSB 8mA
58 | L1 | AGIRAIS) 0 POCSB 8mA
59 | U5 |10.VDDGEA3V) PWR PDVDD
60 | V5 | 10 GND GND PDVSS
61 | K1 | ALLOJRAD) 0 POCSB 8mA
62 | T4 | ALLLI(RALLO] 0 POCSB 8mA
53 | K2 | AlL2(RAILL]) 0 POCSB 8mA
62 | J1 | AlL3I(RAIL2) 0 POCSB 8mA
55 | Pl | Al4] 0 POCSB 8mA
66 | R4 | ALLSI(BAD 0 POCSB 8mA
67 | T3 | AlL6)(BALL) 0 POCSB 8mA
68 | U6 | CORE VDD(L8V) PWR PVDD
69 | V6 | CORE GND GND PVSS
70 | W4 | b4l B | PBCCT8BN 8mA
71 | Y3 | Diz5) B | PBCCT8BN 8mA
72 | W3 | Di26] B | PBCCT8BN 8mA
73 | Y2 | pi27] B | PBCCT8BN 8mA
72 | Y1 | pize] B | PBCCT8BN 8mA
75 | W2 | Di29] B | PBCCT8BN 8mA
76 | W1 | D[30] B | PBCCT8BN 8mA
77 | V2 | b3y B | PBCCT8BN 8mA
78 | U7 |10.vDDG3V) PWR PDVDD
79 | U8 | 10 GND GND PDVSS
80 | VIl | BEXI1]/EXT IRQ[2]/ GPIO[L5] B | PBCSCT4AN 4mA Schmitt
81 | Y5 | ALL/l/GPIOME] B | PBCCT8BN 8mA
82 | W6 | AlL8]/GPIO[T] B | PBCCT8BN 8mA
83 | Y6 | AlL9]/GPIO[] B | PBCCT8BN 8mA
82 | W7 | Al20]/EXT_IRO[7]/ GPIO[S] B | PBCSCT8BN 8mA Schmitt
85 | Y7 | Al21]/EXT_IRQ[6]/ GPIO[L0] 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] / GPI0O[12] B PBCSCT8BN 8mA Schmitt
88 | Y13 | NDFL ALE / A[24]/ GPIO[13] B | PBCCT4AN AmA
89 | W12 | NDFL CLE/A[25]/GPIO[L4] B | PBCCT4AN 4mA
90 | U9 | CORE_VDD(8V) PWR PVDD
91 | V9 | CORE GND GND PVSS
92 | Vio | csox 0 POCAA AmA
93 | UL0 | CSix/GPIO[L6] B | PBCCT4AN AmA
92 | W10 | Coax/ GPIO[LT] B | PBCCT4AN AmA
95 | W9 | Coax/GPIo[s] B | PBCCT4AN AmA
96 | Y10 | Coax/SPlSSx/GPIO[Y] B | PBCCT4AN AmA
97 | Y9 | csax 0 POCAC AmA
98 | V8 | RDx 0 POCAA 4mA
9 | V7 | Wrx 0 POCAA AmA
SDCD DATAJ[1]/SPI MOSI/DMA ACKx[1
100 | U2 | ;Coigi0s) (11/SP1 ACKA] B PBCCT4CN 4mA
SDCD_DATA[0] / SPL_MISO / DMA_REQX[L
101 | V13 | Peeigiton] [0]/SP1_ REQX[] B PBCCT4CN 4mA
02 | ULL | 10.VDD@E3v) PWR PDVDD
103 | V12 | 10 GND GND PDVSS
104 | u13 fgg%[i;';’ SPISCK/EXT_IRQ[4] B PBCCT4CN 4mA
105 V15 SDCD_CMD / WAITx / 12S_SDI / GPI10O[100] B PBCCT4CN 4mA
106 | uis /Sgl(zi)l(D[g]DATA[B] TKEY_OUT[2]/ EXT_IRQ[7] n CBCCTACN AT
107 | vie fgng[E]DATA[Z] [ KEY_IN[2] /EXT_IRQ[6] B PBCCT4CN 4mA
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108 Y11 NDFL_BUSYx/NMIx / GPIO[20] B PBCCT4AN 4mA
NDFL_REx/UART_Tx[2] / DMA_REQX[0
109 | Wit | ) Grioian _TX[2] _REQX[0] B | PBCCT4AN 4mA
110 | Y12 | NDFL CEx 0 POCAC 4mA
NDFL_WEx / UART_Rx[2] / DMA_ACKXx[0
s | wis [ 5ome Rx2] 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
16 | Y15 [l 2]/ KEY_IN[O] / USB_ B | pBCCT4AN 4mA
NDFL_DATA[3]/ KEY_OUT[0] / USB_prtpwr
17 | wis [ Geig [3]/ KEY_OUT[0] / USB_prtp B | PBCCT4AN 4mA
118 | Y16 | NDFL DATA[4]/ GPIO[112] B | PBCCT4AN AmA
119 | W16 | NDFL DATA[5]/ GPIO[113] B | PBCCT4AN AmA
120 Y17 NDFL_DATA[6] / GPIO[114] B PBCCT4AN AmA
121 | W17 | NDFL DATA[7]/ GPIO[115] B | PBCCT4AN AmA
122 | Y18 | 75D CSx2/GPIO[95] B | PBCCTACN AmA
123 | U19 | TA[12]/125_SCK / GPIO[69] B | PBCCT4CN 4mA
124 | V20 | TA[L1]/12S_SDI/ GPIO[68] B | PBCCTACN 4mA
125 | W19 | TA[10]/EXT IRQI0]/ 125.SDO / GPIO[67] B | PBCSCTACN AmA Schmitt
126 | V19 | TA[9]/GPIO[Z] B | PBCCT4CN AmA
127 | U6 | 10 VDD@E3V) PWR PDVDD
128 | V17 | 10 GND GND PDVSS
129 | W20 | TA[8]/ GPIO[] B | PBCCT4CN 4mA
130 | Y20 | TA[71/GPIO[0] B | PBCCTACN AmA
131 | Vs | TAl6ICrale)) B | PBCCTDACN 4mA Pull Down
132 | Y19 | TABICRB) B | PBCCTDACN 4mA Pull Down
133 | W18 | TA[](cfol)) B | PBCCTDACN AmA PuIll Down
134 | U17 | CORE VDD(L8V) PWR PVDD
135 | U8 | CORE GND GND PVSS
TSD CLK/USB ovrcur/ SND MCLK
136 | U20 [/ Goisiae) - = B | PBccT4cN 4mA
137 | T17 | TSD_DOMIL]/GPIO90] B | PBCCTACN AmA
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 PBCCTACN 4mA
140 | T20 | TD[10]/VYSNC_IN/KEY_IN[1]/GPIO[82] B | PBCCTACN AmA
141 | RL7 | TD[L1]/DEC FILED/KEY OUT[1]/GPIO[83] B PBCCTACN 4mA
142 | R19 | TD[12]/ UART Tx[2]/ KEY_IN[0]/ GPIO[84] B PBCCTACN 4mA
123 | RI18 | TD[13]/UART Rx[2]/ KEY_OUT[0] /GPIO[S5] | B | PBCCTACN AmA
44 | R20 | TD[14]/EXT_IRQ[L] / SND_SCK / GPIO[B6] B | PBCCTACN amA
145 | P17 | TD[15]/ EXT_IRQ[3]/ SND_LRCK /GPIO[87] B PBCCTACN 4mA
146 | P19 | TD[0]/DEC DIN[0]/ EXT_IRQ[0]/ GPIO[72] B PBCCTACN 4mA
147 | P20 | TD[L]/DEC DIN[1]/EXT_IRQ[1] GPIO[73] B PBCCTACN 4mA
48 | Pis | 10_VDD@E3V) PWR PDVDD
149 | N17 | 10_GND GND PDVSS
150 | N19 | TD[2]/DEC DIN[2]/ EXT_IRQ[2]/ GPIO[74] B PBCCTACN 4mA
151 | N18 | TD[3]/ DEC_DIN[3]/ EXT_IRQ[3]/ GPIO[75] B PBCCTACN 4mA
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 4mA
154 | M19 | TD[6]/ DEC_DIN[6] / KEY_IN[3]/ GPIO[T8] B | PBCCTACN AmA
155 | M18 | TD[7]/DEC DIN[7]/ KEY_OUT[3]/ GPIO[79] B PBCCTACN 4mA
156 | J19 | TARGICRE) B | PBCCTDACN AmA Pull Down
57 | 017 | TARICRR) B | PBCCTDACN AmA PuIl Down
158 | J20 | TALLI(cRoll)) B | PBCCTDACN 4mA PuIll Down
159 | J18 | TAl0] B | PBCCTDACN amA___| Pull Down
160 | K19 | TBAIL]/ 125 MCLK/GPIO[T1] B | PBCCTACN AmA
161 | K20 | TBA[0]/12S_LRCK / GPIO[70] B PBCCTACN 4mA
162 | L20 | 75D CSx/GPIO[4] B | PBCCTACN 4mA
163 | L19 | TSC_RASX/GPIO[I] B | PBCCTACN AmA
164 | K18 | CORE VDD(L8V) PWR PVDD
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165 | K17 ] CORE GND GND PVSS
166 | L18 | TSD_CASx/GPIO[OZ] B | PBCCTACN AmA
167 | M20 | TSD_WEx/GPIO[93] B | PBCCTACN AmA
TSD DQM
168 | L17 | (SBPI_O[gQ] [0]/USB_prtpwr / SND_SDO B PBCCT4CN 4mA
169 | H20 | SND SDO/KEY IN[4]/12S_SDO / GPIO[96] B | PBCCT4AN 4mA
170 | H18 | SND LRCK/KEY_IN[3]/ 125 _LRCK/GPIO[98] | B PBCCT4AN 4mA
171 | HI9 | SND _SCK/KEY OUT[4]/125 SCK/GPIO[7] | B | PBCCT4AN AmA
SND_MCLK/KEY OUT[3]/ 125 MCLK
172 | 620 | 5piose] _OUT[3]/ 128 B PBCCT4AN 4mA
CAPTURE_IN[2](EXT_CLK)/PWM]2
173 | 619 | /et rop) Ec]s(m[ i ) 2] B PBCCT4A 4mA
174 | H17 | CORE VDD(18V) PWR PVDD
175 | G18 | CORE GND GND PVSS
176 | G17 | DAC_VDD(L8V) PWR PVDD
177 | F18 | DAC GND GND PVSS
178 | F20 | DAC._IOB (A0) 0 PANALOG
179 | F17 | DAC_AVD33B PWR PDVDD
180 | F19 | DAC AVSSB GND PDVSS
181 | E20 | DAC.IOG (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 | E17 | DAC_AVD33R PWR PDVDD
186 | D19 | DAC AVSSR GND PDVSS
187 | D18 | DAC_COMP (AIO) B PANALOG
188 | D17 | DAC IRSET (AID) B PANALOG
189 | C18 | DAC VREFO (AO) 0 PANALOG
100 | C20 | DAC_VREFI (A]) i PANALOG
101 | C19 | DAC AVsS GND PDVSS
102 | B20 | DAC AVD33 PWR PDVDD
103 | A20 | VSYNC_OUT 0 POCIA 4mA
104 | B19 | HSYNC_OUT 0 POCAA AmA
CAPTURE_IN[3](VCLKZ_IN) / PWM[3
195 | A9 /EXT_lRQ_[s]Ecl,(Plomz]_ ) 3] B PBCCT4A 4mA
106 | B18 | VCLK.IN | PIC
197 | A8 | DCLK OUT 0 POCIA 4mA
108 | BL7 | R0/ GUN[O]/EXT IRQ[O]/ 125500 B | PBCSCT4AN amA Schmitt
109 | C17 | RI1]/EXT IRQ[4]/ DMA REQX[0]/ I25_SDI B | PBCSCT4AN AmA Schmitt
200 | AL7 | R[2]/EXT_IRQ[5]/ GPIOMS] B | PBCSCTAAN amA Schmitt
201 | D16 | R[3]/DEC_DIN[O]/ GPIO[46] B | PBCCT4AN AmA
202 | B16 | R[4/ DEC_DIN[1]/ GPIO[A7] B | PBCCT4AN AmA
203 | C16 | R[5/ DEC_DIN[2]/ GPIO[28] B | PBCCT4AN AmA
204 | A6 | R[]/ DEC_DIN[3]/ GPIO[29] B | PBCCT4AN AmA
205 | B15 | R[7]/ DEC_DIN[4]/ GPIO[50] B | PBCCT4AN AmA
206 | D15 | 10_VDD@.3v) PWR PDVDD
207 | C15 | 10 GND GND PDVSS
208 | D14 | CORE VDD(L8V) PWR PVDD
209 | C14 | CORE GND GND PVSS
210 | AL5 | O[]/ EXT_IRQ[L]/ UART Rx[3] /125 SCK B | PBCSCT4AN amA Schmitt
211 | B14 | G[1]/ GUN[1]/ EXT_IRQ[6]/ 125 LRCK B | PBCSCTAAN AmA Schmitt
212 | Al4 | O[2]/ DEC_DIN[]/ GPIO[53] B | PBCCT4AN 4mA
213 | D13 | O[3/ DEC_DIN[6] / GPIO[54] B | PBCCT4AN AmA
214 | B13 | G[4]/USB_ovrcur/ DEC_DIN[7]/ GPIO[55] B PBCCT4AN 4mA
215 | C13 | G[5]/ USB_pripwr / DEC_ACTIVE / GPIO[56] B | PBCCT4AN 4mA
216 | A3 | G[6]/HSYNC. IN/ GPIO[57] B | PBCCTAAN amA
217 | D12 | G[71/VSYNC_IN/ GPIO[58] B | PBCCT4AN 4mA
B[O /|  UART Tx[3 /|  DMA_ACKXx[0 /
218 | B12 I2[SIMCLK B ACKX(0] B | PBCCT4AN 4mA
219 | C12 | B[l]/PWM[1]/CAPTURE _IN[1] / GPIO[60] B PBCCT4AN 4mA
220 | Al2 | B[2]/EXT_IRQ[7]/ GPIO[61] B | PBCSCTAAN amA Schmitt
221 | D11 | B[3]/GPIO[62] B | PBCCT4AN 4mA
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222 B11 | B[4]/GPIO[63] B PBCCT4AN 4mA
223 C11 | B[5]/GPIO[64] B PBCCT4AN 4mA
224 All | 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 (6] 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]/PWMI0]/OSI_Tx/GPIO[39] B PBCCT4AN 4mA
UART_Rx[1] / CAPTURE_IN[0] / OSI_Rx
232 | D9 ,GPIO—[4O][ ] _IN[0] /OSL_ B | PBCCT4AN 4mA
233 A8 UART_Tx[0] (6] 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 (0] 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 A4 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 (¢] POSC3 Oscillator
255 D5 | CORE VDD(1.8V) PWR PVDD
256 C4 CORE_GND GND PVSS
* Red Color of Pin Information is Default of Multi. Function 10
* RTC PWR / GNDT Main Powere} WH=A] -2 ( Battery Power A8 )
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2.4 Pin Description

Pin name 1/0 Description
Chip Test Mode 424 A] A} (Active High)
TEST |
Normal Mode: RF=A] TestPin=0 ©.& A3 af of &}
RESETX | System Chip Reset (Active Low)
TRST I JTAG Interface= 9] 3k TRST
TDI I JTAG InterfaceZ $] 3 TDI
TCK I JTAG InterfaceZ $]3F TCK
TMS I JTAG Interface = 9] 3k TMS
TDO O | JTAG InterfaceE ] 3 TDO
D[31:0] B | Local ROM/SRAM/SDRAM Data Bus [31:0]
SD_DQM[3:0] O | Local SDRAM DQM Strobe
SD CLK 0 Local SDRAM Clock
CS6x O | Bank 6 SRAM/ROM/SDRAM Chip Select (Active Low)
SD_RASX 0 Local SDRAM Row Address Strobe (Active Low)
SD_CASx O | Local SDRAM Column Address Strobe (Active Low)
SD_WEX O | Local SDRAM Write Enable (Active Low)
SRAM, ROM <] Address [0] or Byte Enable[0](Active Low)
ALO](BEXIO]) O | Data bus width7} 32,16 bit 21 7 Byte Enable bit [0]°] 3155}z, 8bit Q1 745
Address bit [0]°] T}
Address [13:1] (RAM Address[12:0])
A[13:1] (RA[12:0]) 0]
Address bit [13:1]9]] 3 &3}a2, RA[12:0]+= SDRAM<2] Address bit [12:0]¢] t}.
AJ14] O | Address [14]
Address [16:15] (Bank select Address[1:0])
A[16:15](BA[1:0]) O | Address bit [16:15]] 3 %5}37. SDRAMS AF8-8F 7% BA[1:0]3= SDRAMO] A]
Bank select address bit= A}F-& % T}
SRAM, ROM®] Byte Enable [1] (Active Low) or External Interrupt Source 2 or
Programmable 1/0[15]
BEX[1]/ EXT_IRQ[2] / GPIO[15] B | batabus width”} 32, 16 bite] 7 9- Byte enable bit [1]°]] 3 & } =+ External
Interrupt Source 2 = Programmable 1/0[15] 2.2 A}-&-3F 4= 9] 2.1, Pin Mux
control registerE A A3t § =& AA g
Address [19:17] or Programmable 1/O [8:6]
A[19:17] / GPIO[8:6] B | Address bit [19:17]°l 3} &3} 2L 5=+ Programmable 1/O port [8:6] & & A}-& & &=
9l 2™, Pin Mux Control RegisterS A A slo] & == 2 A 3},
Address [21:20] or External Interrupt Source 7 ~ 6 or Programmable 1/0 [10:9]
A[21:20] / EXT_IRQ[7:6] / GP10[10:9] B | Address bit [21:20]°]] &l 23} a2 H=+= External Interrupt Source 7 ~ 6 &=+
Programmable 1/0 port [10:9] 2. & A}-&-3F 4= 91 © ™ Pin Mux Control RegisterS
A5t &5 A7 3.
Address [23:22] or GUN [1:0] or External Interrupt Source 5 ~ 4 or Programmable
1/0 [12:11]
A[23:22] / GUN[1:0]/ B ) i
EXT_IRQ[5:4] / GPIO[12:11] Address bit [23:22]9l] 3] 338} aL 5=+ GUN [1:0] 5=+ External Interrupt Source 5 ~
4 ¥-3= Programmable 1/0 port [12:11] 2.2 AF&-3E 4= 21 2.1, Pin Mux Control
Register& 743l § =& AA gt}
Nand Flash memory Address Latch Enable or Address [24] or Programmable 1/0[13]
NDFL_ALE / A[24] / GPIO[13] B Nand Flash memory2] Address Latch Enable 21 & %=+= Address bit [24] =+

Programmable 1/0[13] & & A}-&3 4= 91 ©. 1§ Pin Mux control register S A % 3} o
L= AA 35}
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Nand Flash memory Command Latch Enable or Address [25] or Programmable
1/0[14]

EXT_IRQ[7]/ BEX[3]

NDFL_CLE / A[25]/ GPIO[14] B | Nand Flash memory2] Command Latch Enable 21 & %=+= Address bit [25] &=+
Programmable 1/0[14] .2 A}-&& 4= 1 © ™ Pin Mux control registerE- 4 % 5}
L& A%t
CSO0x 0 Bank 0 ROM Chip Select (Active Low)
Chip Select bank 1(Active Low) or Programmable 1/0 [16]
CS1x/GPIO[16] B | Bank 1 SRAM/ROM Chip Select 41 3= Programmable I/0 [16] ©.& AF-&3F 4=
¢J 2.1 Pin Mux Control Registerol] 2] oH/H AR T}
Chip Select bank 2(Active Low) or Programmable 1/0 [17]
CS2x/ GPIO[17] B | Bank 2 SRAM/ROM Chip Select 41 3= Programmable I/0 [17] .2 A}&3F 4=
9J 2.1 Pin Mux Control Registerol] 2] &l 4] 24 Ht}.
Chip Select bank 3(Active Low) or Programmable 1/0 [18]
CS3x/ GPIO[18] B | Bank 3 SRAM/ROM Chip Select 41 . 3= Programmable I/0 [18] ©. & A}-&3F 4=
2] © 1 Pin Mux Control Registerol] ¢J a4 A4 €t}
Chip Select bank 4(Active Low) or SPI_SSx(Active Low) or Programmable 1/0 [19]
CS4x / SP1_SSx / GPIO[19] B Bank 4 SRAM/ROM Chip Select A1 & %=+ SPI Device Select A & T=+=
Programmable 1/0 [19] . & A}-&-3F —’F 2121 Pin Mux Control Register
of osj A A A
CSb5x O | Bank 5 SRAM/ROM/SDRAM Chip Select (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 Ch.1 Acknowledge
(Active Low) or Programmable 1/0[103]
SDCD_DATA[1] / SPI_MOSI / B
DMA_ACKXx[1]/ GPIO[103] SD Card Data [1] &=+ SPI Master Output Slave Input === DMA Channel 1]
Acknowledge 41 & F== Programmable 1/0[103] . & A}-&-3F 5= 91 ©.1 Pin Mux
control registerS 4 4 o}oq L2 AA 3}
SD Card Data [0] or SPI Master Input Slave Output or DMA Ch.1 Request Strobe
(Active Low) or Programmable 1/0[102]
SDCD_DATAJ0] / SPI_MISO/ B
DMA_REQx[1] / GPIO[102] SD Card Data [0] &=+ SPI Master Input Slave Output X=:= DMA Channel 1]
Request A1 & X-3= Programmable 1/0[102] &. & A}-&-3F 4= ¢ ©. 1§ Pin Mux control
registers 74 o}oq Lx 2 AAs},
SD Card Clock or SPI Serial Clock or External Interrupt Source 4 or Programmable
1/0[101]
SDCD_CLK /SPI_SCK / B
EXT_IRQ[4] / GPIO[101] SD Card Clock Z=+= SPI Serial Clock 5=+= External Interrupt Source 4 H=+
Programmable I/O[lOl]QE ARgS 4= QAQU% Pin Mux control register = H A )
o § 55 AA g
SD Card Command or Wait (Active Low) or 12S Serial Data Input or Programmable
1/0[100]
SDCD_CMD / WAITx / B | SD Card Command = & =7} =@ 9] K-t ulo] 2~ AccessA] w=H| 7} & wf 714
12S_SDI/ GPIO[100] 4] 3} A] 7] &= Wait (Active Low) &=+ 12S Serial Data Input ==+ Programmable
I/0[100] 2.2 AF&-& 4= 21 ©. ™ Pin Mux control registerE 4 A4 slo] £ =5 24
gt
SD Card Data [3] or Key Scan Line [2] or External Interrupt Source 7 or SRAM,
ROM 2] Byte Enable [3](Active Low)
SDCD_DATAJ3]/ KEY_OUTI[2] / B

SD Card Data [3] %=+ Key Scan Line [2] 5=+ External Interrupt Source 7 =+
Data bus width7} 32 b|t°1 7 9- Byte enable b|t [BloZ Alge 4= qloH Pln Mux
control register& 47 3l § =& A% gt
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SDCD_DATA[2] / KEY_IN[2] /
EXT_IRQ[6] / BEX[2]

SD Card Data [2] or Key Scan Data Input [2] or External Interrupt Source 6 or
SRAM, ROM ] Byte Enable [2](Active Low)

SD Card Data [2] T+ Key Scan Data Input [2] Z=+= External Interrupt Source 6 5=
+ Data bus width7} 32 bit3] 74 -%- Byte enable bit [2] °© 2 A3k 4= 9) 2™ Pin
Mux control registerE A1 % 8}04 SE& A4

NDFL_BUSYx / NMIx / GPIO[20]

Nand Flash Memory Busy(Active Low) or Non-Maskable Interrupt or Programmable
1/0[20]

Nand Flash Memory ] Busy 4l & 5=+ CPU°] Non-Maskable interruptE 2k
= NMI 21 & (Active Low) == Programmable 1/0[20] 2. & A}-&3F 5= 9) 21 Pin
Mux control registerE 4 A slo] £ =5 A4 3}

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

Nand Flash Memory Read Enable(Active Low) or UART Ch.2 Tx or
DMA Ch.0 Request Strobe(Active Low) or Programmable 1/0[37]

Nand Flash Memory Read Enable 21 & %+ UART Ch.2 Transmit Data == DMA
Channel 0] Request 21 & %= Programmable I/O[37]= A}-&3 4= 9lo uq Pin
Mux control register - A1 73 0}04 L =2 AA s

NDFL_CEx

Nand Flash Chip Enable(Active Low)

NDFL_WEx / UART_Rx[2] /
DMA_ACKXx[0] / GPIO[38]

Nand Flash Memory Write Enable(Active Low) or UART Ch.2 Rx or
DMA Ch.0 Acknowledge(Active Low) or Programmable 1/0[38]

Nand Flash Memory Write Enable 41 & T+ UART Ch.2 Receive Data == DMA
Channel 02] Acknowledge 21 & =+ Programmable I/O[38] = A}&& °‘ o
Pin Mux control register& 4 3s}o] 8 =& ZA 3}

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

Nand Flash Memory 10 Data[0] or Key Scan Data Input [1] or Programmable
1/0[108]

Nand Flash Memory2] 10 Data[0] 41 % = Key Scan Data Input bit[1] T+
Programmable I/O[108]0i Abg8 4= 9lom™ Pin Mux control registerS
MR st £ 52 A}

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

Nand Flash Memory 10 Data[1] or Key Scan Line [1] or Programmable 1/0O[109]

Nand Flash Memory2] 10 Data[l] 4l& H+= Key Scan Line bit[l] %+
Programmable I/O[109]°§ AFEg = 9lom Pin Mux control registers
A Aste] &2 AR 3}

NDFL_DATA[2] / KEY_IN[0] /
USB_ovrcur / GPIO[110]

Nand Flash Memory 10 Data[2] or Key Scan Data Input [0] or USB Over-Current or
Programmable 1/0[110]

Nand Flash Memory<2] 10 Data[2] 4] & =+ Key Scan Data Input bit[0] &=+ USB
Over-Current Detection ¥+ Programmable 1/0[110] 0.2 A}&-3F 4= gl o H% Pin
Mux control register2 A1 - Jato] 82 & A4t}

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

Nand Flash Memory 10 Data[3] or Key Scan Line [0] or USB Port Power or
Programmable 1/0[111]

Nand Flash Memory2] 10 Data[3] 4l & &=+ Key Scan Line bit[0] &=+= USB Port
Power %=+ Programmable I/O[lll]gi /\tg%r 4= 9 2™ Pin Mux control
registers A7 3lo] 8 =& A7 g}

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

Nand Flash memory 10 Data[7:4] or Programmable 1/0[115:112]

Nand Flash memory<] 10 Data[7:4] 41 & H=+= Programmable I/0O[115:112] ©. & A}
-8 9= 9] © 1 Pin Mux control registers A A 3lo] 8 =& AA 3}

TSD_CSx2 / GPIO[95]

Texture Memory Second Device(SDRAM) Chip Select(Active Low) or
Programmable 1/0[95]

Bank 7 Second SDRAM Chip Select 21 & %= Programmable 1/0[95] 2. & A}
43 4= 91 .21 Pin Mux control registerS A 4 3lo] == 443},

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

Texture Memory (SDRAM) Address[12] or 12S Serial Clock or
Programmable 1/0[69]

Texture Memory Address[12] A1 & &=+ 12S Serial Clock &=+

Programmable 1/0[69] & & A}-&3 4= 91 ©. 1§ Pin Mux control reglster% A A 3}o]
S =5 A4t
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TA[11] / 12S_SDI / GPIO[68]

Texture Memory (SDRAM) Address[11] or 12S Serial Data Input or
Programmable 1/0[68]

Texture Memory Address[11] A1 & &=+ 12S Serial Data Input 5=+
Programmable 1/0[68] . & A}-&& 4= 2}9‘134 Pin Mux control register = 4 % 3} o]
&5 A3

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

Texture Memory (SDRAM) Address[10] or External Interrupt Source 0 or 12S
Serial Data Output or Programmable 1/0[67]

Texture Memory Address[9:7] A1 & S+ External Interrupt Source 0 &= 12S
Serial Data Output &=3= Programmable 1/0[2:0] .2 A}-&3F 4= 3] ©. 1§ Pin Mux
control register2 414 0}01 L5 443,

TA[9:7] / GPI0[2:0]

Texture Memory (SDRAM) Address[9:7] or Programmable 1/0[2:0]

Texture Memory Address[9:7] Al & B = Programmable 1/0[2:0] &. & A}-&-&
= 9121 Pin Mux control registerS A 3 slo] 8 =2 AR 3k},

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

Texture Memory (SDRAM) Address[6:4] or CFG[6:4]

Texture Memory Address[6:4] A1 & %= Power On Configuration © = A}
£-(cfg[6:4]) & 4= 21 t}. Configuration Register (CFG) %+,

TSD_CLK /USB_ovrcur /
SND_MCLK / GPIO[88]

Texture Memory Clock or USB Over-Current or Sound Mixer Master Clock
or Programmable 1/0[88]

Bank 7 SDRAM Clock 4! & %=+ USB Over-Current %=+ Sound Mixer
Master Clock &=+ Programmable 1/0[88] &. & A} 4= 91 ©. 1§ Pin Mux
control registerS A 4 slo] == A A s},

TSD_DQMI[1] / GPIO[90]

Texture Memory DQM [1] Strobe or Programmable 1/0[90]

Bank 7 SDRAM DQM 41 & == Programmable 1/0[90] 2. & A}&-3F 5= 9] ©.
] Pin Mux control registerS A A slo] &2 243t}

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

Texture Memory (SDRAM) Data Bus[8] or Video Decoder Data Active Input or
Key Scan Data Input [2] or Programmable 1/0[80]

Texture Memory (SDRAM) 2] Data Bus[8] & A}-&3} 7 1} 1= Image Capture= <]
3l Video Decoder Data Active Input 5=+ Key Scan Data Input [2] &=+
Programmable 1/0[80] = AF-&-& 4= 21 2.1 Pin Mux control register& 24 A 5} ¢
2= AR,

TD[9] / HSYNC_IN /
KEY_OUT[2] / GPIO[81]

Texture Memory (SDRAM) Data Bus[9] or Video Decoder HSync. Input or
Key Scan Line [2] or Programmable 1/0[81]

Texture Memory (SDRAM)2] Data Bus[9] = A}-&3} A 1} B=+= Image CaptureE ¢
3} Video Decoder HSync. Input &=+ Key Scan Line [2] &=+ Programmable
I/O[81]% AH&& & $J.©.™ Pin Mux control registerZ A1 ?4 Jole] S == AA %

o}

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

Texture Memory (SDRAM) Data Bus[10] or Video Decoder VVSync. Input or
Key Scan Data Input [1] or Programmable 1/0[82]

Texture Memory (SDRAM) 2] Data Bus[10] &= A}-& 3} 4 E=+= Image Capture=
$] 8t Video Decoder VSync. Input 5=+ Key Scan Data Input [1] 5=
Programmable 1/0[82] = A}-&-& 4= 21 © ™ Pin Mux control register%— A&
gwg A4,

TD[11] / DEC_FILED/
KEY_OUT[1] / GPIO[83]

Texture Memory (SDRAM) Data Bus[11] or Video Decoder Field Input or
Key Scan Line [1] or Programmable 1/0[83]

Texture Memory (SDRAM) 2] Data Bus[11] % A}-&3}A Y =+ Image Capture S
$1$* Video Decoder Field Input == Key Scan Line [1] £+ Programmable
I/0[83]= A& & 4= 21 © ™ Pin Mux control register2 A A slo] & ==

A gt
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TD[12] / UART Tx[2]/
KEY_IN[0] / GPIO[84]

Texture Memory (SDRAM) Data Bus[12] or UART Ch.2 Tx or Key Scan Data
Input [0] or Programmable 1/0[84]

Texture Memory (SDRAM) 2] Data Bus[12] = A}-&3} 4 1} == UART Channel 2
Transmit Data 5=+ Key Scan Data Input [0] %=+ Programmable I/O[84] 2 A}-8-&
4= 91 2.1 Pin Mux control register= A1 & &} %E 5 A4 s}

TD[13] / UART Rx[2] /
KEY_OUT[0] / GPIO[85]

Texture Memory (SDRAM) Data Bus[13] or UART Ch.2 Rx or Key Scan Line [0] or
Programmable 1/0[85]

Texture Memory (SDRAM) 2] Data Bus[13]% AF-&3}4 1} == UART Channel 2
Receive Data %=+ Key Scan Line [0] &=+ Programmable 1/0[85] 2 AF-&8-& 4=
2121 Pin Mux control registerS A 4 3}o] &= 2 A4 3t}

TD[14] / EXT_IRQ[1] /
SND_SCK / GPI0O[86]

Texture Memory (SDRAM) Data Bus[14] or External Interrupt Source 1 or Sound
Mixer Serial Bit Clock or Programmable 1/0[86]

Texture Memory (SDRAM) 2] Data Bus[14]2 A}-83}7 1} T+ External Interrupt
Source 1 %=+ Sound Mixer Serial Bit Clock %=+ Programmable 1/0[86] = A}-&-3F
= 2121 Pin Mux control registerE 4 4 0}04 QT2 AAs},

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

Texture Memory (SDRAM) Data Bus[15] or External Interrupt Source 3 or Sound
Mixer Left / Right Clock or Programmable 1/0[87]

Texture Memory (SDRAM) 2] Data Bus[15]= A}-&3}4 1} T+= External Interrupt
Source 3 =+ Sound Mixer Left / Right Clock 5=+ Programmable 1/0[87]=
AL-&-8 4= ‘}l © ™ Pin Mux control registerE A 4 3}o] £ =& 2743},

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

Texture Memory (SDRAM) Data Bus[3:0] or Video Decoder Data Bus [3:0] or
External Interrupt Source 3 ~ 0 or Programmable 1/0[75:72]

Texture Memory (SDRAM) 2] Data Bus[3:0] = A}-&-3}A Y =+ Image Capture S
£ 3k Video Decoder YChCr 4:2:2 Data[3:0] =+ External Interrupt Source 3 ~ 0

== Programmable 1/0[75:72] = A}-&-& 4= 2}2&1 Pin Mux control register &
Ao &£ 55 A4S

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

Texture Memory (SDRAM) Data Bus[4] or Video Decoder Data Bus [4] or Key
Scan Data Input [4] or Programmable 1/0[76]

Texture Memory (SDRAM) 2] Data Bus[4] = A}-8-3} A 1} T+ Image CaptureS 9
3l Video Decoder YCbCr 4:2:2 Data[4] &=+ Key Scan Data Input [4] ==&
Programmable 1/0[76] 2 A}-&-3 <= 919)‘% Pin Mux control register= 41 4 5}

L2 443},

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

Texture Memory (SDRAM) Data Bus[5] or Video Decoder Data Bus [5] or
Key Scan Line [4] or Programmable I/O[77]

Texture Memory (SDRAM) 2] Data Bus[5] 2 A}-8-3} A 1} &=+ Image Capture S ¢
3l Video Decoder YCbCr 4:2:2 Data[5] 5=+ Key Scan Line [4] & = Programmable
/O[77]& A& 4= 9) 2™ Pin Mux control registerS A 4 3sle] =2 A4 3}

.

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

Texture Memory (SDRAM) Data Bus[6] or Video Decoder Data Bus [6] or
Key Scan Data Input [3] or Programmable 1/0[78]

Texture Memory (SDRAM) 2] Data Bus[6] = A}-8-3} 4 L} =+ Image Capture= 9
3l Video Decoder YCbCr 4:2:2 Data[6] &=+ Key Scan Data Input [3] ==&

Programmable 1/O[78] = AL-&3 4= 9l o H% Pin Mux control registerE- 4 ’\4 A 5}o]
LT E AA3 ),

o= =2

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

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

Texture Memory (SDRAM) 2] Data Bus[7] 2 A}-8-3} A 1} &=+ Image Capture S ¢
3} Video Decoder YChCr 4:2:2 Data[7] &=+ Key Scan Line [3] It = Programmable
I/0[79]= AF&-3 4= 21 1 Pin Mux control registerS A1 4 &}o] 8 =2 24

t}.

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

Texture Memory (SDRAM) Address[3:1] or CFG[3:1]

Texture Memory Address[3:1] 41 & &=+ Power On Configuration © = A}
£ (cfg[3:1]) & 4= A t}. Configuration Register (CFG) %11,
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TAI[O]

Texture Memory (SDRAM) Address[0]

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

Texture Memory Bank Select Address[1] or 12S Master Clock or
Programmable I/O[71]

Texture Memory Bank Select Address[1] t=+ 12S Master Clock 5=+
Programmable 1/0[71] & 2 A}-8& 4= 1 © ™ Pin Mux control registerE 4 7 5} <
L5 A%

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

Texture Memory Bank Select Address[0] or 12S Left / Right Clock or
Programmable 1/O[70]

Texture Memory Bank Select Address[0] t=+ 12S Left / Right Clock =+
Programmable 1/0[70] &2 A}-8& 4= 1 © ™ Pin Mux control registerE 4 7 5} <
8w = AR}

TSD_CSx / GPIO[94]

Texture Memory First Device (SDRAM) Chip Select(Active Low) or
Programmable 1/0[94]

Bank 7 First SDRAM Chip Select 41 & 5=+ Programmable 1/0[94] . & A}-&
&k 5= 91 21 Pin Mux control register2 2 A slo] & =2 A3t}

TSC_RASx / GPI0[91]

Texture Memory Row Address Strobe (Active Low) or Programmable 1/0[91]

Bank 7 SDRAM Row Address Strobe Al & &= «”—Programmable I/O[91] &2 AL&
sk 4= 212,11 Pin Mux control registers A A slo] 8= & 24k,

TSD_CASx / GPIO[92]

Texture Memory Column Address Strobe (Active Low) or Programmable 1/0[92]

Bank 7 SDRAM Column Address Strobe 41 5. B 3= Programmable 1/0[92] . &
AF&-3F 9= 9] ©.1 Pin Mux control register= A 4 alo] 22 A4 3},

TSD_WEX / GPIO[93]

Texture Memory Write Enable (Active Low) or Programmable 1/0[93]

Bank 7 SDRAM Write Enable A1 & &+ Programmable 1/0[93] & & A}-8&-3t
= 2121 Pin Mux control register& A A slo] 8 =5 A3t}

TSD_DQMI[0] / USB_prtpwr /
SND_SDO / GPI0O[89]

Texture Memory DQM [0] Strobe or USB Port Power or Sound Mixer Serial
Data Output or Programmable 1/0[89]

Bank 7 SDRAM DQM 4l & I=3= USB Port Power %= +=Sound Mixer Serial
Data Output %= <= Programmable I/0[93] &. 2 A}-8-& = 2] ©. ™ Pin Mux control
registers 74 3to] 8 %5 A4 s}

SND_SDO / KEY_IN[4] /
12S_SDO / GPI0[96]

Sound Mixer Serial Data Output or Key Scan Data Input [4] or I12S Serial
Data Output or Programmable 1/0[96]

Sound Mixer Serial Data Output 41 & *3= Key Scan Data Input [4] =+
12S Serial Data Output &=+ Programmable I/0[96] 2.2 A}-&-8 4= 91 ©. ™ Pin
Mux Control registers A 4 3s}o] =5 243k},

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

Sound Mixer Left / Right Clock or Key Scan Data Input [3] or 12S Left /
Right Clock or Programmable 1/0[98]

Sound Mixer Left / Right Clock 21 & H=+= Key Scan Data Input [3] ==
I2S Left / Right Clock T=3= Programmable 1/0[98] 2. = A}-8-3F 4= gl o™ Pin
Mux Control registers A 4 3slo] =5 243k},

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

Sound Mixer Serial Clock or Key Scan Line [4] or 12S Serial Clock or
Programmable 1/0[97]

Sound Mixer Serial Clock Al & %= Key Scan Line [4] &= 12S Serial
Clock =+ Programmable 1/0[97] & & A}-8-& 4= 21 2. Pin Mux Control
register& 4743t =& A g

SND_MCLK / KEY_OUT[3]/
12S_MCLK / GPIO[99]

Sound Mixer Master Clock or Key Scan Line [3] or 12S Master Clock or
Programmable 1/0[99]

Sound Mixer Master Clock A1 & 4=+= Key Scan Line [3] T+ 12S
Master Clock 5=+ Programmable 1/0[99] &. & A}-8-& 4= 9] © ™ Pin Mux
Control register& 4 51> & =5 A A g}
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CAPTURE_IN[2](EXT_CLK) / PWM[2]

Ch.2 Input Pulse Period Capture or Pulse Width Modulation Ch.2 Output or External
Interrupt Source 2 or Programmable 1/0[41]

Ch.2 Input Pulse Period Capture 5=+= Pulse Width Modulation Ch.2 Output %=+=
External Interrupt Source 2 *=+= Programmable 1/0[41] 0.2 A}-&3F 4= 91 ©.1 Pin

/ EXT_IRQ[2] / GPIO[41] B | Mux control registers A A slo] £ =2 A3 o)
* EXT_CLK : USB, 12S, SPI, Sound Mixerol] A] External Clock& A}-8-3}314} &
wj] = Pin Mux control registerS CAPTURE_IN[2] 2.2 A 4 &f| oF g+r}. ©F, 212} 9]
BlockE 2 913 57 Clock Frequency”} Z Q3= &2, 3} o] £ = 2 Wk AL 7}
53} t}. TE3F, Ch.2 Capture Operation& A}-8-& 5= gt}
DAC_IOB (AO) (0] DAC current output for channel Blue
DAC_IOG (AO) (0] DAC current output for channel Green
DAC_IOR / DAC_COMPOSIT (AO) 0 DAC current output for channel Red / 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) 0 :?galn.c;%@) Reference Output. This output is normally connected to VREFIN, the level
DAC_VREFI (Al) I Voltage reference input
VSYNC _OUT O | Vertical Sync. Output
HSYNC OUT O | Horizontal Sync. Output
Ch.3 Input Pulse Period Capture or Pulse Width Modulation Ch.3 Output or External
Interrupt Source 3 or Programmable 1/0[42]
Ch.3 Input Pulse Period Capture 5=+ Pulse Width Modulation Ch.3 Output =+
CAPTURE_IN[3](VCLK2_IN) / 5 External Interrupt Source 3 Y= Programmable 1/0[42] & = A}-&-3F 5= 9] 21 Pin
PWMI[3] / EXT_IRQ[3] / GP10[42] Mux control register& 43t &5 A4 Tt
*\VCLK2_IN : CRTC(Video Encoder)®] Dot Clock<- W%~ PLLo] o} External
Clock o & A}-g-3} a1z} & u] A& 4= 9l o1, Pin Mux control register&
CAPTURE_IN[3] 2. & A A&} o} gFt}. ¢}, Ch.3 Capture Operationa AF-8-& <= §
.
VCLK_IN [ Input Video Capture Clock
DCLK_OUT 0 | Video Output23- ¢ gl Dot Clock
Red Output Data [0] or GUNI[0] or External Interrupt Source 0 or 12S Serial Data
Output
R[0] / GUN[O0] / B o
EXT_IRQ[0]/ 12S_SDO Digital Red Output Data [0] 5=+ GUNI[0] &=+ External Interrupt Source 0 =+
12S Serial Data Output ©. & A}-8-3F 4= 9] © 1 Pin Mux control register= 24 % 3} o]
&5 243t
Red Output Data [1] or External Interrupt Source 4 or DMA Ch.0 Request
Strobe(Active Low) or 12S Serial Data Input
R[1] / EXT_IRQ[4] / B o
DMA_REQx[0] / 12S_SDI Digital Red Output Data [1] 5=+ External Interrupt Source 4 =+ DMA Channel 0
9] Request A & H=+= 12S Serial Data Input©. & A3t 4= 9] © 1 Pin Mux control
registers A7dslo] £ & ZAA ).
Red Output Data [2] or External Interrupt Source 5 or Programmable 1/0[45]

R[2] / EXT_IRQ[5] / GPI0O[45] B Digital Red Output Data [2] %=+ External Interrupt Source 5 &= += Programmable
I/0[45] &. & A}-&-3 4= 9l 1 Pin Mux control registerS A A 3slo] -2 A A
gt
Red Output Data [3] or Video Decoder Data Bus [0] or Programmable 1/0[46]

R[3] / DEC_DIN[0] / GPIO[46] B | Digital Red Output Data [3] *=+= Image CaptureS 9| ¢} Video Decoder
YCbCr 4:2:2 Data[0] &=+ Programmable 1/0[46] .2 A}-8-& = 91 2.1 Pin
Mux control registerS 4 % 3}o] & =2 A3 3o},

Red Output Data [7:4] or Video Decoder Data Bus [4:1] or Programmable
1/0[50:47]
R[7:4] / DEC_DIN[4:1] / GP10[50:47] B

Digital Red Output Data [7:4] %=+ Image CaptureS 9] 3} Video Decoder
YCbCr 4:2:2 Data[4:1] %=+ Programmable I/O[50:47] 2.2 A} &3 4= 9l o]
Pin Mux control registerS A A slo] =5 A A st}
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G[0] / EXT_IRQ[1]/
UART _Rx[3]/12S_SCK

Green Output Data [0] or External Interrupt Source 1 or UART Ch.3 Rx or 12S
Serial Bit Clock

Digital Green Output Data [0] =+ External Interrupt Source 1 5=+ UART Ch.3
Receive Data =+ 12S Serial Bit Clockgi AF&-38F 4= 9] © ™ Pin Mux control
register= 44 3}04 |5 ZA s

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

Green Output Data [1] or GUN[1] or External Interrupt Source 6 or 125 Left / Right
Clock

Digital Green Output Data [1] ==& GUN [1] 5=+ External Interrupt Source 6 &=
+ 12S Left / Right Clock .2 AF-8-8F 4= 2] © 1 Pin Mux control register& 4 4 3}
04 |5 2435t

O——'—E

G[3:2] / DEC_DIN[6:5] / GPIO[54:53]

Green Output Data [3:2] or Video Decoder Data Bus [6:5] or Programmable
1/0[54:53]

Digital Green Output Data [3:2] %=+= Image Capture= €] 3 Video Decoder
YCbCr 4:2:2 Data[6:5] %= Programmable I/0[54:53] 2.2 A}-§-& 4= 9l or
Pin Mux control register= A 4 slo] &2 243t}

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

Green Output Data [4] or USB Over-Current or Video Decoder Data Bus [7] or
Programmable 1/0[55]

Digital Green Output Data [4] Z=+ USB Over-Current Detection t=+ Image
CaptureZ 9] 3 Video Decoder YChCr 4:2:2 Data[7] H=+ Programmable
I/O[55] 0.2 A& 4= 21 © ™ Pin Mux control registerS A4 4 slo] £ =5 24

Fu}.

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

Green Output Data [5] or USB Port Power or Video Decoder Data Active or
Programmable 1/O[56]

Digital Green Output Data [5] 5=+ USB Port Power I+ Image CaptureZ ¢ 3+
Video Decoder YCbCr 4:2:2 Data Active B+ Programmable 1/0[56] 2.2 A}
€3 4= 91 21 Pin Mux control registerS A 4 3}o] =2 243},

G[6] / HSYNC_IN / GPIO[57]

Green Output Data [6] or Video Decoder HSync. Input or Programmable 1/0[57]

Digital Green Output Data [6] 5=+ Image CaptureS 9] &+ Video Decoder HSync.
Input 5=+ Programmable 1/O[57] 2.2 A}-8-8 4= 9] 2.7 Pin Mux control register

2 NA435te] 852 AA s}

G[7]/ VSYNC_IN / GPIO[58]

Green Output Data [7] or Video Decoder VSync. Input or Programmable 1/0[58]

Digital Green Output Data [7] 5=+ Image CaptureE $13+ Video Decoder VSync.
Input 5=+ Programmable 1/O[58] 2.2 A}-8-8F 4= 9] © ™ Pin Mux control register
£ dAst] &5 AA 3.

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

Blue Output Data [0] or UART Ch.3 Tx or DMA Ch.0 Acknowledge(Active Low)
or 12S Master Clock

Digital Blue Output Data [0] &= UART Ch.3 Transmit Data &=+= DMA Channel
02] Acknowledge Al & T += 12S Master Clock ©. & A}-8-3F 4= 2} © ™ Pin Mux
control register& 3l & =& ZAA g}

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

Blue Output Data [1] or Pulse Width Modulation Ch.1 Output or Ch.1 Input
Pulse Period Capture or Programmable 1/0[60]

Digital Blue Output Data [1] 5=+ Pulse Width Modulation Ch.1 Output =+
Ch.1 Input Pulse Period Capture %+= Programmable 1/0[60] &2 A}-8-3F 4= Q) O‘
©.1 Pin Mux control register2 A A slo] & =2 A4 ST},

B[2] / EXT_IRQ[7]/ GPIO[61]

Blue Output Data [2] or External Interrupt Source 7 or Programmable 1/0[61]

Digital Blue Output Data [2] %=+ External Interrupt Source 7 5=+= Programmable
1/0[61] 2.2 A& 4= 9] © ™ Pin Mux control register& A g dlo] £ 55 A A

3o},
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Blue Output Data [5:3] or Programmable 1/0[64:62]

B[5:3]/ GPI0[64:62] B Digital Blue Output Data [5:3] %=+ Programmable 1/0[64:62] ©. & A}-&3F 4= 9l ©.
™ Pin Mux control register= A4 4 3}o] & =& A A s},
Blue Output Data [6] or Video Decoder Field Input or Programmable 1/0[65]

B[6]/ DEC_FIELD / GPIO[65] B | Digital Blue Output Data [6] =+ Image Capture= €] 3 Video Decoder Field
Input X+ Programmable I/0O[65] 2.2 A}-§-3F &= 9] 2.1 Pin Mux control register
= AR 8= 5 A4 gt
Blue Output Data [7] or Composite Sync. Output or Programmable 1/0[66]

B[7]/ CSYNC_OUT / GPIO[66] B | Digital Blue Output Data [7] =+ Composite Sync. Output %=+ Programmable
1/0[66] 2.2 A}-&& 4= ¢J © ™ Pin Mux control registerS A A sl 8 =5 2 A
gt

DISP_EN O | RGB(Digital / Analog) Display Enable
TWI Serial Data or UART Ch.3 Tx or Programmable 1/0[106]

TWI_SDA/UART_Tx[3] / GPIO[106] B TWI Serial Data 21 & %= UART Ch.3 Transmit Data &= Programmable
1/0[106] ©. % A}-&3F 4= 21 © 1 Pin Mux control reglsterL MAT] 55 AA
ghot
TWI Serial Clock or UART Ch.3 Rx or Programmable 1/0[107]

TWI_SCL / UART_Rx[3] / GPIO[107] B TWI Serial Clock 21 & &= UART Ch.3 Receive Data &=+ Programmable
1/0[107]&. 2 A}&-8F 4= 1 © 1 Pin Mux control reglster—Ei Al £ 25 27
gt
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 3= Pulse Width Modulation Ch.0 Output &=
OSI_Tx/GPIO[39] OSI (On Silicon In-circuit Emulator)E €] 3+ Transmit Data 5=+ Programmable
I/0[39] 2.2 AF-&-3F 4= 21 2 Pin Mux control register= A4 ﬂ 3t -5 AA
gt
UART Ch.1 Rx or Ch.0 Input Pulse Period Capture or OSI Rx or Programmable
1/0[40]
UART_Rx[1] / CAPTURE_IN[0] / B _ _
OSI_Rx/ GPIO[40] UART Ch.1 Receive Data *=+ Ch.0 Input Pulse Period Capture X+ OSI (On
Silicon In-circuit Emulator)E ¢] 3+ Receive Data %=+ Programmable 1/0[40] 2. =
AH8-3F 4= 9] © 1 Pin Mux control register& A 7 slo] 8 =& A gt}
UART Tx[0] 0O UART Ch.0 Transmit Data
UART_Rx[0] [ UART Ch.0 Receive Data
RTC_XIN | RTC External Clock Input
RTC_XOUT O | RTC External Clock Output (RTC_XIN¢] ®FA Clock)
USB_DN B USB DN
USB DP B USB DP
External Clock Input
XIN I External Clock-& ©]-8-3}<] Internal PLL(System PLL) S A8 wj =
14.318MHz = ¢17}38} a1 External ClockS- 2] 3] AF&-8F 7 -9-3= Chipol] &
87b%s 3 A gkl Aulgk Aol o] BA R3S b E.
External Clock Output
XOUT (0]

XIN€] ¥4 Clock
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3 REGISTER DESCRIPTIONS

EAGLE®] W% CPU AE32000C-S 32bito] Address® ¥ o] ¢l

EAGLE®] "X 2] ¢f -2 TLBE AHE-3HA] & 4§ &<l & 512MByte®] WX 8] o &S 7HAH,
ol o] e} o] edE o] 9t}

7} Bank+= 64MByte©] H 22| ¢ ¢l o] & o gl om, AFE-FaLA} 3F= Bank T ol A 9191 €] 64MByte @ &=
Bank® A ¢ &}o] A3 5= Q) o] S Eof, 2000 0000h” -] “3FFF FFFFh”7}#] A}o] o] ¢l 2] 2] 64MByte % &<
Bank 1°. % A ¢ &}o] AL-&3F 5= 9lt}. ¥ Bank 7-2 128MByte ¥ 2] & & o] ] of it}

EAGLE®] v 22] & 9 5 “FFE2 0000 ~ FFEF FFFF” % 92 retryS #] 1 3}+= AHB peripheral & 9] 3 v &2.2]
dgomn FA| GejEo] oA erom, “FFF0 0000 ~ FFFE FFFF” o o} B8k 7 o] ¥]o] 9 %] o= o i e]

P oz nkok A ek A bus error7} 2HAY g
* Notice
SDRAM A}-& A] Full Page Burst Mode 7} #] 91 5] = SDRAM S A}-&-3}of o gk},

Address Description Size
ROM, SRAM
0000 0000h ~ 1EEE-FEFEh B 64MB
1F00 0000h ~ 1F00 07FFh Inside 2K SRAM (CS0x) 2KB

1F00:0000h ~ 1F00:03FFh 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 (CS6x) 64MB
E000 0000h Texture Memory Bank 128MB
~ FFDF FFFF SDRAM Bank 7 (TSD_CSx,TSD_CSx2)
FFEO 0000h ~ FFEQ FFFFh | EAGLE Registers 64KB
FFE1 0000h ~FFE1 FFFFh | EAGLE Registers 64KB

FFE2 0000h ~ FFEF FFFFh | Reserved : Retry Slave

FFFO 0000h ~ FFFE FFFFh | Reserved : Default Salve

FFFF 0000h ~ FFFF FFFFh OSI ROM 64KB
3t 3-1 EAGLE Memory Map(Normal Boot)

Address Description Size
Inside 2K SRAM Bank 0
0000 0000h ~ 0000 O7FFh 0000:0000h ~ 0000:03FFh Io_wer 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 (CS6x) 64MB
E000 0000h Texture Memory Bank 128MB
~ FFDF FFFF SDRAM Bank 7 (TSD_CSx,TSD_CSx2)
FFEO 0000h ~ FFEO FFFFh | EAGLE Registers 64KB
FFE1 0000h ~FFE1 FFFFh | EAGLE Registers 64KB
FFE2 0000h ~ FFEF FFFFh | Reserved : Retry Slave
FFFO 0000h ~ FFFE FFFFh | Reserved : Default Salve
FFFF 0000h ~ FFFF FFFFh | OSI ROM 64KB

3 3-2 EAGLE Memory Map(Auto Boot)
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EAGLE®] &% CPU AE32000CE TLBE A&

512Mbyte ©-9] 2] W2 tis 5= QU T

gl 7 §- % 4Gbyte 2] Virtual Address % &S Access & 5= 21 1L, 87 2

Address | Description |  Size
0000 0000h ~ 1FFF FFFFh Bank 0 512MB
2000 0000h ~ 3FFF FFFFh Bank 1 512MB
4000 0000h ~ 5FFF FFFFh Bank 2 512MB
6000 0000h ~ 7FFF FFFFh Bank 3 512MB
8000 0000h ~ 9FFF FFFFh Bank 4 512MB
A000 0000h ~BFFF FFFFh Bank 5 512MB
C000 0000h ~ DFFF FFFFh Bank 6 512MB
E000 0000h ~ FFFF FFFFh Bank 7 512MB

3t 3-3 EAGLE Virtual Memory Map
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EAGLE®] Register % 92 FFE0:0000h%-E] <= 4] 3t} I8 AHBSF APBel 911 Registers-> Grouping=| o] 2121
Memory mapped 1/02] & e} & =} A4 3k 8- o} g ¢} 2t}

Offset Address Block Remark Bus Connection
FFEO 0000h (SP00) 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
FFEO 1400h (SHO05) CRT Controller

FFEO 1800h (SHO06) Graphic Engine

FFEQ 1C00h (SH07) H264

FFEO 2000h (SHO8) PLL & Power Manager
FFEO 2400h (SH09) SDC

FFEO 3000h (SH10) Sound Mixer

FFEO 4000h (SH11) GUN Controller

FFEO 4400h (SH12) Video Encoder

FFEO 4800h (SH13) CSC ICE

FFEO 4C00h (SH14) OSD

FFEO 5000h (SH15) JPEG ICE

FFEO 5400h (SH17) USB Host Controller
FFEO 5800h (SH18) YC ICE

FFEO 5C00h Reserved

~ FFEQ 7FFF
FFEO 8000h (SP01) UART 4 Channels APB
FFEO 8400h (SP02) Reserved
FFEOQ 8800h (SP03) Reserved
FFEQ 8C00h (SP04) Key Scan 5*5
FFEO 9000h (SP05) Reserved

FFEO 9400h (SP06) 12S

FFEO 9800h (SP07) USB Device Controller
FFEQ 9C00h (SP08) Watch Dog Timer
FFEO AO0Oh (SPQ9) Timer/PWM/Capture 4 Channels
FFEO A400h (SP10) GPIO
FFEOQ A800h (SP11) RTC
FFEO ACOOh (SP12) TWI
FFEO BOOOh (SP13) SPI
FFEO B400h Reserved

~ FFEO FFFFh

FFE1 0000h (SH16) JPEG Decoder AHB
FFE2 0000h Reserved

~ FFEF FFFFh

it 3-4 EAGLE Register Offset Address
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Peri-Block Register Function Address Default Value
System ID Register (SYSID) FFEO 0000h 0000 1A00h
System Configuration Register (CFG) FFEO 0004h Oh
USB Host / Device Select Register (USBSEL) FFEO 0008h Oh
PinMux Control Register 0 (PINMUXO0) 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 (MEMCONDO) FFEO 0400h FFFOh
Local Memory Bank Control Register (MEMCON1) FFEO 0404h FFF1h
Local Memory Bank Control Register (MEMCON?2) FFEO 0408h FFF1h
Local Memory Bank Control Register (MEMCON3) FFEO 040Ch FFF1h
Local Memory Bank Control Register (MEMCON4) FFEO 0410h FFF1h
Local Memory Local Memory Bank Control Register (MEMCONS5) FFEO 0414h FFF2h
Controller Local Memory Bank Control Register (MEMCONG) FFEO 0418h FFF2h
Local SDRAM Clock Delay & Refresh Control (MEMCLKCON) FFEO 041Ch 7h
Frame Memory Area Start Address (FMASA) FFEO 0420h Oh
1 MHz Frequency Generation Register (IMFREQGEN) FFEO 0424h 00FFh
Texture Memory Control Register (TMEMCON) FFEO 0430h 00FOh
Texture SDRAM Clock Delay & Refresh Control (TMEMCLKCON) FFEO 0434h 3h
Texture Memory Area Start Address (TMASA) FFEO 0438h Oh
DMA status register(GDMASTAT) FFFO 0800h Oh
DMA interrupt mask register(GDMAIM) FFFO 0804h Oh
DMA enable status register(GDMAESTAT) FFFO 0808h Oh
DMA request status & synchronization register (GDMARSS) FFFO 080Ch 0000 01E7h
DMA configuration register(GDMACFG) FFFO 0810h Oh
DMA last request register(GDMALR) FFFO0 0818h Oh
DMA Ch.0 Control Register(GDMACONO0) FFEO 0820h Oh
DMA DMA Ch.0 Source Address Register(GDMASO0) 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 Register(GDMACON1) FFEO 0840h Oh
DMA Ch.1 Source Address Register(GDMAS1) FFEO 0844h Oh
DMA Ch.1 Destination Address 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 0C00h 00FF 0000h
Interrupt Vector Register (INTVEC) FFEO 0C04h 0020h
Interrupt Vector Clear Register (INTVECCLR) FFEO 0C08h Oh
Interrupt Enable Register (INTEN) FFEO 0COCh Oh
Interrupt Status Register (INTSTAT) FFEO 0C10h Oh
Interrupt Priority Programmable Register 0 (INPPRO) FFEO 0C14h 0302 0100h
Interrupt Priority Programmable Register 1 (INPPR1) FFEO 0C18h 0706 0504h
Interrupt Interrupt Priority Programmable Register 2 (INPPR2) FFEQ 0C1Ch 0BOA 0908h
Controller Interrupt Priority Programmable Register 3 (INPPR3) FFEO 0C20h OFOE 0DOCh
Interrupt Priority Programmable Register 4 (INPPR4) FFEO 0C24h 1312 1110h
Interrupt Priority Programmable Register 5 (INPPR5) FFEO 0C28h 1716 1514h
Interrupt Priority Programmable Register 6 (INPPR6) FFEQ 0C2Ch 1B1A 1918h
Interrupt Priority Programmable Register 7 (INPPR7) FFEO 0C30h 1F1E 1D1Ch
Interrupt Trigger Mode Register (IRQTRMD) FFEO 0C34h B980 DCFFh
Interrupt Output Masking Register (INTMSK) FFEO 0C38h FFFF FFFFh
MCU Core Handshake Register (INTHSMCU) FFEO 0C40h Oh
NAND Flash NAND Flash Memory Control Register (NFMCON) FFEO 1000h Oh
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Controller NAND Flash Memory Command Set Register (NFMCMD) FFEO 1004h Oh
NAND Flash Memory Address Register (NFMADDR) FFEO 1008h Oh
NAND Flash Memory Data Register (NFMDATA) FFEO 100Ch Oh
NAND Flash Memory DMA Data Register (NFMDMA) FFEO 1010h Oh
NAND Flash Memory Operation Status Register (NFMSTAT) FFEO 1014h 0004h
NAND Flash Memory ECC(Error Correction Code) Register
(NFMECC) FFEO 1018h 00FF FFFFh
NAND Flash Memory Configuration Register (NFMCFG) FFEO 101Ch 0001 FFFFh
NAND Flash Memory ECC Code for LSN data (NFMECCL) FFEO 1020h FFFFh
NAND Flash Memory Low / High Start Address Register (NFMLSM | FFEO 1024h/ oh/0h
/ NFMHSM) FFEO 102Ch
NAND Flash Memory Direct Read Destination Address Register
(NFMDIR) FFEQ 1030h Oh
CRT Base Address Register(CRTBA) FFEO 1400h Oh
CRT Horizontal Total Register(CRTHT) FFEO 1404h Oh
CRT Horizontal Sync. Start / End Register(CRTHS) FFEO 1408h Oh
CRT Horizontal Active Start / End Register(CRTHA) FFEO 140Ch Oh
CRT Vertical Total Register(CRTVT) FFEO 1410h Oh
CRT CRT Vertical Sync. Start / End Register(CRTVS) FFEO 1414h Oh
Controller CRT Vertical Active Start / End Register(CRTVA) FFEO 1418h Oh
CRT Display Current X /Y Position Register(CRTXY) FFEO 141Ch Oh
CRT Status Register(CRTSTAT) FFEO 1420h 0015h
CRT Control Register(CRTCON) FFEQ 1424h 0100 0000h
CRT Overlay & DAC Control Register(CRTOEDAC) FFEO 1428h 100Fh
CRT VESA Power Management Control Register(CRTPM) FFEO 142Ch Oh
Packet Write Pointer Register (GRAPWP) FFEO 1800h Oh
Packet Read Pointer Register (GRAPRP) FFEO 1804h Oh
Graphic Rendering Control Register (GRARCON) FFEO 1808h 0100h
Engine Current Display Bank Register (GRACDB) FFEO 180Ch 0102 0100h
Flip Command Count Register (GRAFCC) FFEO 1810h Oh
Non-Texture Memory Mode Register (GRANONTEXTURE) FFEO 1814h 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
YO0 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
CO0 Frame Buffer Start Address Register (H264C0SA) FFEQ 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 Register (H264FOMXS) 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 Size 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) FFEO 1C84h 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 Register (H264INT) FFEO 1CAOh Oh
Interrupt Flag Register (H264FLAG) FFEO 1CA4h Oh
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Interrupt Half Address Register (H2641HA) FFEO 1CA8h Oh
Interrupt End Address Register (H2641EA) FFEO 1CACh Oh
System Clock Source Select Register (SPLLCKSEL) FFEO 2000h Oh
System PLL Control Register (SPLLCON) FFEOQ 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) FFEO 2020h Oh
USB PLL Control Register (UPLLCON) FFEO 2024h 0010h
USB PLL Program Register (UPLLPMN) FFEO 2028h 4213h
H264/MJPEG Clock Enable bit Register (HMCLKEN) FFEO 2030h 7h
SDC Control Register (SDCCON) FFEOQ 2400h Oh
SDC Status Register (SDCSTAT) FFEO 2404h 0800h
SDC Clock Divide Register (SDCCD) FFEO 2408h 0200h
SDC Response Time Out Register (SDCRTO) FFEO 240Ch 00FFh
SDC Read Data Time Out Register (SDCRDTO) FFEO 2410h 00FFh
SDC SDC Block Length Register (SDCBL) FFEOQ 2414h 0200h
SDC Number of Block Register (SDCNOB) FFEQ 2418h Oh
SDC Interrupt Enable Register (SDCIE) FFEO 241Ch Oh
SDC Command Control Register (SDCCMDCON) FFEO 2420h Oh
SDC Command Argument Register (SDCCMDA) FFEQ 2424h Oh
SDC Response FIFO Access Register (SDCRFA) FFEQ 2428h -
SDC Data FIFO Access Register (SDCDFA) FFEOQ 242Ch -
Sound Data Channel 0 Control Register (SNDCONO) FFEO 3000h 00FF 00FFh
Sound Data Channel 0 Start Address Set Register (SNDADRO) FFEO 3004h Oh
Sound Data Cannel 0 Size Set Register (SNDSIZ0) FFEO 3008h Oh
Sound Data Channel 0 FIFO Buffer Register (SNDBUF0) FFEO 300Ch Oh
Sound Data Channel On / Status Register (SNDCHON) FFEO 3010h Oh
Sound Data Channel Interrupt Status Register(SNDIRQSTAT) FFEO 3014h Oh
Sound Mixer Playback Set Register (SNDPLAY) FFEO 3018h Oh
Sound Data Channel 0 Level Status Register (SNDLEVO0) FFEO 301Ch Oh
Sound Data Channel 1 Control Register (SNDCON1) FFEO 3020h 00FF O0FFh
Sound Data Channel 1 Start Address Set Register (SNDADR1) 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 Channel 1 Level Status Register (SNDLEV1) FFEO 303Ch Oh
Sound Data Channel 2 Control Register (SNDCON2) FFEO 3040h 00FF O0FFh
Sound Data Channel 2 Start Address Set Register (SNDADR?2) FFEO 3044h Oh
Sound Data Cannel 2 Size Set Register (SNDSIZ0) FFEOQ 3048h Oh
Sound Data Channel 2 FIFO Buffer Register (SNDBUF2) FFEO 304Ch Oh
Sound Mixer Sound Data Channel 2 Level Status Register (SNDLEV?2) FFEO 305Ch Oh
Sound Data Channel 3 Control Register (SNDCON3) FFEO 3060h 00FF 00FFh
Sound Data Channel 3 Start Address Set Register (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 Control Register (SNDCON4) FFEO 3080h 00FF 00FFh
Sound Data Channel 4 Start Address Set Register (SNDADR4) 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
Sound Data Channel 4 Level Status Register (SNDLEV4) FFEO 309Ch Oh
Sound Data Channel 5 Control Register (SNDCONS) FFEO 30A0h 00FF 00FFh
Sound Data Channel 5 Start Address Set Register (SNDADRS5) FFEO 30A4h Oh
Sound Data Cannel 5 Size Set Register (SNDSIZ0) FFEO 30A8h Oh
Sound Data Channel 5 FIFO Buffer Register (SNDBUF5) FFEO 30ACh Oh
Sound Data Channel 5 Level Status Register (SNDLEV5) FFEQ 30BCh Oh
Sound Data Channel 6 Control Register (SNDCONG) FFEO 30COh 00FF 00FFh
Sound Data Channel 6 Start Address 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 (SNDLEV®6) FFEO 30DCh Oh
Sound Data Channel 7 Control Register (SNDCON7) FFEOQ 30EOh 00FF 00FFh
Sound Data Channel 7 Start Address Set Register (SNDADRY7) FFEOQ 30E4h Oh
Sound Data Cannel 7 Size Set Register (SNDSIZ0) FFEOQ 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 GUN 0/ 1 X Position Register (GUNXPO \ GUNXP1) FFEO 4004h Oh
Controller CRT GUN 0/ 1Y Position Register (GUNYP0O \ GUNYP1) FFEO 4008h Oh
CRT GUN Interrupt Status Register (GUNIRQSTAT) FFEO 400Ch Oh
Enc_Mode Register (ENCMODE) FFEO 4400h Oh
Enc_Hue Adjust Register (ENCHUE) FFEO 4404h Oh
Enc_VPC Register (ENCVPC) FFEO 4408h 0040h
Video Encoder Enc_HPC Register (ENCHPC) FFEO 440Ch 0040h
Enc_Test Register (ENCTEST) FFEO 4410h Oh
Enc_Brightness Register (ENCBRIGHT) FFEO 4414h 0080h
Enc_Contrast Register (ENCCONTRAST) FFEO 4418h 0080h
Enc_Saturation Register (ENCSATURATION) FFEO 441Ch 0080h
Engine Control Register (CSCICCON) FFEO 4800h Oh
Pixel Gain Control Register (CSCICPGCON) FFEO 4804h FFFF FFOOh
CSC Image X Coordinate Down Scaling Control Register (CSCICXDSCON) FFEO 4808h 1FO00h
Capturer Y Coordinate Down Scaling Control Register (CSCICYDSCON) FFEOQ 480Ch 0F00h
Rendering X Start Point Register (CSCICXSP) FFEO 4810h Oh
Rendering Y Start Point Register (CSCICYSP) FFEO 4814h Oh
OSD Control Register (OSDCON) FFEO 4C00h Oh
OSD Transparent Color Register (OSDTC) FFEO 4C04h Oh
Alpha Blending Control Register (OSDACON) FFEO 4C08h Oh
OSD Alpha Blending Color Register#0 (OSDACO0) FFEO 4C0OCh Oh
OSD Alpha Blending Color Register#1 (OSDAC1) FFEO 4C10h Oh
OSD Alpha Blending Color Register#2 (OSDAC?2) FFEO 4C14h Oh
0sD OSD Alpha Blending Color Register#3 (OSDAC3) FFEO 4C18h Oh
OSD Frame Memory Start Address Register (OSDFMSA) FFEQ 4C1Ch Oh
Palette RAM Data Register (OSDPRD) FFEO 4C20h -
First OSD window start position Register (OSDWSPO0) FFEO 4C24h Oh
First OSD window size Register (OSDWSO0) FFEO 4C28h Oh
Second OSD window start position Register (OSDWSP1) FFEO 4C2Ch Oh
Second OSD window size Register (OSDWS1) FFEO 4C30h Oh
Engine Control Register (JICCON) FFEO 5000h Oh
Pixel Gain Control Register (JICPGCON) FFEO 5004h FFFF FFOOh
JPEG Image Render!ng X Start Point Register (JICXSP) FFEOQ 5008h Oh
Capturer Rendering Y Start Point Register (JICYSP) FFEO 500Ch Oh
Rendering Base Start Address Register (JICBSA) FFEOQ 5010h Oh
Rendering Status Register (JICSTAT) FFEOQ 5014h Oh
Rendering Y Offset Address Register (JICYOFFA) FFEOQ 5018h Oh
HcRevision FFEOQ 5400h Oh
HcControl FFEOQ 5404h Oh
HcCommandStatus FFEOQ 5408h Oh
HclnterruptStatus FFEO 540Ch Oh
HclnterruptEnable FFEOQ 5410h Oh
HclnterruptDisable FFEOQ 5414h Oh
2on Host HCHCCA FFEO 5418h oh
HcPeriodCurrentED FFEO 541Ch Oh
HcControlHeadED FFEO 5420h Oh
HcControlCurrentED FFEOQ 5424h Oh
HcBulkHeadED FFEO 5428h Oh
HcBulkCurrentED FFEO 542Ch Oh
HcDoneHead FFEO 5430h Oh
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HcFminterval FFEOQ 5434h Oh
HcFmRemaining FFEO 5438h Oh
HcFmNumber FFEO 543Ch Oh
HcPeriodicStart FFEO 5440h Oh
HcLSThreshold FFEOQ 5444h Oh
HcRhDescriptorA FFEO 5448h Oh
HcRhDescriptorB FFEOQ 544Ch Oh
HcRhStatus FFEQ 5450h Oh
Reserved FFEQ 5454h Oh
HcRhPortStatus[1] FFEQ 5458h Oh
Engine Control Register (YCICCON) FFEO 5800h Oh
Y Buffer 0 Start Address Register (YCICYBO0SA) 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 Register (YCICCBO0SA) 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 Source 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 Transmitter Holding Register (UTHQ) FFEO 8000h -
UART Channel 0 Divisor Latch LSB Register (UDLO) FFEO 8000h Oh
UART Channel O Interrupt Identification Register (UI10) FFEO 8004h Oh
UART Channel 0 Divisor Latch MSB Register (UDLMO) FFEO 8004h Oh
UART Channel 0 FIFO Control Register (UFCONO) FFEO 8008h Oh
UART Channel 0 Line Control Register (ULCONO) FFEO 800Ch Oh

UART Channel 0 Line Status Register (ULSTATO0) FFEO 8014h 0060h
UART Channel 1 Receiver Buffer Register (URB1) FFEO 8020h Oh
UART Channel 1 Transmitter Holding Register (UTH1) FFEO 8020h -
UART Channel 1 Divisor Latch LSB Register (UDLL1) FFEO 8020h Oh
UART Channel 1 Interrupt Identification Register (Ul11) FFEO 8024h Oh
UART Channel 1 Divisor Latch MSB Register (UDLM1) FFEO 8024h Oh
UART Channel 1 FIFO Control Register (UFCCON1) FFEO 8028h Oh
UART Channel 1 Line Control Register (ULCON1) FFEO 802Ch Oh

UART UART Channel 1 Line Status Register (ULSTAT1) FFEO 8034h 0060h
UART Channel 2 Receiver Buffer Register (URB2) FFEO 8040h Oh
UART Channel 2 Transmitter Holding Register (UTH2) FFEO 8040h -
UART Channel 2 Divisor Latch LSB Register (UDLL2) FFEO 8040h Oh
UART Channel 2 Interrupt Identification Register (U112) FFEOQ 8044h Oh
UART Channel 2 Divisor Latch MSB Register (UDLM?2) FFEO 8044h Oh
UART Channel 2 FIFO Control Register (UFCCONZ2) FFEOQ 8048h Oh
UART Channel 2 Line Control Register (ULCON2) FFEO 804Ch Oh

UART Channel 2 Line Status Register (ULSTAT?2) FFEO 8054h 0060h
UART Channel 3 Receiver Buffer Register (URB3) FFEOQ 8060h Oh
UART Channel 3 Transmitter Holding Register (UTH3) FFEOQ 8060h -
UART Channel 3 Divisor Latch LSB Register (UDLL3) FFEOQ 8060h Oh
UART Channel 3 Interrupt Identification Register (U113) FFEOQ 8064h Oh
UART Channel 3 Divisor Latch MSB Register (UDLM3) FFEOQ 8064h Oh
UART Channel 3 FIFO Control Register (UFCON3) FFEOQ 8068h Oh
UART Channel 3 Line Control Register (ULCON3) FFEO 806Ch Oh

UART Channel 3 Line Status Register (ULSTAT3) FFEO 8074h 0060h
Key Scan Control Register (KSCON) FFEO 8C00h Oh

Key Scan Key Scan Counter Register (KSCNT) FFEO 8C04h FFFFh
Key Scan Data Register 1 (KSD1) FFEO 8C08h Oh
Key Scan Data Register 2 (KSD2) FFEO 8COCh -
125 12S Control Register (I2SCON) FFEO 9400h Oh
12S Mode Register (I2SMOD) FFEQ 9404h Oh
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12S Pre-Scaler Register (12SPS) FFEQ 9408h Oh
12S Status Register (I2SSTAT) FFEO 940Ch Oh
12S Data Register (I2SDATA) FFEO 9410h Oh
Function address register (USBFA) FFEO 9800h Oh
Power management register (USBPM) FFEOQ 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 number2 register (USBHBFN) FFEO 9820h Oh
Index register (USBIND) FFEO 9824h Oh
MAXEP 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 IN Control register2 (USBICONZ2) FFEO 9830h Oh
EP1, 3 OUT Control register 1 (USBOCON1) FFEO 9838h Oh
EP1, 3 OUT Control register 2 (USBOCON?2) FFEO 983Ch Oh
Low Byte OEP Write count register (USBLBOWC) FFEO 9840h Oh
High Byte OEP write count register (USBHBOW(C) FFEOQ 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) FFEOQ 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 Register 0 (TCSRO0) FFEO AOOOh Oh
Timer Control Register 0 (TCONO) FFEO A004h 000Eh
Timer Counter / Output Period Register 0 (TCNTO) FFEO A008h FFFF FFFFh
Capture Counter / PWM Duty Compare Register 0 (TDUTOQ) FFEO AOOCh FFFF FFFFh
Output Pulse Count Register 0 (TPULO) FFEO A010h FFFF FFFFh
Timer Clock Selection Register 1 (TCSR1) FFEO A100h Oh
Timer Control Register 1 (TCON1) FFEO A104h 000Eh
Timer Counter / OQutput Period Register 1 (TCNT1) FFEO A108h FFFF FFFFh
Capture Counter / PWM Duty Compare Register 1 (TDUT1) FFEO A10Ch FFFF FFFFh
Timer / PWM Output Pulse Count Register 1 (TPUL1) FFEO A110h FFFF FFFFh
/ Capture Timer Clock Selection Register 2 (TCSR2) FFEO A200h Oh
Timer Control Register 2 (TCON2) FFEO A204h 000Eh
Timer Counter / Output Period Register 2 (TCNT2) FFEO A208h FFFF FFFFh
Capture Counter / PWM Duty Compare Register 2 (TDUT?2) FFEO A20Ch FFFF FFFFh
Output Pulse Count Register 2 (TPUL2) FFEO A210h FFFF FFFFh
Timer Clock Selection Register 3 (TCSR3) FFEO A300h Oh
Timer Control Register 3 (TCON3) FFEO A304h 000Eh
Timer Counter / Output Period Register 3 (TCNT3) FFEO A308h FFFF FFFFh
Capture Counter / PWM Duty Compare Register (TDUT3) FFEO A30Ch FFFF FFFFh
Output Pulse Count Register 3 (TPUL3) FFEO A310h FFFF FFFFh
Port Direction Register (PADIR) FFEO A400h Oh
Port Direction Output Mode Register (PAOUT) FFEO A400h -
Port Direction Input Mode Register (PAIN) FFEOQ 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 Setting 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 Direction 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 Register (PCOH) 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 Direction 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 Data Level 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 Register (RTCWEEK) FFEQ A814h Oh
MONTH Register (RTCMON) FFEQ A818h Oh
YEAR Register (RTCYEAR) FFEOQ A81Ch Oh
TWI Control Register (TWICON) FFEO ACO00h Oh
TWI Status Register (TWISTAT) FFEO ACO4h 0201h
TWI TWI Address Register(TWIADDR) FFEO ACO8h Oh
TWI Data Register (TWIDATA) FFEO ACOCh Oh
TWI Baud-rate 0 Register (TWIBRO ) FFEO AC10h Oh
TWI Baud-rate 1 Register (TWIBR1) FFEO AC14h Oh
SPI Control Register (SPICON) FFEO B00Oh Oh
SPI Baud Rate Register (SPIBR) FFEO B004h 00FFh
SPI Status Register (SPISTAT) FFEO B008h Oh
SP| SPI Data Register (SPID) FFEO BOOCh Oh
SPI1 SSX Control Register (SPISCON) FFEO B010h 0001h
SPI Interrupt Mask Register (SP1IM) FFEO B014h Oh
SPI Transfer Mode Register (SPITM) FFEO B018h Oh
SPI Clock Select Register (SPICS) FFEO BO1Ch 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 (JDQSC) FFE1 023Ch Oh
JPEG DECODER Command Control 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 Decoder JPEG DECODER YAC LEAF Table (JDYACLT) FFE1 3000h Oh
~FFE1 3288h
JPEG DECODER UVDC NODE Table (JDUVDCNT) FFEL 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
JPEG DECODER UVAC LEAF Table (JDUVACLT) FFE1 7000h Oh
~FFE1 7288h
JPEG DECODER STATUS Register (JDSTAT) FFE1 8000h Oh
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JPEG DECODER IRQ STATUS Register (JDIRQSTAT) FFE1 8004h Oh
JPEG DECODER Data FIFO Status Register (JDDFSTAT) FFE1 8008h Oh
JPEG DECODER Enable Register (JDENA) FFE1 8010h Ob
JPEG DECODER FIFO Clear Register (JDFCLR) FFE1 8014h Oh
JPEG DECODER FIFO Control Register (JDFCON) FFE1 8018h Oh
JPEG DECODER WAITE CONTROL Register (JDWCON) FFE1 801Ch Oh
JPEG DECODER SOFTWARE RESET Register (JDSRST) FFE1 8024h 0008h
JPEG DECODER INPUT DATA FIFO Register (JDIDF) FFE1 9000h 0001h

3t 3-5 EAGLE Register Summary
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3.1 System

3.1.1 System ID Register (SYSID)

Address : FFEO 0000h

Bit RIW 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 OnA] ] Configuration Pino. 255 A H S ¢loj=t}h. 3T Pine WH=A] Pull-up =% Pull-down
RegisterS <14 A| A o §kt}, Configuration Pin ©. & AF&-5] = Pin TA[6:1] % & 67} o] T}.

Address : FFEO0 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 Cfgl4] :
0 : Normal flash TA[4]
1 : Auto Load mode

3:2 R Auto Load Address 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+= 4719) 107} MuxE e 2 & Pinoll o84 += Multi-I0Z -4 & o] ¢J o1, o] 213 Multi-lo= A7 A
Fo7F dasitt. ol 5o EXT_IRQ[2] Pin® 7%, PINMUXO #lA2=H A BEX[1] Pin# MuxX o] SliL
PINMUX2 & %] 2~ E] ol A D[28] PinZ} Mux& o] ¢l ™ t} & PINMUX # A 2~ E] o] A &= Mux® o] it} whelA] BEX[1]
Pin®} Mux& o] Sl PINMUXO #@lA2E ¢l EXT IRQ[2] Ping A& A%, thE PINMUX @A 2E oA =
EXT_IRQ[2] Pin©] o} t}& pino & A A alo] of 3t} Multi-10:= vFS-3} 24},

EXT_IRQ[7:0], GUN[1:0], KEY_IN[4:0], KEY _OUT[4:0], UART Tx[3:2], UART_Rx[3:2], DMA_REQXx]0],
DMA_ACKXx[0], DEC_DIN[7:0], DEC_ACTIVE, HSYNC_IN, VSYNC_IN, DEC_FILED, 12S_SDO, 12S_SDI, 12S_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 RIW Description Default Value
s1.30 | RMW | 00:BEX] 10 : EXT_IRQ[2] 0000 Oh
: 01: 11 : GPIO[15]
, 00 : NDFL_CLE 10 A[25]
29:28 01: 11: GPIO[14]
, 00 : NDFL_ALE 10 AR4]
2726 01 : 11 : GPIO[13]
25 22 00 : Al23] 10 EXT_IRQ[4]
: 01 : GUN[1] 11: GPIO[12]
23 22 00 : Al22] 10 : EXT_IRQ[5]
: 01 : GUN[0] 11 GPIO[L1]
21 20 00 : Al21] 10 EXT_IRQ[6]
: 01 : 11: GPIO[10]
1918 00 : A[20] 10 EXT_IRQ[7]
: 01: 11: GPIO[9]
_ 00 : A[L9] 10
17:16 01: 11: GPIO[8]
_ 00 : A[L8] 10
1514 01: 11: GPIO[7]
i 00 : A[17] 10:
13:12 01: 11: GPIO[6]
11:6 R Reserved -
54 R/W | 00: TA[9] 10 : 00h
: 01: 11: GPIO[2]
5, 00 : TA[8] 10
: 01: 11: GPIO[1]
L0 00 : TA[7] 10
: 01: 11: GPIO[0]
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3.2.2 Pin Mux Control Register 1 (PINMUX1)
Address : FFEQ 0014h
Bit R/W Description Default Value
31:10 R Reserved -
9:8 R/W | 00 : NDFL_BUSYx 10 : NMIx 000h
' 01: 11 : GPIO[20]
7.6 00 : CSx[4] 10 : SPI_SSx
' 01: 11: GPIO[19]
54 00 : CSX[3] 10:
' 01: 11 : GPIO[18]
32 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_DINJ0] 10 : DEC_DIN[1] 0000 00h
' 01: 11 : GP10[47]
29 : 28 00 : R[3]/ DAC_PD[3] 10 : DEC_DIN[0]
' 01: 11 : GPIO[46]
97 - 26 00 : R[2] / DAC_PD[2] 10 : EXT_IRQ[5]
' 01: 11 : GPIO[45]
25 - 24 00: R[1]/ DAC_PD[1] 10 : DMA_REQx]0]
' 01: EXT_IRQ[4] 11:12S_SDI
23 : 2 00 : R[0] / DAC_PD[0] 10 : EXT_IRQI0]
' 01 : GUN[O] 11:12S_SDO
2120 00 : CAPTURE[3]/ VCLK2_IN 10 : EXT_IRQI3]
' 01 : PWM[3] 11 : GPIO[42]
1918 00 : CAPTURE[2] / EXT_CLK 10 : EXT_IRQI2]
' 01: PWM[2] 11 : GPIO[41]
1716 00 : UART_Rx[1] 10 : OSI_Rx
' 01 : CAPTURE[0] 11 : GPIO[40]
15 14 00 : UART_Tx[1] 10: OSI_Tx
' 01 : PWM[0] 11 : GPIO[39]
13: 12 00 : NDFL_WEX 10 : DMA_ACKX][0]
' 01 : UART Rx[2] 11 : GPIO[38]
11:10 00 : NDFL_REXx 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 : FFE0 001Ch
Bit R/W Descriptio Default Value
3130 R/W | 00:B[4]/PLL_IVDI[6] 10: 0000 0000h
' 01: 11 : GPIO[63]
i 00 : B[3] /PLL_IVDI[5] 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 : GPIO[60]
2322 00 : B[0] /PLL_IVDI[2] 10 : DMA_ACKX[0]
' 01 : UART_Tx[3] 11:12S_MCLK
2120 00 : G[7]/PLL_IVDI1] 10: VSYNC_IN
' 01: 11 : GPIO[58]
1918 00: G[6] /PLL_IVD[O] 10 : HSYNC_IN
' 01: 11 : GPIO[57]
1716 00 : G[5]/ DAC_DINI[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]
1312 00 : G[3]/ DAC_DINI[T7] 10 : DEC_DIN[6]
' 01: 11 : GP10[54]
1110 00 : G[2] / DAC_DINI6] 10 : DEC_DIN[5]
' 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
5.4 00 : R[7]/ DAC_DINJ[3] 10 : DEC_DIN[4]
' 01: 11 : GPIO[50]
3:2 00 : R[6] / DAC_DIN[2] 10 : DEC_DIN[3]
' 01: 11 : GP10[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:TDI[7] 10 : KEY_OUT]I3] 0000 0000h
' 01 : DEC_DINI7] 11 : GPIO[79]
29 - 28 00 : TD[6] / USB_VMO 10 : KEY_IN[3]
' 01 : DEC_DINJ6] 11 : GPIO[78]
27 - 26 00: TD[5] 10 : KEY_OUT[4]
: 01 : DEC_DINJ[5] 11: GPIO[77]
25 - 24 00: TD[4] / USB_VPO 10 : KEY_IN[4]
: 01 : DEC_DIN[4] 11 : GPIO[76]
2399 00:TD[3] 10 : EXT_IRQI3]
' 01 : DEC_DINI3] 11 : GPIO[75]
2120 00: TD[2]/PLL_FOUT 10 : EXT_IRQ[2]
' 01 : DEC_DINJ2] 11 : GPIO[74]
1918 00:TD[1]/PLL_PD 10 : EXT_IRQ[1]
' 01 : DEC_DINJ1] 11 : GPIO[73]
1716 00 : TD[0]/PLL_IVDI15] 10 : EXT_IRQ[0]
' 01 : DEC_DINIO0] 11 : GPIO[72]
1514 00 : TBA[1]/PLL_IVD[14] 10:12S_MCLK
' 01: 11 : GPIO[71]
13- 12 00 : TBA[0]/PLL_IVD[13] 10:12S_LRCK
' 01: 11 : GPIO[70]
1110 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_IRQI[0] 11 : GPIO[67]
54 00: B[7]/PLL_IVDI9] 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 : GPI0O[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:
2726 01: 11 : GPIO[93]
25 24 00 : TCASx/KEY_OUT 10:
01: 11 : GPIO[92]
2322 00 : TRASx/RTC_OUT 10:
' 01: 11 : GP10[91]
2120 00 : TDQM[1] / USB_VM 10:
' 01: 11 : GPIO[90]
1918 00 : TDQM[O] 10: SND_SDO
' 01: USB_prtpwr 11 : GPIO[89]
1716 00: TCLK/USB_VP 10 : SND_MCLK
' 01 : USB_ovrcur 11 : GPIO[88]
15 14 00 : TD[15] 10 : SND_LRCK
' 01: EXT_IRQJ3] 11 : GPIO[87]
1312 00 : TD[14] / USB_RCV 10 : SND_SCK
' 01: EXT_IRQ[1] 11 : GPIO[86]
1110 00 : TD[13] 10 : KEY_OUTI0]
' 01 : UART Rx[2] 11 : GPIO[85]
9:8 00 : TD[12] / USB_SPEED 10 : KEY_IN[0]
' 01 : UART Tx[2] 11 : GP10[84]
26 00 : TD[11] 10 : KEY_OUT[1]
) 01: DEC FIELD 11: GPIO[83]
5.4 00 : TD[10]/ USB_SUSPEND 10 : KEY_IN[1]
' 01:VSYNC_IN 11 : GP10[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 : FFE0 0028h
Bit R/W Description Default Value
3130 R/W | 00 : NDFL_DATAJ3] 10 : USB_prtpwr 0000 0000h
' 01: KEY_OUTIO0] 11 : GPIO[111]
29 - 28 00 : NDFL_DATAJ2] 10 : USB_ovrcur
' 01 : KEY_IN[0] 11 : GPIO[110]
27 - 26 00 : NDFL_DATA[1] 10 :
' 01: KEY_OUTI1] 11 : GPIO[109]
25 24 00 : NDFL_DATAJO0] 10 :
' 01: KEY_IN[1] 11 : GPIO[108]
2322 00: TWI_SCL 10 :
' 01 : UART_Rx[3] 11 : GPIO[107]
2120 00 : TWI_SDA 10:
' 01 : UART_Tx[3] 11 : GPIO[106]
1918 00 : SDCD_DATA[3] 10 : EXT_IRQI7]
' 01: KEY_OUTI2] 11 : BEX[3]
1716 00 : SDCD_DATA[2] 10 : EXT_IRQI6]
' 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_DATA[O0] 10 : DMA_REQx[1]
' 01: SPI_MISO 11 : GPIO[102]
1110 00:SDCD_CLK 10 : EXT_IRQJ[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_OUTI[3] 11 : GPIO[99]
5.4 00: SND_LRCK 10 :12S_LRCK
' 01: KEY_IN[3] 11 : GPIO[98]
3:9 00: SND_SCK 10:12S_SCK
' 01: KEY_OUTI[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 -
-6 R/W | 00 : NDFL_DATA[7] 10 : 00h
' 01: 11 : GPIO[115]
5.4 00 : NDFL_DATA[6] 10 :
' 01: 11 : GPIO[114]
3:2 00 : NDFL_DATA[5] 10 :
' 01: 11 : GPIO[113]
1:0 00 : NDFL_DATAJ4] 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 3t W], Error Response 24} Ob

0 : Error Response H] Z4]
1 : Error Response &4

15:14 R/W | Address Set-up before CSx 11b
00 : 0 Clock 01:1 Clock
10: 2 Clock 11:4 Clock

13:12 R/W | Chip Selection Set-up 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 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 on RDx / WRx 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/LBEXx pin of SRAM Memory Ob
for bank 0

0 : Not using UBEX/LBEXx

1 : Using UBEX/LBEX for 16bit SRAM

2 R/W | This bit determines WAIT status for bank 0. Ob
0: WAIT v &4
1: WAIT &4
1:0 R Reserved -
Bank 0 & Boot Memory % ¢ © = Power on configuration ©. 2 % 7] 52} Data Bus &= A% 3lt}
Bank 02] Data Bus 4 % %2 Configuration Register(CFG) Bit[5]= &3l 81 &= 2l t}.

Data AccessZ 9] ¢ Timing Control<> MEMCONO Registere]] w2t}

< Register A >

€]

O]
©)
(4)
Q)

(6)
U]

Bit [16] : ROM Areacl] Write3 73 -%-o] AMBA®]| Error & &< K. o] & AHE- s o] whef A3/m|ed &
Ut

Bit [15:14] : Address ¢} Chip Select 215 Alo]el] &8 8.3 Cycle =& A4 3 (19 3.19] tCSS Fx)

Bit [13:12] : Chip select 2} RDx / WRx 4l & Alo]e] & @ 3l Cycle 5 A A & (29 3.12] tOES ;}i)

Bit [11:8] : RDx / WRx Al &7} %] =] = Cycle (Access Time) & 243 (18 3.19] tACC #x)

Bit [7:6] : RDx/ WRx A1 &7} #] &4l ¥ % Chip Select 7} ¥] &4 ¥ 7] 7}#] 4 2]+ Cycle (¥ 3.12] tOEH
F+x)

Bit[5:4] : Chip Select 21 & 2} AddressAl©] 2] & 2 3+ Hold Time Cycle =5 24 g (719 3.19] tCSH %)

Bit [3] : | & Data bus”7} 16bitL} 32bitQ] 74 %, 8bit SRAM 2 AL-&38}o] A Alol= ‘0’ S & A A sl AL-&31H,

SRAM<] Write Enable 21 &0l 7}7} 333} += BExA &5 &3} o] <123t} 16bit SRAMS A8
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Aol &= U= A A sko] AH&-3FH, SRAMS] UBEX, LBEXCl ZH7} 3| d 3t BEX Al & & &3}
AA G,
(8) Bit[2]: Wait 415 ¢] A& o 22 AR

ADDR

CSx

RDx \
WRx

tCSS tOES tACC tOEH tCSH
P » »- »- »-

Y.

A
A
A
A
A

19 3-1 ROM/SRAM/IO Timing Diagram
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Register Name Address Description
MEMCON1 FFEOQ 0404h Memory Bank 1 Control Register
MEMCON?2 FFEO 0408h Memory Bank 2 Control Register
MEMCON3 FFEO 040Ch Memory Bank 3 Control Register
MEMCON4 FFEO 0410h Memory Bank 4 Control Register

Memory Bank 1 ~ 4> SRAM, ROM & H| o] W E.2] & o] &3 4=

SRAM, ROM Mode

o, 5t¢] Bank e} 5 U §F Register & Bl & 3 gk

Bit RIW

Description

Default Value

31:16 R

Reserved

15:14 RIW

Address Set-up before CSx
00 : 0 Clock 01: 1 Clock
10 : 2 Clock 11:4 Clock

11b

13:12 R/W

Chip Selection Set-up RDx / WRx
00 : 0 Clock 01:1 Clock
10 : 2 Clock 11 : 4 Clock

11b

11:8 R/W

Access Cycle
0000 : 1 Clock
0010 : 3 Clock
0100 : 6 Clock
0110 : 10 Clock
1000 : 14 Clock
1010 : 18 Clock
1100 : 22 Clock 1101 : 24 Clock
1110 : 26 Clock 1111 : 30 Clock

0001 : 2 Clock
0011 : 4 Clock
0101 : 8 Clock
0111 : 12 Clock
1001 : 16 Clock
1011 : 20 Clock

1111b

R/W

Chip Selection Hold on RDx / WRx
00 : 0 Clock 01:1 Clock
10 : 2 Clock 11: 4 Clock

11b

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/LBEX pin of SRAM Memory
for each bank. (Bank 1~Bank 4)

0 : Not using UBEX/LBEX

1 : Using UBEX/LBEX for 16bit SRAM

0b

2 R/W

This bit determines WAIT status for each bank. (Bank 1~Bank 4)
0 : WAIT Inactivation
1: WAIT Activation

Ob

R/W

This bit determine data bus width for each bank. (Bank 1~Bank 4)
00 : 8 bit

01 : 16 bit

10 : 32 bit

11 : Reserved

01b

< Register 417 >

(1) Bit[15:14] : Address<} Chip Select 21 & Alo]o] &
(2) Bit[13:12] : Chip select £} RDx/WRx Al & A}o] ]
(3) Bit[11:8] : RDx / WRx 2l 5.7} 6% 5] =
(4) Bit[7:6] : RDx/WRx 21 % 7} inactive ¥l 5 Chip Select 7} InactlveEl

2z

(5) Bit[5:4] : Chip Select Al & ¢} Address/\}ol 4
(6) Bit[3]: <% Data bus 7} 16bitt} 32bitS]
SRAM<] Write Enable 21 &9 727} &l 435}+= BEXA & &
Ao = 1’2 A sEe] AFE-EHH, SRAMS] UBExX, LBExol 22} 3l

oA s},

Q3% Cycle TE 243
Cycle (Access Time) 5 44 gt
7]

aealo] o

(7) Bit[2]: Wait Al & 2] A}-& o] H-5 A A3},

(8) Bit[1:0]:

: 3 % Bank2] ROM/SRAM/10¢] Data Bus %2 2 A gt}

a3 Cycle TE A4 (2™ 3.19 tCSS
3},

)

(L% 3.19] tOES %)
(1% 3.19] tACC #X)
74 A& Cycle (18 3.1¢] tOEH

2.3k Hold Time Cycle 2 243} (Z1¥ 3.12] tCSH &%)

4 8b|tSRAM < AF-&-5hod %“* Aol = 0’02 A A o] AFg3lH,
28t} 16bit SRAM S AF-8-3F

3= BEx A 3.5 &slo]
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Register Name Address Description
MEMCONS5 FFEO 0414h Memory Bank 5 Control Register
MEMCONG6 FFEO 0418h Memory Bank 6 Control Register

Memory Bank 5 ~ 6-> SRAM, ROM % o} 2} SDRAM H| X 2] & A&-& 4= 2l Th.

o}, Full Page Burst 2. =2 #] 913} SDRAMS- A}&-&} o] of 3ht},
w2k SRAM, ROM Mode ¢1 7 $-$} SDRAM Mode 2 9] Register Bite] 2] n] 7} v} 2 4] 2F-&-#t},
SRAM, ROM Mode¢] 7% 3}9] Bank$} 5 < 3 Register & Bl 2 3 3t}

SRAM, ROM Mode

Bit RIW Description Default Value
31:17 R Reserved -
16 R/W | Memory Type for Bank 5 to Bank 6 Ob
0: SRAM or ROM
1:SDR SDRAM
15:14 R/W | Address Set-up before CSx 11b

00 : 0 Clock 01:1 Clock
10 : 2 Clock 11:4 Clock
13:12 R/W | Chip Selection Set-up 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
0110:10Clock  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 on RDx / WRx 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/LBEXx pin of SRAM Memory Ob
for each bank. (Bank 5~Bank 6)

0 : Not using UBEX/LBEXx

1 : Using UBEX/LBEX for 16bit SRAM
2 R/W | This bit determines WAIT status for each bank. (Bank 5~Bank 6) Ob
0 : WAIT Inactivation
1: WAIT Activation
1:0 R/W | This bit determine data bus width for each bank. (Bank 5~Bank 6) 10b
00 : 8 bit

01: 16 bit

10 : 32 bit

11 : Reserved

< Register 217 >

(1) Bit[16]:Bank5/6°l tiste] A8t Memory &7 & A& gt}

(2) Bit[15:14] : Address<} Chip Select 21 & Alo]o] B @ 3k Cycle =8 A4Sl (29 3.19] tCSS #X%)

(3) Bit[13:12] : Chip select ¢} RDx / WRx A1 & A}o] 2] & Q &t Cycle 5 § A% (19 3.19] tOES %)

(4) Bit[11:8] : RDx/WRx A1 &7} %] = & Cycle (Access Time) =5 A A gt (¥ 3.12] tACC #X)
(5) Bit[7:6] : RDx/WRx 21 %7} v] 24 % 3 Chip Select 7} 1] &4 Q7] 7HA] A 2] = Cycle (1% 3.19] tOEH
#x)

(6) Bit[5:4] : Chip Select Al & 2} AddressA}OI/] —“’J&fﬂ Hold Time Cycle +& 278 % (L9 3.19] tCSH Fx)
(7) Bit[3]: €5 Data bus 7} 16bitt} 32bitQl 73 -7, 8bit SRAMS A}-&-3Fo] G2 Alell = <0’ 0. &2 A 7 sl o] AF-8-31H,
SRAM®] Write Enable 41 5.0 77} 3 d-3}+= BEXA &5 &dslo] A2 gt} 16bit SRAMS AH8- &
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(8) Bit[2] : Wait Al 5] AR o] -5 A A gt}
(9) Bit[1:0] : 31 Bank2] ROM/SRAM/I02] Data Bus %2 4 4 3k},

SDRAM Mode

Aol 1= A A sko] A5k, SRAMS] UBEX, LBEx®ll 242} 8l 3 8l+= BEx Al &5 &d35}o]
A4z

Bit

R/IW

Description

Default Value

31:17

Reserved

16

RIW

Memory Type for Bank 5 to Bank 6
0: SRAM X+ ROM
1: SDR SDRAM

0b

Reserved

Row Address Line Number
00 : 11 bit 01: 12 bit
10 : 13 bit 11 : 14 bit

11b

R/W

Column Address Line Number
00 : 8 bit 01:9 bit
10 : 10 bit 11 : 11 bit

11b

R/W

Timing Constraint Select (0 : 100MHz %}, 1:100 MHz ©]3})
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

0b

R/W

CAS Latency
0:2 Clock 1: 3 Clock

0b

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 27 >
(1) Bit[16]: Bank 5/6°] th3lo] AL-8-3= Memory /-2 A8 3kt
(2) Bit[7:6] : SDRAM2] Row Address 5=5 41 & ght},

(3) Bit[5:4] : SDRAM2] Column Address 5= 41 & 3ht},

(4) Bit[3]: SDRAM “&2tel &2 3t Timing 2271-S 24 o}

100MHzE 7]<# 2. 2 100MHz ©] 431 7 -oll = 0°5 A1 B3t TimingS %3 &=t}
(5) Bit[2]: SDRAM &2}l 4 CAS Latency Cycle= 1
(6) Bit[1:0]: 3l Bank2] SDRAMS] Data Bus %< 2

2=
2 -TH(Only 32 bit support).

3.3.2 Local SDRAM Clock Delay & Refresh Control (MEMCLKCON)

Address : FFEO0 041Ch

Bit

RIW

Description

Default Value

31:12

R

Reserved

11:8

R/W

Local SDRAM Clock Generation (Clock delay)
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

Oh

Reserved

RIW

Refresh Source Select
0:1Mhz (mClock/(n+1)) 1:CRT Hsync

0b

RIW

Refresh Period
< Refresh Source : 1Mhz >

1b
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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 A >

(1) Bit[11:8] : SDRAM2] Data ¢} 7] A] ¢l A}-& %= SDRAM Feedback Clock®] A1 A =2 2 A4 3hr},

(2) Bit[3]: SDRAM®] RefreshE $] ¢+ Sources A1 8] gt} IMHz ©9] 9] clock H+= CRT®] 43 571 & o] &3t}
(3) Bit[2]:Bit[3] A IMHzE A}-&3F+= 74 -%-°ll Refresh =7 th 3k A &8-S s},

(4) Bit[1:0]: 3 7] = 55 7] 9 a4 2 ¥ o RefreshE 3 21217 &gttt

3.3.3 Frame Memory Area Start Address (FMASA)

Address : FFEO 0420h

Bit RIW Description Default Value
31:20 R/W | Frame Memory Area Start Address 000h
19:0 R Reserved -
Note: Local Memory2] & 4558 Frame & & 0.2 A}8-& 7 9- (Rendering Engine ¥ CRTE AL-&3l= 4 9-)

o] &9 Cache =7} ( Non-Cacheable ) <3 0—.5 o] ¥oof ?‘&D}

Frame 99> CRTY +HI|JE A4 ( X-Resolution ), 23"+ = A4 ( Y-Resolution ), Current Render Buffer
a8l Image Capture mode 471 2] W2 A A o] 2t}

sl o] =3 4= (X-Resolution) 7} 512 Dot} U} 2H-2- 74 -9-, 3} Ak o] 8k 3o tfslo] 1KBL] framed < ]
vgﬂo}ﬂ] T 31( 512Dot * 2B ), v}/ FA] 2 =2 S| A= (Y-Resolution)©] 512 lineE.t} 2H2 739~ 512*1KB2] frame

0< DX <=511 512 <= DX <1024
0< DY <=511 1KB * 512 2KB * 512
512 <= DY <1024 1KB * 1024 2KB * 1024

= 171 2] Frame Bank ©l thall A ] 2} S Frame Memory & & o] 35 5] o] of 3t}

olull, Rendering = & A Dlsplay a1 91 Bankol] 133k A] ©vhH 171 2] Frame Bank7} & 2. 31A] = 31
Rendering<- Display® i $l+= Bankell %123} %] &= 7 -l d] 8l A = Bank2] Pipe-Line & %S ] 3]
27 <= 471 9] Frame Buffer7} 1 9 31 ® T} (Image Capture Engine2] £/ o F-of u}e}..)
e M=o A Aol whel H 4 512KB,H o 8MB 2] frame & & o] A ¥ A H ),

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

Address : FFE0 0424h

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

< Register A >
(1) Bit[7:0]: SDRAM Refresh 52-& 9]5lo] 1IMHz 355 AA8l=d 2 23 ghS A A3,
A5 = Main Clockel] ™2FA] Main Clock / (n+1) 2 A4 = 2 2 divideratoll = n-1 gk A4 3ho)
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3.3.5 Texture Memory Control Register (TMEMCON)

Bank 7 Texture Memory & & ©. 24, Full Page Burst 2. =Z %] 91 5}i= SDRAMT %] 9 gt}
5 gk Page-MissE WA 517] 93l A DMAEX—}% &7 Transfer Block Size 74 7| ol A] o] F=ofz] of gt}
01] £ Word, Transfer Size 1621 73-¢-, 16Word2] 7 7] ol 5] DMA Source/Destination Address setting®] A1 % &] o] of
ﬁh;]-
Bank 791 7 712 SDRAM(AE A o2 Address e B4 sl A8 4= 9t ZH2he] Chip Select
$3= TSD_CSx, TSD_CSx2 ©]t}.

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 H| &4
1: Access &4

15:8 R Reserved -

7:6 R/W Row Address Line Number 11b
00 : 11 bhit 01 :12 bhit
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 %3}, 1:100 MHz ©]3&}) 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 Clock

1 R Reserved -

0 R This bit determine data bus width for bank 7 0Ob
16 bit only

< Register 417 >

(1) Bit[16] : Texture Memory2] A}-& o] 55 A4 3t}

(2) Bit[7:6] : SDRAM<] Row Address % da@ﬂr

(3) Bit[5:4] : SDRAMS] Column Address 5= 41 & &t}

(4) Bit[3]: SDRAM -5 =}e] & @ 3+ Timing ConstraintE A 4 3t} 100MHzE 7] 2.2 100MHz ©]/3-¢1 4 $-ol =
‘0’2 A EEle] TimingS 23 =}

(5) Bit[2]: SDRAM &Z}oll A CAS Latency Cycles- A &1 3hc},

3.3.6 Texture SDRAM Clock Delay & Refresh Control (TMEMCLKCON)

Address : FFE0 0434h

Bit R/W Description Default Value
31:12 R Reserved -
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
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< Refresh Source : 1IMHz >
0: 15 usec 1:30 usec
0 R/W | Number of Refresh Cycle / Period 1b
< Refresh Source : 1IMHz >

0:1Cycle 1:2 Cycle

< Register A >

(1) Bit[11:8] : SDRAM<] Data Read*] ol A}-& %] += SDRAM Feedback Clocke] A1 J =& A4 st
(2) Bit[1]:1MHzE ©]-8-3}o] Refresh PeriodE A 4 gttt

(3) Bit[0]: & 570l & ¥ o] Refresh= & A 21 %] A&},

3.3.7 Texture Memory Area Start Address (TMASA)

Address : FFE0 0438h

Bit R/IW Description Default Value
31:20 R/W | Texture Memory Area Start Address 000h
19:0 R Reserved -
Note:
Graphic Enginel] ~] Non-Texture Memory Mode ( '8 %= 2] Texture Memory = A}-8-3} %] ¢ 31 Texture Memory & &<
Main Memory & & oll &alo] ALE-3h= 7-5- )5 A g A, ©] registers A Qs =5 gk

5= 2] Texture MemoryE AHE-3F 7%, = Graphic Engine2] Non-Texture Memory Mode2] AHEj bit7} <0721 7 %,
oH Z registere] A o] " glow x5 4 © 7 Texture Memory Start address+= Bank 799 & . & A3 #t},

Local Memory2] &4 F-5-S Texture J O & AF&3k 79 o] 42 Cache &7}s ( Non-Cacheable ) & ©]

5] ojof gk}, N
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3.4 General DMA

°] DMA Ao} 7] = ¥ & DMA Ao} 7] 2 H| &.g], 109]] tf g+ tj5f & dlo]§ A& o] 7Fs 3t}
2709 A 2& 74A a, ZF A D 570 2] request Source = A B 715 8ot

7} 2 9o 16x4 byte®] FIFOS 7FA ™, word ©$] A% ] 4/8/16 Burst .= &2 52 & 5= gt}
DMA o 21} DMA 7+ E E 5 Al JIEHE A&7} 2 €t

= 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

719 3-2 Structure of DMA Controller

GDMA Feature

239 DMA

4GByte <3 & ] 32bit T4 A ]

H o] 16MByte7}A] gk W ol HE3F = Q= 24bit 7F-H
471 2] 2|5 DMA &7 9 &

SLEZES o] ot DMA 8.7 7|5

F38k7) 2] glo]E &5l gl scattering/gathering=S <] 1 3} chain mode
22 A3 7153k direct mode X

no burst £} 16 x 4 byte 2] FIFOZ ©]-&3} 4,8,16 burst
T4 1A, S7H AR 7] AL

polling JTEI HEE A U317] 918k Q1E 5 E ZJH flag
byte T2l 742 A 7}5 81 Al 3F data size =4 7] &
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DMA Register Summary

Address Register Name Description
FFEO 0800h | DMA status register(GDMASTAT) o] o =8 2AEHHE AH
FFEO 0804h | DMA interrupt mask register(GDMAIM) OIEHE H|&A Ao
FFEO 0808h | DMA enable status register(GDMAESTAT) g AFej
FFEO 080Ch | DMA request status & synchronization register (GDMARSS) | DMA &7 A1 e] 2 57] Ao
FFEO 0810h | DMA configuration register(GDMACFG) DMA T4 A o]

FFEO 0818h | DMA last request register(GDMALR) ulz] 2 g I A o]
FFEO 0820h | DMA Ch.0 Control Register(GDMACONO) Aol B E
FFEO 0824h | DMA Ch.0 Source Address Register(GDMASO) dlolg A4S ¢33 27 =4
FFEO 0828h | DMA Ch.0 Destination Address Register(GDMADO) o] 4% /g-% 3l 227 FA
FFEO 082Ch | DMA Ch.0 Transfer Count Register(GDMATO) HolE A4S 93 3l
FFEO 0830h | DMA Ch.0 Descriptor Table Address Register(GDMADTO) Descriptore] 54
FFEO 0840h | DMA Ch.1 Control Register(GDMACON1) 2fd Ao
FFEO 0844h | DMA Ch.1 Source Address Register(GDMASL) HlolE AELS 93 27 =4
FFEO 0848h | DMA Ch.1 Destination Address Register(GDMAD1) Holg AES f8 A7) 4
FFEO 084Ch | DMA Ch.1 Transfer Count Register(GDMAT1) Hlolg A4S 93k 3
FFEO 0850h | DMA Ch.1 Descriptor Table Address Register(GDMADT1) Descriptore] =4
3t 3-6 DMA Registers Table
DMA Operation
DMA Al©]7]:= 571 ¢] 7' DMA &7-5 &3 5 Itk DMA 22 A eld 8 - o s At wh-g-3htt,

DMA A o] 7] 7} A4 ¥l DMA &2t 5-88317] 9134+ GDMACON<] Run DMA Operation bitZ s
DMA Ao 7] = &2to] 7 %™ Run DMA Operation bitE A5 24 S 2 clear $+t},

etal| of @1}, o] &

DMA requeste= <5 3,
Selection bit2] A

ZTgaw v g2 Fugxo] o8 AAw¥rl. GDMACON ¢ DMA Request Source
& 3l A request sourcet= A A ¥ ).

DMA Ao 7] direct mode9Jr chain mode2] 27}4] mode”} 21t}. direct modeoll Al = AF8-%7} GDMAS, GDMAD,
GDMATe] 215 7] S 3 GDMACON<] Run DMA Operation bit £} Direct modeS 2 74 o}U4 DMA 5212 783t}
Chain modeoﬂ/ﬂb A& 7F 2178 A8k Descriptore] 45 GDMADTeOl 7]&3F & GDMACON«] Run DMA
Operation bit ¢} Chain modeE 42 *d 3}H DMA & 2}o] 4= ¥t}

DMA A ©] 7] & Source, Destination addressoﬂ o) 5} o 37}7<] Felo] =45 WA 71t} Fixed addressi= dlolE A%
Al v}t GDMASY GDMADY] 7]&5 % A5 vl&E &3 3t} Increment address= DMA Ao 717} dlo]E A% A
vt} GDMAS ¥ GDMADS] 7| &% F42E5 Z71A 714 Decrement addressi= DMA A ¢ 7] 7} d] 9] EJ A% Al viok
GDMASY} GDMADS®] 7|5 FAa2E& TaAlZIth wkeF d$4 Data sizeZ} 8bitztH & $+= GDMASH
GDMADS| 7] 5% T4 gk A =4 gkl 0, 41, -1°] a1, 16bitz}H 0, +2 , -2 712 31 32bitz}H 0, +4, 4]
e 2 W3}
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GDMA Descriptor Table

Descripts= DMA #|0] 7] 7} tlo]B] A4S 98] L o3t AR 2 A AT AFR A= AEslaa) ot B2 g dals=
Z7}7} 2] descriptorE 2HA] 8lof oF 3}, descrlptor 9] filed < next description addressE ©]-& 35} %%«]descriptoré
AAsoF gt A& Al &Skl oF & descriptor®] $13E GDMADTe #7443 - DMA Xﬂ‘ﬂﬂ ZkA] 71T DMA
A o] 7] = descriptors ¢ 7] A 2k}, shuo] descnptor% 212 DMA A o] 7] = descriptorel] 3 ARE o] &3}

tolE] AES Aelstar v descriptorS £ wj7bx] ¢)7] ¢} AdS whEEt) descrlptor/l Wee v
Fda=

Descriptor field Description

DMA Aol & 2 3} source address. DMA #| ] 7] 7} W 2 2] 2 K-F] descriptorg ]2

Source address % o] W= o] 122 GDMASO] A &3},

_{

DMA Aol Z Q3 destination address. DMA Ao 7] 7} w| X.2] 2 5-F descriptorE

Destination address 9o % o) J‘EA WS GDMADS] A & 3+c}.

DMA #A %ol Q3 35 DMA #|o] 7|7} vl =] 5-E] descriptors & 5 ©]

Count — _
! A o] 1] 8-S GDMAT 4350},

W 2g]o] &23F= th2 descriptore] A ZF address. DMA A o] 7] 7} | 22 2 5¢
Next Description address descriptorE ¢} ¥ o] B =9] ]88 DMA Ao} 7] U] -0l =43} next description
address buffer ol #7&3slt},

DMA %ol "3 Ao} 4. DMA Ao} 7] 7} v =] 23§ descriptorS 9] &,

Control flag o] T o] 1]4S GDMACONZH <) A) flag buffer o #4310}

3t 3-7 DMA Descriptor summary

- Ooffset
source address 0x0

Reserved Oxd

Destination address 0x8
Reserved Oxe
Count 0x10
Next description address Ox14
Reserved 0x18
Control flag Oxie

1% 3-3 Structure of DMA Descriptor
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| Descriptor table address register |
K? 31 1 offset
Source address 00 h
Reserved 04 h
Destination address 08 h
Reserved 0Ch
Count 10 h
Descriptor 1 address 14 h
Reserved 18 h
Control flag 1Ch
Descriptor 0
31 1 offset
Source address 00 h
Reserved 04 h
Destination address 08 h
Reserved 0Ch
Count 10 h
Descriptor 2 address 14 h
Reserved 18 h
Control flag 1Ch
Descriptor 1
Descriptor 2-
Descriptor 3
Descriptor N-1
31 1 offset
Source address 00h
Reserved 04 h
Destination address 08 h
Reserved 0Ch
Count 10 h
Descriptor N +1 address | 14 h
Reserved 18 h
Control flag 1Ch
Descriptor N
1% 3-4 Example of DMA Descriptor flow
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Structure of Descriptor

struct {
long a; /* 0x11223344 */
long Ra; 1% OXXXXXXXXX */
long b; /* 0x55667788 */
long Rb; 1% OXXXXXXXXX */
long c; [* 0x123456 */
long d; /* Oxabcdef01 */
long Rd; 1% OXXXXXXXXX */
long e; /* 0x00000000 */

} descriptor;

A7
Source address = 0x11223344
Destination address = 0x55667788
Count = 0x123456
Next descriptor address = Oxabcdef0l
State flag = 0x00000000
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Control flag of Descriptor

descriptorell 7] = %] 3= control flag &= DMA #|¢] 7] 7} ¢1©] GDMACONe®] 7] =%t} flage] & gH-2 GDMACONS] 7}
flag 53 9gto] FUsttl oyt DMA Ao 7] AElE Uell = e flagZ7F ¢l W21 next descriptore] 84S
Uelf = v E 31, 30 Wo] &3tk DMA A|o] 713 current descriptorell sl @3l W8S F%3lo] HolgE
%3t} Chain Mode?l 79-ol = Next Descriptor Flag bitS 3kz3lo] o] H|E 7} “170] t}g descriptor 2}7] =
Alegiet ey o] B]EZE <070l A descriptor’} whA|HtolEbal mjotsie] QIEHES QA st 4=
T 53l ¥ E 302 descriptors ¢10S W JAEHHE HAS 3-8 vl Eo|t). (71 9] Y A= GDMACONZ}
2t}

o] %= DMA A°]7]7} chain == 9 wj description < 3 4] gt}

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 DMA Request Source Selection
000 : External DREQx0 000 : External DREQx1
001 : 12S (CHO) 001 : Nand Flash RX DREQx
010 : SPI DREQx 010 : SDC(SD Host Controller) DREQx
011 : Reserved 011 : Reserved
100 : Reserved 1xx : DMA Channel 1 (SW)
101 : Nand Flash TX DREQx
11x : DMA Channel0 (SW)

15 Active DMA Chain Mode
0 : Direct Mode 1 :Chain Mode
14:12 Protection and 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 used (unlimited transfer)

9:8 DMA Burst Size

00 : No burst

01 : 4 beat incrementing burst

10 : 8 beat incrementing burst
11 : 16 beat incrementing burst

7:6 Direction of DMA Source Address
00 : Fixed Address 01 : Reserved
10 : Increment 11 : Decrement
5:4 Direction of DMA Destination Address
00 : Fixed Address 01 : Reserved
10 : Increment 11 : Decrement
3:2 Data Size for Transfer
00 : 8hit 01 : 16bit 10 : 32hit 11 : Reserved
1:0 Reserved
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3.4.1 GDMA Interrupt Status Register (GDMASTAT)

UHHE ol £ dALH= DMA 4 5 o2y T35 A T IHHES] JHE et

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: Occurred Interrupt
0 R Ch0 Terminal count Interrupt Status Ob
0: Idle 1: Occurred Interrupt

3.4.2 GDMA Interrupt Mask Register (GDMAIM)

i

AEHE vfAE A 2E = DMAL] Ao 7|0 A QB HE A% Mol &8 f-5

Address : FFEO0 0804h

A7

Bit RIW 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 Ob
0 : enable interrupt 1: disable Interrupt

3.4.3 GDMA Enable Status Register (GDMAESTAT)
enable B @ %] ~H &= 2} A ' €] enable % B} & A ghot.

Address : FFE0 0808h

Bit RIW 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

GDMA Request Status & Synchronization Register (GDMARSS)

DMA &7 o & 57] dAEHE 925 275 A5 dHE EA 8 DMA 54 Al &7 5
AA 7

Address : FFEO 080Ch

Bit R/W Description Default Value
31:25 R Reserved -
24 R/W | Chl SDC Request Synchronization Ob
0 : disable sync 1 :enable sync
23 R/W | Chl Nand Flash Rx Request Synchronization Ob
0 : disable sync 1 :enable sync
22 R/W | Chl External Request Synchronization Ob
0 : disable sync 1 :enable sync
21 R/W | ChO Nand Flash Tx Request Synchronization Ob
0 : disable sync 1 :enable sync
20:19 R Reserved -
18 R/W | ChO SPI Request Synchronization Ob
0 : disable sync 1 :enable sync
17 R/W | ChO I2S Request Synchronization Ob
0 : disable sync 1 : enable sync
16 R/W | ChO External Request Synchronization 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 Chl Nand Flash RX Requesting Status 1b
0 : DMA Requesting 1: Idle
6 R Chl External Request Status 1b
0 : DMA Requesting 1: Idle
5 R Ch0 Nand Flash TX Requesting Status 1b
0 : DMA Requesting 1: Idle
4:3 R Reserved -
2 R ChO SPI Requesting Status 1b
0 : DMA Requesting 1 : Idle
1 R ChO 12S Request Status 1b
0 : DMA Requesting 1: Idle
0 R Ch0 External Request Status 1b
0 : DMA Requesting 1: Idle

=

=
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3.45 GDMA Configuration Register (GDMACFG)

configuration ] A 2~€] = DMA 5 2tol] tf &+ 41 & 4] gkl

Address : FFEO 0810h

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

3.4.6 GDMA Last Request Register (GDMALR)

last 8.7 el A =B = Tz ol o3 v o HE 23S A jh

Address : FFEO0 0818h

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

DMA Alof el A A8 = = A8, A5 =, A dolg o] A7) 5ol e DMA A d Alo] FEE E3H3t
7} YA 2B = 2ZEC o34 DMA A9 <] enable ¥ 7] Heojl 22713 ¥l DMA 52¢] 55 ¥ Run DMA
Operation =2 7+ "0" 7} € o},

Address : FFEO 0820h/FFEO 0840h

Bit R/W Description Default Value
31:25 R Reserved -
24 R/W | Run DMA Operation Ob

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

23:19 R Reserved -
18:16 R/W | Channel 0 Channel 1 Ob

DMA Request Source Selection DMA Request Source Selection

000 : External DREQx0 000 : External DREQx1

001 :12S (CHO0) 001 : Nand Flash RX DREQx

010 : SPI DREQx 010 : SDC DREQx

011 : Reserved 011 : Reserved

100 : Reserved 1xx : DMA Channel 1 (SW)

101 : Nand Flash TX DREQx

11x : DMA Channel0 (SW)

15 R Active DMA Chain Mode Ob
0: Direct Mode 1:Chain Mode
14:12 R/W | Protection and access information(AMBA Protection control) Ob

bit 12 : Privileged or User
bit 13 : Bufferable or not bufferable
bit 14 : Cacheable or not cacheable

11 R/W Lock(AMBA Lock) Ob
0:unLock 1:Lock
10 R/W DMA Transfer Count Mode Ob

0 : Reference Count

1: not used (unlimited transfer)
9:8 R/W | DMA Burst Size Ob
00 : No burst

01 : 4 beat incrementing burst
10 : 8 beat incrementing burst
11 : 16 beat incrementing burst
7:6 R/W Direction of DMA Source Address 0Ob
00 : Fixed Address :Do not change address
01 : Reserved

10 : Increment Increase address

11 : Decrement Decrease address

5:4 R/W | Direction of DMA Destination Address Ob
00 : Fixed Address 01 : Reserved
10 : Increment 11 : Decrement
3:2 R/W | Data Size for Transfer Ob
00:8bit  Transfer using 1Byte size
01:16bit Transfer using 1Half word size
10 : 32bit  Transfer using 1Word size

11 : Reserved

1:0 R Reserved -
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3.4.8 GDMA Source Address Register (GDMASN)
A5 ol o U4 FAa(Hlo|E A4 )& FA g

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)
AEd A9 HAHA FhmlolE AH)E HAIS

Address : FFEOQ 0828h/FFEO 0848h

Bit R/IW Description

Default Value

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

Oh

3.4.10 GDMA Transfer Count Register (GDMATN)

DMA A|o]7] 7} o8 & HE T 355 A&
Address : FFEQ 082Ch/FFEQ 084Ch
Bit R/W Description Default Value
31:24 R Reserved -
23:0 R/W | DMA Transfer Count Register. Oh

Data transfer =} o} 1% 7+~ 3kc},
burstQ! 7 §-% 14 7FAgho)
ex) 16burst * 32bit * 1(Count) = 64byte

3.4.11 GDMA Descriptor Table Address Register (GDMADTN)

DMA #| &} 7] 7} chain 2= 2 ‘& 2}st u] descriptor table2] 45 ¥ A $F

Address : FFEQ 0830h/FFEQ 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:= 327 xj 2 9] SIEHEZS A2t} zt QHHAE ghrz2HE 23 QHHES
enable o] - & mask A} efl o] whe} AE32000C Fojol 2.3l o &S sht

JHHE gizs ‘H AEHHE 2470 A2 5 A HE 87 A Eo] A|dE o] 25 3270 A& AHEE
RO, S5 QIH HE= INTMOD # A =H ¢] Aol whe} 57F4] W © & 18 Y E latch”} 7}s 3}t

ROl HES o QHHAES 238 INTEN H A28 <] Ao ule} disable® o] & A& (INTEN0] ‘CoR
’é"é% A)S JHHE As= FAEM, enable= o]+ Ad (INTENe] ‘1’2 AAE d) interrupt
controllero] #o}lEodzit}h A9, enableH oYt e 7|2 o7 maskE o] Q7] W&ol AE32000C o]l
Sl HEY 2% A =t} AE32000C Coreoll QIE|HEES 24317 s+ INTMSK #lAA~EHE *424-8}01
AH-&-3 ?lEi%E‘é unmask3f] 7 oF 3t} AE32000C Zojol]l JIEHE Q73 $HA INTVEC dlA]2~E]7} A4 = o]
sojo] QJIEHEZ aHE AL JHYPYE WMEH FAE Agst, INTSTAT dAZEH7E A Ho] A
enable= o1 1= QIEHES 8% A& Al&sirh AHPE 23S w2 AE32000C Foj& 3l AEHES]
ISR(Interrupt Service Routine)S 4~813}aL, ISRO] ¢= 2 A], INTVECCLR A ~Hol| ST JHHPE HE F=4 5
writesto] IEHE 8 o tigk g & st

woF A e AUl AHUE HaizRE AHPES} B SATE $H 2907 Fe 2R

AHHE 23] Aodnt 22 JAHHE 2225 AHHE 273o] viEd go= ISRo] TR A X
FEl A 2= JAEHES FAHAH. 28 22 JHHE Yai2iY wEdE JEYE 23t

A2 ISRES A 2] 4= A= T Algko] Fo X &= AHIA A S JIHHE 84S 25 A8 Hr.
JEHES $4 &= 7124 2121} INTMOD[31] Bl E9} INPPRn @A ~E & A 3lo] A}-&-2}

7F $AEHE AT = Ao SAE e WAL W JEHHES #9078 WAV E, o - E HET]
e A trigger2 =2 AAE Aol ’c‘zo}oﬂ W7ol b5ttt AFEAZE AT P A S

2 8317] 9134 =INTMODI[31] HIEE ‘I’Z AZsl|oF 51, INTMOD[31] HIEE ‘0’o=2 AAsA HH 1A
e e A s E Nl

peri. select  —», —» register read data

Interrupt Controller

1 1

read register register
/write  write data address

Internal interrupt request signal  —», ) )
. { —>» interrupt signal
External interrupt request signal —>»

217 3-5 Structure of Interrupt Controller

Interrupt Controller Register Summary

Address Register Name Description
FFEO 0C00h | External Interrupt Source & Mode Select Register (INTMOD) FOHHE @ B A
FFEO 0C04h | Interrupt Vector Register (INTVEC) Interrupt vectorE A3
FFEO 0C08h | Interrupt Vector Clear Register (INTVECCLR) Interrupt service= £ ] 31 clear
FFEO OCOCh | Interrupt Enable Register (INTEN) Interrupt Enable/Disable
FFEOQ 0C10h | Interrupt Status Register (INTSTAT) Interrupt2] status 3% A
FFEO 0C14h

3 Priority 2
~ Interrupt Priority Programmable Register (INPPRn) Interrupt sourc/goﬂ o<t PriorityS
FFEO 0C30h program ©.= 447

Internal Interrupt sourceol tf sk

FFEO 0C34h | Interrupt Trigger Mode Programmable Register (IRQTRMD) Trigger mode= 2174

FFEO 0C38h | Interrupt Output Masking Register (INTMSK) Interrupt requestell Tl 3+ masking

FFEO 0C40h | MCU Core Handshake Register (INTHSMCU) MCU core<} 2] handshake ! &

3t 3-8 Interrupt Controller Registers Table
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3.5.1 External Interrupt Source Select & Interrupt Mode Register (INTMOD)

Eagleoll = 8709] 9] QJIEHET =A% o5 JdHHPEE AHES] fsiA = 4 INTMOD el #| =B &
733} oF gk} INTMOD d %] 2~ 9] trigger mode$} active state®] 478 0.2 5 571X WH 0 2 Q1 E Y E latch7}
7hs btk tha 12 57FA] ol i gk w4 ~H A 2 QIE H E latchel] o g A g o]t}

Register Setting

Interrupt Latch

External

Level Trigger Sonal
&
Active Low Interrupt H|||| ||||||H ||||||||
Signal
Ex?:ernal
Level Trigger Signal
&
ACthEngh Interrupt |||||||||||| ||||||||||‘|
Signal
External
Edge Trigger Sianal 1 !
&
ACtiVe LOW Interrupt —| —I
Signal
. External T T
Edge Trigger Signal
&
Active High | interrupt _| _|
Signal
External 1 1T
Signal
Both Edge *
Trigger Interrupt ‘| ‘| ‘| ‘|
Signal

1% 3-6 Interrupt Trigger Mode Description

INTMOD[31] I E&= Z2 13 4599 A& 5E A4t 4599 M2 INPPRn @A 2~ A1

Zze7] v},

Address : FFE0 0C00h

Bit RIW Description Default Value
31 R/W | Interrupt Priority Program bit Ob
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 Vector2] 49| 3-bit= Z 2 13 o] 7}5aln, of g 2] F ol A encoding® 5-bite} 2% o 8bite] interrupt
vectors AAd Al 71t}

Address : FFEO 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 routineol| A interrupt service”} 2uhar whxvhe ), a9 Q1E]H E 2] vector codedtS writed}o
interrupt status bitE clearA] 71t}

Address : FFEO 0C08h

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

oA 2AE Interrupte] A= $lol 213ke] Interrupt Service
Routine*] 2] % UThA] 2L Vector Code %2 WriteSto 24 3
Interrupt Status Bit=- Clear A Z! 4= 91t}

Vector No. Description Remark
31 External IRQ7 (Lowest Priority)
30 TWI interrupt or H.264 IRQ1 Interrupte] A8 2 -4
29 External IRQ6 &9]ol oJsle] xpA o7
28 External IRQ5 IR R
27 GUN interrupt
26 JPEG Decoding End IRQ
25 JPEG FIFO Fill Request IRQ
24 External IRQ4
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 0 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 0 interrupt (Highest Priority)

3t 3-9 Interrupt Vector & Priority
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3.5.4 Interrupt Enable Register (INTEN)
Interrupt sourceol| t $+ enable bit=. interrupt enable/disable 7152 $+t}. Enable Bit7} <0’ interrupti= disable¥] 3L
‘1’ @ enable F o} wHef Fj T B EV} ‘0002 A o] ITHA 9] - =& peripheralol A interrupt7} Ay 51 2

interrupt controlleroll A& %] #] ¢k FA ¥ = 2 AFg L= g A A8 DA A] 34 2] glof oF gk,

Address : FFEO0 0COCh

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 | JPEG FIFO Fill Request IRQ

24 R/W | External IRQ4

23 R/W | Sound Mixer interrupt

22 R/W | 12S 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 | SPI interrupt

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 0 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 0 interrupt (Highest Priority)
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3.5.5 Interrupt Status Register (INTSTAT)

Interrupt®] statusE ¢ 4 U= registerol ot INTSTAT<= interruptZt 28t sid HIEZF U2 AW H,
ISR(Interrupt Service Routine)©] & 5% ] interrupt vectorE clearA] 7] ‘0’ 0.2 A o] H T} INTSTAT @A ~HE
ol H AA interrupt7t BA =], A A THH o H interrupt7t A P =AE & Ak

Address : FFE0 0C10h

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 JPEG FIFO Fill Request IRQ

24 External IRQ4

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

Interrupt sourceell gt prioritys AA 7hsstE s ot dAAE otk VEAoR aAEE QJIEHE
A2 ALEATL QEE YR v 28 w) INPPR 2 A 2B S A A3t INTMOD[31] B E7} W7 ¥
T-AE9 e AEoiE AR R, WA 45 E A8A1717] 984 INTMOD[31] HIEE ‘1’2 A3l of
greh, EoF INTMOD[31] HIE7E & 3te] ‘0= AAHW A7t 7|2 o/t AFSA7E WA gt
-2 =95 AFS-EFaL A4S wo] = INTMOD[31] I EE 3 1’2 A 8| 7o oF gt}

Interrupt Priority Programmable Register 0 (INPPRO)
Address : FFEO0 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 00001h
7:5 R Reserved -
4:0 R/W | Oth Interrupt Source Number (Highest priority) 00000b

Interrupt Priority Programmable Register 1 (INPPR1)
Address : FFEO 0C18h

Bit R/W Description Default Value
31:29 R Reserved -
2824 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 Number 00101b
7:5 R Reserved -
4:0 R/W | 4th Interrupt Source Number 00100b

Interrupt Priority Programmable Register 2 (INPPR2)
Address : FFE0 0C1Ch

Bit R/IW Description Default Value
31:29 R Reserved -
2824 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 Register 3 (INPPR3)
Address : FFEO0 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 Interrupt 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 : FFE0Q 0C24h

Bit R/W Description Default Value
31:29 R Reserved -
28:24 R/W | 19th Interrupt Source 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/IW Description Default Value
31:29 R Reserved -
28:24 R/W | 23rd Interrupt Source Number 10111b
23:21 R Reserved -
20:16 R/W | 22nd Interrupt Source Number 10110b
15:13 R Reserved -

12: 8 R/W | 21st Interrupt Source Number 10101b
7:5 R Reserved -
4:0 R/W | 20th Interrupt Source Number 10100b

Interrupt Priority Programmable Register 6 (INPPR6)
Address : FFEO0 0C2Ch

Bit R/IW 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 | 31st Interrupt Source Number (Lowest priority) 11111b
23:21 R Reserved -
20:16 R/W | 30th Interrupt Source Number 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®l| o gt trigger modeE 2 % 3F+= registero| t}. External interrupt] 7 9-= A4 8] %= INTMOD
A A ~E o] Aol HEHoz FAHETE 7232 7+ peripheralol] 333l edge =2 level trigger= A7 %o
2™, Z} interrupt sourcel| o3} sensitive triggers W74 a1z} & 7 9- 3l D registergk= Wk gho = A A S

Address : FFEQ 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 24-E] AE32000C Core® A e %= AEHHE 2 Aol o3l masking <

ol interrupt?t core= A E= 1, 12 interrupt= A E 5 X =t}

Address : FFEO 0C38h

3}, 8l & mask bite] 0

Bit

R/IW

Description

Default Value

31:0

RIW

Interrupt masking (0: unmasking, 1: masking)

FFFF FFFFh

3.5.9 MCU Core Handshake Register (INTHSMCU)

MCU core®}2] handshake Al &2 A A}-&3}H, MCU core oA A 54 o2 WFEo] X &= A5 o2& AFEAE o]
Ao H & FarFgla, g Al & 522 987

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+

AA2H = o8

] - 2-Kbyte SRAM-2 2] 5 NAND Flash | %2 Oﬂ A 5

8- bItE]'O]-/] NAND Flash memory2}2] dlo] & A4S 23
g3to] o] Fo A & 3 U7 2-Kbyte SRAMS
Eagle> 57 <& jJ(Boot mode)°ll pull-up A &S EoF NAND Flash memory2 &

Y =2 73S loads) S

FAN % o] o] A

_&
N

(To Interrupt Controller)
SYS RESETX ¢——

al
(From external pin)

NFCTRL_IRQ

(To All Blocks)
dr_siz

-

Eagle
Memory
Controller

¢ > NFMCFG {3 CSx
—»[JCLE
: Controller /
> NFMCON  |& — | Auto Boot logic »>WEX
I[ o] —Jout_enx
-
I
NFMSTAT |- : : OR/Bx
|
. - ECC/ -
Ta — T SECC -
NFMCMD :
NFMADDR :
- ] .
- NFMDATA [ | QDI[7:0]
|
|
-~ +—»-[JDO[7:0]
< ——
N
’ /
~ 2-Kbyte
SRAM

1% 3-7 NAND Flash Controller Block Diagram
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Feature

® 8-bit NAND Flash memory S #] 9 3ttt

e Iz Mz o7 NAND Flash memory access cycleS %2 8 4= gl t},

® Auto-boot mode 7]°5 S A gk},
Power-on-reset ©] $-of NAND Flash memory2] 31 WA 55 2] 31 2048-byte] ©lo]E & W5 2-
Kbyte ™| ® 2] &= 252 02 &3 & 5w xejol A 22 23& et 7] 5ot

® U5 2-Kbyte W] 22| & buffer= AF-&-3 =t}

® Hardware Error Correcting Code Detecting Block ©] 3~ 3+%] o] 9]t} NAND Flash memoryol 512-
byte & writed} 7 1} read @ ] s} =9 o] 2] 0. = ECC parity bitS Al 4tsl =T

o o] g ¢]7]/227] &2

1. dolE AEE& 918 Efe]™ S NFMCFG #] A 2=El o] 24 3] 44 g,

2. NAND Flash memory commandZ NFMCMD #@| #] 2~E] of] £t}

3. 93} NAND Flash memory2] addressE NFMADDRE| A 2E o] ¢t} F 2 3 address cycleTtE 247]
2] S st

-1 H

4. Ha3t & vEe] HolHE AU 227] $8iAE NFMDATA @l X2ty dagh 4 wkd
A7112 715 33 giolHE 97] A T do]HE 2Aa W FHojlis W= A] Ready/Busyx A 35
g1 ghty

Wi v 2e g 38 dolg AF

i}

Ul 2-Kbyte W EZ]E o] &3 HoE FFo] 7Hedttt. NFMCON #HA| =89 3 WA A v WA
HIE[3:0] Aol ol zt7te] 548 Fagttt. A% @9l:= NFMCON[4]¢] A4 o= AAF . NAND
Flash memory”} small type(1A1th)2l 7 -9-= 512-byte A7+ 7} 34, large type(2A1 T2l 7 9ol = 512-
byte<} 1024-byte®] #&o] 7}sshr) H=3H accessE Internal Memory(SRAM)S] Al % F-24~& NFMLSM,
NFMHSM | %] 2~Elo] A A3}A =™, NAND Flash Controller= 2 A E A& F2oAHE AAE A%
R 7 2] S ES Sd ek A "

2\ Internal 2KB Flash Controller
SRAM Read Mem1
Upper d p
1024 Bytes | — _ _Write Memf -1 vano
CPU N A @—p| Flash
Access ' 11N VI | e e | Memory
Lower P~ Read MemO
1024 Bytesf _ _ -
Write Mem0 |

N

AHB Bus

1% 3-8 Transmission through Internal Memory(SRAM) of NAND Flash Controller

GDMAZE o] &3 dHlo|g A%

NAND Flash Controller+= GDMAE ©]-§ 3%t DMA &S #[ gttt W4 GDMA Controllers A4 3 %,
NAND Flash Controller2] A 7d- $ttl. NFMCON | %] 22 o ] GDMA5 2= settings} Al =)™ NAND Flash
memory2}2] GDMA %2 A]2+skt}. NAND Flash memory 7} large type(2A4 th) ! 7 -, | o} 2048-byte7} %]
ALt o] Aol 73, small type(1Ath)Q! 74-9-= 512-byte7}#] vk A A8k 5= 9lt}. GDMACI A 2]
AL single 2 burst A&7 o] 73k, 22 & % -2 32-bit data width = 1+ burst access7} 715 3}t
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Timing
NFMCFG #l A 2=E][14:0] I E ¢ AL th5 Z1H & FhaLste] A4 dv)

e[\ ) L

CLE/
ALE

WEx /
REx

A—Ts—bd— Twp / —><—Th—>
Tro

1% 3-9 Read/Write Timing Diagram of NAND Flash Memory by NAND Flash Controller

Auto-boot Mode

Auto-boot mode & /\}%3}7] H?SHH = o J% o A4S a8l o
2 =

o gt}
.(CFG i)
2. AEE NAND Flash memory/] address cycleS 213k T4, CFG[3:2] HFIEE <% pull-up=-2 pull-
down 2. 2 31 cycled] 2= A3t}

3. Auto-boot mode A] memory mape] HFHTE WH 2-Kbyte memorye] Z % 0x00000000% address”}
gy e g Bg g g 2 A f9] 3fe] of Sk (S, CSOx S 2 St T — 3% 3-23 %)

Internal SRAM N\
(2Kbyte) /
{ Core <
Nand Flash ¥ @ @
Boot loader : e [\
program
(2Kbyte)
Nand Flash Controller
............... '\
|
@ External SDRAM
Eagle
User program
CFG[4] |_,.—._CFG[3:2] | ,.—
3 1 3
I 1 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

1% 3-10 Auto boot Mode Diagram
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3.6.1 NAND Flash Memory Control Register (NFMCON)

NAND Flash memory®] ‘&2 & 4 A 5= | A 2~ F o| v},

Address : FFEO 1000h

Bit R/W Description Default Value
31:15 R Reserved -
14 R/W | NAND Flash Direct Read Data byte swap select Ob
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: ©] #k= 473l NAND Flash memory=+4-E local SDRAM .2
direct reads 2H-S A 2}t
0:5%o] #H W 25 O & clear¥ t}.
o] bitE setd} NAND Flash memory = 5-£ local SDRAM 2. = direct
reads 2FS Al Attt 5 5 A4 0 & clear¥l T
10 R/W | NAND Direct Read Complete IRQ Enable Ob
1: Enable IRQ.
0 : Disable IRQ.
o] bitE setd}™, NAND Flash Direct Read & 2fo] i uj
AEHEZF 2RI
9 R/W | GDMA Write Ob
1:0] = 243 GDMAE o] &3l 227] F2HS Al 2Hght),
0:5%to] ¢x v H, 252 2 clear¥l T},
GDMAZE 53}l NAND Flash memoryel HloE] S writedtt}. o]
bitZ setstdl GDMAZE o] & 227] &43 A|Agt. 5ol
Adg W, 2502 cleardl o}
8 R/W | GDMA Read Ob
1:°] &= A3 GDMAE o &3 ¢17] &2-& A1 2gktt.
0:5%o] g5 5W, 52 2 clear®l U}
GDMAZE 53} NAND Flash memory2] ©] o] E] & read3tt}. o] hits
setsbd GDMAE o] &8l ¢}7] &2t A&t &2t du¥H,
A} o =2 clears t}.
7 R/W | NAND Busy End IRQ Enable Ob
1: Enables IRQ
0 : Disables IRQ
o] bitE setdlH, NAND Flashe] Ready/Busyx A&7} 04 1=
HEA S QI H E7L A gk
6 R/W | Internal Memory(SRAM) Transfer End IRQ Enable Ob
1: Enables IRQ
0 : Disables IRQ
o] bitE setetd Wi W] 5 o] &3 HFo] ¢ud uf A HEV}
E % hide?
5 R Reserved -
4 R/W | Select Internal Memory(SRAM) Transfer size Ob
0: 512bytes
1:1024bytes (large type)
U3 w22 2KbyteZ o] 43 o] A, el AsE 99 E
274354
3 R/W | Read Mem1 Ob
1:0°] & A4 3hd 2% NAND Flash memory 2 5§ | o] & & ¢} o]
U5 ] 12.2] 2-Kbyte2] “d-$] 1024-byte<d & ol write 3tHTF.
0: o] 7}o] kB ¥ W x5 © Z clear® t}.
2]5 NAND Flash memory25-E HolHE ¢jof U§ wxEz 2-
Kbyte2] 9] 1024-byteSd & of] write3Ft}. o] hit= set3hd A Z:3) A
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917] &= #}o] o] Zo] ZT}, o] E#Fo] Yhu w ™ 2}E 2] © 7 clear F T}
2 R/W | Read MemO Ob
1: o] 7S A4 3kH 215 NAND Flash memory 2 5-E] Ho]E] = ¢]
U3 ) 22] 2-Kbyte @] 3}$] 1024-byted & ol write g+t

0:0] E2to] 9hruw x}E4 0 & clear ¥}

9] 5= NAND Flash memory 2 F-€] ¢lo] U3 v 2] 2-Kbyte2] &}
1024-bytesd & ol write3tt}. o] bits A A3PA AL A ¢l 7] 520
o] o] At} o] B=to] hry W A% 2 O F clear ¥ U}

1 R/W | Write Mem1 Ob
1: 0] g5 AR U w=e] 2-Kbyte] 9] 1024-byted 4 <]
to]El S €% NAND Flash memory = write 3t}

0:0] E2to] 9hruw x}E4 0 & clear T}

37 v 28] 2-Kbyte©] 4] 1024-bytecd 9 o] vlo]E S £]% NAND
Flash memory= write3tt}, o] bitES A AL »A7])5 2 o]
o] Fo] A}, o] Z2to] &a ) 54 O 2 clear ¥ U}

0 R/W | Write MemO Ob
1:0] < ARz Wi vlme 2-Kbyteo] 319] 1024-byted o <]
tlo]E] S 9] % NAND Flash memory 2 write3+C}.

0:0] =2to] 9hruw x}%4 © & clear T}

U5 v 2] 2-Kbyteo] 319) 1024-byte™ & 2] Hlo]E]S 2|3 NAND
Flash memory = write3tt}, o] bitES A4 A% »A7])F % o]
o] o] At} o] B2to] hry W %2 O clear ¥ U}

3.6.2 NAND Flash Memory Command Set Register (NFMCMD)
NAND Flash memory= command & = wf A}-8-3}= A 2~F o]t}

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 2 addressS H.d w] A}-8-&}= ¢ <] 2~ Ef o]t}

Address : FFEO 1008h

Bit R/IW 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 = dataZ ¥ U] 7 v 9+S- o] A}-8-3}= gl %] ~E o]t}

Address : FFEO 100Ch

Bit RIW 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® GDMAZ Al-&3}] dataZ writed} 711} readd 7 -9- A-&38l= DMA Z & @ %] ~E]o|t}.
GDMAE A} 8310 A4ats 7S uh=a] o] 8% ~H S A}-&51o]of 3t} GDMAR Y A o] 7}5 8,
coreol| A o] & E7}3tt)

Address : FFEO 1010h

Bit R/W Description Default Value
31:0 R/W | NAND Flash Memory Read/Program Data Value 0000 0000h
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= -8 SDRAM .= direct & A, SDRAM] target base address& 4 4 3}+= & A 2~ o] T}
47 A 4-byte aligno. = 3} of gt

Address : FFEO 1030h
Bit R/IW Description Default Value

31:0 R/W | NAND Flash Memory Direct Read Destination Address 0000 0000h

SDRAM Target Base Address

3.6.7 NAND Flash Memory Operation Status Register (NFMSTAT)
NAND Flash controller®] 2 e} & &215}7] 918 & <] 2= E o] o},

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 & 2}o] &5 5™ set¥ ™, ¢} W clear ¥ U}
3 R NAND Write/Read Operation Completion 1b

U] 2-Kbyte SRAM S o] -3t 214 e} & 8913k bito] o}, 2l4o]
Al ZFE]H o] ¥, ER ¥ 10] ")

1: Completion “3 €

0: d& 5 A

1 R NAND Flash Memory Ready/Busyx Status Ob
0 : NAND Flash Memory busy

1: NAND Flash Memory Ready to operate
0 R NAND Flash Memory Ready/Busyx Status Ob
Ready/Busyx Al % 7} lowoll A high® WH3ld 12 A}, o hits
9] o™ clear 7} ¥t}

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

NAND Flash memory2} W5 SRAMZE dlolE 52 4 $-o] SRAME 319, 49 Z+7+e] start addressE
ARk dA 2Eolth

Address : FFEO 1024h / FFEQ 102Ch

Bit R/W Description Default Value
31:11 R Reserved -
10: 0 R/W | Internal Memory(SRAM) Low Start Address / 000h
Internal Memory(SRAM) High Start Address
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3.6.9 NAND Flash Memory ECC(Error Correction Code) Register (NFMECC)
NAND Flash memory$] ECC codeE Ag3stil & dALEolt, o] HX2HE ¢loH Asoz HF
clear¥ t}.

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, ~P2’, ~P1, ~P1’, ~P2048, ~P2048")
15:8 R/Clear | ECC1 FFh
(~P1024, ~P1024°, ~P512, ~P512’, ~P256, ~P256°, ~P128, ~P128")
7:0 R/Clear | ECCO FFh
(~P64, ~P64°, ~P32, ~P32’, ~P16, ~P16°, ~P8, ~P8)

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

NAND Flash Memory ECC RegisterE ¢} 2™ clear ¥ t}.

Address : FFEO 1020h P1 s~P4 s: Column Parity, P8 s~P16 s : Row Parity
Bit R/IW Description Default Value
31:16 R Reserved -
15:8 R S ECC1 FFh
(1,1,1,1,1,1, ~P4 s, ~P4s)
7:0 R S_ECCO FFh
(~P2_s,~P2’ s, ~P1 s, ~P1’ s, ~P16_s, ~P16’ s, ~P8_s, ~P8’ 5s)

* ~: Logically inverse operation

3.6.11 NAND Flash Memory Configuration Register (NFMCFG)
NAND Flash chip select 2 & ¢} CLE, ALE, WEx, REx A1 3. ¢] 7] & 2 A 3t}

Address : FFEO 101Ch

Bit R/IW Description Default Value
31:17 R Reserved -
16 R/W | NAND Flash Memory Chip Select 1b
0 : Chip enable
1 : Chip disable
15 R Reserved -
14:12 R/W | ALE/CLE Set-up Time (Ts) 111b

000:1Clock  001:2Clocks 010:3Clocks 011 :4 Clocks
100 :5Clocks 101:6 Clocks 110:7 Clocks 111 :8 Clocks

11 R Reserved -
10:8 R/W | WEXx Pulse Width (Twp) 111b
000:1Clock 001:2Clocks 010:3Clocks 011 :4 Clocks
100:5Clocks 101:6 Clocks 110:7 Clocks 111 :8 Clocks

7 R Reserved -
6:4 R/W | REx Pulse Width (Trp) 111b
000:1Clock 001:2Clocks 010:3Clocks 011:4 Clocks
100:5Clocks 101:6 Clocks 110:7 Clocks 111 :8 Clocks

3 R Reserved -
2:0 R/W | ALE/CLE/CEx Hold Time (Th) 111b
000:1Clock 001:2Clocks 010:3Clocks 011 :4 Clocks
100 :5Clocks 101:6 Clocks 110:7 Clocks 111 :8 Clocks
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3.7 CRT Controller

Features

- External Video Decoder Dependent / Independent Mode
: External Video Decoder$} ¥ 7)1 2] CRTC Clock AF-& 2 Sync Generation
: External Video Decoder<} 8 71| ©] 3l %= = CRTC Display 7}
-> |nput : External Video Decoder(NTSC, PAL)
-> Output : NTSC, PAL, VGA/TFT LCD A ¢!
- Local / Remote Mode #] 1
- Supports displays resolutions up to 1024 x 768
- VESA DPMS support for green PC applications.
- Horizontal and Vertical double Scan Controls.
- 256 x 32 FIFO controls in CRTC block.
- Internal Color Bar Generator
- Programmable Horizontal, Vertical and Field Input Sync. Phase.
- Programmable Horizontal, 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
FFEO 1400h CRT Base Address Register (CRTBA) Screen?] Al Z 912 & A A
7 i S 3%k
FFEO 1404h CRT Horizontal Total Register (CRTHT) Horizontal Activest Blanky2}-& I 39
Horizontal Total Scan Value
FFEO 1408h CRT Horizontal Sync. Start / End Register (CRTHS) Horizontal Sync 1-7+2] Start(End) value
FFEO 140Ch CRT Horizontal Active Start / End Register (CRTHA) Horizontal Active -7+2] Start(End) value
: : i i & st
FFEO 1410h CRT Vertical Total Register (CRTVT) Vertical _Activest blank "%} e
Vertical Total scan value
FFEO 1414h CRT Vertical Sync. Start/End Register (CRTVS) Vertical Sync 7-7F¢] Start(End) value
FFEO 1418h CRT Vertical Active Start/End Register (CRTVA) Vertical Active—-7F2] Start(End) value
FFEO 141Ch CRT Display Current X / Y Position Register (CRTXY) Horizontal/Vertical Counter value
FFEO 1420h CRT Status Register (CRTSTAT) CRT controller®] Sync’s €l
NI
FFEO 1424h CRT Control Register (CRTCON) ‘(;Rl' i %‘3'5‘% yne Memeny: FIFO
FFEO 1428h CRT Overlay & DAC Control Register (CRTOEDAC) Overlay / DAC control
. VESA Display Power Management System
FFEO 142Ch CRT VESA Power Management Register (CRTPM) (DPMS) control

3f 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 00 0000h
These bits indicates the start position of the screen in the memory

3.7.2 CRT Horizontal Total Register(CRTHT)
Horizontal Active$} Blank -7+ 3 §+3}F Horizontal Total scan value

Address : FFEO 1404h

Bit R/IW 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 CRT Horizontal Sync. Start / End Register(CRTHS)
Horizontal Sync 1-7F<] Start(End) value.

Address : FFEO 1408h

Bit RIW 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 period start
by the horizontal counter
15:11 R Reserved -
10:0 R/W | Horizontal Sync End 000h
The value loaded into this field is the value of horizontal sync period end
by the horizontal counter
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3.7.4

CRT Horizontal Active Start / End Register(CRTHA)

Horizontal Active --7+¢] Start(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 horizontal active period
start by 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 horizontal active period
start by the horizontal counter

3.7.5

CRT Vertical Total Register(CRTVT)

Vertical Active2} Blank 7S 3£ $}S) Vertical Total scan value.

Address : FFEO 1410h

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

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

3.7.6

CRT Vertical Sync. Start / End Register(CRTVS)

Vertical Sync -7F<] Start(End) value.

Address : FFEO 1414h

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 value of vertical sync period start
by the vertical counter
15:11 R Reserved -
10:0 R/W | Vertical Sync end 000h
The value loaded into this field is the value of vertical sync period end by
the vertical counter

3.7.7

CRT Vertical Active Start / End Register(CRTVA)

Vertical Active 7-3+2] 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 value of vertical active period start
by the vertical counter
15:11 R Reserved -
10:0 R/W | Vertical Active end 000h
The value loaded into this field is the value of vertical active period end
by the vertical counter
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3.7.8 CRT Display Current X /Y Position Register(CRTXY)

Display Current X Position 2] 2] 2~E = Read Only ##] 2~F o], Horizontal Counter {5 W3l At} Display
Current Y Position 2| X] 2~¥] &= Read Only 2| %] 2~¥ o] ¥, Vertical Counter #tS QWFed sl o 9l

Address : FFEO 141Ch

Bit R/W Description Default Value
31:27 R Reserved -
26:16 R The value loaded into this field is 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 @] ] 2~E] = Read Only°] ™, CRT controller®] Sync 28] = 2] o] & 4= gt}

Horizontal Sync$} Vertical Sync Al 3 =, Control Register [21:20] Bito] <00 ], & t} Low active A B = zH=t}, o]
T Bite] “117¢ #f, + Sync. A== High active Al & ZEAl ¥t} Horizontal / Vertical Active:= 21 %+= Control
Register [21:20] Bitoll A ¥¢1 o] High active A e} & 2=t}

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 (active high) Ob

2 R Vertical Sync 1b

1 R Horizontal Active (active high) . 0Ob

0 R Horizontal Sync 1b
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3.7.10 CRT Control Register(CRTCON)
CRT Control 2] 4] ~F]= CRTC®] 54 2= Aloj & ]3] A&},

* Frame Memory Bank <n> Ping-Pone Enable
: Graphic Engine Flip Commande®ll €] 3} Frame Memory Bank 13- v &4 | &4 A 71t}
- H] g4 A] CRT Frame Memory Bank+ 327 ¥t}
- &4 A] Graphic Engine Flip Command®l] €] 3] CRT Frame Memory Bank % &ko] o] ozl t}
( CSC Image Capturer Control Register Bit “0” A7 %)

* Bit per Pixel
: Pixel & Bit & A A 3l= ¢l A =H
: 24 bit mode — JPEG Image Capturer =50l 4 24 bit mode = A4 Ao vt AL 7}5

* External Video Sync Dependent / Independent Mode Bit
- Independent Mode 41 “d A] Local / Remote Mode A 7 o] 3 & k=] ¢k,
: Dependent Mode 41 g A] Local / Remote Mode A 7 o] < &F vk,

* Local / Remote Mode
: Local mode - External Video Decoder Sync. 2} 33} 7] 528}, CRTCol| A A/ ¥ Sync. 2 &2t
: Remote mode - External Video Decoder Sync.oll & 7] % ¢ CRTC &2t

* CRT Control Register[7:6]5 o2l 2} 2ol setsholl upelA] TV / VGA Mode”| 2 4 o] ® o},
00 : VGA mode 11 : TV mode

* CRT Control Register[5:4] 5 o}2ll 2} 2ol setshol] upglA] TV Mode7} A A o] ® ),
00 : NTSC,PAL-M 01: AF&FA]
10 : PAL COMBI-N 11 : PAL BDGHIN

* Vertical Double Scan
. 8k 21915 Vertical W3k o 2 F W ] A~ Z o] 3t}

* Horizontal Double Scan
: 3t Pixel S Horizontal W&k o 2 7 ¥ tjE ¢ o] hul.

Address : FFEO 1424h

Bit R/IW Description Default Value
31:25 R Reserved -
24 R/W | Software Reset. 1b
: 0 = Normal operation 1=Reset,.
# Miscellaneous #
23:22 R Reserved -
21 R/W | HSYNC. Output Polarity. Ob
:0=Low ACTIVE 1 =HIGH ACTIVE
20 R/W | VSYNC. Output Polarity. Ob
:0=Low ACTIVE 1 =HIGH ACTIVE
# FIFO / Memory Control register #
19 R/W | Frame Memory Bank <n> 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 request(64)
: 10 = one eighth request(32) 11 : Don’t use

16 R/W | Bit per Pixel Ob
: 0 = 16 bit mode 1 = 24 bit mode
# Local / Remote mode register #
15 R External VVideo 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 Ob
: 0 =No Input
: 1 =H(V)SYNC - Digital, Decoder Input
12 R/W | H(V)SYNC Input Polarity at Remote mode(when reg. 13 bit, ‘1) Ob
: 0 = High Active 1 = Low Active
11 R/W | Field signal (not) use at Remote mode(when reg. 13 bit, ‘1) Ob
10 =Use 1 = not use
10 R/W | Field(Odd Field) Input Polarity at Remote mode(when reg. 13 bit, ‘1°) Ob
: 0 = when Odd Field is ‘1” 1 = when Odd Field is ‘0’
9 R/W | VSYNC. Output Select at Remote Mode. Ob
: 0 = Internal Block 1 = VSYNCIN(External Pin)
8 R/W | HSYNC. Output Select at Remote Mode. Ob
: 0 = Internal Block 1 = HSYNCIN(External Pin)
# TV, VGA(LCD) mode register #
7 R/W | TV/VGA mode Enable. Ob
: 0 = VGA(LCD) mode 1 =TV mode
6 R/W | Interlace Enable. Ob
: 0 = Non-interlace mode 1=Interlace mode
5 R/W | Horizontal Scan Line Number Ob
: 0 =525line 1 =625line
4 R/W | Color Burst Frequency Ob
:0=3.58Mhz 1 =4.43Mhz
# Display mode register #
3 R/W | Vertical Double Scan Enable. Ob
: 0 = Disable 1 = Enable
2 R/W | Horizontal Double Scan Enable. Ob
: 0 = Disable 1 =Enable
1:0 R/W | Screen Display Mode Control. 00b
: 00=Normal operation.
: 01=Regular Pattern Generation
: 1x=Screen off
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3.7.11 CRT Overlay & DAC Control Register(CRTOEDAC)

Address : FFEO 1428h

Bit R/W Description Default Value
31:14 R Reserved -
13:12 R/W | External Overlay Enable(OVEN) Dot Clock Delay 01b

00: -1 Dot Clock(Pixel clock) Delay
01: 0 Dot Clock(Pixel clock) Delay
10 : +1 Dot Clock(Pixel clock) Delay
11 : +2 Dot Clock(Pixel clock) Delay

11 R Reserved -
10:8 R/W | External Overlay Enable(OVEN) System(AHB) Clock Delay 000b
000 : 0 System(AHB) Clock Delay
001 : +1 System(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

7:6 R Reserved -
5 R/W | DAC RED or Composite Channel Input Source Select Ob
0 : Component R
1: Composite
4 R/W | DAC input Dot clock inverting Ob
0 : Non Inverting
1 : Inverting
3 R/W | DAC ALL Channel Power Down mode(High Active) 1b
2 R/W | DAC BLUE Channel Power Down mode(High Active) 1b
1 R/W | DAC GREEN Channel Power Down mode(High Active) 1b
0 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 or 24bit per pixel -

3.7.13 CRT Color Key Register2(CRTCKR?2)
Address : FFEQ 1434h

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 1434h

Bit R/W Description 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
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10 Stage Vsync Hsync

On On On
Stand-by  On Off
Suspend  Off On

Off Off Off

PPk, OO
O o
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R VR ET Ik ER oY

of gk N5 5+4

o

3]

O OFF

2ok Aol

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

3t 3-11 National TV Signal Standard
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CRT Controller Block Diagram

CRT Controller= Register, Timing Generation, Address Generation, FIFO Control, Sync Control, Request Generation,
External Sync Detector 55 & o= /4 5 o] 3l t}.

CRT Controller= Screen RefreshE 913}, Xz vzl dolHE 9ol 27] 935l Request Generation,

Request Address Generation, FIFO Control &59°] 21o ™, VGA EE=ZE $3F Sync Control £50] 2t} Timing
Generation =5 CRT Controller2] 1 1F4 Q1 Timing=S # o] 3k},

External Sync.

Detector
External
Video Decoder > P Interrupt
(H/VSync)
TVIMonitor
—p SYNC. ——3  Control
Ctrl Signal
Reg. RIW
. Tim-
Ct(mg:a' <« reG > ing
Interface) Gen.
Addr- :
) Video Data
€ss . Address
Gen.
I
FIFO Ctrl. R
Signal & FIFO €0- | Video Data
Video Data 4 T q Ctrl. . U?S‘lt Request
ctr
Decoder Input
Video Data 1 » RGB
(YCbCf -> RGB v v
Internal Over Video Arac
Conversion ’ —» RGB
) ——» &y |—»| Daa DAC |
ctrl Mux —p Analog
CVBS

1% 3-11 CRT Controller Block Diagram
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- Address Generation

Address Generation & 52 Screen Refresh& ¢ 3+ Memory Read Request AddressE A3 /J T},
Useroll €] 3l Al ¥ ¥ CRT Base Addressol] U] 7% 0. = 3| & X = of w} offset address 7} Bl 3l 4 4] A3 2d €t}

- FIFO / Request Control

FIFO Control 552 W4 FIFO2] Read Request 2! Write, Read PointerE A ] 3t}. Read Request 2! Write, Read
Pointer+= Horizontal Active 7-7+9] & 14+= A] 4 of| A Reset ¥ T}

FIFO Control 552 F 79| Clock Domains zt=t}. Z Q] WEZZHE ¢lo]2 o] E FIFO| Writed}
System Clock Domain®} FIFO DataZ 2]¢] Screenol] t] =2 o] 3}7] $]%}F Video(Dot) Clock Domain .= o] 9}

FIFO<] Write/Read Data Bus+= 32 Bite] ™, Control 2 #| 2~ ¥] [16] Bitel] ]3| <16 or 24> Bit per Pixel(RGB) Color
e Adee 5= 9lon, 27] g2 RGB 16 Bit(5:6:5 Format) Color ==& % o] g1t}

THeF RGB 16 Bit(5:6:5 Format) Color 2. =& 8 gt} i, gk 1 o] FIFO Write/Read 52}l 2 Pixel & ] 2] 3} Al =,
32 Bit 3 3} $1[15:0] 16 Bit, 4}$][31:16] 16 Bit =<2 t] 2~ Z g o] Ft}. 1 Pixel< 16 Bito] ™ R #ko] [15:11], G %kl
[10:5], B %to] [4:0] = 2.2 = o] At} Control 2 %] 2~ E] [16] Bitol] ‘1’2 A1 & 3}>] RGB 24 Bit(8:8:8 Format) Color
o2 sty 3 o] FIFO Write/Read & 2+oll 1 Pixel S 2] 2] 3H Al ¥ ™, 32 Bit2 { Dummy 8 Bit[31:24],
R[23:16], G[15:8], B[7:0] }& T4 ¥ t}.

CRT Control @l #]2~¥] [18:17] Bitoll w&}, vil €} Horizontal Active -7Foll 4] FIFO2] Read PointerS A =3}
Y d wWlEe] v t] Q. dlo]E Readoll 3+ Request A1 & 7} @A 3T}, o] Bito] <007, “117¢Y = FIFOZ} AWk B 1S
uf, “017d W= 43-9] 10] WS ], “107Y wl &= 8%-2] 19] H|A S ul Request A1 &7} WA ST}, 12 ar, v gkQl
Horizontal HSYNC -7}l 4] FIFO:, CRT Control Register [18:17] Bitell w2}, <007, «“11” wj= Full, “017Y wj=
ARk, <107 W= 43 9] 10] A X1k WA FIFOE 256 x 32% ] St}

System Clock Domain l Video Clock Domain

Dot Clock
FIFO write
- 5 FIFO read
32 bit : 2 pixel CRT .
g N+2
ettty FIFO 32 it ) N+ X (N{2)  Read Point
256 X 32 pixe

—_— :x a= A 'x o= C Ix F: FIFO Out(32bit)

A B C D

Serializer
(16bit : 1 pixel)

1% 3-12 CRT FIFO Control Block — RGB 16 Bit(5:6:5) Format Operation
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- Serialization Block

Serialization Block2 WY FIFOZ5-E Read3l 32bit DataZ BPP Color Mode®l| e} SerializationS 43 ght},
Serialization Data(SQ) Block<] output-> 24bit= 1 pixelS +-/d ¢tt}. SQ[23:16] 8 Bit7} Red #kol™, SQ[15:8] 8 Bit
Green, SQ[7:0] 8 Bit Blue 3t>. 2 Mapping ¥ t}. Control 2 2] 2~F [2] Bit< Horizontal Double Scan Bito] t}.

Control REG Serialization 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% 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

ol#fo] 18-S 640 X 480 34+ =0l & Horizontal Total, Sync Start(End), Active Start(End), Vertical Total, Sync
Start(End), Active Start(End) & %] 2~¥ setting®ll w2} A4 =] = Sync. Signal Timing©] T}

HSYNC, VSYNC 4l %= Default Low active®]™, CRT Control Register [5:4] BitZ ©]-83}o] active polarity=
Ao & 4= 2 o}, Horizontal, Vertical Active 21 & = High active©] t}.

Ex) Horizontal Total = 800 *VGA mode (640 X 480) Case

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

Dotetock _[] [ [T I LML LML L

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

Hor. active I ;

Ex) Vertical Total = 525
Vertical Sync. Start=7
Vertical Sync. End =13
Vertical Active Start = 43 1 Hotizontal Line
Vertical Active Elnd =523 < >

Ver.count X6 X7 X"~ X2 X1 X~ X4z Y(4s Xas X~ Yozt Y(szz)(sas (24 Y0 X - Y7

Vsync —1—_| ]_

Ver. active : l l

1% 3-13 CRTC Horizontal, Vertical Sync / Active Signal Timing

- Color Bar Test Pattern Generation Block

CRT Control Register [1:0] Bit®] “01”¥ wj| Color Bar Test Pattern Generation 552 &4 315 a1, X g <] v &2 g 9
o] = ¢]o] 7] $13F Request Generation, Address Generation, FIFO Control &5 H] &4 3} ¥ t}. Video Data Mux
& Serialization &394 Color Bar Pattern Video Data”} A 815 o] 22 ¥t} Color Bar Patterne 1%

A ek A EA A n el gkl gk o 2 A E, )R Aagle] g BEE e
qkek Active T-7Fo] A &5k 82 v 47t H ] et=rhd sl o] @ £ g o] 2 E 4 9l
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Registers Programming Resolution Reference Table for CRTC

Reg Name CRTBA CRTHT CRTHS CRTHA CRTVT CRTVS CRTVA CRTCON
320x240 00000000
640x480
(800x525) 00000000 | 00000320 | 00130073 | OOA00320 | 0000020D | 0007000D | 002B020B | 00080000
800x600
(1056x628) 00000000 | 00000420 | 002300C3 | 01000420 | 00000274 | O004000A | 001A0272 | 00080000
1024x768
(1344x805) 00000000 | 00000540 | 002300C3 | 01400540 | 00000325 | 0007000D | 00230323 | 00080000
(72'(-)2( S4C80) 00000000 | 000006B4 | 002000A0 | 011406B4 | 0000020D | 0007000D | 002B020B [ 000820CO
(72%';:‘;72) 00000000 | 000006CO | 00180098 | 012006CO | 00000271 | 00010007 | 002F026B | 000820F0

* Register Value+= Hexa-Decimal .
* Memory Read Requesti= FIFO2] Half Positions 7] =2 2 3,
* Screen Display Mode= Normal operationg- 7] 0. =2 &},

* H(V)SYNC. Output Polarity= Low Active 7] 5= <],

* H(V)SYNC. Output Select= Internal blockl 4] A

2]

3f 3-13 Registers Programming Resolution Reference Table for CRTC

¥ SYNC. Output2 7|22 &,
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3.8 Graphic Controller
3.8.1 Packet Write Pointer Register (GRAPWP)
Address : FFEQ 1800h
Bit R/W Description Default Value
31:11 R Reserved -
10:0 R/W | Command packet Write pointer 000h
(Engine©] 1] g4 3} = o, “0” S = Clear ¥t} )

3.8.2

Packet Read Pointer Register (GRAPRP)

Address : FFEO 1804h

Bit RIW Description Default Value
31:11 R Reserved -
10:0 R/W | Command packet Read pointer ( Half Word Access Only ) 000h
1. 3 & #k-S Engine©] command PacketS- ¢1o] 595 uf Z7}8hH

Engineo] ¥] &/ g} & ol “0” S = Clear ¥ T}
2. 3l #t2 Engine B] &4 3} A e ol Al A A 7)5 sl

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 : 4 Full
01: ' Full

1x : % Full

01b

11:9 R Reserved

EndRender Write FIFO Flush Enable

0: Disable EndRender Flush Operation.

1: Enable EndRender Flush Operation.

Note) Flip Command =23} o] d o= &4} Pixel FIFO2] Flush's 2}Ho]
T3 A €t = Flip CommandE AF8-¢t Buffer Switching & %S
o A<l s bite] Aol Ao A, Buffer Switching 525
oA & A9 S bitg A4k 5 packeto] FRE u) vh,
Pixel FIFO®] Flush &%} o] =3 =] A ¥t}

8 R/W

0b

R/W | Dithering mode
00 : Disable.
01 : 2X2 dithering

1x : 4X4 dithering

00b

Reserved

Rendering Buffer Select
0 : Render to Back buffer ( Double Buffer mode )
1 : Render to Front buffer ( Single Buffer mode )

0b

Reserved

Rendering Engine Enable
0 : Disable
1: Enable

0b

* Control Register Bit “4” ( Rendering Buffer Select ) : CSC Image Capturer Control Register2] Bit «“0” A =%

Advanced Digital Chips, Inc.

CONFIDENTIAL

100



Ver 1.6 PRELIMINARY EAGLE
3.8.4 Current Display Bank Register (GRACDB)
Address : FFEQ 180Ch
Bit R/IW 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 Bank 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

Write “0” : 3l - register2] #tS 02.2 clear A| 71t}
Write “1” : &l & register?] #tS 1 57} Al 71t}
Flipping Command”} <=2 € ul] w}t} s d registere] ah2 1 44

Bit RIW Description Default Value
31:8 R Reserved -
7:0 R/W | Flip Command Count 00h

29

Note : Command Pack to] S
oo} L& 3
interruptel] <] gt

£9) 24, 57 57)
Hotﬂoi‘” E

% g,

3.8.6 Non-Texture Memory Mode Register (GRANONTEXTURE)

Address : FFEO 1814h

ync Flip 4278 A] Banke] 32 4=2] 5 7] Al 9] 517 edgeoll A =2 o},
A% 9] 23 Edge interruptol] 2] 3l 3l F registerZ- pollingel 2] 3+ - o A1

0: Using Texture Memory
1: Non-Texture Memory Mode

Bit R/IW Description Default Value
31:1 R Reserved -
0 R/W | Non-Texture Memory Mode Ob

Note: 3l bite] A% ¥ 7d-9- ( Non-Texture Memory Mode ), Texture Memory % -2 Main Memory < & ol £} 7]
H . o] 749 Memory A A o] A Texture Start address] 2 A o] % & @ &} A4 A},
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Rendering Engine Command Packet.

15/14] 13 [12]11]10] 9 [ 8 | 7] 6 | 5] 4 [3] 2 | 1 ]o
Etc. Texture Mapping & Effect Command Flipping Command
PD[ 01 Palette ) Mosaic Mod_e ) Alpha Shgde Trans Clipping Tile Textqre Vertica}l Vertica}I Async
Update | 3b000: Disable 3100 36116 Enable / Light Enable Enable Mode Mapping SyncFlip SyncFlip Flip
3b010: 4*4 3b110: 32416 Enable Enable (Optmized) (Negedge)
3'b011: 8*8 3'b111: 16*32
PD[ ‘|] E6 E5 E4 E3 E2 El EO
Group#0
( Display Area Parameter )
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 2’s complement format )
PD[ $] 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’s complement format )
PD[10] DTxdx[15:0]
PD[11] [ | I | | | | | l DTxdx[19:16]
PD[12] DTydx[15:0]
PD[13] [ [ | | I I | | DTydx[19:16]
PD[14] DTxdy[15:0]
PD[15] [ [ | | I I | | DTxdy[19:16]
PD[14] DTydy[15:0]

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

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

PD[21] 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[24] Tile Offset[21:6]
PD[27] | | | | | | | | | [ [ [ Tile Offset[25:22]
PD[28] Font Offset[21:6]
PD[29] | | | | | | | | | [ [ [ Font Offset[25:22]
PD[30] Palette Offset[25:10]
PD[31] Palette Bank Select Texel Format Texture ( Tile ) Height Texture ( Tile ) Width

Thg) F;ta)l;?’;nc_arf;et;s;:gdoenly i’;lg); E‘i;gg Log,(Height) -3 Log,(width) -3
15114 13 [12]/11]10] 9 | 8 7 6 | 5] 4 [3] 2] 1 1]o

3t 3-14 Rendering Engine Command Packet

Note) Engine uses Half Word ( Per Pixel ) Addressing Mode.
So, Offset address [25:6] mapped to [26:7] Texture Memory Area.
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3.9 H.264 Decoder

3.9.1 Features

1. H.264 Decoder+= ‘Baseline Profile’S %] ¥ 3}, &+ = Bit-stream dataS YChCr(4:2:0) format > =
Decodingglt}.

2. H.264 Decoder+= Video Clock 27MHzol| A CIF ImageS- %< 30 Frame Decoding©] 7}& 3} t}.

3. Scaler:= Source Image Size2} Destination Image SizeS 720x480 7} %] X913}, 7] -4 © & Source ImageE
9] o] Filter = %-€] Resizing3dtc}.

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>»

1% 3-14 H.264 Decoder Block Diagram

3.9.3 Decoding Operation Related Registers
3.9.3.1 Decoder Enable Register (H264DON)
Decoder®] & 25 44 aF= & #| 2~ F] o] o}

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 @] X] 2~E] &= Decoder®] 7] dA o] Byt o]& Ono & HAA s o & H 523 Al ZFshr] ¢ 3t

bito] o}
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3.9.3.2 Decoder Mode Register (H264DECMODE)
Decoder®] ModeE A g ah+= &l A 2~ H ©| T},

Address: FFEQ 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 Layer
(and H/W Based Decoding for the rest)

4 Decoder mode @ #|2~H = Fully hardware-based decoding mode®} hardware-software mixed decoding modeZS
A A &= bito] v}, 7] #-2] © 2 Fully hardware-based decoding mode = A1 4 &} o] A}-& %t}

3.9.3.3 Decoder Endian Register (H264ENDIAN)
Decoder 2] Endians A A 3} @l x| 2~ o]t}

Address: FFEO 1C08h

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

0 : Decoder Big Endian
1 : Decoder Little Endian

% Decoder Endian 2| X] 2~¥ & Default® Big Endian®] ™, Little Endian 2.2 A 7 o] 7}-53}t}.

3.9.3.4 Error Detection Register (H264ERRON)
Decoder2] Error DetectionS- 4 4 &} = 2 %] 2~ E] o] .

Address: FFEO 1C0Ch

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

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

+ Error Detection @] %] 2~E] Bit-stream dataS Decoding® W, ErrorS Detectiondtth. W, Error7} 2HA48 =W
2379 Start Code S 3l o] 5 A& =83},

3.9.3.5 Bit-stream Buffer Start Address Register (H264BSA)
Bit-stream buffer2] Start address= A A 3} = o x| 2~ o] t}.
Address: FFEQ 1C10h

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

4 Bit-stream buffer start address @ %] 2~E]+ Bit-stream buffer end address @ | 2~E] <} 4] €)% w224 Bit-
stream dataZ Buffering3t & & & A 4 3t}
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3.9.3.6 Bit-stream Buffer End Address Register (H264BEA)
Bit-stream buffer2] End address= A 4 3}+= & x| 2~ o]},
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”} & 7 Bit-stream bufferel] % 3} Address= LFEFU &= & %] 2~ F o]t}
Address: FFEQ 1C18h

Bit R/IW 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)
Decoder7} &2 % oll A} 2% Bit-stream buffer2] & -3 A A3} @ x| 2~ E o},
Address: FFEQ 1C1Ch

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

+ 7] 0 2 H264BSA | A 2 H o T A3 A g Rk

3.9.4 Decoded Image Related Registers

3.9.4.1 YO Frame Buffer Start Address Register (H264Y0SA)
Decoder”} Decoded ImageS 4 *42t YO Frame Buffer & -2 A A 5}+= ¢ %] 2~ E] o]t}
Address: FFEOQ 1C20h

Bit R/W Description Default Value
31:0 R/W | Frame_Buffer YO Start Address Oh

% Decoder= Y(Luminance)l W&l 3 7 2] Frame BufferE A}-&3kt}. o] & Frame Syncell 943 4| Bank# 8-S &l
Scaler:= Decoder = 5-E] 2] o] 7}oF & Y Frame Buffer2] Start address™d H.& W=t}

3.9.4.2 Y1 Frame Buffer Start Address Register (H264Y1SA)
Decoder”7} Decoded Image= #7438t Y1 Frame Buffer & 92 A A 5= ¢ %] 2~ o]t}
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)

{1

H= @l A = H ol o

O

Decoder”} Decoded ImageE #%2t Y2 Frame Buffer & 92 A4

Address: FFEQ 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 ImageE- #] & CO Frame Buffer & & & 4 8l = @l X &~ Ef ot}
Address: FFEO 1C2Ch

Bit R/W Description Default Value
31:0 R/W | Frame Buffer CO Start Address Oh

+ Decoder= C(Chrominance)ll th3ll 3701¢] Frame BufferS A}-&3Ft} o] = Frame Syncoll 23 A Bank# -2
5} Scaleri= Decoder 24-E] 2]o]7}oF & C Frame Buffer<] Start address™d 1.5 W=t}

3.9.4.5 C1 Frame Buffer Start Address Register (H264C1SA)
Decoder”} Decoded ImageE- #] & C1 Frame Buffer & & & 4 8l = gl X &~ ot}
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 ImageS #] 42 C2 Frame Buffer 3 &2 A 4 3} = 2| #| 2~F o] o},
Address: FFEO 1C34h

Bit R/IW 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] Decoded image 2] Horizontal SizeZ W ER &= @] A 2~ E] o] T}

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

+ Horizontal Size of Decoded Image #|*]2~E{+= Decoder’} 3 7l 2] Frame Bufferol Bit-stream=- Decodingd}<]
A7sl=d], olul 8] Frame Bufferoll 21+ Image] Horizontal Size % .S Macro Block ©9] 2 4dF+=
bito] T}, wkek, o] YA X2H Fko] <14(20)h’o] ™ 16x16 2] Macro Blocke] 20 7H7} 1. 2= 2 Horizontal Pixel
7l 4= 320pixele] At}

3.9.4.8 Vertical Size of Decoded Image 0 Register (H264FOMYS)
Frame Buffer 09| Decoded image2] Vertical Size= W el = @l %] 2~ Ef o]t}

Address: FFEO 1C44h

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

% Vertical Size of Decoded Image @ *|2~E{& Decoder’} 3 7H2] Frame Bufferol Bit-stream= Decoding3d}]
Agsl=dl, ol sl Frame Bufferoll 91+ Decoded Image2] Vertical Size 2.5 Macro Block ©¢ =
== bito] ol gheF, o] A2~ Fhol] ‘F(15)he]l ™ 16x16 2] Macro Block®] 15 7} 7} 91 © = & Horizontal
Pixel 7| 5~ 240pixel©] ¥ T}
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3.9.4.9 Horizontal Size of Decoded Image 1 Register (H264F1MXS)

Frame Buffer 19l Decoded image 2] Horizontal SizeZ e = & <] 2~ ¥ o]t}

Address: FFEQ 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 19 Decoded image 2] Vertical SizeS U e} &= 2] %] 2~ o]t}

Address: FFEO 1C4Ch

Bit R/IW 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)

Frame Buffer 2¢] Decoded image 2] Horizontal SizeZ W ERY &= @ %] 2~ E] o] T}

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)
Frame Buffer 29| Decoded image ] Vertical SizeZ el += @ %] 2~ E] o]t}

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)
Scalerell 4 Resizing@ Horizontal SizeZ A 4 a}+= o A 2~ ¥ o] T},

Address: FFEO 1C80h

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

% Horizontal Size of Scaler ] *]2~E] = Destination SizeE A2 2% Decoded Imagee] Source Sizeoll A

Horizontal Size S Resizingg+tt.
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3.9.4.14 Vertical Size of Scaler Output Register (H264YOUTP)
Scalerell 4] Resizing@ Vertical SizeZ 44 &} = @] A 2~ Ef o] t},

Address: FFEQ 1C84h

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

% Vertical Size of Scaler @ %] 2~¥] = Destination SizeE 417 3 © = %] Decoded Image<] Source Sizeoll 4] Vertical
Size £ Resizing 3T},

3.9.4.15 Decoder Frame Buffer Pointer Register (H264FP)
Decoder”} & A A ++3}aL 91+ Frame Buffer2] PointerS e &= 2l A 2~ E o] T},

Address: FFEO 1C88h

Bit R/W Description 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”} & A 2131 21+ Frame Buffer2] PointerS U e = @l x| 2 o]t}

Address: FFEO 1C8Ch

Bit R/IW Description Default Value
31:2 R Reserved -
1:0 R/W | Scaler read buffer pointer Oh

3.9.4.17 Scaler Enable Register (H264SON)
Scaler?] 528 A4 3l @A 2~E o] U},

Address: FFEO 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 Operation

4 Scaler On / Off #| X ~E]+= Scalere] 7] AA o] #t o]F oOne & HASo R F&S A|#sl7] 9%

bito] ot
3.9.4.18 Scaler Endian Register (H264SWAP)
Scaler®] Endians- 72 74 3}= & %] 2~ Ef o] .

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

% Scaler Endian #| %] 2~¥] &= Default= Big Endian©] ™, Little Endian .2 A % o] 7}-53}t}.
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3.9.5 Decoding Interrupt Related Registers
3.9.5.1 Interrupt Enable Register (H264INT)

Decoder] Interrupt Enable S A % 5}= & %] 2~ E] o] T},

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

* Interrupt Selection ##*]~E= IRQO Z} IRQ1 5 3F+9] Interrupt SignalE A A
Vector 20 o] 31, H264_IRQ1 2 Interrupt Vector 30 'H 2.2 A = o it}

+ Interrupt Enable 2| A ~8 = % 7] A4 o] o] %, Enabledtt}.

3.9.5.2 Interrupt Flag Register (H264FLAG)
Decoder?] Interrupt FlagZS W e = 2 <] 2~ o]t}

Address: FFEO 1CA4h

3

pul

U}, H264_IRQ0 2 Interrupt

Bit RIW Description Default Value
31:2 R Reserved -
1 R Half Interrupt Flag Ob
0 R End Interrupt Flag Ob

+ Half/End Interrupt Flag 2l %] Z~E] = Interrupt Half / End Address2] 427 kel whe} Interrupt7} 2 A =] =4, o]

Flag: ‘1’2 A4 ¥w 2} 7|1} Interrupt Disable©] ¥ ™ Clear¥ T}.

3.9.5.3 Interrupt Half Address Register (H264IHA)
Decoder2] Interrupt Half Address= A A al+= & <] 2~E] o]},

Address: FFEO 1CA8h

Bit RIW Description

Default Value

31:0 R/W | Interrupt Half Address

Oh

3.9.5.4 Interrupt End Address Register (H264IEA)
Decoder2] Interrupt End AddressS A % &} @ %] 2~ E] o] T},

Address: FFEO 1CACh

Bit R/W Description

Default Value

31:0 R/W | Interrupt End Address

Oh

3.9.6 Decoded Image Data Path

H.264 Decoder$} Scalere] 7132221 Bit-stream<] Decoding¥} Decoded Image®] Data Pathi= o} 133} 2t}
#zx AA ¥ Bit-stream Buffer?] Start Addressoll A 5-E Bit-streamS 2]©] Decodingd}™, 3702l Frame Bufferol]
YCbCr(4:2:0) format > & Macro Block'th9] = #] st A] ¥t} o] w H.264 Decoder+= Frame BufferS Bank? $F3}7 A

Scalerol] A= 9] o] 7)o} & FrameS ¢te] F 1}
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Scaler= Decoded ImageE ¢]31 A4 ¥ SizeZ Scaling® ™, lineth$] = Color Space Converterol] Al YCbCr(4:2:2)

formato. = YA &},

Frame Buffer] Size:= & 7, Decoding Image Size 2] A4kt <= 1t} vk Y Buffer®] Size”} Image Size<}
Zth C Buffere] Sizei= Image Size2] ¥ho] H ), o] = E0], H264FOMXS, H264FOMYS &) %] ~E] ko] Z+Z+ 14(20)h,
F(15)ho] ™ Decoded Image®] Sizet 320x240(QVGA)©| ¥ t}. mhehA], Y Buffer Sizet= 320 x 240 = 0x1_2C00’°] 3L C
Buffer Sizes= ‘320 x 240/ 2 = 0x9600°©] ¥ T},

SDRAM

Bitstream ——~bitstream

! Decoder

Y Frame O

C Frame 0

Y Frame 1

C Frame 1

Y Frame 2

C Frame 2

3.9.7 H/W Simulation Method

Color Space
Converter

Z1%] 3-15 Decoded Image Data Path

SDRAM?] Bit-stream Bufferol] % 7] dataZS 2|t}
H264DECMODEE- ‘0’ 2. & A A 3k}, (H/W Header Parsing)

Bit-stream Buffer©] H264BSAS} H264BEAS 1 % 3T}, (H264BRAWE H264BSAZL 7} &
Y, C S o] 22} 371 2] frame buffer address(H264YNSA, H264CnSA)E A 7d it}

Scaler2] Output Image SizeE 9] 3] H264XOUTP<} H264YOUTPE A A st}
InterruptE A 3} 312} 3}= Half / End AddressE 4 %4 3} 31 Enable 3t}
TE Ao #it o] o] H264DON I} H264SON-S- 22} Enablesh . 24 & #Fo] Al 2bgl o},
vk Bit-stream <] EndianS- W7 3} &} HobH | Initializationsh W], H264ENDIAN ¥} H264SWAP-S- A4 A gk},
Real-Time Decoding=- ¢] 3l Half / End Interrupt Signal 2 5-E Bit-stream<] Buffering®] 7153} t}.

[

= O

HA 2 gt
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3.10

PLL & Power Manager

3.10.1 System Clock Source Select Register (SPLLCKSEL)

Address : FFE0 2000h

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

0 : Slow clock (SPLLCON bit[2:0]¢] 2]3l] %% Clock A}-&)
1:SPLL clock

3.10.2 System PLL Control Register (SPLLCON)

Address : FFE0 2004h

Bit R/W Description Default Value
31:9 R Reserved -
8 R/W | Write Protect PLL Program Register (SPLLPMN) Ob
0: Write &7}5.
1: Write 7}5-.
7 R Reserved. -
6:5 RIW SPLL Test Mode Oh
4 R/W Power Down Mode for SPLL Ob
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
o] register+= slow mode(SPLLCON bhit[4] = 1)A] PLL &% U
9] 4 ClockS 731 ko]t
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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 value 2 bits (P) 01b
13:8 R/W Reference input frequency divider value 6 bits (M) 02h

7:0 R/W | VCO frequency divider value 8 hits (N) 30h
Frequency Equation : CLK_OUT = CLK_IN x (N+8) / ((M+2) x 2P )
Reference input frequency : Fin = 14.318MHz
Example : P = 01b, M = 000010b, N = 00110000 (100Mhz)
Output Frequency Table
Sample Frequency Coefficient ( Reference Input Frequency = 14.318MHz )
Fout (MHz) N M P SPLLPMNJ15:0]
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 55D9h
75.01386 233 21 1 55E9h
80.01235 182 15 1 4FB6h
85.01312 87 14 0 OE57h
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 17C1h
120.0509 210 11 1 4BD2h
125.0071 219 11 1 4BDBh
3t 3-15 Frequency by P, M, N value of SPLL
* 9] 2] P, M, N %t Decimal <.
SPLLPMN %k Hexa-decimal ¢}.
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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 pad “CAPTURE_IN[3]”
1: CPLL clock &] 2 ¥
2 :CPLL clock ¢] 4 ¥
4 :CPLL clock ¢] 8 ¥
7 R/W Reserved -
6:4 R/W CRTCLK1 Clock Source Select Ob
0 : External Clock VCLK from pad “VCLK_IN”
1: CPLL clock 9] 2 &
2 :CPLL clock ©] 4 ¥
4 :CPLL clock ¢] 8 ¥
3 R/W Reserved -
2:0 R/W H264 SCK Clock Source Select Ob

0 : External Clock VCLK from pad “VCLK_IN”
1: CPLL clock ¢] 2 ¥
2 :CPLL clock ¢] 4 ¥+
4 :CPLL clock ¢] 8 &=

3.10.5 CRT PLL Control Register (CPLLCON)

Address : FFEO0 2014h

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

3.10.6 CRT PLL Program Register (CPLLPMN)

Address : FFE0 2018h

Bit R/W Description Default Value
31:16 R Reserved -
15:14 R/W | Output frequency scaler value 2 bits (P) 01b
13:8 RIW Reference input frequency divider value 6 bits (M) 01h

7:0 R/W | VCO frequency divider value 8 bits (N) 0dh

Frequency Equation : CLK_OUT = CLK_IN x (N+8) / ((M+2) x 2P )
Reference input frequency : Fin = 14.318MHz
Example : P = 01b, M = 000010b, N = 00110000 (100Mhz)

E 3155 Hx
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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 : Slow clock (UPLLCON bit[2:0]] ]3] #5=% Clock A}-&)
1:UPLL clock

3.10.8 USB PLL Control Register (UPLLCON)

Address : FFEO0 2024h

Bit R/W Description Default Value
31:9 R Reserved -
8 R/W | Write Protect PLL Program Register (UPLLPMN) Ob
0 : Write &7}
1: Write 7}5-.
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 : FFE0 2028h

Bit R/W Description Default Value
31:16 R Reserved -
15:14 R/W Output frequency scaler value 2 bits (P) 01b
13:8 R/W Reference input frequency divider value 6 bits (M) 02h

7:0 R/W VCO frequency divider value 8 bits (N) 13h

Frequency Equation : CLK_OUT = CLK_IN x (N+8) / ((M+2) x 2P )
Reference input frequency : Fin = 14.318MHz
Example : P = 01b, M = 000010b, N = 00110000 (100Mhz)

¥3152 Fx

3.10.10 H264/MJPEG Clock Enable bit Register (HMCLKEN)

Address : FFE0 2030h

Bit R/W Description Default Value
31:3 R Reserved -
2 R/W MJPEG Clock Enable bit 1b
0 : Disable
1: Enable
1 R/W Scaler HCLK/SCK Clock Enable bit 1b
0 : Disable
1: Enable
0 R/W H264 HCLK/SCK Clock Enable bit 1b
0 : Disable
1: Enable
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3.11 SD Card Controller

3.11.1 Features

- SD Card (ver 1.1) / MMC (ver 3.31) A 9
- High Speed (50 MHz) =]

- 1bit / 4bit data bus %] ¥

-DMA A% A ¥

- 64byte FIFO W] %

- 40 bit Command Register

- 136 bit Response Register

3.11.2 Block Diagram

A )
CMD register CMD control Tx cmd
—> (40 bit) —> _
. . +| CMD Line

—_ Response register Rx resp
a <— (136 bit) <—
<
3 I SDCLK
M
< AMBA CLK control >
Q <> | Interface l
<

DATA control Tx data[3:0]

@ FIFO - : DATA Line
(64 Byte) <:::> shift_register < >

Rx data[3:0]
-crc16

1% 3-16 SDC Block Diagram

3.11.3 SD Bus Protocol

SD Bus protocol ©] & 4H]E do]E 2}l 1H|E AME 2108 F3le] AEZ 9} SD 7t=Aloldl HolHE

Fa k= A S et A EE dgolE e 7B @9 = Token o2 3t} o] AL contents ¢} start bit, end bit,

CRC & o] FojA a1 A7+ T/ wel 25 th21), Token 2 Al T/ 7F ATt

Command : Operation = A] 28} token©] t}. Command= ZAEE2{ol| A4 SD 7JF=% CMD lineS T3 A5Ht}
o] 7o SD 7I=E5 &l T Ao A4 = broadcast command € Address® A El®E 3] SD

Fh= ol vk A 4% = addressed command 7} 1

Response : SD 7F=7} 71 E ] 2 €] W2 Commandel] & 53 R U]3= token ]t} CMD lines &3l Al ] 317
ST

Data: Z17E 27 oA SD 7= & T 1 ¥ 2 Data lineS 3] 2145 = tokeno] t}.

SD bus protocol o] = o] H H52] 2 F S 913l Z} token & CRCZ #H A8 CRC ZE= A o F A&
st=go] A 0 2 o] Fo Xt}
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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) >

9 a2 7P dHbE<Ql command and response transactions .o 53l @1t} Commandol] o ¢k Response
command®] W&ol w} oS = e 1S X v}k 212y Response”t 9 75 HE =2+ responseS
71T A He=d A4d /\]{P oto]| response’} @A &S 749 time out errors A A 71t} Commande] W& 3}
&2 ol th3k A3 AFEHE SD card spec v1.10 2 3FaLsl7 ] A=

3.11.3.2 Data Read Operation

From From st d
host to card to op comman

card(s) host Data from stops data transfer
card to host

CMD | Command | Command |_.| Response
DAT IData block | cre Data block | crcHData block | crcl—

i Data stop operation
< Block read operation < p op

|

Multiple block read operation s

9] 192 Data read operationol] th3} transactionS- Ho] il At} AEZ oA read commandES A43H SD
7F=+% responseet &7 dlo]E]ES  block(token) el = A 53Tl 1 blocke] Alo]=E 714 o & 512byteo] U}
223 block WE dHolHE 2% A FHW stop commandES U5 OS2 M read operations % A3} Read
operation®] 7 $-% *| A ¥ A] 7k ool read data block®] 5% %] & . time out errorS XA A 71T}

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 ]lData block | crcl—l |Busy Data block | cre H |Busyi
Block write operation Data stop operatipn
- P < P Op >
Multiple block write operation
L P P —»

%’4 2192 data write operation®]] Tl gt transaction®] t}. 71 E &2 of| A] write command% A %3} 3 response S WEA| = WA

21 WA data blockS 4317 Hth. 1 th data block- Busy A 19 S &1t A B A At} 124 busy 5|gnal
Dj'o]t‘ st=dol A o7 o] Fo] A u ' ARRAF= data bufferol] o & 3to]l B7]= W= wiited HolHE ¢
A=g
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3.11.4 Register Description

3.11.4.1 SDC Control Register (SDCCON)

Address : FFEO 2400h

Bit R/W Description Default Value
31:6 R Reserved -
5 R/W | MMC/SD HC Enable 0Ob

o] HIEx AEZgo| )3 Enable H|Eo|t}, 1¥ld o] H|EY}
Disable el 7} ¥W AEZ¢ o] Aol Z27|sh¥a Wi ¥ &2
L5 clear¥ T

0 : Disable (Controller is initialized)

1: Enable

4:3 R/W | Memory access type 00b
o] HIEL: Alx¥l vEgoA Datas ¢lolAY AFs o 4
Hho| E w9l & F2he 2114 2A st vl Eoltt

00 : Byte access , 1 byte 9] = data & read/write $+t}.

01 : short access, 2 byte T9] = datas read/write T}

10 : long access, 4 byte ©+9] 2 data = read/write T},

11 : not use

2 R/W | DMA mode selection Ob
o] H] E= Eagle W52 GDMAE Al-&-3lo] w27 glolE & A&
S ol BES Ak vEe

0 : Normal mode (data transfer by CPU)

1 : DMA mode (data transfer by GDMA)

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: FFEO 2404h
Bit R/W Description Default Value
31:16 R Reserved -

15 R Card_Insertion Ob
Data line[3]= &3to] SD7F=7F A H A=A & del 5= Bl Eo
o] H|E & A}8-3}7] 9]l A+ data line[3]2 Pull-down A &S dolof
Fias s
0 : No card insertion detection
1 : card insert detected

14 R Card_RemovaI Ob
Data line[3]= &3} SD7F=7F AIA S A=A E L8] 5= v Eolth,

0: No card removal detection
1 : card remove detected

13 R FIFO full 0b
64utol E dlolEl FIFO 7} 715 8-S thehe v e},

12 R FIFO half full Ob
641110 £ d]o] €] FIFO 7} Ak o] 4 289 Lpehi = nEolt,

11 R FIFO empty 1b
641}o] E | o] ¥ FIFOZ} Bl 9] A =& e = B Eolt.

10 R/IC Command & response transaction done Ob
AEZ27}F CommandE Xl o] o3k responses Wi
transaction©] %EE] ‘Ri%% <] = H|Eo|t}, Response’} E=2}8}A]

F= HAALA S o= Command & response transaction <
ZgHa HEE 101 Hr.

0 : Command and response transaction is in progress

1: Command and response transaction is done

9 R/IC Write operation done Ob
ZAEE2 7} write operationS 73 —? A5 HAS olE <&

H] E o|t}, write data CRC error7} 2HA1 gk 7 9-ol| I=. write operation©]
TREUA o] HET}10] T},
0 : Write operation is in progress or incomplete
1 : Write operation complete

8 R/IC Read operation done Ob

ZIEZ2]7} read operations X&) § S5 US of o]E &&=
H] E o]t} Read data CRC error7} WAt 7 9-ol| = read operation©]

TR EHA o] H|EV} 10] H T}

0 : Read operation is in progress or incomplete

1 : Read operation complete

76 R/C | Write CRC error code 00b
Write operation %13 o SD7F==5¥H W& CRC A A%E
HEl &= Zeolth EEL 7L 3 554 dHolHE B o wir
SD7}F=+ CRCE ALt L A k& HEE o Al dEgoh
00 : No transmission Error
01 : Transmission Error
10 : No CRC response ( Write data block is ignored in SD memory )

11 : Reserved

5 R/IC Response CRC error Ob
Response o] CRC ol 2] 7} HA gl -5 ¢e] -+ H|Eo|t},

0 : No error
1 : Response CRC error occurred

4 R/C Read data CRC error Ob
SD7F= 2 -E] Read ¢+ tlo]E{¢l] CRC ol 217} S &S LeIF+
H] E o]t
0 : No error
1 : Read data CRC error occurred

3 R/C | Write data CRC error 0Ob
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SD7lE2 438k
Bl Eolt,

0 : No error

1 : Write data CRC error occurred

dlelEle] CRC olz7} HAPSS el

R/IC

Response time out error

Response”} A4 ¥l A7k QFell @ 2 %S ¢elFE H|Eolth
0 : No error

1 : Command response was not received in time Specified

0Ob

R/IC

Read data time out error

Read B 0] €7} < 4 ¥l A7k Qhol 9.4 @hohe-g ohe]Fi= n] Eo|t),
0 : No error

1 : The expected data from card was not received in time Specified

0Ob

Memory busy state

SD7}=9] busy /3 Bl & Y ERY = H] E o]t
0 : Memory is ready

1: Memory is busy

Ob

R/C3= Read/Clear = 9| W] 3tt}. Statuse] 54 H|EZ Clear 31 WHH < &
Status[15:8] = QB HEZ A& QEHE LoV % 3}, o] 5o

H] E o]

sl Bl E7} clear & 7] A 7HA] Al JIE|HEE 8.4 8HA €},

3.11.4.3

SDC Clock Divide Register (SDCCD)

Address : FFEO 2408h

< 21 clear ¥t}
HEZ}1 0] ¥ Qe HEV} SA sk

Bit RIW Description Default Value
31:10 R Reserved. -
9:0 R/W | MMC/SD clock Divide Register 200h
f _ fAHB_CIock
SPCLK 24 Divide [9: 0]
3.11.4.4 SDC Response Time Out Register (SDCRTO)

Address: FFEO 240Ch

Bit

R/IW

Description

Default Value

31:8

R

Reserved

7:0

R/IW

Response time out.

CommandE 2 & response & 7] th2]l= o] A|7HS A A Skt

A ¥ A7 <kol response”| L= 2F3FA] 98- 73 -9- response time out
error7F A AT A7 S = SDA =G AEEE FYS V|F=o R
5} Command®] wh| |t BI E7} A E W S8 7 E7F A 2HE

01h: 1 clock count
02h : 2 clock counts

FFh : 255 clock counts

FFh

3.11.45

SDC Read Data Time Out Register (SDCRDTO)

Address: FFEO 2410h

Read commandE Xl ¥ read t|o|E| & 27| 7b4] 7| vhe] &= H U
NS A e AFE A= AF9] 8RIEvE A A e 4= 9l a1 51
8H|Ei= 00hZ 124 o] 9ith Unkx o 2 FFooh & A A S AL
A3,

Bit R/W Description Default Value
31:16 R Reserved -
15:8 R/W Data read time out. FFh
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| 7:0 | R [Reserved. | 00h |

3.11.4.6 SDC Block Length Register (SDCBL)

Address: FFEQ 2414h

Bit R/W Description Default Value
31:12 R Reserved -
11:0 R/W | Block length. 200h
dlolE H4o) 24 @919l B5o) byte 21715 Aot AA~H <

3.11.4.7 SDC Number of Block Register (SDCNOB)

Address: FFEO 2418h

Bit R/IW Description Default Value
31:16 R Reserved -
15:0 R/W | Multi-block command 2 A}-83}¢] t}4=2] data blockS A48t 72 9 0000h

29| /5 A At dA 2Eolth & £S5 dEd o wirt 1
# st A e w0 o] g

3.11.4.8 SDC Interrupt Enable Register (SDCIE)

Address : FFEO 241Ch
Bit R/IW 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 | FIFO full 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 Interrupt enable Ob
0 : disable
1: enable
0 R/W | Read operation done Interrupt enable Ob
0 : disable
1: enable

SDCSTAT[15:8]°] AEHHE Z2=o]i SDCIE A 2=EH= oo st AEHFHE Enable AEo|t), AEHHET}
Ak JIHHE Mujafdol A a3 2h9]s 3 stal SDCSTAT[15:8] <ol AHHES LA N ES
0o = wh=Y 23y card insert detection 1E]HE 2} card remove detection Q1E| ¥ Ei= SDCSTAT[15] <}
SDCSTAT[14]< 3NF HIEZ} clear A &7] W&o JAEHHE AMH] 2 F8l Qho| A JIE H E Enable H|EE 022
TEo] QIEHE 413 E Disable A 71t}

Advanced Digital Chips, Inc. CONFIDENTIAL 120



Ver 1.6 PRELIMINARY EAGLE

3.11.4.9 SDC Command Control Register (SDCCMDCON)

SDCCMDCON # A ~E] = AF&-217F commandE Ru 7] 93 FA st @l % 2F ot} A}&-217} SDCCMDCON
A <] 2~ o write S} = @l A 2~ o] 227 DA ) 2 command”} SD7F =0l 4 # T}

Address: FFEQ 2420h

Bit R/W Description Default Value
31:11 R Reserved -
10 R/W | Response 7} & & 3} command type$! ] o} d x| & A A 5} v Eo|t}, Ob
No responseE A 3} 7d-$- response”} response bufferol] A 7= 2|
or1-
5

0:no response

1 : wait response

9:8 R/W | Response type= Z 73} H]Eo|t}. Response type% command ©l| 00b

whz} G} x] =& commandol] 2= response typeS 2+ A B & of gt}

00 : short response (48bit)

01 : short response with busy (R1b)

10 : long response (136bit)

7 R/W | Data token©] A}-8& %+ command ¢1 %] o}b\d x| S A A 3}+= ] Eo|t}, 0Ob

Read command %=+ Write command$] 7 -%- ©] H|E & 1= 3} o} 3t}

0 : without data

1 : with data

6 RIW | g ]E1 FIFO9] 9l &9 Waks A A sh+= H|Eo|t}. Read command <! Ob
- 0= A A3l write command€l 7$- 10 & A At}

0: read data

1 : write data

5:0 R/W | command number E #] A &}+= H| E o]t} Command number®] & u] = 00h

MMC ¢} SD card7} =54 th2 22 7719 specS aLé}r) uhgh

00h = CMDO

01h=CMD1

3Fh = CMD63

3.11.4.10 SDC Command Argument Register (SDCCMDA)

Address: FFEO 2424h

Bit R/W Description Default Value
31:0 R/W | Command argument 0000 0000h
Command tokenS- T4 8= &E ol argumentE A A5l =
g A= ol

3.11.4.11 SDC Response FIFO Access Register (SDCRFA)

Address: FFEO 2428h

Bit RIW Description Default Value
31:16 R Reserved -
15:0 R/W | ResponseZ #] &3l FIFO©] T}, ZL7] & 8x16 bit 0000h

3.11.4.12 SDC Data FIFO Access Register (SDCDFA)

Address: FFEQ 242Ch
Bit R/W Description Default Value
31:0 RIW | dlo]H & A73}+= FIFO ©]t}. 27| & 16x32 bit -
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3.12 Sound Mixer

3.12.1 Features
1. o)E-v Ryl A &% o] 9li= Sound dataZS 8 Channel7} %] Playbacko] 7}%5 &} t}.
2. Sound data format-2 4-bit ADPCM, 8-bit PCM ¥} 16-bit PCMS- A Y I},

3. AMBA Master= 2] 7 €] ¥ 2] o] 9]+ Sound dataZ A o] 7}53511, A A ¥ AddressS % 3f Loop
Playback-s 2} © & Sound BufferE 712 4= 3]t}

4. Sound =& Stereo 16-bit MSB(Left)-justified formato] ™, 44.1kHz 2] Sampling Frequency % -5 %} 3t}, o] uj
74 &3l Sampling Frequency 2 $] 3} 16.9344MHz 2] <] - OscillatorE <12 8} 711}, Pre-Scaler2 % 3j) System
Clock& #-335}o] 724 3+ Codec Clock 0. 2 A A] A oF 3}

5. Z}+Z}o] 8 Channel-& 0.172kHzY-E] 44.1kHz7} A| 256 steps . 2 Sound data] Playback FrequencyS A o] & 4=
o) o

PR

™, 256 steps2] Volume=4d 3} 16 steps®] Balance= 4 o] 7}53}c}.

3.12.2 Block Diagram

//] [\\\\
<\ AMBA BUS (AHB) >
\‘\I TE 1[ 1//
Interrupt AHB < . AHB
Slave [ 3 Master
Interface Interface
Channel
1 Arbiter
y v
Channel O
Sound 4_‘ Channel 1 |‘_4 ADPCM Decoder |<_4 Table |
Engine 4
............................. W Pitch Generator |
Channel 7 |g
-------- ‘ 16x32 FIFO (64Byte) |
MSB(Left) Yy e Linear Interpolati
Justified format|  Serial ook | T—n | Linearnterpolation |

Interface h | Generator
SCLK, LRCK, MCLK | External Clock
%+ Pre-Scaler

1% 3-17 Sound Mixer Block Diagram
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3.12.3 Channel Register Map

3.12.3.1 Sound Data Channel n Control Register (SNDCONn)

Z} Channel 2] Data®ll 3+ &2 3 A d sk el A =E o]t

Address: FFE0 3000h / FFEO 3020h / FFEOQ 3040h / FFEQ 3060h / FFEO 3080h / FFEO 30A0h / FFEQ 30C0h

/ FFEO 30EQh
Bit R/W Description Default Value
31:30 R Reserved -
29 R/W | Endian (For 32-hit) Ob
0 : Little Endian
1 : Big Endian
28 R/W | Endian (For 16-bit) Ob
0 : Little Endian
1: Big Endian
2724 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”d $-, 2} Channel2] Half / End Addressell 4 Interrupt 243
14:13 R/W | Quantization mode 00b
00 : Ignore mode setting and set to same state as Channel On = ‘Off’
01 : 4-bit ADPCM mode
10 : 8-bit linear PCM mode
11 : 16-bit linear PCM mode
12 R/W | Loop Ob
0 : Disable
1: Enable
11 W Channel Off -
10:8 R Reserved -
7:0 R/W | Playback pitch FFh
256 steps (0.172 to 44.1kHz)
+ Endian ¥] E+= 77} 32-bit} 16-bite] Byte-Swap©] 7}5 3t
4 Pan pot} Total Level H] E = Sound data®] 2~2]& Al| o] 3} bito] t}. Pan pot<> 16 steps 2> = 4] ‘8h’E Center =
3}o] Left/ Right Balance =7 < 3}, Total Level-> 256 steps ©- & Channel 2] VolumeS %7 3},
% Channel Interrupt B] E = Sound Buffer2] Half / End Addressoll A InterruptE 2 A A] 7] = bito] o},
4+ Quantization mode ¥] Ei= Sound data2] formatS 2 A 3} bite] o}, 7+eF 00 o &2 A& 7 -$-, 312 Channel 2]

On/ Off %} el 7} Off = =] ¥t}

Loop H| E+= Data Size7} A4 € W 9ol A W& sfarx} & o), AR-8-= <= bite] o}, Loop bit”7} Disable©] ™ End
Addressell 4] 3l Channel©] Off7} =™, Enable©]™ ChannelS Off2 73t wj7}%] A< Loop Playback-S:
T gkt

Channel Off H] E -+ End Address®ll €] &+ Channel Off7} o} 734 2] © & Offal a2 2} & uf AFg-F ),

Playback pitch H]E+ Sound data®] Sampling RateES A3} bite]™ 0.172kHz ~ 44.1kHz7}A| 2] 256
steps & = A = gt
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3.12.3.2 Sound Data Channel n Start Address Set Register (SNDADRnN)
Z} Channelol] /] 3 Z3l= 91 5 v 2 2] 9] Sound Buffer Start AddressZ ¢ 2 ol A}-&3}= @ X] ~F o]t}

Address: FFEO 3004h / FFEQ 3024h / FFEO 3044h / FFEO 3064h / FFEO 3084h / FFEO 30A4h / FFEO 30C4h

/ FFEQ 30E4h
Bit R/W Description Default Value
31:0 R/W | Start Address Oh

+ Sound Buffer2] Start AddressE A 7 3}+= @ A ~F o]t} F 32-hit= E = W99 AddressE A7 7153}t

3.12.3.3 Sound Data Channel n Size Set Register (SNDSIZn)
7} Channeloll A 7 -8} 9] 5 o 2] 9] Sound Buffer SizeZ A 4 & ] Al-&3}+= @A 2~E o]t}

Address: FFE0 3008h / FFEQ 3028h / FFEQ 3048h / FFEO 3068h / FFEQ 3088h / FFEO 30A8h / FFEO 30C8h

/ FFEQ 30E8h
Bit R/IW Description Default Value
31:22 R Reserved -
21:0 R/W | Sound data Size Oh

+ Sound Buffer®] Start Address®= -] Sizes A 7d3sl= # A 2=E 0|t} & 22-bito] ™ Size= Word 9] o]t}
whehA, 2 o) 16MByte7}4] A4 = 9l o n-Word -1 ©] gto = g3t Hr},

+ 214 Sound Mixer”} Sound datas ¥+ # <3 i, 32-bit data®s 8 7§#] 71+ 2. 7] wj-ell Sound data®] whA| |}
Boundaryel] th 3} Zero padding®] 2 & 3}t}.

3.12.3.4 Sound Data Channel On / Status Register (SNDCHON)
Z} Channel©] On/Off & ¢ & & W A}-8-3F+= &l A ~~H o] .

Address: FFEO 3010h

Bit R/W Description Default Value
31:24 R Reserved -
23:16 R Channel busy Oh

Ch7~ChoO

15:8 R/W | Channel pause Oh
Ch7~Cho0

7:0 R /W | Channel On / Status Oh
Ch7~Cho

4 Channel busy ¥] E+= Z+2}€] Channel ¢] busy’d Bl & WEFHTE 8 Channel®] & #Fo] &1+aL FIFO7F Empty 7}

=1 o] bit= Clear¥ t}.

+ Channel pause H] E = Z}2}+9] Channel S Pausedt a2 A} & ufj, A8 o},
4 Channel On / Status H|E+ EE Ao & §, g9 Channel<n>S On 3k hite] .
) <] 2~ B o 4] Quantization mode”} 00 & @, o] bit7} 34+ 0 02 A @t} W3k Loop disable2! 7 9-¢l = End

Addressell A1 3|3 Channelo] A} © & Off%¥ t}.

7ok, *SNDCONN’
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3.12.3.5 Sound Data Channel Interrupt Status Register (SNDIRQSTAT)
Z} Channel ©| A1 ++3}+= Sound Buffer2] Half$} End AddressS WEF = & X 2~E] o] T},

Address: FFEO 3014h

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~Cho

4 Half / End Flag Channel n B] E+ ‘SNDCONn’ 2] #] Z~E]o| 4 Channel Interrupt enable= 217 312 =], Sound

Buffer2] Half / End Address©ll A Interrupt”} ¥ A8 A] Set=] = Flag bite] t}. o] & ¢l 5224 &) Address“ﬂ] =
e 4= Q.
% Interrupt 223 A] o] flag bit7} ‘1° 2 A A o] F 1, o] & ¢} A} Channel Interrupt disable3}H Clear ¥ t.

3.12.4 Status and Playback Set Register Map

3.12.4.1 Sound Mixer Playback Set Register (SNDPLAY)
Playback< A4 3 w] A}-&-3F+= &l A 2~ o] .

Address: FFEO 3018h

Bit RIW 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 0Ob
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 Ob

0 : Playback End
1 : Playback Start (During Playback)
sampling frequency — 44.1kHz

+ Master Clock Select H] E ]| 4] AHB Clock< ¥ )& f, ©] Division FactorE 4“3}l Sound Mixer] Master
Clocks A4 sk},

4+ Sound data access mode H]E+= W E || 1= Sound datas 4 -3F+= o“—l% A B 3}= bito] o}, Default=+=
DMA modeo]™, o] AHB Master= %Z}?\E}QE’H gk o] Transfer 522 =2 32-bite] Size2} 8-beat
incrementing burst2 74 -3t} 7FF, Test modeS 9l3he] ‘1°=2 A4 3 4 ¢, olllng‘j 1o 2 8719 HolE=
3] & Channel®] FIFO9l Sound dataES 2} ¢ Yo )

4 Master Clock Select H] Ei= External ClockS A}-83F Z121%] AHB ClocksS #F3Fo] ARgg Al %o o 3F
bite] ©}. w2k External Clock° A}-8-35la 2 & o 16.9344MHz7F 2 835, AHB ClockS Al-&-3+ |
Divider valueZ A A3} 16.9344MHzel 7}713 S wHEofof sl

+ Sound Mixer Playback H] E 3= Sound Mixer2] % A& Enabled}”| 9] gt bito] o},
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3.12.5 Test Mode Register Map

3.12.5.1

7} Channel FIFO2] Sound dataS ¢ 2 3¢

Sound Data Channel n FIFO Buffer Register (SNDBUFn)

w] A}&-3}= g %] 2~ o]t}

Address: FFE0 300Ch / FFEO 302Ch / FFEOQ 304Ch / FFEQ 306Ch / FFEQ 308Ch / FFEO 30ACh / FFEQO 30CCh

/ FFEO 30ECh
Bit R/W Description Default Value
31:0 R/W | FIFO Buffer Oh

Test= 913} Polling mode = 1 A 815 749,

FIFOo! Write 7}

4 FIFO Buffer @l X] 2~ &= Test mode 24 A], 3= Channel?] FIFO°l Sound dataZS x| ¥ ¥+ bito]t}.

4 Z} Channel FIFO+= 16x32bito] ™, 3] Channel2] FIFO9l 8 7§ x] ¢ Yo m 2R 5 2HA]

7 4 9k,

+ Test mode® Z13] A], Channel On / Off B X ~E:= &4 Off el = A& ¥ ook 3}, Playback’ el o] A

FIFOZ} Empty-Ell 7} o} ¥ v} = Sound datas

3.12.5.2

Z99,

Z} Channel2] & A FIFO Level % Hl & YEM) = &l X &= ot}

Sound Data Channel n FIFO Level Status Register (SNDLEVN)

Address: FFE0 301Ch / FFEO 303Ch / FFEO 305Ch/ FFEO 307Ch / FFEQ 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 value : 0 ~ 16

% FIFO Level @A 2~E]+ Test mode A1 4 A], 3l % Channel] FIFO Level A}l 2 0 ~ 16 7}A] YEFJ & bito] T}

3.12.6 Audio Serial Interface Format

3.12.6.1 MSB (Left)-justified format
Serial D/A Converter2}9] Interface= MSB(Left)-justified formatS- %] st} ol 28 ol A H &= vhe} Z-o] LRCK
1% risingoll A F-€] MSB7} A ZFElth, LRCK7} <1’ uff, Left Channelo] ¥ ™ = 57} &<t SCLKE 16F7] S Z- =1},
Serial D/A Converterol] A= ©] SCLK®] risingd | dataE 7}4 7} Al o}
\ '
LRCK LEFT \ RIGHT /
SCLK - Il,l"_|'l .I,I'I_h'llll II,I"_ .Ii— '|Il _"\Il II.I.:—- I lllld—|lI I l.-"_"\l II,I'I_|"\. Ili— Ii—'| —1.\.I .I,l"_|'l,l .II.1—|"‘lI
\— |- | S S p-— () _/ L | S S N L (- L
B E AT Mt Vs Y MsB Y\ Zna T T \ -ty LSBT
SO pospse sit Adasuf(isuf Bt A A Bit Agasnf\
217 3-18 MSB(Left)-justified Format
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3.12.6.2 Codec clock and Serial bit clock frequency

Codec clock o}l Fol A} o] LRCK2e] #AE Y Y, A A Sound Mixeroll A +16.9344MHz 2] Master
clockS A3}, oo w}e} 384fs 1] &< 44.1kHz = &2 3} A H ).

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

3f 3-16 Sampling Frequency and Codec clock

Serial bit clock frequency-> ¢l ol Al A58+ vk} o] Sound Mixerdll 4] %] &}3L )l+= Codec Clocke}e] #HAE
LERH T

CODEC Clock Serial clock frequency (SCK)
384fs 32fs

3f 3-17 Sampling Frequency and Serial bit clock

3.12.6.3 Volume and Balance Control

Volume Control-> Total Level©] # o] ‘FFh’©] 12, Z 4 0h’ 2. 24 Volume 2= 3} ] 256steps. 2. 2 A| o] gt}

Max

Total Level | Min Scale Down

A

3f 3-18 Total Level steps

Balance Control-> Pan pot©] ‘8h’S Z4] ©. & 3}o] 16 steps. . & Panningo] ¥t} ‘Oh’ ol A= Left / Right & Off
e 7E H e

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
3t 3-19 Pan pot steps
CONFIDENTIAL Advanced Digital Chips, Inc.
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3.13 CRT GUN

3.13.1 Description

EAGLE®! W7 Gun Controller= 27§ 2] Gun Module Interface”} 7}s 3™, Non-Interlace / Interlace 2 4 &
Gune] <A (Positive / Negative Trigger ) 22 74 ©] 7153} t},

3.13.2 Features

* Max 2 Gun Module Interface.
e Gun =77 (Polarity ) & Display ( Non Interlace / Interlace ) 4274 7]%.

3.13.3 Block Diagram

[ D Interrupt
Request Gl.lﬂ 0 |§ :I
_> Gun
Input
Display port
Coordinate( X,Y)
Display
Dis Iﬁ Related
AHB '—._> play ( ,’ Signals
Counter
Infer'fﬂce Control
Signals
Display
Coordinate( X,Y)
_>
<« 6un 1 |Z|
Interrupt
\. J R
p Gun

Input
port

1% 3-19 CRT GUN Block Diagram

Operational Descriptions

19 9] Display Counteri= CRT-Controller=%-¥] Display ¥¥ Al& ( H/V Sync, H/V Display, Dot clock, Field
(Interlace] 739-) )= Wrolr & A FA} 5 1L )= Displayoll 4 9] 2 %= Counting 317 €t}

ojuff 95 Gun Y ¥ port=F-E Triggerdl 7} 5] A1 =¥, Interrupt7} LA SHA =™ A A Guno] A A]&FaL 3l
Display 2} 3£ 7} Gun X/Y 2} 3% Registeroll A 7%] Al ¥t}
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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 / Non-Interlace Mode setting Bit Ob

(0: Non-Interlace Mode, 1: Interlace Mode )

3 R/W | Gun 1 Polarity Bit ( 0: Positive Trigger, 1: Negative Trigger ) 0Ob

2 R/W | Gun 0 Polarity Bit ( 0: Positive Trigger, 1: Negative Trigger ) 0Ob

1 R/W | Gun 1 Enable Bit. 0Ob

0 R/W | Gun 0 Enable Bit. 0b

Control Register2] Bit 0,12 Gun Module

Bit 2.32 2|4 Gun ¢ E‘:‘«] Interrupt El_l”

Posmve Trigger Mode?! 74-5-<l <] &
$-oll 37 Edgeol] A Interrupt7} ‘ﬂ”}} SHA ] o},

B|t 4+= Display] 545 <] stA €t

Non-Interlace mode <1 7 - 43 & 712l st} Y327} 14 5 7}3hol| ]3], Interlace Mode?! 7 -4l

A A Fieldoll o3f YO Z7|gke] AR =™ +3 574 Entet Ya3E7F 24 S7FebA Tt

3 migg A7
% o)Al F .
Edge°ll A Interrupt”} A 3}HA =™, 9ol 2 Negative Trigger Mode <!

]

_IE N mlo

[e)

=

_Z:
[e)

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

Address : FFEQ 4004h / FFEQ 400C

Bit RIW 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 : FFEQ 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’} 2FA8& ], Guno] XAl = A Display FEE A7d3}H, Interrupt
kA Al bt} Up-date ¥ T

3.13.7 CRT GUN Interrupt Status Register (GUNIRQSTAT)

Address : FFEO0 4014h

Bit RIW Description Default Value
31:2 R Reserved -
1 R/W Gun 1 interrupt Pending bit Ob
& bitell 18 2 75, Gun 12] interrupt pending bitS B 24 ),
0 R/W Gun0 interrupt Pending bit Ob
& bitoll 18 £ 7 -, Gun 02] interrupt pending bitS- B 24 F T,

Status ( Interrupt Pending ) Register= 3 J Channel 9] interrupt &4 555 <& 57 © o}

Interrupt”} 2 A3 5} A ¥, 3 3 Channel2] Pending Bito] 24 ¥,

Service routine®] #] 2] % ( Interrupt Controller2] Service RequestE Clear A] %1 ) 3 - Channel Bit ¢ X] o] “17&
Writed} Al ¥ Pending bit-> 1] &4 H o}
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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

Z1%] 3-20 CRT GUN Interrupt Handling

Advanced Digital Chips, Inc. CONFIDENTIAL
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3.14

Video Encoder

Introduction

£ &A1& Multi-Standard Video Encoder IPAF-E--& 9] $F 2} 5 o] o}, Multi-Standard Video Encoder+= Digital Component
H 3] g

Data (RGB)= #o}5 o] 4, NTSC/PAL & e 2] E3t g AAl 5=

3 A3 8k}, Multi-Standard Video Encoder] &4 &

o3} 2},

Multi-Standard Video Encoder Features:

3.14.1

Multi-Standard
Format Lines Fields FSC (Mhz) Country
NTSC-M 525 60 3.579545 USA, Many Country
NTSC-Japan 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-I 625 50 4.433619 Great Britain, others
PAL-M 525 60 3.575612 Brazil

3.14.2

3% 3-20 Video Multi-Standard

Features

Digital PAL/NTSC encoder

Hue Program Control

RGB to YCbCr Converter

Internal Color Bar Test Pattern

10Bit CVBS Output @ 27Mhz

Programmable C-Filter Bandwidth

Programmable Pedestal Level On/Off

Programmable Multi-Standard Format

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

“-IeMMUO®»
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3.14.3 General Description

vt 2 ¢lzH = YA " d=Z 24, Color Bar Pattern generator, RGB to YCbCr color space converter, internal timing
generator, multi-standard encoder and register &5 0.2 4 & o] T}, HE3F o] u] X] A o] 9] H 2] A]-S- 9] 3] HUE control,
Chrominance Low-Pass Filtero} 22 7|55 A2 3} a1 9l t}. Horizontal / vertical active signal Enc_ HAV S} Enc_ VAV
start position®} polarity A ] & ¢] gk Enc_HPC and Enc_VPC Control @l X 28 & A &-3}aL T}

B Video Encoder Block Diagram

Enc_RGB Enc_CVBS
| 1obit
> DAC

Enc_ DacCIk|

Enc_VS

Enc_VAV

Enc_HS <=

Enc_HAV

Enc_FID

EnC Cntrl - F?O”."to'
(8bif*3) g eqister
Signals

1

1 1
ExtZVS Enc_rstb E
Ext HS Sync_Sel — nc_Clk

1% 3-21 Video Encoder Block Diagram

B Interface Internal Signals
1. Input:
Enc_rstb : Encoder Reset Signal (Active Low)
Enc_Clock : Encoder system clock @ 27Mhz
Ext_VS: CRT Controller Vertical Sync.
Ext_HS : CRT Controller Horizontal Sync.
Sync_Sel : CRT or Encoder Sync. Select Signal
Enc_RGB : Encoder RGB 8bit @ 13.5Mhz
Enc_Cntrl : Encoder Control Register Signals (8bit * 3)
utput:
Enc_VS : Encoder Vertical Sync. Signal : Active Low
Enc_VAV : Encoder Vertical Active Signal : Active High
Enc_HS : Encoder Horizontal Sync. Signal : Active Low
Enc_HAV : Encoder Horizontal Active Signal : Active High
Enc_FID : Encoder Field Identifier Signal (‘0” : Top(Odd) Field, ‘1’: Bottom(Even) Field)
Enc_CVBS : Encoder CVBS Data @ 27Mhz(Composite video: 10bit)
Enc_DacClock : Encoder CVBS DAC Clock @ 27Mhz
3. Control Register Signals: Refer to Control Register Map

N
A N N e I N N N N N NN
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B Relationship between Data & Timing Signals

 ——

Top Field (FID=0)

Bottom Field (FID=1)

240 Line Per Field

< 720Pixel@13.5Mhz

Enc_HA

1% 3-22 Video Encoder Relationship between Encoder Timing Signals and Data (NTSC)

240 Line Per Field

A
v

Enc_HAV U

leooes) U U L__

Enc_VAV

1% 3-23 Video Encoder Relationship between Enc_VAV and Enc_ HAV
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o] O’ ojn A9} AlFHE Sync. A& (Enc_VAV, Enc_HAV, Enc_FLD) Alole] #AE HolFa 9t}
Enc_FLD 2! %+= Top(Odd)/Bottom(Even) =% 7}2]7]+= Al & o]t} Data rate> 13.5Mpixels/sec®]t}. Horizontal
Q12 720 A= ¥ o] gl o, Vertical 2+ NTSC 7 -9- §F = 240 2121, PAL 7 - 3 Z=of 288 &}Qlo=
= o] Q)

B Video Encoder Master/Slave mode control

H]T] Q. o=t o] Master/Slave =% Y= 21321 “Sync_Sel”ol] 2|3 A& %™, CRT Controller Configuration
gl A ~F] 18 Bite] Aol wet At “Sync_Sel” ¥ 4AlE7F ‘1 o], H|H L NIV = Master K=
28k, “Sync_Sel”o] ‘0°¢]H Slave X =& 52}k
Master 2. =< w], Frame Memory, Storage & ¥} -2 #4322 58 H|t] Q. g o] & = pre-load 3l 7] 913l Enc_HPC
9} Enc_VPC #A~HE ©]&3}lo] Horizontal/Vertical Pre-active Xl & (Enc_HAV, Enc VAV)E A3t} =gt
Enc_HPC ¢} Enc_VPC ¥ *| ~HE ]85} Horizontal/Vertical Pre-active Al & 2] polarityS A 8 gk 4= ]t}
obgflo] 12 Enc_HAV &3 2139} Enc_HPC @A 2H 49 7k Abele] #AE velaL 9o, Enc_VAV and
Enc_VPC9}9] A % & U3}t
Slave = =< ], Sync. 41 & (Hsync., Vsync. 5 ) CRT Controllerol A A4 ¥ 2 &5 ol A 521351 A Fu),

Enc_VS_| |
S mimininininininininin
| |
| |
|
|

Enc_VAV

Enc_VAV

Enc_VAV |

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

1% 3-24 In Master mode of Video Encoder, Relationship between Enc_VAV & Enc_VPC reg.

B Video Encoder CVBS output timing

Multi-Standard Video Encoderoll A &3 == 53 94 215 (CVBS) 2] &8 1382 o o] 173} 7t
NTSC System-> Top/Bottom Field= F-&% o4 X5 525 Line (Active Line:480Line, Top/Bottom:240 Line) 2. =
T4 5™, PAL System- 625 Line (Active Line : 576 Line, Top/Bottom:288Line) & 2 -4 & o] it} ofgl 218 3} 7Fo]
Field7} W3} F7roll A B3+ o4} Al 5= Equalization Pulse, Serration Pulse, Equalization Pulse® -4 5] g1t}
T3k 2} System2] color burst phase<= line by line 0. & WA F T},
HITA o2 A= B 4 A S = ofefof #oh

Composite NTSC/PAL=Y +C
=Y + Usinot + Vcosot, o = 2rFsc
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SERRATION
PULSES

l/\ T/\—>ANALOG FIELD 1

524 525 1 2 3 4 5 6 7 8 9 10 11 22
EQUALIZING EQUALIZING
PULSES N BURST PHASE PULSES
—ANALOG FIELD 2 /\ I/\
261 262 263 264 265 266 267 268 269 270 271 272 285 286
|
START
OF

l/\ T/\ l/\—» ANALOG FIELD 3 VSYNC l T l/\

524 525 1 2 3 4 5 6 7 8 9 10 1 22

E—

—
1 FRAME 2 FRAME "\ BURST PHASE

N

VAN ——= ANALOG FIELD 4

261 262 263 264 265 2 J L

S -
BURST BEGINS WITH POSITIVE HALF-CYCLE v

VURST PHASE = 180° RELATIVE TO B — Y — j—‘}‘—HSYNCI—l\"
" "

268

269

BURST BEGINS WITH POSITIVE HALF-CYCLE
VURST PHASE = 180° RELATIVE TOB - Y

A

—»

b4

ASVAN

271 285 286

|« HSYNC/2

1% 3-25 Video Encoder NTSC System CVBS Timing & Color Burst Phase

—

621 622

N

— ANALOG FIELD 6

313

310 312 314 315

- ANALOG FIELD 7

l—— ANALOG FIELD 8

316 317 318 3il9

1 ] TN
gigEyEgiy
VAN
NN
!T I} AN AN
Ipiyigiy
AN

9 L 320

335 336

308 309 310 314
ElILDE ONE
BURST
BLANKING EILDE TWQ

INTERVALS

EILDE THREE

T
|

| EILDE FQUR

BURST PHASE = REFERENCE PHASE = 135° RELATIVE TO U PAL SWITCH = 0, +V COMPONENT
BURST PHASE = REFERENCE PHASE + 90 = 225° RELATIVE TO U PAL SWITCH = 0, -V COMPONENT

(B, D, G, H, |, Combination N) PAL Format and Burst Blanking

Z1%] 3-26 Video Encoder PAL System CVBS Timing & Color Burst Phase
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® HUE control

Color sub-carrier= 27MHz Dot Clock . 2 H-8 7HEo{ 2t} 13 9] 94 & Dot Clockel] Jitter =+ Frequency Deviation
5] 8.2lel 93] HUE noise”} 2438k e] Color sub-carrier7} 9§ =% ¢ & 4= 21 t}. Video encoderi= HUE noise®ll <] $t
Color sub-carriere] o =& 24 3}7] 913l 8 bit Enc_ HUE @ *X| =€ & #|-&3}aL LT}

136
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3.14.4 Encoder Control Register Lists
The below Control Registers are used to control the each of Multi-Standard Video Encoder.
Multi-Standard Video Control Registers map
Name Bits | Default Function Description Etc.
Video Encoder Control Registers
Enc_Mode 8 8’h00 Encoder Mode control register
Enc_Hue 8 8’h00 Encoder Hue adjust control register
Enc_VPC 8 8’h40 Encoder Vertical Phase control register
Enc_VPC 8 8’h40 Encoder Horizontal Phase control register
Enc_Test 8 8’h00 Encoder Test control register
Enc_Brightness 8 8’h80 Encoder Brightness register
Enc_Contrast 8 8’h80 Encoder Contrast register
Enc_Saturation 8 8’h80 Encoder Saturation register

3.14.5 Enc_Mode Register (ENCMODE)

Address : FFEO0 4400h

Bit R/W Description Default Value
31:8 R Reserved -
Encoder Input Video Data Select
: Input Component2] ¥ WS- A B15}= A of 2| X 2 oW, “10”=
A B & U)ol 9l Test Pattern (Color Bar Pattern)©] Display = ™,
7:6 R/W | “007- Input Format®] RGBZ % o] 31 2™ CVBS Signal & A4 3} 7] 00b
Z el Color Space Converter & &3} H 4] YCbCr Format ©. = ¥ ¥t}
00 : RGB Data Select
10 : Internal Color Bar Select
Software Reset
: Software Reset©. =, Video EncoderZ Disable or Enable*] 7] =t
5 RIW | AR&¥ T 0b
0 : Software Reset
1 : Software Set
Pedestal enable
:NTSC73-%-, & uk3 o & 75IRE®] 3] 3% &= Pedestal Levelo] &7 5},
4 RIW NTSC-J7d-$-i Pedestal Levelo] =43} %] ¢k=t}. o] Pedestal Level 2] ob
on/offs2+<- control 3t}
0 : Pedestal Off
1 : Pedestal On
Chrominance Low-pass filter bandwidth
: CLPF2] Bandwidth= A 8] 3}+= #| o] 2| x| 2~¥] &, Color Bandwidth”}
S5 5 94 AlEe A7 Colord B7F wel A=tk
3:2 R/W 00:1.2Mhz 00b
01:1.0Mhz
10 : 0.8Mhz
11 :0.6Mhz
Format
s A E B odak A5 9] SystemS A B = Ao Bl A 2~E =H, 7}
_ Systeme]l 9+ Timing 2 FSC -] A5 4 o2 A A H ),
1:0 R/W 00 NTSC 00b
10 : PAL-M
X1:PAL
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3.14.6 Enc_Hue Adjust Register (ENCHUE)
Address : FFEQ 4404h
Bit R/W Description Default Value
31:8 R Reserved -
7:0 R/W | Encoder Hue Adjust 00h

: 5% 9 Al 9] Colorg W skA 7] = Ao

X 2~E] 2 A, 8 bitol]

&
2] & A 360% Color PhaseE =4 & <= 3t} =, 80h-2 Color Burst
PhaseE 1805 3] & Al o 24|, B3t o4 Al & o] MZo] 1 Aol

s 1
aikas

3.14.7 Enc_VPC Register (ENCVPC)

Address : FFEO 4408h

Default Value

Bit R/IW Description
31:8 R Reserved -
7 R/W | Enc_VAV_P 0Ob
oAl 7 of] A& %] 3= Vertical Active Signal2] Polarity= ¥4 A] 7] = A o
A <] 2~ Bit.
0 : Encoder Vertical Active Signal Polarity No Inversion
1 : Encoder Vertical Active Signal Polarity Inversion
6:0 R/W | Enc_VAS 40h

: ol T o] AR5 = Vertical Active Signal 2] Start LineS A €] a}+= A o]
A A 2~ o]t} o] Alo] A 2~HE WA E O 24, Image Rolling 2}

FegRE EFe Uk
00 : Encoder Vertical Active Start Line Shift +64 Line
40 : Encoder Vertical Active Start Line no Shift
7F : Encoder Vertical Active Start Line Shift —64 Line

3.14.8 Enc_HPC Register (ENCHPC)

Address : FFEO 440Ch

Default Value

o) Lo HIE B FE 5l
00 : Encoder Horizontal Active Start Shift +64 Pixel
40 : Encoder Horizontal Active Start no Shift

7F : Encoder Horizontal Active Start Shift —-64 Pixel

Bit R/W Description
31:8 R Reserved -
7 R/W | Enc_HAV_P Ob
: ol 75} o) AF-&%] = Horizontal Active Signal 2] PolarityS WFA A 7] =
Ao} # %] 2~¥ Bit.
0 : Encoder Horizontal Active Signal Polarity No Inversion
1 : Encoder Horizontal Active Signal Polarity Inversion
6:0 R/W | Enc_HAS 40h
: gl = o] A}-8-¥] &= Horizontal Active SignaH Start Pixel = 4 9] &} =
Ao G A =¥ o]t} o] Ao} HA 2~EHE M T Z M, Image 3}

* When Encoder Master Sync. Generation Mode(CRT Configuration reg.[18] = ‘1°),

Enc_VPC reg. 3Fh, Enc_HPC reg. 38h set.

Advanced Digital Chips, Inc.
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3.14.9 Enc_Test Register (ENCTEST)

Address : FFEOQ 4410h

Bit

R/IW

Description

Default Value

31:6

R

Reserved

5:4

R/W

Video Output format

: Normal modeol] A A} %= #|o] g A ~H Bits2 ofU ™, ¢4 A5S
#1384 %3S CVBS or Luminance. or ChrominanceZ A &l &}= 7 o]
%] 2~ ¥ Bits.

00 : Encoder CVBS Output

01 : Encoder Luminance. output
10 : Encoder Chrominance. Output
11 : Reserved

00b

Reserved

R/W

DAC Clock Polarity
: Normal modeol] A A} 5= #|o] A 2~ Bits2 ofU ™, v+ A5 A,
9]+ DAC# Clock Phase”} B4 @43 73 -§-oll AF-&317] 913k A o]
| %] 2~ ¥ Bits.
0 : DAC Clock Polarity No Inversion
1: DAC Clock Polarity Inversion

0b

3.14.10 Enc_Brightness Register (ENCBRIGHT)

Address : FFEO 4414h

Bi

R/IW

Description

Default Value

31:8

R

Reserved

7:0

R/W

Encoder Brightness Control
: Luminance Bright Control

80h

Brightness Control :

8°b1111 1111 : 255 ( Bright)
8°b1000_0000 : 128 ( Default)
8°b0000_0000:0 ( Dark)

3.14.11 Enc_Contrast Register (ENCCONTRAST)

Address : FFEO0 4418h

Bit R/W Description

Default Value

31:8 R Reserved

7:0 R/W Encoder Contrast Control

: Luminance Contrast Control

80h

Contrast Control :
8°b1111 1111 : 255 ( Maximum Contrast )
8’b1000_0000 : 128 ( Default)
8’b0000_0000:0 ( Minimum Contrast )

3.14.12 Enc_Saturation Register (ENCSATURATION)

Address : FFEO0 441Ch

Bit R/W Description Default Value
31:8 R Reserved -
7:0 R/W | Encoder Saturation Control 80h

139
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| | | : Chrominance Saturation Control |

Saturation Control :
8’b1111_1111: 255 ( Maximum )
8’b1000_0000 : 128 ( Default )
8’b0000_0000:0 ( No Color)

Advanced Digital Chips, Inc. CONFIDENTIAL
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3.15 CSC Image Capturer

3.15.1 Description

EAGLE®! W]”¢¥ CSC Image Capturer <= <7 ( Decoder or Scaler -> CSC blockS | %I Color Space Converted Data,
RGB 8/8/8 )& ¢ 2 Wol o] & Frame Memory®ll #4738l &S 4333} A F o).
0 7}% © 2 RGB data?] ©]5 (Gain )< 24 4= A2, X/YZ Down Scaling, X/Y 23 A7 9] 75 ] St}
5ood Ak 1= o] el uh} (Interlace / Non-Interlace ) Moded A ©] 7158}, Multi-Master Systemoﬂ 19| 3-8l
‘LPE Local Bus (EAGLE®] 7 -9- AMBA 9] Layer) & &8-S =tl3} A1 = =5 Bus & 2 access time A4

o] 7he st A w o gl

3.15.2 Features

« Interlace / Non-Interlace Mode #| €.

* Pixel-Gain 274 7| %

* X/Y Down Scaling & Rendermg X/Y Position 274 715

* Selectable Bus Request FIFO Level. ( 16 or 32 Level Request )

* Notice !!!

%1 3 Dot-Clock2] 5+ 3}4=1+= CSC Image Capturer Module2] System(AHB) 5 2532 2] 1 0] &} 7} ] of of s},

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 Image Capturer
Core
FIFO
Control
Main Control Frame Signal
FSM Memory ﬁh)
Addr,ess
7> Engine
Dedicated
) [63:0] X[31:0]
AHB Sonurel FIFD Write DMAC Dual Port FIF(
Interface | BN Pixel Gain AN &
Controller . | FIFO FIFO Data
ontro
Signals Controller « >
// o
Down
Scaler
\, J ) - i \ J
Display Related Signals
Frii1/n7elf| Fleld SynG e
Displa;
Dot Clol P ky Frame Memory
CSC Conversioned Data Related Signals
Request, Address, Data
CSC Enable
-
Interrupt
Request

Z1%] 3-27 CSC Image Capturer Block Diagram
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3.15.4 Operational Descriptions

$eo] 1o A * 73 CSC Image Capturer 7l AHB Interface Module, Engine Core, Engine DMAC & FIFO

=
Controller, 64x32 Dual Port FIFOZ -4 & ©] )t}

0 rlo

1) AHB Interface Module :

AMBA “&%] Layerel t] g}t Bus Interface module©] ™ Register Bank& 3£ 33}l LT},

Registere] W-&52 Engines &2 A]7]7] 913k Aloj2l & 2 Master Devicedll module®] & JelE &el7] 93
|8 ARRE

2) CSC Image Capturer Core:
Engine Core= =1 Al Main Control FSM, Pixel Gain Controller, X/Y Down Scaler = /3 & o] 2] ]t}

Main Control FSM2 <34} 3=l Al & ( Sync, Display, etc.. )2] 4 X = Htolr A A Engine?] 52 Alofsles 982
=83}, Pixel Gain Controlleri= ¢} 2 RGB Data®] Gaing Z=* &}/ "t}

X/Y Down Scaleri= “d %] ¥l Down Scale Factorell w2} imageE Sizingsl= & &2 4-31 514 H .

T3 Brrx o2 Frame Synce Rising Edgerttl Interrupt® 2. &A ®ul. ( Graphic@® S8 #oZ

A F3 =
3) Engine DMAC & FIFO Controller:
Engine DMA Controlleri= 414 ¥l Bus Request FIFO Level 2 FIFO Levelol @&} Bus &35 3HA ©™, Bus Ao}

H3 5 A, 487 Request Level 7 Memory Controller2} 54135} A # T},
FIFO Controllert— W4- FIFO ( 64x32 Dual Port Sync FIFO )il th 3l #| o & it}

3.15.5 Engine Control Register (CSCICCON)

Address : OxFFEO 4800

Bit R/W Description Default Value
31:10 R Reserved. -
9 R/W | Color-Space-Conversion Source Select
0: External Video Decoder Ob
1: Scaler
8 R/W | Color-Space-Conversion Block Enable. Ob
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: Non-Interlace Mode
1 R/W | Engine Enable Ob
0 R/W | Image Capture Mode Ob

Control Register2] Bit “0” Image Capture Mode+= Rendering Engine®ll 4] ] Render to Front Buffer / Back Buffer 417
BitZ} &74 Memory Map”d-oll 4] Frame Buffere] 7|42 &8} A A},

1. Capture Mode Off / Front Buffer Rendering

Capture 5 2Fo] o] F A %] ¢k o 1, Frame Buffer= 1717} &4 & A .t}

o] 7 -9- Frame Buffer = Rendering Buffer = CRT Display Buffer.

CRT Display®?} Renderinge] 5<% Bufferoll /] o] F x| = 2, Display’oll A o]®l E2}o] WA dojyhi=to] <]
st el 4] 9] Rendering 2 27} @ A Display™] 32 9l+= St A B 5% 9l a1 HolX| &8 % gt}

2. Capture Mode Off / Back Buffer Rendering

Capture 5 2Fo] o] F A %] ¢k o ™ Frame Buffer= 2717} &9 & A .t}

CRT Display+= Front Bufferol| 4] ©] 2 2] A] = v, Rendering<- Back Bufferol] A o] &zl t}.

Buffer2] Switching-2 Rendering Enginell 4] 2] Flip Commandell 2] 3} <=3 # v}

#29] &2 Mode (11 9] 52 2=)9} 2] Rendering buffere} Display buffer7} A 2 2445 2 2 | ( Rendering Buffer =
~Display Buffer ) Rendering 2] Z 3= Flip Command 5=3 ©] % 2] 3} o} 4| Rendering 5 23} 5 %?‘5} Al Display¥ t}.
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3. Capture Mode On / Front Buffer Rendering

Image Capture 5 2}o] ©] A ™, Frame Buffer+= 17§ 7} &3 = A ¥t}

o] 74 $- Frame Buffer = Image Capture Buffer = Rendering Buffer = CRT Display Buffer.”} ¥ t}.
9] ] 133} o] 3701 9] ‘5 #to] 5 Bufferoll A WA sf = 19 9} 72 ko] Ypebd 5= At

4. Capture Mode On / Back Buffer Rendering

Image Capture 5 2to] o] %™, Frame Buffer= 4717} &3 ¥ A4 @},

Image Capture, Rendering, CRT Display & Z+o] A2 Z}7] th& Bufferol] /] 4~3 = ™, Buffer2] Switching-= Rendering
Enginecll A ¢] Flip Commandel] €] 3} o] 2t}

Buffer 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 Image

Capture Buffer. Frame Buffer #2 X Frame Buffer #3 X Frame Buffer #0 X Frame Buffer #1 X

1% 3-28 Frame Buffer Switching & Pipe Line Operation

Local SDRAM

Data RAM
Area

Frame Start Address Ta

Frame Buffer #0

Frame Buffer#1

Frame Buffer#2

Texture Start Address Frame Buffer#3
(If Non Texture Memory Mode — ——a
Activated )

Texture Area

1% 3-29 Frame Buffer Assignment
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Frame Buffer2] Sizet= Displayd Screen<] Size( CRT Controller2] X /Y Resolution )l ©] 3l A% € t}.

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 Register2] Bit “1” Engine Enable-2 EngineS- &4 / v] &4 A1t

Enable BitS- Settingsl”] o] ol th& ParameterE< Agstol A &2 5 parameter®] Wsleo] FaFe whx| s
gt}

CSC Image Captureri= FrametH9] 2 o] £ 2] A ®t}. 7} Enable bitS- 52 T ClearA 71t 2t = & A 23521 3} 9]
CSC Image Captureri= Al A =1, 3 2 Frameo] 2% 5 Engine Idled Bl 2 H o] 3} A H )

Control Register2] Bit “2” Non-Interlace / Interlace A 4 Bit> <] 3 J <] 2 format ( Interlace / Non-Interlace )°ll w2}
A 7hs st e 5ol 9l

Control Register2] Bit “3” FIFO Request Level Setting Bit<> 4 7k} &A1 FIFO2] Levelol g} Local bus A o]
B3-S 2 A3 ¥t} FIFO2] Depth= 6401, 16 (Quarter Full) / 32 ( Half Full ) Request 2 & o] 7}5 3}t

Multi Master Systemeol] 4] Data Acquisition time©] ®Hg}of 5}l &-8-oll 4] = ©] bitS Quarter full request 24 S 2 3} 11,
7 A4 Q1 bus request time-S- 3] 4 3}3}17] 2184 ©] bitS- half full request 4 4 ©. & o},

Control Register2] Bit “8”-2 Color Space Conversion BlockE &7 / v] &/ 3} Al 71t}
Control Register2] Bit “9”-2 Color Space Conversion Block2] ¢} % SourceE A % 5} Bit | t}.

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 Pixel Gain Control 0Ob
( 1: 0 dB<=Gain < 3dB, 0: -infinite< Gain < 0dB )

5 R/W | Green Pixel Gain Control 0Ob
( 1: 0 dB<=Gain < 3dB, 0: -infinite< Gain < 0dB )

4 R/W Blue Pixel Gain Control 0Ob
( 1: 0 dB<=Gain < 3dB, 0: -infinite< Gain < 0dB )

3:1 R Reserved -
0 R/W | Gain Control Enable Ob

Pixel Gain Control Register= %] 2 R/G/B Data2] ©]= ( Gain) < control $+t},
Gain Control §l°] 912 #k 2t 2 ImageE Captured} 7] $13l 4 Pixel Gain Control Enable Bit<- “0” 2. 2 Setting 3+l

Gain Control¥ Pixel®] %% k-2 [ Pixel[7:0] * { Gain Control, Gain Value[7:0] } ]/ 278 2} #o] LtEbd 4= 9lor,
Overflow7} A gohd ) A7 ¢h-& 3 o ¢k ©. = Clipping A1 7] Al ¥t

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 Down Scaling Enable Ob

Advanced Digital Chips, Inc. CONFIDENTIAL 144



Ver 1.6 PRELIMINARY EAGLE

0: 1:1 Mapping
1: Down Scaling Enable.

X Coordinate Down Scaling Control Registeri= Capture image S X3 %3 © 2 Down Scaling 3} 7] ¥ T}

Down Scaling$lo] XZ o|u|2]E Ul = Capturedl”] $l38]4 X Coordinate Down Scaling Enable bitS “0"2.2
Setting 3t}

Image= XZ Wako = : ((Down Scale Factor + 1) /32) * Original Size ¢} #©] Down Scaling ¥ t}.

3.15.8 Y Coordinate Down Scaling Control Register (CSCICYDSCON)

Address : OxFFEO 480C

Bit R/IW 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 Register+= Capture imageE Y= ®3 S 2 Down Scaling 3} 7] ¥ t}.
Down Scaling$lo] Y& o|u|2]E 102 Capturedl”] 93] Y Coordinate Down Scaling Enable bitS “0”2.2
Setting g+t
Image:= Y& Wako = .
Down Scaling Factor Fh ~ 8h : ( ( Down Scale Factor + 1) /16 ) * Original Size
Down Scaling Factor 7h ~ Oh : ( ( Down Scale Factor + 9 ) /32 ) * Original Size
9} #+o] Down Scaling ¥ T}.

3.15.9 Rendering X Start Point Register (CSCICXSP)

Address : OXxFFEO 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+= 8} ol] = = % Capture image2] Xz 315 A A A E ).
XF o] d7g X3k ko = 16 Pixel 9] Offset 7] = A& 4= 9t}

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 ) 000h
0 R Reserved -

Rendering Y Start Point Register+= &} ol < = ¥l Capture image®] Y32 & A 3tA €t
Y Fo e YA F o 2 2 Line?| Offset 17 2 A A & = gl o},
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3.16 OSD Controller

3.16.1 Features

OSD#F On Screen Display2] <ol = CRTCZF B+ &8 G2 floll 54 o|vA & a5y = 2u g o] 3o
HAFE= 75 shar 9t

- 4bit, 8bit, 16bit color |-

- Interlace / Non-Interlace #] 1

- CRTC resolution (Resolution is determined by CRTC)
- alpha blending =] ¢!

- Programmable OSD window #] ¢

3.16.2 Block Diagram

AMBA Bus (AHB) >
r"'_________________'."._ ________________ "‘I
| - |
: AMBA :
| Interface |
| |
Local : :
Mermary I ¢ I
Control : Pallete :
Mamory FIFO N Memory [ | Output I
‘:;\ Interface :\\ 32x32 | —1” [Beneration| | I
32bit 32bit 16bit | 256X 24| 24pit -
| Fdbit
| L:: > |
| |
T CRTC
Video Data
control 24bit
signal

13 3-30 OSD Block Diagram

Advanced Digital Chips, Inc. CONFIDENTIAL 146



Ver 1.6 PRELIMINARY EAGLE

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 | OSD Enable Ob
4 R/W | CPU Palette RAM Access Enable Ob
3 R/W | Second Visible Area Enable 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

+ 71 9] Visible Area Enable /| E& X 5 Disables}d tj~Zd o] 3} A A 7} Visible area”} F ¢}

3.16.4 OSD Transparent Color Register (OSDTC)

Address : FFEQ 4C04h

Bit R/IW Description Default Value
31:24 R Reserved -
23:16 R/W | Red value 00h
15:8 R/W | Green value 00h

7:0 R/W Blue value 00h

OSD image < ll A Fr 8} A] BHFaL 412 A3 A o= el A 2 F o]t

3.16.5 AlphaBlending Control Register (OSDACON)

Address : FFE0 4C08h

Bit R/W Description Default Value
31:26 R Reserved -
25 R/W | Alpha Blending Color2] 714=5 A4 3} @l A 2~ E ¢ Ob
0 : Alpha Blending Color Registeroll A1 =] %+ 47}%] 241t Alpha
Blending 3+

1 : Transparent Registerdll o]l M-S Alejst =& Ao dis)
Alpha Blending &

24 R/W | Alpha Blending en / disable Ob

0 : disable

1:enable
23:16 R/W | Alpha Blending ratio of Red color 00h
15:8 R/W | Alpha Blending ratio of Green color 00h
7:0 R/W | Alpha Blending Blue ratio of Blue color 00h

Alphablending is image processing that combine the OSD image and the CRTC image.
Display_image = A*OSD_image + (1 — A)*CRTC_image
A : alpha blending ratio
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3.16.6 OSD Alpha Blending Color Register 0 (OSDACDO0)

Address : FFE0 4C0Ch

Bit R/W Description Default Value
31:25 R Reserved -
24 RIW | o] d|x]=E o] A% 22do] o 3k Alpha Blending en / disable Ob
23:16 R/W | Alpha Blending Color 0 Red 00h
15:8 R/W | Alpha Blending Color 0 Green 00h
7:0 R/W | Alpha Blending Color 0 Blue 00h

3.16.7 OSD Alpha Blending Color Register 1 (OSDAC1)

Address : FFEQ 4C10h

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

24 RIW | o] gz ¥ o] A 2] % A Aol tj 3t Alpha Blending en / disable Ob
23:16 R/W | Alpha Blending Color 1 Red 00h
15:8 R/W | Alpha Blending Color 1 Green 00h

7:0 R/W | Alpha Blending Color 1 Blue 00h

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

Address : FFEO0 4C14h

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

24 RIW | o] g|x] =E] o] 4 2]s AAtol| o) 3k Alpha Blending en / disable Ob
23:16 R/W | Alpha Blending Color 2 Red 00h
15:8 R/W | Alpha Blending Color 2 Green 00h

7:0 R/W | Alpha Blending Color 2 Blue 00h

3.16.9 OSD Alpha Blending Color Register 3 (OSDAC3)

Address : FFEOQ 4C18h

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

24 RIW | o] g|x]2=E] ol A 2]% A/ t)]$t Alpha Blending en / disable 0b
23:16 R/W | Alpha Blending Color 3 Red 00h
15:8 R/W | Alpha Blending Color 3 Green 00h

7:0 R/W | Alpha Blending Color 3 Blue 00h

3.16.10 OSD Frame Memory Start Address Register (OSDFMSA)

Address : FFE0 4C1Ch

Bit R/W Description Default Value
31:2 R/W | Frame Memory start address Oh
1:0 R Reserved -

OSD Image”h 4745 o] Q1= vl wel o] A2} T ghe A sk @4 2eolh,
w9l Hhol E9),
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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 Green Value Undefined
7:0 R/W Internal Palette RAM Blue Value Undefined
L E v R ol s 2AY ¢ojE w &35t d A ~Ho k. 1Y 3l P2 o] bmp 2 Y A5 FlH AHEe
U E (Y XJEM Z|Z5Eo] Qlormg T ghs Ae-A doh
3.16.12 First OSD window start position Register (OSDWSPO)
Address : FFEOQ 4C24h
Bit R/W Description Default Value
31:16 R/W | Vertical position 0000h
15:0 R/W | Horizontal position 0000h
4BPP : 89 W= gtvt A A 7he
8BPP : 49| vl gkvF A4 75
16BPP : 2°] ulj <= #tRF A A 715
3= 71 640x480 & 7 $- (0, 0)F-E] (639, 479)2] W= 714
3.16.13 First OSD window size Register (OSDWSO0)
Address : FFE0 4C28h
Bit R/W Description Default Value
31:16 R/W Vertical size 0000h
15:0 R/W Horizontal size 0000h
4BPP : 89 W= gtit A 7he
8BPP : 49| vl 3tHF A4 7hs
16BPP : 2°] v gtk A A 75
_ gﬂ x]_/_\‘]ﬂ 29 7(4 l:l]—l:ﬂ
CRTC a4 =7} 640 x 480 1 7
Start position register —OxOOC80010 /1 (16, 200) ,
Area size = 0x00C80190 //400 x 200
e 400 _'_1|
:i/(ﬂi, 200) :
I___T__
|
I
I
N
640
2LIH

713 3-31 Example OSD Window Set
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3.16.14 Second OSD window start position Register (OSDWSP1)
Address : FFE0 4C2Ch

Bit R/W Description Default Value
31:16 R/W | Vertical position 0000h
15:0 R/W | Horizontal position 0000h
4BPP : 89| v et 24 7He
8BPP : 42| wij= vt 24 7
16BPP : 29] 1l 4= Zkwt A A 7}
33 =7} 640x480 & 739 (0, 0)F-F (639, 479)2] HLl & 714

3.16.15 Second OSD window size Register (OSDWS1)
Address : FFEO 4C30h

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

4BPP : 89] Wl ghwt A A b
8BPP : 49| Hlj<= ghut A A 7}
16BPP : 29] vl gkut A A 7}5
* o] Ahg)

First OSD window ¢} Second OSD window & & o] o}&] 183 & 3+ g}ele] H# < 4
R E=As =

4% First OSD window 7}

EX)

1) A%k 2) A A= 1o x)= s
| u

Second
Second 0OSD window
08D window | | | | 4
| u
First i
. First
OSD window OSD window
DLIH DLE

LU
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3.17 JPEG Image Capturer

3.17.1 Description

EAGLE®] Y”¢% JPEG Image Capturer < JPEG £ -9l 4] Decoding ¥l YChCr &3 9 & whol o] & RGB &
Conversionst ] Memoryoll 4 7dal= <3S a1 € o),

F7H4 S 2 RGB data®] ©] 5 (Gain )= 24 7 o™, X/y 23k A A, Y Offset Address 42 %, 16 or 24 Bit Per
Pixel 24 o] 7} 5}t

3.17.2 Features

* Bit Per Pixel 16 or 24bit 273 7]
e Pixel-Gain 24 7]

» Rendering X/Y Position 27 7|5
» Texture / Local Memory A& 715

3.17.3 Block Diagram

Frame Bank & Display Size

Memory
Related Parameters
Hand Shake Signal

é Y o Y
JPEG Image Capturer
Core
FIFO
Control
Main Control S(i)gnrsl
FSM Memory
Address
+
Control FIFO Write [511:0]x[31:0]
Ir?t:'rﬁ‘ace Signals S G Data c FIF(|)| Du;]I:FPOor‘r
lmp ixel Gain ﬁ_)
' Controller ontroller
Control FIFO Data
ontro i
Signals
Color Space Conversion
( YCbCr -> RGB )
\ J — —’ \. 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

1% 3-32 JPEG Image Capturer Block Diagram
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3.17.4 Operational Descriptions

2ol 2ol A * ¥ JPEG Image Capturer == =174l AHB Interface Module, Engine Core, Engine & FIFO Controller,
512x32 Dual Port FIFOZ 7+ 5 o it}

1) AHB Interface Module :

AMBA & %] Layerell t] g}t Bus Interface module©] ™ Register Bank& 3£ 33}l LT},

Registere] 852 EngineS 52 A]7]7] 913k Alo]4al & 2 Master Deviceoll module®] & JE]S <eF7] 93
|8 ARRE

2) JPEG Image Capturer Core:

Engine Core+= =7l Main Control FSM, Pixel Gain Controller, Color Space Conversion &= .2 -4 5 o] 2] Qlt},

Main Control FSM-2 JPEG E-Fo| A L2 = 44 ¥l Al & (X/Y Size, Data Enable, Format etc.. )o] A H.E Rro}lA]
A A Engine?] & 28 AloldtE S 423135}, Color Space Conversion £-%-2 YChCr DataS RGB=Z W 313},
Pixel Gain Controller= 9] 2] RGB Data2] Gaing %73} A #t}.

ek Brbd o g 3k 9] o] ofAbo] W Re] Write?} €5 W InterruptS 2HAY 3k

3) FIFO Controller:

FIFO Controller= W FIFO ( 512x32 Dual Port Sync FIFO Yol t3t Ao 2 FIFO Leveldl] &} Bus 232 s}A
=, Bus Alo] A 8= 2], A3 % Request Level 73 Memory Controller$} 541314 ®t}, sk},

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 | CSC Image Capturer (CSC ICE) Address Area Use
0: Separate Address Use Ob
1: CSC Image Capturer Frame Buffer Use
3 R Reserved. -
2 R/W | User Y Offset Address Enable Ob
1 R/W | Bit per Pixel
0: 16 bit RGB 0b
1: 24 bit RGB
0 R/W | JPEG Image Capture(JPEG ICE) Enable Ob
0: Disable
1: Enable

Control Register2] Bit “0” Engine Enable-& EngineS 4] / H] &4 271t}
Enable Bit-S Settings}”] o]z o T} Parameters< A 783t 4 5% & parameter®] Wsto] J&FS A G
gt

Control Register2] Bit “1”<> JPEG Image Capturer(JPEG ICE)7} RGBZ Conversion ¥ o]n 2| & |4 o]
A 73k uf Pixel & Bit =5 #| % 3} Register©] U}, 16 bit RGB X.= 7J-$- Graphic Rendering Engine Image Processing
7153 o] AbE-gk 4= 9l o}, 24 bit RGB E.&= 799l = Graphic Rendering Engine Image Processing 7] 3} 9]
A8k 4= ¢l 21, CRT Control Register2] Bit “16”-S- “17(24 bit RGB E. =)= A A &l oF gt}

Control Register] Bit “4”¢} “5”+= Memory Map “oll Image 7} A1 22 912 A1 A3} B9 ¢ A e o]t}

Control Register2] Bit “4”7} 1’2 A4 % ¥ 7J-$- Control Register2] Bit «“2” o} «57¢]] o &S W%] gF=r},

Control Register®] Bit “4”¢] Default= <0’¢|", ‘0’91 7% Memory Map “*Foll Image”t #74=E Base
Address(JICBSA)E #| g3l oF str}, K712 © 2 Control Register2] Bit “5”¢ w2} Local / Texture MemoryE #| 4 & =
AT,
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Control Register2] Bit “4”5 <1’= A7 & 7 9- Graphic Rendering Engine°l| 4] 2] Render to Front Buffer / Back Buffer
37 Bit¥} g7 Memory Map”d-oll 4] CSC Image Capturer == Frame Buffer %3 <} ] JPEG Image Capturer £ ]|
Al ddo] H|= 2 ul 2 Base Address(JICBSA)E #| A 61| ¢rol = F ), vk CSC Image Capturer =3} JPEG Image
Capturer 55 & t} A28 79 Control Register2] Bit “4”E 1’2 A A3} Memory o] F o|v| X7} AX Al F 22

o] & A TJ OHOP Ela s

1. Control Register2] Bit “4” = <1’ / Front Buffer Rendering (Graphic Rendering Engine)
Image Capture Bufferoll JPEG Decoding Image”} 4] 4% ™, Frame Buffer= 17l 7} &3 = A ¥}
] 73-- Frame Buffer = Image Capture(JPEG ICE) Buffer = Rendering Buffer = CRT Display Buffer. 7} # T},
CRT Display®} Rendering®] &< Bufferol] A] 0] HA 22, Display’doll A of® F=zto] A dojyti-ife] 23
3} of] A1 2] Rendering 2 ¥} 7} fﬂXH Display® 1 Q1+= 3} oA M =5 1ol Ho)A] &S 1= 3l

2. Control Register2] Bit “4” = <1’ / Back Buffer Rendering (Graphic Engine)

Image Capture Bufferol] JPEG Decoding Image”} #] %% ™, Frame Buffer= 4717} &+ ] A €t}

Image Capture(JPEG ICE), Rendering, CRT Display & Z}o] A& Z}7] t}& Bufferol 4] =3 ¥, Buffer2] Switching-=
Rendering Engine®ll A 2] Flip Commandeol 2] 3l o] & %It}

Buffer 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 / JPEG Image X
Capture Buffer Frame Buffer #2 X Frame Buffer #3 X Frame Buffer #0 X Frame Buffer #1

1% 3-33 JPEG ICE Frame Buffer Switching & Pipe Line Operation

Control Register2] Bit “4” = ‘0’1 7d-$- Control Register2] Bit “2”(User Y Offset Address)E Enable g2 24 Image
Sizeo] Y= Y Offset AddressE A AT 4= At} s @A ~E]E Rendering Y Offset Address Register
(JICYOFFA)©| ™, X Size 32 Pixel TH9] = 44 7} =8

3.17.6 Pixel Gain Control Register (JICPGCON)

Address : OxFFEO 5004

Bit RIW 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 Ob
( 1: 0 dB<=Gain < 3dB, 0: -infinite< Gain < 0dB )

5 R/W | Green Pixel Gain Control Ob
( 1: 0 dB<=Gain < 3dB, 0: -infinite< Gain < 0dB )

4 R/W | Blue Pixel Gain Control Ob
( 1: 0 dB<=Gain < 3dB, 0: -infinite< Gain < 0dB )

3:1 R Reserved -
0 R/W | Gain Control Enable Ob

Pixel Gain Control Register= ¢} @ R/G/B Data2] ©] 5 ( Gain) & control gt}
Gain Control §lo] 1= #k Z1t] = ImageE Captured}”] 9|34 Gain Control Enable Bit=- “0” 2.2 Setting $tT}.

Gain Control¥! Pixel®] % %k [ Pixel[7:0] * { Gain Control, Gain Value[7:0] } ]/ 28 3} o] YEld 4= 3)om,
Overflow”7} A &b s A% ghe 2 ol gk &= Clipping A1 71 Al €t}
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3.17.7 Rendering X Start Point Register (JICXSP)

Address : OXxFFEO 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= &} ¢l & 2 ¥l Capture image®] X332 & A4 3tA €t}
X#F x| g XFE ek o 2 16 Pixel 2] Offset 7] 2 A4 = Al H .

3.17.8 Rendering Y Start Point Register (JICYSP)

Address : 0OXFFEO 500C

Bit R/IW 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+ 3} ¥ ol <= ¥ Capture image®] Y3 & A4 31A €.
YR HY AL Y& E o R 2 Line] Offset 7.7] 2 A A 5 A .

3.17.9 Rendering Base Start Address Register (JICBSA)

Address : OxFFEO 5010

Bit R/IW Description Default Value
31:20 R/W | Rendering Base Start Address 000h
19:0 R Reserved -

t]zY ¥ o7 JPEG ImageS A 74E Base Address= 7} 7|1, Control Register] bit “47% 0’( Separate Address
Use )o. 2 A3 79 = Rendering Base Start AddressE *| A &l oF 3}, “1°( Image Capture Engine Frame Buffer
Use )2 A A e 7% o] RegisterS A A8l 2 285 %] &t}

Local / Texture Memory & U A3 7153}, Texture Memory 2 XA 7 9= Control Register] bit “5”E
“17= A af o g

Rendering Base Start Address Register = 1MByte ©] Offset =17] 2 24 7}53} T},

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 Size / 32 000h

Interrupt Status bite= 3+ Z 2 2] G A2 Memory©ll Write &2 3 =415 Lo FE bit=4, 3 =2 Y-S Memoryell
Write 31S w] ‘1’2 A4 ¥} JPEG Decoder Command Control Register (JDCOMCON) Bit “2”Z <1’ ( End IRQ
Clear )= 44 315 v Clear ¥t}

X /'Y Image Size Register= Real Image Size= o} ™, X/ Y Sizeol] 325 &3} Real Image Size7} ©t}. o & &

X Image Size Register #k©] 20 o] 2HH 53}7] 32& 3} 640 ©] 2}+= X Image SizeE 2F=3) ¥ = A}
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3.17.11 Rendering Y Offset Address Register (JICYOFFA)

Address : OXFFEO 5018

Bit R/IW Description Default Value
31:11 R Reserved -
10:5 R/W | Y Offset Address 00h
4:0 R Reserved -
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3.18 USB Host Controller
Eagle 2] USB 1.1 Host Controller = OpenHCI(ver 1.0a)Z #| ¥ 3lt},
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 HclnterruptStatus
FFE05410 HclnterruptEnable
FFE05414 HclnterruptDisable
FFEQ05418 HcHCCA
FFE0541C HcPeriodCurrentED
FFE05420 HcControlHeadED
FFE05424 HcControlCurrentED
FFE05428 HcBulkHeadED
FFE0542C HcBulkCurrentED
FFE05430 HcDoneHead
FFE05434 HcFminterval
FFE05438 HcFmRemaining
FFEQ0543C HcFmNumber
FFE05440 HcPeriodicStart
FFE05444 HcLSThreshold
FFE05448 HcRhDescriptorA
FFE0544C HcRhDescriptorB
FFE05450 HcRhStatus
FFE05454 Reserved.
FFE05458 HcRhPortStatus[1]
3f 3-21 USB Host Registers List
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3.19 YC Image Capturer

3.19.1 Description

EAGLE®] Y74¥ YC Image Capturer < 2|4 %3/} ( Video Decoder YChCr 4 2:2)S 4
Formato. 2 W 3+3lo] User7F 2 A 8k Memory < 9ol V(3] =)} ()< aho] A %
4:2:0 Format 2.2 H 3% o] Memoryoﬂ A 7% Datai= EAGLE -] Scaler ‘é o A ¢
Conversion, CSC Image Capturer = 71 * Frame Buffer ( Image Capture Buffer )oll # %=

Multi-Master Systemoﬂ 2] 9] &gl W Local Bus (EAGLE2] 73-%- AMBA <] Layer

AEE Bus 75 2 access time A o] 7Ms st =S A A F o )

Hkol o] = YChCr 4:2:0
sl 9 é% Tyt Frt
+T}. Scale Up / Down, RGB
=g

Display
9 ;E_z%a: =3t A1

vi

3.19.2 Features

- Selectable Bus Request FIFO Level. ( 16 or 32 Level Request )
-Y,CAl % E 98 717} 2] FIFO (64x32)

-Y, C Z+z} & 2] Memory Interface

* Notice !!!
% & Dot-Clock2] 53}

£ YC Image Capturer Module2] System(AHB) & 2} 4= 2] 1 o] 3} 7} ¥ o] oF 3lt},

3.19.3 Block Diagram

Frame Arbiter

Frame Memory
Hand Shake Signal

Hand Shake Signal

\

o N a Y o
YC Image Capturer Y FIFO
Control
Signal
—<—>
[63:0]X [31:0]
Y FIFO Dual Port
M':;f;‘rf; Data Y FIFO
X Address Hh)
Main Control .
FSM Engine
Dedicated
FIFO Writ
AHB Sanals rowitd  DMAC
Interface | &
C FIFO
Control FIFO Control
Signals Controller Signal
YCbCr ——l—p ——
4:2: 2 70432:0 [63:0]1X[31:0]
S 2l CFIFO Dual Port
Data C FIFO
\ y — —? \. J
Display Related Signals Source Resolution
H/ V Sync, - ) A
Data Enable Destination Resolution
Dot Clock Scale Buffer Frame Memory
YCbCr4:2: 2 Data Related Signals
Request Address Data

1% 3-34 YC Image Capture Engine Block Diagram

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

9] 18 ol A1 2 YC Image Capturer =LAl AHB Interface Module, Engine Core, Engine DMAC & FIFO Controller,
64x32 Dual Port Y(C) FIFOZ 74 & o] 3}

1) AHB Interface Module :

AMBA & %] Layerel t] g}t Bus Interface module©] ™ Register Bank& 3£ 33}l LT},

Registere] W-&52 Engines &2 A]7]7] 913k Aloj2l & 2 Master Devicedll module®] & JelE &el7] 93
|8 ARRE

2) YC Image Capturer Core:

Engine Core:= =7 Main Control FSM, YChCr 4:2:2 to 4:2:0 Converter = -4 51 4] 3l

Main Control FSM-- &34+ #+# Al 5 ( Sync, Display, etc.. )¢ A H.E ukolx] H A Engined] 5 2H< Alojsls 9& 2
Scalerel]l Source/Destination Resolution, Scale Buffer HRE ZHE3st= IS 33, YCbCr 4:2:2 to 4:2:0
Conversion - YCbCr 4:2:2 Format £] 5§ /S 4:2:0 Format2. 2 ¥ 315} 7] Ht},

3) Engine DMAC & FIFO Controller:

Engine DMA Controller= 41 % ¥ Bus Request FIFO Level & FIFO Levelol u}g} Bus 832 A &, Bus #l| ]
At 85 A, 437 Request Level 1= Memory Controllere} 5413} A] % T},

FIFO Controller= W+ FIFO ( 64*32 Dual Port Sync Y and C FIFO )oll th gt Ao & Sk},

3.19.5 Engine Control Register (YCICCON)

Address : OxFFEO 5800

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 Register2] Bit “0” < Engine Enable= Engine> &4 / H] &4 A] 71t}

Enable Bit< Settingst”7] o]l th& ParametersS A A3t A 54 & parameter®] Wstol] FaFs WA ==
Eia=g
YC Image Capturers= Frame'th9] &2 o] #] %] A] v}, 7} Enable bits &t 5 ClearA] 7] t] 2k e A 21591 shw o]

YC Image Captureri= A% 2 &5 ™, & A Frame©] T 5 % % Engine Idle’d B & H o] 5} A F T}

2
ox
o

Control Register®] Bit “1”° EAGLE W]%-9] Scaler 229] ¢]8 A~ Ml AHE @A 2E 24, 95 3
Scale Up / Down¢] 45 7 A Display &FaL#} ghobd <102 A 4 alof of gho},
YC ICE Buffer and Scaler Buffer2] Switching-> <] 5~ & 4}2] Vertical Sync ol 2] &f o]zl t}.

Buffer Switching
By External Frame Sync.

4 4

\ \
YC Capturer X
Buffer YC Capturer Buffer #0 X YC Capturer Buffer #1 YC Capturer Buffer #2 X
Scaler Buffer Scaler Buffer #2 X Scaler Buffer #0 X Scaler Buffer #1 X

1% 3-35 YC Image Capturer Buffer and Scaler Buffer Switching & Pipe Line Operation
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Local SDRAM

Data RAM
Area

Y #0 Start Address Ta

YC Capture Y Buffer #0

YC Capture Y Buffer #1

C #0 Start Address —a 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

o

1% 3-36 YC Image Capture Y / C Buffer Assignment

Control Register2] Bit “2”-2 Non-Interlace Mode = 317 3| A A}-8-&l| oF st}
- 7ol Interlace / Non-Interlace "] Q1% ofi= -3k, -4 Q1 F2h 824 & 7}e] 7] = 2ol

Control Register2] Bit “3” FIFO Request Level Setting BitS 24 % 73 @A) FIFO2] Levelol w2} Local bus #]©]
AskS 2 A A ok FIFO2] Depthi= 64°]™, 16 (Quarter Full) / 32 ( Half Full ) Request A4 4 o] 7}%5- 3}t

Multi Master Systemeol] 4] Data Acquisition time©] %Hg}-of 3l 58l 4] = ©] bitS Quarter full request 2 © 2 3} a1,
7 %) 2] 21 bus request time-S- 2] 2 813} 7] 2] 3l ©] bitS: half full request 4 74 ©. 2 ko,

3.19.6 Y Buffer 0 Start Address Register (YCICYBOSA)

Address : OXFFEOQ 5804
Bit R/W Description Default Value
31:0 R/W | Y Start Address 0 0000 0000h

Y ( Luminance ) 41 &7} #%= Memory Address 0

3.19.7 Y Buffer 1 Start Address Register (YCICYB1SA)

Address : OxFFEO 5808
Bit R/W Description Default Value
31:0 R/W | Y Start Address 1 0000 0000h

Y (Luminance ) 21 &7} A7 Memory Address 1
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3.19.8 Y Buffer 2 Start Address Register (YCICYB2SA)

Address : OXFFEQ 580C
Bit R/W Description Default Value
31:0 R/W | Y Start Address 2 0000 0000h

Y ( Luminance ) A &7} # 7= Memory Address 2

3.19.9 C Buffer 0 Start Address Register (YCICCBOSA)

Address : OxFFEO 5810
Bit R/W Description Default Value
31:0 R/W | C Start Address 0 0000 0000h

C ( Chrominance ) 41 &7} # 7= Memory Address 0

3.19.10 C Buffer 1 Start Address Register (YCICCB1SA)

Address : OxFFEO 5814
Bit R/W Description Default Value
31:0 R/W | C Start Address 1 0000 0000h

C ( Chrominance ) A1 &7} # 7%= Memory Address 1

3.19.11 C Buffer 2 Start Address Register (YCICCB2SA)

Address : OXFFEOQ 5818
Bit R/W Description Default Value
31:0 R/W | C Start Address 2 0000 0000h

C ( Chrominance ) A1 &7} A 7= Memory Address 2

3.19.12 Input Source Image X Size Register (YCICISXS)

Address : OxFFEO 581C

Bit R/W Description Default Value
31:10 R Reserved -
9:0 R Input Source Image X Size 000h

9 G X F Abolzel @ AALERH, 9 Gel tha) WEHOR X Sized Counting el ol
=]

3.19.13 Input Source Image Y Size Register (YCICISYS)

Address : OxFFEO 5820

Bit R/W Description Default Value
31:10 R Reserved -
9:0 R Input Source Image Y Size 000h
P G ¥ F oAfolz=o] digh HA2HEA, d el dis WA o2 Y SizeE Counting sto] ©]
| 2] 22 ¥ o] Wked g}, B8k, EAGLE W] H-oll 913 Scalerol] - &-¥ o,
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3.19.14 Output Image X Size Register (YCICOXS)

Address : OXFFEO 5824

Bit R/W Description Default Value
31:10 R Reserved -
9:0 R/W | Output Image X Size 000h

o] #| A 2~E] = YC Image Capturer &30 A A5 = 2| A 2~ E &= ofyth EAGLE W -ol 2)+= Scalerol] A&% =
#] #) 2~¥] &4, Scaler:= Input Source Image X Size @l A| =€ & FFa18}o] o] ol x| ¥ Zholl &l 3% = X Size 7H Scale
Up / Downs} Al ¥t}

3.19.15 Output Image Y Size Register (YCICOYS)

Address : OXxFFEO 5828

Bit R/IW Description Default Value
31:10 R Reserved -
9:0 R/W | Output Image Y Size 000h

o] YA ~E & YC Image Capturer =5 A AL-&5 = d A 2~ olYt} EAGLE W59 1 Scalerdl] A& =
A X ~E 24, Scaler= Input Source Image Y Size #| X 2=H & sl o] o] PR 2H kol 3l F = = Y Size 7+ Scale
Up / Downs} Al ¥t
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3.20 UART
EAGLE®= RS-232C QIE|#H o]~ 7]5S HAS WAl PC = 1/0 devicedt Ad F2l& 91¢ 4xd
UART (Universal Asynchronous Receiver/Transmitter)E 7}ZIt}. UART Controller= H] 5 7] 412 13k th&kst
Aol 75 & A gh
& EAGLE®] UARTS] 54 & 713 3lo|th
¢ Compatible with standard 16550(16450) UARTS
& Fully programmable serial-interface protocols
v' 5,6,7,8-bit characters
v" Even, odd or no-parity, stick parity generation and detection
v' 1,15, 2 stop bit generation
v' Baud rate generator
€ Line break generation and detection
€ False start bit detection
@ Prioritized transmit, receive and line status control interrupts
€ Independent 16 characters transmit and receive FIFOs
¢ Support 4 Ch. UARTSs
S Receiver
E Buffer Serial
L Register Receiver Input
5 Shift
C | Receiver lfeglstei
T = FIFO
!A
Transmitter S
Holding —> E , v Serial
Register L Transmitter Output
E Shift —
N Transmitter .| C Lo
FIFO LT
FIFO
Control
Register
APB -~
Interface g
Divisor Baud
) Latch(MS,LS) Generator
Line
\ J Control
Register
Line
Status
Register
UART
Interrupt Interrupt Interrupt
> Enable Control >
Register Logic )
Interrupt
ID
Register
1% 3-37 UART Block Diagram
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Tx/Rx Interrupt

Tx/Rx FIFO QJE]HES} ##sle] 7|29 HAHL Tx FIFO2 79 FIFO7} 943 v AS w QJEHE}
Ay 5 A 101 Jow, Rx FIFO 9] 7§~ Receiver FIFO Trigger Level(RFTL)¥} W] ul&te] QQE]HEY} TA&HA
Holdtt, %3k RxolAE= Rx FIFO7} Receiver FIFO Trigger Level(RFTL)ol 5 m X do]Ej7} #ojgla
A A4~ 5%]0‘) o] & AHAAE JAEHEZ} LAsH=H o= Rx UHHES] Zﬂiv} A& Mo
tlolEl7F A1 H A& 45 dHolH & ﬂﬂ‘é}ﬂ gk Foln), gk FAlE vlolE o 7t HA S oTolEﬁjE%
LA 4= A=, VIEn[2] HIES ‘U= AAsof 4l Hloly o g et JIEHE ‘:‘“@01 7hs T 4

dlo]E ol# 9] FHF ULSTATn aﬂxva A< Hz37] vlatl, Rx QlE| D E S S FIFO ¢E P E S} ¢A

o8 o2 AHAE} shihe] QI AE R wAls 2 Aheate] o7} B 2 FH), TS Flows #%35}7] npeh),

Eoi=]
OIFYE &

CIoIe && =l
Al

CIHEE & 4

(=]

RX FIFO 0l E0tA=
GIoIE == M3

A

UTHN 31X A E ofl AL CIOIE Ollet X2l URBn &l XI A & 0fl
M8 H0lE M) A‘lHlﬁ SElAISH 4 HI0IH JtH 2]

A 4

» CllOIE ==&l THOI

CIoIH && &2

1% 3-38 UART Rx/Tx Interrupt and Data Flow
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Data Format

EAGLES] UARTO| A= ULCRn[4:0] HIE 9] & ~¥ A o= UART E4l Serial Data Formato] o at ¥ 7 o]
7153tk v 5 ULCRN[4:0] bite] Register A 4 0.2 W7 7}53k dlo]H X allo] tfj gk A vg o]}
ULCnJ[4:0] Description
:AIX‘BIE :HIOlEﬂ:ﬂE:BlOlE{UIE:EﬂOIHHIE:HlOIHHlE:UIOIBHIE:HIOIHHlE:EHOlEiHIE: HIXIBIE :
00010 | | | | | | | | | |
No Parity / | | T T T T T T I T
1 Stop bit / 0 DO | D1 : D2 : D3 | D4 : D5 : D6 1 :
7 Data bit | | | | | | | | | |
| | T T | T ] T | |
| | | | | | | | | |
:I\I HHI E : IOIHHIE:BIOIHHIE:HIOlEﬂilE:HIOlHHlE:[ﬂOIHHIE:HIOIE{HIE:GIOIHHIE:HIOIHHIE: HIHE :
00011 | | | | | | | | | | |
No Parity / | | T T T T T T T | T
1 Stop bit/ o f po ! pi : 2 ! b3 ! ps4 : D5 : D6 : p7 Y 1 :
8 Data bit | | : | : : | | | | |
| | ] T | I I I I | |
| | | | | | | | | | |
: ANZHIE :HIOIHHIE:GIOIHHIE:HIOIHHIE:mOlHHIE:EiIOIHHIE:HIOIE{HIE: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 SThi {|.8Th2i |
7 Data bit 1 11 1
| | | | | | | | | | |
| | [ ] | I | I | | |
| | | | | | | | | | |
: ANZHIE :HIOlHHIE:GIOIHHI :[ﬂOlHBIE:HIOlE{HIE:[ﬂOIE{HIE:HIOIHHIE:GIOIHHI :GIOIHHIE: HIHE : HIHE :
00111 | | | 1 | | | [ | | | |
No Parity / I | T T T T T T T | T T
3 Data bit | 1 | | | | ! 101 |
| | [ | | | | [ | | | |
| | | T | I I 1 T | | |
| | | | | | | l | | | |
: ANZ :1IO|HH|E:GIOIE1UIE:[IOlHHlE:mOlE{HIE:EiIOIHH[E:HIOIE{HIE:HIOIHHIE:I[HEIEIHIE: HIHIE :
11010
Bven Parity | = | T T—T—T—\I/\|/ ]
1 Stop bit / 0 Do | DI | D2 D3 | D4 D5 | D f;’:t'; i
7 Data bit | | | | [ | | | | | |
| | [ ] | I | I | | |
| | | | | | | | | | |
: NZHIE :HlOIHHlE:GIOIE{HI :[ﬂOIHBI :HIOIHUIE:[1IOIHH|§:H[0|HHIE:G|0|E1H| :HIOIHHIE :HHEIEJHIE: HXHIE :
EV::%zlrit | | | | | | | | | |
; y | | T T T T T T T T
_ | | | | | | | |
1 Stop bit / 0 D0, DI , D2 D3 D4 D5 Db Panty |
8 Data bit | 1 [ | [ | [ | | |
| I I T ] I I I T |
| | | | | | | | | |
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: NEHE :HIOlHHIE:GIOIE{HIE:HlOIHHIE:HIOIHUIE:HIOIHH!E:H[OIHHIE:GIOIHHlE:HHEJEIHlE: HIHE : HXHE :
11110 ' '
Even Parity | | | | | | | | | | | |
/ | | T T T T T T AT
. | | | | | | ven | |
2 Stop bit / 0 ADO, D1, D2, D3, D4, D5 D6 Rpuitsd 1 1 1 |
7 Data bit | | | | | | | | ! | | |
| | | 1 | i i i | | | |
| | | | | | | | | | | |
: NEHE :HIOlHH!E:HlO]E{HIE:EﬂOlHHIg:HIOIE{HIE:E{IOIE{HIE:HIOlHHI_E_:GIOIE{H@:UIOIHHIE:JIHEIEJHUE: HIHE : HIHE :
11111
oty | e ]
. | | | | | | | ven | |
zssljtoi)b;t/ 0 Do, Dt | D2 D3, D4 D5 D6 D7><,arm>|/1 Rl
ata bi | | | | | | | | | | | | |
| | T T | i T T i | | | |
| | | | | | | | | | | | |
: NZHIE :[1I0|E|H|§:UIOIHHIE:HIOIHHlE:GIOIE{HIE:HIOIHHI%:HIOlHHIE:ﬁlOIHHIE:I{HEIEJHIE: HIHIE :
01010 | | | | | | | | | | |
0dd Parity/ | | T T T T T T | | T
1 Stop bit / o koo ! ot | p2! b3 | D4 D5 | D6 Odd \/ :
7 Data bit | | | | | | | | s |
| | T l i | T T | | |
| | | | | | | | | | |
: NEHIE :HIOlHHIE:GlOlE{HIE:E{IOIHHIg:HIOIHHIE:HIOIE{H!E:HIOIE{HIE:BIOIHHIE:GIOIHHIE:HHEIEJHI_E,: HIHE :
01011 | | | | | | | | | | | |
Odd Parity/ | | | | | | | | | | | |
1 Stop bit/ o Yoo ! ot ! p2'p3s 'pa!ps ! peg! pr YOUY 4 !
8Databit | NN T e
| | | | | i | i T | | |
| | | | | | | | | | | |
: NEHE :HIOlHHIE:GIOIHHIE:HIOIHHIE:HlOIHHIE:BIOIHU!%:H[OIHHIE:UIOIE{UlE:DHEJEIHIE: HIHE : HXHE :
01110 | | | | | | | | | | | |
0dd Parity/ | | T T T T T T | | T T
2 Stop bit / 0 0 ' o1t ' b2 ' o3 ' b4 ! b5 ! D Od.d STb1 | STb2 |
7 Data bit | ' | | | | Parity/| 1 | 1 |
| | | | | | | | | | | |
| | | 1 | i | i | | | |
| | | | | | | | | | | |
: NEHIE :HIOlHH!E:HlOlE{HIE:HIOIHHIE:HIOIE{HIE:EﬂOIE{HIE:EﬂOIE{HIE:BIOIE{HIE:GIOIHHIE:JIHEIEJH@: HIHE : HIHE :
01111 | | | | | | | | | | | | |
Odd Parity/ | | | | | | | | | | odd | SThd | &Tha |
2 Stop bit / | | | | | | | | |
8Da?abit 0 Do D1, D2, D3 D4 D5 D6 D7><,am)>/1 B
| | | | | | | | | | | | |
| | T T | i T T i | | | |
| | | | | | | | | | | | |

3 3-22 UART LCR Register Setting and Serial Data Format
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Summary of Registers
Bit 00 00 04 00 04
No | DLAB=0 | DLAB=0 | DLAB=0 08 08 0c 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
Rizz:)vfd “0” if Word
0 DataBit0 | DataBit0 Data Interrupt FIFO Length Data Bit 0 Bit0
. . Enable Select Ready
Available Pending .
Bit 0
Interrupt
Enable TX
Holding Interrupt RCVR IY:: r?h Overrun
1 | DataBitl | DataBitl | Register up FIFO g Bit 1 Bit 1
ID Bit0 Select Error
Empty Reset .
Bitl
Interrupt
Enable RX Interrunt XMIT Number of Parit
2 | DataBit2 | DataBit2 | Line Status up FIFO Stop y Bit 2 Bit 2
ID Bit 1 . Error
Interrupt Reset Bits
. . Interrupt Parity Framing . .
3 Data Bit3 | Data Bit 3 0 D Bit 2 0 Enable Error Bit 3 Bit 3
Even
. . - Break . .
4 DataBit4 | DataBit4 0 0 Reserved Parity Bit 4 Bit 4
Interrupt
Select
Stick ™
5 DataBit5 | DataBit5 0 0 Reserved Parit Holding Bit 5 Bit5
y Register
RCVR
. . FIFO . Set TX . .
6 DataBit6 | DataBit6 0 Enabled TrlggBe)r(LS Break Empty Bit 6 Bit 6
EIEO RCVR Divisor Error in
7 Data Bit7 | DataBit7 0 Enabled Trigger(M Latch RCVR Bit 7 Bit 7
SB) Access Bit FIFO
* ULCON[7](Divisor Latch Access Bit) = DLAB
* FIFO Control Register : (DLAB = 0) Register Write, (DLAB = 1) Register Read
* Address 10(30), 18(38), 1C(3C)E 16550 UART £ +=3}2] & 3H4 S ¢ 38) Skip & At}

3t 3-23 Register Table of UART

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

Address : FFEQ0 8000h / FFEQ 8020h / FFEO 8040h / FFEO 8060h

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

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

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

Bit R/W Description Default Value
31:8 W Reserved.
7:0 W Transmit Data for UARTO ~ 3
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3.20.3 UART Channel 0~3 Interrupt Enable Register (UIEO ~ UIE3)

Address : FFEO 8004h / FFEO 8024h / FFEO 8044h / FFEO 8064h

Bit R/IW Description Default Value
31:3 R Reserved. -
2 R/W | Enable Receiver Line Status Interrupt(ERLSI) 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) Ob
0 : Disable
1: Enable

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

Address : FFEQ 8008h / FFEO 8028h / FFEO 8048h / FFEQ 8068h

Bi R/W Description Default Value
31:8 R Reserved. -
7:6 R FIFO Enabled : Always zero if not in FIFO mode 00b
5:4 R Reserved -
3:1 R Interrupt ID ( Note Table 3, Interrupt Control Function) 000b
0 R Interrupt Pending : When this bit is a logic 1, no interrupt is pending 1b
Interrupt o
Identification Register Priority Interrupt Interrupt Source Interrupjc _Reset
- - - - Level Type Condition
Bit3 | Bit2 | Bitl | Bit0
0 0 0 1 - None None -
Receiver Overrun Error or Parity Error . .
0 1 1 0 Highest | Line Framing Error or Break Rea(_jmg the Line Status
Register
Status Interrupt
Received Reading the Receiver
Receiver Data Available or Buffer Register or the FIFO
0 1 0 0 Second | Data - .
. Trigger Level Reached Drops Below the Trigger
Available
Level
No Characters have been
Character removed from or input to the
. RCVR FIFO during the last 4 | Reading the Receiver
1 1 0 0 Second | Timeout . : X
Indication Char. times, and there is at Buffer Register
least 1 Char. in 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
3t 3-24 UART Interrupt Control Function
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3.20.5 UART Channel 0~3 FIFO Control Register (UFCONO ~ UFCON3)

Address : FFEO 8008h / FFEO 8028h / FFEO 8048h / FFEO 8068h

Bit R/IW Description Default Value
31:8 R Reserved. -
7:6 R/W | Receiver FIFO 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
: XFR7} <17 & o], XMIT FIFO W] ¢] R t o] = Reset ¥t}
1211} Shift Register U 2] H] o] E] = Reset & X] &&=
: XFRO “17& A4 gS ] XFR-< self-clearing ¥ t}.
1 R/W RCVR FIFO Reset(RFR) Ob
:RFR7} “1” ¢ @], RCVR FIFO 4] 9] K& t o] E| = Reset ¥ T},
1211} Shift Register U 2] H] o] E] &= Reset & X] &&=
: RFRY] “17&- 417 9] & u] RFR- self-clearing ¥ U}
0 R/W FIFO Enable Ob
:Bit“17o] 2 A =W XMIT<} RCVR FIFO 5% Enable¥® t}.
0:16450 UART Mode
1: Enables FIFO

ULCON[7](Divisor Latch Access Bit) = 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 : FFEQ0 800Ch / FFEO 802Ch / FFEQ 804Ch / FFEQ 806Ch

Bit

RIW

Description

Default Value

31:

8

R

Reserved.

7

R/W

Divisor Latch Access Bit(DLAB)
:DLAB©] “1” & dj|, Divisor Latch Registers2] Read/Write <}
FIFO Control Register2] Read”} 7} &}t

0b

R/W

Set Break(SB)

:SB7} «1” < |, Serial Data Output®l] Logic “0”¢] &= ¥t}
SBE W Transmitter Logicol & & &S v x| %] gkom,
] Serial Qutputol] 7+ & 8-S v 21t}

0b

R/W

Stick Parity(SP)

0 : Disables Stick Parity

1:PEN, EPS, SP7| “1”¢ w], Parity Bit “0”

PEN, SP7} “170] a2, EPS7} «0” ¢ uf], Parity Bit “1”

0b

R/W

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

0b

R/W

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

0b

R/W

Number of Stop Bits(STB)
0: 1 Stop bit
1 : 2 Stop bits(7+<F, WLS Bitol] A1 5 Bits/CharacterS 41 & gl tha,
1.5 Stop bits = zt+=t}.)

0b

R/W

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

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

Address : FFEO 8014h / FFEO 8034h / FFEO 8054h / FFEO 8074h

Bit

R/IW

Description

Default Value

31:8

R

Reserved.

7

R

Error in RCVR FIFO(EIRF)

:FIFO =7} opd A 9- EIRF+= 7 “07] th, FIFO =0 A]
EIRF= RCVR FIFO U]l A OE, PE, FE, Bl & ©] = 3}u} e} «170]
AR, “170] fTh EIRFE WoF FIFO wlel] ¢34l of 217}
1o, LSR &l 4| =Bl & ¢3S ™ Clear(“0”) €t}

0Ob

Transmitter Empty(TEMT)

: FIFO =7} o}d 739~ TEMT = Transmitter Holding Register
(THR)<} Transmitter Shift Register(TSR)©] =+ Emptyd o «170]
H . THR = TSRl Hlo] 7} 9l Clearl U} FIFO .=
ol A=, TEMT <= Transmitter FIFO2} TSRO| X5 Empty % wj «170]
o

1b

Transmitter Holding Register Empty(THRE)

:FIFO 227} obd 9 THRE: THR2| o] €7} TSRZ % =9
Empty7} 5$1< o] “170] ], THRel| A< 913 A =&
THREZ} “17¢] =1, A o] i 3}1}o] Byteet %= Transmit FIFO]]

M AW Clear th. ¥HeF THRE interrupt(ETHREI) 7} “17¢] 1
THREZ} “170] 2+ Interrupt7} 24 3t

1b

Break Interrupt(Bl)

c FAIE = 8 dlo] Bl 7} Full-word A % A 7F F ok <07 v Bl
“170] ¥t} Full-word 4% 4] 7H- Start, Data, Parity ~1.2] 3L Stop
HE HES 918 A A A3He 2| 1]t FIFO B0 A o] o 2] =
FIFO Wi ¢] Z+2}o] Byteoll 2 -&5H, BIZ7}F 2 A & wf FIFOO! =
“0”0] M %It} CPUZ} LSRS ¢101 & uj Clear ¥t}

Ob

Framing Error(FE)

LFEE 54151 912 Hlol Bl 7} £ 8% Stop M =5 71X 4 9k
uj «170] H T}, FIFO R=0] Al o] ol &= FIFO W] 9] 7}7}9] Byteo]
& Ht}h CPUZL LSRS ¢1¢] & j Clear ® T}

0b

Parity Error(PE)

:PEE A E = 19 dlol 8 7F LCR @l X 2~ Ef ol 9] 8] A & Parity
HIE 9} %] ¢k )] «170] F T} FIFO K=o A o] o &= FIFO
Ul 2] Z1719] Byteol &%t} CPUZE LSRE $19] & w Clear T}

0b

Overrun Error(OE)

:OE:, FIFO =7} ol A% RBR Ul 9] Hlo]EH & ¢lo]717] A

o A 28 dlo]E 7 WA 79 «“170] Fr} FIFO X =0 A = FIFO7}
Full “¢- &l ol A1 Receiver Shift Register(RSR)®ll A -2 Full-word”}
S¢S o “170] ) o] 49 RSRS M2 dHoJH 2 A&
7§21 o] H A RE FIFORE &2 54| ¥+t CPUZFLSRS ¢o] =
] Clear ©t}.

0b

Data Ready(DR)

' DR =419 o] B} 7} RBR = FIFOS] 4 A& w “17¢] gt}
RBR M3 FIFO t €] X2 glo] €] 7k CPUS] ]3] 91311 & ol
Clear¥ t}.

0b

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

Address : FFEQ0 8000h / FFEQ 8020h / FFEQ 8040h / FFEO 8060h

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

ULCONI[7](Divisor Latch Access Bit)o] “1” <! w| Access 7} 3}t
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3.20.9 UART Channel 0~3 Divisor Latch MSB Register (UDLMO ~ UDLM3)

Address : FFEO 8004h / FFEQ 8024h / FFEQ 8044h / FFEQ 8064h

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

ULCON[7](Divisor Latch Access Bit)o] «“1” & wj] Access 7}°5 3} t}.

TX/RX Baud Rate-& o}2ff 2] o & AAkg T},
APB Clock

Divisor Latch Value X 16

Baud Rate =

ol 2} 3= APB Clock®] 50MHz w] TX/RX Baud Rate 7| 4F4] o] o} UDLLn, UDLMn Register 427 ko] t}.

Baud Rate UDLMn, UDLLn[15:0]
1200 0A2Ch
2400 0516h
4800 028Bh
9600 0145h
14400 00D9%h
19200 00A2h
38400 0051h
57600 0036h
115200 001Bh

3t 3-25 UART Baud Rate Setting

3.20.10 Operation Sequence Flow
EAGLE®] 16550 UARTE &3l tlo|EH S d%3l7] 98k 7] 2242l A o] Flows th& 2} 2t}

UART Initialization

@ FIFO LEVELA A 9 Interrupt AF-8 AF-of 22 7|24 d58748 d43st7] 9814 UFCRE ULCR
Register = A % gt}

*UJFCR% ULCR-S User Dependent3h gko] =2 A}
@ Y3sl= A4 RATES. 2 UDLLAES A4 3t
@ ULCRS] 744 BITS 002 A A3l UTHZE URB2-°ll t) 3+ Access”} 75 A A A 3ht},
*16550 UART+= Ul Bl A ~H o] F4E5 & frate] AME-3hH, o] gk A4S ULCRe] 7H A bitl Divisor
Latch Access Bit(DLAB)S- &-3t¢ 3 4= Q1o (3% 3-23 3 x)

oo
ol
ol
rlr
riet
ol
K
k=)
k)
)
i)
rot
=
o
X
o
=)

o
)
rot
i)

Data Transmission
@ UART InitializationS 5~3) g+t}.
@ ULSTATS] Transmitter Empty(TEMT)® Transmitter Holding Register Empty(THRE) bit= check3d}o]
dolg & A o -5 A,
*d o8 HF Al FIFOS] ALE of ol whe}A] checkshi= hito] S 4™ ool vk 472 ULSTAT 2+ = <]
Avs Fh

® Aol Fssh UTHOI T A% @ dlol Bl 7181 gk,

Data Reception
@ UART InitializationS- =3 ¢t}
@ ULSR<] Data Ready(DR)S Checkd} A 1 interruptE Checkdlo] do]E] 7} A1 5 9 =X & &2l st}
*UARTO| A= A1 Aol Error A3to] W A" +x o}, 2822 A3k ulgla] ULSTATS Errorol 33+
Bit= ©| 1 Interrupt Mode©l| A = UIIR-S- Checkd}] Error 7d-3}oll tf g+ 4 A st X 2] & =3 3l of gt
@ dolE7F A IS URBRS ¢1o] 524 HolHE ¢j=th.
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3.21 Key Scan

3.21.1 Description

EAGLE °fl U]74% Key Scan Controller= % t] 5x52] Key & & ( Matrix )& Ao ~T~ b=
F-7F4 . =2 Scan 7] 9] A7 o] 7hHs sk, 3-8l we} Key Press Mode ( Key &

= vk -&5),
Key Press & Release Mode (Key & 74 -¢- W& 49 2% 5 ) Mode®] A4 ] 7}%

35
3},
3.21.2 Features

* Scan Mode. ( Key press, Key press & release ) 24 7]
* Scan Period 27 7]%
* Key Value 27! H+= 10%1 == 328 ( Described as Binary or Decimal format. )

3.21.3 Block Diagram

I/0 Port
Sionls &
—7P» Output Port & ROW

Control Controller OUTPU"' Ports
Signals

——> —X

APB Key PAD
Interface Main Controller

Interrupt 4&
Request

Key Values InPUT Port 4& Column
€~ g—<—] Controller Input Ports
Scanned
Key CZIues 4&
. J \ J \ J X

1% 3-39 Key Scan Block Diagram

3.21.4 Operational Descriptions

$19] 23 ol 4] Main Controlleri= 42 % Scan Clock 57] & Scan =2 Ao &5 A, A HH o] Key 42
w3, 43l 1 Scan Mode A3 A ol w2} interruptE A A1 7] A ??}‘ﬂr.
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3.21.5 Key Scan Control Register (KSCON)

Address : FFEQ 8C00h

Bit RIW 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 Register2] Scan Enable Bit-> Key-Pad Controller?] 525 241 / 1| &4 A 7] A St}
gA] A1 7]17] o] Aol Scan Counter Register] Divisor %k, Scan Mode 53 ™ #] Settingalo] ¢t 2 ¢l &2fo] o] F A 4=
NEF ot

Control Register<] Scan Mode Selection Bits:= Scan Mode S A A 3} 4] 3ht},

Key Press Mode 2 4 8 74-9- KeyZ F2+= 2497 Key #to] 21451 QI HER o] ot}

Key Press & Release ModeS! 7 -9-2l Keys F2% A5 we 49 F 7F4 4ol Key #kol 451
A 2 QI Y EE WA ste] o] & L1t

3.21.6 Key Scan Counter Register (KSCNT)

Address : FFEO 8C04h

Bit R/IW Description Default Value
31:16 R Reserved -
15:0 R/W | Scan clock divide ratio setting bits. FFFFh

Counter Register2] Scan Clock Divisor Register+= Scan 7] = 2 % 3},

Scanning Frequency = APB Clock / { ( Clock Divisor +1)* 11} (Hz)

3.21.7 Key Scan Data Register 1 (KSD1)

Address: FFEO 8C08h

Bit R/W Description Default Value
31:25 R Reserved -
24:0 R Scanned Switch value (o}2j| 3% 3x) 00 0000h

o] # A 2~E+= 5x5 Key Matrixoll 1+ Z}F Switch o] A el S A sbal & A 2~E o]t} B E Fho] 10]W Switcht
=7 Aol 0olH A &S AHE YEdTh AFERbE IHHETE B S W o] HAAYH @
e o= dA Switche] HEH S & 5 AT (FA2H & AHHE S ol 7k A 2 72 H )

Bit Switch Bit Switch Bit Switch Bit Switch Bit Switch
24 SW44 19 SW34 14 SwW24 9 SwWi4 4 SW04
23 SW43 18 SW33 13 SwW23 8 SW13 3 SW03
22 SW42 17 SW32 12 SwW22 7 SWi2 2 SW02
21 Swi41l 16 SW3l1 11 sSw21 6 Swil 1 SWo1
20 SW40 15 SW30 10 SW20 5 SW10 0 SWO00

Advanced Digital Chips, Inc. CONFIDENTIAL 172



Ver 1.6 PRELIMINARY EAGLE
Scan Input Port
coLo# coL1# coLa# coLs# coLa#
t t 1 p Scan Output Port
A WA WA WA FAA
> ROWO#
SWo00 SWof swoz Swo3 BN oW
T B N P
SW10 SW11 Sw12 SW13 Sw14
»-| ROW2H#
SW20 Sw21 Sw22 Sw23 SW24 | ROW3H#
S N N PN
SW30 SW31 SW32 SW33 SW34
»| ROW4#
L L L] L 1
SW40 SwWi41 _SQW42 _SOW43 EOW44
213 3-40 5x5 Key Matrix
a9 3-4001]*1 F2] & %L Scan output port ©f] AZAH tho] o =olt}, wek thol e =7} gl o 78 AH(column)d)
SwitchE 7 7l o]/ =31& uf Keyahs Q12 8H4] RokA S22 F9 "?_E]r
1%3-41- Scan Mode A of] w2 Qe ¢ E o] WA Q] ] o} ¢l X ¥ ghe] WS HolFa Qi)
Key Press Mode ¢! H A& 5 it JIHHEYF 28k 1| Key Scan Data Register #©] A = 7341 5] o
Key Press & Release Mode 1 A5 2AAE 7= w9} @ ulo] Qg HEES 2 A 7|1 1] Key Scan Data Reglster

#hol 784l S Bol a1 gl

, & ™y
Buwitch v  SWOlFE v SWI2%E
Interrugpt —I —I
Key Press
rMode
Key Pad Data 0x000000 0x[00002 0x000004
Register]
Key Press Interrugpt —I —I —‘ —I
&
Release Mode Keé;;g'?;:;fta 0:000000 0000002 0x000000 0000004 0x000000

1% 3-41 Key Scan Time Diagram

3.21.8 Key Scan Data Register 2 (KSD2)
Address: FFEQ 8C0Ch

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

©] Register+= Register 1°] #t= AWM o &2 A €t
o] & Eo] Switch04+= 4°b0101 2 & 6}74] et
T 271 o] 3<] Key7t = 2] A THA o] Registere] k-2 <07 2 = Setting ¥ T}
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3.22 I12S with ADPCM

3.22.1 Features
12S with ADPCM-2 2] %- 8 / 16-hit stereo audio CODEC 1C2] CODEC interfaceS &3l audio & 9 ©] 7}5-3}t},
1. 12S-bus, MSB-justified format.
2. ADPCM Engine (Encoding / Decoding).
3. 4-bit ADPCM, 8/ 16-bit linear PCM data.
4. 16, 32, 48, 64fs serial bit clock per channel. (fs : sampling frequency)
5. 256, 384, 512fs master clock.
6. Normal interrupt / DMA transfer mode.

7. 128-byte FIFO for transmits and receives.

3.22.2 Block Diagram

< ﬁAMBAApB >

<—Interrupt ]
Register [« Rx-data— Rx-FIFO  <«—7-Rx-data Rx-Shifter 1 «—I2S DIN—

<—DMA Request Tk

——DMA Acknowledge—» ABPCM—

SCLK, LRCK
Encoder ‘
AMBA APB Clock—» Clock |€—SCLK—>

Pre-Scaler |——"————Master Clock
External Clock———— Tx-data Generator ¢ | RCK—»
Decoder
A SCLK, LRCK
»  Tx-FIFO Tx-data »  Tx-Shifter |—I12S DOUT—>»

v

Codec Clock

717 3-42 12S with ADPCM Block Diagram
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3.22.3 Register Map

3.22.3.1 12S Control Register (I2SCON)

1256] F 2 & A sk el X = ol

Address: FFEO 9400h

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

7 R/IW Transmit access mode Ob
0 : Normal / Interrupt
1:DMA

6 R/W Receive access mode Ob
0 : Normal / Interrupt
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 12S Enable / Disable Ob
0 : Disable (' Stop)
1: Enable ( Start)

+ Transmit / Receive access mode selecti= data®] access™ % S 4 %4 3}+= bit®] t}. Normal interrupt mode= FIFO2]
(e}
A

data countE X .31 Polling®. =2 3kS Read / Writedh 5= 213 Interrupt SignalS ©]-8-3l] Half levelE X il
16 7H(FIFO2] A 9] 28 4= glt}. o] uf, Interrupt Signal-> Tx¢! 72 $- FIFO2] ¥+ o] &}, Rx¢l 7% FIFO2]
b o] uw) &4 ‘1°(High)e] ™ Interrupt Controllerell 4] Level Trigger= A73spH Hu}l X3k, DMA
modeo. = A& 75, GDMAC] 9|3 FIFO] #k< Read / Writedtt}, o] H3h FIFO2] HHol Al Request”
Joju}i=t] GDMAX A A] 3 o] A %ol A 16-bit size = 16-beat increment burst® 3} F ¢},

Transmit / Receive interrupt activei= access mode2] ZAA | wz} interrupt enable, = DMA request
enableX & 7} ¥t}

Transmit pause active™ Tx2] Pause”] 5 bito] t}. o] bitE A A & 7 -$-, FIFOl| 4] Read / Write2] & 2=
A1 72 Left/ Right 521 8t o] $of] 31, Pause7} b Al 2HE w] A, LeftS WA A 2Hghc),
(Receive2] pause active bit7} §1.©. = & Receive interrupt active bitS <1 d}+= A] 7+ TFE Disabled} o] Pause 7] &<
T3 dnt)

12S Enable / Disable> 12S°] Start / Stop= A A 8}+= bite|t}. Enables HAl =W 52t d Qg LRCKS}
SCLKE 24 A] 7|1 &4 Left channelol| A A] 2H¥1 T,

.

e
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3.22.3.2 12S Mode Register (I2SMOD)
125°] Mode & A3} el A 2=H o]t}
Address: FFEOQ 9404h
Bit RIW Description Default Value
31:14 R Reserved -
13 R/IW Endian (for 32-bit) Ob
0 : Little Endian
1: Big Endian
12 R/IW Endian (for 16-bit) Ob
0 : Little Endian
1: Big Endian
11 R/W Active level of left / right channel Ob
0 : High for left channel ( Low for right channel )
1 : Low for left channel ( High for right channel )
10 RIW Reserved -
9:8 R/W | Transfer mode(FIFO enable) Oh
00 : No transfer (Tx, Rx — Off)
01 : Receive (Tx — Off, Rx — On)
10 : Transmit (Tx — On, Rx — Off)
11 : Transmit and receive (Tx, Rx — On)
7:6 R/W | Quantization mode Oh
00 : Not used 01 : 4-bit ADPCM
10 : 8-bit linear PCM 11 : 16-bit linear PC
5 R/W | Stereo mode Ob
0 : Mono
1: Stereo
4 R/W | Serial interface format Ob
0 : 12S-bus 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

+ Endian Y] E+= 12SDATA RegisterS Read / Write® ], 32-bit T=+= 16-bit] Byte-Swap< 3h+= bite] T
+ Active level of left / right channel H] E+= Left channel} Right channel®] ‘High’¢} ‘Low’ & 27 3+ bite] T}

%7173 el = Left channelo] ‘High>o] ™, o] & A4 gFo =M ‘Low = AT 5 2

+ Transfer mode B] Ei= 12S9] Transmission / Reception &2F-S A7 3k bite] th. wkeF, ZF7F2] Transmission /
ReceptionS- Offs}H 3| & FIFO+= Clear¥ U}

4 Quantization mode ¥] E = Transmit / Receive data2®] Quantization<S 2 A 3}+= bite] t}.

+ Stereo mode Y] E = Transmit / Receive data”} mono?1 =] stereo?] =] ol whe} A 2 3} += bito] T}

+ Serial interface format, Master clock frequency select, Serial bit clock frequency select H] E= Tx / RxA| clocks¥}
datas A ©] 5l+= bito] .

3.22.3.3

I12S Pre-scaler Register (12SPS)

12S2] Pre-Scaler ValueE 2 A 3} += @ X 2~E o] t}.

Address: FFEQ 9408h

Bit

RIW

Description

Default Value

31:5

R

Reserved

Advanced Digital Chips, Inc.
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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 master clock

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

4 Master clock select ]| E+= Master clock®. = APB clockS AF-88 A2 A external clocke A& ZQIAE
A7 3k bito] . w}a}/q APB clock& &F3Fo] AF&-3FA U External 9] F-Z F-E & 55 wo} AR-&-3f| o gk},

4 Division Factor H|E+= APB clock2 Master clock source® AF-& A] A 3s}+= bite]t}. o] & Ao &4
W F-o A A== Master clock¥} 9] %= 1}7}+= CODEC clock= 23 A| 71T},

3.22.3.4 12S Status Register (I2SSTAT)

12S9] StatusE W EFU = @ A 2~ E o] T},

Address: FFEO0 940Ch

Bit R/W Description Default Value
31:21 R Reserved -
20 R Left / Right channel index (Read Only) Ob
When Active level of left / right channel bit is 0,
0 : Right
1: Left
19 R Transmit FIFO half level status(Read only) Ob

0 : more than half
1 : less than half

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

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

15:8 R Transmit FIFO data count (Read only) Oh
Data count value : 0 ~ 16
7:0 R Receive FIFO data count (Read only) Oh

Data count value : 0 ~ 16

4 Left / Right channel index: & A %3 %= LRCK Q] AE] S UEFY = bito] t}. Defaultoll A %=7] &3S 3H4¢
Left7} WA Al 2hs] ™, 3k <1°(High) o] o}
4 Transmit / Receive FIFO half IeveI statusi:= Tx / Rx2] FIFO ‘Half’4 el & el += bito] o} TXOJ 4-9- Half
ol&}d ul ‘High>7} =™ RxSl 7% Half o] ] ‘High’7} ® t}. u}2}4, Normal interrupt moded i, ©] bitE
X3 FIFOS Write / Read 2 & ? °l
+ Transmit/ Receive FIFO ready flag:= 12S Enable’ Bl o A Z}2}2] FIFO7}F 0] = 91 =4 & YERY = bito] T
4 Transmit/ Receive FIFO data count == Z+Z} FIFO9] level Z B &= v Eo| T},

3.22.3.5 12S Data Register (I12SDATA)
Tx / Rx2] Data @ A 2~ E o] t}.
Address: FFEQ 9410h

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) 12SPSE Attt

2) 12SMOD= Tx/Rx9] 7+7} 3 &2 47 st

3) Transmit mode*] Tx FIFO°] Dummy valueE | -9-i1, Receive modeA] ol = Rx FIFOE H] -2t}
4) 12SCONZC. = interrupt / request=- Enable 3ttt

5) 12SE Enable3tt},

3.22.4.2 To End I2S operation

1) 12SCON-2.= interrupt / request= Disabled+t},

2) 12SE Disabledtt}. (‘1}% FIFOol o}l DataZ Transmit / Received}”] €3, 12SSTATOl A FIFO
Levelo] ‘0] H S &<213F 59 125 Disabledtt})

3) I12SMODZ Clear?&D}.

3.22.5 Audio Serial Interface Format

3.22.5.1 12S-bus format

12S bus 12S-bus format¥} MSB(Left)-justified format=- *]-¢13}, serial data input (I2SDIN), serial data output
(12SDOUT), left / right channel (LRCK), ~22] 37 serial bit clock (SCLK)<] 471 2}Ql o2 S+ f ), ofg] oA B
e} ZHo] 12S-bus format-> LRCK edgell 4] SCLK ] g+ &8 ¥ 55 MSB7} A| 2t= W, SCLK+= Left / Righte] 27} gt
channel 5¢F 16 /32 / 48 / 64 +7]Z zti=1}. Transmitter = R += serial datat= SCLK 9] trailing (High to Low), =&
leading (Low to High) edge®ll 5 7] 3} %] %] 7t Receiver< leading edgell 4] dataZ- latchett}. v} 2}4 Transmitter= trailing
edge = datas Hul &= Al dnk4 el

3.22.5.2 MSB(Left)-justified format

MSB(left)-justified format-> LRCK edge2] v} 2 H Y-8 MSB7} A 2tE &= A2 A 9] 8} L+ 12S-bus format =} 5 & 5t
formatS 2=

T [ia
VA VAvaVesa VAN
I '
sp mMsB\ 2nd /' N-1th}/ LSB MSB 2nd
(sy A Bt A Bit A (last (1st} Bit

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-1th\/ LSB MSB and \ T s\~
sb (1st) J\_Bit Bit A\ (ast (1st) Bt A (last)

MSB-justified Format (N=8 or 16)

713 3-43 12S-bus and MSB(Left)-justified format
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3.22.6 Sampling Frequency and Master Clock

3.22.6.1 CODEC Clock
o}2] 3%+ Master clock (CODEC clock)¥} LRCK frequency2] ¥7 S L}Eb AT

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

3t 3-26 Sampling frequency and CODEC clock

3.22.6.2 Serial bit clock frequency

o}l = Master clock (CODEC clock) ¥} SCLK frequency?] ¥4 = YelI T,

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

3F 3-27 Sampling frequency and serial bit clock

179 CONFIDENTIAL Advanced Digital Chips, Inc.



EAGLE PRELIMINARY Ver 1.6

3.23 USB Device

Eagleoll W75 USB Device Controller= 2.0 Full-speed(12Mbps)E #|1&}™, 570 2] endpointo. 2 -4 5 o] At}
Bulk ¢} Interrupt A& 2A1S A L3c) st=go] 2 07 USB TEREZFS AUt 254 <l data retry, data
toggle ~22] 31 power management 7| ‘5 (suspend <} resume) S #] 1 3kc}, Ul §-oll PHY 7} 3 5o} 9t}

3.23.1 Features

® USB 2.0 Full Speed

® 5 72| Endpoint A (3% 3-28 3x)

o dlugojFoR USBZRES XY

® Suspend<} Resume signaling =] <!

® U PHY 7} UH

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

3f 3-28 Endpoint List

3.23.2 USB Register Summary

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 interrupt register 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 OxFFEO_981C R Frame numberl register 00h
USBHBFN OxFFEQ_9820 R Frame number?2 register 00h
USBIND OxFFEO 9824 | R/W | Index register 00h
USBMP OxFFEO_9828 | R/W | MAXP register 00h
USBEPOCON OXFFEQ 982C | R/W | EPO control register 00h
USBICON1 OxFFEO_982C | R/W | EP2, 4 IN Control registerl 00h
USBICON?2 OxFFEO 9830 | R/W | EP2, 4 IN Control register2 00h
USBOCON1 OxFFEO 9838 | R/W | EP1, 3 OUT Control register 1 00h
USBOCON?2 OxFFEO_983C | R/W | EP1, 3 OUT Control register 2 00h
USBLBOWC OXFFEOQ 9840 R Low Byte OEP Write count register 00h
USBHBOWC OxFFEO_9844 R High Byte OEP write 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 | EP4 FIFO data register 00h

=

1t 3-29 USB Core Register List
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USB Function Address Register (USBFA)

USBFA # A 2=Elol &= S ~Eof 93] &%l USB t]ufo] 2~ 47} A4 ¥l th. MCUT SET_ADDRESS request=
Fal WhE gk o] wl X ~Elell Agget. o] $h2 Th3 token packet-E] deviceE 2 317] ¢ FAE AREFITH

USB Power Management Register (USBPM)

USBPM ]| #] 2~E] = Suspend, Resume “72] 2L reset 21 &5 9] 3f AF-& ¥ T}
Suspend <} Reset 4} Ell = USB_INTERRUPT Registerol] #] ¥t}

USB Interrupt Registers (USBEPI, USBINT)
USB Host2] 2.7 4Fell <} 2} Endpoint 2] AL el o & =1}
USB Interrupt Enable Registers (USBEPIEN, USBINTEN)

Z} Endpointe] ¢1E]HEZ Enable 3t} tiio] Sl HEE %7|%ko] Enable’Efolu}, Suspend QB HE =
Disable o] t},

Frame Number Registers (USBLBFN, USBHBFN)
Frame 3} 7] 2] ol A frame W & & # 73t}
Index Register (USBIND)
ANel 2z Bl A 2B = 242Fe] endpointell Bl B o= HEE Bl A2 & A8 e o AH&Sh
MAXP Register (USBMP)

8byte W= Tl 2 AL&-3F FIFO 21715 24 & 4= v} 281} 7} Endpoint ol A %] 98k 2 o FIFO Alo] =Wt}
A= AR T 5 gk

EPO Control Register (USBEPOCON)
Endpoint 08 Ao 8}, *JE) & Vel T,
IN Control Registers (USBICON1, USBICON2)
IN EndpointZ Ao} 8} L, A = Lhepil o,
Out Control Registers (USBOCON1, USBOCON?2)
Out EndpointE A| o] s}z, % e} & HHEp AT
Out Write Count Registers (USBLBOWC, USBHBOWC)

T M9 #A~EHZ o] Fo A write count atS 71 th OUT endpoint(USBOCONT1 register)©] A1 OCOPR H] E 7}
set=] W, o] ] 2~ ¥ o] = MCU7} 7} 4 7t packet®] 4~ 7}#] a1 9]t}

Endpoint FIFO Access Registers (USBEPOD, USBEP1D, USBEP2D, USBEP3D, USBEP4D)

FIFOol 5 <-3}7] 9%k registero] th.
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3.23.3 USB Control Registers

3.23.3.1 USB Function Address Register (USBFA)
Address : 0XFFEO 9800h

. R/W . Default
Bit MCU | USB Description Value
31:8 R Reserved -
7 R/W R/ ADDUP : ADDR_UPDATE bit. Ob

Clear | Function 547} QHo]E W MCU 7} o] H|EZ 12 A A
sttt Endpoint 0 CSRe] DATA_END HIEE clearol] 3l &
T A& Ao AF9] status ©HA o] Fol FUNCTION_ADDR
> AREE T

6:0 R/W R | FUNADD : FUNCTION_ADDR bit. 00h
MCU7} F4E o 7] ol write &t}

3.23.3.2 USB Power Management Register (USBPM)
Address : 0OXFFEQ 9804h

. R/W . Default
Bit MCU | USB Description Value
31:4 R Reserved -
3 R Set | UBRST : USB_RESET bit. Ob
FTAEZHE Reset A5 S wrow USBY} o] HIES A AT
t}.
Reset 21 & 7} Bl 24 ol A F-A] ] += 3l o] H|E= set A EH| S
FA 3k,
2 R/W R UBRSUM : USB_RESUME bit. Ob

Resume 2 &5 %7]3} 3}7] 18] MCUZ} 10ms ( & tf] 15ms)
5ot o] H|EE A A3t} Suspend =0l A o] HIEZ} A A
o] ¢l &<k USB 7} Resume Al 5.5 248 3l
1 R R/W | UBSPDMOD : SUSPEND_MODE bhit. Ob
Suspend 2. =2 0] 71A] ¥ USB 7} o] | EE A A g},
Sz 93| clear 7 At}
-Resume 21 & 2 7] 91§14 MCU7} USB_RESUME bitE
clear 3= 73 -%-
ST AERIRE resume A5 E e 4
0 RW | R | UBENSPD : ENABLE_SUSPEND bit 0b
= 1 Enable Suspend mode
= 0 Disable Suspend mode (Default)
o] H]E7} zero o)™, TJH}o] A~3= suspend = AE]E S0
7HA e
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3.23.3.3

Address : 0OXFFEO 9808h

Endpoint Interrupt Register (USBEPI)

Bit

R/IW

MCU

USB

Description

Default
Value

31:

5

R

Reserved

4

R/
Clear

Set

EP4INT : EP4 Interrupt bit. (Interrupt in mode)
°] H| E 1= endpoint4 Q1 E]H Eo s dH ),
(USBICONZ, USBICON?2 9] bit 3+11)
- ICIPR(In Control 1 In Packet Ready bit) ] E7} clear 2
o
- FIFO7} flush = 1S uj
- ICSTSTAL(In Control 1 Sent Stall bit) H] E 7} set & =
73 -5-¢l

Ob

R/
Clear

Set

EP3INT : EP3 Interrupt bit. (Interrupt out mode)
o] H] E £ endpoint3 1B ¢ E ol s ¥t}
(USBOCON1, USBOCON2 <] bit %+31)
- OCOPR(Out Control 1 Out Packet Ready hit) H|EE set
< o
- OCSTSTAL(Out Control 1 Sent Stall bit) H] E = set 3t uj]

0b

R/
Clear

Set

EP2INT : EP2 Interrupt bit. (Bulk in mode)
o] H] E = endpoint2 18 E o sl F= ),
(USBICON1, USBICON?2 2] bit 3+a1)
- ICIPR(In Control 1 In Packet Ready bit) H] E 7} clear 2
o
- FIFOZ} flush = 1S u
- ICSTSTAL(In Control 1 Sent Stall bit) B] E 7} set = 1=
73 5-°l

Ob

R/
Clear

Set

EP1INT : EP1 Interrupt bit. (Bulk out mode)
o] ¥] E = endpointl JE 5 E ol gt}
(USBOCON1, USBOCON2 <] bit %+31)
- OCOPR(Out Control 1 Out Packet Ready bit) H|E & set
&k uj
- OCSTSTAL(Out Control 1 Sent Stall bit) 1| E & set & o]

Ob

R/
Clear

Set

EPOINT : EPO Interrupt bit. (Control mode)
°] H] E 1= endpoint0 Q1 E] 3 Eof sidH ),
(USBEPOCON 2] bit %+11)
EPOOPR bit is set.
EPOIPR bit is cleared
EPOSTSTAL bit is set
EPOSTED bit is set
EPODED bit is cleared(Indicates End of control transfer)

AN A

0b
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3.23.3.4 USB Interrupt Register (USBINT)
Address : 0OXFFEO 9810h
. R/W A Default
Bit MCU | USB Description Value
31:3 R Reserved -
2 R/ Set | RSTINT : USB Reset Interrupt bit. Ob
Clear Reset?l & 7} ¢1 & ¥ ™ USB7} o] H] E £ set 3T},
1 R/ Set | RSUMINT : Resume Interrupt bit. Ob
Clear Suspend 2= AFElo] A Resumesl £ wow USB7E o] H]
E & setgtr}. USB Resetell ©] gk Resume ©] ™, Resume S1E 9
Eof ofaf McCuel WA JIHHE A-drh. Atk Clocke]
thA] 5 2bslar SEQ AFER 7 3ms & <F %45 ™, USB Reset <1
HHEZ A
0 R/ Set | SPDINT : Suspend Interrupt bit Ob
Clear Suspend Al & E =215} USB+= ©] H| E & set St}
H 222ell A 3ms &<t of - g Zfo] o] FolA|A] ko o]
H]| E &= set H T} 2814 MCUZF 3 A A suspend Q1B HE o]
<ol Clocks HFA] &2, USB H 2=/ A] o} -+ & 2}o]
o] F4] %= gk vl 3ms it} 1B EV}F AL gt
ZEZ o] Q& H E = disable o]t}

3.23.3.5 Endpoint Interrupt Enable Register (USBEPIEN)
Address : 0OXFFEQ 9814h

Bit R/W Description Default Value

31:5 R Reserved -
4 R/IW EPAINTEN : Endpoint 4 Interrupt enable bit 1b
3 R/IW EP3INTEN : Endpoint 3 Interrupt enable bit 1b
2 R/IW EP2INTEN : Endpoint 2 Interrupt enable bit 1b
1 R/W EP1INTEN : Endpoint 1 Interrupt enable bit 1b
0 R/W EPOINTEN : Endpoint 0 Interrupt enable bit 1b

3.23.3.6  USB Interrupt Enable Register (USBINTEN)
Address : 0OXFFEQ 9818h

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

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

1 R Reserved -

0 RIW SPDINTEN : SUSPEND Interrupt enable bit Ob

3.23.3.7 USB Low Byte Frame Number Register (USBLBFN)
Address : 0OXFFEQ 981Ch
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 : 0OXFFEQ 9820h
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 : 0OXFFEQO 9824h
Bit R/W Description Default Value
31:8 R Reserved -
7:0 R/W Index register 00h
3.23.3.10 USB MAXP Register (USBMP)
Address : 0OXFFEQ 9828h
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 : OXFFEQ 982Ch
. R/W . Default
Bit MCU | USB Description Value
31:8 R Reserved -
7 Clear EPOSUEC : EPO Set Up End Clear bit. Ob
MCU~Z} EPOSTED H| E £ clear 3}7] 93} 1E write -t}
6 Clear EPOOPRC : EPQ Out Packet Ready Clear bit. Ob
MCU+= EPOOPR H|E £ clears}”] ¢13f o] B]E] 1Z write
gt
5 Set Clear | EPOSDSTAL : EPO Send Stall bit. 0Ob
MCUE #H5-9 tokeno]2kal 214%™, EPOOPR HIEZ
cleare} Aol o] HIEE set 3}, USBE STALL
handshakeE A4 AEE HdSo] LA I MCUE
STALL %sF= £ Ui7] 91 &l 0& write gt}
4 R Set | EPOSTED : EPO Setup End bit. ©] H]| Ei= 9] 7] H-&o|t}, Ob
EPODED HIE7} sets]7] o] HEE AHo] £%S u
USB 7} o] ] EZ setdtt}. USB7} ©] H| E= set S o] MCU
of JIHEZF dedt}. o] g Asto] WA S v USB
= FIFOZ flushdlal MCUS FIFO HS F a3} 3ho)
MCU®] FIFO F o] a3} & wj o] H|E+= clear H T}
3 Set/R | Clear | EPODED : EPO Data End bit. Ob
MCU+= th5 3 22 8ol A] o] H] E setdtth:
-vkA] e g ol ] B & 7}4 -2 - EPOOPR H| E £ clear 3¢
uj
- Zero length data --7Foll 4] EPOOPR H|EZ clear 3}aL
EPOIPR H] E = set & uj
- MCUZ} FIFO°l ti &t 35! o] B & load g+ $-¢] EPOIPR
H| E & setdh} 5 Aol ©] H|E(EPODED) £ set &t}
2 Clear/ | Set | EPOSTSTAL : Sent Stall bit. Ob
R TIEEF QFE AEZE transactiono] FYH USB7} o] H]
E set 3}, o] H]E 7} set B W Q1 E] H EV} wHA 3k}
1 Set/R | Clear | EPOIPR : EPO In Packet Ready bit. Ob
MCU<= endpoint 0 FIFO®] dlo]& 3|7 & write 3+ ol o]
HIE& set g} Hlo] B Sj7lo] Ao S 2B A
%™ USB7} o] H|E = clear A 71t} USB7} ©] H| E = clear
Al71H QJIEH E7F wA gt} 22 A] MCU= A8l A o
< Hl°]E £ load & 4= 1Al E T}, Zero length data phase©l]
1= MCUE 5 A]9] o] H]E(EPOIPR)®} EPODED W E &
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set g+c}
0 R Set | EPOOPR : EPO Out Packet Ready bit. Ob
o] H|Ex= 9]7] A-&o|t}, 3 3 tokeno] FIFOo] 2:of %]
USB7} o] H|E £ set 3t} USB7} set &t Q1 H EV} -
AEtl, MCUE EPOOPRC HIEd]| 1Z write $FO. 24 o]
H] E = clear A 71t}

3.23.3.12 USB IN Control 1 Register (USBICONL1)
Address : 0OXFFEQ 982Ch

. R/IW A Default
Bit MCU USB Description value
31:7 R Reserved -
6 Set R/Clear | ICCDT : In Control 1 Clear Data Toggle bit. Ob

MCUZ} ©] v Eof 15 write3}'H data toggle ¥] E 7} clear ¥
th o] H|E&= 227] g0l

5 R/ Set ICSTSTAL : In Control 1 Sent Stall bit. Ob
Clear MCUZ} ICSDSTAL HEZE set d17] wj&ol, IN token I
STALL handshakeE 2 #t}, o] W] USB 7} ©] H|EE set
g},

USB 7} STALL handshakeZ 24 A]7]™ ICIPR HIE&
clearg T}, MCU 7} 0E write3t . 24 o] | EE clear A !
=

4 R/W R ICSDSTAL : In Control 1 Send Stall bit. Ob
MCU7} USB®l| STALL handshakeZ A A1 7] 7] €15) o] H]
E o] 12 writedtt}. STALL AHsHS 4] 7] 9)&) MCU7} o]
H] E £ clear 3t}

3 R/Set Clear ICFFLU : In Control 1 FIFO Flush bit. Ob
IN FIFOZ flusha}aL A} 8} MCU7} o] B]|E £ set 3L},
FIFOZ} flush7F = USB ol 9] & o] H|E = clear ¥t} ©]
2 2} 3ho] WAl sk MCUell Q1B HE 7| 2 - th Tokeo] %
3] Zo]2}, USB= FIFO7} flush 7] Ao d4o] 9=
g wj71#] 7]k}, wheke] % sf o] 97l o] FIFO load ¥
ol o™, 7 ARl e] HA(EAER Bl# il sk A)
T flusho] ¥ a1 =2 s Zlel] & Sl ICIPR HI E7} clear ¥

o,
2 R Reserved 0Ob
1 R Set ICFENE : In Control 1 FIFO Not Empty bit. Ob

FIFOO] A o] 3 7 9] dlo] €] s Zlo] 9l&-S thebule.
0: FIFOell s Zle] gltt.

1:FIFO°I s 7le] gt

0 Set/ Clear | ICIPR: In Control 1 In Packet Ready bit. Ob
R FIFOO! o] ¥ 3% & 2251 1 5 MCU7} o] B ES set &
o ZAER doly g7l Aol e o 2 USB
= o] H{E £ clear gttt

©] H]EE USB 7} clear 3t Q1E § E7} 231 a1, MCUE
o g RE @ 45 QA k. o] T} set Hof gl
& Felli= MCU== FIFOl| 22715 & <+ gltt.

MCU®l| °]&l ICSDSTAL H|E7} set =¥, o] H|E+= set &
= fi
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3.23.3.13 USB IN Control 2 Register (USBICONZ2)
Address : 0OXFFEO 9830h
. R/W . Default
Bit MCU USB Description Value
31:8 R Reserved -
7 R/W R ICASET : In Control 2 Auto Set bit. Ob
o] H]E 7} set H o] 1o, MCUZ} MAXPRFE 2] H]o]E]
E 275 5l 254 0 2 |CIPR H] E 7} set ¥ T}
MAXPH| el Rt} AL dlolgE & 49-= MCUZ}
ICIPR H] E £ set 3 7 oF gttt
6 R Reserved Ob
5 R/W R ICMODIN : In Control 2 Mode In bit. 1b
EndpomH Weks L2 MM 53 5= A E sl
= endpoint2] ‘%}‘C‘é}a INS.Z A wt)
0 endpoint2] &S OUTC. 2 A4 ),
4:0 R Reserved -
3.23.3.14 USB OUT Control Register 1 (USBOCON1)
Address : OXFFEQ 9838h
. R/W — Default
Bit MCU USB Description Value
31:8 R Reserved -
7 R/W R OCCDT : Out Control 1 Clear Data Toggle bit. Ob
MCUZ} o] H]Eof 15 writed}H, data toggle sequence H| E
7} DATAOE reset ¥ T},
6 Clear/R Set | OCSTSTAL : Out Control 1 Sent Stall bit. Ob
OUT token©] STALL handshake®= Z3 % wj USB7} o] H]
E set 3T}, OUT Tokenol] A MAXP dlo]¥] Ht} ] B2 ¢
o]E] 2 B S USB7} hostel stall handshakeS HAY A
71t}
MCU7} 0= write3}'H clear ¥ T}
5 R/W R OCSDSTAL : Out Control 1 Send Stall bit. Ob
USB©ll STALL handshakeZ ‘& A1 7] 7] €&l MCU7} o] H]
Eof 1Z5 write 3tt}. STALL 43S #u7] $18) MCU7}
o] H| E ]| 02 write 3T},
4 R/W Clear | OCFFLU : Out Control 1 FIFO Flush bit. 0Ob
MCU7} FIFOZ flushd}t7] 3l 15 write 3}l flushS 5
7] 913l 02 write ﬁt‘r OCOPR H|E7} set¥] o] Q1= <t
ik o] H]E 7} set 4 91Tk MCU 7} 71412k o] 57 &
flush7} = ZdO]D}.
3 R R/W | OCERR : Out Control 1 Data Error bit Ob
A% v glo]Ef o of & (bit stuffing == CRC)7} U=
HE}FATH OCOPR B E 7} cleard W] 2524 © & clear ©t}.
2 R R Reserved -
1 R R/W | OCFFUL : Out Control 1 FIFO Full bit. Ob
o] ol 4be] S £83 5 gle-S vhehlth
0: FIFOo! SR & t}%* Atk
1:FIFO°l % & w-& = gl
0 R/ Set | OCOPR : Out Control 1 Out Packet Ready bit. 0b
Clear FIFOoI dlo]E |7l o] load”} & ™ USB 7} ©] H|EE set 3t
. MCUZF #i7l AAlE ¢lal v o] HJE = MCUel €]
3l clear & o] oF 3t} MCUZ} 02 write $F 2 2 4 clear T},
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3.23.3.15 USB OUT Control Register 2 (USBOCONZ2)
Address : OXFFEQ 983Ch

. R/W A Default
Bit MCU | USB Description Value
31:8 R Reserved -
7 R/W R OCACLR : Out Control 2 Auto Clear bit. Ob
o] H|E7} seto] ™, MCUZ} OUT FIFOl A dlo]E] & ¢]& uj
vlt} 254 © 2 USB coredl 2] OCOPR H| E 7} clear ¥ Ut}
6:0 R Reserved -
3.23.3.16 USB Low Byte Out Write Count Register (USBLBOWC)
Address : 0OXFFEQ 9840h
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 : 0OXFFEQ 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 : OXFFEQ 9848h
Bit R/W Description Default
Value
31:8 R Reserved -
7:0 R/W EPO FIFO Data Register 00h
3.23.3.19 EP1 FIFO Data Register (USBEP1D)
Address : 0OXFFEQ 984Ch
Bit R/W Description Default
Value
31:8 R Reserved -
7:0 R/IW EP1 FIFO Data Register 00h
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3.23.3.20 EP2 FIFO Data Register (USBEP2D)
Address : 0OXFFEO 9850h
Bit R/W Description Default
Value
31:8 R Reserved -
7:0 R/IW EP2 FIFO Data Register 00h
3.23.3.21 EP3 FIFO Data Register (USBEP3D)
Address : 0OXFFEQ 9854h
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 : 0OXFFEQ 9858h
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 Errort} Noise$} 22 o] -2 CPUZF A4 ¢l e ¥ dlo] A& 1A &S w 7] Aej 2
B A7) 9 &S 3t} Watch Dog Timer 7} enable® el ol 5 APB(AHB clock/2) Clock 2.2 32 Bit Counter
(WDCNT)+ Down-counting2- 3F7] =™, 32 Bit 7F-E](WDCNT) gko] «0” o] ¥ A] 2~ &l Reset o] ¥4 3k},

Watch dog timer2] AR-& Alel &= o] 32 Bit 7H&E 9] Fto] “0” o] ¥ #] =% F7]4 02 WDCNT # %] 2~ Ef o] «0”
o] obdl gk& A7+ &= sk, Watch dog timer Reset ©] ' Aot SIthed Al 28 5 2fo] u] g4 9] Ao 2 Sk},

3.24.1 Watch Dog Timer Control Register (WDCON)

Address : FFEO0 9C00h

Bit R/IW Description Default Value
31:5 R Reserved. -
4 R Watch Dog Reset Status. WDCON Read*] Clear¥ t}. Ob
0 : Normal
1 : Watch Dogell 2] g+ Reset'2- A}
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 : FFEOQ 9C04h
Bit R/W Description Default Value
31:0 R/W | Watch Dog Timer Count Value. FFFF FFFFh
Watch dog timer= oJ7]ol 22033 Zholl A4 5F-E down counting=-
a7 Ev, 0o =2aRS w resetS WA AIZITE 1@l 2 Watch
Dog Timer count value= “0” .t} # of gttt
o] register k<> @ Watch dog counter®] #k< HHdslal Qlom =
AA 7HEH Y S ¢l & Uth

Watch Dog Reset Time

Time WDCNT
1 sec 02FAF080h
2 sec 05F5E100h
5 sec OEE6B280h
10 sec 1DCD6500h
30 sec 59682F00h
1 min B2DO05E0Oh
85.9 sec FFFFFFFFh

3t 3-30 Watch-Dog Timer Counter Setting

* System CLOCK : 100Mhz, APB CLOCK : 50MHz(20 ns) 7]
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3.25 Timer / PWM / Capture

3.25.1 Introduction

Eagle= 471¢] Timer/Counterg& Wl7g3tth. o]&2 7|2 S = Timer/Counter 7|54 oy PWM 7]5 2}
Capture 7| & F7F= 7H1t},

3.25.2 10bit Pre-scale

Pre-scale APB clock®} external clock=¢ll 4] Main Clock Source& X ®13}o] 10bit ¢ CounterE £3) 1/2 ~
1/1024v)) i © 295 A sk

4PE CLOCK —W CLK

4. _ . .
Ext  cLOCK 10-hit Timer/Counter Frescaler
& Iy

Timer Clock Sel J

Prescaler Reset

b4
37
Prescaler Clock Sel 7

/A0
FoA1D
8/
CESATD
¥9/A1D
8¢ LD

952/510
FCOL/AD

lTimer/Counter Clock

1% 3-44 Pre-scale Block Diagram

3.25.3 Timer/Counter

Timer/Counter+= Pre-scale®]] 2] 3l £5 % ClockS- AF-&3}o] 0x00009] % 7] gkoll A v &t} 7188 2kS «17 A
S 7HA2, S7 sl FR-E ghol AR X}7P 479 ¢k Timer counter @ %] 2~E] gkl =23l thA] 0x00000] & H A
Y HEZ} EASHA Aot

Timer counter 2 X 2~E] Zko] ‘N°2l 7 9-ol], QI HE WA F7]+= ‘N’ o] Fr} 320 E 7} 2B 7} F7] 802 0 ~
N-1& 7hEEsto] JIHHEE A} 1714.

SIEHPE A F7)= MelHE Pre-scale 4t Timer counter zkell olalA A4 =W, 714 71 SlHYE F7]+&=
32.768KHz 2] ClockS AF83191S 79 1/32,768 X 1024 X 2732 = 1342177283 ©] t}. 100MHz A] 2~ ¥l ClockE A}-& &

74 §-= APB clock®] 50MHz7} =] =2, 1/50,000,000 X 1024 X 2432 = 87960.93022208 % ©] t}.

3.25.4 PWM

PWM(Pulse Width Modulation)& A A3 dutye} 5719 2= A5 E =
448 ClockS E3) %2317 PWM Period @ A =¥ 3te] F7] 2 N

PWMSe] &2 H 2= 321 E 7h2-H 9] gho] PWM Duty, PWM Period & 4| 2~ ¥ gtell o] & wjwie} 22 o] uh7d & of
=¥ 9 o] RHE o]t} 12 3L PWM Pulse Number 2| A 2B & S8l IHHES 2L A= Sl4E 2430
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PWM Period Value (TCNTxR) =9h

PWM Duty Value (TDUTX) = 6h

PWM Pulse Number Value (TPULX) = 2h

nter Value

Pulse Output

]

OXIX2X3X4X5X6

OXIX2X3X4X5X6

»
>

Duty

Period

Interrupt

3.25.5 Capture Mode

-

Capture mode +

Pre-scaleo] A 43k Clocke] F7]5 Al&3sfe] o AHS FAHI)

1% 3-45 PWM Pulse output

Low/High Pulse, Only Low Pulse, Only High Pulse, Falling to Falling Period, Rising to Rising Period €] 57} %] & €] <]
Hxol #7158 SA s

Low/High Pulse Capture mode

Capture input

Counter

Interrupt Event

—//'

|
P P e g
L1

Capture Value

LTl
XX

High Pulse Capture mode

Capture input

Courtter

e

Interrupt Event

Capture Value

Low Pulse Capture mode

Capture input

Counter

Interrupt Event

Capture Value

P Ry
| I B |

Failing to Failing Period Capture mode

Capture input

Counter

Interrupt Event

-

Capture Value

Rising to Rising Period Capture mode

Capture input

Counter

Interrupt Event

Capture Value

1% 3-46 Capture Mode Timing Diagram
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3.25.6 Timer Registers

3.25.6.1

Timer Clock Selection Register (TCSRO/ TCSR1/TCSR2 / TCSR3)

Address : 0OXFFEQO_A000h / OxFFEO_A100h / OXFFEQ_A200h / OXFFEQ_A300h

Bit RIW Description Default Value
15:5 R Reserved -
4 R/W | CNTCLR : Pre-scale Counter and Counter Reset Ob
When this bit is “1”, the Timer Pre-scale and Counter will be reset state.
To exit reset state, this bit is cleared by writing “0”.
3:1 R/W Reserved -
0 R/W | CLKSEL : Pre-scale Clock Selection Ob
0: APBclock  1:External input clock
3.25.6.2 Timer Control Register (TCONO/ TCON1/TCON2/ TCON3)

Address : 0OXFFEO_A004h / OXFFEQ_A104h / OXFFEO_A204h / OXFFEQ_A304h

Bit

RIW

Description

Default Value

31:16

R

Reserved

15:14

R/W

TMOD : Timer/Counter Mode
00 : Timer 01:PWM
1x : Capture

00b

13

Reserved

12

(Capture mode only)
OVST : Capture Overflow Status bit

0b

11

R/IW

Reserved

10:8

R/W

(Capture mode only)
CAPMOD : Capture Mode Selection
00x : Low/High Pulse Capture mode
010 : Low Pulse Capture mode
011 : High Pulse Capture mode
10x : Falling to Falling Period Capture mode
11x : Rising to Rising Period Capture mode

000b

Reserved

R/W

(PWM mode only) PWM Output Start Level
PWML : PWM Output Start Level

0 : Start Level is High

1 : Start Level is Low

0b

R/W

(Timer mode only)
WAVE : Waveform Generation
0 : Disable 1: Enable

0b

R/W

PFSEL : Pre-scale Factor Selection (10bit pre-scale)
000 : clock /2 001 :clock/4
010 : clock /8 011 : clock /32
100 : clock / 64 101 : clock / 128
110 : clock / 256 111 : clock / 1024

111b

R/W

TMEN : Timer Counter Enable
0 : Disable 1: Enable

Ob
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3.25.6.3 Timer Counter / Output Period Register (TCNTO/TCNT1/TCNT2/TCNT3)
Address : 0OXFFEO_A008h / OxFFEO_A108h / OXxFFEQ_A208h / OXFFEO_A308h
Bit R/W Description Default Value
31:0 R/W | - Timer mode FFFF FFFFh
Write : Timer Counter value setting
Read : Current up-counter value
- PWM mode
Write : PWM Period Value
Read : PWM Period Current up-counter value
3.25.6.4 Capture Counter / PWM Duty Compare Register (TDUTO/TDUT1/TDUT2/TDUT3)
Address : 0OXFFEQO_A00Ch / OXFFEQ_A10Ch / OxXFFEQ_A20Ch / OxFFEO_A30Ch
Bit R/IW Description Default Value
31:0 R/W | - Capture mode FFFF FFFFh
Read : Result value of counting 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 : 0OXFFEO_A010h / OXFFEO_A110h / OXFFEO_A210h / OXFFEO_A310h
Bit RIW 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

2 g

ZF Timer, PWM, Capture, Capture Overflow interrupt’} &7 gtc}, o] 52 7 2o
28 Fh

gheto] & JIEHE
e frafal Atk Capture =Sl A f-ole= JAEHEZ HAAS Al Overflowol] o]gh IHHESIA
g-¢15}17] 9] &l Control 2] <] 2~ E] 2] OVST H|EE ¢]o]of 3t}
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3.26

GPIO

3.26.1 Features

1.

2.

Port A~ D7} 4701 9] Z1& o 2 74 % GPIO X 2=E 7} 9

AH& 715 3 Porti= 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], D[7:0]-&
2 M ZF 907 o] T},

%0
d

Port Direction Register = & A A7 ¥ 1/02] WS & 5

o
et

Port Direction Output / Input Mode Registers & 3l] bitth?] = 1/02] WS 24 3 5= 3l
Port Output Data Level Register = & 4 Output®] LevelZ & 5= It}
Port Output Data High / Low Level Setting Register< &3l bit'™$1 = High / Lows A7 & 5 o},

Port Input Data Level Register = & 7 Input] Level = & = )

3.26.2 Register Map

3.26.2.1

Port A ~

Port Direction Register (PxDIR)

D711 2] Directions Ve = dl A 2=E o]t}

Address: FFEO A400h / FFEQ A420h / FFEO A440h / FFEO A460h

Bit R/W Description Default Value
31:0 R Port x Direction bit Oh
0 : Input
1: Output
+ A A9 Porto] DirectionS <18 4= 911, Read Only©] T},
3.26.2.2 Port Direction Output Mode Register (PxOUT)
Port A ~ D7} 4] €] Direction3- Output Mode 2 2 4 &} @ ] 2~ Ef o] T},

Address: FFEO A400h / FFEQ A420h / FFEO A440h / FFEQ A460h

Bit RIW 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

% Port Direction<- Output Mode= A 3} = bito] t}.

3.26.2.3

Port A ~

Port Direction Input Mode Register (PxIN)

D7}A] €] Direction<- Input Mode = A 4 3} = & <] 2~ ¥ o]t}

Address: FFEO A404h / FFEQ A424h / FFEO A444h / FFEQ 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

% Port Direction<- Input Mode 2 4 %4 3} bito] t}.
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3.26.2.4  Port Output Data Level Register (PxOLEV)

Port A ~ D7} 4] ] Output Data Level 2 e = 2 A 2~ o] T},

Address: FFE0 A408h / FFEO A428h / FFEOQ A448h / FFEO A468h

Bit R/W Description Default Value
31:0 R Port x Output Level bit Oh
0: Low Level
1: High Level

+ A 279 Porte] Output Data Level-2 <913 4= 91 31, Read Only©] T},

3.26.2.5 Port Output Data High Level Setting Register (PxOH)

Port A ~ D7} 2] Output DataE High Level 2 A A 3} = d| X] 2~ E] o] T},

Address: FFEO A408h / FFEOQ A428h / FFEO A448h / FFEO A468h

Bit RIW

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 PXOLEV
registers

+ Port Output DataZ High Level & 4 4 3}+= bito] t}.

3.26.2.6  Port Output Data Low Level Setting Register (PxOL)

Port A ~ D7}4] 2] Output DataE Low Level 2 A 4 3}+= & X 22 F o]t}

Address: FFEOQ A40Ch / FFEQ A42Ch / FFEO A44Ch / FFEQ A46Ch

Bit RIW

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 corresponding bit in the PXOLEV
registers

+ Port Output DataZ Low Level = A 7 3} bito] o}

3.26.2.7 Port Input Data Level Register (PxILEV)

Port A ~ D7}4] 9] Input Data Level & e = & A 22Ef o] T},

Address: FFEO A410h / 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

£ A 2 H Port2] Input Level2- #2138 4= 9131, Read Only©] T}
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3.26.3 Mapping

Port A ~ D¢ Register+= o} 2f ¢} 7+o]

7}7} 2] GPIO pin&. 2 Mapping ¥ t}.

Group Bit Mapping
Port A 31:21 Reserved
20:6 GP10J[20:6]
5:3 Reserved
2:0 GP10[2:0]
Port B 31:28 GP10][63:60]
27 Reserved
26:21 GP10[58:53]
20:19 Reserved
18:13 GP10[50:45]
12:11 Reserved
10:5 GP10[42:37]
4:0 Reserved
Port C 31:0 GP10[95:64]
Port D 31:20 Reserved
19:10 GPI0O[115:106]
9:8 Reserved
7:0 GP10[103:96]
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3.27 Real Time Clock

A 2E] ALt M2 A battery = & 28k RTcw 228l Al o] Q17hs o] gli= ¢t APB busE F3ko] A A
registerE A& 4= 9l o, A 2El A Qo] offEH] o] &= FeHel EE BUS ¢ 22 masking® tl.

ZFd, 9, A, AL B, %22 EAEBCD X7] 7S W EY, 27 k" 20043 1€

3.27.1 RTC Control Register (RTCCON)

Address : FFEO A800h

1% 04] 03 0% |t

Bit RIW Description Default Value
31:8 R Reserved. -
7 R/W | RTC Test Simulation Mode Ob
0 : Normal (5=l 4 A4 3k 1Hz clockS- AH-&)
1: -2 X Eg ol S ¢a A 1Hz] 163841 wHE clockS A&
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 for minute from0to 5 Oh
3:0 R/W BCD value for minute from0to 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 0 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 day 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 Description Default Value
31:5 R Reserved -

4 R/W BCD value for month from0to 1 0b
3:0 R/W | BCD value for month from0to 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 for year from0to 1 Oh
3:0 R/W | BCD value for year from 0 to 9 4h
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3.28 TWI Controller

Eagle> W& TWI busete] g Ho|A~E ]3] TWI controllerS W33tcth o] controllers A4 295 ¢
SCL(serial clock) line?} H o] E] %155 1§k SDA(serial data) lines 7}t

3.28.1 Features
- Master transmitter mode
- Master receive mode
- Slave transmitter mode
- Slave receive mode
- Software programmable clock frequency
- Software programmable acknowledge bit
- Interrupt driven data-transfers

- START/STOP/Repeated START condition, Acknowledge generation

- Multi master operation

3.28.2 TWI Controller Block Diagram

APB Clock i (DA
e
ym—r\ . ~+—p{JSCL
\e ) Counter Register >
(5 I \ .
o—|  Baud-rate Register START/STOP Condition [
> Generaion >
_ ) Control Register
Arbitration and 1
bt START/STOP Detection |«g
& \ 4
= — ) Status Register P
Q Address Compare
< >
A v
- 7-bit Address Register 8-bit Address Shifter [
- 1 TX/RX Data Regiseter | —»| 8-bit Shifter —p
1% 3-47 TWI Controller Block Diagram
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3.28.3 DATA TRANSFER FORMAT
SDA lingol| A 2. d|o] ] A o]= 8H|Eolt}, v AFwult) AF= = = vlo] E = A3 of Q1#] &
START condition ©}<-¢] A Hlo|Ex= 4 = olth TWI bus7t Pt~ RE== %2 3 o nl Ao 98] F+4
e}
=3

A7 A 2E AF doly vl ACK HIE7}F mpeht. 34 o] B ek F4:9] MSB H|EH-E 59
A 2R T

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" 7" Data Transferred
(Read)  (Data + Acknowledge)

NOTES:
1. S:Start, rS:Repeat Start, P:Stop, A:Acknoledge
2. [ :From Master to Slave, [] from Slave to Master

13 3-48 TWI-Bus Interface Data Format

3.28.4 START AND STOP CONDITION

TWI Controller”} o] ¥ %S A]2}8}7] $138l 4= START condition 2 2 Al A of 141, tlo]H AFS T =23
8 A1 STOP conditionS A A # of 31t} START condition SCL line©] high AFEl Y w} SDA lineo] highol 4]
lowz "ojx|™ vFAEITE, STOP condition SCL line©] high el ]l SDA line] lowell A high® 2&}7}
kAl SkC}, START condition®] ¥HA &, TWI bust= busy AFEl 7} T} STOP condition®] WA SHA =™, TWI bust
release 3 7} ¥ T

SRS VAD B G G SR YA WD S SRS G ST A
E 1 MSB Acknowledgement Signal Acknowledgement Signial .
from Receiver from Receiver

e S U X 2 WO AW W ) W L W A W A AVAVEINE
Start + T T Tt ACK + Stop :

Byte Complete, Interrupt within —f L Clock Line Held Low While
Receiver Interrupts are Serviced

13 3-49 Data Transfer on the TWI-Bus
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3.28.5 ACK SIGNAL TRANSMISSION

o npolE o] A4S R a] 98l A= A1 B 41 Tl ACK M EE Hujok gtk ACK 2~ SCL linee] 9
A 2ol 4 %A sloh k. @ vol £ ol BT A%< 919 8719 Selo] A asth vl AE = ACK HIE A4S
Jg 29 Has Ao B,

A T ACK 28 25 g WS ufl SDA lineS high® 7H5 7] 913 SDA lineS- released] # of kc}, B3
@2 ACK 3 2= uj] SDA lineS low= %3] SCL line2] o}& ¥ A 2] high pulse 73+l 4] SDA lineE low= =T,

ACKH EE A~ X E o] 2 © =2 control register2] TXACK H] E & 4 A &}o] ACKL} NOACKZ A el 4= 9l t},

Clock to Output
TTTTR —> -4— —> —

s A D O D
Data Output by
Receiver

SCL from _—\_/_\_/_\_
L) ' 1 2 L
Master . Start . : T
Start ' :

Clock Pulse for
Acknowledgement

Condition

Z1%] 3-50 Ack. Signal Transmission

3.28.6 READ-WRITE OPERATION

A A = A dlo]E % Fof TWI-Bus Q1 3| o] 2~ 8-bit shifter registerol] H]o]E]7} =10] 2 ] 714
of sit}, "lolE 2201 uwj7}A] SCL line2 low= f#|2 ZHo|t}l A= dlo]E]7} 8-bit shifter registerol]

7]}
22 A 31 YA SCL line& release ¥ T}
T2 2 BE A dlelElE G418k Fof, TWI busi= HlolE & ¢o] 4 w714 SCL lineS low= 4§k},

A 28 o] g 7} ¢} & %] a2 W th-g-ol] SCL line-S release™] 1, 8-bit shifter registerol] A} - o] 6] S 4413} A F o).
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3.28.7 BUS ARBITRATION PROCEDURES

ol2] 71¢] master7} busE EAlo] Ao} &t
master7} WX low level 2] SDA lineS <123}
o8 A4S v o)A M A Y= s},

A& WA s} SDA linell high levels WX\l master7} % Th&
H, A TWI busE A4l o] o} th2 master7} Ao ghrhar Q14 8},

(1) Devicel¥} Device2#} 5 A]¢ll master mode= &2}l 7d-9-ol SCL lineol| Al WA st= S8 g
B v 3 ol 5 7]347) o] ol Xt}

start counting

wait state HIGH period
CLK1 —_———— \
counter reset
CLK2 u \ \
\ \
scL \

1% 3-51 Bus Arbitration procedures 1

(2) § 23l A SDA linedll UENG = dlo]H kel ul2} Devicel, Device2% &f-}7f 43S 2t
U3 2

rlr
o
ot
flo

masterl loses Arbitration
DATAL # SDA

DATA1L '_\_ _/—\ [ c _ - - - —-—"——"—-—-——- -

DATA2 -~

SDA -

T /S S S

1% 3-52 Bus Arbitration procedures 2

3.28.8 ABORT CONDITION

Arbitrationo] T A 3R] 2 4

1. A~ E Qo] & o =2 control register] MSTA H] E(Master/SIave Select bit)E clearA] 7] STOP conditiono] A gt}
2. NO ACK7} ¥HA3 &l STOP conditiono] 223 skt}. =, ACK -3t A SDA line®] low 7} ¢} STOP condition©]
Higiicli=g

Arbitrationo] 228 gk 73—;—
TWI-bus Arbltratlon°1 93] Ao]HBL & 9 MSTA B E = clear5] #| 9t o]o] ¢]3F STOP condition< WA 314
etk A 235 SCL 8 AL g ulo] E Zﬂ%%ﬁ}xl &Y dely =9 <1 SDAE high e 71 € .
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3.28.9 Operational Flow Diagrams
3.28.9.1 TWIlinitialization
TWI ControllerS % 7] 3}&}7] Zeoll, TWIEN bit2} register7} W #] % 7] 3} %] of o &t}
BEGIN
Enable TWI by setting
TWIEN
Register setting
Enable TWI interrupt
(Optional)
END
1% 3-53 TWI Initialization Flow
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3.28.9.2 TWI Transmit/Receive Flow chart

TWIC] HlolE £213} dglolg $21e] tdt Flow charto]th. 41 Ale} 5241 Ao QlojA] 713 &2 2po| e
Ao &= mlx ek HolEHE £41817] Ho] ACK HEE NOACKEZ AAstE wA|7F v gtk dolt}, o
master”} slaveol] Al vFx] 9t =21 Hlo|HAS <] 7] §gk Aol w3k AA HolEE 42413517 918 SCL &

2§ 23317] 918 TWIDATA @ %] 2~H 2] dummy read ©+7| 7} & & 3}t},

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 ?

YES |
y

Write Data to
TWIDATA

<

Y

Transfer NO
Complete ?

YES
h 4

Last Word? NO

YES

v
Negate MSTA in
TWICON to Generate
STOP

A 4
END

219 3-54 TWI Master Transmit Flow
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Master Receive Flow Chart

< BEGIN P

YES

Bus Busy ?

Write TWI Header in
TWIDATA

Set MSTA in
TWICON to Generate

Transfer
Complete 2

YES

Write TWI Header in
TWIDATA

Set REPST in
TWICON to Generate
RESTART

Tran

Complete 2

YES

Dummy Read
TWIDATA

[P
¢

Transfer
Complete 2

YES TWIDATA

Read Data from

YES

Set TXAK in
TWICON to Turn of
ACK

vy YES

Read data from
TWIDATA

Transfer
Complete 2

YES

C END D)

13 3-55 TWI Master Receive Flow
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Slave Transfer Flow Chart (polling ®2])

Check SRW bit in
TWISTAT for
Rx Xmit/Rev Tx

Read dummy data
from TWIDATA
(for tcf bit clear)

[
-

|-
-

-

) Y
Transfer NO Write Tx Data in

complete ? TWIDATA
i YES
Transfer NO
Read Rx Data complete ? —
from TWIDATA
YES

Y

Bus Busy ? L YES Bus Busy ?

NO

S

1% 3-56 TWI Slave Operation Flow(Polling)

207 CONFIDENTIAL Advanced Digital Chips, Inc.



EAGLE PRELIMINARY Ver 1.6

Slave Transfer Flow Chart (interrupt ¥4])

BEGIN
tcf Interrupt occurred

NO

as Salve ?

Check SRW bit in
TWISTAT for
Rev/Xmit

N

Read/Write
TWIDATA

S

1% 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 : FFE0O AC00h

Bit

R/IW

Description

Default Value

31:8

R

Reserved.

7

RIW

TWIEN : TWI Controller Enable bit

TWI F5A1S 9184 t}2 registere] settingol]l Al WA o] hitE
setA] 71},

1: TWI controller enable

0: TWI controller disable

0Ob

Reserved.

R/W

MSTA : Master/Slave Mode Select bit

0ol A 1= wuhy¥]™ Master mode”} A% WA START condition®]
WA clear®]™  STOP conditiono] ¥A3&}al, Slave mode=
Agkstt), clears v ete Aol AS 1S AHEH, STOP
condition& A 3FA] ¢k=1}.

1: START condition<- 2+ A] 71t}

0 : STOP conditiong 24 A 71T},

Ob

R/W

TWITR : Transmit/Receive Mode Select bit
Master Modeol| A 2] A% & 2F8 27 gk,
1: TWI Master 54!

0: TWI Master =41

Ob

R/W

TXAK : Transmit Acknowledge bit

o] H]E& ACK 77t “&<tell SDA line®] #ts 274 sttt

Master Receive Mode npx] ek vpolE A5 uwl NO ACK:
tlo]E] M&o] A =9l-& VEbAT mEAE HE S NO ACKolH,
STOP condition- ¥H4 A 71t}

1: ACK bit = “1” — NO ACK (no acknowledge)

0: ACK bit = “0” — ACK (acknowledge)

0b

R/W

REPST : Repeated START bit

o] bitE 1= write 3, TWI controller 7} Masterd U] Repeated
START conditionS XA A]71t}. Repeated START condition©]
WA 51 cleard T

1: Repeated START condition3- 22 A 71 T},

0:N/A

0b

R/W

TCFIRQ : Transfer complete IRQ Enable bit

1-bytew91 2] dlolE o] ARHALS w], AHHE A o215
A7 gt

1 : Interrupt enable

0 : Interrupt disable

Ob

R/W

LSTIRQ : Lost Arbitration IRQ Enable bit

Master= &2} Al, & ATS AAS 45, AHHE
A7 g

1 : Interrupt enable

0 : Interrupt disable

e
o
2
-z
et

Ob
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3.28.10.2 TWI Status Register (TWISTAT)

Address : FFE0O AC04h

Bit

R/IW

Description

Default Value

31:10

R

Reserved.

9

RIW

TXEMPTY : TX buffer Empty bit
2 B3 o Al S vebd o] bit7} 0 W, Y& FHo = writedt

P
A .

0]

A

L& M7 R A&

0: &A1l B o] B Ho]E 7} Sl &

1b

RIW

2=
RXFULL : RX buffer Full bit
S0 W o] Al E e, o] bit7h 19 W, 9k g o writed

T A

1: 541 9o ¢]o1 2 He]E) 7} )
0: 41 ¥ B} 9l

dlo

0b

TCF : Byte Transfer Complete bit

Sk vl E A @ wino) set] a1, TWIDATA @A ~E & read }
writed o clear¥l T}, B=3F, o] bitel] 1S writed}H clear¥ t}.

L ghvlolE dF ghs

0: HlelE HF =

0b

AAS : Addressed as Slave bit

ZF412] address9t % WS address”t U & W TWI controller:=
slave= A &%+ 5+A] ® ). TWICON | X 2~ 7} write¥] 71}, STOP
condition B2 A] clear ¥ T}

1: Address7} & %] s}

0: Address7} & x| 3} %] k5

Ob

R/W

BSY : Bus Busy bit

TWI bus Al S 2]w]3kt}. START conditionol] ]3] set & L, STOP
condition®l] 2|3} clear® t}. o] H] Eof 05 writed} o] &= clear ¥l t}.

1: Bus busy 73 €l

0: Bus idle A+ Ej

0b

R/W

LST : Lost Arbitration bit

TWI controller7} master mode® o, buse] Ao A NS 7
set¥lth AT EQo] AHo=g cleardlFoloF 3l 1S writes)t
clearsl t}.

1: Lost arbitration®] =3} 2.

0: Lost arbitrationo] 4 &} #] X ok-g-.

o
XN
bl

Ob

SRW : Slave Read/Write bit.

TWI controller”} slave mode W <=4l & 2FS YeliT}
1: Slave 54l L=

0: Slave =4l L=

0b

Reserved

R/IW

RSF : Repeated START condition Flag bit

Repeated START condition®] A3 =% &2138l= flag bito] T,
Repeated START condition®] A&} set™ ™, STOP condition®]
HFAYSEA L, setl AL E ol A o] bitol] 12 write3}H clear T

1: Repeated START condition®] ¥F4J 3} 91 2.

0: Repeated START condition®] 243} %] ¢ kA 1} STOP condition®]

A S

0b

RXAK : Received Acknowledge bit

ACK “F7tol| E0]2 SDA line2] #k& 2v] g,
1: No Acknowledge 541

0: Acknowledge =41

1b

Advanced Digital Chips, Inc. CONFIDENTIAL
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3.28.10.3 TWI Address Register(TWIADDR)
Address : FFEQ AC08h
Bit R/W Description Default Value
31:8 R Reserved. -
7:0 R/W | Slave Address. 00h

[7:1] = Slave Address
[0] = Not mapped

7-bit slave address. TWI controller] device address= }e}i T}

3.28.10.4 TWI Data Register ( TWIDATA)

Address : FFE0O ACOCh

Bit R/W Description Default Value
31:8 R Reserved. -
7:0 RW | Twi dlo] & & vt 00h
Write : 541 dlo] ¥ &2 A& device2] T24.
Read : 521 d] o] €

3.28.10.5 TWI Baud-rate 0 Register (TWIBRO )

Address : FFE0O AC10h

Bit R/W Description Default Value
31:8 R Reserved. -
7:0 R/W | Baud-rate 0 Value. (3.t} & Fkolojof 3t} 4Fh

3.28.10.6 TWI Baud-rate 1 Register (TWIBR1)

Address : FFEO AC14h

Bit R/W Description Default Value
31:9 R Reserved. -
8:0 R/W | Baud-rate 1 Value. 1FFh
TWIBRO = f,,, x700ns + 3
CL — fbus
(2TWIBR1+ TWIBRO + 7)
* f,.s = AMBA APB clock frequency (A 2= ¢ 9] 225
*SCL=TWI A% &=
ex) APB clock®] 50MHz, TWI %44 &= 7} 400Kbps <1 -, ( f,,. = 50MHz , SCL = 400Kbps)
TWIBRO = 50MHz x 700ns + 3 =50x10° x 700x10~° +3 =238
f 50MHz 50x10°

bus = 400Kbps =

CL=
(2TWIBR1+TWIBRO+7)

(2TWIBRL+38+7)

= 400x10% = — >~
(2TWIBRL+45)
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<Baud-rate 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) | 103(67h) | 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 dupIeX 2| st
- Master / Slave 2.5 A )
- Programmable clock polarity and phase
- End of transmission interrupt flag
- 32Bytes FIFO W %
-DMA H & A9
- Support external clock divided SCK
- ) "% SCK: Master2! 7 -$- APB Clock2] 1/2, Slave ¢1 7% APB Clock2] 1/8 <]

3.29.2 SPI Block Diagram

SPI= dlolE AFEE2H dloly FAlEAo] sAle] o] Fo] Algld deoly Elell A A H 9
A Z2 (sampling) ¥} 41 = B (shifting)-& A1 2] 4 Clock 2}<lell «]EH 7] €}, S ave SPI tjulo] 9] 7H A Q] el
Slave A1 8] 2}918 53 g 5= v}, Al =] k& Slave t]Hlo] 2= SPI W 2~ 9] F2to] G&S 4] &=

AN

) SPIBR —)  Counter
—V
j:> SPICON l _
Extok [—— | g sck_in|«
—
Control Logic Elogk > sck_out— ] SCK
ogic sck_oen
SSX_iNn [«
q_) !
% C SPISTAT ssx_out —%L—@ SS#
—
é SSX_oen
= <« =X mosi_in [«
m .
o 32-BIT RX Shift Register ‘L‘ master input ~ MOSI_out _“?L—@ MOSI
< | master output MOSi_0en
8/16/32-BIT TX Shift Register
SPID miso_in
(32Bytes) slave input miso_out —~| %—@ MISO
p-{slave output  MisO_oen
:> SPISCON Ouput Control Logic
) SPIIM

S

19 3-58 SPI Block Diagram

3.29.3 SPI Pins

SPI°]:= MISO, MOSI, SCK, SSX, Hl 7} 2] &< Aol 3t} SPI ZAEE el x| 2~F ] WOMP B E7} Z}zhe] 3 9]
=9 &2l tidl Open Drain =3 o4 CMOS &2 A3 "t} SPI ZEE A 2~E 2] MSTR H| Eol 23|
Master 5=<= Slave 52} o] A4 5] o] %] 3L o] o] w}e} 9] §-2fo] A4 5 o)X},
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Pin Name Mode Function

Master in, slave out(MISO) Master Provides serial data input to the SPI
Slave Provides serial data output 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) Master Output : Selects slave devices
Slave Input : chip select for SPI

3% 3-31 SPI Pin Functions

3.29.4 SPI Operating Modes

SPI+= Master‘)r Slave _‘J:'_Eoﬂ}\i %Z}‘—Cﬂ't}- Master L. E+— MCU7]_ ];—ﬂ o] Ei ;ﬁ%\_% %‘%@v_— 73%01] /\]—%—%E}- Slave
REE 9% tiuel 2o o5 MCUS A Aol elFoldt Aol g AER U446 MSTR
H] Eof| o] & Mastert} Slave 5 2Fo] A &l g T},

3.29.4.1 Master Mode

SPICONS] MSTR H|E & A7 3}H Master 2= & 2o MBI E T}, Master 2= A= HlolH AE5S 2713}
A aL 2] Ho o] 73t Aol SH3A| Fe=tt

]

=
T

SPI= Master FL.=of| A AF-8-3}7

=)
°
dlo
o
o
tio
2
24
o,
ot
3

1. Pin MUX # A =B el A th5-9] o] SPI &= o] 9=+ g<lgtt}. MISO and MOSI. Master &= o] A =
MISO+= A8 E HlolH Y8 o2 AFEE o] A3l MOSI= AE 4 HolH &2 o= AR&F ozl 54gt
& Fof el sy = E 2 8% 5 Qo

2. AEZ9 A 2¥ ] BAUD, CPHA, CPOL, SIZE, LSBF, WOMP 2] #+< & wtstt}, Masters2HS- 913 MSTR
H| E A4 3k} SPIS- enabledt == SPIEN H| E S A A gt}

3. Slave t]u}o] ~Z enable 3},

4, AFS AFsH7] Yl 4 3sk dlo] el S SPI Hl o] E] X 2=E o) 227] & gl

SPIE &o] Butd AJeie A 2=E o] SPIF o158 HWH o= AAgdtt SPIF7E QI7F ™ AEHE @
A SPIFZE A H o] gz ZEfell A el el A =B 2 ¢laL dlolE glA =E o 227] 1 ¢)7] T 2to] dojutd
SPIF &2 1= A4 0.2 F2)of drh
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3.29.4.2 Slave Mode

gl

= YA AE Y MSTR HIEE Z]o] A]7]1 Slave 2= & T 23t} Slave R =04 =, SPIE Agld A4S
718} sk 4=

QUr}. 7142 9] 3 1] 2 Mastero] ©] 8] %73} ®lr}.

P

E

s}

1. 94 Pin Mux # A A~EE dA s} 95 ‘LEL g2 IP 559 IE7 Muxing Ho] S22 SPI 9
AES FIFE == Pin Mux d A 2B S A4 3o}

CPHA, CPOL, SIZE, LSBF, WOMP 2] A Xé < H8 EF A=Yl #hS £t MSTR HIE Z2]0]

slo 24 Slave &2 AEsit) SPIENE Alsle] SPIE enableA] 71T} (Slave EE=9] t]ufo] 2o A=

BAUDS®] £k SPI & %ol & v x| %] &+=t})

3. A% dHolEE SPI o] E #| A2~ ol A *&3lc),

N

Slave =0 A& SSX # o] AEj7} Low7} H HolH & A48 £4H| S 3}al Master’} SCK &
Sl 5713t @ dolE AFE A]#s) dlolE o Aol EaS st A2 SPIFHIEE ERlsl= Ao

o] = Master 2. =9] 7 $-9} 35}t

3.29.5 SCK Phase and Polarity Control

AEE g A2=H | /)9 v EVE SCKe 9143 =45 AA stk 29 57(CPOL) HIE= &89 57 (High
or LOW)E Aasit), 28 94 U E CPHAE A4 Elo|Wo A2 = F 71x A4 g & §uE A
=99 87 5492 Masters} Slave 5 & stefof gth. oWl Z9-of= AF Apolol 933 =4S wpro
Master t] B}o] 27} Slave U] u}o] 22} DP% o ® HolBE FiL e T Qlth SPIE o Y3k frddS A9
RE 7 Ae g g eke] A4 A9 AA & Vet A gkt

ssx. | [
s eraacenno [ [T
se oo cersc [ [ L[ LT LT
SCK (Cm
SCK (leJ_U_U_Ll—U_U_U_U

Z N E: BB R AR E7///////4

MSBifCPHA=O| | | | | | | |
Internal strobe for data capture (for all modes)

1% 3-59 SCK Phase and Polarity

3.29.6 Data Transfer Timing

HA By BololaRe MeserS 2o Hol A ASHE EAR 29, HAY S
Q) ol A = A sk,

[EEN

] = Iclock cyle S 7102 &8 94e] 04 uf d]o]E & sampling 3} 3. &8 91730 180 wj] v}
23

=
TﬂtﬂH%% s

g
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SCK CYCLE 1

soveeorn [\ NS\
A S\

SCK (cPoL=1) — _/

MOSI
(Master Out)

MISO
(Master In)

—
~\

SSX
(To Slave)

1% 3-60 Transfer Timing when CPHA = ‘0’

22 CPHA="1"2] 7 9-o|t}. o] H$-+= Iclock cyle & 7ls=o2 &8 9)4to] 0d w) tlo|g 7} =1 &9
$4Fo] 180 i Hlo]E] samplinge] & o]t}

S UAWAW AW ATA WA
VA VAVAVAVATATS

MISO —< l\‘/lSB‘ }6} 5 4 3 2 1 LéB

s T\ /™

1% 3-61 Transfer Timing when CPHA = 1’

3.29.7 SPI Register Description

3.29.7.1 SPI Control Register (SPICON)
Address : 0xXFEOO B000Oh
Bit RIW Description Default Value
31:8 R Reserved -
7 R/W | SPIEN : SPI Enable 0Ob
0: SPI is disabled.
1:SPl is enabled
6 R/W | WOMP : Wired-OR Mode for SPI Pins Ob
0 : Outputs have normal CMOS drivers.
1 : Open-drain drivers
5 R/IW MSTR : Master/Slave Mode Select Ob
0: SPI is a slave device
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1: SPI is system master
4 R/W | CPOL : Clock Polarity Ob
0 : The inactive state value of SCK is logic level zero
1 : The inactive state value of SCK is logic level one.
3 R/W | CPHA : Clock Phase 0Ob

0 : Data captured on the leading edge of SCK and changed on the
trailing edge of SCK.

1 : Data is changed on the leading edge of SCK and captured on
the trailing edge of SCK.
2 R/W | LSBF : Least Significant Bit First 0Ob
0 : Serial data transfer starts with LSB.
1 : Serial data transfer starts with MSB.
1:0 R/W | SPISIZE : Transfer Data Size 00b
00 : 8-bit data transfer.
01 : 16-bit data transfer.
10 : 32-bit data transfer.

Wired-OR Open-Drain Outputs

Az o 7 shte] npAE Nk A28} 7d-$- Open-drain driver= AF8-8 o] = §lth. Open-drain driver7} 2*o]+=
o]+ ol gl 7He] Master7} atte] Hiolg M AE AFEE o B 2ol A DS = Q= TES Tt etk &
dlolg glel&= HHE=A] pull-up A &S dolofp sty AWA <2l Single Mastere] 749~ normal CMOS drivers
AH-&-gktt.

3.29.7.2 SPI Baud Rate Register (SPIBR)

Address : OXFEOO B004h

Bit R/W Description Default Value
31:8 R Reserved. -
7:0 R/W Serial Clock Baud Rate FFh
fAPB _Clock

f =
S 2% (SPIBRR [7:0]+1)
Master Mode SCK < APB Clock /2
Slave Mode SCK < APB Clock /8

SPI Baud rate:™ SPBR # x| ~E|d] 0|4 2557b4 9] #kS A3 4= 9t} 181} Slave Modeol 419 €)% SPI
Master’} A &3l SCKE wrolSo]7] w)Fo] SPIBR @A A~E Q] #ke] AA oJaks x| ¢ki=t} o Slave
Modeol| A kol =<2 4= 9l = FH ) SCK 4 %=+ APB Clock ¢ 1/8 ©] 3} oF dhr}.

3.29.7.3 SPI Status Register (SPISTAT)

Address : OXFEOO B008h

Bit R/W Description Default Value
15:8 R Reserved -
7 R SPIF : SPI Finished Flag Ob

0 : SPI is not finished.
1: SPI is finished.

6 R WCOL : Write Collision Ob
0:e Sl

1 : FIFOZ} Fulle] A& @ FIFOo| 227] A|=E &td

WA= o H Y
5 R MODF : Mode Fault Flag Ob
0 : Normal operation
1: & o]4+2] SPI Master7} & A] ol Slaveell 74 =& uj kAl &}

ol
rr
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ozl

SSX : Slave Select Flag
0 : Current Value of SSX port is low
1: Current Value of SSX port is high

0b

STXF : TX FIFO Full Status bit
0: FIFO_TX is not full
1:FIFO_TXis full

0Ob

STXE : TX FIFO Empty Status bit
0: FIFO_TX is not empty
1:FIFO_TX is empty

0Ob

SRXF : RX FIFO Full Status bit
0: FIFO_TX is not full
1:FIFO_TXis full

0Ob

SRXE : RX FIFO Empty Status bit
0 : FIFO_RX is not empty
1: FIFO_RX is empty

0b

3.29.7.4 SPI Data Register (SPID)

Address : OxFEOO BOOCh

Bit

RIW

Description

Default Value

31:0

R/W

SPI Data
At 32-bit transfer mode
- MSB of Data is SPID[31]
At 16-bit transfer mode
- MSB of Data is SPID[15]
At 8-bit transfer mode
- MSB of Data is SPID[7]

LSB of Data (received or transmit) is SPID[0] in any transfer mode

0000 0000h

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

Advanced Digital Chips, Inc. CONFIDENTIAL
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3.29.7.6  SPI Interrupt Mask Register (SPIIM)

Address : 0OXFEO0 B014h

Bit

R/IW

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 master use data line.
0 : MODFI interrupt is disabled
1 : MODFI is enabled

0Ob

(6}

Reserved

SSXE : SSX Interrupt en/disable

SSX Interrupt occurs when SSX signal has changed.
0: SSX Interrupt is disabled
1:SSX Interrupt is enabled

0b

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 FIFO_TX is empty
0: FIFO_TX_EMPTY Interrupt is disabled
1:FIFO_TX EMPTY Interrupt is enabled

0b

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 Interrupt 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

0b

3.29.7.7 SPI Transfer Mode Register (SPITM)

Address : OXFEOO B018h

Bit R/IW Description Default Value
31:15 R Reserved. -
14:4 R/IW Byte number of Data transferred by DMA 000h

3 RIW 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 but Rx 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 SPI Clock Select Register (SPICS)

Address : 0OXFEOO B01Ch

Bit R/W Description Default Value
31:1 R Reserved -
0 R/W SCK clock select bit Ob
0: SCK is APB clock divided
1: SCK is external clock divided

3.29.7.9 SPI Response Character Register (SPIRC)

Address : 0OXFEO0 B020h

Bit R/IW Description Default Value
31:9 R Reserved. -
8 R/W Response character exclusive Ob

0 : =41 Bl Response character 7} =23 w7} d o]
A&

1 : =41 B9 ol Response character ¢} T} t|o|E|7} =2+
i 7HA] HlolH AAF 3

7:0 RIW Response character 00h

o] P 2= ME9] 7]5o]th o] A& RX mode ©]iL DMAE A}-&31A4] &S w] A& 7}538t) o] 7]%5& RX
tlo] ol AF&A7} A A E EA T E2}7F E0] L wj7hA] SCK = toggling 3 o] W] TXE 1}7}= d] o] B = 0xFF 7}
A=
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3.30 JPEG Decoder

Features

640x480 4:2:0 format 1frame(lena image) 35ms <l decoding 715 (GDMA AF-8-A])

ISO 10918-2 base line JPEG decoder

Only support typical Huffman table defined in annex K of standard.

Support YCbCr 4:2:2 format

Support YCbCr 4:2:0 format

Maximum resolution:1024x1024

¢] 8 &= JPEG Image width = 32¢] wj<5= o] 1] ] height™= 4:2:2¢ wj&= 89 w4, 4:2:0Y W= 169] w7} &=
olm ANt Y 7t

Block Diagram

JPEG Image
apturer IRQ FIFO Fill
Request IRD
JPEG decoder _Address JPEG Decoder
nd IRQ information
Sync FIFO
Control *T1 (64x32) [ (g
Local JPEG m
csc Sync FIFO HOST/DMA
- JPEG Decoder Core =
Memory Image INTERFACE (64x32) Q
Controller | RgB| Capturer T
YCBCR | Sync FIFO <
(64x32) Compressed
data
Decompressed
data(YCbCr)

N

1% 3-62 JPEG Decoder Block Diagram

JPEG Decoder W] 5-¢ll = JPEG image data, decompressed data(YCbCr) 2 ©©]E MCU(Minimum Code Unit)el] tf gk
address informations # &3sl7] 913+ 64x32 FIFO7} 3707F &4 stw, 3709 FIFOY] level > JDFCON Register<]
[6:0]°] setting@koll oA A7 €t}

JPEG Decoder+= 52 A] JPEG image data®] 275 913} level *H2] 2]
JDCTRL ol 4] 243} FIFO level W+ © o] €] 7} FIFOW -9l =} ¢l
A= 0 2 clear © T 28] 2 FIFO ©f| ®lo] € 7} level Bt} ZHA| ¥ =

FIFO fill request IRQE H A A 71t} o] IRQ:
S ) 74A F-A =, FIFO level S ol 7kAl ¥
T TALIRQE A H T

JPEG Decoder= JPEG imaget ¢] EOI(End Of Image) maker=- decoded}'d decoding®] ¥ %t2< 2]+ JPEG decoder
end IRQE WA)3lt}, o] IRQE JPEG image capturer 2] interrupt source”} =™, JPEG image capturerol] 4] = v} 2}t
MCU<2] dle] & & memoryoll # %3 o o] IRQE AF-&3}o] JPEG image capturer IRQUICIRQ)E A 4d gttt JICIRQ+
JPEG decoder end IRQE: clear 5} 7] A 714 /%] €t}
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Decoder Core Block Diagram

AHB Slave
Interface
A A
A,
JPEG Decoder
A ) 4
—
Binary Tree Look Up Table JPEG Decoder Controll
Memory e‘i&?FgM ontreter 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
bata 64x32 FIFO
> MDF Data (YCbCr Data)
IDCT Ready (Macro Block Ready
- Deformater) Data N
FIFO Level Information

1% 3-63 JPEG Decoder Core Block Diagram

dlo]H transactionS A A s}, 9]F System 719 25| A] JPEG image input stream¢] W AU, = out data’}
JDWCON®l 273 H levelttE YCbCr FIFOO =l ¢ A ¥ JPEG decodert= wait Bl 7} H t}. 2221} input data stream©]
A7) =] A1} out data”} A A

Advanced Digital Chips, Inc. CONFIDENTIAL 222




Ver 1.6

PRELIMINARY

EAGLE

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

19 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 2 Image2] MCU width & A7

*MCU width =image width/16

(JPEG Decoderdll /] A9 7}53+ image width + 329 #]57}
& oo 3h

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® image2] MCU height & A4

*MCU HEIGHT = image height/16( YCBCR 420 format)

*MCU HEIGHT = Image height/8 ( YCBCR 422 format)

(JPEG Decoderol| A1 A €1 7} 3+ image height SIZE+= 420 format

A wj = 162 vi4E, 422 & wl= 82] w4 o] u]#] )

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

JPEG Image header o] X% quantization table(Q table)zk<]
Scales %74, 64 7|+ 2 2 32 q tabledkS 571 Al71H,
2k gk g tables A A1tk 64 o] 9] 9] ghs Ak A5

A7 gholl mhef o] m A9 g=o] A 5

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 Decoder End IRQ Clear Ob
1:End IRQ Clear
0:IDLE
JPEG Decoder end IRQ:= JICIRQE] source® A& ™, o] bitS
12 A3 JPEG decoder end IRQS} JICIRQE EA]9l clear
Hr} o] bite 12 A4 3 t}2 clockoll A A5 2 © 2 02 = clear
L=
*JPEG Decoder 7} T ImageE Decoding st7] 9384 JPEG
decoder end IRQ= WF=A] clear ¥ o] of 3ht},
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¥ bito] 1= setting® & ©] bitS 12
settings}H decoder”} &2} gt}
-o] pite] 10] ¥ = %= JPEG decoder FIFO fill request IRQ 7}
WAy S A Fl T
-Decoder 7} image decoding<- A] 28k & &5 Clear ® U}

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 27! treeE 1 g} 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 27 treeE- $] 3} 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% treeE $] 3} 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 DecodingA] Y AC 2% treeS- $] 3} 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 DecodingA] UV AC 27 treeE $] 3} 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% treeZ 9] %} 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% treeZ $] %} 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 Huffman Decoding -
Huffman Decoding*] UV AC 2% treeE 9] 3t 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 0b

2 R JPEG Decoder MCU Decoding Ob

1 R JPEG Decoder Header Parsing Ob

0 R JPEG Decoder Ready 0Ob

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©l| JDCTRL registere] [6:0]°4 A7k
levelRF= Hl o] B 7} 2} 1A 2 oW T | E7} A gt
0 R JPEG Decoder End IRQ Ob

JPEG Decoder ] &5 A& YEFATE JPEG decoderell A7 gt
THEe] MCUZ} decoding ¥ ¥ JPEG EOF flagZ7} €0l 2™ o]
interrupt= A4 3k},

*o] interrupt = JPEG image capturer®.= <17}% o] JICIRQS]
source = AH-&-H T}

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

& 7} ©] compressed data FIFO levelS- LFEFA T

FIFOoI dlo]E & 2= 7% current FIFO level status 7} 0x3fh=
dol7bd o]% HolHEL 7|E HelHE HolXA HE=E
0x3fhS ol 7kA] e Al dl o] Bl & Writedl] oF gt

3.30.16 JPEG DECODER Enable Register (JDENA)
Address : FFE1 8010h

JPEG DecoderE enable AlZ1T}. o] bitS setdt ¢ JDCOMCON
register2] 0% bit= set 51'H JPEG decoder= decodingS- A] 2}3ht},

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

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 0b
1:ALL FIFO Clear
0:IDLE
2:0 R Reserved -

3.30.18 JPEG DECODER FIFO Control Register (JDFCON)
Address : FFE1 8018h

Bit RIW Description Default Value
31:10 R Reserved -
9 R/W | Input data Format Selection Ob
1:Big Endian Format
0O:Little Endian Format
8:7 R Reserved -
6:0 R/W | Compressed Data FIFO Threshold Level 00h
Compressed data FIFO2] threshold levelS- A7, o] A% gkvtF<]
dlo] 8] 7} FIFOI $1.2.1, FIFO fill request interrupt 7} A3 ko),
274 32 FIFO Size(64) H.th 2h2 gh& Ab&-alf oF gkt

3.30.19 JPEG DECODER WAITE CONTROL Register (JDWCON)
Address : FFE1 801Ch

Decompressed data FIFO9] LEVELS uEepdch A4 gt *
8uk=o] Ho]E]7} FIFOo o} ¢l S W, decoder= th7] AEf7}t
= m, A gk *8 Bt dlo] Bl 7} A2 7§ decoder= THA] 5 AHS
shA ek A7 gk Ha 1, Hdl 8o] HM AA gho] AE&TH
7] e RiEE 5oy Ak

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

25t dlolele] ¢17kE <13 JPEG Decoder”} ©]7F “defoll A
=2+ uff 73 A &£ decoderES %73} gk},
o] bitS 022 AA3}o] decoderE resetS
7S dlloF decoderS & 2F Al 4 4= k.

121§ oAl 1=

Bit R/W Description Default Value
31:1 R Reserved. -
0 R/W Software Reset 1b
1:IDLE
0:Reset

3.30.21 JPEG DECODER INPUT DATA FIFO Register (JDIDF)
Address : FFE1 9000h

Bit

R/IW

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

- Eaglecll W&

2-Kbyte =71 9] W+ SRAMS- #H2]

- Core®} NAND Flash Controller A}©] 2] ArbitrationS 5=33.

- 491, 8kl ZF 1-Kbyte = -4 ¥ o, 242} 78 4 1 access7} 7Hs

- NAND Flash Auto-boot A], & % Boot-code”} E-A} & o] 3] &= o o,

- Normal == 5%+ A], NAND Flash Controllert} Core2] Buffer= A}-&7}%.

3.31.2 Block diagram

AMBA AHB

Internal Memory Controller ‘ ‘

AHB Interface

2Kbyte Internal SRAM

1Kbyte (High)

1Kbyte (Low)

SRAM Arbiter NAND Flash Controller

1% 3-65 Internal Memory Controller Block Diagram

3.31.3 Memory Map

Advanced Digital Chips, Inc. CONFIDENTIAL

Boot Mode Address Description Size

Inside 2K SRAM 2Kbyte
Normal Mode 1F00 0000h ~ 1F00 07FFh 1F00:0000h ~ 1F00:03FFh lower 1kb
1F00:0400h ~ 1F00:07FFh upper 1kb

Auto boot Inside 2K SRAM 2Kbyte
Mode 0000 0000h ~ 0000 07FFh 0000:0000h ~ 0000:03FFh lower 1kb
0000:0400h ~ 0000:07FFh  upper 1kb

3t 3-32 Internal Memory Map
228
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3.32 AE32000C System Co-processor

3.32.1 General description

AE32000C System Co-processor + ™| &
Z12]aL On Silicon ICE (OSl) 715 &%
w3t

2] #2159 3k Memory Management Unit(MMU) 3} Instruction/Data Cache
= X3, o5 7ls EFER 7IE FUF Vs EF tdAloAE

Features
- Memory Management : EAGLE ¢] | % 2] = t}3-3} o] 27l 9] v g] oA H R & e gt}
- Real memory mode
o] mrol A ZR A 4GB A7)0 APl o3} 051 2E 93 of okl & AN v we Foiug
Ao o don, TrAlA o o= = A v o] = ek A jIT

Address Description Size
0000 0000h ROM, SRAM (CS0x) 512M
2000 0000h ROM, SRAM, SDRAM Bank 1 (CS1x) 512M
4000 0000h ROM, SRAM, SDRAM Bank 2 (CS2x) 512M
6000 0000h ROM, SRAM, SDRAM Bank 3 (CS3x) 512M
8000 0000h ROM, SRAM, SDRAM Bank 4 (CS4x) 512M
A000 0000h ROM, SRAM, SDRAM Bank 5 (CS5x) 512M
C000 0000h ROM, SRAM, SDRAM Bank 6 (CS6x) 512M
E000 0000h Texture Memory Bank 512M

SDRAM Bank 7 (TSD CSx,TSD CSx2)

- Virtual memory mode
ZRAME TLBE 58 o= widko] 7hs el m, 46Be] 7h vl e] Fog A 4 k.

- Instruction / Data Cache
- 4 Way Set Associative Harvard Cache(8Kbyte Instruction Cache, 8Kbyte Data Cache)
- Write Back / Write Through
- 16 Byte / Line
- LRU Replacement
- Cache Invalidation by Software
- 4 Word Deep Write Buffer (FIFO)

* 1. AE32000C 3 2 A A D A] =& 8232 2 A A (B2 52 = 4 A 091) 9] A Ao t] 3k AFar-S AE32000C(Lucifer)
: Hardware Reference Manual& Z% g A
* 2. AE32000C ™ & o] ol tf 8 A}3-& AE32000C: Instruction Reference ManualS- %3t

=

P
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3.32.2 System Coprocessor Register
Registers | Attr. Descriptions Remarks
RO R/W | OSI Control / Status / Data Register (DIX 00 — 08)
R1 R/W | OSI Index Register
R2 R/W | OSI 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 | Sub-bank Address Register
R6 R/W | TLB Virtual Address Register
R/W | TLB Physical Address Register
R7 R/W | TLB Index Register
R8 R/W | Sub-bank 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 Cor_nmand Register
R Status Register
3.32.2.1 Status Register(Read Only)
Co-processor #0 — R15
. .. Default
Bit R/W Description Vil
System Co-processor (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:NoTLB
20:19 R 01 : Unified, 4-way, 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 pre-fetch)
17 R Reserved -
L1 Cache Configuration — Write Policy
16 R | 0: write-through 1b
1 : write-back
15:10 Reserved -
OSI Break Cause
98 00 : OSI Instruction Break 00b
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01 : OSI Data Break
10 : OSI Packet Receive (full)
11 : OSI External Break

Reserved

Misalign Correction Support Enable / Disable
0: Enable
1 : Disable

1b

5:2

Rending exception

0000 : Access violation exception (Instruction)

0001 : TLB miss 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 Read-Only region (Data)

1000 : Address alignment error exception (Instruction)
1111 : NIL

1111b

Pending exception status
0 : No pending exception
1 : Pending exception as bit 5:2

0b

Reserved

3.32.2.2

Master Command Register

Co-processor #0 — R15

Bit

R/IW

Description

Default Value

31:16

W

Reserved

15:11

Write buffer Control
Oxxxx : N/A

110xX :
11100 :
11101 :
11110
10xxX :

Disable write buffer

Enable write buffer without merge and forward function
Enable write buffer with forward function

Enable write buffer with merge and forward function
Control by MBMU/ TLB information

00111b

10:8

Cache Configuration

Oxx : N/A

100 : Disable L1 Cache Snooping
101 : Enable L1 Cache 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 miss 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 Read-Only region (Data)

1000 : Address alignment error exception (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 RIW Description Default Value
312 Supervisor stack pointer at OSI mode
' OSlI stack pointer at supervisor mode All 0’s
1:0 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 ,
1.0 R | Always0 AllO’s
3.32.2.5 Vector Base Register
Co-processor #0 — R12
Bit R/W Description Default Value
31:2 R Exception vector table virtual address bit All 0%s
1:0 R Always 0
3.32.2.6 Cache Invalidation Register
Co-processor #0 — R11
Bit R/W Description Default Value
317 W | Target Address -
6:4 W | Target Address / Target Way -
Operation
3 W | 0: Address Based Invalidation -
1: Way Based Invalidation
write-back enable/disable
2 W | 0: w/o write-back -
1. w/ write-back if needed , supported in address based invalidation.
1 R | Reserved -
Cache Type
0 W | 0: 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 / Supervisor access

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 cache, enable write buffer
11 : Write back cache, enable writ buffer

Memory Bank 7 cache configuration (Valid only if TLB is disabled)

27:24

RIW

Memory Bank 6 configuration

0000b

23:20

RIW

Memory Bank 5 configuration

0000b

19:16

R/IW

Memory Bank 4 configuration

0000b

15:12

R/IW

Memory Bank 3 configuration

0000b

11:8

R/W

Memory Bank 2 configuration

0000b

74

R/IW

Memory Bank 1 configuration

0000b

3.0

R/W

Memory Bank 0 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

Sub-bank Index Register
000 : Sub-bank 0
001 : Sub-bank 1
010 : Sub-bank 2
011 : Sub-bank 3
100 : Sub-bank 4
101 : Sub-bank 5
110 : Sub-bank 6
111 : Sub-bank 7

000b

3:0

R/W

Sub-bank 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 0’s
TLB index = VA16-VA12/PA11-PA0=VA11-VAO

2:1 R/W | TLB set All 0’s
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00:0way 01:1way 10:2way 11: 3 way

R/W

TLB V/P address register select
0 : Virtual address register
1 : Physical address register

Ob

3.32.2.10 TLB Virtual Address Register

Co-processor #0 — R6 (if Co-processor #0 — R7.b0 = 0)

Bit

R/IW

Description

Default Value

31:17

R/IW

TLB virtual address [31:17]

All0’s

16

R/IW

Spare bit for special purpose

Ob

15:8

R/W

Process Identifier number (0~255)

All0’s

R/W

Global bit

0 : Process Identifier is compared to the valued of the 8 bit Process Identifier
Register

1 : Process ldentifier isn’t compared to the valued of the 8 bit Process
Identifier Register

0b

R/W

Spare bit for special purpose in I-TLB entry

Page access mode in the D-TLB entry
0 : Read only access mode
1 : Read/Write access mode

0b

R/W

Spare bit for special purpose in I-TLB entry

Dirty page in the D-TLB 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

0Ob

R/W

Accessed
0 : Not accessed
1 : Accessed

0b

R/W

Valid
0 : Invalid entry
1: Valid entry

0b

3.32.2.11 TLB Physical Address Register

Co-processor #0 — R6 (if Co-processor #0 — R7.b0 =1)

Bit RW Description Default Value
31:12 W TLB physical address [31:12] All 0’s
11:0 R Reserved -

3.32.2.12 Sub-bank Address Register : Indexed by SCP %R8

Co-processor #0 — R5 (R8[6:4]= x, Sub-bankx, 0<x<7)

Bit R/W Description Default Value
. Sub-bank Base Address Bit 31-12 s
3112 RIW Base Address = XXXXXXXXXXXXXXXXXXxX000000000000 All0s
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11:0 RIW

001111111111

111111111111 :

Sub-bank Size Enable
000000000000 :
000000000011 :
000000001111 :
000000111111 :
000011111111 :
1 4AMB,

4KB,
16KB,
64KB,
256KB,
1MB,

16MB

000000000001

000000000111 :
000000011111 :
000001111111 :
000111111111 :
011111111111 :

: 8KB

32KB
128KB
512KB
2MB
8MB

All 0’s

3.32.2.13 General Access Point Data Register

Co-processor #0 — R4

Bit

RIW

Description

Default Value

31:0

R/W

General Access Point Data

R3 = 300h : Access the register whose content is virtual address caused
instruction fetch TLB miss exception (Read Only)

R3 = 301h : Access the register whose content is virtual address caused data
access TLB miss exception (Read Only)

R3 = 302h : Access the register whose content is TLB Process ldentifier
Register (Write Only)

All0’s

3.32.2.14 General Access Point Index Register

Co-processor #0 — R3

Bit

R/IW

Description

Default Value

31:0

w

General Access Point Index

300h : Indexing Instruction fetch TLB miss exception virtual address register
301h : Indexing Data access TLB miss exception virtual address register
302h : Indexing TLB Process Identifier Register

All 0’s

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 RS-232C transmit data All 0’s
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 OSI1 RS-232C receive data All 0’s
3.32.2.17 OSI Index Register
Co-processor #0 — R1
‘ Bit ‘ R/W ‘ Description Default Value

235

CONFIDENTIAL

Advanced Digital Chips, Inc.




EAGLE PRELIMINARY Ver 1.6
31:4 R Reserved -
3:0 R/W | OSI Register Index All 0’s
3.32.2.18 OSI Data Register
Co-processor #0 — RO(D1X00-D1X07)
Bit R/W Description Default Value
31:1 R/W | Break Point Address Bits[31:1] All 0’s
. Break Point Property s
3.0 RIW (0 : Instruction Break Point, 1 : Data Break Point) All0’s

3.32.2.19 OSI RS-232C Status Register

Co-processor #0 — RO(DI1X08)

Bit R/IW Description Default Value
31:4 R Reserved -

3 R OSI RS-232C receive over run error Ob

2 R OSI RS-232C receive frame error Ob

1 R OSI RS-232C receive buffer full Ob

0 R OSI RS-232C transmit buffer empty Ob

3.32.2.20 OSI RS-232C Control Register

Co-processor #0 — RO(D1X08)

Bit

RIW

Description

Default Value

31:12

R

Reserved

11

W

Buffer Clear
0 : Null
1: Clear OSI-UART Buffer

0b

10:9

Control break by RS-232C received data
Ox : Null

10 : Disable

11 : Enable

0b

Bit 7-0 usage control
0 : Null
1: RS-232C clock divider

Ob

7:0

OSI1 RS-232C Clock Divider (Setting Baud Rate)

CPUCIockRate
(ClockDivider +1) x16

BaudRate =

Frequently Used Settings

1) 100MHz CPU Clock
38400 : Alh
57600 : 68h
115200 : 35h

2) 8MHz CPU Clock
19200: 19h
38400: OCh
57600: 07h
115200: 03h

Ob
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3.32.2.21 OSI Channel Valid Register
Co-processor #0 — RO(D1X09)
Bit R/W Description Default Value
31:8 R | Reserved -
7:0 R/W | Break Channel Valid Bit All 0’s
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3.33 JTAG of EAGLE

3.33.1 Features

- 47}2] 7] Instruction A& ( Sample/Preload, EXTEST , Bypass, IDCODE)
- core debugE- ¢ 3+ JTAG Debug instruction |5 (Core debug )

3.33.2 Block diagram

Boundary
scan reg
—t — -
—t — -
EAGLE a
CORE
_—t > >
_—t >
—t — -

TDI >} ID code reg }—» > TDO
4>‘ EISC Debug reg }—»

4% Instruction reg }—»

| Decode Logic |

™S —F————>
TCK—T—— >
TRST*

Instruction reg control
TAP g

Controller I:>

Data reg control

1% 3-66 JTAG Block Diagram

3.33.3 Description

JTAGS] -2 919 Block diagram ©] 4] 15| Instruction | ] 2~ ¥, 47l 2] Data 2 %] 2~¥] (Bypass register, ID code
register, EISC Debug register, boundary scan register) ~22] 3 Tap controller = o] o]z 9]t}

3.33.3.1 JTAG Instruction

Instruction 2| #] 2~¥] ¢} Data 2| #| ~E = 5 TDIS} A Z F o] a1 HE MuxE 534 TDOZ =25 +=1d TDOZ
=94 A28 9 7 Instruction W8l o3l 3 xltt. ol = Eagleoll A A3 % <= Instruction?} A1 & & =
g A 2~H o] Folth.

Instruction Binary code Selected register
Sample / Preload 0011 Boundary scan register
Bypass 1111 Bypass register
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EXTEST 0000 Boundary scan register
IDCODE 1010 IDCODE register
EISC Debug 1001/1011 EISC Debug register

3.33.3.2 Tap Controller

AFE2= TMS, TCKS 53 TAP controller?] stateS A1 3lAl E T} TAP controller?] statei= =5 16%HA o] ™
7} 7} 9] statell 4] Data @ <] 2~E] 9} Instruction & %] 2~E] & A| o 8}+= control signal©] A # T}, TAP controller2] statei=

ob 12

CTest Logic Resglaes
0

state
transitions
occur on
rising edge
of TCK
based on
the current
state and
the TMS
input value
ONLY

1% 3-67 Tap Controller Operation

2] 9] state= L2 & Instruction HA| A~EE A o]dlE stateo] 32 YH-E Data @ A AEH S A o]dt= stateo] T} F
T ] A 2=EH & Alo] sk state= L] o] QAW Ao 5}z W22 A o] vl Szattt. 7] 4 O % capture, shift, update
o|E A 3G TEAAE NPH =g oldfjo 1HE BHA AW EE 3}

A 2~E &= F el 942 Pi(Parallel input), SI(Serial input) ¥} 5 7§ 2] =2 PO(Parallel output), SO(Serial Output)-2-
Aom 7} EZ M ATF s e vhg ) Aok

1. Capture : Pl k& SO° d &gy

2. Shift :SI gk SO A3ttt

3. Update: SO #t= PO= st}

W,
o
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Instruction & A ~E & A|ofdl= 495 AR A WA TMSS’Jr TCKE % #3}o] Select IR-Scan, Capture-IR ©HA| =
2E 2 A xh:} Capture-IR @Al A= @A) A= 31 A= Instruction©] PIE E3) Instruction 2] 2~E 2] SO9|
AEE Y 2 3 SHIFT-IR YA ol 4] A} 22 Instruction©] TDIZF-E SIS E3& 3k H|EA Shift &)™ SO # 7=t}
Exitl-IR Ao A Instruction shifting ¢+ % %] 37 Update_IR T ol 4] Instruction @ %] 2~E 2] SO%ko] POZ # & A A
A} 2 Instructiono] 4 &%) Al F ).

Data AR 2~H ol tff 3 Aoj k2] &= o] 9} H]%’S}E}. Boundary scan registerE o= & Capture DR &7 o A= PI &
E0] & 3= S0 A E"PD} o] | Inputel] 21+ Boundary scan register2] Pli= Eagle Input 3te] = 2L Outputel] =
Boundary scan register®] 73-9- Pli= Eagle core®] &3 #to| ®t}. Shift-DR THAlol A TDIZH-H SIE &3 SO
A 7= ™ Update DR A ol A SO%k ] POl AE-HT}, o] W% Inputel]l A+ Boundary scan registere] PO Eagle
Core Input ato] ¥ 3L Outputell 21+= Boundary scan register2] 73 -$- PO Eagle 2] &2 ¥ o] Ht},

3.33.3.3 Boundary scan register
Eagle] E+ ¢&% Pinoll:= Boundary scan register’} 4Fi=o] 2lojA Board levelol 4] Pin¥} Pin A}o] <]

AAAHE geld = gt ofgl e F+= 7t Pinell A ¥ o] 94 Boundary #l A 2~E 9] function¥} orderE 3t
ARE B}

Pin name nPui% Function oEggr Pin name nPng function O?;;r
TEST P1 Input 297 | TA[12] P123 bidir 148
o0) o | o | o | 7AW ok | b | 148
oIy w | o | 2 | TAUO s | bt | 10
P2 0 | sor | o | TS oo | o | 10
o1s) i | s | 20 |TA® i | ‘bt | 10
Pp s | o | o7 | TA) i | e | 1
DI s | o, | 2s5 | A oo | o | 13
Pl o | o | 250 | TS vz | e | 14
o7 v | o | o1 | TP i | b | 12
oie) 0 | wdr | sme | OO e | o | 1%
oIe) o | o | o |TOPME o | T | 1o
Do) 2 | oar | s |08 o | o | 126
o] s | o | o | T oo | Cbidr | 1
P12 s | o | o | TP o | e | 12
o) s | o | a0 | TOUY e | o | 120
D[] o | or | a0 | TOU2 vz | o | 119
o[1s) or | o | s | TP s | b | 16
SD_DQM]J0] P28 output 264 | TD[14] - control 115
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SD_DQM[1] P29 output 263 P144 bidir 114
SD_CLK P30 output 262 TD[15] - control 113
CS6x P31 output 261 P145 bidir 112
SD_RASx P32 output 260 D[] - control 111
SD_CASx P39 output 259 P146 bidir 110
SD_WEx P34 output 258 O[] - control 109
SD_DQM]2] P35 output 257 P147 bidir 108
SD_DQM[3] P36 output 256 02 - control 107
D[23] - control 255 P150 bidir 106

P39 bidir 254 TD[3] - control 105

D[22] - control 253 P151 bidir 104
P40 bidir 252 D[] - control 103

D[21] - control 251 P152 bidir 102
P41 bidir 250 D[] - control 101

D[20] - control 249 P153 bidir 100
P42 bidir 248 TD[6] - COWOI 99

D[19] - control 247 P154 bidir 98
P43 bidir 246 TD[7] - control 97

D[18] - control 245 P155 bidir 96
P44 bidir 244 TAR] - control 95

D[17] - control 243 P156 bidir 94
P47 bidir 242 TAZ] - control 93

D[16] - control 241 P157 bidir 92
P48 bidir 240 TAL] - control 91

A[0] P49 output 239 P158 bidir 90
AJ1] P50 output 238 TA[0] - 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 TBA[O] - COWOI 85
A[6] P55 output 233 P161 bidir 84
Al7] P56 output 232 TSD_ CSx - COWOI 83
A[8] P57 output 231 P162 bidir 82
AJ9] P58 output 230 TSD_RASX - COWOI 81
AJ10] P61 output 229 P163 bidir 80
AJ11] P62 output 228 TSD CASx - control 79
A12] P63 output 227 - P166 bidir 78
AJ13] P64 output 226 - control 77
TSD_WEX -

AJ14] P65 output 225 - P167 bidir 76
AJ15] P66 output 224 TSD_DQMI[0] - COWOI 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

DI25] 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 _OUT P194 output 62
- control 210 - control 61
DI30] P76 bidir 209 CAPTURE_INE3] P195 bidir 60
D[31] - control 208 DCLK_OUT P197 output 59
P77 bidir 207 RIO] - COWOI 58
Bex[1] - COWOI 206 P198 bidir 57
P80 bidir 205 RI] - COWOI 56
ALL7] - COWOI 204 P199 bidir 55
P81 bidir 203 R2] - control 54
AL18] - COWOI 202 P200 bidir 53
P82 bidir 201 R[3] - cohtrol 52
ALL9] - COWOI 200 P201 bidir 51
P83 bidir 199 RI4] - control 50
AL20] - COWOI 198 P202 bidir 49
P84 bidir 197 RIS] - cohtrol 48
AL21] - COWOI 196 P203 bidir 47
P85 bidir 195 RI6] - cor]trol 46
A22] - COWOI 194 P204 bidir 45
P86 bidir 193 RI7] - cohtrol 44
AL23] - COWOI 192 P205 bidir 43
P87 bidir 191 G[0] - control 42
NDFL ALE - COWOI 190 P210 bidir 41
- P88 bidir 189 G[1] - control 40
- control 188 P211 bidir 39

NDFL CLE (-
- P89 bidir 187 G2l - control 38
CS0x P92 output 186 P212 bidir 37
- control 185 - control 36
CSlx Po3 bidir 184 | SBI P213 |  bidir 35
- control 183 - control 34
CS2x P94 bidir 182 | O P214 |  bidir 33
- control 181 - control 32
CS3x P95 bidir 180 | CF P215 |  bidir 31
- control 179 - control 30
CSx P96 bidir 178 | SlO P216 |  bidir 29
CS5x P97 output 177 G[7] - control 28
RDx P98 output 176 p217 bidir 27
WRx P99 output 175 B[O] - cor]trol 26
NDFL BUSYx - COWOI 174 P218 bidir 25
- P108 bidir 173 B[1] - control 24
NDFL REx - control 172 P219 bidir 23
- P109 bidir 171 B[] - control 22
NDFL_CEx P110 output 170 P220 bidir 21
- control 169 - control 20
NDFL_WEx P111 bidir 168 | O P221 |  bidir 19
- control 167 - control 18
NDFL_DATAI0] P114 bidir 166 BI4] p222 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_DATAJ[2 . 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_DATA[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
- pP121 bidir 152 - control 3
UART_RX[1] .
TSD CSx2 - control 151 P232 bidir 2
- P122 bidir 150 UART _Tx[0] P233 output 1
- control 149 | UART_RX[0] P234 input 0

3t 3-33 Boundary 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 1.62Vv
1/0 DC Supply Voltage (DVDD) 3.60V 3.30V 3.00v
Junction Temperature 0°C 25°C 125°C

DC Electrical Characteristics

Symbol Parameter Condition Min Typ Max
Ta Operation Temperature 0°C 25°C 70°C
VIL Input Low Voltage CMOS input -0.5V 0.8V
VIH Input High Voltage 2.0V 5.5V
VIL Input Low Voltage CMOS Schmitt input -0.5V 0.8V
VIH Input High Voltage 2.0V 5.5V
Hysteresis 0.021V 2 0.38Vv 2
uo | IneutCurrent with Pull Up 1\ - viL max, DVDD=MIN | ~50uA 3,45
Resistor

Input Current with Pull

IH Down Resistor VIN = VIHMIN, DVDD=MIN +50pA 3,4,5
1| Input Leakage Current DVDD=MIN VIN=VSS or 3.6V -10.0pA +10.0pA 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 Current DVDD=MIN VIN=VSS or 5.5 V -100pA +100pA 6

3t 4-1 DC Specifications 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 1/0
cell with CMOS voltage level can be used for LVTTL voltage level. For further information about LVTTL and CMOS
output specifications, refer to "Interface Standard for Nominal 3V/3.3V Supply Digital Integrated Circuit" (the latest JEDEC

spec).

2‘Hysteresis value will be determined 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.
6'For 1/0 pins, 10Z includes input leakage.
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