adc

advanced digital chips inc

Preliminary

adStar

adStar-D8M
adStar-D16M
adStar-D16MF512

Ver 1.7.1

May 14, 2020

Advanced Digital Chips, Inc.



adStar

Ver 1.7.1

History
Ver 0.0
Jul. 21, 2011 1st version released
Ver 0.1
Aug. 2, 2011 2nd version released
Ver 0.2
Aug. 5, 2011 3rd version released
Ver 0.2.1
Aug. 16, 2011 Figure 281 Package Dimension changed
Figure 23 added
Figure 22 modified
Ver 0.2.2
Aug. 17, 2011 Pin layout Pin name fixed
Pin definition Pullup/Pulldown description modified
Ver 0.2.3
Aug. 22, 2011 Features: Analog IPs modified.
MCPWM/QEI added.
Operating Temp. fixed.
Block diagram SPM> SRAM
Ver 0.2.4
Aug. 29, 2011 Timer Wave Output Generation bit added.
Ver 0.2.5
Sep.15, 2011 Pin diagram fixed. (pin 120)
Pin descriptn fixed. (pin33, 111,128
Ver 0.2.6
Sep.22, 2011 adStar general description updated.
Ver 0.2.7
Oct. 2, 2011 PinmuxDescription updated (ex. PA[6} P0.0)
Ver 0.2.8
Oct. 4, 2011 Watch dog Register Address fixed
Timer descriptionfixed (8ch>4ch
CRTC Register fixed
Ver 0.2.9
Oct.21, 2011 ADC Registeés address fixed
FlashMapping Address fixed
SPI Register address fixed
DMA Register address fixed
UART Irda Register added
Ver 0.3.0
Oct. 25, 2011 Pinmux-> Port Alternative FunctiondAF)
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Ver 0.3.2
Nov. 2, 2011

Ver 0.3.3
Nov. 8, 2011

Ver 0.3.5
Nov. 14, 2011

Ver 0.3.6
Nov. 15, 2011

Ver 0.3.7
Nov. 16, 2011

Ver 0.3.8
Nov. 18, 2011

Ver 0.3.9
Nov. 21, 2011

Ver 0.4.0
Nov. 29, 2011

Ver 0.4.1
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Ver 0.4.2
Dec.9, 2011

Ver 0.4.3
Dec.21, 2011

Ver 0.4.4
Dec.27, 2011

Ver 0.4.5
Jan.3, 2012

Ver 0.4.6
Feb.7, 2012

Ver 0.4.7
Feb. 13, 2012

ADC Sampling clock description

Wrong description fixed (Alternate function pins, USB PHY control register)

Wrong description fixedReatures, Dedicated PWpn description, etg

Output Compare function removed

Miss typing corrected (Dedicated PWM)

Serial DBG description removed.

PLL Parameter Fin. added
12S Clock control dscription added

CRT Controller Resolution fixed
External SRAM Register description fixed
ADC Conversion cycle description added

Dedicated PWM function removed

GPIO Block diagren updated

GPIO Schmitt input enable register added
Some CRTC registers added

Short name of some INTC registers changed

PWM function added

adStar Block diagram modified
CRT->LCD

TWI Master Receive mode flow chart fixed
Cache writeback removed

Internal SRAM description updated
LDO deleted.

Area information ofanaloglPs removed.
Office informationupdated.
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Ver 0.4.8

Feb.24, 2012 USB Host:TBD. LDO added.
Block diagram updated.

Ver 0.4.9

Feb. 27, 2012 USB Host: TBD-> *TBD, description added

Ver 0.5.0

Mar. 2, 2012 Electrical Characteristic information of Analog IPs not needed removed

Ver 0.5.1

Mar. 15, 2012 PMU Write Enable Register fixed. (Clock Control Off by Halt)
PMU Clock Control Register fixed. (WIRQ mode/enable deleted)
Flash Register added. (FLSTS2, FLCKDLY)

Ver 0.5.2

Mar. 18, 2012 Power consumption added.

Ver 0.5.3

May. 3, 2012 22.5.5 Mixer Out Registatescription fixed

Ver 0.5.4

Jul. 17, 2012 TWI Flowchart miss typing fixed

Ver 0.5.5

Sep. 21, 2012 PWM Override Control Register Description fixed.

Ver 0.5.6

Nov. 16, 2012 Power On Start Time added.

Ver 0.5.7

Dec. 17, 2012 Delete Special Event Regger of PWM.

Ver 0.5.8

Feb. 7, 2013 Added the flip function at the LCD module

Ver 0.5.9

Jun. 5, 2013 Update Figure 12, 124

Ver 0.6.0

Nov. 6, 2013 USB PHY D+/D Pull-down enable bit added.

Ver 0.6.1 Corrected the flip command register aglsl of the LCD module

Dec. 26, 2013

Ver 1.6.1 USB host function is available

Feb. 12, 2014

Ver 1.6.2 Added ADU5s characteristics

Sept. 4, 2014
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Nov. 11, 2015
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july. 7, 2016
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1 DESCRIPTIONS AND FEATURES

1.1 General Description
adsStar 108MHz 32
SDRAM
PART NAME FLASH SDRAM
adStar- D8M - 8MB
adStar- D16M - 16MB
adStar- D16MF512 512KB 16MB
adStar Quad Flash . Flash
) Quad
JTAG Programming
CPU
( ), 5 EISC
LCD Controller RGB888 RGB565
800x600 Graphic Library JPEG Decoding Library
adStar LCD
MP3 Decoding Library Sound Mixer , ,
4 10 ADC(1MSPS)
adStar 24 Key
Write Copy Protection
SRAM, FLASH Memory, SD Car d NAND FLASH
SLC Type 24bit ECC MLC Type
USB 2.0 Full - Speed Device/ Host 5 UART, 2 SPI,
2 12S, TWI DMA
adstar , LCD G.U.l
) ) , , , POS, , POP
GCC ,
EISC STUDIO, Library,
, / E-
con 7
WRITE stand
alone EISC HANDY
Advanced Digital Chips, Inc. CONFIDENTIAL 17
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1.2 Features
OHigh-performance, Low-power 32bit EISC Microprocessor

CB2-bit EISC Architecture

AE32000CLucida
Harvad Architecture
5-Stage Pipelining
1 Cycle 32bit MAC
Up to 108MIPS Througiput at108MHz
8KB 2-way InstructionCache
8KB 2-way DataCache
JTAG Debugger

Core Debugger

Bus Debugger

CEmbeddedMemory
2KBytes InternalSRAM for Instruction
30KBytes InternalSRAM for Data
8/16Mbytes SDRAM
Optional 512KBytes Flas{More than 100,000 erase/program cycles)

CExternal Memory Interface
8 or 16bit data, up to 1-®it addressing SRAM Interface
8-bit NAND Flash Interface supp&8LC and MLC (4/24bit ECC) type

OBoot Mode
ROM Booting
NAND Flash Booting
Flash Booting

QITAG Interface
Boundaryscancapabilities
Extensive Orchip Debug Support
Programming of Fuses through the JTAG Interface

ALCD Controller
RGB 888or 5650utput
Supports up t800x 600 resolutiordispay in RGB mode

QUSB 2.0 Full-Speed Devic#Host Compatible
Supports Fulspeed Data Rate 12Mbps

COCopy Protection
24-bit key-protected onlyone programmable bits

OSD-Card Interface
Supports single/quad

GSound Mixer
2ch. 12S, 2ch Digital Modulator

QOther Peripherals
32-bit Watchdog Timer
8-ch DMA
Interrupt Controller witt2 ExternallRQ
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4 Channell6-bit Timer/Counter with %-bit Prescaler,Capture PWM

5 Channel UART withL6Bytes FIFO, Functionally compatible with the 1655@th 1ChannelrDA
2 ChannelMaster/Slave SPI withBytes FIFO

Two Wire Interface

Auto ECC NAND Flash Controlle#-bit/24-bit ECC Support, Auto Booting with ECC Support
75-Pori(adSar-D8/16M) or 69Pat(adStar16MF512)In/Out with open drain mode

QAnalog IPs
10-bit IMSPS 3R ADC with 4 analog inputhannels
POR (Power On Reset)
LDO
PLLx 2

OOperating frequency
Up to 108MHz

OPower
3.0Vto 3.6V

QOperating Temperature
-40 /+85

OPackage
128ETQFP (14 x 14)

Advanced Digital Chips, Inc. CONFIDENTIAL 19
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2 BLOCK DIAGRAM & PIN DESCRIPTIONS

2.1 Block Diagram

ES |

5 % Fast I/O
JAG g2 7 AE32000C
£ 8 SRAM Qrl NAND Hash DHC
Bus Gch Gch ar
SAM | e D e SRAM
Debugger for Inst. 2-Way 2-Way for Data

I rirr 11l 1

S
AHB
M M M S s M s M "
Port0 ‘ Portl N
Bl oot Ao e USB Host RashQrl < >
DRAM Bridge Full Speed
an DMAQrl P % 4vits
Flash
16 bits i s
* adStarD8/ 16MF512 only
DRAM
(8MB/16MB) Watchdog Timer <):"> .
12Mbps

USB Dev
Full Speed

IMHz~ , PLL
e L T S
PLL -« >
| o LODdock (== woa |
T e L e
UART 5-ch.
j C 1 ch. with IrDA
T
18 «—F—— LDO
#— - LTI S

10-bit

ADCQrl
Analog
Mux

~

Figure2-1 adStarBlock Diagram
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2.2 Pin Layout

e Ty T R By PN = e G b .
D_ﬂ_D_D_D_D_D_D_D_D_&D_&D_&D_D_wDOLIJUJD_D_D_D_O_D_O_D_O_D_
Z‘ZIZ‘ZIZ‘ZIZ‘ZIZ‘ZIZ‘ZIZ‘ZIZ‘ZIZ‘> S & %: % Z|ZIZ|ZIZIZIZIZIZIZI
fooaaocacacacancacancaall>00aaacaacacaana
gmagasagsawH*”gawaﬂﬂﬂm*”ﬁHSHHHHH
10 VSS o] [e2] PIN_P3.4
PIN_P7.0 o5 & PIN_P3.3
PIN_P7.1 o9 ] ez ] PIN_P3.2
PIN_P7.2 100 ] 1] loVss
SDRAM VDDQ [0 ] E’S &0 PIN_P3.1
PIN_P7.3 1oz ] P57 PIN_P3.0
PIN_P7.4 03] s8] PIN_P2.7
SDRAM VSSQ oz 57 PIN_P26
PIN_P7.5 105 ] Cs ] PIN_P25
PIN_P7.6 105 ] P55 PIN_P2.4
SDRAM VDDQ [o7 ] sz PIN_P23
PIN_P7.7 108 F55 PIN_P2.2
PIN_P8.0 o5 ] adstar Pz PIN_P2.1
PIN_P8.1 [0 517 PIN_P2.0
SDRAM VSS [IiL] S5 lovss
CORE VSS [z ] C2o ] PIN_P17
CORE VDD [1m] T2 ] NC
NC [ ] 3] NC
e D16MF512 = N
NC [ ] % ] CORE VDD
SDRAM VDDQ [T ] . 2z ] CORE VSS
PIN_P8.2 (118 h 3 23] 10 VDD
PIN_P8.3 [T a.dC IpS INC. 7] PIN_P16
SDRAM VSSQ 20| 2] PIN_P15
PIN_P8.4 121 40 PIN_P1.4
SDRAM VDDQ [12z ] LOT No. o] PIN_P13
10 VSS =] 5] 10 VDD
PIN_P8.5 22| WEEKCODE 371 PIN_PL12
PIN_P8.6 5] %] PIN_P1.0
PIN_P8.7 25 ] =] PIN_P1.1
PIN_RESETn (271 () =2 PIN_nTEST
10 VDD [z ] =5 PIN_PO.7
HNm«mummmlflizmzﬁlfzksanmmhmlilalf“ﬂfsa
HONHEe R R s 22302 ESR220803808523332373
XZZZZ5028 1R RLER 0>>>>0Xaaaa>
>>>>><88 xS ><8><8 L wooXz o
gggge <<:>‘3| <9 T4 < gﬂoﬂ— zoFFEE
555 zz T T o° -
zzzzz ca 2 2
oagaaa T T

Figure2-2 adStarl6MF512Pin Layout
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0na
NOWYMNAONO Y ONAON plQounsmn—doron
SﬁﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁE{%EOmmE’IEIE’IEIE’IEIEIRIE’IRI
ZIZ‘ZIZ‘ZIZ‘ZIZ‘ZIZ‘ZIZ‘ZIZIZIZIZI> > & g % 2222222222
_______________ aaanl9>00aacaoaananaoaoa
IO VSS o] ez PIN_P3.4
PIN_P7.0 [55_| e ] PIN_P3.3
P71 o P PIN_P3.2
PIN_P7.1 59| PIN_PS
PIN_P7.2 100 61 PIN Pad
SDRAM VDDQ [1ot 60 _P3.
PIN_P7.3 102 59 E:H_ﬁgg
PIN_P7.4 103 58 p|N7p2.6
SDRAM VSSQ [T0z ] 571 PIN_P2.
PIN_P7.5 105 | (s PIN P25
PIN_P7.6 106 55 PlN_P2'3
SDRAM VDDQ [To7] 521 PIN_P2.
PIN_P7.7 108 53 E:“_Egi
PIN_P8.0 109 52 P|N_P2'0
PIN_P8.1 [Ti0 | [ 511 PIN_P2.
SDRAM VSS [z ] M50 ] I0VSS
CORE VSS [Tz | 75 ] PIN_PL7
CORE VDD [113 ] T ] PIN_P0.6
g D16M e
PIN_P9.1 115} | OREbD
PIN_P9.2 116} | CORE Vg
SDRAM VDDQ [1i7 - . ﬁl o
PIN_P8.2 118 43
PIN_P8.3 (119 | adChlpS INC. a7 PIN_P16
Vsso Ez PIN_P1.5
SDRAM VSSQ [T20] ] PINPLS
PIN_P8.4 [Tz | 0] PIN_P1.
SDRAM VDDQ [z LOT No. :IE E)IN\TSSB
10 VSS 12z 38
PIN_P8.5 22 | WEEKCODE [ST) PIN P12
PIN_Pg.(; 15 % E:H_;’il
PIN_P8.7 1z | _P1.
PIN_RESETNn [I27 ] O =2 ] PIN_nTEST
10 VDD 28] =37 PIN_PO.7
LENESo38830320380200008005224009
E2S22555°568058508--652523%¢8888Y
>>>>><888 a< 9><8><¢ <WwooXz ZZ'Z'Z0
999yyg <53 *g Tg < 4 Eﬁaaaa
A zz T il o
zzzzz e
oooaoa o =

Figure2-3 adStar D8/16M Pin Layout
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2.3 Pin Definition
Table2-1 adStarPin Definitions128-Pin
o output | pyjyp
No. Port Name Description. Type | Drive | o 5 Wi
Current
1 PIN_ADC_VREF ADC VREF - Reference \oltage Input Pin In
2 PIN_ADC_VIN[3] ADC VIN 3 - AnalogVoltagelnput Channel 3 In
3 PIN_ADC_VIN[2] ADC VIN 2 - Analog \Voltage Input Channel 2 In
4 PIN_ADC_VIN[1] ADC VIN 1 - Analog Voltag Input Channel 1 In
5 PIN_ADC_VIN|[0] ADC VIN 0 - Analog Voltage Input Channel 0 In
6 AGND ADC GND - Ground In
7 AVDD33 ADC VDD - Positive Power Suppl$.3V In
8 AVDD33 USB PHY VDD - Power3.3V In
9 PIN_USB_DP USB DP - Data+ pin /0
10 PIN_USB_DM USB DM - Data pin 110
11 AGND USB GND - Ground In
12 AVDD18 PLLO VDD - Analog Power Suppl§.8V In
13 PIN_PLLO_VCTR PLLO VCTR - VCO Control Voltage corresponding LPHR In
should be connected here
14 AGND PLLO GND - Ground In
15 AVDD18 PLL1 VDD - Analog Power Suppl¢.8V In
PLL1 VCTR - VCO Control Voltage corresponding LPF
16 PIN_PLLL_VCTR should be connected here In
17 AGND PLL1 GND - Ground In
18 AVDD33 VDD - Power Supph8.3V In
19 NC Not Connected
20 NC Not Connected
21 AGND GND - Ground In
22 CORE VDD Core VDD - Power Supply 1.8V In
23 CORE VSS Core GND - Ground In
24 10 VDD 10 VDD - Power Supply 3.3V In
25 10 VSS 10 GND - Ground In
26 PIN_XOUT OSC XOUT - Oscillator XOUT Out
27 PIN_XIN OSC XIN - Oscillator XIN In
GPIO - General Purpose 1/0 P0.0
DMO_PWML_P - Sound ®annel 2 Digital Modulator Controllable
28 PIN_P0.0 PWM Left Channel Positive Output I/oM 8mA (Up, Down
SPIO_CSn - SPI Channel 0 Chip Select or Disable)
TWI_SCL - TWI Serial Clock Output
GPIO - General Purpose 1/0 P0.1
DMO_PWML_N - Sound ®annel 2 Digital Modulator Controllable
29 PIN_PO.1 PWM Left Channel Negative Output I/oM 8mA (Up, Down
SPI0_MISO - SPI Channel 0 Master In Slave Out or Disable)
TWI_SDA - TWI Serial Data Input Output
GPIO - General Purpose 1/0 0.2
DMO_PWMR_P - Sound ®anne? Digital Modulator Controllable
30 PIN_P0.2 PWM Right Channel Positive Output I/oM 8mA (Up, Down
SPI0O_MOSI - SPI Channel 0 Master Out Slave In or Disable)
SRAM_CS1x - SRAM Bank 1 Chip Select
GPIO - General Purpose 1/0 P0.3
DMO_PWMR_N - Sound CH2 Digital Modulator PWNM Controllable
31 PIN_P0.3 Right Channel Negative Output I/oM 8mA (Up, Down
SPI0_SCK - SPI Channel 0 SCK Clock or Disable)
SRAM_CS2x - SRAM Bank 2 Chip Select
32 10 VSS 10 GND - Ground In
GPIO - General Purpose I/0 P0.7
DM1_PWMR_N - Sound CH3 Digital Modulator PWNM Controllable
33 PIN_PO.7 Right Channel Negative Output I/oM 8mA (Up, Down
- TAP Controller Select (BSC or DBG) or Disable)
UART_RX4 - UART Channel 4 RXIrDA)
34 PIN_nTEST NTEST - Test Mode Enable Pin In Up
GPIO - General Purpose 1/0 1.1 Controllable
UART_RXO - UART Channel 0 RX o
35 PIN_P1.1 12S0_SDI - Sound Channel 0 I2S Data Input Vo 8mA (U%_ D‘L"IV”
TWI_SDA - TWI Serial Data Input Output or Disable)
GPIO - General Purpose 1/0 1.0 Controllable
UART_TXO - UART Channel 0 TX 1
36 PIN_P1.0 12S_MCLK - Sound I12S Master Clock Vo 8mA (U%. D%"IV”
TWI_SCL - TWI Serial Clock Output or Disable)
Advanced Digital Chips, Inc. CONFIDENTIAL 23
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GPIO - General Purpose 1/0 1.2 Controllable
37 PIN_P1.2 NF_CSx - NAND Flash Chip Select 1/oM 8mA (Up, Down
SRAM_CS1x - SRAM Bank 1 Chip Select or Disable)
38 10 VDD 10 / SDRAM VDD - Power Supply 3.3V In
GPIO - General Purpose 1/0 1.3 Controllable
NF_ALE - NAND Flash Address Latch Enable 1
39 PIN_P1.3 SDHC_CMD - SDHC Command Vo 8mA (()Lr’%isDa%"IL’;
SRAM_CS3x - SRAM Bank 3
GPIO - General Purpose 1/0 1.4 Controllable
NF_CLE - NAND Flash Command Latch Enable 1
40 PIN_P1.4 SDHC_CLK - SDHC Clock Vo 8mA (()Lr’%isDa%"IL’;
SRAM_BE1x - SRAM Byte Enable [1]
GPIO - General Purpose 1/0 1.5 Controllable
NF_WEXx - NAND Flash Write Enable 1
41 PIN_P15 12S0_SCLK - Sound Channel 0 12S Bit Clock Vo 8mA (()Lr’%isDa%"IL’;
SRAM_A17 - SRAM Address [17]
GPIO - General Purpose I/0 1.6 Controllable
NF_REx - NAND Flash Read Enable 1
42 PIN_P1.6 12S0_LRCLK - Sound Channel 0 I12S Sample Clock Vo AL g?%iga%\ll\g
SRAM_A18 - SRAM Address [18]
43 10 VDD 10 VDD - Power Supply 3.3V In
44 CORE VSS Core GND - Ground In
45 CORE VDD Core VDD - Power Suppy 1.8V In
NC
(D16MF512) Not Connected.
GPIO - General Purpose 1/0 0.4
46 PIN PO.4 DM1_PWML_P - Sound Channel 3 Digital Modulatg Controllable
(D16M or bsM) PWM Left Channel Positive Output I/oM 8mA (Up, Down
Flash_CSx - FlashChip Select or Disable)
CAP_IN1 - Capture Chamel 1 Input
NC
(D16MF512) Not Connected.
GPIO - General Purpose 1/0 0.5
47 PIN PO.5 DM1_PWML_N - Sound Channel 3 Digital Modulatg Controllable
(D16M or bsM) PWM Left Channel Negative Output 1/oM 8mA (Up, Down
Flash_DQ1 - FlashData[1] or Disable)
TM_OUT1 - PWM Channel 1 output
NC
(D16MF512) Not Connected.
GPIO - General Purpose 1/0 0.6
48 PIN PO.6 DM1_PWMR_P - Sound Channel 3 Digital Modulatg Controllable
(D16M or bBM) PWM Right Chanel Positive Output I/oM 8mA (Up, Down
Flash_DQ2 - FlashData[2] or Disable)
UART_TX4 - UART Channel 4 TX (IrDA)
GPIO - General Purpose 1/0 1.7 Controllable
NF_BUSYx - NAND Flash Busyx i
49 PIN_P1.7 12S0_SDO - Sound Channel 0 12S Data Output Vo 8mA glrJ%isDa%vI\:ar;
SRAM_WAITx - SRAM Wait Signalnput
50 10 VSS 10 GND In
GPIO - General Purpose 1/0 2.0 Controllable
NF_DO - NAND Flash Data[0] 1
51 gl P20 UART_TX3 - UART Channel 3 TX Vo 8mA c()lrJ%isDac;)"lg
SRAM_A8/D8 - SRAM Address|[8]/Data[8]
GPIO - General Purpose 1/0 2.1 Controllable
NF_D1 - NAND Flash Data[1] i
52 PIN_P2.1 UART_RX3 - UART Channel 3 RX Vo 8mA (()l;’%ifa%"lver;
SRAM_A9/D9 - SRAM Address[9]/Data[9]
GPIO - General Purpose 1/0 2.2 Controllable
NF_D2 - NAND Flash Data[2] &)
53 PIN_P2.2 UART_TX4 - UART Channel 4 TX (IrDA) Vo 8mA (()l;’%ifa%"lver;
SRAM_A10/D10 - SRAM Address[10]/Data[10]
GPIO - General Purpose 1/0 2.3 Controllable
NF_D3 - NAND Flash Data[3] 11
54 PIN_P2.3 UART_RX4 - UART Channel 4 RX (IrDA) Vo 8mA (()Lr’%ifa%"lve”
SRAM_A11/D11 - SRAM Address[11]/Data[11] )
GPIO - General Purpose 1/0 2.4 Controllable
NF_D4 - NAND Flash Data[4] 1
55 PIN_P2.4 SDHC. DO - SDHC Data[0] 110 8mA (()l;J%i anbvlven
SRAM_A12/D12 - SRAM Address[12]/Data[12] )
GPIO - General Purpose I/O 2.5 Controllable
56 PIN_P2.5 NF_D5 - NAND Flash Data[5] 1/oi 8mA (Up, Down
SDHC_D1 - SDHC Data[1] or Disable)
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SRAM_A13/D13 - SRAM Address[13]/Data[13]
GPIO - General Plurphose I/E)]Z.G Controllable
NF_D6 - NAND Flash ata[6 1
57 PIN_P2.6 SDFIC. D2 - SDHC Datal2] 1/oM 8mA (Up, Down
SRAM_A14/D14 - SRAM Address[14]/Data[14] or Disable)
GPIO - General Plurphose I/([) ]2.7 Controllable
NF_D7 - NAND Flash Data[7 1
58 PIN_P2.7 SDHC_D3 - SDHC Datal3] Vot | gmA (()Lr’%isDa‘;)"lg
SRAM_A15/D15 - SRAM Address[15]/Data[15]
GPIO - General Purpose I/0 3.0 Controllable
59 PIN_P3.0 SRAM_AOQ/A8/DO - SRAM Address[0)/Address[8]/Data[0] /O™ 8mA (Up, Down
CAP_INO - Capture Channel O Input or Disable)
GPIO - General PurposiO 3.1 Controllable
60 PIN_P3.1 SRAM_A1/A9/D1 - SRAM Address[1)/Address[9]/Data[1] /O™ 8mA (Up, Down
TM_OUTO - PWM Channel 0 Output or Disable)
61 10 VSS 10 / SDRAM GND - Ground In
GPIO - Ge/neraI/Purpose /0 3.2 Controllable
SRAM_A2/A10/D2 1
62 PIN_P3.2 - SRAM Address[2]/Aldress[10}/Data[2] yo | 8mA | (Up, Down
UART_TX3 - UART Channel 3 TX @ isable)
GPIO - Ge/nera} Purpose 1/0 3.3 Controllable
SRAM_A3/A11/D3 1
63 PIN_P3.3 - SRAM Address[3)/Address[11]/Data[3] Vot | 8mA gf%ifa%"lg
UART_RX3 - UART Channel 3 RX
GPIO - Ge?eraI/Purpose /10 3.4 Controllable
SRAM_A4/A12/D4 1
64 PIN_P3.4 ~ SRAM Address[4)/Address[12]/Data[4] Vo™ | 8mA | (Up, Down
CAP_IN2 - Capture Channel 2 Input or Disable)
GPIO - Ge/neraI/Purpose /0 3.5 Controllable
SRAM_A5/A13/D5 1
65 PIN_P3.5 - SRAM Address[5)/Address[13]/Data5] Vot | gmA é?%i?a%ﬁr;
TM_OUT2 - PWM Channel 2 Output
GPIO - Ge/neraI/Purpose I/10 3.6 Controllable
SRAM_AG6/A14/D6 1
66 PIN_P3.6 ~ SRAM Address[6)/Address[14]/Data[6] Vot | 8mA (()Lr’%ifa%"lg
OHCI_OVC - USB Host Over Current
GPIO - Ge/neraI/Purpose /O 3.7 Controllable
SRAM_A7/A15/D7 o
67 PIN_P3.7 ~ SRAM Address[7)/Address[15]/Data[7] Vo 8mA élf%ifa%ﬂ
OHCI_PPW - USB Host Port Power
GPIO - General Purpose /O 4.0 Controllable
68 PIN_P4.0 SRAM_A16 - SRAM Address[16] 1/oM 8mA (Up, Down
EIRQO - External Interrupt Request 0 or Disable)
GPIO - General Purpose 1/0 4.1 Controllable
69 PIN_P4.1 SRAM_ALEO - SRAM Address Latch Enable 0 I/oM 8mA (Up, Down
EIRQ1 - External Interrupt Request 1 or Disable)
GPIO - General Purpose /0 4.2 Controllable
70 PIN_P4.2 SRAM_ALE1 - SRAM Address Latch Enable 0 I/oM 8mA (Up, Down
UART_TX1 - UART Channel 1 TX or Disable)
GPIO - General Purpose 1/0 4.3 Controllable
71 PIN_P4.3 SRAM_REXx - SRAM Read Enable I/oM 8mA (Up, Down
UART_RX1 - UART Channel 1 RX or Disable)
GPIO - General Purpose I/0 4.A[o| Controllable
SRAM_WEX - SRAM Write Enable 1
2 PIN_P4.4 TWI_SCL - TWI Serial Clock Vot | 8mA (()Lr’%ifa%"lg
UART_TX2 - UART Channel 2 TX
GPIO - General Purpose I/0 4.5 _ Controllable
73 PIN P45 SRAM_CS0x - SRAM Bank 0 Chip Select /ol 8MA (Up, Down
- TWI_SDA - TWI Serial Data or Disable)
UART_RX2 - UART Channel 2 RX
e ez IO
- Soun aster Cloc 1
7 PIN_P4.6 SPI_SCK1 - SPI Channel 1 SCK Vo | 8mA | (Up, Down
CAP_IN3 - Capture Channel 3 Input or Disable)
75 CORE VDD Core VDD - Power Supply 1.8V In
76 CORE VSS Core GND - Ground In
77 VPP OTP OTP VPP - Supply Voltage for Program B/ In
78 10 VDD 10 VDD - Power Supply 3.3V In
79 10 VSS 10 GND - Ground In
(;I;IOOéGengral I;u&phose I/IOO4.27S Controllable
| SDI - Soun annel 0 12S Data Input 1
80 PIN_P4.7 SPI_CS1x - SPI Channel 1 Chip Select Vo 8mA gf%i;%"lg
TM_OUT3 - PWM Channel 3 Output
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GPIO - General Purpose 1/0 5.0 Controllable
12S0_SCLK - Sound Channel 0 I12S Bit Clock 1

81 PIN_P5.0 SPI_MISO1 - SPI Channel 1 Master In Slave Out Vo 8mA (()Lr’%isDa%"IL’;
SRAM_AO - SRAM Address[0]
GPIO - General Purposed 5.1 Controllable
12S0_LRCLK - Sound Channel 0 Sample Clock 1

82 PIN_P5.1 SPI_MOSI1 - SPI Channel 1 Master Out Slave In Vo 8mA (()Lr’%isDa%"IL’;
SRAM_AL1 - SRAM Address[1]
GPIO - General Purpose 1/0 5.2 Controllable
12S0_SDO - Sound Channel 0 12S Data Output 1

83 PIN_P5.2 UART_TXO - UART Channel 0 TX Vo 8mA (()Lr’%isDa%"IL’;
SRAM_A? - SRAM Address[2]
GPIO - General Purpose 1/0 5.3 Controllable
CRTC_CLK_IN - CRTC Clock Input [

84 PIN_P5.3 UART_RXO - UART Channel 0 RX Vo 8mA (()LrJ%isDa%"lg
SRAM_A3 - SRAM Address[3]
GPIO - General Purpose I/0 5.4 Controllable
VSYNC - CRTC Vertical Sync. 1

85 PIN_P5.4 EIRQO - External Interrupt Request 0 Vo LA gg%iga%ﬁr;
SRAM_A4 - SRAM Address[3]
GPIO - General Purpose I/0 5.5 Controllable
HSYNC - CRTC Horizontal Sync 1

86 PIN_P5.5 EIRQL1 - External Interrupt Request 1 Vo 8mA gLrJ%iEacl)avl\:ar;
SRAM_AS - SRAM Address[5]
GPIO - General Purpose I/0O 5.6 Controllable
DISP_EN - CRTC Display Enable 1

87 PIN_P5.6 UART_TX1 - UART Channel 1 TX Vo 8mA ég%iga%"lver;
SRAM_A6 - SRAM Addres§s]
GPIO - General Purpose I/0 5.7 Controllable
CRTC_CLK_OUT - CRTC Clock Output 1

88 PIN_P5.7 UART_RX1- UART Channel 1 RX Vo 8mA ég%iga%"lver;
SRAM_A7 - SRAM Address[7]
GPIO - Gener&Purpose 1/0 6.0 Controllable

89 PIN_P6.0 RO - CRTC Red 0 Output 1/oM 8mA (Up, Down
NTRST - JTAG nTRST or Disable)
GPIO - General Purpose 1/0 6.1 Controllable

90 PIN_P6.1 R1 - CRTC Red 1 Output I/oM 8mA (Up, Down
[TCK - JTAG TCK or Disable)
GPIO - General Purpose /0 6.2 Controllable

91 PIN_P6.2 R2 - CRTC Red 2 Output I/oM 8mA (Up, Down
[IDI - JTAG TDI or Disable)
GPIO - General Purpose 1/0 6.3 Controllable
R3 - CRTC Red 3 Output 1

92 PIN_P6.3 SDHC_CMD - SDHC Command Vo 8mA gf%isf)a‘;)"lg
12S1_SCLK - Sound Channel 1 12S Bit Clock
GPIO - General Purpose 1/0O 6.4 Controllable
R4 - CRTC Red 4 Output 1

93 PIN_P6.4 SDHC. DO - SDHC Data[0] I/0 8mA c()lrJ%i S[)act))vl\;r;
12S1_LRCLK - Sound Channel 1 12S Sample Clock
GPIO - General Purpose 1/6.5 Controllable
R5 - CRTC Red 5 Output [1]

94 PIN_P6.5 SDHC. D1 - SDHC Datal1] I/0 8mA c()lrJ%i S[)act))vl\;r;
12S1_SDO - Sound Channel 1 12S Data Output
GPIO - General Purpose I/O 6.6 Controllable
R6 - CRTC Red 6 Output [1]

95 PIN_P6.6 SDHC. D2 - SDHC Data[2] 110 8mA (()l;J%i Eac;)vlven
UART_TX2 - UART Channel ZIX )
GPIO - General Purpose I/0 6.7 Controllable
R7 - CRTC Red 7 Output [1]

96 PIN_P6.7 SDHC. D3 - SDHC Data[3] 110 8mA (()LrJ%,i Ea%vlg
UART_RX2 - UART Channel 2 RX

97 10 VSS 10 / SDRAM VSS - Ground 110
GPIO - General Purpose I/0 7.0 Controllable

98 PIN_P7.0 g CTC Geen 0 Output o | 8mA | (Up, Down
SRAM_CS1x - SRAM Bank 1 Chip Select or Disable)
GPIO - General Purpose 1/0 7.1 Controllable

99 PIN_P7.1 R CTC Geen 1 Output o | 8mA | (Up, Down
SRAM_CS2x - SRAM Bank 2 Chip Select or Disable)
GPIO - General Purpose I/0 7.2 Controllable

100 PIN_P7.2 G2 - CRTC Green 2 Output 1/o™ 8mA (Up, Down
SDHC_CLK - SDHC Clock or Disable)
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SRAM_A10 - SRAM Address[10]
101 SDRAM VDDQ SDRAM VDD - Power Supply 3.3V In
GPIO - General Purpose 1/0 7.3 Controllable
G3 - CRTC Green 3 Output 1
102 PIN_P7.3  Power Confi guf’aﬁ on[o] I/oM 8mA (Up, Down
SRAM_A11 - SRAM Address[11] or Disable)
GPIO - General Purposé® 7.4 Controllable
G4 - CRTC Green 4 Output 1
103 PIN_P7.4 BEEH - Power Configufation[l] ot 8mA (Up, D(;)vlvn
SRAM_A12 - SRAM Address[12] or Disable)
104 SDRAM VSSQ SDRAM VSS - Ground In
GPIO - General Purpose I/0 7.5 Controllable
105 PIN_P7.5 G5 _CRTC Green S Output o | 8mA | (Up, Down
- BE8H - Power Configuration[2] or 6isable)
SRAM_A13 - SRAM Address[13]
GPIO - General Purpose I/0 7.6 Controllable
106 PIN_P7.6 G6_CRTC Green 6 Output o | 8mA | (Up, Down
- - Power Configuration[3] x 5isable)
SRAM_A14 - SRAM Address[14]
107 SDRAM VDDQ SDRAM VDD - Power Supply 3.3.V In
GPIO - General Purpose I/0 7.7 Controllable
G7 - CRTC Green 7 Output 1
108 PIN_P7.7 BEEH - Power Configufation[4[N0t used, Pullip Only) o 8mA (Up. D%vlvn
SRAM_A15 - SRAM Address[15] or Disable)
GPIO - General Purpose 1/0 8.0
BO - CRTC Blue 0 Output Controllable
109 PIN_P8.0 DMO_PWML_P - Sound Channel 2 Digital Modulatq /O™ 8mA (Up, Down
PWM Left Channel Positive Output or Disable)
SRAM_AS8 - SRAM Address[8]
GPIO - General Purpose 1/0 8.1
B1 - CRTC Blue 1 Output Controllable
110 PIN_P8.1 DMO_PWML_N - Sound Channel 2 Digital Modulatq /O™ 8mA (Up, Down
PWM Left Channel Negative Output or Disable)
SRAM_A9 - SRAM Address[9]
111 SDRAM VSS SDRAM VSS - Ground In
112 CORE VSS Core GND - Ground In
113 CORE VDD Core VDD - Power Supply 1.8V In
(D16'I:IIIC|2512) Not Connected.
GPIO - General Purpose 1/0 9.0
114 PIN_P9.0 12S1_SCLK - Sound Channel 1 125 Bit Clock ol | ema C(S”t“[’)"c‘;"vtv’:]e
(D16M or D8M) Flash_DQO - FlashData[0] P,
CAP_INO - Capture Channel 0 Input or Disable)
(D16’l:l/l?:512) Not Connected.
GPIO - General Purpose 1/0 9.1
15 PIN_P9.1 12S1_LRCLK - Sound Channel 1 12S Sample Clock o | smaA C(S””‘[’)"c‘;"vtv’:]e
(D16M or D8M) | Flash_CLK - FlashClock or %isable)
TM_OUTO - PWM Channel 0 Output
(D16’l:l/|ci::512) Not Connected.
GPIO - General Purpose 1/0 9.2
e PIN_P9.2 12S1_SDO - Sound Channel 1 12S Data Output /ol 8mMA (ESntroDI:;‘:lvla:]e
(D16M or D8M) Flash_DQ3 - FlashData[3] or %isable)
SRAM_CS3x - SRAM Bank 3 Chips Select
117 SDRAM VDDQ SDRAM VDD - Power Supply 3.3V In
GPIO - General Purpose 1/O 8.2
B2 - CRTC Blue 2 Output Controllable
118 PIN_P8.2 DMO_PWMR_P - Sound Channel 2 Digital Modulatq /O™ 8mA (Up, Down
PWM Right Channel Posite Output or Disable)
CAP_IN1 - Capture Channel 1 Input
GPIO - General Purpose 1/0 8.3
B3 - CRTC Blue 3 Output Controllable
119 PIN_P8.3 DMO_PWMR_N - Sound Channel 2 Digital Modulatq /O™ 8mA (Up, Down
PWM Right Channel Negative Output or Disable)
TM_OUT1 - PWM Channel 1 Output
120 SDRAM VSSQ SDRAM VSS - Ground In
GPIO - General Purpose 1/0O 8.4
B4 - CRTC Blue 4 Output Controllable
121 PIN_P8.4 DM1_PWML_P - Sound Channel 3 Digital Modulatq /O™ 8mA (Up, Down
PWM Left Channel Positive Output or Disable)
CAP_IN2 - Capture Channel 2 Input
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122 SDRAM VDDQ SDRAM VDD - Power Supply 3.3V In
123 10 VSS 10/ SDRAM VSS - Ground In
GPIO - General Purpose 1/0O 8.5
B5 - CRTC Blue 5 Output Controllable
124 PIN_P8.5 DM1_PWML_N - Sound Channel 3 Digital Modulatol /O™ 8mA (Up, Down
PWM Left Channel Negative Output or Disable)
TM_OUT2 - PWM Channel 2 Output
GPIO - General Purpose I/O 8.6
B6 - CRTC Blue 6 Output Controllable
125 PIN_P8.6 DM1_PWMR_P - Sound Channel 3 Digital Modulatq /O™ 8mA (Up, Down
PWM Right Channel Positive Output or Disable)
CAP_IN3 - Capture Channel 3 Input
GPIO - General Purpose I/O 8.7
B7 - CRTC Blue 7 Output Controllable
126 PIN_P8.7 DM1_PWMR_N - Sound Channel 3 Digital Modulatd /O™ 8mA (Up, Down
PWM Right Channel Negat&vOutput or Disable)
TM_OUT3 - PWM Channel 3 Output
127 PIN_nRESET Reset - adStar Reset pin In Up
128 10 VDD 10 / SDRAM VDD - Power Supply 3.3V In

[1] 5 V tolerant pad providing digital I/O functions with configura

ble pull - up/pull - down resistors .
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2.4 Pin Description

AVDD33, |0 VDD, SDRAM VDD, SDRAM VDDQ : 3.3V Supply voltage
AVDD18, Core VDD : 1.8V Supply voltage
AGND, IO VSS, Core VSS, SDRAM VSSQ Ground

VPP OTP: 6.5V Supply voltage for OTP Program
PIN_nTEST : Chip Test pin (Low active)

Chip test .
0 PinMux PIN_P6.0~2 PIN_P7.0~1 JTAG Interface
,PIN_P0.7 TAP_SEL

TAP_SEL : TAP Controller Select

JTAG Debugger TAP Controller Boundary Scan TAP Controller
1 , JTAG Debugger TAP Controller , 0 Boundary Scan TAP Controller
CFG[4:0] : Booting Mode Select (3.4 Boot Mode )

Flash Booting, NOR Flash/ROM Booting, NAND Flash Booting

PIN_ADC_VREF : VIN reference voltage input pin
PIN_ADC_VINI[3:0] :

USB Pins: USB Device Host . (4.3.7 USB PHY Control Register )
PIN_USB_DP: USB Data+ I/O
PIN_USB_DM : USB Data - I/O

GPIO : General P urpose I/0O ( 7. GPIO )

EIRQO, EIRQL1 : External Interrupt Request  Input Pins (8 Interrupt Controller )

Flash (10 Flash Memory Controller )
Flash_ CSx: Flash Chip Select
Flash CLK : Flash Clock

Flash D[3:0] : Flash Data I/O. Flash Command, Address write , Data

Write/Read

External SRAM : 4 Bank . (12 External SRAM Controller )

BankO , 8- bit data width only.

SRAM_CSOx: ROM NOR Flash  Chip Select

SRAM_CS1x, SRAM_CS2x, SRAM_CS3x SRAM Chips Select

SRAM_A[7:0]/A[15:8]/D[7:0] : SRAM Controller 8- bit bus width , ALE Enable
, SRAM_ALE[1] 1 address[15:8], SRAM_ALE[0] 1 address[7:0]

, data[7:0] . (Figure 12 -1 ) bus
width 16- bit , address[15:8] . (Figure 12 - 3 )
SRAM_A[15:8]/D[15:8] : SRAM Controller 16- bit bus width , ALE Enable

, SRAM_ALE[1] 1 address[15:8], data[15:8] . (Figure
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12-3 )
SRAM_A[18:16] : SRAM Address[18:16]
SRAM_ALE[1:0] : SRAM Address Latch Enable. ALE Enable , SRAM Data pin
address . ALE[1] 1 Address[15:8] , ALE[O] 1
Address[7:0] .
SRAM_BE1x : SRAM Byte Enable[1]. 16 - bit width , 8- bit

Enable

SRAM_WEX : SRAM Write Enable.
SRAM_REX : SRAM Read Enable.
SRAM_WAITx : SRAM Wait . Default disable. SRAM

NAND Flash (13 NAND Flash Controller )

NF_CSx: NAND Flash Chips Select. NAND Flash

NF_ALE : NAND F lash Address Latch Enable. NAND Flash address

NF_CLE : NAND Flash Command Latch Enable. NAND Flash command
NF_WEXx : NAND Flash Write Enable. NAND Flash data

NF_REx : NAND Flash Read Enable. NAND Flash data

NF_BUSYx : NAND Flash Busy signal input pin . NAND Flash Busy 0.
NF_D[7:0] : NAND Flash 8 - bit Data I/O.

SDHC (14 SD Host Controller )
SDHC_CLK : SDHC Clock
SDHC_CMD : SDHC Command
SDHC_D[3:0] : SDHC Data I/O

CRTC : RGB 888 . 1024x768 (16 CRTC Controller )
CRTC_CLK_IN : CRTC Clock Input

VSYNC :

HSYNC :

DISP_EN : Display Enable
CRTC_CLK_OUT : CRTC Clock Output
R[7:0] : Red Output 8 - bit

G[7:0] : Gree n Output 8 - bit

B[7:0] : Blue Output 8 - bit

PWM/Capture : 4 channel s. (17 Timer )

TM_OUTO, TM_OUT1, TM_OUT2, TM_OUT3 : PWM Output.
CAP_INO, CAP_IN1, CAP_IN2, CAP_IN3

: Capture Input.

SPI : 2 channels. (18 SPI )
SPI0_CSn, SPI1_CSn SPI Chip select signal
SPI0_SCK, SPI1_SCK: SPI Clock pin

SPI0_MISO, SPI1_MISO: SPI  Master Data input, Slave Data output
SPI0_MOSI, SPI1_MOSI: SPI  Master Data output, Slave Data input
TWI (19 TWI )

TWI_SCL : TWI Serial Clock
TWI_SDA : TWI Serial Data

UART : 5 channel s. (20 UART )
Channel 0~3 UART only. Channel 4 UART  IrDA
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UART_RXO0, UART_RX1, UART_RX2, UART_RX3 : UART RX

UART_TXO0, UART_TX1, UART_TX2, UART_TX3 : UART TX

UART_RX4 : UART RX with IrDA supported

UART_TX4 : UART TX with IrDA supported

Sound Mixer : I12S 2 channel s, Digital Modulator 2 channel s. (22 Sound Mixer )

12S_MCLK : 12S Master Clock

12S0_SDI: 12S Data input pin. . Channel 0 only.

12S0_SCLK, I12S1_SCLK : 12S Bit Clock

12S0_LRCLK, 12S1_LRCLK :12S Sample Clock. Left data Right data

12S0_SDO,12S1_SDO: 12S Data output pin

DMO_PWML_P, DMO_PWML_N, DMO_PWMR_P,DM0_PWMR_N,

DM1_PWML_P, DM1_PWML_N, DM1_PWMR_P,DM1_PWMR_N

: Sound Mixer Digital Modulator PWM

Sound Mixer Channel 2, 3 . Left Right ,
Positive, Negative 4
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3 MEMORY ARCHITECTURE AND BOOTING MODE
3.1 Memory Map
Figure3-1 Memory Map
OXBFFF:FFH
2nd Bus
0xA000:0000
OX9FFF:FFR
1st Bus
0x8000:0000,
Reserved
Ox501F.FFF
0x5008:0000
0x5000:0000
Reserved
0X3FFF:FFF
Flash
0X3000:0000
Ox2FFF:FFH
0x2000:0000,
0x1800.77FF
0x1800:0000
0x1000.07FF
0x1000:0000
OxOFFF:FFH
0x0000:0000
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3.2 Embedded Memories

2KB Internal SRAM for Instruction
30KB Internal SRAM for Data

3.2.1 Internal SRAM for Instruction

Ux £U7T 00

adStar  Instruction 2KB SRAM
lcycle
3cycle
3.2.2 Internal SRAM for Data
adStar  Data 30KB SRAM
, lcycle
3.2.3 Internal SRAM Registers
Internal SRAM 1 Global Control Register Internal
SRAM Bank Global Register 0011
Bank Local Register Set . Local Register Set
3 32hit Register .
- Local Internal SRAM Control Register
- Local Internal SRAM Start Address
- Local Internal SRAM End Address
Internal SRAM Global Control Register
Address : 0x7 00 - Global Control Register
Bit R/W Description Default
31:28 R Exception Status Oh
X"Ctttud~do! *!d! EEE@@d»1 O
x"Cttutd~d®OGUxUEU] 60d! EE
27:24 R Reserved Oh
23:20 R iBank Size: i SRAM bank  physical Memory
x“ i td~dud®° §
x~ 1 agB-d
x“ 1l vd~dxd©° §
x~“ 1T wd~d]| d° §
x“ I xd~duzd®° 8§
x“lTyd~dwvd® §
x“ 1 zd~dzxd®° 8§
x“ i {d~duv]| d° 8§
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19:16

R/W

iSRAM™ 001 1 Ux £UT 00
x“ I td~d 1
x“Tud~d- EGExXxUEE
x“ 1T vd~d 4

4

Oh

15:12

iSRAM Enable
X~ Ct t SRAN Emhble
X~ Ct t SRAM Didable

Oh

11:8

dBank Size: d SRAM bank
“fTtd~dud-° §
“fud~dvd- §
“fvd~dxd-° §
“fwd~d| d°§
“ixd~duzd-° §
“fyd~dwvd-© §

"l zd~dzxd"° §
“f{d~duv|d°s§

X X X X X X X X

physical Memory

R/W

dSRAM " 001 1 Ux £UT OO0
X "0l 1
x“Tud~d- EGExXxUEE
x~“1Tvd~d 4

(4

Oh

dSRAM Enable
x” Gt t BRAN Emhble
X~ Ct t SRAN Dbidable

Oh

Internal SRAM Local Control Register
Address : 0x701, 0x711, 0x721, 0x7 31 - Local iSRAM Control Reg ister

Address : 0x704, 0x714, 0x724, 0x7 34 - Local d SRAM Control Reg ister

Bit

R/W

Description

Default

31:12

Reserved

Oh

11:8

External Access: BUS
x“" i td~daYUExOZEN
x“fTud~da YUEx O&ZN

' EEEQQd
EEEQQd

R/W

Priviedge Mode:
x“itd~d,

Oh
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Enable Oh
X~ Cttt udSRAM EriasEN d
X~ Ctttt dSRAM OigasE d

Internal SRAM Local Start Address Register
Address : 0x702, 0x712, 0x722,0x732 - Local i SRAM Start Register
Address : 0x705, 0x715, 0x725, 0x735 - Local d SRAM Start Register

Bit R/W Description
31:0 R/W

Default

SRAM Start Address Oh

Internal SRAM Local End Address Register
ADDRESS : 0x703, 0x713, 0x723,0x733 - Local i SRAM End Register
ADDRESS : 0x706, 0x716, 0x726, 0x736 - Local d SRAM End Register

Bit R/W Description
31:0 R/W

Default

SRAM End Address Oh

3.24
Internal SRAM
MVTC

Internal SRAM Register Setting
GAP CO- processor

MVFC

[ R A
/I## Internal SRAM Global Register Setting

[HH R R T T R R R R
as m( Il di O0%700) ;

as m( mvtc @RGD) ;

as m( Il di 0%000621021#O0ON
as m( mvtc Oodd;,

/'l #Num of Memory Bank:

1 S 1 e ! Jen 1

3.3 Memory Mapped I/O

Register 8000_0000h
Memory mapped I/O

Block 1Kbyte

Table3-1 Memory Mapped I/O Register

Offset Address Block BUS Remark

0x8000 0000 Flash Controller

0x8000_0400

SDRAM Controller

0x8000_0800

External SRAM Controller

0x8000_0C00

Reserved

0x8000_1000

Reserved

0x8000_1400

DMA Controller

15t
AHB

0x8002_0000

Watchdog Timer

0x8002_0400

Timer

0x8002_0800

UART (5th ch. IrDA)

0x8002_0C00
~0x8002_17FF

Reserved

0x8002_1800

TWI

18t
APB

4 Channels

5 Channels

Advanced Digital Chips, Inc.
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0x8002_1C00 Reserved

~0x8002_23FF

0x8002_2400 CRTC

0x8002_2800 Reserved

~0x8002_33FF

0x8002_ 3400 Port Alternate Functions

0x8002 3800 OTP Controller

0x8002_3C00 PMU

0x8003_0000 Reserved

~0x8003_FFFF

Offset Address Block BUS Remark
0xA000_0000 USB Host

0xA000_0400 Reserved
~0xA000_OBFF o8t

0xA000_0CO00 NAND Flash Controller AHB

0xA000_1000 SDHC

0xA000 1400 Reserved

0xA000_1800 USB Device

0xA002 1000 SPI 0

0xA002 1400 SPI 1

0xA002 1800 Reserved

0xA002_1C00 Sound Mixer

0xA002_2000 Reserved 2%

~0xA002_37FF APB

0xA002_3800 ADC Controller 10-bit ADC
0xA002_3C00 Reserved

0xA003_0000

— Reserved

~0xA003_FFFF
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3.4 Boot Mode
34.1 Debugger Boot Mode

CFG[0]=0 Debugger mode CPU

JTAG Debugger CPU

3.4.2 Normal Boot Mode

CFG[0]=1 Normal mode CPU
3.4.3 Flash Boot Mode

CFG[3:1]=001 Flash CPU  Flash
3.4.4 NOR Flash Boot Mode

CFG[3:1]=000 8- bit NOR Flash . CPU NOR Flash
345 NAND Flash Auto Boot Mode

CFG[3:1] 000 001 NAND Flash .

NAND Flash 2KB Internal SRAM .

CPU

CFG[3:1] NAND Boot Mode NAND Flash Type

100 Small type 3-Cycle NAND Flash Small type Address 3 cycles

101 Small type 4-Cycle NAND Flash Small type Address 4 cycles

110 Large type 4-Cycle NAND Flash Large type Address 4 cycles

111 Large type 5-Cycle NAND Flash Large type Address 5 cycles

010 MLC 4-Bit ECC NAND Flash MLC type 4-bit ECC

011 MLC 24-Bit ECC NAND Flash MLC type 24-bit ECC
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4 SYSTEM RESET AND CLOCK

4.1 Reset
Reset controller External Reset, JTAG Reset Watchdog Reset
Reset
config_done
int_resetx
ext_clk
ext_resetx
por_resetx ; ¢ oc reseix
wdt_resetx———————— all_resetx reset counter poc_
dbg_resetx———————
boot_resetx ——— sys_resetx
config_done

Figure4-1 Reset

411 System Reset

System Reset
1. ExternalReset
2. JTAG Reset
3. WatchdogReset
4. POR Reset

4.1.2 Power On Start Time

vDD33 3.3V , LDO vDD18 1.8V
, POR Reset release . , External Reset release , External Clock
Startup . Startup Xin
, logic system reset release . System reset POR Reset
External Reset release Xin clock 1024 - cycle release
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VDDIO
(VDD33)

] - /

0.9v \

CoreVDD \‘/ IR B
(vDD18) |

75ms 300ms

POR (
Resetn

|

External
Resetn

External
Clock

(Xin) el

Internal
System

i U LRI

Resetx

Startup counter

1024 cycles of Xin
(90us at 12Mhz Xin)

Figure4-2 Power On Start Time Diagram
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4.2 Clocks
XIN External Clock 1~16Mhz
sysclk_sel
1/1~
1/16 HCLK
ext_clk PLLO
1/2 PCLK
1/1~
dclk_sel 16— ADCCLK
dclk
1/1~
/ 1/16 DCLK
PLL1
usb_clk_src
usb_clk_sel
1'b0 —
USB48M
1/2
mclk_sel
1/4 ——USB12M
1'00 \H /
apb_clk 1/1~
cap_in / 1/16 MCLK
dmclk_sel
1'b0 \H o
pllo_clk =~
cap_in / 1/8 DMCLK
Figure4-3 Clocks
adStar 7
1. HCLK
2. PCLK
3. DCLK (CRTC)
4. USBCLK
5. TCK (JTAG)
6. MCLK (12S)
7. DMCLK (Digital Modulator)
HCLK PCLK AHB APB .
2:1 . HCLK 108Mhz PCLK
54Mhz
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DCLK  CRTC

USBCLK USB Host/Device

TCK  JTAG HCLK PCLK
HCLK 1/4 JTAG

MCLK  I2S , DMCLK Digital Modulator
4.3 Power Management Unit Registers

4.3.1 PMU Write Enable Register (PMUWREN)
Address : 0x8002_3C00

, sound

Bit R/W Description Default Value
31:14 R Reserved -
14 R Reserved
13 R/W | USB PHY Control Register Write Enable 0
12 R/W | PCLK Control Register Write Enable 0
11 R/W | HCLK Control Register Write Enable 0
10 R/W | Sound Clock Control Register Write Enable 0
9 R/W | PLL Control Register Write Enable 0
8 R/W | Clock Control Register Writ e Enable 0
7:3 R Reserved -
2 R/W | Core Clock Off by Halt 3 Enable 0
1:0 R Reserved
* Core Clock Halt 3 off bit[2] 1 set
* Halt sleep mode core ,

Advanced Digital Chips, Inc. CONFIDENTIAL
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4.3.2

Clock Control Register (CLKCON)
Address : 0x8002_3C20

Bit R/W Description Default Value
31:16 R Reserved -
19:16 R/W | AHB Clock Select 0

0000: Sys tem Clock 0001: System Clock /2
0010: System Clock /3 0011: System Clock /4
é
1110: System Clock /15 1111: System Clock /16
15:12 R/W | CRTC Clock Select 0
0000: DotSrcClk 0001: DotSrcClk / 2
0010: DotSrcClk / 3 0011: DotSrcClk / 4
é
1110: DotSrcClk /15 1111: DotSrcCIlk / 16
11:10 R Reserved =
9 R/W | CRTC Source Clock Select (DotSrcCIk) 0
0: External CRTC Clock
1: PLL1 Clock
8 R/W | CRTC Clock Enable bit 1
0: CRTC Clock D isable 1: CRTC Clock E nable
7:4 R Reserved -
3 R/W | USB Clock Enable bit 0
0: USB Clock Disable 1: USB Clock Enable
2 R/W | USB Clock Select 0
0: USB Source Clock /2 1: USB Source Clock
1 R/W | USB Source Clock Select 0
0: AHB Clock 1. CRTC Clock
0 R/W | System Clock Select bit 0
0: External Clock 1: PLLO Clock
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4.3.3 PLL Control Register (PLLCON)
Address : 0x8002_3C 24

Bit R/W Description Default Value
31:15 R Reserved -
14:12 R/W | PLL1OS 0

11 R Reserved -

10:8 R/W | PLL1IS 0
7 R Reserved -
6:4 R/W | PLLO OS 0
3 R Reserved -
2:0 R/W | PLLO IS 0
1S[2:0] Input Divider Ratio(N)

000 1

001 2

010 4

011 6

100 8

101 10

110 12

111 16

08§[2:0] Feedback Divider Ratio(M) Output Divider Ratio(O)

000 180 1

001 120 1

010 81 1

011 48 1

100 180 2

101 81 3

110 48 2

111 48 4

* FOUT = (XIN*M) /(N*O) [XIN/N 1M~3M , XIN*M/N  48M~180M ]

Advanced Digital Chips, Inc. CONFIDENTIAL
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4.3.4  Sound Control Register (SNDCLKCON)
Address : 0x8002_3C28

Bit R/W Description Default Value
31:14 R Reserved -
13:12 R/W | Digital Modulator Source Clock (DMCLKSRC) 01

00: Clock disable
01: External Clock

10: PLL Clock
11: Capture Input[0]
11:10 R Reserved -
9:8 R/W | Digital Modulator Clock Divide Select 00
00: DMCLKSRC 01: DMCLKSRC /2
10: DMCLKSRC /4 11: DMCLKSRC /8
7.6 R Reserved -
5:4 R/W | 12S Source Clock Select 01

00: Clock disable
01: Externa | Clock
10: APB Clock

11: Capture Input[0]

3.0 R/W | 12S Clock Divide Value 0
0000: I12S Source Clock
0001: 12S Source Clock / 2
0010: 12S Source Clock / 3
é

1110: 12S Source Clock / 15
1111: 12S Source Clock / 16

4.3.5 AHB Clock Control Register (HCLKCON)
Address : 0x8002_3C2C

Bit R/W Description Default Value
31:13 R Reserved -
12 R/W | USB Host AHB Clock Enable 1
11 R/W | USB Device AHB Clock Enable 1
10 R/W | CRTC AHB Master Clock Enable 1
9 R/W | SDHC Clock Enable 1
8 R/W | NAND Flash Controller Clock Enable 1
7 R/W | External SRAM Controller Clock Enable 1
6 R/W | Flash Controller Clock Enable 1
5 R/W | DMA Clock Enable 1
4 R/W | GPIO Clock Enable 1
3 R/W | Interrupt Controller Clock Enable 1
2 R/W | SDRAM Clock Enable 1
1 R/W | SDRAM Controller Clock Enable 1
0 R/W | AHB Bus Clock Enable 1

44 CONFIDENTIAL Advanced Digital Chips, Inc



Ver 1.7.1

adStar

4.3.6  APB Clock Control Register (PCLKCON)
Address : 0x8002_3C30

Bit R/W Description Default Value
31:13 R Reserved -
12 R/W | Pin MUX Clock Enable 1
11 R/W | ADC APB Clock Enable 1
10 R/W | QEI Clock Enable 1
9 R/W | Dedicated PWM Clo ck Enable 1
8 R/W | Sound Mixer APB Clock Enable 1
7 R/W | TWI Clock Enable 1
6 R/W | SPI1 Clock Enable 1
5 R/W | SPIO Clock Enable 1
4 R/W | UART Clock Enable 1
3 R/W | Timer Clock Enable 1
2 R/W | Watch Dog Timer Clock Enable 800 1
1 R/W | CRTC APB Slave Clock En able 1
0 R/W | APB Bus Clock Enable 1

4.3.7 USB PHY Control Register (USBPHYCON)

Address : 0x8002_3C34

Bit R/W Description Default Value
31:9 R Reserved -

8 R/W | USB Function Select bit 0
0: USB Device 1: USB Host

7 R Reserved -

6 R/W | D- Pull- down Enab le bit 0
0: Pull - down Disable 1: Pull - down Enable

5 R/W | D+ Pull - down Enable bit 0
0: Pull - down Disable 1: Pull - down Enable

4 R/W | Receive Enable bit 1
0: USB PHY
1: USB PHY

3 R/W | D- Weak Pull- up Enable bit 0
0: Pull - up Disable 1: Pull - up Enable

2 R/W | D- Pull- up Enable bit 0
0: Pull - up Disable 1: Pull - up Enable

1 R/W | D+ Weak Pull- up Enable bit 0
0: Pull - up Disable 1: Pull - up Enable

0 R/W | D+ Pull - up Enable bit 0
0: Pull - up Disable 1: Pull - up Enable

Advanced Digital Chips, Inc. CONFIDENTIAL
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) COPROCESSOR

adStar  Coprocessor Memory Management Unit(MMU) -
Cache, D- Cache

51 Features
- Memory Management Unit
- Real Memory mode
- 2 Way Set Associative Harvard  Cache
- 8KBytes | - Cache
- 8KBytes D - Cache
- Write Through
- 16 Bytes/ Line
- LRU Replacement
- Cache Invalidation by Software
- 4 Words Deep Write Buffer (FIFO)

Real Memory mode CPU 4GB

, CPU
Table5-1 Real Memory map
Address Range Sector Number Size
0x0000 _0000 Ox000F _FFFF Flash 512KBytes
(Memory BankO)
0x1000_0000 0x1000_O7FF Internal SRAM for 2KBytes
(Memory BankO0) Instruction
0x1800_0000 0x1800_77FF Internal SRAM for Data 30KBytes
(Memory Bank1)
0x2000_0000 ~ Ox 2FFF_FFFF SDRAM 8 or
16 Mbytes
0x5000_0000 ~ OX5FFF_FFFF External SRAM -
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5.2 Coprocessor Description
Table5-2 CoprocessoRegisterDescription
Register R/W Description
SCPR15 R System Coprocessor Status Register
W Master Command Register
SCPR14 R/W Supervisor Stack Point Register
SCPR13 R/W User Stack Pointer
SCPR12 R/W Vector Base Register
SCPR11 W Invalidate Cache Line and Lock Register
SCPR10 - Reserved
SCPR9 R/W Memory Bank Configuration Register
SCPRS8 R/W Sub- Bank Configuration Register
SCPR7 R/W Reserved
SCPR6 R/W Reserved
SCPR5 R/W Sub- Bank Address Register
SCPR4 R/W General Access Point Data Register
SCPR3 R/W General Access Point Index Register
SCPR2 R/W Reserved
SCPR1 R/W Reserved
SCPRO R/W Reserved

Advanced Digital Chips, Inc. CONFIDENTIAL
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5.3 Coprocessor Control Registers

5.3.1 System Coprocessor Status Register (SCPR15)
Bit R/W Description Default Value
31 R System Co - Processor Access Right (Privileged) 1
Coprocess or
0 : Supervisor/User  Accessible
1: Supervisor Access only

30:28 R Coprocessor Type 001

27:25 R Coprocessor S ubtype 000

24:19 R Reserved -
18 R L1 Cache Presented 0

0 : Present ed

1: Not Present ed

17 R L1 Cache Snooping Capa bility 1

0 : Support Snooping

1: Not support S nooping

16 : 7 R Reserved -
6 R Misalign Correction Support  for Data Access 0

0 : Not support Misalign Correction

1: Support Misalign Correction

5:2 R SCP Rending Exception Number 1111

0000 : Inst. Fetch - Access Violation

0010 : Privilege Violation Exception

0011 : Data Access - Address Misalignment

0100 : Data Access _ Access V iolation

1000 : Inst. Fetch - Address Misalignment

1111: N /A

1 R SCP Pending Exception status 0

0: No Pending Exception

1: Pending Exception Exist

0 R Reserved -

5.3.2 Master Command Register (SCPR15)

Bit R/W Description Default Value
31:6 w Reserved -
5:2 W End of Exception 1111

0000 : Inst. Fetch - Access Violation

0010 : Privilege Violation Exception

0011 : Data Access - Address Misalignment
0100 : Data Access _ Access V iolation

1000 : Inst. Fetch - Address Misalignment
1111 : Privilege Violation Exception

1:0 W Reserved -
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5.3.3  Supervisor Stack Point Register (SCPR14)

Bit R/W Description Default Value
31:2 R/W | Supervisor Stack Pointer 0x0000_0000
1:0 R/W | Always 0 00

5.34 User Stack Point Register (SCPR13)

Bit R/W Description Default Value
31:2 R/W | User Stack Pointer 0x0000_0000
1:0 R/W | Always 0 00

5.3.5  Vector Base Register (SCPR12)

Bit R/W Description Default Value
31:2 R/W | Vector Base for Exception 0x0000_0000
1:0 R/W | Always 0 00

5.3.6 Invalidate Cache Line and Lock Register (SCPR11)

Bit R/W Description Default Value
31:7 W Invalidation Target Address /Way -
6:4 W Invalidation Target Address /Way -

3 W Invalidation Mode -

0 : Address Based Invalidation
1: Way Based Invalidation

2 w Copy- back Selection in Invalidation -
0 : Invalidation without Copy - back

1: Invalidation with Copy - back if need
1 W Cache Line Locking in Invalidation -
0 : Invalidation wit hout Locking
1: Invalidation with Locking

0 W Cache Type in Invalidation -
0: - Cache 1:D- Cache
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5.3.7 Memory Bank Configuration Register (SCPR9)

Bit

R/W

Description

Default Value

31: 16

R

Reserved

0

15

R/W

Always 0

0

14

R/W

Memory Bank 3 Access Right
0 : Supervisor only Accessible
1: Supervisor/ User Accessible

0

13:12

R/W

Memory Bank 3 Cache Configuration

00 : Disable Cache

01: Reserved

10 : Enable Cache with Write - through
11: N/A

00

11

R/W

Always 0

10

R/W

Memory Bank 2 Access Right
0 : Supervisor only Accessible
1: Supervisor/ User Accessible

R/W

Memory Bank 2 Cache Configuration

00 : Disable Cache

01: Reserved

10 : Enable Cache with Write - through
11: N/A

00

R/W

Always 0

R/W

Memory Bank 1 Access Right
0 : Superv isor only Accessible
1: Supervisor/ User Accessible

R/W

Memory Bank 1 Cache Configuration

00 : Disable Cache

01 : Reserved

10 : Enable Cache with Write - through
11: N/A

00

R/W

Always 0

R/W

Memory Bank 0 Access Right
0 : Supervisor only Accessible
1: Supervisor/ User Accessible

R/W

Memory Bank 0 Cache Configuration

00 : Disable Cache

01: Reserved

10 : Enable Cache with Write - through
11: N/A

00
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5.3.8 Sub-Bank Configuration Register (SCPR8)

Bit R/W Description Default Value
31:7 R Reserved -
6:4 R/W | Sub- Bank Index 000
3 R/W | Sub- Bank V alid Control bit 0
0: Invalid 1: Valid
2 R/W | Sub- Bank Access Right 0
0 : Supervisor only  Accessible
1: Supervisor /User Accessible
1:0 R/W | Sub- Bank Cache Property Control bit 00
00 : Dis able Cache
01: N/A
10 : Enable Cache with Write - through
11: N/A
*** SCPR5 Sub- Bank .
*** Sub - Bank Sub- Bank SCPR9 Memory

Bank

5.3.9  Sub-Bank Address Register (SCPR5)

Bit

R/W

Description

Default Value

31:12

R/W

Sub- Bank Base Address [ 31:12]

0x0000 0

11:0

R/W

Sub- Bank Size Enable
0x000 : 4KB ytes
0x001 : 8KB ytes
0x003 : 16K Bytes
0x007 : 32KB ytes
0xO00F : 64KB ytes
OxO01F : 128KB ytes
OxO03F : 256KB ytes
Ox07F : 512K Bytes
OxOFF : 1MB ytes

0x000

** Sub - Bank

Nature Align

Advanced Digital Chips, Inc. CONFIDENTIAL
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5.3.10 General Access Point Data Register (SCPR4)

Bit

R/W

Description

Default Value

31:0

R/W

General Access Point Data

SCPR3

0x0000_0000

5.3.11 General Access Point Index Register (SCPR3)

Bit

R/W

Description

Default Value

31:0

R/W

General Access Point Index

- Core Debugg
0x0000_0000 :
0x0000_0001 :
0x0000_0002 :
0x0000_0010:

ing Inform ation
Backup IR
Backup ER
Backup PC
Backup EAD

- System Coprocessor Debugging Information

0x0000_0303 :
0x0000_0304 :

Inst. Bus Error Address
Data Bus Error Address

- Cache Lock Information

0x0000_ 0500 :
0x0000_0501 :

Inst. Lock Condition
Data Lock Condition

- Memory Bank Management Information

0x0000_0600 :
0x0000_0601 :

Inst. MBMB Violation Address
Data MBMB Violation Address

- Internal SRAM Configuration Information

0x0000_0700:
Local Control R
0x0000_0701 :
0x0000_0711:
0x0000 0721 :
0x0000_0731:
0x0000_070 4
0x0000_071 4
0x0000_072 4
0x0000 073 4

Global Control Reg. Address
egisters

Local |- Control Reg. 0 Address
Local |- Control Reg.1 Address
Local I- Control Reg.2 Address
Local I- Control Reg.3 Address

: Local D- Control Reg.0 Addres s
: Local D- Control Reg.1 Address
: Local D- Control Reg.2 Address
: Local D- Control Reg.3 Address

Local Start Address Registers

0x0000_0702 :
0x0000_0712 :
0x0000_0 722 :
0x0000_0732 :
0x0000_0705 :
0x0000_0715 :
0x0000_0725 :
0x0000_0735 :

Local | - Start Reg.0 Address
Local | - Start Reg.1 Address
Local | - Start Reg.2 Address
Local | - Start Reg.3 Address
Local D - Start Reg.0 Address
Local D - Start Reg.1 Address
Local D - Start Reg.2 Address
Local D - Start Reg.3 Address

Local End Ad dress Registers

0x0000_0703:
0x0000_0713:

Locall - End Reg.0 Address
Locall - End Reg.1 Address

0x0000_0000
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0x0000_0723:
0x0000_0733:
0x0000_0706 :
0x0000_0716 :
0x0000_0726 :
0x0000_0736 :

Locall - End Reg.2 Address
Locall - End Reg.3 Address
Local D - End Reg.0 Address
Local D - End Reg.l Address
Local D - End Reg.2 Address
Local D - End Reg.3 Address

Advanced Digital Chips, Inc.
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6 WATCHDOG TIMER

Watchdog Timer , noise
CPU ;
Watchdog Timer Enable WDTCNT 4o WDTCNT
@6 Watchdog Reset
Watchdog Reset WDTST bit ~ Watchdog Reset
Watchdog Timer Watchdog Reset 32
Watchdog Counter @6 WDTCNT

Watchdog Reset

WDTMOD bit Interrupt mode , Watchdog Reset Interrupt
WDTCNT 0
6.1 Register Description

6.1.1 Watchdog Timer Control Register (WDTCTRL)
Address : 0x8002 0000

Bit R/W Description Default Value
31: 5 R Reserved -
4 R WDT ST : Watchdog timer s tatus bit 0

When watchdog timer is reset mode,
0 : No watchdog reset
1 : Watchdog reset
When watchdog timer is interrupt mode,
0 : No watchdog interrupt
1 : Watchdog interrupt
Clear at read

3:2 R Reserved -

1 R/W | WDTMOD : Watchdog timer mode select bit 0
0 : Reset mode
1 : Interrupt mode

0 R/W | WDTEN : Watchdog timer enable bit 0
0 : Disable
1 : Enable

6.1.2  Watchdog Timer Counter Value Register (WDTCNT)
Address : 0x8002 0004

Bit R/W Description Default Value

31:0 R/W | Watchdo g timer counter 32- bit value. Ox FFFF_FFFF
Down - counter
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7 GPIO (GENERAL PURPOSE 1/O)

GPIO Ports 8- bit 9 3- bit 1 75
69 /0 Ports . Ports ,
7.1 Features

GPO0.x has 8 I/0 Po rts (adStar- 8/16M) or 5 I/O Ports(adStar - 8/16MF512)
GP1.x has 8 I/0O Ports

GP2.x has 8 I/O ports

GP3.x has 8 I/O ports

GP4.x has 8 I/0 Ports

GP5.x has 8 I/0O Ports

GP6.x has 8 I/O ports

GP7.x has 8 1/O ports

GP8.x has 8 I/0O Ports

GP9.x has 31/0 Ports (adStar- 8/16M Only)

7.2 Block Diagram

7GPXPUS—>D07

GPxAF

Alternate Function

(Direction)

GPxODIR/GPXIDIR—————»|

Alternate Function

- (Output) —L>

GPXOHIGH/GPXOLOW———

i < 1 GND
Alternate Function

(Input) <

GPxCMOS

GPXSCHMT—————

SYNCHRONIZER

<«—— GPXILEV T Q D l« Q D«

FIF Lach
| Edge P
<cPxeDs 9% T G |«
J‘ 4 h CLK——
— GPXRED
— GRXFED—

—GPXPDS—)Doi

Figure7-1 GPIO Block Diagram
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7.3 Function Description
7.3.1 Port Control
GPIO Ports GPxODIR Port Output mode
GPxIDIR Port Input mode Port
GPxDIR . GPxODIR GPxIDIR
1 -0
GPIO Ports Output mode GPxOHIGH
High Level , GPxOLOW Low Level . Output level
GPxOLEV
GPIO Ports GPXxILEV . Port
Pull- up Pull- up ,
" Low’
Table7-1 Internal Pullup Resistance Characteristics
Parameter Min Typ Max Unit
Pull- Up Resistance 34 41 64 KW
Pull- Down Resistance 33 44 79 KW
7.3.2 Port Edge Detect
EIRQ GPIO  Port Edge Detect
. Port Rising Edge, Falling Edge Any Edge
7.3.3 Port Alternate Functions
GPIO Ports Input , Alternate Function Interface
Peripheral Function Ports . Default  GPIO
, register setting function , booting mode
port  default , NTEST pin
) ; 1st 2nd 3rd 4th
Register bit Default
00 01 10 11
1:0 | snd2_pwml_p spi_cs0 twi_scl POO
3:2 snd2_pwml_n spi_miso0 twi_sda PO1 11b
5:4 snd2_pwmr_p| spi_mosi0 sram_csl# P02
PAEO 7:6 snd2_pwmr_n spi_sckO sram_cs2# P03
9:8 | snd3_pwml_p flash cs cap_inl PO4 | Flash BootO1b
0x80023400| 11:10| snd3_pwml_n | flash dg1 tm_outl P05 Etc.: 11b
1312 | snd3 _pwmr_p| flash dg2 uart_tx4 POp | TadStar8/16M Only
NTEST =0
15:14| snd3_pwmr_n| TAP_SEL uart_rx4 P07 fixed 01b
Etc.: 11b
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1:0 uart_tx0 snd_mclk twi_scl P10 11b
3:2 uart_rx0 snd0_sdi twi_sda P11
5:4 nf_cs# pwm_faultl sram_csl# | P12
PAF1 76 nf_ale sdhc_cmd sram_cs3# | P13
. NAND Boot: 00b
0x80023404 1&130 nf_cle sdhc_clk sram_bel# | P14 NOR Boat: 10b
: nf_we snd0_sclk sram_al7 P15 Etc.: 11b
13:12 nf_re snd0_Irclk sram_al8 P16
15:14 nf_busyx snd0_sdo sram_wait# | P17
1:0 nf_do uart_tx3 sram_a8/d8 | P20
3:2 nf_di uart_rx3 sram_a9/d9 | P21
5:4 nf_d2 uart_tx4 sram_al0/d10 | P22
PAF2 7:6 nf_d3 uart_rx4 sram_al1l/d11 | P23 | NAND BOOF: (b
0x80023408|_98 nf_d4 sdhc_d0 | sram_al2/d12 | P24 Nogf_f’i’tl‘blob
11:10 nf_d5 sdhc_d1 sram_al3il3 | P25
13:12 nf_d6 sdhc_d2 sram_al4/d14 | P26
15:14 nf_d7 sdhc_d3 sram_al5/d15 | P27
1:0 | sram_a0/a8/d0 pwm_h0 cap_in0 P30
3:2 | sram_al/a9/d1l pwm_I0 tm_outO P31
5:4 | sram_a2/al0/d4 pwm_hl uart_tx3 P32
PAF3 7:6 | sram_a3/all/d: pwm_I1 uart_rx3 P33 | NOR Boot: 00b
0x8002340c| 9:8 | sram_a4/al2/d{  pwm_h2 cap_in2 P34 Etc.: 11b
11:10| sram_ab5/al3/dH pwm_I2 tm_out2 P35
13:12| sram_a6/al4/dq§  pwm_h3 ohci_overcurrentf P36
15:14 | sram_a7/al5/dq]  pwm_I3 ohci_portpower | P37
1.0 sram_al6 pwm_faulD eirq0 P40
3:2 sram_ale0 eirql P41
5:4 sram_alel uart_tx1 P42 | NOR Boot: 00b
PAF4 7:6 sram_re# uart_rx1 P43 Etc.: 11b
0x80023410| 98 sram_we# twi_scl uart_tx2 P44
11:10 sram_cs0# twi_sda uart_rx2 P45
13:12 snd_mclk spi_sckl cap_n3 P46 11b
15:14 sndO_sdi spi_csl tm_out3 P47
1.0 snd0_sclk spi_misol sram_a0 P50
3:2 sndO_lrclk spi_mosil sram_al P51
5:4 snd0_sdo uart_tx0 sram_a?2 P52
PAFS 7:6 crtc_clk_in uart_rx0 sram_a3 P53
, NOR Boot: 10b
0x80023414 9:8 vsync eirq0 sram_a4 P54
11:10 hsync eirgl sram_ab P55
13:12 disp_en uart_tx1 sram_a6 P56
15:14| crtc_clk_out uart_rx1 sram_a7 P57
1:0 ro NTRST P60
PAF6 37 ) TCK P61 Default:01b
0x80023418| 5:4 r2 DI P62
7:6 r3 sdhc_cmd sndl_sclk P63 11b
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9:8 ra4 sdhc_d0 snd1_Irclk P64
11:10 r5 sdhc_d1 sndl_sdo P65
13:12 ré sdhc_d2 uart_tx2 P66
15:14 r7 sdhc_d3 uart_rx2 P67
1:0 g0 TMS sram_cs1# P70
Default :01b
3:2 gl TDO sram_cs2# P71
5:4 g2 sdhc_clk sram_40 P72
PAF7
7:6 g3 cfgo sram_all P73
0x8002341C| 9:8 g4 cfgl sram_al2 | P74 | NOR Boot: 10b
11:10 g5 cfg2 sram_al3 | P75 Etc.: 11b
13:12 g6 cfg3 sram_al4 P76
15:14 g7 cfg4 sram_alb P77
1.0 b0 snd2_pwml_p sram_a8 P80 | NOR Boot: 10b
3:2 bl snd2_pwml_n sram_a9 P81 Etc.: 11b
5:4 b2 snd2_pwmr_p| cap_inl P82
PAF8 7:6 b3 snd2_pwmr_n tm_outl P83
0x80023420| 9:8 b4 snd3_pwml_p cap_in2 P84 11b
11:10 b5 snd3_pwml_n tm_out2 P85
13:12 b6 snd3_pwmr_p) cap_in3 P86
15:14 b7 snd3_pwmr_n| tm_out3 P87
PAF9 1.0 sndl_sclk flash dqO cap_in0 P90 Flash Boot: 01b
3:2 sndl_lIrclk flash clk tm_outO P91 Etc.: 11b
0x80023424( 5.4 sndl_sdo flash dg3 sram cs3# | P92 | *adStar8/16M Only
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