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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 28-1 Package Dimension changed.
Figure 2-3 added.
Figure 2-2 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 description fixed. (pin 33, 111, 128)
Ver 0.2.6
Sep. 22, 2011 adStar general description updated.
Ver 0.2.7
Oct. 2, 2011 Pinmux Description updated (ex. PA[0] -> P0.0)
Ver 0.2.8
Oct. 4, 2011 Watch dog Register Address fixed.
Timer description fixed (8ch->4ch)
CRTC Register fixed
Ver 0.2.9
Oct. 21, 2011 ADC Register’s address fixed.
Flash Mapping Address fixed.
SPI Register address fixed.
DMA Register address fixed.
UART Irda Register added
Ver 0.3.0
Oct. 25, 2011 Pinmux -> Port Alternative Functions (PAF)
1-2 CONFIDENTIAL Advanced Digital Chips, Inc



Ver 1.6.7

adStar

Ver 0.3.2
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Ver 0.3.3
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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
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Ver 0.3.9
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Ver 0.4.0
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Ver 0.4.4
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Ver 0.4.5
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Ver 0.4.6
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Ver 0.4.7
Feb. 13, 2012

ADC Sampling clock description

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

Wrong description fixed (Features, Dedicated PWM pin description, etc.)

Output Compare function removed

Miss typing corrected (Dedicated PWM)

Serial DBG description removed.

PLL Parameter Fin. added.
12S Clock control description added

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

Dedicated PWM function removed

GPIO Block diagram 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 write-back removed

Internal SRAM description updated.
LDO deleted.

Area information of analog IPs removed.
Office information updated.
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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 Register description 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 Register 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 12-2, 12-4

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 address of the LCD module

Dec. 26, 2013

Ver 1.6.1 USB host function is available

Feb. 12, 2014

Ver 1.6.2 Added ADC’s characteristics

Sept. 4, 2014

Ver 1.6.4 GP6.X SHMIT enable bit configuration is corrected

Nov. 11, 2015

Ver 1.6.6 gpio register, twi baud rate register setting modify.

july. 7, 2016
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1 DESCRIPTIONS AND FEATURES

1.1 General Description
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o
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EISC STUDIO, #@l¥dx 3|2%, Z+% Library, o 2 FHolA
A A A o'l Alekgle]l theRE o 4 glow, s 4 &9 E-
con & AH3Z 710 BvE s Uk Pk B2 Y Ao HE 7 e &7l e
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alone E}¥l9] EISC HANDY & 3 vz =8l v S A 33t}

1.2 Features
= High-performance, Low-power 32-bit EISC Microprocessor

s 32-bit EISC Architecture

AE32000C-Lucida
Harvard Architecture
5-Stage Pipelining
1 Cycle 32bit MAC
Up to 108MIPS Throughput at 108MHz
8KB 2-way Instruction Cache
8KB 2-way Data Cache
JTAG Debugger

Core Debugger

Bus Debugger

o Embedded Memory
2KBytes Internal SRAM for Instruction
30KBuytes Internal SRAM for Data
8/16Mbytes SDRAM
Optional 512KBytes Flash (More than 100,000 erase/program cycles)

= External Memory Interface
8 or 16-bit data, up to 18-bit addressing SRAM Interface
8-bit NAND Flash Interface supports SLC and MLC (4/24-bit ECC) type

= Boot Mode
ROM Booting
NAND Flash Booting
Flash Booting

s JTAG Interface
Boundary-scan capabilities
Extensive On-chip Debug Support
Programming of Fuses through the JTAG Interface

= LCD Controller
RGB 888 or 565 output
Supports up to 800 x 600 resolution display in RGB mode

s USB 2.0 Full-Speed Device/Host Compatible
Supports Full-speed Data Rate 12Mbps

= Copy Protection
24-bit key-protected only-one programmable bits

s SD-Card Interface
Supports single/quad

= Sound Mixer
2ch. 12S, 2ch Digital Modulator

o Other Peripherals
32-bit Watchdog Timer

=] 2]

QAL Y

S o]&3lo] stand
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8-ch DMA

Interrupt Controller with 2 External IRQ

4 Channel 16-bit Timer/Counter with 15-bit Pre-scaler, Capture, PWM

5 Channel UART with 16Bytes FIFO, Functionally compatible with the 16550, with 1Channel IrDA
2 Channel Master/Slave SPI with 8Bytes FIFO

Two Wire Interface

Auto ECC NAND Flash Controller: 4-bit/24-bit ECC Support, Auto Booting with ECC Support
75-Port(adStar-D8/16M) or 69-Port(adStar-D8/16 MF512) In/Out with open drain mode

= Analog IPs
10-bit IMSPS SAR ADC with 4 analog input channels
POR (Power On Reset)
LDO
PLLx?2

o Operating frequency
Up to 108MHz

o Power
3.0V to 3.6V

o Operating Temperature
-40C /+80°C

= Package
128ETQFP (14 x 14)
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2 BLOCK DIAGRAM & PIN DESCRIPTIONS

2.1 Block Diagram

v
INTC GPIO

A,

5 5 Fast 1/0
28
ITAG | § 2 < AE32000C

29 SRAM Ctrl NAND Flash

& SDHC
Bus (ALE) Ctrl

ob st SRAM | Cache D Cache SRAM
i for Inst. 2-Way 2-Way for Data
2KB 8KB 8kB 30KB H H H H
S M S S M M M M M
AHB
M M M S S M S M M
RGB ‘ | e rere ‘ et AHB to APB USB Host Flash Ctrl |« 2dStarD8/16Monly
LCD Ctrl Bridge Full Speed
SDRAM
Ctrl DMA Ctrl 4 % abits
Flash
- i (512KB)
its
* adStarD8/16MF512 only
SDRAM )
(EMB/16MB) Watchdog Timer <):> USB PHY
12Mbps

USB Dev
Full Speed

1MHz~ y PLL
e o] P TL s System clock e
PLL
. > R PR
(12M~180MHz2) LCD clock <):’> SPI 2-ch. L
T S T S
<):> UART 5-ch. - |
(1 ch. with IrDA)
I
T

APB

1.8V <—
33V ——

<):‘> e} 10-bit |8 x
a ADC |£2 A
<<

~

Figure 2-1 adStar Block Diagram
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2.2 Pin Layout

e Ty T R By PN = e G b .
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gma%asa%%ng*”gawaﬂﬂﬁﬁﬂmﬁHSHHHHH
10 VSS o] 6] PIN_P3.4
PIN_P7.0 o5 & PIN_P3.3
PIN_P7.1 oo ] F& 1 PIN_P3.2
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PIN_P7.5 105 ] P51 PIN_P25
PIN_P7.6 o5 ] P PIN_P2.4
SDRAM VDDQ [To7 | Fs 1 PIN_P2.3
PIN_P7.7 o8] P55 PIN_P2.2
. adStar
PIN_P8.1 [T10] st PIN_P2.0
SDRAM VSS [ P57 10VSS
CORE VSS 71z ] P75 PIN_PL7
CORE VDD i3] Fa 1 NC
NC o] Far ] NC
e D16MF512 = N
NC [rze | 7] CORE VDD
SDRAM VDDQ [Ti7 | - P COREVSS
PIN_P8.2 (115 | h = 2] 10 VDD
PIN_P8.3 15 ] adc Ips INC. T2z PIN_P16
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PIN.RESETn [ () F5 PIN_nTEST
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HwamwNwmIfliﬁﬂialf:EER&‘ﬁQEQHRHI?'?F}%
HONHEe R R s 22302 ESR220803808523332373
XZZZZ5028 1R RLER 0>>>>0Xaaaa>
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99999 <<D\D| <9 T4 < g%_ zoFFEE
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Figure 2-2 adStar D8/16MF512 Pin Layout
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Figure 2-3 adStar D8/16M Pin Layout
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2.3 Pin Definition
Table 2-1 adStar Pin Definitions 128-Pin
o output | pyj.up /
No. Port Name Description. Type | Drive | o 5 Wi
Current
1 PIN_ADC_VREF ADC VREF - Reference Voltage Input Pin In
2 PIN_ADC_VIN[3] ADC VIN 3 - Analog Voltage Input 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 Voltage Input Channel 1 In
5 PIN_ADC_VIN|[0] ADC VIN 0 - Analog \oltage Input Channel 0 In
6 AGND ADC GND - Ground In
7 AVDD33 ADC VDD - Positive Power Supply 3.3V In
8 AVDD33 USB PHY VDD - Power 3.3V 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 Supply 1.8V In
13 PIN_PLLO_VCTR PLLO VCTR - VCO Control \oltage, corresponding LPF In
should be connected here
14 AGND PLLO GND - Ground In
15 AVDD18 PLL1 VDD - Analog Power Supply 1.8V 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 Supply 3.3V 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 Channel 2 Digital Modulator Controllable
28 PIN_P0.0 PWM Left Channel Positive Output I/oM 8mA (Up, Down
SPI0_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 Channel 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 Channel2 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 PWM Controllable
31 PIN_P0.3 Right Channel Negative Output I/oM 8mA (Up, Down
SPIO0_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 1/0 P0.7
DM1_PWMR_N - Sound CH3 Digital Modulator PWM 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 RX (IrDA)
34 PIN_nTEST NTEST - Test Mode Enable Pin In Up
GPIO - General Purpose I/0 1.1 Controllable
UART_RXO - UART Channel 0 RX 1
35 PIN_P1.1 12S0_SDI - Sound Channel 0 12S Data Input Vo 8mA (U%. D%vlvn
TWI_SDA - TWI Serial Data Input Output or Disable)
GPIO - General Purpose 1/0 1.0 Controllable
UART_TXO0 - UART Channel 0 TX &)
36 PIN_P1.0 12S_MCLK - Sound 12S Master Clock Vo 8mA (U%. D%"IV”
TWI_SCL - TWI Serial Clock Output or Disable)
Advanced Digital Chips, Inc. CONFIDENTIAL 23




adStar Ver 1.6.7
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 Pur[l)oss I/dOdl.S A o Controllable
NF_ALE - NAND Flash Address Latch Enable 1
39 PIN_P1.3 SDHC_ CMD - SDHC Command I/oM 8mA (Up, Down
SRAM_CS3x - SRAM Bank 3 or Disable)
GPIO - General PUI’[:OSE 1/101.4 ] A o Controllable
NF_CLE - NAND Flash Command Latch Enable 1
40 PIN_P1.4 SDHC_ CLK - SDHC Clock I/oM 8mA (Up, Dc;)vlvn
SRAM_BE1x - SRAM Byte Enable [1] or Disable)
GPIO - General Purplosi /0 1.5 b Controllable
NF_WEXx - NAND Flash Write Enable 1
41 PIN_P15 12S0_SCLK - Sound Channel 0 125 Bit Clock Vo™ | 8mA | (Up, Down
SRAM_A17 - SRAM Address [17] or Disable)
GPIO - General Pur[l)oss /0 3.6 " Controllable
NF_REXx - NAND Flash Read Enable &
42 PIN_P1.6 12S0_LRCLK - Sound Channel 0 12S 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 Supply 1.8V In
NC
(D16MF512 or Not Connected.
D8MF512)
26 GPIO - General Purpose 1/0 0.4 o
PIN PO.4 DM1_PWML_P - Sogr_md Channel 3 Digital Modulator " Controllable
(D16M or DBM) PWM Left Channel Positive Output 110 8mA (Up,_ Down
Flash_CSx - Flash Chip Select or Disable)
CAP_IN1 - Capture Channel 1 Input
NC
(D16MF512 or Not Connected.
D8MF512)
a7 GPIO - General Purpose 1/0 0.5 Y,
PIN PO.5 DM1_PWML_N - Soun_d Channel 3 Digital Modulator . Controllable
(D16M or bSM) PWM Left Channel Negative Output I/oM 8mA (Up, Down
Flash_DQ1 - Flash Data[1] or Disable)
TM_OUT1 - PWM Channel 1 output
NC
(D16MF512 or Not Connected.
D8MF512)
48 GPIO - General Purpose 1/0 0.6 o
PIN PO.6 DM1_PWMR_P - Soupq Channel 3 Digital Modulator a Controllable
(DlGM_or bSM) PWM Right Channel Positive Output 1/0 8mA (Up,_ Down
Flash_DQ2 - Flash Data[2] or Disable)
UART_TX4 - UART Channel 4 TX (IrDA)
GPIO - General Purpose 1/0 1.7 Controllable
NF_BUSYx - NAND Flash Busyx 1
49 PIN_BLY 12S0_SDO - Sound Channel 0 12S Data Output Vo 8mA (U%. D%vlvn
SRAM_WAITx - SRAM Wait Signal Input or Disable)
50 10 VSS 10 GND In
GPIO - General Purpose 1/0 2.0 Controllable
NF_DO - NAND Flash Data[0] &)
51 PIN_P2.0 UART_TX3 - UART Channel 3 TX Vo 8mA (()l;’%ifa%"lver;
SRAM_A8/D8 - SRAM Address[8]/Data[8]
GPIO - General Purpose 1/0 2.1 Controllable
NF_D1 - NAND Flash Data[1 1
52 PIN_P2.1 UART_RX3 - UART Chann[e|]3 RX Vot 1 8mA | (Up, Down
SRAM_A9/D9 - SRAM Address[9]/Data[d] or Disable)
GPIO - General Pulrp%se I/O[ZjZ Controllable
NF_D2 - NAND Flash Data[2 1
53 PIN_P2.2 UART_TX4 - UART Channel 4 TX (IrDA) Vot 1 8mA | (Up, Down
SRAM_A10/D10 - SRAM Address[10}/Data[10] or Disable)
GPIO - General Pulrp(I:se I/O[2j3 Controllable
NF_D3 - NAND Flash Data[3 1]
54 PIN_P2.3 UART_RX4 - UART Channel 4 RX (IrDA) Vot 1 8mA | (Up, Down
SRAM_A11/D11 - SRAM Address[11]/Data[11] or Disable)
GPIO - General Pulrp(I:se I/O[2j4 Controllable
NF_D4 - NAND Flash Data[4 11
55 PIN_P2.4 SDHC. DO - SDHC Data[0] 110 8mA (U%_ Dc:avlvn
SRAM_A12/D12 - SRAM Address[12]/Data[12] or Disable)
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GPIO - General Pulrpc;]se I/O[2j5 Controllable
NF_D5 - NAND Flash Data[5 1

56 PIN_P2.5 SDHC. D1 - SDHC Data[1] I/oM 8mA (Up, Dc;)vlvn
SRAM_A13/D13 - SRAM Address[13)/Data[13] or Disable)
GPIO - General Pulrpc;]se I/O[2j6 Controllable
NF_D6 - NAND Flash Data[6 1

57 PIN_P2.6 SDHC. D2 - SDHC Data[2] I/oM 8mA (Up, Dc;)vlvn
SRAM_A14/D14 - SRAM Address[14]/Data[14] or Disable)
GPIO - General Pulrpc;]se I/O[2j7 Controllable
NF_D7 - NAND Flash Data[7 1

58 PIN_P2.7 SDHC._D3 - SDHC Data[3] I/oM 8mA (Up, Dc;)vlvn
SRAM_A15/D15 - SRAM Address[15])/Data[15] or Disable)
GPIO - General Purpose 1/0 3.0 Controllable

59 PIN_P3.0 SRAM_AO/A8/DO - SRAM Address[0]/Address[8]/Data[0] | 1/O" 8mA (Up, Down
CAP_INO - Capture Channel 0 Input or Disable)
GPIO - General Purpose 1/0 3.1 Controllable

60 PIN_P3.1 SRAM_A1/A9/D1 - SRAM Address[1]/Address[9]/Data[1] | I/O™ 8mA (Up, Down
TM_OUTO - PWM Channel 0 Output or Disable)

61 I0 VSS 10 / SDRAM GND - Ground In
GPIO - General Purpose 1/0 3.2 Controllable
SRAM_A2/A10/D2 1

62 PIN_P3.2 - SRAM Address[2]/Address[10]/Data[2] o | 8mA | (Up, D°"|V”
UART_TX3 - UART Channel 3 TX ggpisable)
GPIO - General Purpose 1/0 3.3 Controllable
SRAM_A3/A11/D3 1

63 PIN_P3.3 - SRAM Address[3])/Address[11]/Data[3] Vot | 8mA | (Up, D%"IV”
UART_RX3 - UART Channel 3 RX or Disable)
GPIO - General Purpose 1/0 3.4 Controllable
SRAM_A4/A12/D4 1

64 PIN_P3.4 - SRAM Address[4]/Address[12]/Data[4] Vot | 8mA | (Up, Down
CAP_IN2 - Capture Channel 2 Input or Disable)
GPIO - General Purpose 1/0 3.5 Controllable
SRAM_A5/A13/D5 &)

65 PIN_P3.5 ~ SRAM Address[5])/Address[13]/Data[5] Vo 8mA g?%iga‘;)"lver;
TM_OUT2 - PWM Channel 2 Output
GPIO - Ger/1eral /Purpose 1/0 3.6 Controllable
SRAM_A6/A14/D6 &)

66 PIN_P3.6 - SRAM Address[6]/Address[14]/Data[6] Vo 8mA (U%_ D‘l’)"IV”
OHCI_OVC - USB Host Over Current or Disable)
GPIO - General Purpose 1/0 3.7 Controllable
SRAM_A7/A15/D7 w

67 PIN_P3.7 - SRAM Address[7)/Address[15]/Data[7] Vo 8mA (U%_ D%"IV”
OHCI_PPW - USB Host Port Power or Disable)
GPIO - General Purpose 1/0 4.0 Controllable

68 PIN_P4.0 SRAM_A16 - SRAM Address[16] I/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_REx - SRAM Read Enable 1/oM 8mA (Up, Down
UART_RX1 - UART Channel 1 RX or Disable)
GPIO - General Purpose 1/0 4.4 Controllable
SRAM_WEX - SRAM Write Enable &)

2 pIN_P4.4 TWI_SCL - TWI Serial Clock Vo 8mA (U%. D%"IV”
UART TX2 - UART Channel 2 TX or Disable)
GPIO - General Purpose 1/0 4.5 Controllable
SRAM_CSO0x - SRAM Bank 0 Chip Select &)

3 PIN_P4.5 TWI_SDA - TWI Serial Data Vo 8mA (()l;’%ifa%"lver;
UART_RX2 - UART Channel 2 RX
GPIO - General Pugpose 1/0 4.6 ek Controllable
12S_MCLK - Sound 12S Master Cloc 1

& PIN_P4.6 SPI_SCK1 - SPI Channel 1 SCK Vot 1 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 6.7V In

78 10 VDD 10 VDD - Power Supply 3.3V In

79 10 VSS 10 GND - Ground In

80 PIN_P4.7 GPIO - General Purpose 1/0 4.7 1/0™ 8mA Controllable
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12S0_SDI - Sound Channel 0 12S Data Input (Up, Down
SPI_CS1x - SPI Channel 1 Chip Select or Disable)
TM_OUT3 - PWM Channel 3 Output
GPIO - General Purpose 1/0 5.0 Controllable
12S0_SCLK - Sound Channel 0 12S Bit Clock 1

81 PIN_P5.0 SPI_MISO1 - SPI Channel 1 Master In Slave Out Vo 8mA (()Lr’%isDa‘;)"lg
SRAM_AO - SRAM Address[0]
GPIO - General Purpose 1/0 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‘;)"lg
SRAM_A1 - 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‘;)"lg
SRAM_A2 - SRAM Address[2]
GPIO - General Purpose 1/0 5.3 Controllable
CRTC_CLK_IN - CRTC Clock Input m

84 PIN_P5.3 UART_RXO - UART Channel 0 RX Vo s gg%i?a?avl\g
SRAM_A3 - SRAM Address[3]
GPIO - General Purpose I/0 5.4 Controllable
VSYNC - CRTC Vertical Sync. B

85 PIN_P5.4 EIRQO - External Interrupt Request 0 Vo 8mA (()LrJ%iEa%VI\:ar;
SRAM_A4 - SRAM Address[3]
GPIO - General Purpose 1/0 5.5 Controllable
HSYNC - CRTC Horizontal Sync. 1

86 PIN_P5.5 EIRQ1 - External Interrupt Request 1 b 8mA c()LrJ%iEa(i)vl\g
SRAM_AS - SRAM Address[5]
GPIO - General Purpose 1/0 5.6 Controllable
DISP_EN - CRTC Display Enable 9]

87 PIN_PS5.6 UART_TXL - UART Channel 1 TX Vo 8mA (()Lr’%ifa‘i)"lver;
SRAM_AG6 - SRAM Address[6]
GPIO - General Purpose 1/0 5.7 Controllable
CRTC_CLK_OUT - CRTC Clock Output ]

88 PIN_PS.7 UART_RX1 - UART Channel 1 RX Vo 8mA gg%ifa‘t’)"lver;
SRAM_A7 - SRAM Address[7]
GPIO - General Purpose 1/0 6.0 Controllable

89 PIN_P6.0 RO - CRTC Red 0 Output I/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
[fDI - JTAG TDI or Disable)
GPIO - General Purpose 1/0 6.3 Controllable
R3 - CRTC Red 3 Output [

92 PIN_P6.3 SDHC_CMD - SDHC Command o 8mA gg%ifa%"lver;
12S1_SCLK - Sound Channel 1 12S Bit Clock
GPIO - General Purpose 1/0 6.4 Controllable
R4 - CRTC Red 4 Output #]

9 PIN 6.4 SDHC_DO - SDHC Data[0] VO™ | 8mA gg%ifa%"lver;
12S1_LRCLK - Sound Channel 1 12S Sample Clock
GPIO - General Purpose /0 6.5 Controllable
R5 - CRTC Red 5 Output ]

94 PIN_P6.5 SDHC_D1 - SDHC Data[1] Vo 8mA g?%ifa%"é”)
12S1_SDO - Sound Channel 1 12S Data Output
GPIO - General Purpose /0 6.6 Controllable
R6 - CRTC Red 6 Output ]

95 PIN_P6.6 SDHC_D2 - SDHC Data[2] Vo BmA g?%ifa%"é”)
UART_TX2 - UART Channel 2 TX
GPIO - General Purpose 1/0 6.7 Controllable
R7 - CRTC Red 7 Output ]

96 PIN_P6.7 SDHC_D3 - SDHC Data[3] Vo BmA gf%ifa%"é”)
UART_RX2 - UART Channel 2 RX

97 10 VSS 10 / SDRAM VSS - Ground 1/0
GPIO - General Purpose 1/0 7.0 Controllable
GO - CRTC Green 0 Output 1

98 PIN_P7.0 VIS - JTAG TMS 1/0 8mA (()t]%iga%vl\g
SRAM_CS1x - SRAM Bank 1 Chip Select
GPIO - General Purpose 1/0 7.1 Controllable
G1 - CRTC Green 1 Output &

99 PIN_P7.1 DO - JTAG TDO 110 8mA gLrJ%isl,Da%vI\:er;
SRAM_CS2x - SRAM Bank 2 Chip Select
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GPIO - General Purpose 1/0 7.2
Controllable
G2 - CRTC Green 2 Output 1
100 PIN_P7.2 SDHC_CLK - SDHC Clock Vo 8mA (()Lr’%isDa%"l‘g
SRAM_A10 - SRAM Address[10]
101 SDRAM VDDQ SDRAM VDD - Power Supply 3.3V In
GPIO - General Purpose 1/0 7.3 Controllable
102 PIN_P7.3 G3 _CRTC Green 3 Output oW | 8mA | (Up, Down
BE&IE] - Power Configuration[0] or Disable)
SRAM_A11 - SRAM Address[11]
GPIO - General Purpose 1/0 7.4 Controllable
103 PIN_P7.4 G4~ CRTC Green 4 Output oW | 8mA | (Up, Down
- Power Configuration[1] or Disable)
SRAM_A12 - SRAM Address[12]
104 SDRAM VSSQ SDRAM VSS - Ground In
GPIO - General Purpose 1/0 7.5 Controllable
G5 - CRTC Green 5 Output 1
105 PIN_P7.5 - Power Configuration[2] Vo 8mA c()LrJ%iEa%vl\iar;
SRAM_A13 - SRAM Address[13]
GPIO - General Purpose 1/0 7.6 Controllable
G6 - CRTC Green 6 Output &)
106 PIN_P7.6 [BE@I8I - Power Configuration[3] Vo 8mA gg%iga%\ll\g
SRAM_A14 - SRAM Address[14]
107 SDRAM VDDQ SDRAM VDD - Power Supply 3.3.V In
GPIO - General Purpose 1/0 7.7 Controllable
G7 - CRTC Green 7 Output 1]
108 PIN_P7.7 BE&H - Power Configuration[4] (Not used, Pull-up Only) S 8mA (()LrJ%i?a%vlver;
SRAM_A15 - SRAM Address[15]
GPIO - General Purpose 1/0 8.0
BO - CRTC Blue 0 Output Controllable
109 PIN_P8.0 DMO_PWML_P - Sound Channel 2 Digital Modulator | I/Q™ 8mA (Up, Down
PWM Left Channel Positive Output or Disable)
SRAM_A8 - 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 Modulator | I/Q™ 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
NC
(D16MF512 or Not Connected.
D8MF512)
114 GPIO - General Purpose 1/0 9.0 Controllable
PIN_P9.0 12S1_SCLK - Sound Channel 1 12S Bit Clock /ol 8mA (Up, Down
(D16M or D8M) | Flash_DQO - Flash Data[0] or %isable)
CAP_INO - Capture Channel 0 Input
NC
(D16MF512 or Not Connected.
D8MF512)
115 GPIO - General Purpose 1/0 9.1 Controllable
PIN_P9.1 12S1_LRCLK - Sound Channel 1 12S Sample Clock /ol 8mA (Up, Down
(D16M or D8M) | Flash_CLK - Flash Clock or %isable)
TM_OUTO - PWM Channel 0 Output
NC
(D16MF512 or Not Connected.
D8MF512)
116 GPIO - General Purpose 1/0 9.2 Controllable
PIN_P9.2 12S1_SDO - Sound Channel 1 12S Data Output /oM 8mA (Up, Down
(D16M or D8M) | Flash_DQ3 - Flash Data[3] o %isable)
SRAM_CS3x - SRAM Bank 3 Chips Select
117 SDRAM VDDQ SDRAM VDD - Power Supply 3.3V In
GPIO - General Purpose 1/0 8.2
B2 - CRTC Blue 2 Output Controllable
118 PIN_P8.2 DMO_PWMR_P - Sound Channel 2 Digital Modulator | /O™ 8mA (Up, Down
PWM Right Channel Positive 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 Modulator | /O™ 8mA (Up, Down
PWM Right Channel Negative Output or Disable)
TM_OUT1 - PWM Channel 1 Output
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120 SDRAM VSSQ SDRAM VSS - Ground In
GPIO - General Purpose 1/0 8.4
B4 - CRTC Blue 4 Output Controllable
121 PIN_P8.4 DM1_PWML P - Sound Channel 3 Digital Modulator | /O™ 8mA (Up, Down
PWM Left Channel Positive Output or Disable)
CAP_IN2 - Capture Channel 2 Input
122 SDRAM VDDQ SDRAM VDD - Power Supply 3.3V In
123 10 VSS 10/ SDRAM VSS - Ground In
GPIO - General Purpose /0 8.5
B5 - CRTC Blue 5 Output Controllable
124 PIN_P8.5 DM1_PWML_N - Sound Channel 3 Digital Modulator | /O™ 8mA (Up, Down
PWM Left Channel Negative Output or Disable)
TM_OUT2 - PWM Channel 2 Output
GPIO - General Purpose 1/0 8.6
B6 - CRTC Blue 6 Output Controllable
125 PIN_P8.6 DM1_PWMR_P - Sound Channel 3 Digital Modulator | /O™ 8mA (Up, Down
PWM Right Channel Positive Output or Disable)
CAP_IN3 - Capture Channel 3 Input
GPIO - General Purpose 1/0 8.7
B7 - CRTC Blue 7 Output Controllable
126 PIN_P8.7 DM1_PWMR_N - Sound Channel 3 Digital Modulator | I/Q" 8mA (Up, Down
PWM Right Channel Negative Output 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 configurable pull-up/pull-down resistors.
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2.4 Pin Description

AvDD33, 10 VDD, SDRAM VDD, SDRAM VDDQ : 3.3V Supply voltage
AVDDI18, Core VDD : 1.8V Supply voltage
AGND, 10 VSS, Core VSS, SDRAM VSSQ : Ground

VPP OTP: 6.5V Supply voltage for OTP Program

PIN_nTEST : Chip Test pin (Low active)

Chip testE $3+F #Holt},

o] Ho] 0ol PinMux AT TA o] PIN_P6.0~29 PIN_P7.0~1& JTAG Interface ¥
=2, PIN_P0O.7& TAP_SEL¥ o5 u1HH}

TAP_SEL : TAP Controller Select

F WHol E9)d+= JTAG Debugger TAP Controllert} Boundary Scan TAP ControllerE A
2a=

o] Ho] 1o, JTAG Debugger TAP ControllerS, 0] Boundary Scan TAP ControllerZ
AastA #oh

CFGJ4:0] : Booting Mode Select (3.4 Boot Mode #-31)
Flash Booting, NOR Flash/ROM Booting, NAND Flash Booting5< A &g 4= glt}.

PIN_ADC_VREF : VIN¥} H]1Lg reference voltage input pin
PIN_ADC_VIN[3:0] : YAY gto= WEe opgz et #dl 9y Ad

USB Pins: USB Device®} Host7} &-. (4.3.7 USB PHY Control Register Z}il)
PIN_USB_DP : USB Data+ 1/O
PIN_USB_DM : USB Data- /O

GPIO : General Purpose /O (7 GPIO #Fi1)

EIRQO, EIRQ1 : External Interrupt Request Input Pins (8 Interrupt Controller %*+3l)
QRO A JAHHPUEE QAo & 4 A&,

Flash (10 Flash Memory Controller Z+il)

Flash_CSx : Flash Chip Select

Flash CLK : Flash Clock

Flash_D[3:0] : Flash Data I/O. Flashol Command, Address& writed}=dl AF&¥ ™, Datag
Write/Readst+ &E= AFE-

External SRAM : 47§2] Bank A 9. (12 External SRAM Controller %31)

BankO+x ¥ -&0]1, 8-bit data width only.

SRAM_CSOx : F#8-8 22 AlE 7}&3g ROMo|Y NOR Flash®] Chip Select

SRAM_CS1x, SRAM_CS2x, SRAM_CS3x : SRAM Chips Select

SRAM_A[7:0)/A[15:8)/D[7:0] : SRAM Controllere] 414 o] 8-bit bus widthe] i, ALE Enable$l
49, SRAM_ALE[1]e] 1¥ u] address[15:8], SRAM_ALE[0O]¢] 1Y Wl address[7:0]°] &=
g5, 1 9] FIhAA datal7:0]E &3} (Figure 12-1 #F31) T4 AAANAM bus
width®F 16-bit®l 7d-%-, address[15:8]2 &8 7+ §loiZ ). Figure 12-3 1)
SRAM_A[15:8]/D[15:8] : SRAM Controllere] -] 16-bit bus widthe]al, ALE Enable$! 7
§-, SRAM_ALE[1]¢] 1¥ ™ address[15:8], 7= ¢ F*3tellA] datall15:8]15 &9 gt} (Figure
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12-3 a1)

SRAM_A[18:16] : SRAM Address[18:16]& =9

SRAM_ALE[1:0] : SRAM Address Latch Enable. ALE Enable?®] 7d-%-, SRAM Data pin® =
addressE =934 ®vk. ALE[1]e] 1¢ o Address[15:8]¢], ALE[O]e] 1¥
Address[7:0]0] &=}

SRAM_BE1x : SRAM Byte Enable[1]. 16-bit width¥ 7%, 49 8-bit Hlo|HE A7 9
3} Enable A%,

SRAM_WEXx : SRAM Write Enable.

SRAM_REX : SRAM Read Enable.

SRAM_WAITx : SRAM Wait 2%, Default disable. SRAMo A xda 79 A&

NAND Flash (13 NAND Flash Controller %*Fal)

NF_CSx : NAND Flash Chips Select. NAND FlashS &4 3} o] A}-&

NF_ALE : NAND Flash Address Latch Enable. NAND Flashol address& W& u} Al&
NF_CLE : NAND Flash Command Latch Enable. NAND Flashe| commandg& H4& w A&
NF_WEX : NAND Flash Write Enable. NAND Flashell dataE #7¢a uf A&

NF_REx : NAND Flash Read Enable. NAND Flasholl A dataZ ¢S w A&

NF_BUSYx : NAND Flash Busy signal input pin. NAND Flash”7} Busy& 8¢ o 0.

NF_D[7:0] : NAND Flash 8-bit Data 1/O.

SDHC (14 SD Host Controller 331)
SDHC_CLK : SDHC Clock
SDHC_CMD : SDHC Command
SDHC_D[3:0] : SDHC Data 1/O

CRTC : RGB 888 &=%. 1024x768 A (16 CRTC Controller %al)
CRTC_CLK_IN : CRTCel 4 A}&3F Clock Input

VSYNC: 4 7] A%

HSYNC: % &7] 2%

DISP_EN : Display Enable

CRTC_CLK_OUT : CRTC Clock Output

R[7:0] : Red Output 8-bit

G[7:0] : Green Output 8=bit

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

PWM/Capture : 4 channels. (17 Timer #3l)

TM_OUTO, TM_OUT1, TM_OUT2, TM_OUT3 : PWM Output.

CAP_INO, CAP_IN1, CAP_IN2, CAP_IN3

. Capture Input. &5 Az F7v} 32~ £& A3 7] 93 99 A

SPI : 2 channels. (18 SPI #a1)

SPI0_CSn, SPI1_CSn : SPI Chip select signal

SPI0_SCK, SPI1 _SCK : SPI Clock pin

SPI0_MISO, SPI1_MISO : SPI7} Master¥ © Data input, Slave¥ ] Data output2. 2 A}-&
SPI0_MOSI, SPI1_MOSI : SPI7} Master¥ W Data output, Slave¥ W Data input® & A}-&

TWI (19 TWI #a1)
TWI_SCL : TWI Serial Clock
TWI_SDA : TWI Serial Data

UART : 5 channels. (20 UART #a1)
Channel 0~32 UART only. Channel 4= UARTe| IrDAES #]4.
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UART_RXO0, UART_RX1, UART_RX2, UART_RX3 : UART RX
UART_TX0, UART_TX1, UART _TX2, UART_TX3 : UART TX
UART_RX4 : UART RX with IrDA supported
UART _TX4 : UART TX with IrDA supported

Sound Mixer : 12S 2 channels, Digital Modulator 2 channels. (22 Sound Mixer Z*i1)
12S_MCLK : I2S Master Clock

12S0_SDI : 12S Data input pin. 2 3E do]gE ¢]&w-S w Al&. Channel O only.
12S0_SCLK, 12S1_SCLK : I2S Bit Clock

12S0_LRCLK, 12S1_LRCLK : I2S Sample Clock. Left data®} Right data® TE3l= £%.

1250 _SDO, 1251 SDO : I12S Data output pin

DMO_PWML._P, DM0_PWML_N, DM0_PWMR_P, DMO_PWMR_N,
DM1_PWML_P, DM1 PWML_N, DM1_PWMR_P, DM1 PWMR N
: Sound Mixer Digital Modulator PWM &9,

Sound Mixer?] Channel 2, 39| &%. Z} Advlt} Lefte} Right &# o] 3tyH &8, 2+

7} Positive, Negative =202 thA] Y old gk Ade] F 4719 2s=2 =94

Advanced Digital Chips, Inc. CONFIDENTIAL
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3 MEMORY ARCHITECTURE AND BOOTING MODE

3.1 Memory Map

wwel Qdoe obgle] woh o] wE ol k.

Figure 3-1 Memory Map

OXBFFF:FFFF
2nd Bus
0xA000:0000
OX9FFF:FFFF
1st Bus
0x8000:0000
Reserved

O0x501F:FFFF

0x5008:0000
0x5000:0000
Reserved
OX3FFF:FFFF
Flash
0X3000:0000

OX2FFF:FFFF

0x2000:0000

Reserved

0x1800:77FF
0x1800:0000

Reserved

0x1000:07FF
0x1000:0000
OXOFFF:FFFF

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

adStars= Instructions Y3 2KB SRAM HE &7} WAE] Ut HEHo] = dolHE A%
St SRR AMET & glon] 22 WHols A% Wik ¥YE g A% loyele M
o] 7hgatul dlolel g ¢t A9 3eycle o] 2QETh

3.2.2 Internal SRAM for Data
adStar= DataZ €3 30KB SRAM H|Eg7} WHEe] dtt. F+E dHo|gE AFs= o At
45, o5& 9= A lcycle Hol 7He3kh

3.2.3 Internal SRAM Registers
Internal SRAM AAE #A3dE= 1719 Global Control RegisterS Zi:=t}, T3+ Internal
SRAME o] o8 79 Bank® 742 4 o2 =2 Global Register?] Configuration®]
oa] A== Bank /W49HE Local Register SetS zt=t}. Local Register Sets th&3f 7+
& 3719 32bit Register® TA E .

- Local Internal SRAM Control Register

— Local Internal SRAM Start Address

- Local Internal SRAM End Address

Internal SRAM Global Control Register
Address : 0x700 - Global Control Register

Bit R/W Description Default
31:28 R Exception Status Oh
4'p0001 : DATA Access Violation

4'b0010 : Instruction Access Violation

27 24 R Reserved Oh

23120 R iBank Size: iSRAMOl A Z} bank®] physical Memory
7]

4’h0: 1 KB

4'hl : 2KB

4'h2 : 4 KB

4’h3 : 8 KB

4’h4 : 16 KB

4’h5 : 32 KB

4’h6 : 64 KB

4’h7 : 128 KB
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19 : 16 R/W | iSRAM Configuration Oh
4’h0 @ AFEAFA 17h] W] Yoz 1l
4’h1 : Reserved
4'h2 @ AREAFO Al 4709 wRe] Holgl® Bl
4N & 9 45s dA FEEHY A &g
15:12 R iSRAM Enable Oh
4’0001 : SRAM Enable
4’0000 : SRAM Disable
11:8 R dBank Size: dSRAM| A Z} bank® physical Memory
7]
4’h0: 1 KB
4’hl: 2 KB
4'h2 : 4 KB
4'h3 : 8 KB
4'hd : 16 KB
4’h5 : 32 KB
4'h6 : 64 KB
4'h7 : 128 KB
74 R/W | dSRAM Configuration Oh
4'h0 @ AREAFOIAl 1709] wie] gojgz Bl
4’h1 : Reserved
4'h2 ¢ AREAFOI A 4704 wlRe Holgl® Bl
@h = d9e 45 A4 7FaHo] UA &)
3:0 R dSRAM Enable Oh
4’b0001 : SRAM Enable
4’0000 : SRAM Disable
Internal SRAM Local Control Register
Address : 0x701, 0x711, 0x721, 0x731 — Local iSRAM Control Register
Address : 0x704, 0x714, 0x724, 0x734 — Local dSRAM Control Register
Bit R/W Description Default
31:12 Reserved Oh
11:8 R External Access: BUS H++ #3F
4’h0 : External Access Not Support
4’h1 : External Access Support
74 R/W | Priviedge Mode: A}-&%} A3t Oh
4’h0 : Supervisor only Access
4’h1 : Supervisor/User Access
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3:0 R Enable Oh
4’b0001 : Local SRAM Enable
4’b0000 : Local SRAM Disable

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

Bit R/W Description Default
31:0 R/W | SRAM Start Address Oh

Internal SRAM Local End Address Register
ADDRESS : 0x703, 0x713, 0x723, 0x733 — Local iSRAM End Register
ADDRESS : 0x706, 0x716, 0x726, 0x736 — Local dSRAM End Register

Bit R/W Description Default
31:0 R/W | SRAM End Address Oh

3.24  Internal SRAM Register Setting
Internal SRAM @A =B e A2 GAPE ©]&st7] wlatell co-processor #A|~E Ht ™
©olel MVTCS MVFCE AMg-3HA #t},

o Al.

[HS R R T T R R R
/I## Internal SRAM Global Register Setting

[HH R R T T R R R R

asm(*“ Idi 0x700, %rQ”);
asm(“ mvtc 0x0, %r3”);
asm(“ Idi 0x00021021, %r0”); //#ON /#Num of Memory Bank: 4
asm(“ mvtc 0x0, %r4”);

3.3 Memory Mapped I/O

Register 992 8000_0000h+-H E=A3tH 2+ 7|5 Blockd 1Kbyte® a9 o} Qi)
Memory mapped I/02] HHE A3 J&& ol o} 7).

Table 3-1 Memory Mapped /O Register

Offset Address Block BUS Remark
0x8000 0000 Flash Controller

0x8000_0400 SDRAM Controller

0x8000 0800 External SRAM Controller 1%

0x8000 0C00 Reserved AHB

0x8000 1000 Reserved

0x8000_1400 DMA Controller

0x8002_0000 Watchdog Timer

0x8002_0400 Timer 4 Channels
0x8002_0800 UART (5th ch. IrDA) 1% 5 Channels
0x8002_0C00 Reserved APB

~0x8002_17FF

0x8002_1800 TWI
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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 <1 %o Debugger mode® F-®HT} o] BEd A= CPUT AA|FE A F<
Rom AFE2F7F JTAG DebuggerE E3le] CPUS T3 8528 A ojsiAl Fr}

3.4.2 Normal Boot Mode
CFG[0]=1 ¢l A%<l Normal mode® FH®Ht}, o] Z=oA CPUE €ytd<l
P2 s

[d

2

ali

3.4.3 Flash Boot Mode
CFGI[3:11=001 ¢l 7 %ol Flash® H¥¥ ¥t} o] R=o]Xi= CPU7} Flashol AFH 271
Ae F3shA o

3.4.4 NOR Flash Boot Mode
CFG[3:1]=000 Q1 A% 8-bit NOR Flash® F-&Hrt}, o] REo A= CPU’} NOR Flash
of e T2 St "o}

3.45 NAND Flash Auto Boot Mode
CFGI[3:11 ©] 000t} 001°] obd 7% NAND Flash® FHHt} o] oM Hx
NAND Flash®] FE3ZE=7} Ul 2KB 37]9 Internal SRAMe| EA7} =w], 27 Zud
CPU7} BAle =238 58514 Hu}.

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 12|31 Watchdog Reseto & A EF o] Qlt}.

ol#] 1ol HA| ResetEo] FA Hol

config_done

ext_clk

ext_resetx ————
por_resetx

wdt_resetx——————————— all_resetx
dbg_resetx————

reset counter

boot_resetx

} int_resetx

poc_resetx

config_done

sys_resetx

Figure 4-1 Reset

4.1.1 System Reset

System Reset< U3 2 ALglo] A
1. External Reset
2. JTAG Reset
3. Watchdog Reset
4. POR Reset

e
=3
(g
v}

4.1.2 Power On Start Time

VDD33°l 3.3Vddel <17} Ha, jF LDOEH S &3 VDD18e 1.8V7} kA o5 <17ty
W, POR Reset©] release¥lt}. o] w], External Reset®| release® ™, External Clocke. 2 &
Z}slE= Startup 3| Z7F B2FshAl gt} o] Startup 3] 2= Xino] ¢HASlE Y] Ao e EFS W
213, W5 logicol Al system resetS releaseA] A FT} System resete POR Reset¥
External Reset©] releaseZ i Xin clock 7|5 1024-cycle©] X & release¥ t}.
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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)

Figure 4-2 Power On Start Time Diagram
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4.2 Clocks
XINO. #Z FF5+E External Clocke 1~16MhzS AF&3ho},
sysclk_sel
1/1~
1/16 HCLK
ext_clk PLLO \\
1/2 PCLK
delk_sel ﬂ; L ADCCLK
dclk
1/1~
1/16 DCLK
PLL1 /
usb_clk_src
usb_clk_sel
1'b0 —
L USB48M
1/2
mclk_sel
\H 14 —— USB12M
1'b0 A
apb_clk 1/1~
cap_in / 1/16 MCLK
dmclk_sel
1'b0 \H T
110_clk =~
pcap__cin / 1 DMCLK
Figure 4-3 Clocks
adStars 709 E8 A2AE JHoE Wit}
1. HCLK
2. PCLK
3. DCLK (CRTC)
4. USBCLK
5. TCK JTAG)
6. MCLK (I2S)
7. DMCLK (Digital Modulator)
HCLK # PCLK & Z}7} AHB 93 APB @9 Z¢& I3t F 29L& sd3 9%
ol 2:19] Futule] #AE zha Qd HCLKQ Hul 34+ 108Mhz ©o|# PCLKe]
) 34 54Mhz o]th
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DCLKE CRTCO AF&5& 285 333}
USBCLK* USB Host/Deviceol A5 = S &3},

Hls7lE Feolth. 2y Faes

TCKx= JTAG EEe sw¥H™ HCLK %+ PCLK
HCLK F3}542¢] 1/4¢]8t=2 s sloF JTAG EE°]

g

MCLK® 1259 &35 ™, DMCLKE Digital Modulatorel 335 ¢, sound®& &%3sl=d AL

H,

4.3 Power Management Unit Registers

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

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 Write Enable 0
7:3 R Reserved -
2 R/W | Core Clock Off by Halt 3 Enable 0
1:0 R Reserved -
* Core Clocks Halt 3 #H O 2 offsl7] $13lA4+= bit[2]& E setdjoF g},
* Halt M 02 sleep mode’} & cored $-#H W, AHAEES WA A 3},
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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: System Clock 0001: System Clock / 2

0010: System Clock / 3 0011: System Clock / 4

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
1110: DotSrcClk / 15 1111: DotSrcClk / 16
11:10 R Reserved -
9 R/W | CRTC Source Clock Select (DotSrcClk) 0

0: External CRTC Clock
1: PLL1 Clock

8 R/W | CRTC Clock Enable bit 1
0: CRTC Clock Disable 1: CRTC Clock Enable
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_3C24

Bit R/W Description Default Value
31:15 R Reserved -
14:12 R/W | PLL1 OS 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~3MAFe], XIN*M/N-2 48M~180MAFe] o] k& RE=:]

=
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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
76 R Reserved -
5:4 R/W | 12S Source Clock Select 01

00: Clock disable
01: External Clock
10: APB Clock

11: Capture Input[0]

3:0 R/W | I2S Clock Divide Value 0
0000: I2S Source Clock

0001: 12S Source Clock / 2
0010: 12S Source Clock / 3

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
3 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
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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 Clock 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 Enable800 1
1 R/W | CRTC APB Slave Clock Enable 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 Enable 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 PHY7} 9% 25 & wol5o|A] =t}
1: USB PHY7} &% A5 & Wolselt,

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

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

adStar®] Coprocessor = HXE
Cache, D-Cache 7] E&<& E?:L'S}E], olE 7l &

ol Hgah

ory Management Unit(MMU) I} I-
=7 71} 571 715 ESol digk Al

JHUB

5.1 Features
- Memory Management Unit
- Real Memory mode
- 2 Way Set Associative Harvard Cache
- 8KBytes I-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 =719 A8 HWEZ J9S 98] ofd o
Aok Hd g low, CPUY FaAE A wEe Tk I g,

i
-z
=y
td
AL
o

Table 5-1 Real Memory map

Address Range Sector Number Size
0x0000_0000~0x000F_FFFF Flash 512KBytes
(Memory Bank0)
0x1000_0000~0x1000_07FF Internal SRAM for 2KBytes
(Memory Bank0) Instruction
0x1800_0000~0x1800_77FF Internal SRAM for Data 30KBytes
(Memory Bank1)
0x2000_0000 ~ Ox2FFF_FFFF SDRAM 8 or
16Mbytes
0x5000_0000 ~ OxbFFF_FFFF External SRAM -
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5.2 Coprocessor Description
Table 5-2 Coprocessor Register Description
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
Coprocessore] A B3-S vhepyt,
0 : Supervisor/User Accessible

1 : Supervisor Access only

30 :28 R Coprocessor Type 001

27 1 25 R Coprocessor Subtype 000

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

0 : Presented

1 : Not Presented

17 R L1 Cache Snooping Capability 1

0O : Support Snooping

1 : Not support Snooping

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 Violation

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 Violation

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 O 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 O 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 O 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 without Locking
1 : Invalidation with Locking

0 W Cache Type in Invalidation -
0 : I-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 O

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 O

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 O

R/W

Memory Bank 1 Access Right
0 : Supervisor 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 O

R/W

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

R/W

Memory Bank O Cache Configuration
00 : Disable Cache
01 : Reserved
10 : Enable Cache with Write—-through
11 : N/A

00

50
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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 Valid 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 : Disable Cache

01 : N/A

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

wkx SCPROS} A AA = o] Sub-BankE A A3t}

s Sub-Bank7F AAE Ao A= Sub-Bank A4 AHKX7E SCPR9ANA AA3 Memory
Banke] AKX 94 F9& 7HIth

5.3.9  Sub-Bank Address Register (SCPR5)

Bit R/W Description Default Value
31:12 R/W | Sub-Bank Base Address[31:12] 0x00000
11:0 R/W | Sub-Bank Size Enable 0x000

0x000 : 4KBytes

0x001 : 8KBytes

0x003 : 16KBytes

0x007 : 32KBytes

0xO00F : 64KBytes

0xO01F : 128KBytes

0x03F : 256KBytes

0x07F : 512KBytes

OxOFF : 1MBytes

##% Sub-Bank A4 A] Nature Align ¥ =5 A A F| oo} 3lr},
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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°IA AA4H dlA~=He 3t

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 Debugging Information

0x0000_0000 :
: Backup ER
0x0000_0002
0x0000_0010 :

0x0000_0001

Backup IR

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 :

Global Control Reg. Address

Local Control Registers

0x0000_0701
0x0000_0711

. Local I-Control Reg.0 Address
: Local I-Control Reg.1 Address
0x0000_0721 :
0x0000_0731 :
0x0000_0704
0x0000_0714 :
0x0000_0724 :
0x0000_0734 :

Local I-Control Reg.2 Address
Local I-Control Reg.3 Address
Local D-Control Reg.0 Address
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_0722 :
0x0000_0732 :
0x0000_0705 :
0x0000_0715 :
0x0000_0725 :
0x0000_0735 :

Local I-Start Reg.0 Address
Local I-Start Reg.1 Address
Local I-Start Reg.2 Address
Local I-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 Address Registers

0x0000_0703 :
0x0000_0713 :

Local I-End Reg.0 Address
Local I-End Reg.1 Address

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

Local I-End Reg.2 Address
Local I-End Reg.3 Address
Local D-End Reg.0 Address
Local D-End Reg.1 Address
Local D-End Reg.2 Address
Local D-End Reg.3 Address

Advanced Digital Chips, Inc.
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6 WATCHDOG TIMER

%+ A T noisedt 2 ol E

Watchdog Timer7} Enable W WDTCNTo| A4 gl Al <1'A 7k43ke] WDTCNT 3Ftol
‘0’¢] ¥ Watchdog Reset ©] 2HAJ3htl,

Watchdog Reseto] A3t WDTST bitoll Watchdog Reseto] &3k Aefrt # 4= o},

oot Watchdog Timer 7} A4 %™ Watchdog Reseto] Ag]A] &7 37] fallAe= 32 v E
9] Watchdog Counter 3Zteo] <0’c] HX 52 F7|Ho=z WDTCNTS AHAE A
Watchdog Reseto] #AYs}A] =% 3sjof st}

Watchdog Resete @ASHA] 93l Interrupt®

oy
e dEsn

WDTMOD bitE Interrupt mode® A3}
WAAIA WDTCNTol AA® ghe] 0] =31
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 WDTST : Watchdog timer status 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 | Watchdog timer counter 32-bit value. OxFFFF_FFFF
Down-counter
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7 GPIO (GENERAL PURPOSE 1/O)

GPIO Portst 8-bito.2 4% 971 EF3 3-bito=z A48 1719 &5
697112 1/O PortsE A&3t}. 2+ Portsy A AE AAHoz A A=
st iEE S8 Al=El Aol ASH T

o
¥ o
of
\]
o

7.1 Features
® GPO0.x has 8 I/0 Ports(adStar-8/16M) or 5 I/O Ports(adStar—-8/16MF512)

GP1.x has 8 I/O Ports

GP2.x has 8 I/O ports

GP3.x has 8 I/O ports

GP4.x has 8 I/O Ports

GP5.x has 8 I/O Ports

GP6.x has 8 I/0 ports

GP7.x has 8 I/O ports

GP8.x has 8 I/O Ports

GP9.x has 3 I/O Ports(adStar-8/16M Only)

7.2 Block Diagram

7GPXPU84PDO—

GPXAF .

Alternate Function

(Direction)

GPxODIR/GPxIDIR——————

Alternate Function b

(Output) —L>

GPxOHIGH/GPXOLOW——

i i« 1
Alternate Function

(Input) )

GPXCMOSQ

GPxSCHMT

SYNCHRONIZER

<«—GPxILEV- —Q D Q D <«—
F/F Latch
| Edge
<«GPxEDS Detect T G |«
P~CLK

A
7GI3><RED4T
——GRXFED—+-

7GPXPD84>DO—

Figure 7-1 GPIO Block Diagram
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7.3 Function Description

7.3.1 Port Control

GPIO Ports= GPxODIR #HAEHE E3 Z Port'®Z Output mode® AAHEi T
GPxIDIR dA]2Ee] 23] ZF Portd= Input mode® AAFC. Z+ Portd AAMNEHE=
GPxDIR #A2=HE F3 <0t 4 9t GPxODIR A 2=E¢} GPxIDIR A ~E A
“17¢1 HlEE il F2o 2 AAEI, “0"2 v EE oyt IS v xR i)

GPIO Ports®] &3 #¥2 Output mode® A% JejolA GPxOHIGH #HA2~HE &3l
High Level® 24 %1, GPxOLOW #HA~HE &3 Low Level® AA ¥} Output level®]
Qe = GPxOLEV A 2HE 23 823 4 9t}

GPIO Ports9] 8 d#d#-2 GPxILEV aﬂ%l 1% F3 &1 = vt 7 Portdl A4H
Pull-up A& <5 dHo] EA5tAY &80 499+ Pull-up & AASHH, 25 ol
o))

2
‘Low’d o +Hd7E 4 ATt

4»

Table 7-1 Internal Pull-up Resistance Characteristics

Parameter Min Typ Max Unit
Pull-Up Resistance 34 41 64 KQ
Pull-Down Resistance 33 44 79 KQ

7.3.2 Port Edge Detect

HEE 0]9401] GPIOY Port Edge Detects £ 2429 15H=E
‘ﬂr PortE5< Rising Edge, Falling Edge :LFJIL Any Edge BX=

0_1_4

~

3.3 Port Alternate Functions

GPIO Ports® %7]13k< Input AElo]™, Alternate Function® A4S £& <95 Interface
£ z'+= Peripheral FunctionE¥ PortsE 58 4 At} Default GPIO7F A ®lo] ol
A9k register settingol] & ThEfunctiono® AFgE 4= 9t} T3 booting modeo] W&}t
AR port? defaultZ7} WA HH, dX-E= nTEST pindll 9s) £ 52 1A= 3o},

: : 1st 2nd 3rd 4th
Register bit Default
00 01 10 11
1.0 snd2_pwml_p spi_cs0 twi_scl P0.0
3:2 snd2_pwml_n spi_miso0 twi_sda PO.1 11b
54 snd2_pwmr_p spi_mosi0 sram_csl# P0.2
PAFO 7:6 snd2_pwmr_n spi_sck0 sram_cs2# P0.3
9:8 snd3_pwml_p flash_cs cap_inl P04 | Flash Boot: 01b
0x80023400 | 11:10 | snd3_pwml_n flash_dqgl tm_outl P0.5 Etc.: 11b
13:12 | snd3_pwmr_p flash_dg2 uart_tx4 PO.6 | “adStar&/16M Only
NTEST =0
15:14 | snd3_pwmr_n TAP_SEL uart_rx4 PO.7 fixed 01b
Etc.: 11b
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1.0 uart_tx0 snd_mclk twi_scl P1.0 11b
3:2 uart_rx0 snd0_sdi twi_sda P1.1
5:4 nf_cs# pwm_faultl sram_csl# P1.2
PAF1 7:6 nf_ale sdhc_cmd sram_cs3# P1.3
. NAND Boot: 00b
0x80023404 li:io nf cle sdhc_clk sram_bel# P1.4 NOR Boot: 10b
: nf_we snd0_sclk sram_al7 P15 Etc. 11b
13:12 nf re snd0_Irclk sram_al8 P1.6
15:14 nf_busyx snd0_sdo sram_wait# P1.7
1.0 nf_d0 uart_tx3 sram_a8/d8 P2.0
3:2 nf d1 uart_rx3 sram_a9/d9 P2.1
5:4 nf_d2 uart_tx4 sram_al0/d10 | P2.2
PAF2 7:6 nf_d3 uart_rx4 sram_all/d11 | p2.3 | NAND Boo.t: 00b
0xB0023408 |98 nf_d4 sdhc_do sram_al2/d12 | P2.4 Nogtff’gtl‘bmb
11:10 nf_d5 sdhc_d1 sram_al3/d13 | P25
13:12 nf_d6 sdhc_d2 sram_al4/d14 | P2.6
15:14 nf_d7 sdhc_d3 sram_al5/d15 | P2.7
1:0 | sram_a0/a8/d0 pwm_hQ0 cap_in0 P3.0
3:2 | sram_al/a9/d1 pwm_I0 tm_out0 P3.1
5:4 | sram_a2/al0/d2 pwm_hl uart_tx3 P3.2
PAF3 7:6 | sram_a3/all/d3 pwm_I1 uart_rx3 P3.3 | NOR Boot: 00b
0x8002340C | 9:8 | sram_a4/a12/d4 pwm_h2 cap_in2 P3.4 Etc.: 11b
11:10 | sram_a5/a13/d5 pwm_|2 tm_out2 P3.5
13:12 | sram_a6/al4/d6 pwm_h3 ohci_overcurrent | P3.6
15:14 | sram_a7/al5/d7 pwm_I3 ohci_portpower | P3.7
1:0 sram_al6 pwm_faultO eirq0 P4.0
3:2 sram_ale0 eirgql P4.1
5:4 sram_alel uart_tx1 P4.2 | NOR Boot: 00b
PAF4 7:6 sram_re# uart_rx1 P4.3 Etc.: 11b
0x80023410 | 9:8 sram_we# twi_scl uart_tx2 P4.4
11:10 sram_csO0# twi_sda uart_rx2 P4.5
13:12 snd_mclk spi_sckl cap_in3 P4.6 11b
15:14 snd0_sdi spi_csl tm_out3 P4.7
1:0 snd0_sclk spi_misol sram_a0 P5.0
3:2 snd0_Irclk spi_mosil sram_al P5.1
5:4 snd0_sdo uart_tx0 sram_a2 P5.2
PAFS 7:6 crtc_clk_in uart_rx0 sram_a3 P5.3
- NOR Boot: 10b
0x80023414 9:8 vsync eirq0 sram_a4d P5.4
11:10 hsync eirgl sram_ab P5.5
13:12 disp_en uart_tx1 sram_a6 P5.6
15:14 | crtc_clk _out uart_rx1 sram_a’7 P5.7
1.0 r0 nTRST P6.0
PAF6 32 ) ToK P61 Default: 01b
0x80023418 | 54 r2 TDI P6.2
7:6 r3 sdhc_cmd sndl_sclk P6.3 11b
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9:8 r4 sdhc_d0 sndl Irclk P6.4
11:10 r5 sdhc_d1 sndl_sdo P6.5
13:12 ré sdhc_d2 uart_tx2 P6.6
15:14 r7 sdhc_d3 uart_rx2 P6.7
1:0 go TMS sram_csl# P7.0
Default : 01b
3:2 gl TDO sram_cs2# P7.1
5:4 g2 sdhc_clk sram_al0 P7.2
PAF7
7:6 g3 cfg0 sram_all P7.3
0x8002341C | 9:8 g4 cfgl sram_al2 P7.4 | NOR Boot: 10b
11:10 g5 cfg2 sram_al3 P7.5 Etc.: 11b
13:12 g6 cfg3 sram_al4 P7.6
15:14 g7 cfg4 sram_al5 P7.7
1:0 o]0} snd2_pwml_p sram_a8 P8.0 | NOR Boot: 10b
3:2 bl snd2_pwml_n sram_a9 P8.1 Etc.: 11b
5:4 b2 snd2_pwmr_p cap_inl P8.2
PAF8 7:6 b3 snd2_pwmr_n tm_outl P8.3
0x80023420 | 98 b4 snd3_pwml_p cap_in2 P8.4 11b
11:10 b5 snd3_pwml_n tm_out2 P8.5
13:12 b6 snd3_pwmr_p cap_in3 P8.6
15:14 b7 snd3_pwmr_n tm_out3 P8.7
PAF9 1:0 sndl_sclk flash_dqg0 cap_in0 P9.0 Flash Boot: 01b
3:2 sndl_lrclk flash_clk tm_out0 P9.1 Etc.: 11b
0x80023424 | 5.4 snd1_sdo flash_dg3 sram_cs3# pg.p | “adStar&/16M Only
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7.4 Register Description
7.4.1 Port Direction Registers ( GPxDIR)
Address: OxFFFF_3000 / OxFFFF_3040 / OxFFFF_3080 / OxFFFF_30CO / OxFFFF_3100 /
OxFFFF_3140 / OxFFFF_3180 / OxFFFF_31C0 / OxFFFF_3200 / OxFFFF_3240
Bit R/W Description Default Value
31:9 R | Reserved -
8 R | GPx.OMD : GPx. Output Control Mode bit 0
0 : Pin @9 1 : Port ¥%
7:0 R | GPx.yDIR : GPx.y Direction bit 0x00
O : Input 1 : Output
7.4.2 Port Direction Output Mode Setting Registers ( GPXODIR)
Address: OxFFFF_3000 / OxFFFF_3040 / OxFFFF_3080 / OxFFFF_30CO / OxFFFF_3100 /
OxFFFF_3140 / OxFFFF_3180 / OxFFFF_31C0 / OxFFFF_3200 / OxFFFF_3240
Bit R/W Description Default Value
31:9 R | Reserved -
8 W | GPx.OPRT : Output Control by Port Mode Setting bit -
7 W | GPx.70DIR : GPx.7 Direction Output Mode Setting bit -
6 W | GPx.60DIR : GPx.6 Direction Output Mode Setting bit -
5 W | GPx.50DIR : GPx.5 Direction Output Mode Setting bit -
4 W | GPx.40DIR : GPx.4 Direction Output Mode Setting bit -
3 W | GPx.30DIR : GPx.3 Direction Output Mode Setting bit -
2 W | GPx.20DIR : GPx.2 Direction Output Mode Setting bit -
1 W | GPx.10DIR : GPx.1 Direction Output Mode Setting bit -
0 W | GPx.00DIR : GPx.0 Direction Output Mode Setting bit -

%% Port Direction Output Mode Setting bit
0 : No effect 1 : Set to output mode the corresponding bit in the PxDIR registers

7.4.3
Address:

Port Direction Input Mode Setting Registers ( GPxIDIR )
OxFFFF_3004 / OxFFFF_3044 / OxFFFF_3084 / OxFFFF_30C4 / OxFFFF_3104 /

OxFFFF_3144 / OxFFFF_3184 / OxFFFF_31C4 / 0xFFFF_3204 / OxFFFF_3244

Bit R/W

Description

Default Value

31:8

Reserved

GPx.OPIN :

Output Control by Pin Mode Setting bit

GPx.7IDIR :

GPx.7 Direction Input Mode Setting bit

GPx.6IDIR :

GPx.6 Direction Input Mode Setting bit

GPx.5IDIR :

GPx.5 Direction Input Mode Setting bit

GPx.4IDIR :

GPx.4 Direction Input Mode Setting bit

GPx.3IDIR :

GPx.3 Direction Input Mode Setting bit

GPx.2IDIR :

GPx.2 Direction Input Mode Setting bit

HIN | WOy || oo

GPx.1IDIR :

GPx.1 Direction Input Mode Setting bit

== === ===F]=]|R

0

GPx.0IDIR :

GPx.0 Direction Input Mode Setting bit

%% Port Direction Input Mode Setting bit
1 : Set to input mode the corresponding bit in the PxDIR registers

0 : No effect
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7.4.4 Port Output Data Level Registers ( GPXOLEV )
Address: OxFFFF_3008 / OxFFFF_3048 / OxFFFF_3088 / OxFFFF_30C8 / OxFFFF_3108 /
OxFFFF_3148 / OxFFFF_3188 / OxFFFF_31C8 / OxFFFF_3208 / OxFFFF_3248

Bit R/W Description Default Value
31:8 R | Reserved -
7:0 R | GPx.yOLEV : GPx.y Output Level bit OxFF
0 : Low Level 1 : High Level

7.4.5 Port Output Data Registers ( GPxDOUT )
Address: OxFFFF_3008 / OxFFFF_3048 / OxFFFF_3088 / OxFFFF_30C8 / OxFFFF_3108 /
OxFFFF_3148 / OxFFFF_3188 / OxFFFF_31C8 / OxFFFF_3208 / 0xFFFF_3248

Bit R/W Description Default Value
7:0 R/W | GPx.DO : GPx.Port Output Data OxFF

wxx GPxDIRS] 8W bit7F 121 A%, o] register® ©]&3] GPIO Port outputS 2 # s},

7.4.6 Port Output Data High Level Setting Registers ( GPXOHIGH )
Address: OxFFFF_3008 / OxFFFF_3048 / OxFFFF_3088 / OxFFFF_30C8 / OxFFFF_3108 /
OxFFFF_3148 / OxFFFF_3188 / OxFFFF_31C8 / 0xFFFF_3208 / 0xFFFF_3248

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

7 W | GPx.70H : GPx.7 Output Data High Level Setting bit -

6 W | GPx.60H : GPx.6 Output Data High Level Setting bit -

5 W | GPx.50H : GPx.5 Output Data High Level Setting bit -

4 W | GPx.40H : GPx.4 Output Data High Level Setting bit -

3 W | GPx.30H : GPx.3 Output Data High Level Setting bit -

2 W | GPx.20H : GPx.2 Output Data High Level Setting bit -

1 W | GPx.10H : GPx.1 Output Data High Level Setting bit -

0 W | GPx.00H : GPx.0 Output Data High Level Setting bit -

##% Port Output Data High Level Setting bit (GPxDIR9] 8W bit7} 0% A% Fastc}.)
0 : No effect
1 : Set to high level output data the corresponding bit in the PxOLEV registers

7.4.7 Port Output Data Low Level Setting Registers ( GPxOLOW )
Address: OxFFFF_300C / 0xFFFF_304C / OxFFFF_308C / 0xFFFF_30CC / OxFFFF_310C /
OxFFFF_314C / OxFFFF_318C / OxFFFF_31CC / OxFFFF_320C / OxFFFF_324C

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

7 W | GPx.70L : GPx.7 Output Data Low Level Setting bit -

6 W | GPx.60L : GPx.6 Output Data Low Level Setting bit -

5 W | GPx.50L : GPx.5 Output Data Low Level Setting bit -

4 W | GPx.40L : GPx.4 Output Data Low Level Setting bit -

3 W | GPx.30L : GPx.3 Output Data Low Level Setting bit -

2 W | GPx.20L : GPx.2 Output Data Low Level Setting bit -

1 W | GPx.10L : GPx.1 Output Data Low Level Setting bit -

0 W | GPx.00L : GPx.0 Output Data Low Level Setting bit -

##% Port Output Data Low Level Setting bit (GPxDIR2] 89 bit7} 01 A% Fa=dc}.)
0 : No effect
1 : Set to low level output data the corresponding bit in the PxOLEV registers
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7.4.8 Port Input Data Level Registers ( GPXILEV )
Address: OxFFFF_3010 / OxFFFF_3050 / OxFFFF_3090 / OxFFFF_30D0 / OxFFFF_3110 /
OxFFFF_3150 / OxFFFF_3190 / OxFFFF_31D0 / 0xFFFF_3210 / OxFFFF_3250

Bit R/W Description Default Value
31:8 R | Reserved -
7 R | GPx.7ILEV : GPx.7 Input Level bit -
O : Low Level 1 : High Level
6 R | GPx.6ILEV : GPx.6 Input Level bit -
O : Low Level 1 : High Level
5 R | GPx.5ILEV : GPx.5 Input Level bit -
0 : Low Level 1 : High Level
4 R | GPx.4ILEV : GPx.4 Input Level bit C
0 : Low Level 1 : High Level
3 R | GPx.3ILEV : GPx.3 Input Level bit -
O : Low Level 1 : High Level
2 R | GPx.2ILEV : GPx.2 Input Level bit -
0 : Low Level 1 : High Level
1 R | GPx.1ILEV : GPx.1 Input Level bit -
O : Low Level 1 : High Level
0 R | GPx.OILEV : GPx.0 Input Level bit -
0 : Low Level 1 : High Level

7.4.9 Port Pull-up Status Registers ( GPxPUS)
Address: OxFFFF_3018 / 0xFFFF_3058 / OxFFFF_3098 / OxFFFF_30D8 / OxFFFF_3118 /
OxFFFF_3158 / OxFFFF_3198 / OxFFFF_31D8 / 0xFFFF_3218 / OxFFFF_3258

Bit R/W Description Default Value
31:8 R | Reserved -
7:0 R | GPx.yUP : GPx.y Pull-up Status bit 0x0
O : Pull-up Disable 1 : Pull-up Enable

7.4.10 Port Pull-up Enable Registers ( GPXPUEN )
Address: OxFFFF_3018 / OxFFFF_3058 / OxFFFF_3098 / OxFFFF_30D8 / OxFFFF_3118 /
OxFFFF_3158 / OxFFFF_3198 / OxFFFF_31D8 / 0xFFFF_3218 / OxFFFF_3258

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

7 W | GPx.7PUEN : GPx.7 Pull-up enable bit -

6 W | GPx.6PUEN : GPx.6 Pull-up enable bit -

5 W | GPx.5PUEN : GPx.5 Pull-up enable bit -

4 W | GPx.4PUEN : GPx.4 Pull-up enable bit -

3 W | GPx.3PUEN : GPx.3 Pull-up enable bit -

2 W | GPx.2PUEN : GPx.2 Pull-up enable bit -

1 W | GPx.1PUEN : GPx.1 Pull-up enable bit -

0 W | GPx.OPUEN : GPx.0 Pull-up enable bit -

%% Port Pull-up enable bit
0 : No effect
1 : Set to pull-up the corresponding bit in the PxPUS registers
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7.4.11 Port Pull-up Disable Registers ( GPxPUDIS)
Address: OxFFFF_301C / OxFFFF_305C / OxFFFF_309C / OxFFFF_30DC / OxFFFF_311C /
OxFFFF_315C / OxFFFF_319C / OxFFFF_31DC / OxFFFF_321C / OxFFFF_325C

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

7 W | GPx.7PUDIS : GPx.7 Pull-up disable bit -

6 W | GPx.6PUDIS : GPx.6 Pull-up disable bit -

5 W | GPx.5PUDIS : GPx.5 Pull-up disable bit -

4 W | GPx.4PUDIS : GPx.4 Pull-up disable bit -

3 W | GPx.3PUDIS : GPx.3 Pull-up disable bit -

2 W | GPx.2PUDIS : GPx.2 Pull-up disable bit -

1 W | GPx.1PUDIS : GPx.1 Pull-up disable bit .

0 W | GPx.0PUDIS : GPx.0 Pull-up disable bit .

#+% Port Pull-up disable bit
0 : No effect
1 : Set to pull-up the corresponding bit in the PxPUS registers
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7.4.12 Port Rising Edge Detect Registers ( GPXRED )
Address: OxFFFF_3020 / OxFFFF_3060 / OxFFFF_30A0 / OxFFFF_30EO / OxFFFF_3120 /
OxFFFF_3160 / OxFFFF_31A0 / OxFFFF_31E0 / OxFFFF_3220 / 0xFFFF_3260

Bit R/W Description Default Value
31:8 R | Reserved -
7 R/W | GPx.7RED : GPx.7 Rising Edge Detect bit 0
O : Disable 1 : Enable
6 R/W | GPx.6RED : GPx.6 Rising Edge Detect bit 0
O : Disable 1 : Enable
5 R/W | GPx.5RED : GPx.5 Rising Edge Detect bit 0
O : Disable 1 : Enable
4 R/W | GPx.4RED : GPx.4 Rising Edge Detect bit 0
O : Disable 1 : Enable
3 R/W | GPx.3RED : GPx.3 Rising Edge Detect bit 0
O : Disable 1 : Enable
2 R/W | GPx.2RED : GPx.2 Rising Edge Detect bit 0
O : Disable 1 : Enable
1 R/W | GPx.1RED : GPx.1 Rising Edge Detect bit 0
O : Disable 1 : Enable
0 R/W | GPx.0RED : GPx.0 Rising Edge Detect bit 0
O : Disable 1 : Enable

«#x Rising Edge ¢} Falling Edge”} SA]o] A4S wji= Any Edge mode 7} €t}

7.4.13 Port Falling Edge Detect Registers ( GPXFED )
Address: OxFFFF_3024 / OxFFFF_3064 / OxFFFF_30A4 / OxFFFF_30E4 / OxFFFF_3124 /
OxFFFF_3164 / OxFFFF_31A4 / OxFFFF_31E4 / 0xFFFF_3224 / 0xFFFF_3264

Bit R/W Description Default Value
31:8 R | Reserved -
7 R/W | GPx.7FED : GPx.7 Falling Edge Detect bit 0
O : Disable 1 : Enable
6 R/W | GPx.6FED : GPx.6 Falling Edge Detect bit 0
O : Disable 1 : Enable
5 R/W | GPx.5FED : GPx.5 Falling Edge Detect bit 0
0 : Disable 1 : Enable
4 R/W | GPx.4FED : GPx.4 Falling Edge Detect bit 0
O : Disable 1 : Enable
3 R/W | GPx.3FED : GPx.3 Falling Edge Detect bit 0
O : Disable 1 : Enable
2 R/W | GPx.2FED : GPx.2 Falling Edge Detect bit 0
O : Disable 1 : Enable
1 R/W | GPx.1FED : GPx.1 Falling Edge Detect bit 0
O : Disable 1 : Enable
0 R/W | GPx.0FED : GPx.0 Falling Edge Detect bit 0
O : Disable 1 : Enable

##% Rising Edge ¢ Falling Edge”} A9 A F RS W= Any Edge mode 7} ©t}.
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7.4.14 Port Edge Detect Status Registers ( GPXEDS)

Address:

OxFFFF_3028 / OxFFFF_3068 / OxFFFF_30A8 / OxFFFF_30E8 / OxFFFF_3128 /
OxFFFF_3168 / OxFFFF_31A8 / OxFFFF_31E8 / 0xFFFF_3228 / OxFFFF_3268

Bit R/W

Description

Default Value

31:8 R

Reserved

R/W

GPx.7EDS :

GPx.7 Edge Detect Status bit

R/W

GPx.6EDS :

GPx.6 Edge Detect Status bit

R/W

GPx.5EDS :

GPx.5 Edge Detect Status bit

R/W

GPx.4EDS :

GPx.4 Edge Detect Status bit

R/W

GPx.3EDS :

GPx.3 Edge Detect Status bit

R/W

GPx.2EDS :

GPx.2 Edge Detect Status bit

HINW RO

R/W

GPx.1EDS :

GPx.1 Edge Detect Status bit

0 R/W

GPx.0EDS :

GPx.0 Edge Detect Status bit

OO |O|O|O|IO|O|O

x+xx Port Edge Detect Status bit
0 : No edge detect has occurred on pin
1 : Edge detect has occurred on pin

x*% Status bits are cleared by writing a one to them.
w+x% Writing a zero to a status bit are no effect.

7.4.15 Port Open Drain Mode Control Registers ( GPxODM )

Address:

OxFFFF_302C / OxFFFF_306C / OxFFFF_30AC / OxFFFF_30EC / OxFFFF_312C /

O0xFFFF_316C / OxFFFF_31AC / 0xFFFF_31EC / OxFFFF_322C / OxFFFF_326C

Bit R/W Description Default Value
31:8 R Reserved -
7:0 R/W | GPx.yOD : GPx.y Open Drain Mode Setting bit 0

0 : Normal CMOS Output Mode
1 : Open Drain Mode

7.4.16 Port Schmitt Input Enable Registers ( GPXSHMT )

Address:

OxFFFF_3174

OxFFFF_3274

/OxFFFF_3174(B4)"/0xFFFF_31F4

/

OxFFFF_3234

OxFFFF_3034 / OxFFFF_3074 / OxFFFF_30B4 / OxFFFF_30F4 / OxFFFF_3134 /

/

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

7 W | GPx.7SHMT : GPx.7 Schmitt input enable bit 0

6 W | GPx.6SHMT : GPx.6 Schmitt input enable bit 0

5 W | GPx.5SHMT : GPx.5 Schmitt input enable bit 0

4 W | GPx.4SHMT : GPx.4 Schmitt input enable bit 0

3 W | GPx.3SHMT : GPx.3 Schmitt input enable bit 0

2 W | GPx.2SHMT : GPx.2 Schmitt input enable bit 0

1 W | GPx.1SHMT : GPx.1 Schmitt input enable bit 0

0 W | GPx.OSHMT : GPx.0 Schmitt input enable bit 0

%% Port Schmitt input enable bit
0 : CMOS input mode

1 : Schmitt input mode
*GP6.xSHMT bits are configured by GP5.xSHMT (OxFFFF_3174) register.
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7.4.17 Port Pull-down Status Registers ( GPxPDS)
Address: OxFFFF_3030 / OxFFFF_3070 / OxFFFF_30B0 / OxFFFF_30F0 / OxFFFF_3130 /
OxFFFF_3170 / OxFFFF_31B0 / OxFFFF_31F0 / OxFFFF_3230 / OxFFFF_3270

Bit R/W Description Default Value
31:8 R | Reserved -
7:0 R | GPx.yDN : GPx.y Pull-down Status bit 0x0
O : Pull-down Disable 1 : Pull-down Enable

7.4.18 Port Pull-down Enable Registers ( GPXPDEN )
Address: OxFFFF_3030 / 0xFFFF_3070 / OxFFFF_30B0 / OxFFFF_30F0 / OxFFFF_3130 /
OxFFFF_3170 / OxFFFF_31B0 / OxFFFF_31F0 / OxFFFF_3230 / OxFFFF_3270

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

7 W | GPx.7PDEN : GPx.7 Pull-down enable bit -

6 W | GPx.6PDEN : GPx.6 Pull-down enable bit -

5 W | GPx.5PDEN : GPx.5 Pull-down enable bit -

4 W | GPx.4PDEN : GPx.4 Pull-down enable bit -

3 W | GPx.3PDEN : GPx.3 Pull-down enable bit -

2 W | GPx.2PDEN : GPx.2 Pull-down enable bit -

1 W | GPx.1PDEN : GPx.1 Pull-down enable bit -

0 W | GPx.0PDEN : GPx.0 Pull-down enable bit -

x*%% Port Pull-down enable bit

0 : No effect

1 : Set to pull-down the corresponding bit in the PxPDS registers

7.4.19 Port Pull-down Disable Registers ( GPxPDDIS)
Address: OxFFFF_301C / OxFFFF_305C / OxFFFF_309C / OxFFFF_30DC / OxFFFF_311C /
OxFFFF_315C / OxFFFF_319C / OxFFFF_31DC / OxFFFF_321C / OxFFFF_325C

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

7 W | GPx.7PDDIS : GPx.7 Pull-down disable bit -

6 W | GPx.6PDDIS : GPx.6 Pull-down disable bit -

5 W | GPx.5PDDIS : GPx.5 Pull-down disable bit -

4 W | GPx.4PDDIS : GPx.4 Pull-down disable bit -

3 W | GPx.3PDDIS : GPx.3 Pull-down disable bit -

2 W | GPx.2PDDIS : GPx.2 Pull-down disable bit -

1 W | GPx.1PDDIS : GPx.1 Pull-down disable bit -

0 W | GPx.0PDDIS : GPx.0 Pull-down disable bit -

%% Port Pull-down disable bit

0 : No effect

1 : Set to pull-down the corresponding bit in the PxPDS registers

Advanced Digital Chips, Inc.

CONFIDENTIAL

65




adStar

Ver 1.6.7

8

INTERRUPT CONTROLLER
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8.2.1 Interrupt Vector and Priority

AEHE 459+ EIRQO7 714 =t} QEHE
S &17] Wil Z+Zb 4bytesd] A7|E 71

i)
il

B F4+ CPUZ} 32bit Addressing

Table 8-1 Interrupt Vector & Priority

Vector No. Description Vector Address
0x53 Reserved 0x0000014C
0x52 Dedicated PWM Interrupt 0x00000148
0x51 QEI Interrupt 0x00000144
0x50 Reserved 0x00000140
0Ox4F Fault B Interrupt 0x0000013C
Ox4E Fault A Interrupt 0x00000138
0x4D Capture Overflow Interrupt 0x00000134
0x4C SPI 1 Interrupt 0x00000130
0x4B GPIO 9 Interrupt 0x0000012C
Ox4A TWI Interrupt 0x00000128
0x49 GPIO 8 Interrupt 0x00000124
0x48 Reserved 0x00000120
0Ox47 GPIO 7 Interrupt 0x0000011C
0x46 UART 4 (IrDA) Interrupt 0x00000118
0x45 GPIO 6 Interrupt 0x00000114
Ox44 Watch dog Interrupt 0x00000110
0x43 GPIO 5 Interrupt 0x0000010C
0x42 ADC Interrupt 0x00000108
0x41 GPIO 4 Interrupt 0x00000104
0x40 Reserved 0x00000100
0Ox3F DMA CHY Interrupt 0x000000FC
Ox3E UART 3 Interrupt 0x000000F8
0x3D GPIO 3 Interrupt 0x000000F4
0x3C SDHC Interrupt 0x000000FO0
0Ox3B DMA CHS6 Interrupt 0x000000EC
0Ox3A NAND Flash Interrupt 0x000000ES
0x39 Timer 3 Interrupt 0x000000E4
0x38 Reserved 0xO00000EO
0x37 DMA CHS5 Interrupt 0x000000DC
0x36 UART 2 Interrupt 0x000000D8
0x35 GPIO 2 Interrupt 0x000000D4
0x34 USB Host Interrupt 0x000000D0O
0x33 DMA CH4 Interrupt 0x000000CC
0x32 USB Device Interrupt 0x000000C8
0x31 Timer 2 Interrupt 0x000000C4
0x30 Reserved 0x000000CO
0Ox2F DMA CHS3 Interrupt 0x000000BC
0x2E UART 1 Interrupt 0x000000B8
0x2D GPIO 1 Interrupt 0x000000B4
0x2C SPI O Interrupt 0x000000B0O
0x2B DMA CH2 Interrupt 0x000000AC
Ox2A PMU Interrupt 0x000000A8
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0x29 Timer 1 Interrupt 0x000000A4
0x28 EIRQ1 Interrupt 0x000000A0
0x27 DMA CH1 Interrupt 0x0000009C
0x26 UART O Interrupt 0x00000098
0x25 GPIO 0 Interrupt 0x00000094
0x24 Frame Sync. Interrupt 0x00000090
0x23 DMA CHO Interrupt 0x0000008C
0x22 Sound Mixer Interrupt 0x00000088
0x21 Timer O Interrupt 0x00000084
0x20 EIRQO Interrupt (Highest Priority) 0x00000080
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8.2.2 External Interrupt (EIRQX)

External Interrupt® EINTMOD @ X2l A o3 571X e <5 CAHHEE
olEQlt,

- Low Level ModedlA= External Interrupt A&7} “Low”E FA3l= Zoto W)
System Cycle 7}t QIEHE wbAA| I},
- High Level ModeolA+ External Interrupt 21&7} “High”E& #sl= B<ko] nf

System Cycle 7lt} QJIHHEE @A}

- Falling Edge Modeol 4]+ External Interrupt A% 7} “High->Low”® H}E w] Qe HE
s A7

- Rising Edge Mode®l A+ External Interrupt A&7} “Low->High”® ¥}2 uw] JEHHE
5 HAA 7T

- Any Edge Modeol A& External Interrupt A&7} “High->Low” %=+ “Low-> High”
2 vt o JEHPEE DA

External
Interrupt

Low Level
Interrupt Event

High Level
Interrupt Event

Falling Edge T T

Interrupt Event , ,
Rising Edge T T
Interrupt Event , ,
Any Edge T T T T
Interrupt Event , , , ,

Figure 8-1 External Interrupt Mode

8.2.3 Internal Interrupt Mode

T A Y E+ B “Rising Edge”= &2ttt} 18fu} AREA7F “High Level”= IHHE
= A8 E 98 H$ol Internal Interrupt Mode RegistersE E3] 2A s 4+ gt}
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8.2.4 Interrupt Pending and Interrupt Pending Clear

7} QlE]E E ] WAIALE]E= Interrupt Pending Registers® £3] &9¢13F 4= gt} du &
sl QlE]H EE Interrupt Pending Clear Registeroll & Clear 7] A7AE AL
Interrupt Pending Registerol]l A& th mdk A G Qe HERT =& SXAE9 9 <
HHEE7} Masking® A & Ael& Interrupt Pending Registersel] AZ4Ho] AL Ao =
=0 2599 CEHEY 2% Clear® wW71A] Interrupt Pending Registersell #& % o] =}
218 FHAE7E H71E vk

o
(L

Interrupt Pending Registersel] A& AEHHEELS Clearst”’] 9314+ Interrupt Pending
Clear RegisterE %3l 39 SIHHE WHY HE kS Writestd Ht},

8.2.5 Interrupt Enable

Interrupt Mask Registers®l] ]3] Mask&¥ o] 9= <IE ¥ E+= Interrupt Pending Registers
o A& A#==d Bv&, Interrupt Enable Registers(ENR)e| ¢]3] Disable® <SIHHEE
Interrupt Pending Registersell #]&=# o=t} wpgbr] o] PAAHE dAF HolSo]ar 2 A
%o ColE]f Eo] thsl] Disable dh=d] AF&3H}

8.2.6  Interrupt Mask Set/Clear Register
Set o™ Request 7} Enable ¥ i1, Clear ©]® Request 7} Disable %t}

7} Q¥ E+= Interrupt Mask Registersel] 23] a3 SIEHEo]| w3t RequestE: 3
4 9t} Interrupt Mask Set bit 7} “17¥ 7 $-oll+= Interrupt Pending Registerel] #3%
InterruptE CPUZ 8273 3}aL, Interrupt Mask Clear bit7} “1” ¥ 7 -$-oll+= Interrupt Pending
Registerol]l A& %o} = Interrupt® CPUE QA3dFA Zdloh AR e ynx

InterruptE< 234 € 4+ Ut}

Mask bit7} “07e. 2 AA 3 <QAEHEZ X Interrupt Pending Registers(IPR)o = A &= 7]
W&o Mask bite “17= A A3 Interrupt Pending Registersel]l A &% o] = QAEHAE
7F 45l gl JIHHEE tA] 243
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8.3 Register Description

8.3.1 Interrupt Pending Clear Register (INTPENDCLR)
Address : OxFFFF_0000

Bit R/W Description Default Value
31:8 R Reserved -
7:0 W Interrupt Pending Register Clear Value OxFF
(0x20 ~ 0x52)

##% Interrupt Pending RegisterE Clear 3}7] ¢34+ Interrupt Vector No. k2= clear 3l
oF 3lt}, (Interrupt Vector No. Zal)

8.3.2 External Interrupt Mode and External PIN Level Register (EINTMOD)
Address : OxFFFF_0004

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

7 R EIRQ1ST : EIRQ1 PIN Level -
6:4 R/W | EIRQIMOD : EIRQ1 Active State 010

000 : Low Level 001 : High Level
010 : Falling Edge 011 : Rising Edge
1xx : Any Edge

3 R EIRQOST : EIRQO PIN Level -

2:0 R/W | EIRQOMOD : EIRQO Active State 010
000 : Low Level 001 : High Level
010 : Falling Edge 011 : Rising Edge
1xx : Any Edge
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8.3.3

Internal Interrupt Mode Register (IINTMODnN)
Address : OxFFFF_0008 / 0xFFFF_0048

Bit R/W Description Default Value
31 R/W | Vector No. 0x3F / 0x5F Interrupt Mode bit 0
30 R/W | Vector No. Ox3E / 0x5E Interrupt Mode bit 0
29 R/W | Vector No. 0x3D / 0x5D Interrupt Mode bit 0
28 R/W | Vector No. 0x3C / 0x5C Interrupt Mode bit -
27 R/W | Vector No. 0x3B / 0x5B Interrupt Mode bit 0
26 R/W | Vector No. 0x3A / 0x5A Interrupt Mode bit 0
25 R/W | Vector No. 0x39 / 0x59 Interrupt Mode bit 0
24 - Reserved Y
23 R/W | Vector No. 0x37 / 0x57 Interrupt Mode bit 0
22 R/W | Vector No. 0x36 / 0x56 Interrupt Mode bit 0
21 R/W | Vector No. 0x35 / 0x55 Interrupt Mode bit 0
20 R/W | Vector No. 0x36 / 0x54 Interrupt Mode bit -
19 R/W | Vector No. 0x33 / 0x53 Interrupt Mode bit 0
18 R/W | Vector No. 0x32 / 0x52 Interrupt Mode bit 0
17 R/W | Vector No. 0x31 / 0x51 Interrupt Mode bit 0
16 - Reserved -
15 R/W | Vector No. Ox2F / Ox4F Interrupt Mode bit 0
14 R/W | Vector No. 0x2E / 0x4E Interrupt Mode bit 0
13 R/W | Vector No. 0x2D / 0x4D Interrupt Mode bit 0
12 R/W | Vector No. 0x2C / 0x4C Interrupt Mode bit -
11 R/W | Vector No. 0x2B / 0x4B Interrupt Mode bit 0
10 R/W | Vector No. 0x2A / Ox4A Interrupt Mode bit 0
9 R/W | Vector No. 0x29 / 0x49 Interrupt Mode bit 0
3 - Reserved -
7 R/W | Vector No. 0x27 / 0x47 Interrupt Mode bit 0
6 R/W | Vector No. 0x26 / 0x46 Interrupt Mode bit 0
5 R/W | Vector No. 0x25 / 0x45 Interrupt Mode bit 0
4 R/W | Vector No. 0x24 / 0x44 Interrupt Mode bit -
3 R/W | Vector No. 0x23 / 0x43 Interrupt Mode bit 0
2 R/W | Vector No. 0x22 / 0x42 Interrupt Mode bit 0
1 R/W | Vector No. 0x21 / 0x41 Interrupt Mode bit 0
0 - Reserved -

x+* Internal Interrupt Mode bit
0 : High Level Mode
1 : Rising Edge Mode
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8.3.4

Interrupt Pending Register (INTPENDnN)
Address : OxFFFF_000C / OxFFFF_004C

Bit R/W Description Default Value
31 R Vector No. Ox3F / 0x5F Interrupt Pending bit -
30 R Vector No. 0x3E / Ox5E Interrupt Pending bit -
29 R Vector No. 0x3D / 0x5D Interrupt Pending bit -
28 R Vector No. 0x3C / 0x5C Interrupt Pending bit -
27 R Vector No. 0x3B / 0x5B Interrupt Pending bit -
26 R Vector No. 0x3A / 0x5A Interrupt Pending bit -
25 R Vector No. 0x39 / 0x59 Interrupt Pending bit -
24 R Vector No. 0x38 / 0x58 Interrupt Pending bit -
23 R Vector No. 0x37 / 0x57 Interrupt Pending bit -
22 R Vector No. 0x36 / 0x56 Interrupt Pending bit -
21 R Vector No. 0x35 / 0x55 Interrupt Pending bit -
20 R Vector No. 0x34 / 0x54 Interrupt Pending bit -
19 R Vector No. 0x33 / 0x53 Interrupt Pending bit -
18 R Vector No. 0x32 / 0x52 Interrupt Pending bit -
17 R Vector No. 0x31 / 0x51 Interrupt Pending bit -
16 R Vector No. 0x30 / 0x50 Interrupt Pending bit -
15 R Vector No. 0x2F / 0x4F Interrupt Pending bit -
14 R Vector No. 0x2E / Ox4E Interrupt Pending bit -
13 R Vector No. 0x2D / 0x4D Interrupt Pending bit -
12 R Vector No. 0x2C / 0x4C Interrupt Pending bit -
11 R Vector No. 0x2B / 0x4B Interrupt Pending bit -
10 R Vector No. 0x2A / Ox4A Interrupt Pending bit -
9 R Vector No. 0x29 / 0x49 Interrupt Pending bit -
8 R Vector No. 0x28 / 0x48 Interrupt Pending bit -
7 R Vector No. 0x27 / 0x47 Interrupt Pending bit -
6 R Vector No. 0x26 / 0x46 Interrupt Pending bit -
5 R Vector No. 0x25 / 0x45 Interrupt Pending bit -
4 R Vector No. 0x24 / Ox44 Interrupt Pending bit -
3 R Vector No. 0x23 / 0x43 Interrupt Pending bit -
2 R Vector No. 0x22 / 0x42 Interrupt Pending bit -
1 R Vector No. 0x21 / Ox41 Interrupt Pending bit -
0 R Vector No. 0x20 / 0x40 Interrupt Pending bit -

##% Interrupt Pending Register®] Z RH|EQ] 72 sid UJEHAEZ} HAEASS et
Interrupt Pending Register®] k& Interrupt Pending Clear #@*|2~E <l 23] Clear®lt}. Yt
o7 3| Interrupt 7} &< w] Clear3dtt}.
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8.3.5

Interrupt Enable Register (INTENnN)
Address : OxFFFF_0010 / OxFFFF_0050

Bit R/W Description Default Value
31 R/W | Vector No. 0x3F / 0x5F Interrupt Enable bit 0
30 R/W | Vector No. Ox3E / 0x5E Interrupt Enable bit 0
29 R/W | Vector No. 0x3D / 0x5D Interrupt Enable bit 0
28 R/W | Vector No. 0x3C / 0x5C Interrupt Enable bit 0
27 R/W | Vector No. 0x3B / 0x5B Interrupt Enable bit 0
26 R/W | Vector No. 0x3A / 0x5A Interrupt Enable bit 0
25 R/W | Vector No. 0x39 / 0x59 Interrupt Enable bit 0
24 R/W | Vector No. 0x38 / 0x58 Interrupt Enable bit 0
23 R/W | Vector No. 0x37 / 0x57 Interrupt Enable bit 0
22 R/W | Vector No. 0x36 / 0x56 Interrupt Enable bit 0
21 R/W | Vector No. 0x35 / 0x55 Interrupt Enable bit 0
20 R/W | Vector No. 0x34 / 0x54 Interrupt Enable bit 0
19 R/W | Vector No. 0x33 / 0x53 Interrupt Enable bit 0
18 R/W | Vector No. 0x32 / 0x52 Interrupt Enable bit 0
17 R/W | Vector No. 0x31 / 0x51 Interrupt Enable bit 0
16 R/W | Vector No. 0x30 / 0x50 Interrupt Enable bit 0
15 R/W | Vector No. 0x2F / Ox4F Interrupt Enable bit 0
14 R/W | Vector No. Ox2E / 0x4E Interrupt Enable bit 0
13 R/W | Vector No. 0x2D / 0x4D Interrupt Enable bit 0
12 R/W | Vector No. 0x2C / 0x4C Interrupt Enable bit 0
11 R/W | Vector No. 0x2B / 0x4B Interrupt Enable bit 0
10 R/W | Vector No. 0x2A / Ox4A Interrupt Enable bit 0
9 R/W | Vector No. 0x29 / 0x49 Interrupt Enable bit 0
8 R/W | Vector No. 0x28 / 0x48 Interrupt Enable bit 0
7 R/W | Vector No. 0x27 / 0x47 Interrupt Enable bit 0
6 R/W | Vector No. 0x26 / 0x46 Interrupt Enable bit 0
5 R/W | Vector No. 0x25 / 0x45 Interrupt Enable bit 0
4 R/W | Vector No. 0x24 / 0x44 Interrupt Enable bit 0
3 R/W | Vector No. 0x23 / 0x43 Interrupt Enable bit 0
2 R/W | Vector No. 0x22 / 0x42 Interrupt Enable bit 0
1 R/W | Vector No. 0x21 / 0x41 Interrupt Enable bit 0
0 R/W | Vector No. 0x20 / 0x40 Interrupt Enable bit 0

% [Interrupt Enable bit
O : Interrupt Disable and Pending Clear

1 : Interrupt Enable
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8.3.6

Interrupt Mask Status Register INTMASKn)

Address : OxFFFF_0014 / OxFFFF_0054

Bit

R/W

Description

Default Value

31:0

R

Interrupt Mask Status Register

0x0000_0000

wxx B= Mask bite] AEHjE gl

8.3.7

F

Interrupt Mask Set Register (INTMASKSETN)

Address : OxFFFF_0014h / OxFFFF_0054

Bit R/W Description Default Value
31 W Vector No. Ox3F / 0x5F Interrupt Request Set bit 0
30 W Vector No. 0x3E / Ox5E Interrupt Request Set bit 0
29 W Vector No. 0x3D / 0x5D Interrupt Request Set bit 0
28 W Vector No. 0x3C / 0x5C Interrupt Request Set bit 0
27 W Vector No. 0x3B / 0x5B Interrupt Request Set bit 0
26 W Vector No. 0x3A / 0x5A Interrupt Request Set bit 0
25 W Vector No. 0x39 / 0x59 Interrupt Request Set bit 0
24 W Vector No. 0x38 / 0x58 Interrupt Request Set bit 0
23 W Vector No. 0x37 / 0x58 Interrupt Request Set bit 0
22 W Vector No. 0x36 / 0x56 Interrupt Request Set bit 0
21 W Vector No. 0x35 / 0x55 Interrupt Request Set bit 0
20 W Vector No. 0x34 / 0x54 Interrupt Request Set bit 0
19 W Vector No. 0x33 / 0x53 Interrupt Request Set bit 0
18 W Vector No. 0x32 / 0x52 Interrupt Request Set bit 0
17 W Vector No. 0x31 / 0x51 Interrupt Request Set bit 0
16 W Vector No. 0x30 / 0x50 Interrupt Request Set bit 0
15 W Vector No. 0x2F / 0x4F Interrupt Request Set bit 0
14 W Vector No. 0x2E / Ox4E Interrupt Request Set bit 0
13 W Vector No. 0x2D / 0x4D Interrupt Request Set bit 0
12 W Vector No. 0x2C / 0x4C Interrupt Request Set bit 0
11 W Vector No. 0x2B / 0x4B Interrupt Request Set bit 0
10 W Vector No. 0x2A / 0x4A Interrupt Request Set bit 0
9 W Vector No. 0x29 / 0x49 Interrupt Request Set bit 0
8 W Vector No. 0x28 / 0x48 Interrupt Request Set bit 0
7 W Vector No. 0x27 / 0x47 Interrupt Request Set bit 0
6 W Vector No. 0x26 / 0x46 Interrupt Request Set bit 0
5 W Vector No. 0x25 / 0x45 Interrupt Request Set bit 0
4 W Vector No. 0x24 / Ox44 Interrupt Request Set bit 0
3 W Vector No. 0x23 / 0x43 Interrupt Request Set bit 0
2 W Vector No. 0x22 / 0x42 Interrupt Request Set bit 0
1 W Vector No. 0x21 / Ox41 Interrupt Request Set bit 0
0 W Vector No. 0x20 / 0x40 Interrupt Request Set bit 0

%% [Interrupt Request Set bit
0 : No Effect interrupt Mask.

1 : Pending interrupt is allowed to become active (interrupts sent to CPU).
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8.3.8

Interrupt Mask Clear Register (INTMASKCLRnN)
Address : OxFFFF_0018 / 0xFFFF_0058

Bit R/W Description Default Value
31 W Vector No. Ox3F / 0x5F Interrupt Req. Clear bit 0
30 W Vector No. 0x3E / Ox5E Interrupt Req. Clear bit 0
29 W Vector No. 0x3D / 0x5D Interrupt Req. Clear bit 0
28 W Vector No. 0x3C / 0x5C Interrupt Req. Clear bit 0
27 W Vector No. 0x3B / 0x5B Interrupt Req. Clear bit 0
26 W Vector No. 0x3A / 0x5A Interrupt Req. Clear bit 0
25 W Vector No. 0x39 / 0x59 Interrupt Req. Clear bit 0
24 W Vector No. 0x38 / 0x58 Interrupt Req. Clear bit 0
23 W Vector No. 0x37 / 0x57 Interrupt Req. Clear bit 0
22 W Vector No. 0x36 / 0x56 Interrupt Req. Clear bit 0
21 W Vector No. 0x35 / 0x55 Interrupt Req. Clear bit 0
20 W Vector No. 0x34 / 0x54 Interrupt Req. Clear bit 0
19 W Vector No. 0x33 / 0x53 Interrupt Req. Clear bit 0
18 W Vector No. 0x32 / 0x52 Interrupt Req. Clear bit 0
17 W Vector No. 0x31 / 0x51 Interrupt Req. Clear bit 0
16 W Vector No. 0x30 / 0x50 Interrupt Req. Clear bit 0
15 W Vector No. 0x2F / 0x4F Interrupt Req. Clear bit 0
14 W Vector No. 0x2E / Ox4E Interrupt Req. Clear bit 0
13 W Vector No. 0x2D / 0x4D Interrupt Req. Clear bit 0
12 W Vector No. 0x2C / 0x4C Interrupt Req. Clear bit 0
11 W Vector No. 0x2B / 0x4B Interrupt Req. Clear bit 0
10 W Vector No. 0x2A / 0x4A Interrupt Req. Clear bit 0
9 W Vector No. 0x29 / 0x49 Interrupt Req. Clear bit 0
8 W Vector No. 0x28 / 0x48 Interrupt Req. Clear bit 0
7 W Vector No. 0x27 / 0x47 Interrupt Req. Clear bit 0
6 W Vector No. 0x26 / 0x46 Interrupt Req. Clear bit 0
5 W Vector No. 0x25 / 0x45 Interrupt Req. Clear bit 0
4 W Vector No. 0x24 / Ox44 Interrupt Req. Clear bit 0
3 W Vector No. 0x23 / 0x43 Interrupt Req. Clear bit 0
2 W Vector No. 0x22 / 0x42 Interrupt Req. Clear bit 0
1 W Vector No. 0x21 / Ox41 Interrupt Req. Clear bit 0
0 W Vector No. 0x20 / 0x40 Interrupt Req. Clear bit 0

% [Interrupt Request Clear bit
0 : No Effect Interrupt Mask.
1 : Pending interrupt is masked from becoming active (interrupts not sent to CPU).
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8.3.9

Programmable Interrupt Priority Enable Register (PIPENR)
Address : OxFFFF_001C

Bit R/W Description Default Value
31:1 R Reserved -
0 R/W | Programmable Priority Enable bit 0
0 : Programmable Priority Disable
1 : Programmable Priority Enable
8.3.10 Interrupt Priority Vector n Register (IPVRn)

Address : 0xFFFF_0020 / OxFFFF_0024 / 0xFFFF_0028 / OxFFFF_002C /

OxFFFF_0030 / OxFFFF_0034 / OxFFFF_0038 / OxFFFF_003C

Bit R/W Description Default Value
31:28 R/W | 8" Priority Interrupt Number 0x07
27 1 24 R/W | 7" Priority Interrupt Number 0x06
23 : 20 R/W | 6" Priority Interrupt Number 0x05
19: 16 R/W | 5" Priority Interrupt Number 0x04
15:12 R/W | 4" Priority Interrupt Number 0x03
11:8 R/W | 3™ Priority Interrupt Number 0x02
74 R/W | 2™ Priority Interrupt Number 0x01
3:0 RW | 1% Priority Interrupt Number 0x00

« FAEHE Y JHHEE e aFo® stof, au HelA $AEE WA o]

Phs st
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9 DMA

9.1 Features
- AMBA AHB Specificaiton ¥} &3}

-8 MY A4, 7 AEYEE DMA H$o] 71538t

- 16 ¥E DMA Request A 4.
DMAC%E Peripherals $13F 16 2E9 DMA Request A& E A ¥3taL 9t}

- Single Request ¢} Burst Request A3 & A&

Peripheraloll Al A&%+ DMA Request 213+ Single Request ¢ Burst Request A& F+ &
F2 ATHN F A wE ST 5 ok

- 4744 DMA ®% A 4.

memory-to—-memory, Memory-to—-peripheral, peripheral-to-memory peripheral-to—
peripheral d&& A ghoh

- Auto Reload 7]5& ©]&3F Scatter ¢ Gather 7]5& A3t}

- Linked listZ ©]&3} Scatter ¢ Gather 7|55 A3t}

- A9 Priority st=dol® Aol vk AY 0 7} 7P ¥& Priority® 2t Ad 7
o] 7} w2 Prioritys ZtA HTh

- 271¢] AHB MasterE W&3te] Multi Layer AHB Bus& X3l )t}
- Programmable Burst SizeE A|-&3dtal ATt Al8A= DMA A5 84S Fol7] 935t
o T

Burst SizeE AA3t}. Burst Sizex Peripheral ¢tell )&= FIFO =17]9] &b
Zo] duk4olt},

- 72 AY¥ 2 4 Word FIFOS W&sla Qo
- 7t AdE=E 2%l DMA Error Interrupt ¢ DMA Terminal Count Interrupt(% &5 <1
HHE)E 7FAaL

- Interrupt Enable H|E %Y.
DMA Error Interrupt®} DMA Terminal Count Interrupt(d% £ 8 <E ¥ E)d 3+ Enable
HEZ 71X 31 9l

78 CONFIDENTIAL Advanced Digital Chips, Inc



Ver 1.6.7 adStar

9.2 Block Description

DMA Controller
AHB ] AHB
B0 ) Sme L g o sl |y B
g Interface Interface 0 9
Channel N
DMAL_INT <« >
. <
L € Arbiter
DMABREQ[15:0] >
DMASREQ[15:0] > L 4|Word|FIFO e
DMALBREQ[15:0] » Peripheral l«— 4 AHB Bus 1
A1 > 1 L  Master .
DMALSREQ[15:0] » Interface Infieaee i <Fj\> Signals
DMACLR[15:0]
DMATC[15:0] <

Figure 9-1 DMA Block Diagram

Source Peripheral ©l4 Destination
sl 5ol 4x4 byte FIFOS W#star

DMAE 8709 A4
Peripheral® A%&+=

ATt

rﬂ o
001'
©
En)
S
o
[ol
il
i
2
2 fo

AHB Master Interface™ AMEZHFE Eoo & dHolHY AF 84S oA AHB Busoﬂfﬂ
oy dES T3 9“%%% ghoh, uiitoll 2719 AHB Master Interface7} Wg=o]
AR o2 Wz A28 4 gl 28 A Source Peripheral ¥ Destination Per1pheral o]
02 W 2o A4 o] Mlﬂa} = Alole] "oy HEo] 7lssltt.
Arbiter+= Z} Aol WA= Holy A LS A4 wEl AHB  Master
Interface0 T+ AHB Master Interfacel o H43sl™ o] AHB Master InterfaceE A&

A= 84 == dole 9 Addressol o3l Z2A %

=

i
ol

AHB Slave Interface= A gEnit} 3 FHo] gJ+= dX2H 52 AAS QHHES 84

Peripheral Interface® PeripheralE°] £33+ DMA Request AEE Wolx ZF g
Peripheral Selection H]Ed] oJ&] Aeliy AsE g MY dLdsA @ Hd 16719
DMA Request AlTE& W& & dom Ad JAolA= Source DMA Request Als ¢
Destination DMA Request A1 &2 F&3to] 271¢] DMA Request A& & w8 4= 9t}
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9.3 Function Description

9.3.1 DMA Operation

- Transfer Hierarchy
DMA d%& 1% 29 ge 3 9AY AF 725 et

HAE @Al A4S DMA Transfergl g2dtty. DMA Transfer A4S DMA7Z} 38t A
A dolg el &S sty Control dlA 2| Q= Transfer SizeZ AEHS ZAASHA =

.

229l @A A4S Burst Transaction® ® A 93t} Burst Transaction oA A48l © o]
o] & Control #lA2Ho| A= Burst Size? A&7 v BE Peripherals¢ FIFO
7)o wrFo] AATTE AWrAQl PeripheralES WE#EAZ Q3 RE dHolgHE 3
AE8HA] K32 = Peripheral W52 FIFO @912 ZI/WA dAEepAl €t 7FA] & AL
gte o] 7)1 A A3}= Burst size’} AMBA Burst transfer?] burst size”} oly &= ot}

2319 9 A4S AMBA Burst Transfer©]|t}. Burst Transaction< AMBA Burst Transfer
G2 v oItk o] @Al HFo A AREATE HA sk Bt flow st=dojFor #
ERzA=

AF8-2}E= Burst Size Bt A& Transfer Sizedts AA3d= Aol 7lw3tv}. oz 45
Burst Transaction< A4 ¥ Transfer size %% A$%w DMA Ao 5%}

Transfer Size 2
H&zy =d \

DMA Transfer

Burst Size 2
Hag =y \

Burst Burst . e . Burst Single
Transaction Transaction Transaction Transaction
AMBA AMBA AMBA AMBA
Burst Burst e Burst Single
Transfer Transfer Transfer Transfer

Figure 9-2 DMA Transfer hierarchy

- Transfer type
A8 A= DMA A A A dlole AE9 7 (Transfer type)E X A& oF 3}, Transfer Type

& ofglel 47k Fol shiit Hr.

Memory to Memory

Memory to Peripheral

Peripheral to Memory

Source Peripheral to Destination Peripheral

=
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Memory to Memory ¢ 9"+ Source Address’} Memory©]i Destination AddresskE
Memory® A 43 495 ZEc},

Memory to Peripheral ¢ 9¥"]&= Source Addressi= Memory ©]3l Destination Address&
Peripheral2 A3t 4 f-olt}. & w&EZ o] 3= d°|HE Peripheral®] W3 o2 &7
e 5Lt

olg A AEA7} Transfer Types A A= ©o|f+= handshake A o] HQghA oA E
DMAC A &&dF7] f1§telth. DMAE w227} o}y Peripheral#e] oy HEs 4T o
o= Handshake W2lo =z 33t} W ®2e]7} o} Peripheral 52 dHlolg AES 3 &+
Hl #7g3 Ajgke] g8t doly HdEHE st ¥ o] ot Handshake W22 Peripheral©]
do]E 7} #0] =S Wyt DMAC7P tolE & Xd%ﬁ}ti Trestez Fadh Aot} kA
Peripherale] ®® <l 49+ AAE Access’t 7FsatR2 2 ©]8]& handshake #82> ZQ
1A &

uwebx] AR8-AFE= Transfer typeS A783te] Peripheral 9] te]E] oA handshake %
2ol FagA oA S dEFojof F,

- Flow Controller

Flow controller®t DMA A$%S AAS = EES @3td. Flow Controllers DMAC HE+=
Peripheral %9l 3}‘/}§ ARt wek DMACZF Flow controller’} =W DMA AE#S
Transfer Sizeol] AAH gtoz AAFC}

3l Peripheral 0] Flow Controller 92 & 4= 9t} o83 4% DMACE PenpheraIA
Request *ioﬂ o] dlolHE A%3A A FW Transfer sizeo] AATE #HEL FA=H
t}. DMA A%S FR5387] 8= viA T dlolHE 243 u Last Request A& & EIHU:"
Hth. DMAC 7} Last Request 2155 ¥ W vpx]at @ Ao )3t dHolg AHS 533 &

o DMA A%0] Za 9

9.3.2 Linked List Operation

- LUl

LLI(Linked List Item)& DMA A%< 98 Za3d 7|79l Xéy.%—% o = wjdelr
LLIZF ¥ 11 9l 8E Source Address, Destination Address, Next LLI Address, Control
AR o]&A 47}A o]t} Linked List Operation> DMAC7} # W4 LLIZ ¢lojA Wi 2
AHES 733 & DMA A4S Fdsa £2HW Next LLI 45 53] v ¥ LLIE 9
o] Eolv WA o=w szttt ofgfe] 1Y LLIS FxE AWshe ¥l
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0x10 Source Address

Ox14 Destination Address st LLI
0x18 | Next LLI Address (0x20) |

0x1C Control

0x20 Source Address <« )

0x24 Destination Address " ond LI
0x28 | Next LLI Address(0x30)

0x2C Control )

0x30 Source Address <« A

0x34 Destination Address L Last LI
0x38 Next LLI Address (0x0)

0x3C Control )

Figure 9-3 Linked list

ok&t]o] 9lt}. DMAC + Next LLI
Address7} 0x09& #elstd a4 o] LLI 7} vpAEdS oA ot 2822 LLI 7} 24
T4 0x0 o Fold YA Foma Folgjof s},

— Multi Block Transfer

LLIZ 7|59 & dio]HE d$3t= 39S Multi Block Transfergtal ¥-27|% st} 5
stitel LLI 7} d43he dlolelE Block olaka gelakn] LLIel A% Block ¢ %7t #
t}. I3 Block Alol=&= Z+2be] LLICI 238k Control #|A]22H 2] Transfer SizeZ Aol Ht},
obgfle] 1¥-S Multi Block Transferdll ek A% F+2E HojFa Q)

DMA Transfer

Transfer Size 2 \
meEaE s\ ! !

Block Block o o o o Block

Burst Size £
&g =3 *\

Burst Burst e e . Burst Single
Transaction Transaction Transaction Transaction
AMBA AMBA AMBA AMBA AMBA
Burst Burst ¢t Burst Burst Single
Transfer Transfer Transfer Transfer Transfer

Figure 9-4 Multi Block Transfer

— Scatter & Gather with Liked list
Scatter= 3 Jolg]l2 Eo9= Ho]EE DMA A$S F3le BiA]7]= AL 20|35
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dolEE 3 THE Rox RS vt

=
-
s F9T + dvk

Gather 2 ®H9] ou|24 EoA 3
LLIZ o]&3}H Scatter®} Gather 7|%

obelle] 1™ LLIE AH&3le] Gather 7]5& Sk S Holdrh dAle LLIS| W&
2938 A4 e A%E vlolElE Peripheral® &71% Gather A4S a3k 9l
0x00200 Ox00EQD

0x0A000

0x0BO0O0

0x0C000

0x0D000

0x0E0QOO

OxOFO000

0x10000

0x11000

Figure 9-5 Gathering by using LLI
LLI2] 91A]= 0x20000 olA] A]2Hgtc,

A WA LLI W&
Source Address: 0x0A200
Destination Address: Peripheral Address
Source and Destination transfer width: 8bit
Source and Destination burst Size: 16 burst
Transfer Size: 3072 byte, 0xC0O0
Next LLI Address: 0x20010

T AR LLI W$
Source Address: 0x0B200
Destination Address : Peripheral Address
Source and Destination transfer width: 8bit
Source and Destination burst Size: 16 burst
Transfer Size: 3072 byte, 0xC0OO
Next LLI Address: 0x20020

vz g LLI W&
Source Address: 0x11200
Destination Address: Peripheral Address
Source and Destination transfer width: 8bit
Source and Destination burst Size: 16 burst
Transfer Size: 3072 byte, 0xC0OO
Next LLI Address: 0x0
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9.3.3  Auto Reload Operation

Auto Reload Operation®] 7]&2 &%+ DMA #%0] QPEQME ol Control #AAEHE ThA
Reloadste] DMA A4S ¥HEst= Zo|t}, ¥HE 3]4=3= Auto Reload count @A 2FH oz
AstA Ft}. Auto Reload”} 13 A& w] Auto Reload Count #ko] 14 Z.}ﬁ:’é‘}ﬂﬂ 0o] =™
Auto Reload® ZHA¥SFA] =t} Auto Reload OperationS HEe RE= HAo] glon DMA
Ago] 4aEANS v Auto Reload Count A =E 7} 0 o] ofy™ Auto ReloadE 33t
2] o] T,

- Transfer Hierarchy

Auto Reload Operation< Linked List Operation® 3 Multi Block Transfer® &F 3%t}
Block®] 7=+ Auto Reload count + 1 ©] H i Block ¢ dHlo]¥ H&ZS Transfer size®
A ET)

DMA Transfer

Transfer Size 2 ‘
SR ELS N v i) 1

Block Block e o o o Block

Burst Size £
HegEy .\

Burst Burst e e Burst Single
Transaction Transaction Transaction Transaction
AMBA AMBA AMBA AMBA AMBA
Burst Burst ¢ Burst Burst Single
Transfer Transfer Transfer Transfer Transfer

Figure 9-6 Auto Reload Operation Transfer Hierarchy

- Scatter with Auto reload
olgfe] ¥ Auto Reload Operationg 3}04 Scatter 7]52 HAFE oA},
Destination Scatter Addressi= Block A%o] @849 uwv}t} Destination Blocke] A2 4
dA HA0 R B9 9GS shrh AFEA = o] HAIAHE F3e] Destination Block 1+
2HX Scatter 7]s& F@sHA At

o it
B
1Y
itlo
(1)
[o o
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Source Data Destination Data
0xA0000 0xB0O000O
Block 0 »| Block 0
0xA0100
Block 1 0xB0120
\ e
0xA0200
Block 2
0xB0240

Block 2

Figure 9-7 Scatter with Auto Reload Operation

SR BN

Source Address: 0xA0000

Destination Address: OxB00O0O

Source and Destination transfer width: 32bit
Source and Destination burst Size: 4 burst
Transfer Size: 0x40

Auto Reload Count: 2

Destination scatter Address: 0x20

- Qather with Auto reload

Dest Scatter Addr
= 0x20

Dest Scatter Addr
= 0x20

olgfle] 19 Auto Reload Operations AFE-3F Gather 7|55 R+ oAt} Source

Gather Addresst 5% Z&Fo] &5E uvlt} Source £F9] A%}
[e)

Gather 71%5<& TFdstA Hrl.

== =
FAE <

2
L= 988 3t AgAE o] HAIAHE FdlY Source Block 79 HAS FoEM
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Source Data Destination Data
0xA0000 0xB0O0O0OO
g
Block 0 Block 0
Source Gather Addr 0xB0100
= 0x50
0xA0150 / Block 1
Block 1
0xB0200
Source Gather Addr Block 2
= 0x50
0xA0300

Block 2

Figure 9-8 Gather with Auto Reload Operation

RS IE!

Source Address: 0xA0000

Destination Address: OxB000O

Source and Destination transfer width: 32bit
Source and Destination burst Size: 4 burst
Transfer Size: 0x40

Auto Reload Count: 2

Source gather Address: 0x50

9.3.4  Peripheral Interface

- Hand Shake Signals

DMA Request 215 ¢ DMA Clear A3+ DMAZF Wl®28]7} oFd Peripheral #¢] dlojg A
%o 4 Handshake 210 2 Ho]HE ALt o AFE3E Al ol

DMA Request A&+ Peripherale] DMACO| Al ©lolE % "3 {45 u /\}%‘3}% NS ol
47FA7F dth (o}l ¥ #F) Peripherale ©]% yE AEsle] Request & 3l TA
o] o8] 7= Request 8= ZHS 3 &34 &=

DMA Clear 4Al&+ DMA Request A& o3t @2 DMACY} Peripherale] XU+ 3%

o]t
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——DMACBREQ—»
——DMACLBREQ—» DMA
Peripheral ——DMACSREQ—|
controller
——DMACLSREQ—»
+——DMACCLR—

#AMB& bus%

Figure 9-9 DMA Handshake Signals

-  DMABREQ
Burst Request 21&. o] A&7} Active ™ DMACH 93| Burst Transaction®] &
At HAEE = dlolE e 42 Burst Sizeol| Al AT,

-  DMASREQ
Single Request A&, o] A&+ Active ¥ DMACe] 23] Single Transaction ©]
il a=

- DMALBREQ
Last Burst Request A1Z. Peripheral ©] Flow Controlg& 9% 325 AAHRS
ol mkxt DMA Burst Request 4l5¢lS ¢ele Al&oltt. DMALBREQ 4Al&7t
Active ™ w}X% Burst Transaction®] @3t DMA dA4o] E8 3}

- DMALSREQ
Last Single Request 213. Peripheral ©] Flow ControlS 9<% ste® AASH S
g wpx]¥ DMA Single Request 21&< &&= Al&oltf. DMALSRE 3
Active ™ m}x|2 Single Transaction®] 231 DMA A%0] 5 % U}.

o
2

- DMACLR
DMA Clear 4135, Peripheral ©] 8 33}= 47}4] Request 213 Z inactive A7) 4l

Zo|t}.

- Time diagram of DMA Request

Peripheral®] RequestE® XU DMACE Program¥ Burst Size W& HoJEHE AE3 39
DMA Clear Als& HUA Ho. ojuf & AFo] T5H 4 -5ol= DMATC(DMA Terminal
Count: DMA A% £38) 213 % FA]d Active ©t}. o] A1 5 %3}9] Peripheral> DMA #
Fol T8 HASA AA T 5 Uk

Peripheral ©] DMA Clear (DMACLR)AIEE ®A ™ DMA Request A& E Inactive H
2 WEA "o} vk DMA Clear A&7} ©7] Aol Peripheral 222~% DMA Request A& &
Inactive AElE wrEH FA|7} dASEA Ak =3 Next DMA Request Al3E Bl wo =
dA DMA Clear A&7} Inactive A el wiwt 7153},
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HCLK | | | |
HSEL Jj vV Vv vV \\
HTRANS[1:0] UNonseq‘;lD{ Seq }CR Seq ;'C;(’ Seq D’
HADDR[31:0] O A 00 A X A 00 a i
HSIZE[2:0]
HBURST([2:0] (X controt{ ¥ controi | Controf |} Contro ()
HWRITE
HWDATA[31:0] ) Data ! Data [} Data ('} Data i)
HREADY I V V V !
HRESP[1:0] 1ok ) ok i) ok i) ok ik
HRDATAR 0] O I O
DMABREQ | -
DMACLR
DMAINTTC .
Figure 9-10 Time Diagram of DMA Request
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9.4 Register Description

9.4.1 DMA Interrupt Status ( DMAIntStatus )
Address: 8000_1400

Bit R/W Description Default Value
31:8 R Reserved
7:0 R Interrupt Status of Channel 0

ZF Qg HAgEd 4= 9= Interuptd T FEES

o] =t

ex) O HIE7} set 91 A% 09 A JAHHE A
1 HE7} set 91 A5 19 Ad QAHHE HAY

JEPEE Z57F 9em=z  DMATCISS
DMATCICE ¢olA AHHES F/E glsloF gt
t}.

9.4.2 DMA Terminal Count Interrupt Status ( DMATCIntStatus )
Address: 8000_1404

Bit R/W Description Default Value
31:8 R Reserved
7:0 R Terminal Count Interrupt Status of Channel 0

7z} 21499 Terminal Count SIEHE WAl f-32 <&
=t}

v

9.4.3 DMA Terminal Count Interrupt Clear ( DMATCIntClr )
Address: 8000_1408

Bit R/W Description Default Value
31:8 R Reserved
7:0 W Terminal Count Interrupt Clear 0

7t v EE i 2HE9 Terminal count QJEHHEE
Clear sl= 982 3t} Set oA HWA g A9
AEHEV} Clear Ht}.

9.44  DMA Error Interrupt Status ( DMAErrorintStatus )
Address: 8000_140C

Bit R/W Description Default Value
31:8 R Reserved
7:0 R Error Interrupt Status of Channel 0

7t Aol DMA A% o2 AHHEA T B F
72 e,
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9.4.5

DMA Error Interrupt Clear ( DMAErrorintClr)
Address: 8000_1410

Bit R/W

Description

Default Value

31:8

Reserved

R
7:0 W

Error Interrupt Clear

7} HEE g Ade DMA AE o CEHHPEES
Clear 8= 93-S 3t} Set sHAl =W g L9
e HE 7} Clear ¥t}

0

9.4.6

DMA Block Interrupt Status ( DMABIlockIntStatus )

Address: 8000_1414
Bit R/W Description Default Value
31:8 R Reserved
7:0 R Block Interrupt Status of Channel 0

7} A9l DMA Block SIEHHEd g @A 7=

s ki

9.4.7

DMA Block Interrupt Clear ( DMABIlockIntClr )
Address: 8000_1418

Bit R/W Description Default Value
31:8 R Reserved
7:0 W Block Interrupt Clear 0

Z} HEx= @l 29 DMA Block QEHHEE
Clear 8t &S gt} Set oAl =W &g 2E9

Sl HE7} Clear ®t}.

9.4.8

Address: 8000_141C

DMA Raw Terminal Count Interrupt Status ( DMARawTClIntStatus )

Bit R/W Description Default Value
31:8 R Reserved
7:0 R Raw Terminal Count Interrupt Status of Channel 0

Interrupt Enable ¥®]E® Disable ® Z} g9
Terminal Count SIEHEZ} HAEAQE=AE A+

.

9.4.9

Address: 8000_1420

DMA Raw Error Interrupt Status ( DMARawErrorintStatus )

Bit R/W Description Default Value
31:8 R Reserved
7:0 R Error Interrupt Status of Channel 0

Interrupt Enable B]EZ Disable & 2z} ade] o
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9.4.10 DMA Enabled Channel Status ( DMAEnbldChn )

Address: 8000_1424

ZF H|E= &ld AEe] DMA 7} Enable o] =4
2 49

Bit R/W Description Default Value
31:8 R Reserved
7:0 R Enabled Channel Status 0

9.4.11 DMA Software Burst Request ( DMASoftBReq )

Address: 8000_1428

AXEYo]H o7 DMA Burst Request AZE XA
e dAAEHolt sPHIEd] 18 24 W DMA
Burst Request 21 &7} A=W Cleare A§o= o]
Fol )

Bit R/W Description Default Value
31:16 R Reserved
15:0 RW Software Burst Request 0

9.4.12 DMA Software Single Request ( DMASoftSReq )

Address: 8000_142C

AT EYo]H o F DMA Single Request AT E A
st #HA=Holth sEn|Ed 15 2 A W DMA
Burst Request A&7} A EH Clears AE5 02 9]

o} A o).

Bit R/W Description Default Value
31 :16 R Reserved
15:0 RW Software Single Request 0

9.4.13 DMA Software Last Burst Request ( DMASoftLBReq )

Address: 8000_1430

Bit R/W Description Default Value

31:16 R Reserved

15:0 RW Software Last Burst Request 0
LT EJ o] o7 DMA Single Request A3 5 A4
st diAl2Holt, sign|Ed 18 24 HW DMA
Burst Request A&7} A Cleare AE 0.2 9]
o)t}
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9.4.14 DMA Software Last Single Request ( DMASoftLSReq )

Address: 8000_1434

AT Eo]H o2 DMA Last Single Request A& E
et dX2Holg, dEHEY 1S 2A HWH
DMA Last Single Request A&7} A= Cleare
ApE o2 o] Foit),

Bit R/W Description Default Value
31:16 R Reserved
15:0 RW Software Last Single Request 0

9.4.15 Channel Source Address Register (ChnSrcAddr)
8000_1500 / 8000_1520 / 8000_1540 / 8000_1560
8000_1580 / 8000_15A0 / 8000_15C0 / 8000_15E0

Address:

Bit

R/W

Description

Default Value

31:0

RW

Source Address

7zt g9l Source AddressE AAsIE A 2E
o}, ol A w ZE2 Source transfer Widtholl olef
Aligne] grolol ghr},

Source Addresst A EolA] dlo]E HFo] e H o
utel AbEo® s 2ElA o] X He= AA
v sko g HdEsob & HolE Y AddressE AAlSt
A H

Thoalg Ado] s&Fd AdHAA ol@s e
ou 7} vt ehufshd Z=Z1o] Read sk
T Ade A Hdsta 7] ol o
s Aol Tx5H F o HA=HE AAstA
o & dolH7t ¥ HAeA= g9 & =5

oo X

=2

Y0 9o 2 [y L o

o

0

9.4.16 Channel Destination Address Register ( ChnDstAddr )
Address: 8000_1504 / 8000_1524 / 8000_1544 / 8000_1564
8000_1584 / 8000_15A4 / 8000_15C4 / 8000_15E4

Bit

R/W

Description

Default Value

31:0

RW

Destination Address

Z} DMA A'29] Destination AddressZ A A &=
A 2~Eolt}, H3F AAE S Destination transfer
Widthell wa} Aligno] Zrolof 3ht},
Destination Address= A G4 dlolE HFo] X8
ol wet Asow Frkstt. A o] dHAAHE
AAY o=z HdFH = dHeolH7E AGEH= F4HE
AN BFAL AA H.
SHAITE Al do] &2 FQl AdEjolA o] ks ¢
2 ou7t gld. iyt Zz2a#o] Read e o
b Eld AEe AS X8y Q7] wjstolth thRk
-

Aol TaE F o] dAAHE AASHH ¢lojo

dolg7F 2% Ad=A= gl & & o

0
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9.4.17 Channel Linked List Item Register (ChnLLI)

Address: 8000_1508 / 8000_1528 / 8000_1548 / 8000_1568
8000_1588 / 8000_15A8 / 8000_15C8 / 8000_15E8
Bit R/W Description Default Value
31:2 RW Linked List Item Address 0
Zk DMA g9 A WA Linked List Item ©] 9] %] 3k
2ol AF FaE ARets dAzHelT. o @x
E]7} 0x00] obd grez MAw a1 o] Enable
W DMAC+E= o] F20 /A3 3 WA Linked List
Iteme Load 3led WF #HAEHES 7BAlsta
Linked List Operation< <=3J3+t}.
Default Valuei= Linked List Operation®] <=3)3}4|
o=t}
1:0 R Reserved 0

9.4.18 Channel Control Register ( ChnCntl)
Address: 8000_150C / 8000_152C / 8000_154C / 8000_156C
8000_158C / 8000_15AC / 8000_15CC / 8000_15EC

Bit R/W Description Default Value
31: 30 R Reserved -
29 RW | Destination Increment 0
AA %™ Destination o=@ 2~7F Holg HASo uwha)
As o2 F7het
28 RW | Source Increment 0
A Al HH Source A=#H A7 dloly HFe whet
AHs o2 713
26 1 24 RW | Destination transfer width 0
000 8bit 100 Reserved
001 16bit 101 Reserved
010 32bit 110 Reserved
011 Reserved 111 Reserved
Destination & data widthE AA3= HEo|t}
Source transfer width®} th2A AAH3= Aol 7t&
sttt
wkok Destination transfer width < Source tranfer
width ¢l 7% Transfer size AAd F2|3t}.
(Program Consideration ZF=)
23 R Reserved
22 : 20 RW | Source transfer width 0
000 : 8bit 100 Reserved
001 16bit 101 Reserved
010 32bit 110 Reserved
011 Reserved 111 Reserved
Source oA HA%3E= data widthES A= W Eo]
t}.
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19 R Reserved
18 : 16 RW | Destination burst size 0
000 : 1 100 : 32
001 : 4 101 : 64
010 : 8 110 : 128
011 : 16 111 : 256
Destination = Peripheral oA <=83}+= Burst
Transaction ¢ Z7]1& # A3},
AHB Burst Size®} A s 23S 8= A9
# o] Transaction©]th. (Transfer Hierarchy %)
Destination®] Memory¢l A $-ol% 5<%3F Burst size
2 HLs)
15 R Reserved
14 : 12 RW | Source burst size 0
000 : 1 100 : 32
001 : 4 101 : 64
010 : 8 110 : 128
011 : 16 111 : 256
SourceZ Peripheralel 4] 483} Burst
Transaction®] F71& A A3t}
AHB Burst Size9} A 24 S £ A9
#¥ o] Transaction©]th. (Transfer Hierarchy %)
Source’} Memory$l A-$o% =23 Burst Size®
-3k},
11:0 RW | Transfer Size 000

DMAC”} Flow Control &S & W] DMA Ado] A
S35l dolHe HA FS udy. AF T =
Byte”} o}y il Source Transfer Width 7} ¢} =
A AFHS AaS o2 2o

(Transfer size) x (source transfer width)

o] #2 AFEAZF AT ghol A ulolE dEo] 53
2 winjch 14 FoJEA 3 0 o] Hd DMA H$9]
TaEg. wEld DMA A5 o o] gk A =4
2 AF TE7HA G2 dolH &S g

DMAC 7} Flow Controller 7} o}d 749 o] ke
Al E] A WF Programol| A+ ©] & 025 Aok

o

ro —d
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9.4.19 Channel Configuration Register (ChnCfg)
Address: 8000_1510 / 8000_1530 / 8000_1550 / 8000_1570
8000_1590 / 8000_15B0 / 8000_15D0 / 8000_15F0

Bit

R/W

Description

Default

Value

31 : 22

R

Reserved

0

21

RO

FIFO Active
0: &% AEe FIFO Wol dlo]g 7} vlolgle
1: 819 Ade] FIFO el dlolE7t dolol

20

RW

Halt

0 : enable DMA request

1 : ignore DMA request.

AR o] H|EE ARgsto] FIFOO| of-d dlo]lH %
W71 A kar 7)3EA DMA Y-S Disable & 5 3l

o},

19

RW

Lock
o] H|EE AMASHA Locked transfer® +3stA4 =

.

18

RW

Block Interrupt Enable

Multi Block Transfer A$o|A Block A4S E9S
] A= JAEHE gk Enable Hl E©|t}. Block
Interrupt 7} 2A3H DMATE Block Interrupt”f
Clear 2 wj7}%] Next Block A4S RA3PstA] =1},

17

RW

Terminal count interrupt Enable
DMA % F8 ¥ HEo s Enable Bl Eo|t},

16

RW

Interrupt error Enable
DMA Error S1E|5 Ed] t]$t Enable U] E o]t}

15

Reserved

14 :12

RW

Flow Control

Value | Transfer type Flow controller

000 Memory-to—-Memory (Default) DMA

001 Memory-to—Peripheral DMA

010 Peripheral-to—Memory DMA

011 Source peripheral-to—-destination peripheral DMA

100 Source peripheral-to—-destination peripheral Dst. Perl.

101 Memory-to—Peripheral Peripheral

110 Peripheral-to-Memory Peripheral

111 Source peripheral-to—Destination peripheral Src. Peri.

o] k& Transfer type® Flow ControllerE ZAA 3+

o

11:8

RW

Destination Peripheral

16 7§12l DMA Request < 3t1E A8 3st= v Eo|t}.
0000: NAND Flash TX 0001: SDHC

0010: Reserved 0011: Reserved

0100: USB Device Bulk In 0101: Mixer Play CHO
0110: Mixer Play CH1 0111: Mixer Play CH2
1000: Mixer Play CH3 1001: Reserved

1110: Reserved 1111: Reserved

RW

Source Peripheral
16 7He] DMA Request % 3tyE A8 st= H|Eo|t}.
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0000: Reserved 0001: SDHC
0010: NAND Flash RX 0011: USB Device Bulk Out
0100: Reserved 0101: Reserved
0110: Reserved 0111: Reserved
1000: Reserved 1001: Mixer Record
1010: ADC
1110: Reserved 1111: Reserved

3:1 R Reserved 0

0 RW | Channel Enable 0

NEE A3 Al7)= v Eo|th. AFEA7F DMA A
| HIEE Set 3}Al =™ AA 3

=2 dlolg dFo] A#E BE dFo] Sus
AE o 72 Clear €t}
Auto Clear =A< t}&3 ).

1. ¥ DMA A59] 98
Linked List Operation $+&
Auto Reload Operation &5
Error @A 293 =81

N

APERbE s Hol e AdS AR TEF
T A9 AA 5= Enable HHEE clear 31
o ShARE g FIFOC] wobols dlelel= AbehA Al

9.4.20 Channel Source Gather Address Register ( ChnSrcGaAddr)

Address:

8000_1514 / 8000_1534 / 8000_1554 / 8000_1574

8000_1594 / 8000_15B4 / 8000_15D4 / 8000_15F4

Bit R/W Description Default Value
31:16 R Reserved -
16 RW | Auto Reload Source Address
o] HEV} A %A Auto Reload ZAA] Source
Address 7} %7] A 3dA Source Address=
Reload ¥t}
15:0 RW Source Gather Address 0

Auto Reload’} 32 Wl Source Addressel

Source Gather Address”} & st}
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9.4.21 Channel Destination Scatter Address Register ( ChnDstScaAddr )
Address: 8000_1518 / 8000_1538 / 8000_1558 / 8000_1578
8000_1598 / 8000_15B8 / 8000_15D8 / 8000_15F8

Bit R/W Description Default Value
31:16 R Reserved -
16 RW Auto Reload Destination Address

Auto Reload”} 4332 u] Destination Address 7}
Z7] AAZE ko0 2 Reload F U},

15:0 RW Destination Scatter Address 0

Auto Reload”’} 433¥ u] Destination Address®l
Destination Scatter Address”} © &l I t}.

9.4.22 Channel Auto Reload Count Register ( ChnAutoReloadCnt )
Address: 8000_151C / 8000_153C / 8000_155C / 8000_157C
8000_159C / 8000_15BC / 8000_15DC / 8000_15FC

Bit R/W Description Default Value
31:22 R Reserved -
21 RW Uncountable Auto Reload

AAsA =H Auto Reload Count®] Zta Al
o] Auto Reload”} F#|g+ o] Fo] X},

20:0 RW Auto Reload Count 0

AbEA= o] el Auto Reload 3|45 A3}
DMA A4S wHE3Ith Auto Reload count= AA
H Fell A Block #%9] Q‘EQ}AE W (Transfer
Size7} 0¢] HAS w) 1% FoE™ Auto reload
count’} 09] HW Auto Reload Operation®] %
Hr,
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9.5 Program Guide
9.5.1 Sumary of Register
Name Address | Type Description
DMAIntStatus 0x000 R DMA Interrupt Status
DMAT CIntStatus 0x004 R DMA Terminal Count Interrupt Status
DMATCIntClr 0x008 W DMA Terminal Count Interrupt Clear
DMAETrrorintStatus 0x00C R DMA Error Interrupt Status
DMAET roriIntClIr 0x010 W DMA Error Interrupt Clear
DMABIocklIntStatus 0x014 R DMA Block Interrupt Status
DMABIockIntClr 0x018 W DMA Block Interrupt Clear
DMARawT ClntStatus 0x01C R DMA Raw Terminal Count Interrupt Status
DMARawETrrorintStatus 0x020 W DMA Raw Error Interrupt Status
DMAEnNbldChns 0x024 R DMA Enabled Channels
DMASoftBReq 0x028 RW | DMA Software Burst Request
DMASoftSReq 0x02C RW | DMA Software Single Request
DMASoftLBReq 0x030 RW | DMA Software Last Burst Request
DMASoftLSReq 0x034 RW | DMA Software Last Single Request
ChnSrcAddr 0x100 RW | Channel Source Address
ChnDestAddr 0x104 RW | Channel Destination Address
ChnLLI 0x108 RW | Channel Linked List Item
ChnCntl 0x10C RW | Channel Control
ChnCfg 0x110 RW | Channel Configuration
ChnSrcGaAddr 0x114 RW | Channel Source Gather Address
ChnDestScatAddr 0x118 RW | Channel Destination Scatter Address
ChnAutoReloadCnt 0x11C RW | Channel Auto Reload Count
9.5.2 Programming Sequence
- DMA Operation (Memory to Memory)
1. AHEE Ads 49
2. 3l AMEe] Source Address A7 (ChnSrcAddr ##| =)
3. 3" A9 Destination Address 24 (ChnDstAddr @A 2=¥)
4. F HDe Source ¢ Destination®] Transfer Width 244 (ChnCntl #*]~¥)
5. a3 MEe Source 9 Destination®] Burst Size 2% (ChnCntl @] 2~¥)
6. sl 22 Transfer size(DMA AEH)E A (ChnCntl ## 2=H)
7. @9 A9 Enable & (ChnCfg ##] =H)
8. A% 4RE (DMAEnbldChns #| %] =€)
9. %
- DMA Operation (Memory to Peripheral)
L. A& Ads 49
2. 3 AL Source Address A (ChnSrcAddr #|A]2H)
3. 319 299 Destination Address 24, Peri®] 4 (ChnDstAddr @ #]2=¥)
4. &3 AL Source ¢ Destination®] Transfer Width A (ChnCntl @] 2~¥)
5. a3 <L Source ¢ Destination®] Burst Size A% (ChnCntl #*]~¥)
6. 3" D2 Transfer size(DMA AEHFH)E A (ChnCntl #A2H)
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A2 Transfer Type A A
A€ Enable ot
d5E gol

= oo

ofN A, o ot
il ofy ofl ofl

- Linked List Operation (Memory to Memory)
Linked List Item=> 72| FH| o] kil 74 ghot,
1. }B.%l— ;-(HL% KN /HF/H
AL WA LLL o 48 A

oﬂ"/]L €S Enable &

A% guE

=

O i

SIS

N

uto Reload Operation Program (Memory to Memory)
e AP A
g AHde] Source Address A A
3l 2ME ¢ Destination Address A #

A

1

2

3

4. AF M2 Source ¢ Destination® Transfer Width 224
5. 313 €9 Source ¢ Destination? Burst Size 274
6

7

8

9

1

g Aol DMA AEHS A4
g A2 Auto Reload Count A7
3l AH9<S Enable g+

A 485E 2l

0. F%

9.5.3 Program Consideration
AR TR

1. A4go] Enable¥d Fol= HEY HA2HES

g g 1d AgS wedsolo} dtl.

(ChnCfg #l A 2H)
(ChnCfg # A ~¥)
(DMAEnbldChns # A 2~¥)

(ChnLLI ##]2=H)
(ChnCfg ##] 2=H)

(DMAEnbldChns ## 2~H)

(ChnSrcAddr @A 2~¥)
(ChnDstAddr @A ~¥)
(ChnCntl d#2H)
(ChnCntl d#2H)
(ChnCntl ##] )

(ChnAutoReloadCnt @A ~H)

(ChnCfg @A 2~H)
(DMAEnbldChns # A 2~€)

WA sEA] Tolof st} Ado] Enable¥d ™

DMA A%l 3 Folug A% w3 dx2H g WA 24T WL F 9

WA AFgATE A el
shelgh ol A a0k B},

gA=HES WY s 9

4= A<Lo] Disable AE|QIX|

2. Source transfer width 7} Destination transfer width 2t} 2F& A9 DMA AE=HS
Destination transfer width ¢ ¥l47F H = dAs|oF 3t} dvhshH DMA AEHL
Source=ol A Readsl:= dHlo|8 ¢ % (Source width x Transfer size)2 2 AALE =]
DMA A% %Fo] Destination width x NO 2 X X3s'H Destination®® Writedhs
dlolg o] FEFAY FS 7 7] wEoltt.

3. Linked List Item< 0x0 HA|o] A& & g}
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10 FLASH MEMORY CONTROLLER

Flash dl®8E #=2ae &3 A3 16MByteso|™, Wxa]e] &% ’: ol 80Mhz7}
2] o] A% Flash Memory ControllerL AHB clocks #5310 ARgsl2z2 FHu A]xE &7
o] 2RF2 FFeA "tk

¥
rlr

10.1 Feature
- Single, Double, Quad HIE t©lolg % A
- H/W, S/W #2lo] 2]%t Flash Erase, Flash Program #| ¢
- XIP(eXecute In Place) A9

10.2 Function Description

10.2.1 Flash Mode Register (FLMOD)
Flash®] 5% RE=& AA g}
Single, dual Z18]3 quad ®A o2 A & 4 Ut}

10.2.2 Flash Baudrate Register (FLBRT)
Flash®] &% £5=& AA g}
%2} Clock? high pulse®} low pulse®] 2%2& dAst 4= gt}

10.2.3 Flash Chip Select High Pulse Width Register (FLCSH)
Chip select 213.9] deselect timeS AR 3t}

Chip select A&7} deselect7} HWH A4 A7 o] HHES &
Read &% %] read® & 49 10ns, EraseYt Program &
74§ 50nsE A AHoF i}

2] Ho) FlashE dAZ3s}e] AFgs 49 Flash typev}tth time #ko] U= 4 omz 2
A -g3sfofof gy,

aof @},

A
Z} S0 Status registerel] &

s
o

!
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10.2.4 Flash Command Register (FLCMD)

Chip Erase(C7h/60h), Power-down(B9h), Release Power—down(ABh) 5% command=

s
T 3

Chip Erase (C7h/60h)
o] registere] C7h && 60hE writed}™, flash AA7} eraseHt}.

Power—-down (B9h)

o] registeroll B9hE writed}H, Flasht 3us(tDP)% power-down’ e 7} ).

#(F9]) Power—-down A E]7F H7] Ao T2 ;e o2 wra] JAo A S Qoo

.

Release Power—-down (ABh)
o] registeroll ABhE writed}t™d Flashi 3us(tRES1)% power—-down’J B9l A stand-by AFH|

7} A,

10.2.5 Flash Status Register (FLSTS)

Flash9| status register? 39 1byteol H<:3}+= registero|t}.
T2 writes 3] 95 oJRE Fol

10.2.6 Flash 2nd Status Register (FLSTS2)

3l bitO(BUSY)S checkdts: €22 A&}

o

3

Serial Flash Serial Flash Serial Flash Serial Flash
Controller Memory Controller Memory
cMD:0x05 | [ R_SFSTS ol [ Swtwst |
7 0 7 0 ’7 7 0
CMD:0x35| | R_SFSTS2 [« | Stutus2 | cMD:0x01{ | R_SFSTS2 |15 Stutus2 |
I 0 15 8 15 0 15 8
ReadA| Write Al

Flash®] status register® A$ 1lbyteo] &3+ register©]t}.

Quad mode= A Y3sl7] &l bitl(QE)E setdt= =2 AREFHT}

10.2.7 Flash Sector/Block Erase Address Register (FLSEA/FLBEA)
FlashE sector®$] =< blockd$] & erased 4 ATt
o] register®l] erase? sectort} block®] addressE writedtd " P29 eraseE 3P 3t}

10.2.8 Flash WIP Check Period Register (FLWCP)
FlashE programd}7 Y} erasest= 59 write

Aol H o2 checkdls F715 AA T
o] registero] AA®E F7|nlt}t Flash9 status registerE A& 22 readste] 0¥ bit (BUSY)
2 golgt}, o] bit7b 114 00] =WA writes2to] =7} Hr),

10.2.9 Flash Clock Delay Register (FLCKDLY)
Flash® read timingg X A3}7] Y3} registero|t}.
Flash9 read clockS A4 ™ zkol] w2} delays

%1\

Advanced Digital Chips, Inc.
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10.3

Register Description

10.3.1

Flash Mode Register (FLMOD)
Address : 0x8000_0000

Bit

R/W

Description

Default Value

31:9

R

Reserved

8

R/W

Chip select control
1: Chip select 21& 7} H/Woll &J3f] Ao
0: Chip select 215 & Low level® 114

1b

R/W

Bus Error Enable
1: Flashol] Write o] dojd A, Bus ErrorZ
gAY

0: Flashol Write 3]-&

1b

Reserved

EQIO Mode Flag (Flash A o & &<l)

1: EQIO Mode

0: Normal Mode

Command Registerel EQIO(38h)E  writes}®
Flashi EQIOR =5 Agw ),

Performance Enhance Mode

(Flash #A19l of 5 &2l)

1: Performance Enhance Mode”7} % -&.

0: Normal Mode. A &5 %] &S

FLPEM Registerd]l 1< writed}¢] Performance
Enhance ModeE Enabledt$lS 749, Quad Read
o] AY EQIO E=d uwiwr A=),

R/W

Bus Ready Control

0: Write 529 4%, bus readyE Alo]. S/W7}
flashe] statusE& 13k o §la.

1: Write =2} & S/Wol| A flash9] status® &<l
St A,

Ob

Reserved

1:0

R/W

Flash Read Mode

00: Single Read Mode
01: Dual Read Mode
10: Quad Read Mode
11: Reserved

00b
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10.3.2 Flash Baudrate Register (FLBRT)

Address : 0x8000_0004

Bit R/W Description Default Value
31:8 R Reserved -
7:4 R/W | SCK High Pulse Width 111b
0000: 1clock 0001: Z2clocks
0010: 3clocks
1110: 15clocks 1111: 16clocks
3:0 R/W | SCK Low Pulse Width 111b
0000: 1clock 0001: Z2clocks
0010: 3clocks
1110: 15clocks 1111: 16clocks

10.3.3 Flash Chip Select High Pulse Width Register (FLCSH)

Address : 0x8000_0008

0000: 1clock
0010: 3clocks
1110: 15clocks

Bit R/W Description Default Value
31:4 R Reserved -
3:0 R/W | Chip Select High Pulse Width (100ns ¥ &) Fh

0001: 2clocks

1111: 16clocks

10.3.4 Flash Performance Enhance Mode Register (FLPEM)

Address : 0x8000_000C

Bit R/W Description Default Value
31:1 R Reserved -
0 R/W | Performance Enhance Mode Ob
1: Enable
0: Disable

10.3.5 Flash Command Register (FLCMD)

Address : 0x8000_0010

Bit R/W Description Default Value
31:8 R Reserved -
7:0 R/W | Flash Command Ob
10.3.6 Flash Status Register (FLSTS)
Address : 0x8000_0014
Bit R/W Description Default Value
31:8 R Reserved -
7:0 R Flash Status Ob

10.3.7 Flash Sector Erase Address Register (FLSEA)

Address : 0x8000_0018

Bit R/W Description Default Value
31:24 R Reserved -
23:0 R/W | Flash Sector Address to Erase Ob

Advanced Digital Chips, Inc.
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10.3.8

Flash Block Erase Address Register (FLBEA)
Address : 0x8000_001C

Bit R/W Description Default Value
31:24 R Reserved -
23:0 R/W | Flash Block Address to Erase Ob
10.3.9 Flash Data Register (FLDAT)

Address : 0x8000_0020

Bit R/W Description Default Value
31:0 R/W | Flash Data (8, 16, 32-bit supported) Ob
10.3.10  Flash WIP Check Period Register (FLWCP)

Address : 0x8000_0024

Bit R/W Description Default Value
31:0 R/W | Flash WIP Status Check Period FFFh
10.3.11  Flash Clock Delay Register (FLCKDLY)
Address : 0x8000_0028
Bit R/W Description Default Value
3:0 R/W | Serial Flash Feed-back Clock Delay Value Oh

10.3.12

Flash 2" Status Register (FLSTS2)
Address : 0x8000_002C

Flash 1" Status (Winbond only)

Bit R/W Description Default Value
15:8 W | Flash 2" Status (Winbond only) -
7:0 R/W | READ A -
Flash 2™ Status (Winbond only)
WRITE A

104
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11 LocAL MEMORY CONTROLLER

111 Register Description

11.1.1 SDRAM Control Register (MEMCON)
Address : 0x8000_0400

Bit RW Description Default Value
31:16 R Reserved -
15: 8 R Reserved -
7:6 R/W | Row Address Line Number 11b
00 : 11 bit 01 : 12 bit
10 : 13 bit 11 : 14 bit
5:4 R/W | Column Address Line Number 11b
00 : 8 bit 01 : 9 bit
10 : 10 bit 11 : 11 bit
3 R/W | Timing Constraint Select ( 0 : 100MHz %3}, 1: Ob
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
2 R/W | CAS Latency Ob
0: 2 Clock 1: 3 Clock
1:0 R/W | This bit determine data bus width Olb
00 : 8 bit
01 : 16 bit
10 : 32 bit
11 : Reserved
< Register 29 >
(1) Bit [16] : Bank 29l ths}e] Alg3l+= Memory 75 A8 3t}
(2) Bit [7:6] : SDRAM®] Row Address %E e gkt
(3) Bit [5:4] : SDRAM®] Column Address 2 A& 3it},
(4) Bit [3] : SDRAM & 2tell F Q23 Timing £71& ZAA g},
100MHzE 7]+2% 100MHz ©]742 Ao+ ‘0°S AEs}o]
TimingS %3S

: SDRAM =%l A CAS Latency CycleS A#3lit},
a3 Banke] SDRAMY Data Bus Z& Z2A 3},

(5) Bit [2]
(6) Bit [1:0] :

11.1.2 SDRAM Clock Delay Register (MEMCLKCON)
Address : 0x8000_0404h

Bit V44 Description Default Value
31:12 R Reserved -
11:8 R/W | Local SDRAM Clock Generation (Clock delay) Oh
0000 : CLOCK 1000 : Invert CLOCK
0001 : CLOCK+ 1ns 1001 : Invert CLOCK+ 1ns
0010 : CLOCK+ 2ns 1010 : Invert CLOCK+ 2ns
0011 : CLOCK+ 3ns 1011 : Invert CLOCK+ 3ns
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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
7:0 R/W | IMhz Clock generation Divider Value FFh

< Register A% >

(1) Bit [11:8] : SDRAM®] Data ¢17] Aldl A}&%+& SDRAM Feedback Clocke] A <1
ALEZS AA3

(2) Bit [7:0] : SDRAM Refresh &2F& ¢1sted 1IMHz T34+E AAdst=d 223 3hs
A A8}, AR5+ Main Clockel]l @WekA Main Clock / (n+ 1) AAHE =
dividergtol+ n-1 & A A3}

11.1.3 SDRAM Refresh Control Register (MEMREFCON)
Address : 0x8000_0408h

Bit RW Description Default Value
31:10 R Reserved -
9 R/W | Refresh Period Ob
< Refresh Source : 1Mhz >
0: 15 usec 1: 30 usec
8 R/W | Number of Refresh Cycle / Period Ob
< Refresh Source : 1Mhz >
0:1 Cycle 1: 2 Cycle
71 R Reserved -
0 R/W | O: Auto Refresh 1: Self Refresh Ob

< Register A% >

(3) Bit [9] : IMHzE AF&3t= 259 Refresh F7]o tjgt A9S o},
(4) Bit [8] : gt F7]q <JsA 2 W9 RefreshE & ZUA A},
(5) Bit [0] : Refresh Mode select.
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12 EXTERNAL SRAM CONTROLLER

12.1 Function Description

2] ¥o]l 8/16-bite] NOR Flash, PROM, SRAMS A3ttt Hf 512KB 7] WEHE 4
MR AH8& 4= Sl

External  Static Memory®e]  InterfaceES  ¢3] SRAM_ALE1l, SRAM_ALEQ,
SRAM_nCS[3:0], SRAM_nRE, SRAM_nWE, AD[15:0], A[18:16], nBE1S A 3},

&) Fo]l 8-bit SRAM Memory$e] Interface2 3 o), AD[7:0]°lA Address[15:0]¢}
Data[7:0]9 A&7} 2AsTF SRAM_ALELYA AD[7:0]2 Latchdt'd Address[15:8]°0] &

i SRAM_ALEO®lA AD[7:0]12 Latchdt® Address[7:0]¢] ®t}. o]& AD[7:0]&
SRAM_nCS, SRAM_nRE, SRAM_nWE<®] #7Fo|A Datal7:0]1& 2AY o1& 4

HOK T\ T T T T
A[18:16] Address[18:16]
AD[7:0] ZZ7X__Address[15:8] X Address[7:0] X Data[7:0]

SRAM_ALEL [\

SRAM_ALEO [\

SRAM_nCS —

SRAM_NRE /

SRAM_nwWE L CSS >« OES >4 HACC——»4—tOEH-»tCSH-»

Figure 12-1 External 8-bit SRAM Memory Timing Diagram

8-bit interface : 8-BIT SRAM AlZ Al

8-BIT SRAM
nCS > CSx
nWE \WEX
RE » OEx
n
SRAM s> | Hion
Address Addr[15:8]
Interface —ooor ™| Leteh :
—l/ ADR[15:0]
» low Addr[15:0]
SRAMALED Address —»
o0~ L—Ltatch Addr[7:0]
AL18:16] »| ADR[18:16]
- AD[7:0] - DATA[?O]

Figure 12-2 Connection 8-bit SRAM Memory
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@)X o] 16-bit SRAM Memory2te] Interfaces & o, AD[15:0]°14 Address[15:0]%}
Data[15:0]9] A&7} AT SRAM_ALEOl A ADI[15:0]12 Latchdt® Address[15:0]9]
Hr} o]3 AD[15:0]2 SRAM_nCS, SRAM_nRE, SRAM_nWE®] 7t A Data[15:0]& 2 A

o

HolK T\ T T LT
A[18:16] Address[18:16]
AD[15:0] ~7X__Address[15:0] X% Data[15:0]
SRAM_ALEO [\
SRAM_nCS e Ul
SRAM_NRE /
SRAM_nWE CSS > OES—>4—HACC——>—{OEH-»<-tCSH-»

Figure 12-3 External 16-bit SRAM Memory Timing Diagram

16-bit interface : 16-BIT SRAM A= Al

16-BIT SRAM
— »1CSx
nWE | WEX
nRE g Ox
— ™ UBEX
SRAM e R i
Interface SRAMALED™ I Address —aaiear

—
ADL15:8] Latch
- ADR[14:0]
S| L Low Addr[15:1] D

Address ———p

»| ADR[17:15]
AL18:16]
B AD[15:0] > DATA[15:0]

Figure 12-4 Connection 16-bit SRAM Memory
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12.2

Register Description

12.2.1 External SRAM_nCSO0 Area Control Register (CSOCTRL)
Address : 0x8000_0800

Bit R/W Description Default Value
23 122 R/W | tALE1H : Address Latch Enable Hold 11
00 : 0 Clock 01 : 1 Clock
10 : 2 Clock 11 : 4 Clock
21:20 R/W | tALE1S : Address Latch Enable Setup 11
00 : 0 Clock 01 : 1 Clock
10 : 2 Clock 11 : 4 Clock
19 : 18 R/W | tALEOH : Address Latch Enable Hold 11
00 : 0 Clock 01 : 1 Clock
10 : 2 Clock 11 : 4 Clock
17 : 16 R/W | tALEOS : Address Latch Enable Setup 11
00 : 0 Clock 01 : 1 Clock
10 : 2 Clock 11 : 4 Clock
15:14 R/W | tCSS : Address Set-up before SRAM_nCS0O 11
00 : 0 Clock 01 : 1 Clock
10 : 2 Clock 11 : 4 Clock
13:12 R/W | tOES : Chip Selection Set-up nRE / nWE 11
00 : 0 Clock 01 : 1 Clock
10 : 2 Clock 11 : 4 Clock
11:8 R/W | tACC : Access Cycle 1111
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 | tOEH : Chip Selection Hold on nRE / nWE 11
00 : 0 Clock 01 : 1 Clock
10 : 2 Clock 11 : 4 Clock
5:4 R/W | tCSH : Address Holding Time after SRAM_nCSO 11
00 : 0 Clock 01 : 1 Clock
10 : 2 Clock 11 : 4 Clock
3 R/W | This bit determines whether using nBE1 pin for 0
16bit Data bus
0 : Not using nBE1 1 : Using nBE1
2 R/W | This bit determines WAIT status 0
0 : nWAIT Disable 1 : nWAIT Enable
R/W | This bit determines data bus width 0
0 : 8 bit 1:16 bit
0 R/W | Error Response Enable bit in Read only Memory 0
0 : Error Response Disable
1 : Error Response Enable
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12.2.2 External SRAM_nCS[3:1] Area Control Register (CSxXCTRL)
Address : 0x8000_0804 / 0x8000_0808 / 0x8000_080C

Bit R/W Description Default Value
31: 24 R Reserved -
23 122 R/W | tALE1H : Address Latch Enable Hold 11

00 : 0 Clock 01 : 1 Clock
10 : 2 Clock 11 : 4 Clock
21:20 R/W | tALE1S : Address Latch Enable Setup 11
00 : 0 Clock 01 : 1 Clock
10 : 2 Clock 11 : 4 Clock
19 : 18 R/W | tALEOH : Address Latch Enable Hold 11
00 : 0 Clock 01 : 1 Clock
10 : 2 Clock 11 : 4 Clock
17 : 16 R/W | tALEOS : Address Latch Enable Setup 11
00 : 0 Clock 01 : 1 Clock
10 : 2 Clock 11 : 4 Clock
15:14 R/W | tCSS : Address Set-up before SRAM_nCSx 11
00 : 0 Clock 01 : 1 Clock
10 : 2 Clock 11 : 4 Clock
13:12 R/W | tOES : Chip Selection Set—up nRE / nWE 11
00 : 0 Clock 01 : 1 Clock
10 : 2 Clock 11 : 4 Clock
11:8 R/W | tACC : Access Cycle 1111
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 | tOEH : Chip Selection Hold on nRE / nWE 11
00 : 0 Clock 01 : 1 Clock
10 : 2 Clock 11 : 4 Clock
5:4 R/W | tCSH : Address Holding Time after SRAM_nCSx 11
00 : 0 Clock 01 : 1 Clock
10 : 2 Clock 11 : 4 Clock
3 R/W | This bit determines whether using nBE1 pin for 0
16bit Data bus
0 : Not using nBE1 1 : Using nBE1
2 R/W | This bit determines WAIT status 0
0 : nWAIT Disable 1 : nWAIT Enable
R/W | This bit determines data bus width 0
0 : 8 bit 1:16 bit
0 R/W | Error Response Enable bit in Read only Memory 0
0 : Error Response Disable
1 : Error Response Enable
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13 NAND FLASH CONTROLLER

NAND Flash Alo]7] & 8-bit /O E}Y ¢ NAND Flash memoryete] dolg d4S g sic),

13.1 Features
- 8bit 1/0 support

- 3-cycle/4-cycle/5-cycle Address support
- 1bit for SLC and 4bit/24bit ECC for MLC
- Auto ECC Decoding support

NFCTRL_IRQ

SYS_ RESETX w—
(To All Blocks)

adr_siz
(From external pin) ——

(To Interrupt Controller) -

%

\/

AHB BUS

NFCFG ———»J NF_nCS
\
—»[J NF_CLE
| -
o Controller /
A NFCTRL '« — | Auto Boot logic >3 NF_nWE
14
I'_ ] {3 NF_nRE
-
o
NFSTAT < {ONF_nBUSY
L 1bit ECC
4-bit ECC
L : 2abitecc [
NFCMD I
NFADD :
- {3 NF_10[7:0]
) NFDATA : A
| —>\|
| >
- I =J
A 1Kbytes T >
Buffer

&

Figure 13-1 NAND Flash Controller Block Diagram
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13.2 Function Description

Data Read/Write

1. dHolE AES 93 Elo]W S NFCFG dlA| ~E o AA 3},

2. NAND Flash Memory CommandE NFCMD # A 2 E|d] A=A s},

3. 4<% NAND Flash Memory9 F4E NFADR dA2HEZ Fa AA3). oluf
NAND Flashol] Ao Z 23k Address cycle 9 wHE3dlo] A A sto]of 3},

4. NFCPUDATA #A2=HE &3] Read/Write 54& 33t dolgE ¢l7] A
= doHE 23 W FHolE RF=A] NDFL_nBUSY® S &<Qlslefof &t}

e[\ L L

NAND_ALE
NAND_CLE

NAND_nWE
NAND_nRE

<—TS—><— Twp / —bd—-rh—b
Trp

Figure 13-2 Read/Write Timing Diagram of NAND Flash Memory

DMA Operation

NAND Flash #A|o]7]&= DMA %S A sty WA DMA Aloj7]|E& AAH3 F NAND
Flash Aloj7]& AAE& gtth. NFCTRL #A~Ho|A DMATAS A4 A =W NAND
Flash Memory ¢ DMA A% A1Z3ktl. NAND Flash Memory”} Large type(2AthHY 7
5, AWl 2KBytes7hA A& &ele] dAo] 7hsstH, Small type(141H)Q! -+ 512Bytes

7HARE AR 4 gl

13.3 ECC Operation

adStar= SLC B} 2] NAND Flash ¥4k o}zl MLC B} NAND Flash® #| gt}
MLC E}¢J2] NAND Flashi SLColl H]&] olg] 2AEo] =7] o o] o#E RA3|Fo
oF Ahg3k 4= 9l

adStar®] NAND Flash Controller= BCH ¢85S ©]83l9 Parity bitS A0, o]
& ol&ste] HeolH s 578 & A= 7les AEdh 512Bytes?] HlolE ol thato]
4bit o 2], 1Kbytese] ©lo]E ol 24bit o & 7HA] HAEF @ EJS 1 Y3}
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ECC Encoding

1.

w

NAND FlashE& AF&3}7] ¢18] NFCFGHEIA 2B E A3 & Command®t Address
5 dAE3.

NFECC10 @A =B E readdte] ECCHE|el ECCHH A 2B E cleardtt}.
NFCTRL @A ~¥2 ECC GEN bitE 12 A3}, (ECC Generation enable)
512Bytes =& 1024Bytes®] Hlo|HE &gt dHolHE HdEd winirt 52-bit &
= 336-bit Z7]9] Parity bits7} A4 =] NFECCnEol A%t}

512Bytes =< 1024Bytes? AFo] &= %™, NFECCO, NFECC1 #A~H A=
readdto] W&ol A3l <=t

Al 512Bytes =2 1024Bytes @ = A$3l7] Y35te] 2-5 HAH S ¥HE3)

3k Ho]x] A7]e] Mol fEEW, NFCTRL # A 2E 2] ECC GEN bitE 022 A=A
3lt}. (ECC Generation disable)

Wz o AAs] FUE ZF 512Bytes =2 1024Bytesol] 3k Parity bitsE NAND
Flash®| spare <ol # %3}

ECC Decoding by S/W

1.

NAND FlashE& AFE-3s}l7] ¢l8] NFCFGHAI2HE A4 & Command®} AddressE
A&},

NFECC10 #dA2=HE readste] ECCAElS ECCHE YA ~HE cleardtt}.
NFCTRL @A 2B A 4-bit =& 24-bit ECC ModeZ A ¥#3s}a, ECC GEN bitE 1
2= A3}, (ECC Decoding enable)

512Bytes =& 1024Bytes?] H|°]EZ read3dtt}.

512Bytes =& 1024Bytes read’} &5 5 W, spare J ol HZ3e] | F3= Parity
bitsE read?dtt}.

Parity bitse] read’} ¢5HWH, AFZHO=Z decoding FPES AlFEY, Al&A=
NFSTAT @A ~E oA decodingt® 59} AF ofF-5 Folg 4=
Decodingo] €25 W, NFERRLOCO~3 && ~23 #AIAEo| ozrt 2Ae 9= 9}
NFERRPTNO~3 5 ~23 #A|2=F]ol 8bit o] sj&lo] A7}

NFERRLOCn #1229 8bit do]E ¢ NFERRPTNn %= Exclusive-OR3}e] £4+5 )
olH & Hsitt.

gk Ho| A & read®d W7bA] 2-8 A S wHEST

ECC Decoding by H/W (Auto ECC Decoding)

1.

2.
3.

o

NAND FlashZ A}g37] Y8 NFCFGHAAHE A3 & Command®t Address
= A}

NFECC10 #A2HE readste] ECCAFHIeF ECCHE HAAEHE cleardtr).
NFCTRL #A ~E|A 4-bit && 24-bit ECC ModeE A®star Auto ECC
Decoding bitE 1% AA3stA, 505 NAND Flasholl A o8 ¢} parityS g0l &
ol

NFSTATel A} Auto ECC Done bit7} 10] ==
NFECD #dA2~HE S3 H55¥ dolgE &&=
st Ho] X & readd wW7pA 2-5 FHAES RHEESH

N

& Fagy.
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13.4

Register Description

13.4.1 NAND Flash Memory Control Register (NFCTRL)
Address: 0xA000_0C00

Bit

R/W

Description

Default Value

16

R/W

Auto ECC Enable bit

0: Auto ECC done

1: Auto ECC Start

o] bitE setdld Auto ECCE Al &shH
Ao 2 cleardt}.

kil

0

15

R/W

4-bit ECC Mode Set bit
0: 24-bit ECC Mode
1: 4-bit ECC Mode

14:13

Reserved

12

R/W

ECC Generation Enable bit
0 : Disable 1 : Enable

11

R/W

Endian Select bit

O : Little Endian 1 : Big Endian

10

R/W

Data Swap Size

0 : 8bit 1 : 16bit

R/W

DMA Write Request bit

0 : DMA Write Request Clear

1 : DMA Write Request

o] bitE setdd DMA HAES Al ZstA
HH 2E o7 cleard ).

o, &5

R/W

DMA Read Request bit

0 : DMA Read Request Clear

1 : DMA Read Request
o] bitE setdt™ DMA &S A=aHA
HH Ao R cleard .

Hy, g5

R/W

Busy End Interrupt Enable bit
O : Interrupt Disable
1 : Interrupt Enable

R/W

DMA Clear Interrupt Enable bit
O : Interrupt Disable
1 : Interrupt Enable

R/W

BCH ECC Decoding Done Interrupt Enable bit 0

O : Interrupt Disable
1 : Interrupt Enable

R/W

Auto ECC Done Interrupt Enable bit
O : Interrupt Disable
1 : Interrupt Enable

3:0

R/W

Reserved
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13.4.2 NAND Flash Memory Command Set Register (NFCMD)
Address: 0xA000_0C04

Bit

R/W

Description

Default Value

7:0

R/W

NAND Flash Memory Command

O0h

13.4.3 NAND Flash Memory Address Register (NFADR)
Address: 0xA000_0C08

Bit

R/W

Description

Default Value

7:0

R/W

NAND Flash Memory Address

O0h

13.4.4 NAND Flash Memory Data Register (NFDATA)
Address: 0xA000_0COC

Bit

R/W

Description

Default Value

31:0

R/W

NAND Flash Memory Read/Program Data
32/16/8-bit accessible

0000_0000h

13.4.5 NAND Flash Memory Operation Status Register (NFSTAT)
Address: 0xA000_0C14

Bit R/W Description Default Value
16:12 R Error bit count 0
ECC7} ¢t5% %, #HE% Error bite] 7l
11 R Read data not FF Flag 0
Erase ¥, NAND Flash® data’} A% FFelA &<l
St S22 AR8-#ETh 9] data’t FE7F obd 7%
12 set¥™, o] HA~HE ¢JoW cleard .
10 R Reserved -
9 R DMA Write Done 0
DMA Write7} 945 5™ set®t}. o] registerE ¢} o
H clear® o}
8 R DMA Read Done 0
DMA Read”’} 2&5W setd ). o] registers o
™ clear¥t}.
7 R BCH Decoding Done Status 0
ECC9 Decodinge] &&%H set¥t}). o] register
= ¢2jod cleardlth
6:4 R Reserved -
3 R BCH Decoding Result 0
0 : Decoding Fail 1 : Decoding Success
2 R Auto ECC Done bit 0
o] bit7} 1o]¥ Auto ECC7} €55 S eI
o] registerg $] 9 clear®t}.
1 R NAND Flash Memory nBusy Level nBUSY Level
0 : Busy 1 : Ready
0 R NAND Flash Memory Busyx Rising Edge Status 0
Ready/Busyx Al&7} lowolA] high® Wsld 1%
AAH. o] register® ¢12™ clear 7} ® o}
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13.4.6 NAND Flash Memory ECC(Error Correction Code) Register (NFECC)
Address: 0xA000_0C18

Bit R/W Description Default Value
23116 | R/Clea | ECC2 FFh
r (~P4, ~P4’, ~P2, ~P2’, ~Pl, ~P1’, ~P2048,
~P2048°)
15:8 R/Clea | ECC1 FFh

r (~P1024, ~P1024°, ~P512, ~P512°, ~P256,
~P256°, ~P128, ~P128")

7:0 R/Clea | ECCO FFh
r (~P64, ~P64°, ~P32, ~P32’, ~P16, ~P16°, ~P8,
~P8’)
*** p1~P4 : Column Parity , P8~P2048 : Row Parity
xxx ~ 1 Logically inverse operation
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13.4.7 NAND Flash Memory Configuration Register (NFCFG)

Address: 0xA000_0C1C

Bit R/W Description Default Value
20 R/w | Read data Latch timing Adjust bit. Configure as 1
system clock.
0 : Minimum ~ 60Mhz
1 : 40Mhz ~ Maximum
19 1 17 R Reserved -
16 R/W | NDFL_nCS Control 1
0 : Chip Enable
1 : Chip Disable
15 R Reserved L
14 : 12 R/W | Ts : NDFL_ALE/NDFL_CLE Set-up Time 111
000 : 1 Clock 001 : 2 Clocks
010 : 3 Clocks 011 : 4 Clocks
100 : 5 Clocks 101 : 6 Clocks
110 : 7 Clocks 111 : 8 Clocks
11 R Reserved -
10: 8 R/W | Twp : NDFL_nWE Pulse Width 111
000 : 1 Clock 001 : 2 Clocks
010 : 3 Clocks 011 : 4 Clocks
100 : 5 Clocks 101 : 6 Clocks
110 : 7 Clocks 111 : 8 Clocks
7 R Reserved -
6:4 R/W | Trp : NDFL_nRE Pulse Width 111
000 : 1 Clock 001 : 2 Clocks
010 : 3 Clocks 011 : 4 Clocks
100 : 5 Clocks 101 : 6 Clocks
110 : 7 Clocks 111 : 8 Clocks
3 R Reserved -
2:0 R/W | Th : NDFL_ALE/ NDFL_CLE/ NDFL_nCS Hold 111
Time
000 : 1 Clock 001 : 2 Clocks
010 : 3 Clocks 011 : 4 Clocks
100 : 5 Clocks 101 : 6 Clocks
110 : 7 Clocks 111 : 8 Clocks
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13.4.8 NAND Flash Memory ECC Code for LSN data (NFECCL)
Address: 0xA000_0C20

Bit R/W Description Default Value
15:8 R S_ECC1 FFh
1, 1, 1, 1, 1, 1, ~P4_s, ~P4_s)
7:0 R S_ECCO FFh
(~P2_s, ~P2’_s, ~P1_s, ~P1’_s, ~P16_s, ~P16°_s,
~P8_s, ~P8’_s)
*** P] s~P4 s : Column Parity, P8 s~P16_s: Row Parity
%% ~ | Logically inverse operation

13.4.9 NAND Flash Memory Error Corrected Data Register (NFECD)
Address: 0xA000_0C24

Bit R/W Description Default Value

31:0 R Automatically Error Corrected Data =

13.4.10 NAND Flash Memory Spare Address Register (NFSPADR)
Address: 0xA000_0C28

Bit R/W Description Default Value

15:0 R/W | Spare address to access during Auto ECC 0000h

13.4.11 NAND Flash Memory MLC ECCn Register (NFECCn)

Address: 0xA000_0C2C / 0xA000_0C30 / 0xA000_0C34 / 0xA000_0C38 /
0xA000_0C3C / 0xA000_0C40 / 0xA000_0C44 / 0xA000_0C48 /
0xA000_0C4C / 0xA000_0C50 / 0xA000_0C54

Bit R/W Description Default Value

31:0 R 4-bit ECC Parity Value 0000_0000h
52-bit parity[31:0] / 52-bit parity[52:32]

24-bit ECC Parity Value
336-bit parity[31:0] , 336-bit parity[63:321],
336-bit parity[95:64] , 336-bit parity[127:96],
336-bit parity[159:128], 336-bit parity[191:160],
336-bit parity[223:192], 336-bit parity[255:2241,
336-bit parity[287:256], 336-bit parity[319:288],
336-bit parity[335:320]
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13.4.12 NAND Flash Memory Error Location n Register (NFERRLOCn)

Address:

0xA000_0C58 / 0xA000_0C5C / 0xA000_0C60 / 0xA000_0C64 / 0xA000_0CE8 /
0xA000_0C6C / 0xA000_0C70 / 0xA000_0C74 / 0xA000_0C78 / 0xA000_0C7C /
0xA000_0C80 / 0xA000_0C84 / 0xA000_0C88 / 0xA000_0C8C / 0xA000_0C90 /
0xA000_0C94 / 0xA000_0C98 / 0xA000_0CI9C / 0xAO00_OCAO / 0xA000_0CA4 /
0xA000_0CA8 / 0xA000_0CAC / 0xA000_0CBO / 0xA000_0CB4

Bit

R/W Description Default Value

10: 0

R Error byte location 15~24" 0000h

13.4.13 NAND Flash Memory Error Pattern n Register (NFERRPTNN)
Address: 0xA000_0CB8 ~ 0xA000_0D14

Bit

R/W Description Default Value

7:0

R Error byte pattern 15'~24™ 00h

13.4.14 NAND Flash Memory ID Register (NFMID)
Address: 0xA000_0D18

Bit

R/W Description Default Value

31:0

R NAND Flash ID 0000_0000h
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14 SD HOST CONTROLLER

14.1 Features

- SD (ver 2.0) / MMC (ver 3.31) 7}= #]¢)

- High Speed (50 MHz)
- 1bit / 4bit data bus =]
-DMA % A

- 64 byte FIFO W%

- 40 bit Command Register

- 136 bit Response Reg

24l

<

ister

14.2 Block Diagram
CMD register CMD control Tx cmd
—> (40 bit) —> c _
. - v| CMD Line
— Response register RX resp
@ <— (136 bit) <—
<
2 I SDCLK
[}
< AMBA CLK control »
o <> | interface
<
DATA control Tx data[3:0]
FIFO N - DATA Line
(64 Byte) Rx data[3:0]
J

14.3 SD Card Proto

col

Figure 14-1 SDHC Block Diagram

SD card ¢ SD Host Alo]e] EA1& start bitoE A2 A] stop biteE E1}E= command
¢} response, dataZs 7|9t 2 3o},

Command : Command+ Host(Controller)”} Command lineS &
Gojolth, Commands o8 719 SD =% &3 Al
command ¢ Address® AEH

command 2 EF3o},

Response :

g3 A%t

Host7} 43 Command © th3l SO Z M

A

7

3l SD 7t== dAFs= 9

A4 %= broadcast

shtel SD FhEent AEEE=

addressed

F=7} Command line<

Data : Host oA SD 7)== %= SD 7}=o|A] Host® Data lined £3to] 53 W9z
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AEEm durd o7 1 blockd 7] 512byte = 1024 byte ©]t}.
SD Card protocol oA+ dHolg A% AFHAHAS 98 Command °F Response 18] il

Data® CRC73 CRC16Z A A3 CRC Z- A oF AEL st=9o] Y Fol|a] 22
2 o] Fofxit},

14.4 Register Description

14.4.1 SDHC Control Register (SDHCCON)
Address : 0xA000_1000h

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

Hoste] ™3t Enable B]Eo]t}. o] H]EZ} Disable
FEj7E HH AEEZH Y] AHle 278 UlE o
HEL 5 clear®l ).

0 : Disable (Controller is initialized)
1 : Enable

4:3 R/W | Memory access type 00b
o] HMEx SD WX 7=o] DataZ A%
dolel dd WS AsA €k

00 : byte align

01 : short align

10 : word align

ON
i)
£

11 : not use
2 R/W | DMA mode selection Ob
DMAE Al&sle] w274 goHE A5 = Ie

BEE AFs.
0 : Normal mode (data transfer by CPU)
1 : DMA mode (data transfer by DMA)

1 R/W | Bus width Selection Ob
O : 1bit data bus
1 : 4bit data bus

0 R/W | MMC/SD clock enable Ob
0 : Disable
1 : Enable

14.4.2 SDHC Status Register (SDHCSTAT)
Address: 0xA000_1004h

Bit R/W Description Default Value
31:16 R Reserved -
15 R Card_Insertion Ob

Data line[3]& &3to] SD7I=E7F &30l A=
AE gelFs HEoT.  olF AREshr] fsiAE
data line[3]& weak Pull-down A& do}o} 3t
=3

0 : No card insertion detection

1 : card insert detected
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14 R

Card_Removal

Data line[3]& E3lo] SDt=7F &
=AE EEFe HlEC’]E}.

0 : No card removal detection

1 : card remove detected

Foll A A A=A

Ob

13 R

FIFO full
64vtol = HloJ¥ FIFO 7} 745 Zh&& Yeblie
Eo|t}.

Ob

12 R

FIFO half full
64ulo] E dloE| FIFO 7} vk o4 &g vrehl)
= njEolt,

o~

Ob

11 R

FIFO empty
64ulo] E dHlolE FIFO7} HI YA &S e
o]t}

s
)
[

1b

10 R/C

Command & response transaction done

Host”} CommandE HWS uw 2o ojsk
responses HUSS dEF= H|Eo|th, whef
Response”}t C’#o}xl gE HAALAA A=
Time out errorg TAA| 7|7 o] HIEZ} 10] ),
0 : Command and response transaction is in
progress

1 : Command and response transaction is done

Ob

9 R/C

Data Write operation done

Data write operation®] 95 HJSS LdHF+= H
Eo|t}. Data CRC error7} WA -0l % write
operation®] TR EHA] o] H|EZ} 1o] Hu}

0 : Write operation is in progress or incomplete

1 : Write operation complete

Ob

8 R/C

Read operation done

Data read operation®] 94EEHUSS dEFE= 1
o]t}. Read data CRC error7} A3 7 -5-9
read operation®] =85 % WA] o] H|EY} 1o] Hr},
0 : Read operation is in progress or incomplete
1 : Read operation complete

H lrﬂ

Ob

7:6 R/C

Write CRC error code

Write operation #3 Fo SD/I==HE @
CRC At A¥%E Yeflle F=olth. Sh7tE=E
Host7} gt E54 dHolg & B o njt} 2t 550
gk CRCE #HAFske] 1 23 k& Hostdll Al H%
Ela=

00 : No CRC Error

01 : CRC Error ( dHlo]H EFo|A CRC 97 2
)

10 : No CRC response ( Ho]E £=
Al A L)

11 : Reserved

o] SD 7}=9]

00b

5 R/C

Response CRC error

Response ©| CRC &7} #AAL-S IdHF= H
Eo|t},

0 : No error

1 : Response CRC error occurred

Ob
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4 R/C | Read data CRC error Ob
SD7F=Z -8 Read 3 dlo]Efo] CRC 27} A
oS el HEo|th

0 : No error

1 : Read data CRC error occurred

3 R/C | Write data CRC error Ob
SD7F== AEg  dlolge] CRC &7t TS
S dyFE v Eolt

0 : No error

1 : Write data CRC error occurred

2 R/C | Response time out error Ob
Response”} AAE AJ7F oto] 9.7 oFgke-S <4y
T H|Eo|th

0 : No error

1 : Command response was not received In time
Specified

1 R/C | Read data time out error Ob
Read ©lo]g 7} AAHH AIZE Qbell 4] eFSkas &
= HEo|th

0 : No error

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

0 R Memory busy state Ob
SD7F=9] busy AHE YE = H Eoth
0 : Memory is ready

1 : Memory is busy

R/C= Read/Clear® 27| gtt}.  Status®] &4 HIEE Clear 3l WHE 39 HEY 1S
2 clear ¥t}

Status[15:8] & JHHEE HAS = JAHHE Lzol7|% S}, olFof $ H[EVL 1 o] 5
W QEHEY} WwAsta S U EVL clear H7] A7MA] A4 QIHHPHEES Q335HA H)

14.4.3 SDHC Clock Divide Register (SDHCCD)
Address : 0xA000_1008h

Bit R/W Description Default Value
31:10 R Reserved. -
; R/W | MMC/SD clock Divide Register 200h
f — fAHB_CIock
SPE 24 Divide [9: 0]
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14.4.4 SDHC Response Time Out Register (SDHCRTO)
Address: 0xA000_100Ch

CommandE& XYl & responseE 7|thg]l &= HU A
Hs AAsT. AAE AIZE Qo) response”t &
kA %S 79 response time out error”7} A E
. A @Y= SDIF=C] ASEHE €S V)Fo
2 3™ Command®] vlA]9t BIEV} dEEWA S¢
7hEE7F Al ZHE T

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

FFh : 255 clock counts

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

14.45 SDHC Read Data Time Out Register (SDHCRDTO)
Address: 0xA000_1010h

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

Read commandE ¥\l % read Ho|EHE W7| 71X
7= FHo AIZEE AA ST AFS AR g 84
Ent A4S 4= gla 8ke) 8HExE 00h= 3175 o]
ot olwbd o 2 FFOOhZ AR e AL AT,
7:0 R Reserved. 00h

14.4.6 SDHC Block Length Register (SDHCBL)
Address: 0xA000_1014h

dlole H%o) Hx w99l
= oAAsEY

2o byte 7718 43

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

14.4.7 SDHC Number of Block Register (SDHCNOB)
Address: 0xA000_1018h

& A%she 4% 250 ArE Ak A 2ol
o @ BEY A5 o v 14 g A% 9

55H 0 o] ¥t

Bit R/W Description Default Value
31:16 R Reserved -
15:0 R/W | Multi-block command& AF&-3}¢] t}4=2] data block 0000h
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14.4.8 SDHC Interrupt Enable Register (SDHCIE)

Address : 0xA000_101Ch

Bit

R/W

Description

Default Value

31:

8

Reserved

7

R/W

Card insert detection Interrupt enable
O : disable
1 : enable

Ob

R/W

Card remove detection Interrupt enable
O : disable
1 : enable

Ob

R/W

FIFO full Interrupt enable
O : disable
1 : enable

Ob

R/W

FIFO half full Interrupt enable
O : disable
1 : enable

Ob

R/W

FIFO empty Interrupt enable
O : disable
1 : enable

Ob

R/W

End command response Interrupt enable
O : disable
1 : enable

Ob

R/W

Write operation done Interrupt enable
O : disable
1 : enable

Ob

R/W

Read operation done Interrupt enable
O : disable
1 : enable

Ob

SDHCSTAT[15:8]¢] JIHHE A20o]al SDHCIE #*|2~H & o]d] gt AEHE Enable Al

solt},

SDHCSTAT[15:8] ol

detection

JAHHET}

A HESL

card remove detection SIEHHEE

dAgstE HHE  Muls FEOAN Hed S Fysta
SIHHEE TAAIZl HEE 0oz RHET

12]v} card insert
SDHCSTATI[15] ¢}

SDHCSTATI[14]= 3l Y EZ} clear A &7] W&ol AEHHE Au]~ FE Qto A <HH
E Enable HIEE 022 thE0] QIEHE 41& & Disable A7t}
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14.4.9 SDHC Command Control Register (SDHCCMDCON)
SDHCCMDCON #HA2=H & AFEA7F commandE Hul7] 98l FA3k= dlx2=Holth A&
Z}7F SDHCCMDCON #| A 2=H ol write 3FA W #X] 2ol 224z AAHYZ command”}
Sh7t== AE

Address: 0xA000_1020h

Bit R/W Description Default Value
31:11 R Reserved -
10 R/W | Response 7} © 23 command type$lA] o}fdx= Ob
A8t v Eo|t
No response®E A3+ 74 response’f
response bufferol] A= x| &=t}
0 : no response
1 : wait response
9:8 R/W | Response type= ZA#A3l= H|Eo|t}. Response 00b
type< command ©| Wz} @A EZ command?l
o= response typeS 2 A#g ol st}
00 : short response (response size : 48bit )
01 : short response with busy (response size :
48bit , )
10 : long response (response size : 136bit)
7 R/W | Data stream®] A}-8-% & command Q1A ofdA & Ob
A7 sh= v Eolt},
Read command %=+ Write command?]l 7% ©] H]
EE 1= sljoF gtk
0 : without data
1 : with data
6 R/W | tlo]E] FIFO®] &% WS AAste H|Eo|t Ob
Read command <! 7% 0= AASI3  write
command?l 74§ 12 A7sio
0 : read data
1 : write data
5:0 R/W | command numberE A A 3}+= H|Eo]t}. Command 0O0h
number?] 9v]= MMC ¢} SD card’} 254 ¢ =
o2 747he] specd Falshr] wbE
00h = CMDO
0lh = CMD1
3Fh = CMD63

14.4.10 SDHC Command Argument Register (SDHCCMDA)
Address: 0xA000_1024h

Bit

R/W

Description

Default Value

31:0

R/W

Command argument.
Command tokens A3t &5 SOl argumentE
A3k #l| A 2~E olth

0000 0000h
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14.4.11 SDHC Response FIFO Access Register (SDHCRFA)
Address: 0xA000_1028h

Bit R/W Description Default Value
31:16 R Reserved -
15:0 R/W | ResponseE A3l FIFOo|t}. ZL7]& 8x16 bit 0000h

14.4.12 SDHC Data FIFO Access Register (SDHCDFA)
Address: 0xA000_102Ch

Bit

R/W

Description

Default Value

31:0

R/W

HolE & A &3l FIFO o]t} A7) 16x32 bit
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15 USB DevICE

adStarell WAE USB Devicer: 2.0 Full-speed(12Mbps)E A ¢33, 57019 endpointl &=
T o]

StEgojdor USB TR ESHS X Ysty, 5242 data retry, data toggle Z128]3l power
management 7|5 (suspend®} resume)S ALt} WE PHYZF X3 o] Qlt}.

15.1 Features
- USB 2.0 Full Speed(12Mbps)
-5 79} Endpoint A
- dt=dolso® USB ek A
- Suspend®} Resume signaling A1
Table 15-1 Endpoint List
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
15.2 Register Summary
Table 15-2 USB Core Register List
Register Address R/W Description Default Value
USBFA 0xA0001800 R/W | Function address register 0x00
USBPM 0xA0001804 R/W | Power management register 0x00
USBEPI 0xA0001808 R/W | Endpoint interrupt register 0x00
USBINT 0xA0001810 R/W | USB interrupt register 0x00
USBEPIEN 0xA0001814 R/W | Endpoint interrupt enable register Ox1F
USBINTEN 0xA0001818 R/W | USB interrupt enable register 0x04
USBLBFEFN 0xA000181C R Frame numberl register 0x00
USBHBEN 0xA0001820 R Frame number?2 register 0x00
USBIND 0xA0001824 R/W | Index register 0x00
USBMP 0xA0001828 R/W | MAXP register 0x00
USBEPOC 0xA000182C R/W | EPO control register 0x00
USBIC]1 0xA000182C R/W | EP2, 4 IN Control registerl 0x00
USBICZ2 0xA0001830 R/W | EP2, 4 IN Control register?2 0x00
USBOC1 0xA0001838 R/W | EP1, 3 OUT Control register 1 0x00
USBOC2 0xA000183C R/W | EP1, 3 OUT Control register 2 0x00
USBLBOWC 0xA0001840 R Low Byte OEP Write count register 0x00
USBHBOWC | 0xA0001844 R High Byte OEP write count register 0x00
USBEPOD 0xA0001848 R/W | EPO FIFO data register 0x00
USBEP1D 0xA000184C | R/W | EP1 FIFO data register 0x0000_0000
USBEP2D 0xA0001850 R/W | EP2 FIFO data register 0x0000_0000
USBEP3D 0xA0001854 R/W | EP3 FIFO data register 0x00
USBEP4D 0xA0001858 R/W | EP4 FIFO data register 0x00
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15.2.1  USB Function Address Register

USBFAR #X|2He= Z2Ed o8] s USB tnlolx~ F47F AFEtt. MCU+
SET_ADDRESS Descript F3& &3 & & o] dA=H Aggct o] g vhs ES
oA Ageh

15.2.2 USB Power Management Register
Power Management # %] Z~E+ Suspend, Resume 13|31l reset A& 23] AL-&% T}
Suspend®} Reset 4HElE= USB_INTERRUPT Registerol] # &l t}.

15.2.3  USB Interrupt Registers
USB Host9] @349} ZF Endpoint 9 AE|e} &+t

15.2.4  USB Interrupt Enable Registers
7} Endpoint®] ¢IE|HEZE Enable 3ttl. o9 ¢ HEE %7|7ko] EnableitH o]},
Suspend ¢1E]# E+ Disable ©]t}.

15.2.5 Frame Number Registers
Frame Packet®] #ol|A frame HIE # &3k}

15.2.6 Index Register
A2 YA 2B = 717E] endpointell dEste UEE dA2~EHE A9 S of AL,

15.2.7  MAXP Register
8byte Hlg &= A}8E FIFO A7]|& =
= HY FIFO Aleo]lzRt) A= AA & 4

4 otk 22 2+ Endpoint oA A Y3t

52
T

15.2.8 EPO Control Register
Endpoint 09] A<} el & vepdT

15.2.9  IN Control Registers
IN Endpointe] Aleish el vhebch,

15.2.10 Out Control Registers
Out Endpoint®] #lojet Zej& vt

15.2.11 Out Write Count Registers
T e "R 2HE o]F oA write count &S 7FAtl. OUT endpointo] A OPOPR H|E7}
set ¥|H¥, o] #X2=Holl= MCUC 28] 7F- %t packete] 5 7FAaL 3

15.2.12 Endpoint FIFO Access Registers
FIFO°l| A3l register ©|T}.
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15.3 Register Description

15.3.1 USB Function Address Register (USBFA)
Address : 0xA000_1800h

. R/W . Default
Bit MCU | USB Description Value
31:8 Reserved
7 R/W R/ ADDUP : ADDR_UPDATE bit. 0

Clear | ©] #AX2¥¢ FUNADD field7} QHlo]E =W MCU=
o] MIEZ 1 & AA3}. FUNADD field¥, Endpoint O
CSR9 DATA_END HIEZE clearo] o] TAEH= Ao
Z%9] status phase ©]FH-E AR&¥ T},

6:0 | R/W R | FUNADD : FUNCTION_ADDR bits. 0
MCU7} F45 o7 write 3t}

15.3.2 USB Power Management Register (USBPM)
Address : 0xA000_1804h

. R/W . Default
Bit MCU | USB Description Value
31:4 Reserved
3 R Set | UBRST : USB_RESET bit. 0

S2EZEE Reset 21&E ®wom USB7} o] HEE
4 gk,

Reset 2137} B]AA A FAHE 3 o] HEE set
FHE A S

2 W/R R UBRSUM : USB_RESUME bit. 0
Resume A&E %7]38} 317] Y&l MCUZF 10ms ( #Htj
15ms)&Qt o] HEE AAsth,  Suspend EEoA 9]
HE7} AAEo] ¢ FoF USB 7} Resume A3 E
kA sk}
1 R R/W | UBSPDMOD : SUSPEND_MODE bit. 0
SuspendE = Eo71A HW USB 7} o] HEE
A7

S Ao 93| clear 7} ® ).

-Resume e = <4l 7] 213l A MCU7}
MUC_RESUME &

clear st= 7%

-USB_RESUME <¢IEHE ¥4 wl MCU7} SIEHHE
i A =

S A HE A9
0 R/W R UBENSPD : ENABLE_SUSPEND bit 0
= 1 Enable Suspend mode
= 0 Disable Suspend mode (Default)
o] H|EZ} zero ©]WH, tjvlo]~E= suspend BRE AHE|E

S0 7H#] ket
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15.3.3 USB Endpoint Interrupt Register (USBEPI)
Address : 0xA000_1808h

. R/W . Default
Bit MCU | USB Description VAl
31:5 Reserved
4 R/ Set | EP4INT : EP4 Interrupt bit. (Interrupt in mode) 0
Clear o] H|E+= endpoint4 SIEHE ¥}

(USBIC1R, USBIC2R 9] bit #a1)

- ICIPR(n Control 1 In Packet Ready bit) H|E 7} clear
= o

- FIFO7} flush S

- ICSTSTAL(In Control 1 Sent Stall bit) H]E7} set
HAES A5l

3 R/ Set | EP3INT : EP3 Interrupt bit. (Interrupt out mode) 0
Clear o] H|E+ endpoint3 SIEHHE] 3 FH}

(USBOCI1R, USBOCZ2R 9] bit #a1)

- OCOPR(Out Control 1 Out Packet Ready bit) H| EZ set

sk of
- OCSTSTAL(Out Control 1 Sent Stall bit ) H{EE set
ab o
2 R/ Set | EP2INT : EP2 Interrupt bit. (Bulk in mode) 0
Clear o] H|E+ endpoint2 S HE s}

(USBICI1R, USBIC2R 9] bit #a1)

- ICIPR(n Control 1 In Packet Ready bit) H|E”} clear
2 o

- FIFO7} flush ¥ 1S

- ICSTSTAL(In Control 1 Sent Stall bit) H]E7} set
s A5l

1 R/ Set | EP1INT : EPI1 Interrupt bit. (Bulk out mode) 0
Clear o] H|E+= endpointl S HE s}
(USBOCI1R, USBOC2R 9] bit #Fa1)

- OCOPR(Out Control 1 Out Packet Ready bit) H|EE set

st o
- OCSTSTAL(Out Control 1 Sent Stall bit ) H{EE set
st of
0 R/ Set | EPOINT : EPO Interrupt bit. (Control mode) 0
Clear o] H|E+= endpoint0 SIEHE s}

(USBEPOCR 9] bit #a1)

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)

O W
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15.3.4 USB Interrupt Register (USBINT)
Address : 0xA000_1810h
. R/W - Default
Bit MCU | USB Description Value
31:3 Reserved
2 R/ Set | RSTINT : USB Reset Interrupt bit. 0
Clear ResetXl &7} 9J# ¥ USB7} o] H|EE set dh}.
1 R/ Set | RSUMINT : Resume Interrupt bit. 0
Clear Suspend ©= JEjo A Resumexl 3 E Wrow USB7} 9]
H E S setdtt}. USB Resetol] 2]3F Resume ©]™, Resume
JE|HE oz MCUdl WA AHHEZ A3 A
Clocke] ThA] &#akar SE0 AFEl7} 3ms BoF X455,
USB Reset ?1H HE7} @A gty .
0 R/ Set | SPDINT : Suspend Interrupt bit 0
Clear Suspend 21 & & FAI5HA USBi= ©] HIEE set $Hu}.
W22 Al 3ms &<t ol Rl FFfo] o] Fojx|x| gFow
o] HM|[Ex set ®r}. 234 MCUZF R WA suspend
JAHHE o] %o Clocks HFA| 22O, USB H 24el A
olf-#l F o] o]FXx] o= gt w| 3ms wit} QIEHEV}
A< EA gl
TJZEZ o] QAQEHEE disable ¢t}

15.3.5 Endpoint Interrupt Enable Register (USBEPIEN)
Address : 0xA000_1814h

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

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

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

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

1 R/W EP1INTEN : Endpoint 1 Interrupt enable bit 1

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

15.3.6  USB Interrupt Enable Register (USBINTEN)
Address : 0xA000_1818h

Bit R/W Description Default Value
31:3 R Reserved
2 R/W RSTINTEN : USB RESET Interrupt enable bit 1
1 R Reserved
R/W SPDINTEN : SUSPEND Interrupt enable bit 0

15.3.7 USB Low Byte Frame Number Register (USBLBFN)
Address : 0xA000_181Ch

Bit R/W Description Default Value
31:8 R Reserved
7:0 R/W Frame Number 1 register 0x00
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15.3.8 USB High Byte Frame Number Register (USBHBFN)

Address : 0xA000_1820h

Bit R/W Description Default Value
31:8 R Reserved
7:0 R/W Frame Number 2 register 0x00

15.3.9 USB Index Register (USBIND)

Address : O0xA000_1824h

Bit R/W Description Default Value
31:3 R Reserved
2:0 R/W Index register 000
000 : Endpoint O 001 : Endpoint 1
010 : Endpoint 2 011 : Endpoint 3
100 : Endpoint 4 101 : Reserved
110 : Reserved 111 : Reserved

15.3.10 USB MAXP Register (USBMP)

Address : 0xA000_1828h

Bit R/W Description Default Value
31:8 R Reserved
7:0 R/W Max FIFO Size 0x00
0000_0001 MAXP=8
0000_0010 MAXP=16
0000_0100 MAXP=32
0000_1000 MAXP=64
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15.3.11 USB EPO Control Register (USBEPOC)
Address : 0xA000_182Ch

. R/W — Default

Bit MCU | USB Description Value

7 Clear EPOSUEC : EPO Set Up End Clear bit. 0
MCU”} EPOSTED HIEZE clear 3}7] ¢ 1 & write
st}

6 Clear EPOOPRC : EPO Out Packet Ready Clear bit. 0
MCUX EPOOPR H|EZE clearst”] ¢&l] o] H|E 1 &
write3HC}

5 Set | Clear | EPOSDSTAL : EPO Send Stall bit. 0

MCU+ #ZH329 tokeno]Zkal 121%™, EPOOPR HIEZ
cleare} EA]o] o] H|EE set 3T}, USB= STALL
handshakeE & A FAEE o] TAAIZITE MCU=
STALL 3& 2u7] 98l 0 & write $hoh,

4 R Set | EPOSTED : EPO Setup End bit. ©] H|Ex ¢17] d&9] 0
1=

EPODED H|E7} set¥ 7] Ao AEZ AFo] EWS uj
USB 7} ©] HIEZ set3lt}, USB7} o] HIEES set &
o MCUdl JEHEZF AdErh olgfdt  Afsto]
WA S w] USBE FIFOZ flushdlal MCU2] FIFO
S Fast shg Mcug] FIFO H<to] Fast 2 o
o] H|EX clear U}

3 Set/R | Clear | EPODED : EPO Data End bit. 0
MCUE th53t 22 sl M o] HE setdtth:
- "HAE HlelE #jZlE 7hA § EPOOPR HIES

clear st uj
- Zero length data —-%tell 4] EPOOPR H|EZE clear 3}al
EPOIPR H|E
= set ok o
- MCUZt FIFOo tig =7l dlo]HE loaddt ol
EPOIPR HEE
setst3} Ao o] W]E(EPODED) & set -t}

2 Clear | Set | EPOSTSTAL : Sent Stall bit. 0

/R IZ2EE QHFE AEE transactiono] 1A USB7} 9]

HE set 3t} o] HIEZ} st HW ClEHPHEV}
HHAY gl o

1 Set/R | Clear | EPOIPR : EPO In Packet Ready bit. 0

MCU+= endpoint 0 FIFOo dlo]E] 3|52 write 3+ 5o
o] HIESL set gth ©lolE #fzlo] AHFAHOER
FAES AdEH USB7} o] HIES clear AZth
USB7} ©] HIEZE clearAl7]™ QAEHEZ} 23]
aYgA MCUue AEEA Tt HolHE load ¥ F
U A A}, Zero length data phaseol A= MCUE F A9l
o] W] E(EPOIPR)$} EPODED H]EE set 3tt},

0 R Set | EPOOPR : EPO Out Packet Ready bit. 0
o] HEE ¢l7] HEolth. fag tokeno] FIFOO]
o] x|H USB7} ©] HIEE set 3t} USB7} set 319
QB HE7} ¥ 3itt, MCUE EPOOPRC HIEC 1 2
write Sto. 24 o] H|EZ clear A 71t}
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15.3.12 USB IN Control 1 Register (USBIC1)
Address : 0xA000_182Ch

. R/W - Default
Bit MCU USB Description Value
31:7 R Reserved
6 Set | R/Clea | ICCDT : In Control 1 Clear Data Toggle bit. 0
r MCUZ} o] HlEd 1 S writed}™ data toggle H]E7}
clear ¥t} o] H|E&= 227] &0l
5 R/ Set ICSTSTAL : In Control 1 Sent Stall bit. 0
Clear MCU7} ICSDSTAL HEZE set dl7] wj&ol|, IN token ol
STALL handshakeE A ¥t} o] o USB 7} o] H[EE
set ST},

USB 7} STALL handshakeZS =& A]7]™ ICIPR H|E&=
cleargltl, MCU 7} 0 & writegd 224 ©] HEZ clear

A7,

4 R/W R ICSDSTAL : In Control 1 Send Stall bit. 0
MCU7} USBell STALL handshakeS A A17]7] 98] o]
HEo| 1 2 writedtt). STALL X3S 7] el
MCU7} ©] H|EZE clear 3t}

3 R/Set | Clear | ICFFLU : In Control 1 FIFO Flush bit. 0
IN FIFOE flushdlazx} 3t MCUZF ©] HIEE set
gt

FIFO7} flush7} H™ USB o <& o] H]E:= clear
ok ol¥ AFsto] At MCUOl IHHEZE
AAY}. Tokeo] 23 ZFo|gbH, USBE FIFOZ} flush
7] ol AFo] kx5 & wj7hx] 7|vhyn), wkekd]
Nel wiFe] FIFOO] load=o] gleod, 7 A9
HIN(EEZ Bulga st AT flushe] a1 1
sf7lol & 9= ICIPR HIE7} clear ® U}

2 Reserved 0
1 R Set ICENE : In Control 1 FIFO Not Empty bit. 0
FIFOol #ojx g 79 dolel #Zlo] AS e
=y
0:FIFO°l %] glt}.
1:FIFO°] zj7lo] 9l
0 Set / | Clear |ICIPR :In Control 1 In Packet Ready bit. 0

R FIFOo| dlolE sZ& 2231 @ F MCUZL ¢] HEES
set gtk SAER HlolE Il o] HyHow
1 USBE ©] HIEE clear &t}

o] HMJEE USB 7} clear st IEHEZ} HAstaL,
MCUE= o ¥iZls 2= & 5 9lAl dAd.
HIE7} set Bo] A& S<reli= MCUE FIFOd 2275
& 5 slrh

MCU®l ©]&] ICSDSTAL HIE7} set H¥, o] HIE:= set
4 T st
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15.3.13 USB IN Control 2 Register (USBIC2)
Address : 0xA000_1830h

Bit MCU Ry USB Description Default Value

31:8 R Reserved
7 R/W R ICASET : In Control 2 Auto Set bit. 0

of MIEZF set Hof glew,  MCUZt

MAXPRFE9] Ho|HE 275 &d Aedom

ICIPR ] E7} set Ht}.

MAXPHo]E] HtU} AHL HolHE & H$

MCUZ} ICIPR H|E & set 3l F oF 3o}

6 Reserved 0

5 R/W R ICMODIN : In Control 2 Mode In bit. 1

Endpoint®] WaFs T RaswEs = AAH

EER=

1 =endpoint2] W3S

0 =endpoint] W3S OUTO = AA

4:0 Reserved

rr
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15.3.14 USB Out Control Register 1 (USBOC1)
Address : 0xA000_1838h

Bit M CURNV USB Description Default Value
31:8 R Reserved
7 R/W R OCCDT : Out Control 1 Clear Data Toggle bit. 0
MCUZ} °o] HIEd 1 & writed}H, data toggle
sequence H]E 7} DATAO = reset ¥ T}
6 Clear/ | Set | OCSTSTAL : Out Control 1 Sent Stall bit. 0
R OUT token©] STALL handshake® <3 uf

USB7} o] H]E set 3t} OUT Tokenoll A MAXP
dolg Ht} ¢ 2 dolHE XY 75 USB7H
hostel] stall handshakeS WA A] 71t}

MCU7} 0 = writes}'d clear ¥ t}.

5 W/R R | OCSDSTAL : Out Control 1 Send Stall bit. 0
USBo STALL handshakeE AIA7]7] <3l
MCU7} o] HIEo] 1 & write 3T}  STALL
AFsES 7] 98] MCUZF o] HIE] 0 S write
g},

4 R/W Clear | OCFFLU : Out Control 1 FIFO Flush bit. 0
MCU”} FIFOE flush3dl”] 9l8] 1 & write 3}aL

flushE W37 98 0 & write 3t} OCOPR

HEZL set¥]o] Q&= &etuk o] HEVL set &

UTH MCU 7} 7FAZE dHoly 71 flush7t =2

Aol

flo

3 R R/W | OCERR : Out Control 1 Data Error bit 0

Ag v dolgo]  oe(bit stuffing T
CRO)7} &S yEAY. OCOPR HIEZ} clear¥
o] A=A o 7 clear H T}

2 R R Reserved

1 R R/W | OCFFUL : Out Control 1 FIFO Full bit. 0
g ool ARNS 4 & gles vEhich
0 : FIFO is not full.

1:FIFO is full.
0 R/ Set | OCOPR : Out Control 1 Out Packet Ready bit. 0
Clear FIFOo| ®lo]g =iZlo] load”} ™ USB 7} o]

HEE set gt} MCUZF H1Z AAE ojar yd
o] BIEE McUd 93] clear HojoF 3t}
MCUZ} 0L write 3t 24 clear Et}.
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15.3.15 USB OUT Control Register 2 (USBOC?2)
Address : 0xA000_183Ch

Bit M CURNVU SB Description Default Value
31:8 R Reserved
7 R/W R OCACLR : Out Control 2 Auto Clear bit. 0
o] H]E7} seto]™, MCU”} OUT FIFO°l A dHlolH =
915 uw with AFEH o0& USB coreol]l ©]3] OCOPR
H]E 7} clear ¥T}.
6:0 Reserved 0

15.3.16 USB Low Byte Out Write Count Register (USBLOWC)
Address : 0xA000_1840h

Bit R/W Description Default Value
31:8 R Reserved
7:0 R/W (LBOWC) Low Byte OEP write count register 0x00

15.3.17 USB High Byte Out Write Count Register (USBHBOWC)
Address : 0xA000_1844h

Bit R/W Description Default Value
31:8 R Reserved
7:0 R/W | (HBOWC) High Byte OEP write count register 0x00
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15.3.18 EPO FIFO Data Register (USBEPO)
Address : 0xA000_1848h

Bit R/W Description

Default Value

7:0 R/W EPO FIFO Data Register

0x00

15.3.19 EP1 FIFO Data Register (USBEP1)
Address : 0xA000_184Ch

Bit R/W Description

Default Value

31:0 R/W EP1 FIFO Data Register

0x00

15.3.20 EP2 FIFO Data Register (USBEP2)
Address : 0xA000_1850h

Bit R/W Description

Default Value

31:0 R/W EP2 FIFO Data Register

0x00

15.3.21 EP3 FIFO Data Register (USBEP3)
Address : 0xA000_1854h

Bit R/W Description

Default Value

7:0 R/W EP3 FIFO Data Register

0x00

15.3.22 EP4 FIFO Data Register (USBEP4)
Address : 0xA000_1858h

Bit R/W Description Default Value
7:0 R/W EP4 FIFO Data Register 0x00
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16 LCD CONTROLLER

16.1 Features

- Supports displays resolutions up to 800 x 600

- 256 x 32 FIFO controls in LCDC block.

- Internal Color Bar Generator

- Programmable Horizontal, Vertical and Field Input Sync. Phase.
- Programmable Horizontal, Vertical Sync. and Blank Output Signal Timing and Phase

16.2 Register Description

LCD Controller Register Summary

Address

Register Name

Description

0x8002_2404h

LCD Horizontal Total Register (LCDHT)

Horizontal ~ Active®}  Blank77tS

3

Horizontal Total Scan Value

0x8002_2408h

LCD Horizontal Sync. Start / End Register

Horizontal Sync 7%F¢]  Start(End)

(LCDHS) value
- . - - - S
0xB002_240Ch LCD Horizontal Active Start / End Register Horizontal Active T-7F¢] Start(End)
(LCDHA) value

0x8002_2410h

LCD Vertical Total Register (LCDVT)

Vertical Active®} blank +3+S ¥3+3k
Vertical Total scan value

0x8002_2414h

LCD Vertical Sync. Start/End Register (LCDVS)

Vertical Sync 7-7+9] Start(End) value

0x8002_2418h

LCD Vertical Active Start/End Register (LCDVA)

Vertical Active7-12] Start(End) value

0x8002_241Ch

LCD Display Current X /'Y Position Register
(LCDXY)

Horizontal/Vertical Counter value

0x8002_2420h

LCD Status Register (LCDSTAT)

LCD controller®] Sync’} el

0x8002_2424h

LCD Control Register (LCDCON)

LCD<] Display, Sync, Memory, FIFO

2 E Ao

0x8002_2428h

LCD Overlay & DAC Control Register

Overlay / DAC control

(LCDOEDAC)
LCD VESA Power Management Register VESA Display Power Management
0x8002_242Ch (LCDPM) System (DPMS) control

0x8002_2430h

LCDC Base Address 0

Screen®] A1z A= A A

0x8002_2434h

LCDC Base Address 1

Screen®] A1z A= A A

0x8002_2438h

LCDC Frame sync. Counter

Frame Sync”} A8 wjwlt} count

0x8002_243Ch

LCD Horizontal Width

Horizontal widthE 24

0x8002_2440h

LCD Flip Command

Process flip operation

Table 16-1 LCD Controller Registers Table
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16.2.1 LCD Base Address Register(LCDBA)
Address : 0x8002_2400h

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

16.2.2 LCD Horizontal Total Register(LCDHT)
Horizontal Active®} Blank T3%F& 3233 Horizontal Total scan value

Address : 0x8002_2404h

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

The value loaded into this field is the total pixel
counts per line.

16.2.3 LCD Horizontal Sync. Start / End Register(LCDHS)
Horizontal Sync 73%+¢] Start(End) value.

Address : 0x8002_2408h

Bit R/W Description Default Value
31:27 R Reserved -
26 1 16 R/W | Horizontal Sync Start 000h

The value loaded into this field is the wvalue 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

16.2.4 LCD Horizontal Active Start / End Register(LCDHA)
Horizontal Active 7%F2] Start(End) value.

Address : 0x8002_240Ch

Bit R/W Description Default Value
31 :27 R Reserved -
26 1 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
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16.2.5 LCD Vertical Total Register(LCDVT)
Vertical Active®} Blank *+37F& E3F3F Vertical Total scan value.

Address : 0x8002_2410h

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

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

16.2.6 LCD Vertical Sync. Start / End Register(LCDVS)
Vertical Sync 77+9] Start(End) value.

Address : 0x8002_2414h

Bit R/W Description Default Value
31 :27 R Reserved -
26 1 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

16.2.7 LCD Vertical Active Start / End Register(LCDVA)
Vertical Active 7-3+¢] Start(End) value.

Address : 0x8002_2418h
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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16.2.8 LCD Display Current X /Y Position Register(LCDXY)

Display Current X Position #|*]2~E & Read Only @ X]2~E o|¥, Horizontal Counter %S
Hked3}al @)t} Display Current Y Position #] A 2~E]% Read Only #|*]2=Eo]™, Vertical Counter
s Rkgetar 2l

Address : 0x8002_241Ch

Bit R/W Description Default Value
31:27 R Reserved -
26 1 16 R The value loaded into this field is the value of the 000h

vertical counter.

15:11 R Reserved .

10:0 R The value loaded into this field is the value of the 000h
horizontal counter.

16.2.9 LCD Status Register(LCDSTAT)
LCD Status @ #] ~E] = Read Onlyo] ™, LCD controller®] Sync ejZ ¢loj & 4= lth
Horizontal Synce} Vertical Sync 4l & +i=, Control Register [21:20] Bit®] “00”¢ @], % T} Low active
AEE zhet o] T Bito] “117Y wf, T Sync. A& High active A E| S 2EA] @t} Horizontal
/ Vertical Active'™= 213 = Control Register [21:20] Bitell “J3glo] Highactive el & Z-=1}.

Address : 0x8002_2420h

Bit R/W Description Default Value
31:7 R Reserved -

6 R Current Display Bank Ob

0 : BANKO , 1 : BANK1

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

3 R Vertical Active (active high) Ob

2 R Vertical Sync 1b

1 R Horizontal Active (active high) . Ob

0 R Horizontal Sync 1b

16.2.10 LCD Control Register(LCDCON)
LCD Control #|A2=H+= LCDCY 52 B= Alo]& 93] A&}

* Frame Memory Bank <n> Ping—Pone Enable
: Graphic Engine Flip Command®] ¢]3F Frame Memory Bank 3+ nv|&A / &4 A7t}
- H]&A A] LCD Frame Memory Bank+ 1173 ¥t}
- &Al A] Graphic Engine Flip Command®] <8 LCD Frame Memory Bank % 3lo] o] %
S RAR=s

( CSC Image Capturer Control Register Bit “0” A% Z=% )

* Vertical Double Scan
© 8k 2918 Vertical Waoz F ¥ tjAZgo] s},

* Horizontal Double Scan
: 3+ Pixel2 Horizontal W3Fo 2

—
g
°
[~
el
&
o,
rot
i
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Address : 0x8002_2424h

Bit R/W Description Default Value
31:25 R Reserved -
24 R/W | Software Reset. 1b
: 0 = Normal operation 1=Reset,.
23 R Reserved -
22 R/W | DOT CLOCK SELECT
: 0 = NORMAL 1 = INVERTED
21 R/W | HSYNC. Output Polarity. Ob
: 0 =LOowW ACTIVE 1 = HIGH ACTIVE
20 R/W | VSYNC. Output Polarity. Ob
0 =Low ACTIVE 1 = HIGH ACTIVE
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 : 15 R Reserved Ob
14 R/W | WHEN RGB 32BIT MODE, INPUT DATA SEQUENCE Ob
: 0 =dRGB 1 = RGBd
13:12 | R/W | Input Source Format Ob
00 = YCbCr422
: 01 = RGB 16bit
. 10 = RGB 32bit
11:4 R Reserved Ob
3 R/W | Vertical Double Scan Enable. Ob
. 0 = Disable 1 = Enable
2 R/W | Horizontal Double Scan Enable. Ob
1 0 = Disable 1 = Enable
1:0 R/W | Screen Display Mode Control. 00b
: 00=Normal operation.
: 01=Regular Pattern Generation
: 1x=Screen off

16.2.11 LCD Overlay & DAC Control Register(LCDOEDAC)
Address : 0x8002_2428h

Bit R/W Description Default Value
31:24 | R/'W | Reserved -
23:16 | R/W | Contrast Control 80h

FFh : Bright

80h : Default

00h : Dark
15: 8 R Reserved -
7:0 R/W | Brightness Control 80h

FFh : Maximum Contrast

80h : Default

00h : Minimum Contrast
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16.2.12 LCD VESA Power Management Control Register(LCDPM)
Address : 0x8002_242Ch

Bit R/W Description Default Value
31:2 R Reserved -
1:0 R/W | VESA Power Management Control. 00b
1:0 Stage Vsync. Hsynec.
00 On On On
10 Stand-by On Off
10 Suspend Off On
11 Off Off Off

16.2.13 LCD Base Address n Register (LCDBARN)
Address : 0x8002_2430h / 0x8002_2434h

Bit R/W Description Default Value
31:19 | R/W | Base Address n 0000h
SDRAM @t 7t
18:0 R Reserved -

16.2.14 LCD Frame Sync. Count Register (LCDFRAMECNT)

Address : 0x8002_2438h

Bit

R/W

Description

Default Value

31:0

R/W

Frame Sync. Count

Oh

16.2.15 LCD Horizontal Width Register (LCDHWIDTH)
Address : 0x8002_243Ch

Bit R/W Description Default Value
31:12 R Reserved -
11:0 R/W | Horizontal Width 400h

16.2.16 LCD Flip Control Register (LCDFCTL)
Address : 0x8002_2440h

Bit R/W Description Default Value
31:4 R Reserved -

3 R BANK1 -> BANKO completed

2 R BANKO -> BANK]1 completed

1 R/W | Request change to Bank1

0 R/W | Request change to BankO

Advanced Digital Chips, Inc.
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e A4 TV Azl tiste] 2z} 2o gk Ao 48 1hds] g Zlolth
NTSC PAL
B,D,GH,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
Table 16-2 National TV Signal Standard
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LCD Controller Block Diagram

LCD Controlleri= Register, Timing Generation, Address Generation, FIFO Control, Sync
Control, Request Generation, External Sync Detector & S22 A Fo| gt}

LCD Controlleri= Screen Refreshg 9l3ste], Zdd wWEe Y dHolHE ¢o]e7] 93t
Request Generation, Request Address Generation, FIFO Control £&9] JoH, VGA F =
= 93k Sync Control E=9] 9t} Timing Generation 532 LCD Controller®] AukA <l
Timing= A°] g},

External Sync.
Detector
External
Video Decoder N P Interrupt
(H/VSync)
TV/Monitor
—p Sg\llc —p  Control
r Signal
Reg. RIW Ti
Ctrl. Signal !m-
(AMBA <4—p| REG P ing
Interface) Gen.
Addr- .
Video Data
> oS P address
Gen.
I
FIFO Ctrl. R
Signal & FIFO €g- Video Data
Video Data ¢ > Ctrl. > L::?rslt . Request
Decoder Input
Video Data 'k » RGB
(YCbCr ->RGB v v
Internal Over Video Analog
Conversion i —» RGB
) —»| lay [—P| Daa DAC
ctrl Mux —  Analog
CVBS

Figure 16-1 LCD Controller Block Diagram
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- Address Generation

Address Generation 552 Screen RefreshE 93t Memory Read Request AddressE& A4
siko},

Userd 93] M8 % LCD Base Addresso] WHE Ao 2 3o o] - offset address’} T
A AT

- FIFO / Request Control

FIFO Control &2 U5 FIFO9 Read Request ¥ Write, Read PointerZ A o] gkt},
Read Request % Write, Read Pointer+ Horizontal Active 7-7+%] Zu= Ao A Reset
Hr}.

FIFO Control &5 F 719 Clock Domaing zZt=t}h g9l W ZHEE ¢loj2 Holg
Z FIFO9| Writedl+ System Clock Domain®} FIFO DataZ ¢}¢] Screenol] TAZdgo] s}7]
23 Video(Dot) Clock Domain®. & o] ¢t}

FIFO¢ Write/Read Data Bus+= 32 Bito]™, Control #NA2E [16] Bitell 93] <16 or 24>
Bit per Pixel(RGB) Color REE XEldt 4= 9Jom %7] 72 RGB 16 Bit(5:6:5 Format)
Color REZ o] ¢

7HeF RGB 16 Bit(5:6:5 Format) Color =& A®gtidA, g e FIFO Write/Read 52t
of 2 Pixels A sAl ¥, 32 Bit & 3F91[15:0] 16 Bit, 4<91[31:16] 16 Bit =2 tjxZE
o] Ht}. 1 Pixele 16 Bite]™ R Fto] [15:11], G Zke] [10:5], B gko] [4:0] £o.2 FH o
2t} Control #dlX]2=H [16] Bitdll ‘1S A¥ 3} RGB 24 Bit(8:8:8 Format) Color =%
Aegcid, @ el FIFO Write/Read &2l 1 Pixele A28k ¥H, 32 Bit< { Dummy 8
Bit[31:241, R[23:16], G[15:8], B[7:0] } & FA ¥t}

LCD Control #l#]2=¥ [18:17] Bitell we}, wj =}l Horizontal Active -%FellA FIFO9
Read PointerE A 33t T #H 2y B]t]L HlolE Readel| gk Request A7} A3k
t}. o] Bite] “00”, “1179 wj& FIFO7F Axk ¥]0S wf, “<017Y we 49 1o HAS u,
“10°d W= 8E9 19] H|AS W Request A&7t &AET, 18]ar, wl 242l Horizontal
HSYNC 37kl 4 FIFO+, LCD Control Register [18:17] Bitell wheg}, <007, 117 wi= Full,
“0179 wi= Ahk «107Y = 489 1o] AYHA k. UE FIFOE 256 x 322 Hof Q).

System Clock Domain ' Video Clock Domain
‘..... ......... * ...... Seesesssses LA R E B L B B L L B L B L L L L X ............>
Dot Clock
AT FIFO read
32 bit : 2 pixel fl':g 32 bit : ) N+1) X (Nt2)  Read Point
256 X 32 2 pixel
. x By A X Dy C X F;  FIFO Out(32bit)
1 1 1 1 1
Serializer
ARBRCRD (16bit : 1 pixel)

Figure 16-2 LCD FIFO Control Block — RGB 16 Bit(5:6:5) Format Operation

— Serialization Block
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Serialization Block= W4 FIFOZFE Readdt 32bit DataE BPP Color Mode©o| uwhe}
SerializationS $=3§3+t}. Serialization Data(SQ) Block® output2 24bit= 1 pixel2 T3
t}. SQ[23:16] 8 Bit7} Red #tel™, SQ[15:8] 8 Bit Green, SQ[7:0] 8 Bit Blue o=
Mapping ¥t} Control @A 2=F [2] Bit2 Horizontal Double Scan Bite] t}.

Control REG Serialization Data
{[16]1,[2]} SQI[23:0]

00 {D[15:11], 3°h0, D[10:5], 2°hO, D[4:0], 3" hO }

Ylo

{ D[31:27], 3°h0, D[26:21], 2°h0, D[20:16], 3" hO }

[4:0], 3°hO }

01 { D[15:11], 3°h0O, D[10:5], 2" hO,
{ D[15:11], 3" h0, D[10:5], 2" hO

N

[4:0], 3°hO }

3

{D[31:27], 3" h0, D[26:21] 20:16], 3" hO }

Y19 go|g

" hO,
“hO

wlw

20:16], 37 hO }

3

2
, 2
{D[31:27], 3°h0, D[26:21], 2
10 { D[23:0]
{D+1[23:0
{ D+2[23:0

¥
]
]
{ D+3[23:0]

}
}
}

11 {DI[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] }

Table 16-3 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

olgfo] 18-& 640 X 480 sl =el thdk Horizontal Total, Sync Start(End), Active
Start(End), Vertical Total, Sync Start(End), Active Start(End) #*|2~¥ setting®ll
w2} A E = Sync. Signal Timing©] th.

HSYNC, VSYNC Al% 3+ Default Low activee]®, LCD Control Register [5:4] BitZ
o] &3}l active polarityE Ao} 4 Tl Horizontal, Vertical Active 213+ High
active©o]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

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

Hsync | I

Hor. active I |

Ex) Vertical Total = 525

Vertical Sync. Start =7
Vertical Sync. End =13
Vertical Active Start = 43 1 Ho

izontal Line
Vertical Active End = 523 < >

'
'

R @ 65 & € (0 & O £ € & ) €3 € & € & &
Vsync I I l_

Ver. active ' I I

Figure 16-3 LCDC Horizontal, Vertical Sync / Active Signal Timing

— Color Bar Test Pattern Generation Block

LCD Control Register [1:0] Bite] “017¥ wj Color Bar Test Pattern Generation

E£=52 gA3H, g #WEYY HolHE 9927 $1% Request Generation,
Address Generation, FIFO Control &5 H|ZA3lE ). Video Data Mux &
Serialization &=ol| 4 Color Bar Pattern Video Data’} A®l=eo] &= ¥t} Color
Bar Pattern® 9153 244, 84, wehdl, =4, %4 ueha, Wb, vieky
To 2 A, g dagle] ddst FxE zEet vheF Active T3Fo] A g
a0 8ol W47t 94 @vw svel ee% PAe 24 4 stk

ox
>
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Registers Programming Resolution Reference Table for LCDC

Reg Name LCDBA LCDHT LCDHS LCDHA LCDVT LCDVS LCDVA LCDCON
320x240 00000000

640x480 . . P -

(800x525) 00000000 | 00000320 [ 00130073 | OOA0O0320 | 0000020D | 0007000D | 002B020B || 00080000
800x600
(1056x628) 00000000 | 00000420 | 002300C3 [ 01000420 [ 00000274 | O004000A | O01A0272 || 00080000
(7}2\8;(1%0) 00000000 | 000006B4 | 002000A0 | 011406B4 | 0000020D | 0007000D | 002B0O20B || 000820C0O
(722ié72) 00000000 | 000006CO [ 00180098 [ 012006C0O | 00000271 | 00010007 | O02F026B || 000820F0

Table 16-4 Registers Programming Resolution Reference Table for LCDC

* Register Valuex= Hexa-Decimal<¥.

* Memory Read Request= FIFO9] Half PositionS 7|52 & 3,

#* Screen Display Mode+ Normal operationS 7]+ 2 & 3},

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

«* H(V)SYNC. Output Select:= Internal blockoll A A% SYNC. Outputs 7|50 =2 g
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17 TIMERS

adStare Timer/Counter, Capture, PWM 7]%5< 7}3 16-bit Timer/Counter& 4z14d W%
=g

17.1 Features
- 15-bit Pre-scale
- 16-bit Timer/Counter
- 16-bit Capture
- 16-bit PWM
- 16-bit Timer Counter Wave-Out

17.2 Function Description

17.2.1 15-bit Pre-scaler with clock source selection

Pre-scaler¥= System Clock¥ External Clock #& %3] H=FE HolEel
CLKSEL HEZ %3] A3 & 15-bit Pre-scaler® E3l 1/2 ~ 1/3276849] &3 =
AA ] Timer/Counter & A E3kt}h Timer/Counter= Pre-scalerE &3] 33
A83ste] 32-bit Counter & T35 3t}

w2
)
tlo to alo

Pre-scalerol A &%= 2o A io

] & o= TPxCON# A 2F 9
CNTCLR HIEE %53}o] Pre-scaler counter® *7]3}

System Clock

Y

External Clock — 15-bit Timer/Counter Pre-scaler

A

L4

i
Timer Clock Source Select 0w v v vl v v
OO DID D DD
Pre-scaler Counter Reset gggggggg
O0I0O0|I00|0|0
NN RNIXN XXX X
~~~ |~~~
N OW | OIN 00w
NN ORLN
OIND O
OIN|D
(o]
YYYYYYYY

Timer/Counter Clock Select

 /

l Timer/Counter Clock

Figure 17-1 Pre-scaler Block Diagram
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17.2.2 Timer/Counter

Pre-scalerol 2&] 5% Clocks AF&3ted 0x0 o Z7|glA = EYnt} 71+ 3
“17 A Z7}sto] A&7 AATE Timer Counter B A 2AE gho]l =38 tha] 0x0 o] =4
A JIEHEE WAl st}

Timer Interrupt H H H

Figure 17-2 Timer Operation

Timer 7]+ A8¥ &3, Pre-scaler 123 Timer Counter o &3] 24 ¥},

Timer Period = L x 1 x (TMCNT) [sec] {Pre - scaler Factor> 3}
Clock Source Frequency Pre—scaler Factor
Timer Period = L X 1 x(TMCNT +1) [sec] ~ {Pre—scaler Factor <3}

Clock Source Frequency Pre—scaler Factor

Timer Period Example :
- Clock Source Frequency : 12MHz System Clock
- Pre-scaler Factor ©1/1024
- Timer Counter Value (TMCNT) : 1000
=> 1/12MHz X 1024 X 1000 = 85.333msec = 11.718Hz

Timer Counter® E2FA]7]7] sl A oF 3= HAAHE &3 7).

- TPxCON : Pre-scalery 29 dHES ZAAS 2, ZQo waEl Pre-scalers
clear %+t

- TMxCON’s TMOD : Timer Counter RE=5 A4 3o},

- TMxCON’s WAVE : Timer Counter?] ~r7li A Fe

tlo
o TN
e
o
-
il
iy,
o
ot
k)

- TMxCON’s PFSEL : Timer Countero] A AF&& ClockS A#A 3t}
- TMxCON’s TMEN : Timer CounterZ Enable 3%tt}.
- TMxCNT : Timer Counter®] ) Counter #< ZAA 3}

Timer Countere ta &A= AA o] F2HA1 71t}
- TPxCON A7
- TMxCNT A=A
- TMxCTRL A A
- 9o wgt TPxCTRL's CNTCLR HE AH
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17.2.3  Pulse Width Modulation (PWM)

PWM- programmabledt dutye} 7|2 H2 NS E Z9317] 918 #lo]7] ot

Pre-scalerol A A3t Clocks
S HHESHAA] AREA7E A FEHO 9y S

Period AAAH e F71=2 JI*E

PWMe| &2 HAxy 328 E 712E19 glo] PWM Duty, PWM Period #dlA=E gl o] &
o} gllo] W ] of %E—ﬂ, ggo] vkEoXth, PWME &3 314= PWM Pulse Number 2
A 2ol o3 AA = 29 EYH3l4o =2 PWM Interrupt% gbAskey, v

e ASol= PWM Z2o] A% A4 €. o

PWM Interrupt”} A4 s} 13}‘: HE o] AAo]
7] Y&l += Timer Interrupt |4 PWM<= Disable &foF 3t}

k4 PWM PulseE ®H37

PWM Pulse Period = ! X : x (TMCNT) [sec] pre - scaler Factor>3|
Clock Source Frequency Pre—scaler Factor
1 1

PWM Pulse Period =

x(TMCNT +1) [sec]  {Pre - scaler Factor<3}

X
Clock Source Frequency Pre—scaler Factor

PWM Period Example :
- Clock Source Frequency : 12MHz System Clock
- Pre-scaler Factor ©1/1024
- PWM Period Value(TMxCNT) : 10
- PWM Duty Value ' 6
=> 1/12MHz X 1024 X 10 = 0.853msec = 1.171KHz

PWMe =z &2A7]7] fsle] AA s ojof st HA2HE
- TPxCTRL : Pre-scaler®] &8 &S AAsta, Qo

UZ}E} Pre-scalerE clear

Ela=y

- TMxCTRL’s TMOD : PWM E=2 A=A},

- TMxCTRL’s PWML : PWM &9 Az ¢g#He Z2A3i}

- TMxCTRL’s PFSEL : PWMoll Al A}&3& ClockS A A3t}

- TMxCTRL’s TMEN : PWM< Enable 3t}

- TMxCNT PWMe F71E AA s

- TMxDUT : PWME] DutyES ZAA 3}

- TMxPUL : PWME] Pulse 345 AA3It, PWM Pulse?] 31427} o] 7
A28 gl =E3HH Timer Interrupt’} ZAAI T, 28t} PWM Pulset® A5 A &3 A

% A,

PWME t}&
- TPXCTRL A
- TMxCNT A4
- TMxDUT A A
- TMxPUL A A

EXw Agste] BAA,

- g ot TPxCTRL's CNTCLR A A
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PWM Period Value = 0x09h
PWM Duty Value = 0x06h
PWM Pulse Number Value = 0x01h

Internal Counter 0 X11213)4 5 6X7 180112 3 45 (617 18I0 12 34X EXT I8 o012 3 AEI6 T 8 D)

o oup | ] ] ] ]

<«+——— Period —»=— Duty —»

<«+———— Pulse Number —»
PWM Interrupt f ?

Figure 17-3 PWM Operation
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o = s
dHE SHI
= 7

AT,

Capture
A

Rising to Rising Period 2] 57}#] e A~ F7]& 54T

Capture 7] Pre-scaleollA 273t Clocks 7|22 3fo] ¢4
Low/High Pulse, Only Low Pulse, Only High Pulse, Falling to Falling Period,
T
HA 2 Capturedts @t Az 7} Wal

1

1

17.2.4
9| nq)e e
Capture mode® TimerZ Enabled
o] gkel7] wiiZol FAlstelof gt}
Low/High Pulse Capture Mode
Capture Input
Capture Counter ////
Capture Interrupt
Capture Value
High Pulse Capture Mode Low Pulse Capture Mode
Capture Input ‘ ‘ ‘ Capture Input
Capture Counter / / Capture Counter / /
Capture Interrupt Capture Interrupt
Capture Value Capture Value
Falling to Falling Capture Mode Rising to Rising Capture Mode
Capture Input Capture Input
Capture Counter //V Capture Counter //
Capture Interrupt Capture Interrupt
Capture Value Capture Value
Figure 17-4 Capture Mode Operation
Capture 7] B&3 o] 24,
x x (OCA +1) [sec]
Clock Source Frequency Pre—scaler Factor

Capture Time Example

Capture Signal Width Time =
- Clock Source Frequency : 12MHz System Clock
©1/1024

:9
Advanced Digital Chips, Inc

- Pre-scaler Factor
- Capture Value
=> 1/12MHz X 1024 X 10 = 0.853msec
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Capture =2 F2A7]7] 913te] A= ojof 3t dlA2EH & b3 2
- TPxCTRL : Pre-scaler® 29 <& AA3 I, Qo 2} Pre-scaler®
clear 3t}
- TMxCTRL’s TMOD : Capture REZ AA3r},
- TMxCTRL’s CAPMOD  : Capture Pulse HEZ 243t}
- TMxCTRL’s PFSEL . Captureol Al AF&E Clocks AA st}
- TMxCTRL’s TMEN : CaptureZ Enable 3%ht}.
Capturet® Ug A= AAste] 52|71t
- TPxCTRL A4
- TMxCTRL A A
- Fgo] wg} TPxCTRL’s CNTCLR A4
- TMxDUTE ¢]oJA] Capture 7] &<l
- TMxCTRL’s OVSTE ¢lolA Overflow -+ €<l
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17.3

Register Description

17.3.1 Timer Pre-scale Control Registers ( TPXCTRL )
Address : 0x8002_0400 / 0x8002_0420 / 0x8002_0440 / 0x8002_0460

Bit R/W Description Default Value
31:2 R Reserved -
1 R/W | CNTCLR : Pre-scale Counter and Timer Counter 0
Reset
When this bit is “1”, the Timer Pre-scale and
Counter will be reset.
0 R/W | CLKSEL : Pre-scale Clock Selection 0

0 : System clock 1 : CAPx

wxx CAPx® Timer A9 HE sdwlo] gt}

158
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17.3.2 Timer Control Registers ( TMxCTRL)
Address : 0x8002_0404 / 0x8002_0424 / 0x8002_0444 / 0x8002_0464

Bit R/W Description

Default Value

31:16 R Reserved

15: 14 R/W | TMOD : Timer/Counter Mode
00 : Timer 01 : PWM
1x : Capture

00

13 R Reserved

12 R OVST : Capture Overflow Status bit
Read*] Overflow status bit”7} clear¥ t}.

11 R Reserved

10:8 R/W | CAPMOD : Capture Mode Selection

00x : Low/High Pulse Capture mode

010 : Low Pulse Capture mode

011 : High Pulse Capture mode

10x : Failing to Failing Period Capture mode
11x : Rising to Rising Period Capture mode

000

7 R Reserved

6 R/W | PWMO : PWM Output One Period Generation
O : Disable 1 : Enable

5 R/W | PWML : PWM Output Start Level
O : Start Level is Low
1 : Start Level is High

4 R/W | TMOUT : Timer Wave Output Generation
O : Disable 1 : Enable

3:1 R/W | PFSEL : Pre-scale Factor Selection
000 : 1/2 001 :1/8

010 : 1/32 011:1/128
100 : 1/512 101 : 1/2048
110 :1/8192 111:1/32768

111

0 R/W | TMEN : Timer/Counter or PWM Enable
O : Disable 1 : Enable

0

wxx PWM Output One Period Generation : PWM RE= 28k ), F7|5 AAS ¢

WA Al 7] &= bito]t). HA7F WHAIEE o] Fo = A}E o2 PWME Disabled t).

il

w#% Timer Wave Output Generation : Timer EE0]A] 3+ F7)ult} toggleH & H3 o] &3 o

Rg A4

Advanced Digital Chips, Inc. CONFIDENTIAL
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17.3.3 Timer Counter / PWM Period Registers ( TMXCNT )
Address : 0x8002_0408 / 0x8002_0428 / 0x8002_0448 / 0x8002_0468

- Write : Timer Counter Value
- Read : Current Up-counter Value

(PWM mode)
- Read/Write : PWM Period Value

Bit R/W Description Default Value
31:16 R Reserved -
15:0 R/W | (Timer mode) OxFFFF

17.3.4 Capture Counter Registers / PWM Duty Registers ( TMxDUT )
Address : 0x8002_040C / 0x8002_042C / 0x8002_044C / 0x8002_046C

sampling period

(PWM mode)
- Read/Write : PWM Duty Value

Bit R/W Description Default Value
31:16 R Reserved =
15:0 R/W | (Capture mode) OxFFFF

- Read : Result value of counting at the

k% PWM Duty : First Halt Duty of PWM Pulse

17.3.5 PWM Pulse Count Registers ( TMxPUL )
Address : 0x8002_0410 / 0x8002_0430 / 0x8002_0450 / 0x8002_0470

Bit R/W Description Default Value
31:16 R Reserved -
15:0 R/W | (PWM mode) OxFFFF
- Read/Write : PWM Pulse Number Value
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18 SPI (SERIAL PERIPHERAL INTERFACE)

adStard] W&E SPI= 57] Ad WA2E F3 979 Ay th& CPU¢ dloly wshs
stt}. o] SPI= R2EZE M68HC11, M68HCO59 MC68HC16 A€ 2] SPISt 3HS o] Fof
Full duplex 3-wire A<o]1} Half duplex 2-wireES F3& 4 At}

a4 SPI A5S 9dl 8Bytesd FIFOE W3t Mbps £X9 HFo|A% CPUY HFH&
FA k3 s =

adStar®] SPI¥ Master Mode 9} Slave ModeE 25 A 3t}

18.1 Features
- Full duplex mode. Three-wired synchronous Transfer
- Master or Slave Operation
- Programmable clock polarity and phase
- End of transmission interrupt flag
- Write collision flag protection
- Master—master mode fault protection capability
- 8Bytes FIFO

18.2 Block Diagram

AN

) SPIBR N Counter
LA
SPICTRL .
E Y | sck_inle
Control Logic Eloc_k > sck_out _‘[}l_@ SCK
ogic sck_oen
SSX_in|«
%) (:: SPISTAT ssx_out —%L—@ nss
2 SsX_oen
m _
E <« mosi_in [«
< 32-BIT RX Shift Register | (< master input  MOSI_out ——| %l—@ MOSI
( p»-{ master output MOSI_0en
8/16/32-BIT TX Shift Register
SPIDATA miso_in i«
(8Bytes) daveinput  MisO_out —~[}l—@ MISO
p-{slave output  MiSO_0en
<:> nSSCTRL Ouput Control Logic
) SPIINT

Figure 18-1 SPI Block Diagram
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18.3 Function Description

FE Aol =AM FEe] 4 Mt 5 osje] FE Z2EFe] AR FeiA il
71 AE FH g oke] Fgho] o]fo] Xtk SPIZF Masterz AAEw A Eo]HoR
256719 Tt Aed 24E wE 5 9l

SPIE= dolel A% Fa1at lole] 44 Bo] BAd) ool Atk % Algd volg el
oA “grel AE ¥ (sampling) 7} Hi‘%(smftmg)o Al F2 ZAel 93 F7]H). Slave
SPI tjufo]x~e] 7 Al MBS Slave A8 2QlS F3] & 4 Qlrp. AEEZR &2 Slave
fulo] 2= SPI W29 T 9GS 4] g=t}l. Master SPI t]ufo] 2o A= Slave A8
2el& B Master M2 FE55 e = AREE o Ao

iy 4

NHAE 3|2 Z2EA27E A4S fd AHgHET dE T2 Tl AlEYE AZY A
2Hel HolEE 2 HW 7] FEo] WAST thE Master 2= A AEL gk ) oA
o] CPU7} &Aloll M2 Master} Hlglal A|=d w] &2 =go|HE disable A7t}

18.3.1 SPI Pins

SPIel &= MISO, MOSI, SCK, nSS, Y 7je] ek o] 9tk SPI HEE A ~EH 9 WOMP
HE7} 7}7}o] WMol &8 %2 t)d] Open Drain &9 lUr CMOS % —% AXsHA Hr).

SPI AEZ YA2E e MSTR BlE o]&] Master B+ Slave 52o] AA ¥ oo uje}
o] F2to] AAHTH

o

Table 18-1 SPI Pin Functions

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(nSS) Master Output : Selects slave devices
Slave Input : chip select for SPI
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18.3.2  SPI Operating Modes

SPI+= Mastert} Slave RE=o]A &3kl Master =3 CPUZF HolH A4S 93 4
9o AMgHT Slave B Q) tlupolxd] ol&] CPUOl Algld o] o] Fojx|=
AlgET AES Px2AE 9 MSTR HEJ ¢ Mastert} Slave E%to] Melg o},

Master Mode

SPICTRL®] MSTR HIEE A3 Master = FZto] A
4

&} AeElFE T Master REoA = Al g
d HAEES 2718t & F A3 oFo A x7|sE HAFol SH3t

A geth

SPIZ Master REA A& H L AL 7x]o

f
b
°

Master REAE MISO Ho] Algld dolg oz AL2E 3 MOSI ¥S Algld dolH
Zdo7 Ag¥th EAHI S8 Hopo wg} s e = of o

_/':
SPICTRL # A 2Ed BAUD, CPHA, CPOL, SIZE, MSBF, WOMPY] <& &3t} Master®s
28 93] MSTR H|E A A%t} SPIS enabledt =% SPIEN HES AA
Slave T]H}o]AE enable 3+t}.
A%S A1ZE7] 98] 433 dolE S SPIDATA #A 2] 27]= 3t}

SPIE= A4o] Ui SPISTAT #A~He SPIF Z#a25 H/WH o2 AAstt}, SPIF7} ¢17}f
HH JIHYPHE 9] HAETE SPIF7F AAEo] & AEjodlA SPISTAT dX2=HE ¢jil
SPIDATA #HXA| 2 227] Y ¢]7] F2to] dojupbd SPIF 815 Asdoz o] "k

A
CPOL HIEELS 99 443 FA4S Aofdttt. CPUZF MOSI #olA dlolHE XU+ SCK
£ 2= do]lHY latchdls= SCK edgerx CPHASF CPOL9 23l

Slave Mode

SPICTRL #*2~¥¢ MSTR HIES «070& A3l Slave REZ F2H8t}h Slave R =0
M=, SPIE AlgY A%S %73 8 ¢ k. A4S 92 vl A Masterd] 98 %7]3F )
Slave R E=+= E3| t}5Master SPI Bl 2o A A& H T Fojzl Al 7tol] ¢ o] tlnjo] ~nt
o] H2=Master7F 2 4 Q17| wiito| T},

Slave REJAM = Al]d dlolE &35S ffal MISO Feo] ARgHaL, Algld Holy d#Hs 9
3l MOSI o] ARgHn. 543 S8kl webd = o = shuhe] Ak dasit}. SCK

= 99 Ay FYolt}h nSS7F 217kH ™ Slave® A e E ),

dolg A4S ¢ doly #AAEo| 7|5 3t} Slave EEo]AE= SCK, MOSI, and nSS
= 9lgolal MISO¥= &%o] Hrt}.

CPHA, CPOL, SIZE, MSBF, WOMP 9] A4& ¢l8] Z1EE dA2=Hol| #h& 2. MSTR H]
E Zgo] gdoaH Slave TS HElst) SPIENS A Aslo] SPIZ enableA] 71t} Slave &
o] tjnpo] 2o A= BAUDS #h2 SPI F2toll 93S wx]#] ¢ki=t}

=

o

SPIEN7} A7 %3l MSTRe] Z&le] Hw, nSS# g&e] “Low” A7} Slave RE 57
718} @l nSS B & 924 gJgozuk AbgH ),
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Ho]E ¢ Hlo]EL} 9= A% Bo] SPIE= SPIF Z @18 AAs, AEE #2469 SPIE
H E7} AA 5o glom, SPIF7F Ql7F= ™ Qe E @ A o] whAlgit}

mex

£ 9o WAlE SCKel %7] ©rt}h. CPHA9F CPOLE Slave CPUZF MOSI ¥1& %3
5ol = HolHE HAGAY MISO & 3 Yyl dlolee] &89 EdgesS ZAA I

i

18.3.3  SCK Phase and Polarity Control

AEE A 2=EY F M9 HEZ SCKe #1787 548 AA4ett. 29 54(CPOL) H
= F99 4 (High or Low)& A8ttt 29 94 H]|E CPHAx A% ElolWo] J&s
= F 7 dE gH T shus Agsith F99o YAy S-S Masterdt Slave ZF 5

coldE Afol= dE Abolddl 93 S44S vbFo] Master tHle]2~7} Slave

o2 HoHE Fa e % 9t SPIY o]#d FAAHS A RE
A ote] 2K A AAS A

o
ot

oft T e N [

71 g 3

nss | 6 /W~
sok - roracenao [ [T
e ceorzo eenacs[ | [T L
sokerorterna | [T LT
sokroreerna] [T

77BN B B RO 77/77//7//4

wseircena=o | | | | | | | |
Internal strobe for data capture (for all modes)

Figure 18-2 SCK Phase and Polarity

18.3.4  Data Transfer Timing

CPHA="0’°]aL MSB AJ#¢1 EE=o)4 1Byte HlolE HF Boldid WojEth. SCKO|
el el w3 S vely 9l shue CPOLS! 0’9l A f-o]x th& &y CPOLo| <1’ ¢l
7 $-olt}. o] E}lo]w == Master?} Slave”} SCK, MISO®F MOSIZ o2 27 AZAL o] glor
Z Master EFo]WE = Slave ElolWEg B 4 9t} MISO A&+ SlaveodA¢ &#Ho|a
MOSI 215+ Master?] &3 A135o|t} nSSA S = Slave=9] H A" 2l 3ot

Masterd ® SPDRe| H|o]HE W %ol %7|3 Ht}. Slave:x nSS7} falling edge ¥
ol AES %73} 3} SCK A3+ A WAl SCK cycled] WHE7]74A] inactive EIZ dolsl
o A4 9852 YelE= SPIFRIE+ 8 A SCK cycled] EolA set¥lty. CPHA="0’Y wj+=
nSS7} low@d th7t 18] E A4 & &8 Al7F ol Inactive (High)¥lt}. Slave: nSS7} lowdd
o data registerel] Z+S write 3FH write collision error”} A slt},
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SNCOE NN AN ANANANANANANA
RV RAYVAYAYRYRYRYRY
e TRA A A A A AR
(Master In) _K M3B 6 > 4 3 2 1 XLSB
(Tonsslive) } /_

Figure 18-3 Transfer Timing when CPHA = ‘0’

CPHA="1"]1 459 A& ©glo|WXolt}t. SCKE vk 8 Al cycle] WH=7]oA] inactive
F}. SPIF H|E+= 8WHA SCK cycled] F4holA set®ltd. 8HA SCK cycled F7FF7]90A4
npA 9k edge7} A7]17] w9 Slaver 8HA SCK cycled] F7FollA mlA| = Hlo]E S sample
S o] 541 45l nSSE 1Byte AF vhA A o= HE AZF F<F FE3] lowEs FAIgH
th. webx CPUZF A% AElE Pollingdte] d&Ho® dAEste Afde A% low BHE
A &FA H).

SCK CYCLE 1 2 3 4 5 6 7 8

sex roro )\ UL L
Y -\

SCK (CPOL=1)

MOSI — MSB 6 5 4 3 2 1 LSB

MISO MseX 6 X 5 X 2 XY 3 X 2 X 1 LSB
nSs /

Figure 18-4 Transfer Timing when CPHA = ‘1’
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18.3.5 SPI Serial Clock Baud Rate

SPI Baud rate: SPBR #| A 2~Ele] 104 255744 9] <& A Fste] AA3 = 9l

Slave Mode©l A1 9] ¢]% SPI Master”} A &3} SCKE WolEo]7] ufjio] SPIBRR @A~
o] gho] MAAo| JaFs wx er=th 12y} Slave ModeolA] T2 4 9= Hf £5&=
System Clock o 43S Whi=t}.

SCK Baud Rate = - Tee
2% (SPIBR +1)

or

SPIBR = Feci —
2 x SCK Baud Rate

18.3.6  Open-Drain Output for Wired-OR

Multiple SPI Master”} o}t™ SPI |~ %2 0] Open-Draing A8 F 2+ vl Open-
Drain =%o] 223 7<% SPICTRL dA 289 WOMP H|EE AA3dte] Open-Drain 8 <
AFstEE 3 4 2drh Open-Draino.= AAS A9 Zzte] &7 ghlo] ¥=A] pull-up A
F< ool gk,

18.3.7 Transfer Size and Direction

SPICTRL #*|~E]¢] SPISIZE H|EL A7) 8/16/328 EE Ae st} SPICTRL #lA|~
B¢ MSBFH]|E &= dlolg A%9] AlZHS MSB(MSBF=1)t} LSBYH 3l%== 3ho}),

18.3.8 Write Collision

A& 78] ZFof SPIDATA #ALE 278 A EshH 27 EZo] TA )

ofj

18.3.9 MODE Fault

SPI system ©] Master® AA %3, nSS signal input line®] assert ¥ %S W, mode fault
error 7} ¥EAEHH, SPISTAT ¢ MODF bite] set ©t}. Master device ¥F MODFZE WA A Z
T+ 9o tZ SPIdevice’} master’} Hala & w wAsic
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18.3.10 Interrupt

SPIF Interrupt

FIFOo] A& do]e 9 TX Shift @A 27 2% v]9AH wAlsta, SPI d40] &8y
“/F

0] =

AeS oujslt}, SPI Ao dEHYSS Folst 2lE= Interrupt ©]tt.

R

MODF Interrupt

Mode fault 7} dojubd drAgTE. Mode fault®k o8] 714 Master7}t A48l A$ & o]

Ahe]l Master?) HolHE dAEsteE 25 Lol

nSS Interrupt
nSS port AEE ZHAste] Wstrt 7w LA g

TX_FIFO_FULL, TX_FIFO_EMPTY, RX_FIFO_FULL, RX_FIFO_EMPTY

- TX_FIFO_FULL: 8Byte¢] W FIFO 7} 2% YRS o v},
TX FIFO dlo]lgE ¢ A$-A w9, 235 dolg dfo] o]Fojxt),

- TX_FIFO_EMPTY: TX FIFOd| AMAAE dlolel7} 5 AFH o] H3]
th 1y oFbA TX Shift #IA =87} vl A A] ¢k9k7] wiiell SPI o] a5

- RX_FIFO_FULL: RX_FIFO7} 2% YRS o vt}

- RX_FIFO_EMPTY: RX_FIFO7} 2% H| YA

o] Zgefol A

Ou]

SSX

1Byte TX FIFO Write 1Byte TX FIFO Write 1Byte TX FIFO Write 1Byte TX FIFO Write

S 1R TN RA AT 11411

ws (o

Figure 18-5 1-Byte Transfer vs. Status and Interrupt

SSX
SCK
MOSI
nByte TX FIFO Write nByte TX FIFO Write nByte TX FIFO Write
Figure 18-6 n-Bytes Transfer vs. Status and Interrupt
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18.4 Register Description

18.4.1 SPI Control Register (SPICTRL)
Address : 0xA002_1000 / 0xA002_1400

Bit R/W Description Default Value
31:8 R Reserved -
7 R/W | SPIEN : SPI Enable 0
0 : SPI is disabled.
1 : SPI is enabled
6 R/W | WOMP : Wired-OR Mode for SPI Pins 0
O : Qutputs have normal CMOS drivers.
1 : Open—drain drivers
5 R/W | MSTR : Master/Slave Mode Select 0
0 : Slave operation
1 : Master operation
4 R/W | CPOL : Clock Polarity 0
O : The inactive state value of SCK is logic level
zZero
1 : The inactive state value of SCK is logic level
one.
3 R/W | CPHA : Clock Phase 0
O : 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 | MSBF : Most Significant Bit First 0
O : Serial data transfer starts with LSB.
1 : Serial data transfer starts with MSB.
1:0 R/W | SPISIZE : Transfer Data Size 0
00 : 8-bit data transfer.
01 : 16-bit data transfer.
10 : 32-bit data transfer.

18.4.2 SPI Baud Rate Register (SPIBR)
Address : 0xA002_1004 / 0xA002_1404

" 2x(SPIBR +1)

Master Mode SCK < System Clock / 2
Slave Mode SCK < System Clock / 4

Bit R/W Description Default Value
31:8 R Reserved. -
7:0 R/W | Serial Clock Baud Rate OxFF
fPCLK
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18.4.3 SPI Status Register (SPISTAT)
Address : 0xA002_1008 / 0xA002_1408

Bit R/W Description Default Value
15:8 R Reserved -
7 R SPIF @ SPI Finished Flag 0

0 : SPI is not finished.
1 : SPI is finished.

6 R WCOL : Write Collision 0

O : No attempt to write to the SPDR happened
during the serial transfer.

1 : Write collision occurred.

5 R MODF : Mode Fault Flag 0
O : Normal operation
1 : Another SPI node requested to become the
network SPI master while the SPI was enabled in
master mode

4 R nSS : Slave Select Flag 0
O : Current Value of nSS port is low
1 : Current Value of nSS port is high

3 R STXF : TX FIFO Full Status bit 0
0 : FIFO_TX is not full
1 : FIFO_TX is full

2 R STXE : TX FIFO Empty Status bit 0
0 : FIFO_TX is not empty
1 : FIFO_TX is empty

1 R SRXF : RX FIFO Full Status bit 0
0 : FIFO_RX is not full
1 : FIFO_RX is full

0 R SRXE : RX FIFO Empty Status bit 0
0 : FIFO_RX is not empty
1 : FIFO_RX is empty

18.4.4 SPI Data Register (SPIDATA)
Address : 0xA002_100C / 0xA002_140C

Bit R/W Description Default Value

31:0 R/W | SPI Data 0x0000_0000
At 32-bit transfer mode

- MSB of Data is SPDR[31]
At 16-bit transfer mode

- MSB of Data is SPDR[15]
At 8-bit transfer mode

- MSB of Data is SPDR[7]

LSB of Data (received or transmit) is SPDR[O0] in
any transfer mode
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18.4.5 SPI nSS Control Register (hSSCTRL)
Address : 0xA002_1010 / 0xA002_1410

Bit R/W Description Default Value
31:1 R Reserved -
0 RW nSSCON : nSS Output Level 1

18.4.6 SPI Interrupt Mask Register (SPIINT)
Address : 0xA002_1014 / 0xA002_1414

Bit R/W Description Default Value
31:8 R Reserved -
7 RW | SPIFE : SPIF Interrupt en/disable 0
SPIF Interrupt occurs when transfer has
completed.
O : SPIF interrupt is disabled
1 : SPIF is enabled
6 RW MODFE : MODFI Interrupt en/disable 0
MODFI Interrupt occurs when two more master
use data line.
0 : MODFI interrupt is disabled
1 : MODFI is enabled
5 R Reserved 0
4 RW | nSSEN : nSS Interrupt en/disable 0
nSS Interrupt occurs when nSS signal has
changed.
0 : nSS Interrupt is disabled
1 : nSS Interrupt is enabled
3 RW STXFE : FIFO_TX_FULL Interrupt en/disable 0
FIFO_TX_FULL Interrupt occurs when FIFO_TX
1s full
0 : FIFO_TX_FULL Interrupt is disabled
1 : FIFO_TX_FULL Interrupt is enabled
2 RW STXEE : FIFO_TX_EMPTY Interrupt en/disable 0
FIFO_TX_EMPTY Interrupt occurs when
FIFO_TX is empty
0 : FIFO_TX_EMPTY Interrupt is disabled
1 : FIFO_TX_EMPTY Interrupt is enabled
1 RW SRXFE : FIFO_RX_FULL Interrupt en/disable 0
FIFO_RX_FULL Interrupt occurs when FIFO_RX
is full
O : FIFO_RX_FULL Interrupt is disabled
1 : FIFO_RX_FULL Interrupt is enabled
0 RW SRXEE : FIFO_RX_EMPTY Interrupt en/disable 0
FIFO_RX_EMPTY Interrupt occurs when FIFO_RX
is empty
0 : FIFO_RX_EMPTY Interrupt is disabled
1 : FIFO_RX_EMPTY Interrupt is enabled
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19 TWI(Two WIRED INTERFACE)

Wg TWI W2este] Qlejso] =2 98] TWI Alej7]& Wgstth. TWIE SCL¥} SDA A& g
A4,

19.1 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/Acknowledge generation
- Multi master operation

19.2 Block Diagram

<«——»[J SDA

VAN <«—»[] SCL
( Y TWIBRO/TWIBR1 P
START/STOP Condition >
J—> Generaion >
¢ ) TWICTRL P
Acrbitration and i
)] START/STOP Detection |
a v
TWISTAT P
o R Address Compare
< Lad
1 v
K ) TWIADR 8-bit Address Shifter -
Y
( TWIDATA ' 8-bit Shifter -

NS

Figure 19-1 TWI Block Diagram

Advanced Digital Chips, Inc. CONFIDENTIAL 171



adStar Ver 1.6.7

19.3 Function Description

19.3.1 DATA TRANSFER FORMAT

SDA #helell= R Holy ol 8HE wf dEritt dEd & e volE £+ AT
o] 9] &r}t. Start condition 9 A wlo]EE F4 ot} TWI-bus 7} Master®Z &
2 5% 3 uw Masterdl 93] T4 =7l dEHEHET BEE vlolEE thgdd& ACK HIEZ}
wgt2t}, 34 dio]lHel 49 MSB HERH 40| AlZFHT

rr

Write Mode Format with 7-bit Addresses
[S| Slave Address 7bits |R/W|A[  DATA(1Byte)  [A[P]
N ;

"o" 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" T Data Transferred
(Read)  (Data + Acknowledge)

NOTES:
1. S:Start, rS:Repeat Start, P:Stop, A:Acknoledge
2. [ :From Masterto Slave, [] from Slave to Master

Figure 19-2 TWI-Bus Interface Data Format

19.3.2 START AND STOP CONDITION

Start conditione 1 Byte 9] dataE A% & 4= Qlt}. 18], Stop condition data A%
S #53t}. Start condition2 SCL ©] high € w SDA line©] high-to-low® transition 3F
t}. Stop condition2 SCL ©] high € W SDA line ©] low-to—high® transition 3Ft}. Start
condition ©] ¥ASH, TWI bus & busy”} Et}. Stop condition®] WA & TWI buse= A
a5 A Hrt.

E MSB Acknowledgement Signal Acknowledgement Sigrﬁal E
: : from Receiver from Receiver :
scL 1\ T2\ AWEAVEEN AYAY ARV EE
i Start ACK T 1 L Stop
Byte Complete, Interrupt within Clock Line Held Low While
Receiver Interrupts are Serviced

Figure 19-3 Data Transfer on the TWI-Bus
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19.3.3 ACK SIGNAL TRANSMISSION

3 HolE AES s #ur] YsiA Agke EAvte] ACK HIEZ HUok gt}
ACK H2&= SCL #1919 9 WA Sl A dA ol strh. A & nlolE HoHE A5
e ¥ 97he] &g o] & Qdltl. Masterts ACK HIE A$S 93 8 2= A oF 3
=3

A ACK ﬂﬁd HAZ2 gy & of SDA g2 “High”® wE7] Yef SDA #@elS
Eolxof du}l. T3 4171 ACK 2w SDA #8918 “Low”® fA|3le] SCLe| o}& W

O~
A 2] “High” -3rol A SDAé “Low” & U&E—D‘r.

ACK HEE AZTE9AOZ control register? TXACK HEE AAso] ACKY
NOACK= Aeg 4= it}

Clock to Output
- e
Data Output by — : ! :
Transmitter : \ : / X X
Data Output by
Receiver
SCL from 1 >
Master Start
St :
Condition Clock Pulse for
Acknowledgement

Figure 19-4 Acknowledgement of TWI

19.3.4 READ-WRITE OPERATION

41 B2 REoA "HolH ZHE Fo TWIi-bus SlEHo]~E dHolEH #XH dX2gH 4
olE]7} =n]E wj7hx] 7l oF shc) dlolE 22old uwjzbx] SCL 291 Low® FX2 Ho]
b A2 dlolE 7} dlolEl F2ZE A 2Eo 2921 YAl SCLL release ¥ T}

InterruptE® A2 4%, TWI= dA deoly AE F interrupt®: L33}, CPUE
interrupt 83 W2 Ho M2 Ho|HE Wol| &,

FA B2 BEo A dHolEHE =A% Fo, TWI bust datas 9o 2 wi7bx 7|gdc} 4=
A dolg7t 9jo] 2 w7hA SCLS LOWRE 4 @t A28 data’} &AL & th&d
SCL< release ¥t}

InterruptE AFEE A$, TWIE HolHE FA% F interrupt® WAL, interrupt
requestE HH2 CPU+ dataEd o1&
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19.3.5 BUS ARBITRATION PROCEDURES

o] 79 master’} busE Aol Ao} = AS WA Y. SDA lineol high levelS WX
W master’} ® 2 master’} WEW low level®] SDA line2 <1218, & A TWI busE A
Aol obtd thE masterZt Alojgitiar Q1AStar, ol AEES ¢l o] WA grF

Devicel®} Device23 EAle]l master mode & & sl= 7499 SCL #}<loA LA =
299 RS B vy go] 7|87t o] Fo X,

) start counting
wait state HIGH period

CclkKIT, ——M e ———— =

CLK?2 Her reset

. X D

SCL
Figure 19-5 Bus arbitration 1 of TWI
91 g3kl A SDA el YER= data #kol @l Devicel, Device2% 37t $-AdS
2 4L Bed 2y

masterl loses Arbitration
DATAL £ SDA

_\_ f | /[~ - - - - - - - -
DATA2 'Q \

U /S S S

Figure 19-6 Bus arbitration 2

DATAL —
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19.3.6  ABORT CONDITIONS

Arbitrationo] 2R &S HE-

1. TWICTRL ##2E29] MSTR H|EZS ZgojA|7]H stop o] A3},

2. NO ACK wAsle] stop 27do] WAgth, & ACK F3tellA SDA 21&7F “Low”7F oy
I Rsia=

Arbitrationo] &A% 239

Arbitration Aol &3] AlojAES ¢ HF MSTR HEE S oA T o]o] 93t Stop
condition TASHA] =tk AA e FQA SCL 82 3k vlolE AL E70A] MPy
tlolE] ¥ 9l SDAE High A ej7} @t

)|

19.3.7  Operational Flow Diagrams

TWI initialization

TWIE WA Z7]87F o] Fo] Ao} 3t}

BEGIN

Enable TWI by setting
TWIEN

Register setting

Enable TWI interrupt
(Optional)

END

Figure 19-7 TWI Initialization Flow Char
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Master Transmit / Receive

TWI2] dlo]g $413 dlo]g =4lo] tidt Flow charto]th. A1 A9} =41 Ao oA 7}
2 Aol A Aol mAEE dHlolE S Alsly] del ACK MIES NOACKE dAshs
W7t o Aok "olth of A master7h slavedl Al vhAZ 20 dlolE g elv] A
Zolt}. Tl AA dolHE FAlstr] 9% SCL S A sl TWIDATA @A ~H
9] dummy read ©A7F sttt

BEGIN

<
Y

Bus Busy ? YES

NO
v

Write TWI Header in
TWIDATA

Set MSTA in
TWICON to Generate
START

ol

Y

Transfer NO
Complete ?

<

YES

v

Write Data to
TWIDATA

ol

Y

Transfer NO
Complete ?

YES
Y

Last Word? NO

YES

v
Negate MSTA in
TWICON to Generate
STOP

v

END

Figure 19-8 Master Transmit Flow Char
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Bus Busy ?

Write TWI Header in
TWIDATA

Set MSTA in
TWICON to Generate

Transfer
Complete 2

YES

Set REPST in
TWICON to Generate
RESTART

Y

Write TWI Header in
TWIDATA

Complete ?

YES

Dummy Read
TWIDATA

Read Data from
TWIDATA

NO

YES

Set TXAK in
TWICON to Turn of
ACK

+ YES

Read data from
TWIDATA

Transfer
Complete 2

YES

C END )

Figure 19-9 Master Receive Flow Char

Advanced Digital Chips, Inc.

CONFIDENTIAL

177



adStar

Ver 1.6.7

Slave Mode (Polling mode)

Rx

Check SRW bit in

Read dummy data
from TWIDATA
(for tcf bit clear)

[

-

-

Y

Transfer NO

TWISTAT for
Xmit/Rev TX
\/
Write Tx Data in
T TWIDATA

complete ?

i YES

Read Rx Data
from TWIDATA

Bus Busy ?

Transfer NO
complete ?

YES

Bus Busy ?

C

A 4

END

)

Figure 19-10 Slave Mode Flow Chart (Polling)
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Slave Mode (Interrupt mode)

BEGIN
tcf Interrupt occurred

NO

Addressed
as Slave ?

Check SRW bit in
TWISTAT for
Rev/Xmit

A

Read/Write
TWIDATA

o

Figure 19-11 Slave Mode Flow Chart (Interrupt)

A
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19.4

Register Description

19.4.1 TWI Control Register (TWICTRL)
Address : 0x8002_1800

Bit

R/W

Description

Default Value

31:8

R

Reserved.

7

RW

TWIEN : TWI Controller Enable.

TWI 5418 Yal Y& register? settingol] <&
A A o] bitE setA]| X1}

0: Disable 1: Enable

0

Reserved.

RW

TWIMOD : Master/Slave Mode Select.

0ol 12 wHl¥H Master mode”} A8 %A
START condition®] 23t} clear®™ STOP
condition®] WAS}3L, Slave mode® A3t}
clear¥ltjgtx Alo] ASS o2 JEgtd, STOP
condition< WAEHA] =t}

0: STOP conditions A A 71t}

1: START conditione B A1t}

RW

TWITR : Transmit/Receive Mode Select.
Master Mode®ol| A1 9] A% &2hS Ao},
0: TWI Master 52!
1: TWI Master <Al

RW

TWIAK : Transmit Acknowledge Enable.

°] H{EE ACK 73+ &<tell SDA lineo| #< 44
=

Master Receive Mode¥ upx gl vlo]lE HE Y
l NO ACK+ dHlolH HdFo] mpx29lES e
R g A4 & NO ACKo|™, STOP conditiong ¥t
RN A=

0: ACK bit = “0” — ACK (acknowledge)

1: ACK bit = “1” — NO ACK (no acknowledge)

RW

REPST : Repeated Start.

o] bitE 1% write 3}, TWI controller 7} Master
o 1w Repeated START conditiong ¥AAA I}
Repeated START condition®] 2AsHH cleardt}.
0: N/A

1: Repeated START conditiong ¥ A 71t}

R/W

TCIE : Transfer complete Interrupt enable bit
I-bytet 9] HolH HFo] S4uFHAS o, JAHH
E w4y oRE AR

0: Disable 1: Enable

R/W

LSTIE : Lost arbitration Interrupt enable bit
Master®2 &2 Al, A5 dAS ANS 45, UH
WE WA R AR,

0: Disable 1: Enable

180
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19.4.2 TWI Status Register (TWISTAT)
Address : 0x8002_1804

Bit R/W Description Default Value
31:10 R Reserved. -
9 RW TXEMPTY : TX Buffer Empty. 1
A W o] AHE Yeldnh 0Y o, ¥3te e
2 Write®d 4 o}
0: 2 Wy B dolg7F <
10 &4 7 v
8 RW RXFULL : RX Buffer Full. 0
FA W] AHE veEldn. 19 W, Y3k @
2 Write® 4 Atk
0: A HH 7 v A
10 A W3 ¢jojzt dlolH7t &
7 R TWIDT : Data Transferring Bit. 0
gk blolE AE & wjulr} setH 3, TWIDATA & A
2HE readyt write@d W] clear®th. W3 o] bit
o] 1& writed}™ clear®t}.
0: HOlE AF 5
10 gt Hlo]E HE &5
6 R TWIAS : Addressed as Slave Bit. 0
Z}x19] address9t AE W address’F IA T o
TWI  controllere  slave®A 234 =t
TWICON # A 2~E 7} write® Ay, STOP condition
gkl Al clear ¥ U}
0: Address7} dAIHA] &
1: Address7} ¥zt
5 R TWIBUSY : Bus Busy Bit. 0
TWI bus A EIE vttt START condition®l 2] 3}
set ¥ i, STOP conditionol] ¢J&l clear¥lt}. o] H]
Eo 05 writedtol = clear®t}.
0: Bus idle ZEj
1: Bus busy “JEl
4 RW TWILOST : Lost Arbitration Bit. 0
TWI controller’} master mode¥ w|, bus®] Ao
Ae ANS AS setdr. 2ETEo]Hom
cleard|sFo]ofF 3t} 12 writed'd clear¥lt}.
0: Lost arbitration®] TAsFA] &k
1: Lost arbitration®©] 23S
3 R TWISRW : Slave Read/Write Bit. 0
TWI controller”} slave moded W &4 T2
RSal=
0: Slave Al 2=
1: Slave 41 2=
2 R Reserved. -
1 RW RSF : Repeated start flag 0
Repeated START condition®] A3} =% Felsf
+ flag bite]t}. Repeated START condition®] A
3t set¥ ™, STOP condition®] WASAY, setd
AHEfol Al o] bitell 18 writedt® clear® o).
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0: Repeated START conditiono] A&A] kA
1} STOP conditione] A3} 2.

1: Repeated START condition®] 28335,
0 R TWIRXAK : Received Acknowledge Bit. 1
ACK 3toll E0]2 SDA line?] #< 9u 3t}
0: Acknowledge 441

1: No Acknowledge 41

19.4.3 TWI Address Register(TWIADR)
Address : 0x8002_1808

Bit R/W Description Default Value
31:8 R Reserved. -
7:0 RW (At only slave mode) 0x00

7-bit slave address. TWI controller®] device
address& UEATE

[7:1] = Slave Address

[0] = Not mapped

19.4.4 TWI Data Register (TWIDATA)
Address : 0x8002_180C

Bit R/W Description Default Value
31:8 R Reserved. -
7:0 RW | TWI data : TWI dlo]E]S eIt 0x00

Write - 41 dolH & <& deviced F4.
Read - 241 ©Hlo]H

19.4.5 TWI Baud-Rate 0 Register (TWIBRO)
Address : 0x8002_1810

Bit R/W Description Default Value
31 :4 R Reserved. -
7:0 RW Baud-rate O Value. TWIBRO = 3 0xOF

* TCF interrupt.
tcf_irq interrupt A= HolE HAFo Eof &A= AS o]t (1-byte).
o] 2l SCL 219 9 W toggle ¥ o YEFTF.(TCIE(Confirm Transfer complete bit )).

\ UL g T
sc. — YK ‘sal el il el /9\: :: :F
tcf_irq [\ :

1
twi_irqg | /—Ll

Séycle icyclé 4cycle '
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19.4.6 TWI Baud-Rate 1 Register (TWIBR1)
Address : 0x8002_1814

Bit R/W Description Default Value
31:9 R Reserved. -
8:0 RW Baud-rate 1 Value.. TWIBR1 2 0 OxFF

TWIBRO = fopy e x 70078 + 3

SCL — f PCLK
(TWIBR1+ TWIBRO +7)
A~ feax  TWIBRO+T
25CL 2

*SCL = TWI transmission rate
ex) 92k APB clocke] 50MHz ©]i, TWI transmission rate®] 400Kbpso]2td AL 21e ¢}
=3 2
(foo = 50MHz, SCL = 400Kbps)
TWIBRO =50MHz x 700ns +3 =50x10° x 700x10~° +3=38

f 50MHz 50x10°
L= PCLK = 400Kbps = — 400x10° = — >
(2TWIBR1+TWIBRO+7) (2TWIBR1+38+7) (2TWIBR1+45)
50 X 10° _
00kbps ~ (TWIBRO +5)
TWIEBR1 = c
- 700ns: rise time, fall (fast mode, max) for the synchronization
- 3cycle: low, high duty for the synchronization of ratio
<Baud-rate Register Setting Reference Table>
TWIBR1
fPC'-K TWIBRO 400Kbps 300Kbps 200Kbps 100Kbps 50Kbps
60Mhz 45(0x2D) 50(0x32) 75(0x4B) 125(0x7D) 275(0x113) -
50Mhz 38(0x26) 41(0x29) 62(0X3E) 104(0x68) 228(0xE4) -
48Mhz 37(0x25) 39(0x27) 59(0x3B) 99(0x63) 219(0xDB) 459(0x1CB)
33Mhz 26(0x1A) 26(0x1A) 40(0x28) 67(0x43) 150(0x96) 315(0x13B)
24Mhz 20(0x14) 18(0x12) 28(0x1C) 48(0x30) 108(0x6C) 228(0xE4)
12Mhz 12(0x0C) 7(0x07) 12(0x0C) 22(0x16) 52(0x34) 112(0x70)
6Mhz 7(0x07) 2(0x02) 4(0x4) 9(0x9) 24(0x18) 54(0x36)
11.2896Mhz 11(0x0B) 6(0x06) 11(0xB) 20(0x14) 48(0x30) 105(0x69)
5.6448Mhz 7(0x07) 1(0x01) 3(0x3) 8(0x8) 22(0x16) 50(0x32)

9 Fo g2 oFte] oAU S F US.
TWI baud rate A2 data setup time, hold timeS &x 3}7] 934
scl®] LOW 7+ scle] HIGHTZF o]/de] ks A A sfof i)

EX)

50 Mhz, 50kbps oA scl®] LOW-S TWIBRO (38) + TWIBR1 (479) ©|t}.

o] W, scl ¢ LOW 7 517(0x205)7} o} 17(0x11)o] =t}

( TWIBRO + TWIBR1 & 500°¢] do]x+= ¢t €t})

o] 22 7%, data setup time, hold timeo| tjste] &r & 4 gl7] wjFo] Al s2fo] o] Fof
A et

data setup time, hold time& #4X3}7] Y= Ha TWIBRO AA o] LOWTZte] &R 3slr] uj
Sli=

B

ria
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20 UART

adStar®] UART+= RS-232C QlE#o] 29 755 HF3 dvbA el PC % 1/O device®t 4
g HE57] BAES 9% gdd AorlEsS 712 5 AlY UART(Universal Asynchronous
Receiver/ Transmitter) Controller 7} W= o] Ao},

20.1 Features
- Compatible with standard 16450/16550 UARTSs
- Fully programmable serial-interface protocols
5,6,7,8-bit characters
Even, odd or no-parity, stick parity generation and detection
1, 1.5, 2 stop bit generation
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 16Bytes FIFOs
-5 Ch. UARTs

20.2 Block Diagram

/\ @ Receiver
E Buffer Serial
L Register Receiver Input
—§ Shi ft —
C Receiver Regi Stef
T FIFO

Transmitter
Holding
Register

Serial

A
Transmitter Qutput
Shift —
Register

\ 4

Transmitter
FIFO

\ 4

HoOomomey

FIFO
Control
Register

Baud
Generator

APB BUS

Divisor
— Latch(MS,LS)
Line

Control
Register

Line
() Status
Register
UART
Interrupt Interrupt Interrupt
Enable Control
Register Logic

Interrupt
D
Register

S

Figure 20-1 UART Block Diagram
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20.3 Function Description

20.3.1 Serial Data Format

adStar2] UARTO| A= ULCRn[4:0] HIE 9] A ~E Ao =2 UART §4l Serial Data Formatol
ek Mol 7hsstth the % ULCRN[4:0] bito] Register A4 o2 W73 7Hseh dole] 9
of tfgk drgolrt,

ULCRnN[4:0] Description

: AZHIE :[ﬂOIEIHIE:GIOIE{UIE:E{IOIE{HI%:HIOIE{HIE:GIOIEH:HE:HIOIHHIE:HIOIE{BIE: HXHE :

STh2

D3 D4 D5

00010 | [ I I [ [ [ [ | [
No Parity / I I | | | I I I I I
1 Stop bit / 0 DO | DI |, D2 | D3 | D4 | D5 | D6 q 3
7 Data bit
| [ I I | | l | | [
| | | l | | | | | |
| | | | | | | | |
: Al EHIE :EIIOlHHIE:GIOIE'H;HE:E{IOlE’HIE:GIOIE{HI%:HIOIHHIE:L‘IIOIEHIE:E{lOIE‘iHIE:E‘IOIHHIE: HIBIE :
bl
00011 | | | | I | | | | | [
No Parity / I I T T T T T T T I T
1 Stop bit/ 0 /< DO |, DI | D2 | D3 | D4 | D5 |, D6 | D7 >/ 1
8 Data bit | [ [ | I | | [ | [ [
| | | I [ | I | | [ [
| | | | I | | | | | |
: Al EHIE :HIOIHHI%:GlOIE{Hl%:HIOIHHIE:HIOIE{HI%:GIOIE{HIE:HIOIHHIE:EIIOIE{HI%: HIHE : HXHIE :
N
00110 I I I
T
|
|
|
|
|

| |

No Parity / | | T T
2 Stop bit / 0 po ! b1 ! b2

7 Data bit | | : :

| | |

| 1

w)
(<]
\§
-3
-
-

| I | | I | | I I I |
| ARHIE | HIOIEHIE | GIOIEHIE | HIOIHHIE CIOIEHIE HIOIEHIE | HIOIEHIE | HOIEHIE HOIHHIE | MAHIE | HXHIE

00111 , | , ,

D1 D2 D3 D4 D5 D6

No Parity / I | I T
2 Stop bit/ 0 DO D7 STh1 | STh2
8 Data bit | | 111

|
[
I
I
|
I
|

Al ZHIE :E{IOIEHI%:BIOIE{&IE:E{IOIHHIE:UIOIBHIE:GIOIE{HIE:HIOIE{HIE:GIOIEIHIE:IIHEIEJHIE: HIHBE
f T T T T T T T I T
11010 I I I I I I I I I I
Even Parity / I I T T T T T T | I
1 Stop bit / 0 Do | DI | D2 | D3 | D4 |, D5 | D6 E;’:t'; 1
7 Data bit | [ I | | | | | I [
I I T T i T T T I I
I I I I I I I I I I
: A ZHIE :E{IOIHHIE :GIOIE{UIE :[ﬂOIHHIE :HIOIE{BIE :HIOIHHIE:HIOIHHIE :UIOIE{HIE:E{IOIE{HI% :JIHEIEIHI% : HXHIE :
" e e e T > e ah 4k N dk ”
11011 I I I [ I I I [ [ I I I
Even Parity / I | T T T T T T T | I T
1 Stop bit/ 0 /< DO | DI | D2 | D3 | D4 |, D5 |, D6 , D7 >}<',E;’:t’;>/ 1 |
8 Data bit [ [ | | | | | | | | [ [
T | T T T | T I I
I [ I I I [ | [ |
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11110

|
: AXHIE :[1IOIHHI§lﬂlOIE{HI%:E{IOIE{HIE:HIOIHHIE:EﬂOIE{HIE:HIOIHHIE:BIOIHHIE:HHEIEIHIE: HAHE : AXHIE I

|
|

D1 p2 ! b3 D4 | ST1b2

|

|

|

I
Even Parity / I I
2 Stop bit/ 0 DO
7 Data bit | |
I
I

| | | |

; I ; E I STh1
| | ven

| D9 | oo X’arit))/ 1

| | | |

| | |

| | |

: ANEHIE :HIOIHHI§:GIOIE{HIE:E{IOIHHIE:EIIOIE{HI%:HIOIE{HIE:HIOIHHIE:G[OIE{HIE:E{IOIHHIE:HHEIE}HIE: HAHE : HNHIE

1111 | | | | | | | | | | | | |
Even Parity / | | T T | | | | T [ | |
2 Stop bit / o fDo | DI | D2 D3| D4 D5 D6 | DI il o
8 Data bit | | | | | | | | | | | | |
| | | l T T T T t | | | |
| | | | | | | | | | | | |
: Al ZHIE :HIOIE{HI_E_:GIOIE{HIE:HIOIE{HlE:GIOIHHI§:[ﬂOIE{U!E:HIOIE{HIE:GIOIEIHI.E,:IINEIEIBIE: EXHIE :
I T T T T T T T 1 T |
01010 | | I | | | | | I I |
Odd Parity/ I I T T T T T T | I T
1 Stop bit / 0 Do | DI | D2 | D3 | D4 | D5 |, D6 Odd 1 !
. Parity |
7 Data bit [ | I | | | | | I I [
| | T T | | [ T I I |
| I | | | [ | I I |
: AXHIE :HlOlE{HIE:GlOlE{HIE:EHOIHHIE:HIOIE{HIE:HIOIHHIE:HIOIE{HIE:GIOIE{HIE:E{IOIE{HI%:HNEIEJHIE: HXHIE :
r | ‘l g T K T T 7 I T |
01011 | | | | | | | | 1 | | |
Odd Parity/ I [ T T T T T T T I I T
1 Stop bit / o Koo ! ot ! p2! b3 | pa | ps | e | b7 X2UY 4 |
. I I | | | | | Parity |
8 Data bit [ [ | | | | | | | [ | |
| | | T | | | | T | | I
| | | | | | | | | | | |

I |

|

| [ | [ | | | | | |
AIZBIE |CIOIE{HIE GIOIEIHIS CIOIEHIE | CIOIEIHIE HIOIEHIS | HIOIEHIE GIOIEIHIS 2IEIHIE | AUHE | BXHIE

01110

D1 D2 D3 D4 D5

|
Odd Parity/ I
2 Stop bit/ 0
7 Data bit I

| | | |

| | I |

D6 Odd \/STb1 | STb2 |
Parity, 1 11 |

| | | |

| | |

| | |

| | | I |
: NHHIE :tﬂommg|u|o|am§'cﬂmamzltﬂolamé:mmamé:mmam;Imou;-wl!_—:.]cﬂommé:nualatﬂé: HUHIE :’éillmé !

01111 | | | 1 | | | | 1 | | | |
Odd Parity/ [ | T T | | | | T | | |
2 Stop bit / 0 0 ' b1 ' b2 ' b3 ! pa ! b5 ! pg | pr Y Odd\STbl | STH2 |

y | | | | | | I Parity/ 1 | 1 |

8 Data bit | | | I | | | | | | | | |
| | | T | I T I T | | | |

| | | l | | | | | | | | |

Figure 20-2 UART LCR Register Setting and Serial Data Format
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20.3.2 UART Baud Rate

TX/RX Baud Rate-> o}2l] 2o = Aalec)

UART Baud Rate =

UART Divisor Latch Value (UDL) = UDLM[7:0] << 8 + UDLL[7:0]

Table 20-1 UART Baud Rate

fPCLK

16 x UDL

focik (MHZ) 1.024 2.048 5.6448 | 11.2896 24.0 48.0
2400 bps UDL 27 53 147 294 625 1250
ERR(%) 1.23 0.63 0.00 0.00 0.00 0.00
4800 bps UDL - 27 74 147 313 625
ERR(%) - 1.23 0.68 0.00 0.16 0.00
9600 bps UDL - - 37 74 156 313
ERR(%) - - 0.68 0.68 0.16 0.16
14400 bps | UDL - 9 25 49 104 208
ERR(%) - 1.23 2.00 0.00 0.16 0.16
19200 bps | UDL - - 18 37 78 156
ERR(%) - - 2.08 0.68 0.16 0.16
38400 bps | UDL - - 9 18 39 78
ERR(%) - - 2.08 2.08 0.16 0.16
57600 bps | UDL - - 6 12 26 52
ERR(%) - - 2.08 2.08 0.16 0.16
115200bps | UDL - - 3 6 13 26
ERR(%) - - 2.08 2.08 0.16 0.16
#kx ERR ©] 2.2% ©]’dol A= UART &2t9| +g4S g vhg 5 gl
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20.4 Register Summery

Table 20-2 UART Register Summery

DLAB =0 DLAB =0 DLAB =0 DLAB =0 DLAB =X DLAB = X DLAB = X DLAB=1 DLAB=1
0x00 0x00 0x04 0x08 0x08 0x0C 0x14 0x00 0x04
. Receiver Transmitter Interrupt Interrupt FIFO Line Line Divisor Divisor
'\B‘g Buffer Holding Enable Ident. Control Control Status Latch Latch
Register Register Register Register Register Register Register (LSB) (MSB)
RBR THR IER IR FCR LCR LSR DLL DLM
R R/IW R/W R R/W R/IW R R/IW R/IW
0 Data Bit 0 Data Bit 0 Enable “0” if FIFO Word Data Bit 0 Bit 0
Received Interrupt Enable Length Ready
Data Pending Select
Available Bit 0
Interrupt
1 Data Bit 1 Data Bit 1 Enable Interrupt RCVR Word Overrun Bit1 Bit 1
Transmitter ID Bit0 FIFO Length Error
Holding Reset Select
Register Bit1
Empty
Interrupt
2 Data Bit 2 Data Bit 2 Enable Interrupt XMIT Number of Parity Bit 2 Bit 2
Receiver ID Bit1 FIFO Stop Error
Line Status Reset Bits
Interrupt
3 Data Bit 3 Data Bit 3 0 Interrupt 0 Parity Framing Bit3 Bit 3
ID Bit 2 Enable Error
4 Data Bit 4 Data Bit 4 0 0 Reserved Even Break Bit4 Bit 4
Parity Interrupt
Select
5 Data Bit 5 Data Bit 5 0 0 Reserved Stick Transmitter Bit5 Bit5
Parity Holding
Register
6 Data Bit 6 Data Bit 6 0 FIFOs RCVR Set Transmitter Bit 6 Bit 6
Enabled Trigger(LS Break Empty
B)
7 Data Bit 7 Data Bit 7 0 FIFOs RCVR Divisor Error in Bit 7 Bit 7
Enabled Trigger(MS Latch RCVR
B) Access Bit FIFO
(DLAB)
* DLAB = LCR[7](Divisor Latch Access Bit)
* FIFO Control Register :
— DLAB =0 : Register Write
— DLAB =1 : Register Read
* Address 0x10(0x30), 0x18(0x38), 0x1C(0x3C):= 16550 UART E=3o] 3345 ¢)al Reserved ¥ th.
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20.5 Register Description

20.5.1 UART Channel Receiver Buffer Registers (UxRB )
Address : 0x8002_0800 / 0x8002_0820 / 0x8002_0840 / 0x8002_0860 / 0x8002_0880

Bit R/W Description Default Value
31:8 R Reserved. -
7:0 R Receive Buffer Data -

*** DLAB7} “0” 4 w] Access 7} 3}t

20.5.2 UART Channel Transmitter Holding Registers (UxTH )
Address : 0x8002_0800 / 0x8002_0820 / 0x8002_0840 / 0x8002_0860 / 0x8002_0880

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

*** DLAB7} “0” 4 uwj Access 7} 3t}

20.5.3 UART Channel Interrupt Enable Registers ( UXIE)
Address : 0x8002_0804 / 0x8002_0824 / 0x8002_0844 / 0x8002_0864 / 0x8002_0884

Bit R/W Description Default Value
31:3 R Reserved.
2 RW RLSIEN : Receiver Line Status Interrupt Enable bit 0
0 : Disable 1:Enable
1 RW THEIEN : Transmitter Holding Empty Interrupt Enable bit 0
0 : Disable 1:Enable
0 RW RDAIEN : Received Data Available Interrupt Enable bit 0
0: Disable 1 :Enable

**x DLAB7} “0” o w| Access 7}5 3}t

20.5.4 UART Channel Interrupt Identification Register ( UxIl)
Address : 0x8002_0808 / 0x8002_0828 / 0x8002_0848 / 0x8002_0868 / 0x8002_0888

Bit R/W Description Default Value
31:8 R Reserved. -
7:6 R FIFOST : FIFOs Enabled Status bit. 00
00 : not in FIFO mode
11 : FIFO mode
5:4 R Reserved 0
3:0 R INTID : UART Interrupt ID 0001
( Note, UART Interrupt Control Function)

*** DLAB7} “0” ¥ w|% Read ModeZ® Access 7}s )t}
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Table 20-3 UART Interrupt Control Function

Interrupt
gy eaten S T | TP | memumt source M
3 2 1 0
0 0 0 1 None None -
0 1 1 0 Highest | Receiver Line | Overrun Error or Parity Error Reading the Line Status
Status Framing Error or Break Interrupt Register
0 1 0 0 Second Received Receiver Data Available or Reading the Receiver Buffer
Data Trigger Level Reached Register or the FIFO Drops
Available Below the Trigger Level
1 1 0 0 Second Character No Characters have been removed Reading the Receiver
Timeout from or input to the RCVR FIFO Buffer Register
Indication during the last 4 Char. times, and
there is at least 1 Char. in it
during this Time
0 0 1 0 Third Transmitter Transmitter Holding Reading the 1IR Register
Holding Register Empty (if source of interrupt) or
Register Writing into the Transmitter
Empty Holding Register

20.5.5 UART Channel FIFO Control Register ( UXFC)
Address : 0x8002_0808 / 0x8002_0828 / 0x8002_0848 / 0x8002_0868 / 0x8002_0888

0:16450 UART Mode 1 : Enables FIFO

Bit R/W Description Default Value
31:8 R Reserved. -
7:6 RW RFTL : Receiver FIFO Trigger Level 00

00:1Byte O01:4Byte
10: 8 Byte  11:14 Byte
5:3 R Reserved -
2 RW XFR : XMIT FIFO Reset 0
XFR7} «1” & wj, XMIT FIFO 2] 2E dojgH &=
Reset ¥t} 121} Shift Register 2] dlo]E =
Reset ¥ #] ¢F+
1 RW RFR : RCVR FIFO Reset 0
RFR7} «1” ¢ uj, RCVRFIFO W& R E Hlo]E &=
Reset ¥ T}, 22|} Shift Register 2] dlo]E =
Reset ¥ %] ¢F+
0 RW FIFOEN : FIFO Enable Bit 0

***xDLAB”} “0”

2l w|¥= Write Mode ©]3L, DLAB7} “1” & uw]+ Read Mode ©]t}.
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20.5.6 UART Channel Line Control Register (UxLC)

Address : 0x8002_080C / 0x8002_082C / 0x8002_084C / 0x8002_086C / 0x8002_088C

00 : 5 Bits/Character 01 : 6 Bits/Character
10 : 7 Bits/Character 11 : 8 Bits/Character

Bit R/W Description Default Value
31:8 R Reserved. -
7 RW DLAB : Divisor Latch Access Bit 0
DLAB®°] “1” ¢ |, Divisor Latch Registers<]
Read/Write2} FIFO Control Register®] Read”} 7}°s &)t}
6 RW SB : Set Break 0
SB7} «1” ¢ |, Serial Data Output®l] Logic “0”9]
Z2 5ty SBE Wy Transmitter Logicoll = 4 &S
x| %] gkom | wA| Serial Outputel ¥k d S m Xt}
5 RW | SP: Stick Parity 0
0 : Disables Stick Parity
1:PEN, EPS, SP7} “1”Y ], Parity Bit “0”
PEN, SP7} “170] 31, EPS7} “0” & uf, Parity Bit “1”
4 RW EPS : Even Parity Select 0
0 : Select Odd Parity 1: Select Even Parity
3 RW PEN : Parity Enable Bit 0
0 : Disables Parity 1 : Enables Parity
2 RW STB : Number of Stop Bit 0
0: 1 Stop bit
1: 2 Stop bits(7FeF, WLS Bitel 4] 5 Bits/Character=
A e githd, 1.5 Stop bits & zEEr})
1:0 RW WLS : Word Length Select 00

20.5.7 UART Channel Line Status Register (UxLS)

Address : 0x8002_0814 / 0x8002_0834 / 0x8002_0854 / 0x8002_0874 / 0x8002_0894

Bit R/W Description

Default Value

31:8 R Reserved.

7 R EIRF : Error in RCVR FIFO

FIFO R=7} ofbd A9 EIRFE= &4 <070t} FIFO
=0l A EIRF= RCVRFIFO Woll A OE, PE, FE, BI
% o= sty «17o] AAHEW, “170] H
EIRF= RFeF FIFO el A&#]1 <l =7} glohi,
LSR @A 2~EE ¢AS W Clear(“0”) ¥ t}.

6 R TEMP : Transmitter Empty

FIFO =7} o}l 749~ TEMT+ Transmitter Holding
Register (THR)$} Transmitter Shift Register(TSR)©]
2% Emptyd o] «170] ®©t} THR & TSR
o] 7} 9l Cleardlth FIFO BE= o A=,
TEMTE Transmitter FIFO2} TSRo] =5 Emptyd
“170] k.

5 R THRE : Transmitter Holding Register Empty

FIFO =7} obd % THRE:= THRE| dHlo]g 7}
TSRE A& ¥o] Empty7} =S o «170] ¥,
THRe AES 913 Al2¢ dolEE & 4 3
FIFO R=9 A= Transmit FIFO7} Emptyd
THREZ} “170] =u|, Aol 319 Bytet} e
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Interrupt”} A Sho),

Transmit FIFOo] A A Clear®t}. wFek THRE
interrupt(ETHREI) 7} “17¢]a2 THREZ} “17o]gtd

4 R BINT : Break Interrupt

Clear ¥t}

5215 E 98 o]l 7} Full-word A% AF
«0»] w] Bl “17o] H T} Full-word A% Al
Start, Data, Parity ~L2]3L Stop HIE HdF3 4
AIZHS oJm] gt FIFO R =04 o] ol FIFO
wel Z}zte] Byteol 283, BI7} A YS
FIFOo &= “07o] A%t} CPUZ} LSRS ¢

3 R FERR : Framing Error

LSRS ¢lo] & df Clear ¥t}

FE= 215 & o= dlole7t fas Stop MEE
7FA A kS uf «170] H U FIFO R0 A o]
o &= FIFO W9 7}7}9] Byteol #-&¥ T} CPUZL

2 R PERR : Parity Error

)y},

PEx= 4153 91 dlolEl7} LCR x| 2=E
olg] Meld parity H|ES} A ¢S w «170]
Atk FIFO ®=oll A o] ol FIFO Ul Z}7}e]
Byteol Z-&¥t} CPUZ} LSRS 919 & u Clear

1 R OERR : Overrun Error

2ol 717 4

LSRS ¢lo] & ujl Clear ¥t}

OE:, FIFO =7} old 7%, RBR W] HolHE

of MEF dolH7F Mzl A5«
2o+ FIFOZF Full el 4] Receiver Shift
Register(RSR)°ll A =& Full-word7} E1$kS o
“170] ®t}, o] A9 RSRS A =L HolHE A%
7§alo] HA| Wk FIFOR AES HA &

170] # T} FIFO

0 R DRDY : Data Ready

DR 4=41% dlo]E]7} RBR X+ FIFOY
o «170] #FT} RBR & FIFO W9 RE
CPU°l ©J3l] ¢l A& w Clear¥lt}.

20.5.8 UART Channel Divisor Latch LSB Register ( UxDLL )

Address : 0x8002_0800 / 0x8002_0820 / 0x8002_0840 / 0x8002_0860 / 0x8002_0880

Bit R/W Description Default Value
31:8 R Reserved. -
7:0 RW Divisor Latch Least Significant Byte 0x00

*** DLAB7} “1” ¢ w] Access 7}5 3}t

2059  UART Channel Divisor Latch MSB Register ( UxDLM )

Address : 0x8002_0804 / 0x8002_0824 / 0x8002_0844 / 0x8002_0864 / 0x8002_0884

Bit R/W Description Default Value
31:8 R Reserved. -
7:0 RW Divisor Latch Most Significant Byte 0x00

wkx DLABZF <17 ¢ W] Access 7} 38}t}.
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205.10 UART IrDA Mode Register ( UXIRM )
Address : 0x8002_0888

Bit R/W Description Default Value
31:6 R Reserved. -
5 RW IrDA Rx Polarity Inversion 0
4 RW IrDA Rx Decoding Enable 0
0 : Not decoding
1 : decoding the IR Frame
3:2 R Reserved 00
1 RW IrDA Tx Polarity Inversion 0
0 RW IrDA Tx Encoding Enable 0
0 : not encoding
1 : encoding the UART frame
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21 USB HOST CONTROLLER
adStar®] USB 1.1 Host Controller ¥ OpenHCl(ver 1.0a)2 A 43t}
21.1 Features
- OpenHCI1.0 compatible
- USB 1.1 compatible
21.2 Operational Registers
Address Registers
A0000000 HcRevision
A0000004 HcControl
A0000008 HcCommandStatus
A000000C HclnterruptStatus
A0000010 HclnterruptEnable
A0000014 HclnterruptDisable
A0000018 HcHCCA
A000001C HcPeriodCurrentED
A0000020 HcControlHeadED
A0000024 HcControlCurrentED
A0000028 HcBulkHeadED
A000002C HcBulkCurrentED
A0000030 HcDoneHead
A0000034 HcFmlinterval
A0000038 HcFmRemaining
A000003C HcFmNumber
A0000040 HcPeriodicStart
A0000044 HcLSThreshold
A0000048 HcRhDescriptorA
A000004C HcRhDescriptorB
A0000050 HcRhStatus
A0000054 Reserved.
A0000058 HcRhPortStatus[1]
Table 21-1 USB Host Registers List
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22  SOUND MIXER

22.1 Features
- 4-CH. Player, 1-CH Recorder
- Re-Sampler
- Gain Controller
- 32-Depth Buffer for each channel
- 4-CH. Out (2-CH 12S, 2-CH Digital Modulator)

22.2 Block Diagram

Interpolation
?
I T
Nearest-neighbor Linear
GAIN
N . Ly
|, BUFFER | | RE- | ,| GAN N FONTROL
(FIFO) SAMPLER CONTROL
12S
» IN-0 —p(  OUT-0 |——> «—>

(Tx, Rx)

12S

—> IN-1 *\_» $» OUT-1 ———P—> ™) —>
Bos 4,—’ DIGITAL
<«—> INTERFACE IN-2 —>» ourt2 — >

4

(APE) MODULATOR
p DIGITAL
IN-3 > ouT-3 > MODULATOR >
< INR |«
BUFFER GAIN
“1 ®ro) [ controL [€]

Figure 22-1 Mixer Block Diagram
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22.3 Low Pass Filter for Digital Modulator
220pF
||
||
27K
0.47uF/16V
N7 > I/ A0 ™
< 4 >
+
v
Figure 22-2 Low pass filter for digital modulator
224 I2S Frequency Control

[2S Alo]7]1S E#3a17] 984 = SCLK, LRCK, MCLK F3+2 AAstolof sic}, ol
= MCLK¥ LRCKe #AE YEedY. o E 59 44.1kHzE $¢8] Master frequencys
256fsE AASH 11.2896MHze] MCLKS ZQ3tA ®Huh oo sd3t= MCLK:E Pre-
Scalers §3l AA 3},

=<

PCLK

CAP_IN —p» 1;1; » MCLK
EXTCLK
Figure 22-3 12S Pre-Scaler
Table 22-1 12S Sampling Frequency(LRCK) and MCLK Clock
LRCK 8.000 | 11.025 | 16.000 | 32.000 | 44.100 | 48.000 | 96.000
(fs) KHz KHz KHz KHz KHz KHz KHz
256fs
2.048 | 2.8224 | 4.096 [ 8.1920 [ 11.2896 | 12.2880 | 24.5760
MCLK 384fs
(MHz) 3.072 | 4.2336 | 6.144 [ 12.2880 | 16.9344 [ 18.4320 | 36.8640
512fs
4.096 | 5.6448 | 8.192 | 16.3840 | 22.5792 | 24.5760 | 49.1520

w3, SCLK 242 v 2

Table 22-2 12S sampling frequency and serial bit clock
Serial bit per channel 8bit | 16bit

CODEC Clock(MCLK) Serial clock frequency(SCLK)

256fs 16fs, 32fs, 64fs 32fs, 64f1s
384fs 16fs, 32fs, 48fs, 64fs 32fs, 48fs, 64fs
512fs 16fs, 32fs, 64fs 32fs, 64f1s
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22.5 Register Description

22.5.1 Mixer Control Register (MIXER_ CON)
Address: 0xA002_1C00, 0xA002_1C10, 0xA002_1C20, 0xA002_1C30 (IN-0 ~ IN-3)

Bit

R/W

Description

Default Value

31:29

R

Reserved

28

R/W

Method of interpolation
0: Nearest—neighbor 1: Linear

0x0

27125

R

Reserved

24 :16

R/W

Step for re-sampling
N = (( InFs * 256 ) / OutFs ) — 1, (N=0~511)

0OxOFF

R

Reserved

R/W

Out selection
00: Out-0 01: Out-1
10: Out-2 11: Out-3

0x0

R/W

Mode
0000: Unsigned stereo 8-bit PCM
0001: Unsigned mono 8-bit PCM
0010: Signed stereo 8-bit PCM
0011: Signed mono 8-bit PCM
0100: Unsigned stereo 16-bit PCM
0101: Unsigned mono 16-bit PCM
0110: Signed stereo 16-bit PCM
0111: Signed mono 16-bit PCM
1xxx: Reserved

0x0

R/W

DMA request
0: Disable 1: Enable

0x0

R/W

Interrupt
0: Disable 1: Enable

0x0

R/W

L/R swap
0: Disable 1: Enable

0x0

R/W

Active
0: Disable 1: Enable

0x0

Advanced Digital Chips, Inc. CONFIDENTIAL

197




adStar

Ver 1.6.7

Address: 0xA002_1C70 (IN-R)

Bit R/W Description Default Value
31:2 R Reserved -
3 R/W | DMA request 0x0
0: Disable 1: Enable
2 R/W | Interrupt 0x0
0: Disable 1: Enable
1 R/W | Reserved -
R/W | Active 0x0
0: Disable 1: Enable

Address: 0xA002_1C80, 0xA002_1C90, 0xA002_1CA0, 0xA002_1CBO0 (OUT-0 ~ OUT-3)

Bit R/W Description Default Value
31:1 R Reserved -
0 R/W | Active 0x0
0: Disable 1: Enable

22.5.2 Mixer Volume Register (MIXER_VOL)

Address: 0xA002_1C04, 0xA002_1C14, 0xA002_1C24, 0xA002_1C34, 0xA002_1C74,
0xA002_1C84, 0xA002_1C94, 0xA002_1CA4, 0xA002_1CB4
(IN-0 ~ IN-3, IN-R, OUT-0 ~ OUT-3)
Bit R/W Description Default Value
31:16 R Reserved -
15:8 R/W | Right gain (£0.5dB) OxFF
OxFF(0dB) ~ 0x80(-63.5dB), 0x7F~0x0(-c0dB)
7:0 R/W | Left gain (£0.5dB) OxFF
0xFF(0dB) ~ 0x80(-63.5dB), 0x7F~0x0(-cdB)

22.5.3 Mixer Buffer Status Register (MIXER_BST)

Address: 0xA002_1CO08, 0xA002_1C18, 0xA002_1C28, 0xA002_1C38, 0xA002_1C78
(IN-0 ~ IN-3, IN-R)
Bit R/W Description Default Value
31:6 R Reserved -
5:0 R Buffer count value 0x0
O(Empty) ~ 32(Full)

22.5.4 Mixer Data Register (MIXER_DAT)

Address:

0xA002_1COC, 0xA002_1C1C, 0xA002_1C2C, 0xA002_1C3C, 0xA002_1C7C
(IN-0 ~ IN-3, IN-R)

Bit

R/W Description Default Value

31:0

R/W | PCM data -
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22.5.5 Mixer Out Register (MIXER_OUT)
Address: 0xA002_1C8C, 0xA002_1C9C (OUT-0, OUT1)

Bit R/W Description Default Value
31:6 R/W | Reserved -
5 R/W | Left of LRCK signal 0x0
0: High 1: Low
4 R/W | Format 0x0
0: 12S-bus  1: MSB(Left)-justified
3:2 R/W | MCLK frequency 0x0
00: 256fs 01: 384fs
10: 512fs 11: Reserved
1:0 R/W | SCLK frequency 0x0
00: 16fs  01: 32fs
10: 48fs 11: 64fs

Address: 0xA002_1

CAC, 0xA002_1CBC (OUT-2, OUT3)

00: Disable 01: 4"-order FIR filter

10: 5"-order FIR filter 11: 5™-order optimal FIR filter

Bit R/W Description Default Value
31:10 R/W | Reserved -
9:8 R/W | Step for over—sampling 0x0
00: x1 01: x2
10: x4 11: x8
74 R/W | Sine wave generation (For test) 0x0
0000: Disable otherwise: Enable
3:2 R/W | PWM modulation 0x0
00: Class—AD single side modulation
01: Class—AD double side modulation
10: Class—BD single side modulation
11: Class—BD double side modulation
1:0 R/W | Noise transfer function 0x0

22.5.6 Mixer Interrupt Status Register (MIX_IST)
Address: 0xA002_1CCO

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

7 R IN-R interrupt 0x0
6:4 R Reserved -

3 R IN-3 interrupt 0x0

2 R IN-2 interrupt 0x0

1 R IN-1 interrupt 0x0

0 R IN-O interrupt 0x0
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23 ADC CONTROLLER

adStar= 1MSPS 10-bit SAR ADCE W#sttt. #A 52 frequencys 12Mhzo|t}.
Conversion cycle ADC input clock®. & 13cycle©]t}.

23.1 Features
- Various SOC source select
- Continuous Mode support
- 4-depth FIFO
- DMA Mode (in FIFO Mode)
- 4 channel input
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23.2

Register Description

23.2.1 ADC Control Register (ADCCTRL)
Address : 0xA002_3800

Bit R/W Description Default Value
15:12 R Reserved -
11 R/W | Periodic Mode Selection 0
0: Normal Operation Mode (1 pulse SOC Generation)
1: Periodic Mode (Continuous SOC Generation)
10 R/W | DMA Last Transfer 0
FIFO Mode®]la, DMA Moded u, o] bitEs 1=
set3l™, DMA Last Request® 3. Request’}
WAy sl clear
9 R/W | DMA Mode Enable 0
FIFO Mode¥ 7%, ©] bitE 12 setstH, FIFO7}
fulle] 2 wwjt} DMA %S 24,
DMA Last Request”7} 23 clear
8 R/W | FIFO Mode 0
1: Using FIFO
0: NOT using FIFO
7 R Reserved -
6:5 R/W | ADC Channel Selection 00
000: ADCINO 001: ADCIN1
010: ADCIN2 011: ADCIN3
4:2 R/W | ADC Source clock selection 00
000: APB Clock / 2 001: APB Clock / 4
010: APB Clock / 8 011: APB Clock / 16
100: APB Clock / 32 101: APB Clock / 64
110: APB Clock / 128 111: APB Clock / 256
* Sampling 57]= ADC Source clock®] 719 127}
e},
1 R/W | ADC Start Conversion(STC) 0
12 AAsH SOC #wA. ADC Clocke. & 3 F7]7} A
i clear
0 R/W | ADC Enable 0
0: ADC Disable
1: ADC Enable

23.2.2 ADC Data Register (ADCDATA)
Address: 0xA002_3804

Bit R/W Description Default Value
31:10 R Reserved -
9:0 R/W | 10-bit ADC data 0x000
23.2.3 ADC FIFO Register (ADCFIFO)
Address: 0xA002_3808
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Bit R/W Description Default Value
31:10 R Reserved -
9:0 R/W | In case of ADC FIFO Mode 0
10-bit ADC FIFO Data

23.2.4 ADC Status Register (ADCSTAT)
Address : 0xA002_380C

Bit R/W Description Default Value
31:7 R Reserved -
6 R FIFO Overflow 0
10l FIFO7} OverflowE i th+= olujo]y, Overflow %+
oA A2 dlolE 7t Eojed, HE dloleFE 2t
A3, =L vlolEl 7} FIFOo| #o] 7 ®th.
5 R FIFO Full 0
1: FIFO is Full
0: FIFO is not Full
4 R FIFO Empty 1
1: FIFO is Empty
0: FIFO is not empty
3:1 R FIFO Level (0~4) 0
0 R ADC Data Ready 0
1: ADC Data is valid
0: ADC Data is not ready
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24 PWM (PULSE WIDTH MODULATION)

PWME 470¢] A do] &3t Periodoll A vrdst deje] PWM 93-S AT & A
g F /M9 complementary 8-S FAT 4+ 9l
24.1 Features
- Complementary or independent outputs
- Dead time control by H/W
- Manual override
- Fault pins support
24.2 Function Description
24.2.1 Edge Aligned PWM mode
Update Update
PWMPRD — — — — —f— — — — —
PWMDUT1(0)
PWMDUTO() | ———— A —F - ————
PWMDUTO(0) |- —— — [
PWMDUTZ(1) | :
|
| |
o — L[ LT
PWML ] I S
L
Duty Period
Figure 24-1 Edge Aligned PWM
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24.2.2 Single Event PWM mode
PWMPRD Db — — — — — — — — —
PWMDUTO |- ——— == ——— - — — —
[
PWMDUT1 :
[
|
PWMO
Duty
PWM1
Period
Interrupt
Figure 24-2 Single Event PWM
24.2.3 Center Aligned PWM mode
Update Update
| | | |
PWMPRD — — — — — (e — — — —— — — — — — — — — =
PWMDUT1(0) : | : |
|
PWMDUTO) | —— — — A o L N e — — -
PWMDUTO(0) |- — — — _____T______ | | N [ |
PWMDUT1(1) | | | | | | | |
I I I |
| | | |
PWMO | | | | |
— | — | —
PWM1 | |
- |
| |
I

Period (PWMPRD X 2)

Figure 24-3 Center Aligned PWM

204

CONFIDENTIAL

Advanced Digital Chips, Inc



Ver 1.6.7

adStar

24.2.4 Center Aligned PWM with Double Update mode

PWMPRD
PWMDUT1(0,3)

PWMDUTO(L,3)

PWMDUTO(0,2)
PWMDUTL(L,2)

PWMO
PWM1

Update

'

Update

'

Update

'

Update

'

PWMDUTX

>

-4

Period (PWMPRD X 2)
Figure 24-4 Center Aligned PWM with Double Update

24.2.5 Dead Time Control

Dead Time is
not apoted

PWMx
PWMxH
PWMxL
[
[
|
|
|
PWMxH :
: |
[
[
PWMxL 4—»:
A

Dead Time is

apoted

Dead Time Aor B

Dead Time Aor B

Figure 24-5 Dead Time Insertion Diagram
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24.3 Register Description

24.3.1 PWM Mode Register (PWMMOD)
Address : 0x8002_2C00

Bit

R/W

Description

Default Value

15:8

R

Reserved

7

R/W

PWM Counter enable
1: PWM Enable
0: PWM Disable

R/W

Counter reset
1: All counter reset
0: Counter reset release

R/W

Operation Mode
00: Edge aligned mode
01: Single event mode
10: Center aligned mode
11: Center aligned mode with double update

00

R/W

Interrupt Mode

0: One pulse 1: Level

R/W

Clock Select
000: APB Clock
010: APB Clock / 4
100: APB Clock / 16
110: APB Clock / 64

001: APB Clock / 2
011: APB Clock / 8
101: APB Clock / 32
111: APB Clock / 128

111

24.3.2 PWM Counter Register (PWMCNT)
Address: 0x8002_2C04

Bit R/W Description Default Value
16 R PWM Direction 0
15:0 R PWM Count value 0000h
24.3.3  PWM Period Register (PWMPRD)
Address: 0x8002_2C08
Bit R/W Description Default Value
31:16 R Current PWM Period adopted -
15:0 R/W | PWM Period to adapt 0

206

CONFIDENTIAL

Advanced Digital Chips, Inc




Ver 1.6.7

adStar

24.3.4 PWM Control Register (PWMCON)
Address : 0x8002_2C10

Bit R/W Description Default Value
31:6 R | Reserved -
14 R/W | Period, Dead Time Update Mode 0
0: After one period
1: After setting immediately
13:12 R | Reserved -
11:8 R/W | PWMO~3 Output Mode 0
0: Complementary Output
1: Independent Output
7:0 R | Reserved 3

24.3.5 Dead Time Control 0 Register (DTCONO)
Address : 0x8002_2C18

Bit R/W Description Default Value
31:16 R | Reserved -
15:14 | R/W | Dead Time B Counter Pre-scale select 0

00: APB Clock 01: APB Clock / 2
10: APB Clock / 4 11: APB Clock / 8
13:8 R/W | Dead Time B Value 0
7:6 R/W | Dead Time A Counter Pre-scale select 0
00: APB Clock 01: APB Clock / 2
10: APB Clock / 4 11: APB Clock / 8
5:0 R/W | Dead Time A Value 0
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24.3.6 Dead Time Control 1 Register (DTCONL1)
Address : 0x8002_2C1C

Bit R/W Description Default Value

7 R/W | Dead Time Select bit for PWM3 Signal Going Active 0
0: Dead Time A 1: Dead Time B

6 R/W | Dead Time Select bit for PWM3 Signal Going Inactive 0
0: Dead Time A 1: Dead Time B

5 R/W | Dead Time Select bit for PWM2 Signal Going Active 0
0: Dead Time A 1: Dead Time B

4 R/W | Dead Time Select bit for PWM2 Signal Going Inactive 0
0: Dead Time A 1: Dead Time B

3 R/W | Dead Time Select bit for PWM1 Signal Going Active 0
0: Dead Time A 1: Dead Time B

2 R/W | Dead Time Select bit for PWM1 Signal Going Inactive 0
0: Dead Time A 1: Dead Time B

1 R/W | Dead Time Select bit for PWMO Signal Going Active 0
0: Dead Time A 1: Dead Time B

0 R/W | Dead Time Select bit for PWMO Signal Going Inactive 0
0: Dead Time A 1: Dead Time B

24.3.7 Fault A/B Control Register (FLTACON / FLTBCON)
Address : 0x8002_2C20 / 0x8002_2C24

Bit R/W Description Default Value
15 R/W | Fault A / B Override Value for PWM 3 High 0
0: Inactive (Low) 1: Active (High)
14 R/W | Fault A / B Override Value for PWM 3 Low 0
0: Inactive (Low) 1: Active (High)
13 R/W | Fault A / B Override Value for PWM 2 High 0
0: Inactive (Low) 1: Active (High)
12 R/W | Fault A / B Override Value for PWM 2 Low 0
0: Inactive (Low) 1: Active (High)
11 R/W | Fault A / B Override Value for PWM 1 High 0
0: Inactive (Low) 1: Active (High)
10 R/W | Fault A / B Override Value for PWM 1 Low 0
0: Inactive (Low) 1: Active (High)
9 R/W | Fault A / B Override Value for PWM 0 High 0
0: Inactive (Low) 1: Active (High)
8 R/W | Fault A / B Override Value for PWM O Low 0
0: Inactive (Low) 1: Active (High)
7 R/W | Fault A / B mode 0
0: Latched Mode
1: Cycle-by-cycle Mode
6:4 R | Reserved -
3:0 R/W | Fault A / B Enable 0000
0: Fault disable for PWM[n]
1: Fault enable for PWMI[n]
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24.3.8 Override Control Register (OVDCON)
Address : 0x8002_2C28

Bit

R/W

Description

Default Value

15

R/W

PWM 3 High Override Control
0: Output controlled by POUT3H
1: Output controlled by PWM generator

1

14

R/W

PWM 3 Low Override Control
0: Output controlled by POUT3L
1: Output controlled by PWM generator

13

R/W

PWM 2 High Override Control
0: Output controlled by POUT2H
1: Output controlled by PWM generator

12

R/W

PWM 2 Low Override Control
0: Output controlled by POUT2L
1: Output controlled by PWM generator

11

R/W

PWM 1 High Override Control
0: Output controlled by POUT1H
1: Output controlled by PWM generator

10

R/W

PWM 1 Low Override Control
0: Output controlled by POUTI1L
1: Output controlled by PWM generator

R/W

PWM O High Override Control
0: Output controlled by POUTOH
1: Output controlled by PWM generator

R/W

PWM O Low Override Control
0: Output controlled by POUTOL
1: Output controlled by PWM generator

R/W

POUT3H: PWM 3 High Output Value
0: Inactive (Low) 1: Active (High)

R/W

POUT3L: PWM 3 Low Output Value
0: Inactive (Low) 1: Active (High)

R/W

POUTZH: PWM 2 High Output Value
0: Inactive (Low) 1: Active (High)

R/W

POUTZL: PWM 2 Low Output Value
O: Inactive (Low) 1: Active (High)

R/W

POUTI1H: PWM 1 High Output Value
0: Inactive (Low) 1: Active (High)

R/W

POUTI1L: PWM 1 Low Output Value
0: Inactive (Low) 1: Active (High)

R/W

POUTOH: PWM 0 High Output Value
0: Inactive (Low) 1: Active (High)

R/W

POUTOL: PWM O Low Output Value
0: Inactive (Low) 1: Active (High)
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24.3.9 PWM Duty Register (PWMDUTO0~3)
Address: 0x8002_2C2C / 0x8002_2C30 / 0x8002_2C34 / 0x8002_2C38

Bit

R/W

Description

Default Value

15:0

R/W

PWM Duty

0000h

24.3.10 PWM Interrupt Status Register (IRQSTAT)

Address: 0x8002_2C3C

Bit R/W Description Default Value
8 R/W | Fault B Flag 0
Fault B 7} 2435} set. Set® & 08 writedtd
clear
7.5 R Reserved -
4 R/W | Fault A Flag 0
Fault A 7} 23 set. Set®d ¥ 0= writeds}™
clear
3:1 R Reserved -
0 R/W | PWM Interrupt Flag 0
3k F7imbth A set® 3l 0L writedt'd clear
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25 ELECTRICAL CHARACTERISTIC
25.1 DC Electrical Characteristic
The ESD of VeriSilicon CSMC 0.18um 1.8/3.3V I/O Cell Library meets HBM-2KV and
MM-200V.
The following table summarizes the electrical design specifications of DC
specifications:
Table 25-1 1/0O DC Electrical Characteristic
Parameter Symbol Conditions Min | Typ Max Unit
High level output voltage Vou lon = -2, -4, -8, -16, 2.4 \Y
-24mA
Low level output voltage VoL lor=2, 4, 8, 16, 0.4 \Y
24mA
High level input voltage Vi LV.TTL/CMOS 2.0 1@DD \Y
interface +0.5
Low level Input voltage Vi LV.TTL/CMOS 0.8 \Y
interface
CMOS interface 1.2 1.3 1.4 \Y
Schmitt—falling—
Switch threshold Vth trigger 0.8 0.9 1.0 v
Schmitt=rising= | 4 45| 1551 165 | v
trigger
Hysteresis Hij Schmitt-trigger | 55| 565 | 07 | v
interface
Input pull-up resistance Rru ViIN =0 34 41 64 k&
Input pull-down resistance Rep ViN = VDDH 33 44 79 k&
Vdd = MAX, OV £ Vin |
Input current ) c 36V 10 10 pA
Input current with pull down Vin = Vdd 40 160 pA
Input current with pull up Vin =0 -160 40 nA

25.2

Operating Conditions

circuit (IC) chips using this library:
Table 25-2 1/0 Recommended Operating Conditions

The following table gives the recommended operating conditions for the integrated

Operating Conditoins Min Typ Max
Core DC Supply (CoreVDD) 1.62V 1.8V 1.98V
I/O DC Supply Voltage (I0OVDD) 3.0V 3.3V 3.6V
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25.3 LDO Electrical Specification

Table 25-3 LDO Electrical Specifications
VDD33=3.3V, COUT=1uF, TA=25°C unless otherwise noted

Coefficient

Parameters Symbol Test Condition Min Typ Max Units
Quiescent Iout =0
Current la PD=0 35 uA
Shutdown Isd PD = VDD33 1 uA
Current
Input Voltage VDD33 VDD18+ Vdrp 3.6 \Y
Output Voltage | VDD18 Iout =0 1.8-3% 1.8+ 3% \Y
Output Ripple Iout = 10~100mA 40 mV
Wake up Time 10 us
Band Gap
Output VBG 1.2 \Y
Exterpal 1 uF
Capacitor
VDD33=2.8~3.8V 0.16
Line Regulation lout=10mA %
© Reguiatio VDD33=2.8~3.8V 0.63 ¢
Iout=100mA ’
Dropout Vdrp lout=100mA 290 mV
Voltage
Tout=10mA
Without bypass 60
Cap (1kHz)
Rinple Iout=100mA
Re.gfﬁon PSRR | Without bypass 40 db
! Cap (1kHz)
Iout=100mA
With bypass Cap 69
(1kHz)
Output Current lout 100 mA
PD Logic input .
High ViH 1.2 \Y
PD Logic input Vil 0.6 v
Low
VDD18
Temperature TC 25~150°C -80 ppm
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25.4 POR Electrical Specification
Table 25-4 POR Specification (Unless otherwise specified, Topr=25°C, VDD=1.8V)
Symbol Parameter Condition Min Typ Max Unit
VDD Supply voltage 1.6 1.8 2 \Y
Is Supply current VDD=1.8V 3 5 uA
Vid Mlmmum power up 1 v
trigger level
Vidr Max1m.um power drop 0.9 v
trigger level
Tr Rising time of VDD 10u 10m s
Tt Falling time of VDD to 5 s
VTH-100Mv (0.9V)
Reset delay time after _
Td VTH trigger Tr=80us 20 us
No load VDD \Y
Isource=30uA,
VOH POR output high voltage VDD=1V 0.8+VDD v
Isource=100uA
, VDD>1.8V 0.8+VDD v
VOL POR output low voltage No load GND \Y
25.5 PLL Electrical Specification
Table 25-5 PLL DC Characteristics (Unless otherwise specified, Topr=25°C, VDD=1.8V
Symbol Parameter Condition Min Typ Max Unit
AVDD Supply Voltage 1.6 1.8 2 \Y
DVDD | Digital Supply Voltage 1.6 1.8 2 \Y%
Is Supply Current normal 5 mA
VIH Input High Voltage DVDD-0.3 Vv
VIL Input Low Voltage DGND+0.3 \Y
Table 25-6 PLL Input Frequency (Unless otherwise specified, Topr=25°C, VDD=1.8V)
Symbol Parameter Min Typ Max Unit
Fin Input Frequency 1 16 Mhz
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25.6 ADC Electrical Specification
Table 25-7 ADC Recommended operating conditions
Symbol Parameter Min Typ Max Unit
AVDD Analog Supply Voltage 3 3.3 3.6 \Y
DVDD Digital Supply Voltage 1.6 1.8 2 \Y
IR Input Voltage 0 AVDD
Table 25-8 ADC DC Characteristics (Unless otherwise specified, Topr=25°C, VDD=1.8V)
Symbol Parameter Condition Min Typ Max Unit
VIH Input High Voltage 1.5 \Y%
VIL Input Low Voltage 0.8 Y%
. N 1 0. A
PWR | Power Consumption (AVG) ormd J -
Power Down 1 uA
Table 25-9 Analog Characterisitcs
Symbol Parameter Condition Min Typ Max Unit
INL Integral Non-Linearity +1 LSB
DNL Differential Non—Linearity +0.7 LSB
SNDR |  Signal-To-Noise Rate Nyquist- 58 dB
sampling
25.7 Power Consumption
Table 25-10 Power Consumption from different conditions
Condition Freq. Typ.
CPU running from flash
LCD displaying and Sound playing from NAND Flash file 101Mhz O12.7mW
system 108Mhz 525.3mW
CPU running from flash 96Mhz 341mW
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